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LOT NOI DAU

dc gidi phap lgp trinh C# khao sat chiéu rong cua thu vién 16p
NET Framework va cung cip giai phap cu thé cho cac vin dé
thuong gap. Mdi giai phap duoc trinh bay theo dang “van dé/giai
phap” mot cach ngén gon va kém theo 1a cac vi dy mau.
Cdc gidi phdp lp trinh C# khong nham muc dich hudéng dan ban cach lap
trinh C# Tuy vay, ngay cd khi méi lam quen véi 1ap trinh Ung dung dugc
xdy dung trén .NET Framework v&i C#, ban ciing s& nhan thiy quyén sach
nay la mét tai nguyén vo gia.
O muc 1y tuéng, khi ban déi mat véi mot van dé, quyén sach nay s& cung cap
mot giai phap—hay it nhat n s& goi cho ban huéng di dung. Ngay ca néu
ban chi mudn mo rong kién thirc ciia minh vé thu vién 16p .NET, Cdc gidi
phdp Igp trinh C# ciing 1a mot tai liéu rat hitu ich.
Ban khong thé tré nén thanh thao C# va céc 16p trong thu vién 16p .NET néu
chi don thuan doc vé chung, ban phai st dung va thir nghiém chung bang
cach viét that nhiéu chuong trinh. C4u tric va ndi dung ctia quyén sach nay
ciing nhu tinh kha thi trong thé giéi thuc cua cac giai phap dugc dua ra sé
cung cip diém khaoi d¢au hoan hao, dé tir d6 1am ban dap cho viéc thir nghiém
cta chinh ban.
Phan mi 1énh trong quyén sach nay da duoc viét va chay thir nghiém trén
phién ban 1.1 cia .NET Framework. Trong nhiéu truong hop, ban s& nhan
thay vi du miu nay ciing s& chay trén phién ban /.0 hay 2.0 cia .NET
Framework, tuy nhién diéu nay chua duoc thir nghiém.
Chiing t6i xin chan thanh cam on cac ban Nguyén Thanh Nhan, Tran Lé
Vinh Phong, Nguyén Quang Nam, Dinh Phan Chi Tam, Bii Minh Khoa, Lé
Ngoc Son, Thai Kim Phung, va Lé Tran Nhdt Quynh da c6 nhitng doéng goép
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quy bau cho quyén sach; cam on Nha xudt ban Giao théng Vin tdi va Nha
sach Dat Viét da tao dicu kién cho quyén sach nay dén vdi ban doc.

Do lan d4u tién xudt ban nén quyén sach nay kho tranh khoi nhiing thiéu sot.
Rat mong nhan dugc y kién dong gop va nhén xét cua cac ban dé 1an tai ban
sau duoc hoan thién hon.

Tran trong cam on
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CAU TRUC CUA SACH

Quyén sach nay dugc chia thanh 17 chuong, mdi chuong tip trung vao mot
chi1 dé cu thé trong qua trinh tao cac giai phap C#.

Chuong 1: PHAT TRIEN UNG DUNG

Chuong 2: THAO TAC DU LIEU

Chuong 3: MIEN UNG DUNG, CO CHE PHAN CHIEU,
VA SIEU DU LIEU

Chuong 4: TIEU TRINH, TIEN TRINH, VA SU PONG BQ

Chuong 5: XML

Chuong 6: WINDOWS FORM

Chuong 7: ASP.NET VA WEB FORM

Chuong 8: PO HQA, PA PHUONG TIEN, VA IN AN

Chuong 9: FILE, THU MUC, VA 1/O

Chuong 10: CO SO DU LIEU

Chuong 11: LAP TRINH MANG

Chuong 12: DICH VU WEB XML VA REMOTING

Chuong 13: BAO MAT

Chuong 14: MAT MA

Chuong 15: KHA NANG LIEN TAC MA LENH

KHONG-PUQC-QUAN-LY

Chuong 16: CAC GIAO DIEN VA MAU THONG DUNG

Chuong 17: SU HOA HQP VOI MOI TRUONG WINDOWS
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Quyén sach nay sir dung cac quy wdc nhu sau:

Vé font chlr

Chir in nghiéng—Dung cho tén riéng, tén file va thu
muc, va doi khi dé nhén manh.

Chir véi bé rong co dinh (font Courie New)—Dung cho
cac doan chuong trinh, va cho cac ph?m tr ma 1énh nhu
cau Iénh, tuy chon, bién, dic tinh, khoa, ham, kiéu, 16p,
khoéng gian tén, phuong thirc, module, thudc tinh, thong
s6, gia tri, d6i twong, sy kién, phuong thirc thy 1y su kién,
thé XML, thé HTML, noi dung file, va két xuat tir cac cau
1énh.

Chir in ddm véi bé rong c6 dinh—Dung trong cic doan
chuong trinh dé néu bat mot phﬁn quan trong cua ma 1énh
hodac dung cho cac dong 1énh, cau 1énh SOL.

V& ky hiéu

@ Van dé @ Tha thuat
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Pé chay dugc nhiing vi du mau di kém quyén sach nay, ban s& can
nhitng phan mém sau day:

Microsoft NET Framework SDK version 1.1
Microsoft Visual Studio .NET 2003

Microsoft Windows 2000, Windows XP,
hoac Microsoft Windows Server 2003

Microsoft SQL Server 2000 hoac MSDE
dbi voi cac muyc trong chuong 10

Microsoft Internet Information Services (I1S)

dbi voi mot sé muc trong chuong 7 va chuong 12
Yéu cau ti thiéu vé phan cimg 13 bd vi xur 1y Pentium II 450 MHz,
v6i dung luong RAM t6i thiéu 1a 128 MB néu ban dang sir dung
Microsoft Windows 2000, va 1a 256 MB néu ban dang sir dung
Windows XP, Windows 2000 Server, hay Windows Server 2003. Ban
can khoang 5 GB dung luong dia cimg con tréng dé cai dat Visual
Studio .NET 2003. Nhitng gia tri nay 1a muc ti thiéu, qua trinh phat
trién s& d& dang hon trén mot hé thng voi dung lwong RAM 1én va
dia cimg con tréng nhiéu.
Mac du ban hién thuc .NET Framework cho Windows cua Microsoft
1a tiéu diém ciia quyén sach nay, mot muc tiéu quan trong la cip mot



| 16

tai nguyén hitu ich cho nhitng l4p trinh vién C# khéng quan tim dén
nén ma ho dang lam viéc hoac coéng cu ma ho truy XUuat. Ngoai
nhitng chu d& dic biét khong dugc hd tro trén tit ca nén .NET (nhu
Windows Form, ADO.NET, va ASP.NET), nhiéu vi du mau trong
quyén sach nay déu hop 1¢ trén tit ca ban hién thuc .NET.
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i lénh dugc cdp ¢ dang tdp cac giai phap va du an

Visual Studio .NET 2003, dugc té chiic theo chuong va

s6 d& muc. Mdi chuong 1a mét giai phap doc lap, va
mdi d& muc 12 mot du an doc 1ap bén trong giai phap cua chuong.
Mot vai d& muc trong chuwong 11 va chuong 12 trinh bay vé lap trinh
mang gdém nhimg du an doc l1ap c6 chira cac phan client va server
trong giai phap ciia d&é muc.

Mic du tt ca nhiing vi du mau duoc cép ¢ dang du an Visual Studio
.NET, nhung hau hét déu bao gdm mat file ngudn don ma ban c6 thé
bién dich va chay doc lap véi Visual Studio .NET. Néu khong sit
dung Visual Studio .NET 2003, ban c6 thé dinh vi ma nguén cho mét
dé muc cu thé bé“mg cach duyét céu tric thu muc cia vi du mau. Vi
dy, dé tim ma ngué)n cho myc 4.3, ban s& tim nd trong thu muc
Chuong04\04-03. Néu str dung trinh bién dich dong Iénh thi phai
bao dam rang ban da thém tham chiéu dén tat ca cac assembly can
thiét.

Mot s tng dung mau yéu cau cac ddi sé dong lénh (s& dugc mo ta
trong phan vin ban cua dé muc) Néu sir dung Visual Studio .NET,
ban c6 thé nhap cac ddi sé ndy trong Project Propertles (muc
Debugging cua phan Configuration Propertzes) Nhé rang, néu can
nhap tén thu muyc hay file c6 chira khoang trang thi ban can dat tén
day du trong diu nhay kép.

T4t ca vi du truy xuat dit lieu ADO.NET dugc tao véi SQL Server
2000. Chung ciing c6 thé duoc st dung v6i SOL Server 7 va MSDE.
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Visual Studio .NET c6 chua cac kich ban SQOL dé cai dit cac co s&
dit liéu miu Northwind va Pubs néu chung chua hién dién (céc file
instnwnd.sql va instpubs.sql trong thu muc C:\Program
Files\Microsoft Visual Studio .NET 2003\SDK\ v1.1\Samples\Setup).
Ban c6 thé chay céc kich ban nay bang Query Analyzer (v&i SOL
Server) hay OSQL.exe (v6i MSDE).
Dé sir dung cac d& muc trong chuong 7 va chuong 12, ban can chép
chiing vao thu muc 1:\CSharp\ (dudng dan nay 1a ma cing trong céc
file du an Visual Studio .NET). Ban ciling s& can tao mot thu muc ao
¢6 tén 12 CSharp 4nh xa dén I:\CSharp. Ban c6 thé cai dat phép anh
xa ndy bang /IS Manager. Thuc hién theo cac budc dudi day:

1. Khéi chay IIS Manager (chon Start | Control Panel |

Administrative Tools | Internet Information Services).

2. Khéi chay Virtual Directory Wizard trong IIS Manager bang
cach nhip phai vao Default Web Site va chon New | Virtual
Directory tr menu ngir canh.

3. Nhip Next dé bat dau. Mau thong tin dau tién 1a bi danh
CSharp. Nhip Next dé tiép tuc.

4. Méu thong tin thtr hai 1 thu muc vat 1y 7:\CSharp. Nhip Next
dé tiép tuc.

5. Cura s6 thuat si cudi cung cho phép ban diéu chinh quyén cho
thu muc do0. Ban nén st dung cac thiét lap miac dinh. Nhép
Next.

6. Nhép Finish dé két thuc trinh thuat si. Ban s& théy thu muc ao
nay trong phan cdy cua /IS Manager.

7. Khai trién thu muc a0 CSharp trong IS thanh thu muc nim
trong CSharp\Chuong07\07-01.

8. Nhip phai vao thu muc ndy, chon Properties, t0i nhip vao
nat Create trong thé Directory dé chuyén thu muyc nay thanh
thu muc ung dung Web.

9. Lip lai bude 8 cho mdi muc trong chuong 7.

10. Theo trinh tu da dugc trinh bay trong cac budc 7-9, tao thu
muc ung dung Web cho céac dé muc 12.2, 12.3, 12.4, va 12.6
trong chuong 12.
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huong nay trinh bay mét sb kién thirc nén tang, can thiét trong qua trinh phat trién mot
tng dung C#. Cac muc trong chuong sé trinh bay chi tiét cac van dé sau day:

Xay dung cac ung dung Console va Windows Form (myc 1.1 va 1.2).

Tao va sir dung don thé ma lénh va thu vién ma 1énh (muc 1.3 va 1.4).

Truy xuit d6i s6 dong 1énh tir bén trong tmg dung (muc 1.5).

Str dung céc chi thi bién dich dé tuy bién viéc bién dich ma ngudn (muc 1.6).

Truy xuét cac phan tir chuong trinh (dwgc xay dung trong ngdn ngir khac) co tén xung
dot voi cac tir khdéa C# (muc 1.7).

Tao va x&c minh tén manh cho assembly (muc 1.8, 1.9, 1.10, va 1.11).

Ky mot assembly bang chit ky sé Microsoft Authenticode (muc 1.12 va 1.13).

Quan 1y nhitng assembly chia sé duogc luu trit trong Global Assembly Cache (muc
1.14).

Ngén ngudi dung dich ngugc assembly ctia ban (muc 1.15).

Tét ca cac cong cu dwoce thiao luin trong chwong nay déu cé trong Microsoft
.NET Framework hoac .NET Framework SDK.

Cac cong cu thudc Framework nim trong thu muc chinh caa phién ban
Framework ma ban dang stt dung (mac dinh la \WINDOWS\Microsoft. NET\
Framework\v1.1.4322 néu ban sir dung .NET Framework version 1.1). Qua trinh
cai dit .VET sé tu dong thém thw muc nay vao duong din méi trwong cia hé
thong.

Cic cong cu dwge cung cip cung véi SDK nim trong thu muc Bin ciia the muc cai
dat SDK (miac dinh 1a \Program Files\Microsoft Visual Studio .NET 2003\
SDK\v1.1\Bin). Thu muc nay khong dugce thém vao dwong din mét cach tw dong,
vi viy ban phii ty thém n6 vao dé dé dang truy xuit cac cong cu nay.

Hau hét cic cong cu trén déu hd tro hai dang ddi s6 dong 1énh: ngin va dai.
Chwong nay luén trinh bay dang dai vi dé hiéu hon (nhwng bu lai ban phai gé
nhiéu hon). P6i v6i dang ngin, ban hiy tham khio tai liéu twong ing trong .NET
Framework SDK.

-=D

Tao UWng dung Console

Ban mudn xiy dung mét ing dung khéng cin giao dién nguoi diung dd hoa
(GUI), thay vao d6 hién thi két qua va doc dir li¢u nhap tir dong 1énh.
Hién thwe mdt phuwong thirc tinh c6 tén 1a Main duwéi cic dang sau trong it nhit
mét file mi ngudn:

* public static void Main();

¢+ public static void Main(string[] args);

¢ public static int Main();
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¢ public static int Main(string[] args);

Sir dung ddi s6 /target:exe khi bién dich assembly ciia ban bing trinh bién dich

C# (csc.exe).
Maic dinh trinh bién dich C# s€ xay dung mot ung dung Console trir khi ban chi dinh loai
khac. Vi Iy do nay, khong can chi dinh /target.exe, nhung thém né vao sé& rd rang hon, hiru
ich khi tao cac kich ban bién dich s€ dugc st dung bdi cac ing dung khac hodc sé dugc s
dung lap di 1dp lai trong mot thoi gian. Vi du sau minh hga mét 16p c6 tén la ConsoleUtils
(duoc dinh nghia trong file ConsoleUtils.cs):

using System;

public class ConsoleUtils {

// Phuong thtc hién thi 16i nhéc va doc dap Gng tu console.

public static string ReadString(string msg) {
Console.Write (msq) ;
return System.Console.ReadLine();

// Phuong thtc hién thi théng diép.

public static void WriteString(string msg) {
System.Console.WriteLine (msg) ;

// Phuong thic Main dung d& tht nghiém 16p ConsoleUtils.

public static void Main() {

// Yé&u cdu ngudi dung nhap tén.

string name = ReadString("Please enter your name : ");

// Hién thi théng diép chao mung.

WriteString ("Welcome to Microsoft .NET Framework, " + name);
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Pé xay dung 16p consoleutils thanh mdt mg dung Console c6 tén l1a ConsoleUtils.exe, sit
dung 1énh:

csc /target:exe ConsoleUtils.cs

Ban c6 thé chay file thuc thi tryc tiép tir dong 1énh. Khi chay, phuong thirc Main ctia ing dung
ConsoleUtils.exe yéu cau ban nhap tén va sau do6 hién thi thong diép chao mirng nhu sau:
Please enter your name : Binh Phuong

Welcome to Microsoft .NET Framework, Binh Phuong

Thuec té, img dung hiém khi chi gdm mat file md ngudn. Vi du, 16p HellowWorld dudi day sir

dung 16p consoleutils dé hién thi thong diép “Hello, world” 1én man hinh (HelloWorld nim
trong file HelloWorld.cs).

public class HelloWorld {
public static void Main() {

ConsoleUtils.WriteString("Hello, world");

}

Pé xay dung mot ing dung Console gdm nhiéu file ma ngudn, ban phai chi dinh tt ca céc file
mi ngudn nay trong d6i sb dong lénh. Vi du, 1énh sau diy xdy dung tng dung
MyFirstApp.exe tir cac file ma nguén HelloWorld.cs va ConsoleUtils.cs:

csc /target:exe /main:HelloWorld /out:MyFirstApp.exe

HelloWorld.cs ConsoleUtils.cs

DPbi sb /out chi dinh tén cua file thuc thi s& duogc tao ra. Néu khong duoc chi dinh, tén cua file
thyc thi s& 1a tén cua file ma ngudn dau tién—trong vi du trén 1a HelloWorld.cs. Vi ca hai 16p
HelloWorld VA ConsoleUtils déu c6 phwong thirc Main, trinh bién dich khong thé tu dong
quyét dinh dau 1a diém nhap cho file thyc thi. Ban phai sir dung d6i sé /main dé chi dinh tén
ctia 16p chira diém nhap cho ung dung ctia ban.

2. Tao Ung dung df a-trén-Windows

? Ban cin xidy dung mdt wng dung cung cip giao di¢n nguoi dang dé hea (GUI)
dwa-trén-Windows Form.

’X Hién thuc mdt phwong thirc tinh Main trong it nhit mét file mi ngudn. Trong
Main, tao mot thé hién ciia mot 16p thira ké tir 16p System.Windows.Forms.Form
(day l1a form chinh ciia ing dung). Truyén dbi twong nay cho phwong thirc tinh
Run cuia l6p System.Windows.Forms.Application. St dung doi sb /target:winexe
khi bién dich assembly ciia ban bang trinh bién dich C# (csc.exe).

Viéc xay dung mot ing dung cé giao dién ngudi ding d6 hoa Windows don gian hoan toan
khéac xa viéc phat trién mot ung dung dwa-trén-Windows hoan chinh. Tuy nhién, bat ké viét
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mét Gmg dung don gian nhu Hello World hay viét phién ban ké tiép cho Microsoft Word, ban
cling phai thyc hién nhitng viéc sau:

Tao mdt 16p thira ké tir 10p System.Windows.Forms.Form cho mdi form can cho tng
dung.

Trong mdi 16p form, khai bao cac thanh vién mo ta cac diéu kiém trén form, vi du
Button, Label, ListBox, TextBox. Cac thanh vién nay nén dugc khai bao la private
hoc it nhét ciing 1a protected dé cac phan tir khac ctua chuong trinh khong truy xuét
truc tiép chung duoc. Néu mudn cho phep truy | xuat cac diéu kiém nay, hién thuc cac
thanh vién can thiét trong 16p form dé cung cép viéc truy xuét gian tiép (kiém soat
duoc) dén cac diéu kiém nam trong.

Trong 16p form, khai béo cac phuong thirc thu 1y cac su kién do cac diéu kiém trén
form sinh ra, chéng han viéc nhép VA0 Button, viéc nhan phim khi m{t TextBox dang
tich cyc. Cac phuong thirc nay nén dugc khai bdo 1a private hoac protected va tuan
theo mau sy kién .NET chuin (s& duoc mo ta trong muc 16.10). Trong cic phuong thirc
ndy (hodc trong cac phuong thirc dugc goi boi cac cac phuong thirc nay), ban sé dinh
nghia cac chirc ndng ctia ung dung.

Khai bao mot phuong thire khai dung cho 16p form dé tao cac diéu kiém trén form va
cu hinh trang thai ban du cua chung (kich thudc, mau, ndi dung...). Phuong thirc
khéi dung nay ciing nén lién két cac phwong thirc thu Iy sy kién cua 16p voi cac su kién
tuong ng ciia mdi didu kiém.

Khai bao phuong thuc tinh Main—thudng la mét phuong thic ctua 16p tuong ting voi
form chinh cua tng dung. Phuong thirc nay 1a diém bét ddu cua tng dung va c6 cic
dang nhu da duoc dé cdp 6 muc 1.1. Trong phuong thitc Main, tao mot thé hién cua
form chinh va truyén n6 cho phuong thirc tinh Application.Run. Phuong thirc Run hién
thi form chinh va khoi chay mot vong 1dp thong diép chuin trong tiéu trinh hién hanh,
chuyén céc tac dong tir nguoi ding (nhan phim, nhip chudt...) thanh cac sy kién giri
dén tmg dung.

L6p welcomeForm trong vi du dudi day minh hoa cac k¥ thuéat trén. Khi chay, né yéu cau nguoi
dung nhép vao tén roi hién thi mgt MessageBox chao mung.

using System.Windows.Forms;

public class WelcomeForm : Form {

// Cac thanh vién private git tham chiéu dén cac diéu kiém.
private Label labell;
private TextBox textBoxl;

private Button buttonl;

// Phuong thic khoi dung (tao mét thé hién form
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// va clu hinh céc didu kiém trén form).

public WelcomeForm() {

// Tao cac diéu kiém trén form.
this.labell = new Label();
this.textBoxl = new TextBox();

this.buttonl = new Button();

// Tam hodn layout logic cua form trong khi
// ching ta ciu hinh va bd tri cic diéu kiém.

this.SuspendLayout () ;

// C&u hinh cédc Label (hién thi yéu ciu).
this.labell.Location = new System.Drawing.Point (16, 36);
this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size (128, 16);
this.labell.TabIndex = 0;

this.labell.Text = "Please enter your name:";

// C&u hinh TextBox (nh&n théng tin t& ngudi dung) .
this.textBoxl.Location = new System.Drawing.Point (152, 32);
this.textBoxl.Name = "textBoxl";

this.textBoxl.TabIndex = 1;

this.textBoxl.Text = "";

// C&u hinh Buton (ngudi dung nhln vao sau khi nhép tén).
this.buttonl.Location = new System.Drawing.Point (109, 80);
this.buttonl.Name = "buttonl";

this.buttonl.TabIndex = 2;

this.buttonl.Text = "Enter";

this.buttonl.Click += new System.EventHandler (this.buttonl Click);

// C&u hinh WelcomeForm va thém céc diédu kiém.
this.ClientSize = new System.Drawing.Size (292, 126);
this.Controls.Add(this.buttonl);

this.Controls.Add (this.textBoxl) ;

this.Controls.Add (this.labell);

this.Name = "forml";
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this.Text = "Microsoft .NET Framework";

// Phuc hdi layout logic cua form ngay khi
// t&t ca céc diéu kiém di duoc cidu hinh.

this.Resumelayout (false);

// Piém nhap cta tng dung (tao mét thé hién form, chay vong lip
// théng diép chudn trong tidu trinh hién hanh - vong 1l3p chuyén
// céc tac déng tu ngudi dung thanh céc sy kién d&én tng dung).

public static void Main() {

Application.Run (new WelcomeForm()) ;

// Phuong thtc thu ly sy kién
// (duoc goi khi ngudi dung nhdp vao nut Enter).

private void buttonl Click(object sender, System.EventArgs e) {

// Ghi ra Console.

System.Console.WriteLine ("User entered: " + textBoxl.Text);

// Hién thi 10i chao trong MessageBox.
"

MessageBox.Show ("Welcome to Microsoft .NET Framework,

+ textBoxl.Text, "Microsoft .NET Framework");
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=101]

User entered: Binh Phuong

=0l x|

Please enter your name; IEinh Phuang

i . X
Erter Microsoft .NET Framework |

Welcome to Microsoft \MET Framework, Binh Phuong

Hinh 1.1 M6t vng dung Windows Form don gian

Dbé xay dung 16p WelcomeForm (trong file WelcomeForm.cs) thainh mot ing dung, st dung
1énh:

csc /target:winexe WelcomeForm.cs

DPbi sb /target:winexe bdo cho trinh bién dich biét day 1a ing dung dua-trén- Windows. Do
do, trinh bién dich s& xay dung file thyc thi sao cho khong cé ctra sd Console nao duge tao ra
khi ban chay tmg dung. Néu ban str dung /target:exe khi xay dung mot tng dung Windows
Form thay cho /target:winexe thi ung dung van lam viée tét, nhung s€ tao ra mdt ctra s
Console khi chay. Mic du diéu nay khéng dugc wa chudng trong mot Gmg dung hoan chinh,
cira s6 Console van hiru ich néu ban can ghi ra cac thong tin g& rbi hodc dang nhap khi dang
phét trién va thir nghiém mot tmg dung Windows Form. Ban cé thé ghi ra Console bang
phuong thirc write va iriteLine ciia 1dp System.Console.

Ung dung WelcomeForm.exe trong hinh 1.1 hién thi 10i chao nguoi dung cé tén 13 Binh
Phuong. Phién ban nay cta tng dung duoc xdy dung bang ddi sd /target:exe, nén co cira sb
Console dé hién thi két qua cua dong 1énh console.WriteLine trong phuong thirc thu 1y su
kién buttonl Click.

= Viée xiy dung mét Gng dung GUI dd sp thwong ton nhiéu thoi gian do phai tao
ddi twong, cdu hinh va lién két nhidu form va diéu kiém. Nhung may min la
Microsoft Visual Studio .NET tw ddng héa hau hét cic hoat dong nay. Néu khong
¢6 cong cu nhw Microsoft Visual Studio .NET thi viéc xdy dung mdt ing dung dd
hoa dd s sé rat 1au, nham chan va dé sinh ra 16i.

3. Tao va s dung module

Ban can thuc hién cac cong viéc sau:

-=D

+  Ting hiéu qua thyc thi va sir dung bd nhé ciia tng dung bang cach bio
diam rﬁng bo thwe thi nap cac Kkiéu it dugc sit dung chi khi nao cén
thiét.
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+  Bién dich cac kiéu dwoc viét trong C# thanh mét dang c6 thé sir dung lai
dugc trong cac ngon ngir .VET khac.

+  Sir dung céc kiéu dwgc phat trién bing mét ngdn ngir khac bén trong tng
dung C# ctia ban.

& Sir dung d6i s6 /target:module (ciia trinh bién dich C#) dé xay dung ma nguon
C# ciia ban thanh mdt module. Sir dung doi s6 /addmodule dé két hop ciac module
hién cé vao assembly ciia ban.

Module 1a cac khéi co ban tao dung nén cac assembly .NET. Module bao gdm mét file don
chura:

+  Ma ngdn ngit trung gian (Microsoft Intermediate Language—MSIL): Pugc tao tr ma
ngudn C# trong qua trinh bién dich.

¢ Siéu dit liéu (metadata): M ta cac kiéu nam trong module.

+  Céc tai nguyén (resource): Ching han icon va string table, duoc sir dung boi cac kiéu
trong module.

Assembly gdm mot hay nhiéu module va mot manifest. Khi chi ¢6 mot module, module va
manifest thuong duoc xay dung thanh mét file cho thuén tién. Khi co nhiéu module, assembly
12 mot nhom ludn 1y cua nhiéu file duoc trién khai nhu mot thé thdng nhit. Trong truong hop
nay, manifest c6 thé ndm trong mét file riéng hay chung v&i mét trong cac module.

Viéc xay dung mot assembly tir nhiéu module gay kho khin cho viéc quan 1y va trién khai
assembly; nhung trong mot s6 truong hop, cach nay c6 nhiéu lgi ich, bao gdom:

+  BO thuc thi s& chi nap mot module khi cac kiéu dinh nghia trong module nay dugc yéu
ciu. Do d6, khi c6 mot tap cac kiéu ma ung dung it khi dung, ban co6 thé dit ching
trong mgt module ri€éng ma bd thyc thi chi nap khi can. Viéc nay co6 cac lgi ich sau:
= Tang hiéu qua thuc thi, dac biét khi rng dung dugc nap qua mang.
= Giam thiéu nhu cdu str dung bo nhd.

+  Kha nang sir dung nhiéu ngén ngir khac nhau dé viét cac tmg dung chay trén bo thuc thi
ngdn ngir chung (Common Language Runtime—CLR) 1a mot thé manh cua .NET
Framework. Tuy nhién, trinh bién dich C# khong thé bién dich ma ngudn duoc viét
bang Microsoft Visual Basic NET hay COBOL .NET trong assembly cua ban. Ban phai
str dung trinh bién dich ciia ngon ngit d6 bién dich ma ngudn thanh MSIL theo mot ciu
trac ma trinh bién dich C# c6 thé hiéu dugc—do 1a module. Tuong tu, néu mudn lap
trinh vién cua cac ngdn ngir khac sir dung céc kiéu duoc phat trién bang C#, ban phai
x4y dung ching thanh mdt module.

Pé bién dich file nguén ConsoleUtils.cs thanh mot module, st dung 1énh:

csc /target:module ConsoleUtils.cs

Lénh nay s& cho két qua 1a moét file co tén 1a ConsoleUtils.netmodule. Phan mé& rong
netmodule 1a phﬁn mé rong mac dinh cho module, va tén file trung vai tén file nguén CH.
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Ban ciing c6 thé xay dung mot module tir nhiéu file ngudn, cho két qua 1a mot file (module)
chtra MSIL va siéu dit li€u cho céac ki€éu chira trong tat ca file nguon. Vi du, 1énh:

csc /target:module ConsoleUtils.cs WindowsUtils.cs

bién dich hai file ngu@)n ConsoleUtils.cs va WindowsUtils.cs thanh mdt module c6 tén la
ConsoleUtils.netmodule.

Tén cuia module duoc dat theo tén file nguén dau tién trir khi ban chi dinh cu thé béng déi sb
/out. Vi duy, 1énh:

csc /target:module /out:Utilities.netmodule

ConsoleUtils.cs WindowsUtils.cs

s& cho két qua 1a file Utilities.netmodule.

Pé xdy dung mot assembly gdm nhidu module, st dung dbi sb /addmodule. Vi du, dé xay
dung file thuc thi MyFirstApp.exe tir hai module: WindowsUtils.netmodule va
ConsoleUtils.netmodule va hai file nguén: SourceOne.cs va SourceTwo.cs, st dung 1énh:

csc /out:MyFirstApp.exe /target:exe
/addmodule :WindowsUtils.netmodule,ConsoleUtils.netmodule
SourceOne.cs SourceTwo.cs

Lénh nay s& cho két qua 1a mot assembly gdm céc file sau:

*  MyFirstApp.exe: Chira manifest ciing nhu MSIL cho cac kiéu dugc khai bao trong hai
file ngudn SourceOne.cs va SourceTwo.cs.

+  ConsoleUtils.netmodule va WindowsUtils.netmodule: Gid diy 1a mot phin cua
assembly nhung khong thay déi sau khi bién dich. (Néu ban chay MyFirstApp.exe ma
khéng ¢6 cac file netmodule, ngoai 1€ system.I0.FileNotFoundException S€ bi ném).

4, Tao va s& dung ths vien

? Ban cin xdy dung mdt tip cic chirc ning thanh mgt thw vién dé né cé thé dwoc
tham chiéu va tai sir dung béi nhiéu ing dung.
’X DPé tao thw vién, sir dung ddi sé /target:library khi bién dich assembly ciia ban

bing trinh bién dich C# (csc.exe). Pé tham chiéu thw vién, sit dung ddi sb
/reference va chi dinh tén cta thw vién khi bién dich wng dung.

Muc 1.1 minh hoa cach xdy dung tng dung MyFirstApp.exe tir hai file mi ngudn
ConsoleUtils.cs va HelloWorld.cs. File ConsoleUtils.cs chira 16p ConsoleUtils, cung cap cac
phuong thirc don gian hda su tuong tac voi Console. Cac chltc nang nay cua lop ConsoleUtils
ciing c6 thé hiru ich cho cac tmg dung khac. Dé sir dung lai 16p nay, thay vi gdp ca ma ngudn
ciia n6 vao mdi tmg dung, ban c6 thé xay dung n6 thanh mot thu vién, khién cac chic ning
nay co thé truy xuét duoc boi nhiéu tmg dung.

bé xay dung file ConsoleUtils.cs thanh mot thu vién, st dung lénh:

csc /target:library ConsoleUtils.cs

Lénh nay sinh ra mot file thu vién c6 tén 1a ConsoleUtils.dll.
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Pé tao mot thu vién tir nhiu file ma nguén, liét ké tén cac file nay & cubi dong Iénh. Ban c6
thé st dung doi sO /out dé chi dinh tén thu vién, néu khong, tén thu vién duoc dat theo tén
cua file ma nguén dAu tién. Vi du, dé tao thu vién MyFirstLibrary.dll tir hai file ma nguén
ConsoleUtils.cs va WindowsUtils.cs, st dung 1énh:
csc /out:MyFirstLibrary.dll /target:library

ConsoleUtils.cs WindowsUtils.cs
Trude khi phan phéi thu vién cho nguoi khac sir dung, ban nén tao tén manh (strong-name) dé
khoéng ai c6 thé chinh stra assembly cta ban. Viéc dat t€én manh cho thu vién con cho phép
ngudi khac cai dit né vao Global Assembly Cache, gitp viée tai sit dung dé dang hon (xem
muc 1.9 vé cach dit tén manh cho thu vién ctia ban va muc 1.14 vé cach cai dat mot thu vién
¢6 tén manh vao Global Assembly Cache). Ngoai ra, ban c¢6 thé danh dau thu vién cua ban voi
chit ky Authenticode d¢ ngudi dung biét ban 1a tac gia cta thu vién (xem muc 1.12 vé cach
danh dau thu vién véi Authenticode).
bé bién dich mot assembly c6 sur dung céc kiéu duoc khai bao trong cac thu vién khac, ban
phai bao cho trinh bién dich biét can tham chiéu dén thu vién nao bang doi sO /reference. Vi
du, dé bién dich file HelloWorld.cs (trong muc 1.1) trong truong hop 16p ConsoleUtils nam
trong thu vién ConsoleUtils.dll, sit dung 1énh:
csc /reference:ConsoleUtils.dll HelloWorld.cs
Ban cin chu y ba diém sau:

+  Néu tham chiéu nhiéu hon mét thu vién, ban can phén céach tén cac thu vién béng dau
phéy hodc cham phay, nhung khong str dung khoang tring. Vi du:
/reference:ConsoleUtils.dll,WindowsUtils.d1ll

+  Néu thu vién khong nim cung thu muc véi file md ngudn, ban can sir dung d6i sé /1ib
dé chi dinh thu muc chira thu vién. Vi du:

/lib:c:\CommonLibraries,c:\Dev\ThirdPartyLibs

+  Néu thu vién can tham chiéu la mot assembly gém nhiéu file, ban can tham chiéu file
c6 chira manifest (xem thong tin vé assembly gdm nhiéu file trong muc 1.3).

: Truy xpAt cdc i O dong Bnh

Ban cén truy xuét cac ddi s6 dwoc chi dinh trén dong 1énh khi thyc thi ing dung.

32>

Sir dung mét dang ciia phwong thirc Main, trong dé nhin ddi s dong 1énh duéi
dang mdt mang chudi. Ngoai ra, c6 thé truy xuit déi s dong 1énh tir bat cir ddu
trong ma ngudn ciia ban bing cac thanh vién tinh ciia 16p System. Environment.
Khai bao phuong thirc Main thudc mot trong cac dang sau dé truy xuat d6i sé dong 1énh dudi
dang mot mang chudi:

. public static void Main(string[] args) {}



41
Chuwong 1: Phat trién (ng dung

. public static int Main(string[] args) {}
Khi chay, d6i s6 args s& chira mot chudi cho mdi gia tri dwgc nhap trén dong 1énh va nim sau
tén (g dung. Phuong thirc Main trong vi du dudi day s& duyét qua mdi doi s6 dong 1énh duoc
truyén cho né va hién thi chung ra cira s6 Console:

public class CmdLineArgExample {
public static void Main(string[] args) {

// Duyét qua cac dbi sbé dong lénh.
foreach (string s in args) {

System.Console.WriteLine (s);

}
Khi thue thi CmdLineArgExample v&i 1énh:

CmdLineArgExample "one \"two\" three" four 'five six'

ung dung s& tao ra két xuat nhu sau:

one "two" three

four

"five

six'

Chu ¥ rang, khac véi C va C++, tén cia img dung khong nim trong méang chtra cac ddi sd.

Tat ca ky tu ndm trong ddu nhay kép (*) duoc xem nhu mét dbi s6, nhung dau nhay don (')

chi dugc xem nhu ky tu binh thuong. Néu mudn sir dung dau nhay kép trong dbi s6, dat ky tu

vach nguoc (\) trude no. Tat ca cac khoang trang déu bi bd qua trur khi ching nam trong dau

nhay kép.

Néu muén truy xudt dbi s6 dong 1énh & noi khac (khong phai trong phuong thirc Main), ban

can xur Iy cac d6i s6 dong 1énh trong phuong thirc Main va luu trit ching dé sir dung sau nay.

Ngoai ra, ban c6 thé sir dung 16p System.Environment, 16p nay cung cap hai thanh vién tinh

IIéVéthﬁngtﬁldbnglénh:CommandLimaVéGetCommandLineArg&

¢ Thudc tinh CommandLine tra vé mot chudi chira toan bo dong Iénh. Tuy thudc vao hé
diéu hanh tng dung dang chay ma thong tin dudng din c6 dung trude tén ing dung hay
khong. Céac h¢ diéu hanh Windows NT 4.0, Windows 2000, va Windows XP khong chira
thong tin dudng dan, trong khi Windows 98 va Windows ME thi lai chira.
+  Phuong thifc GetCommandLineArgs tra vé mot mang chudi chira cac d6i s6 dong lénh.

Mang nay c6 thé dugce xir Iy gidng nhu méang duge truyén cho phuong thirc Main, tuy
nhién phan tir dau tién cia mang nay 1 tén tmg dung.
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. ChOn bién dich mOt kKAOi md vao file th'c thi

Ban cin chon mét s6 phin mé ngudn sé dwoc bién dich trong file thue thi.

32> O

Sir dung cac chi thi tidn xir Iy #if, #elif, #else, va #endif dé chi dinh khdi ma
nao s€ dwgc bién dich trong file thuc thi. Sir dung dic tinh System.Diagnostics.
ConditionalAttribute dé chi dinh cic phwong thirc ma s& chi dwoc goi tuy theo
diéu kién. Piéu khién viéc chon cic khdi mi bing céc chi thi #define va #undef
trong ma ngudn, hoic sir dung ddi s6 /define khi chay trinh bién dich C#.

Néu mudn tmg dung cta ban hoat dong khac nhau tiy vao cic yéu té nhu nén hodc méi
trudng ma Gmg dung chay, ban c6 thé kiém tra diéu kién khi chay bén trong ma ngudn va kich
hoat céc hoat dong can thiét. Tuy nhién, cach nay lam ma ngudn 16n 1én va anh huéng dén
hiéu ning. Mot cach tiép can khac 1a xay dung nhiéu phién ban cia tmg dung dé hd trg cac
nén va moi trudng khac nhau. Miac du cach nay khic phuc duoc cac van d& vé d6 16n cua ma
ngudn va viéc giém hi¢u nang, nhung n6é khoéng phéi 1a giai phap tSt khi phai gitr ma ngudn
khac nhau cho mdi phién ban. Vi vay, C# cung cap cac tinh nang cho phép ban xay dung cac
phién ban tuy bién cua tmg dung chi tir mét ma ngudn.

Céc chi thi tién xir 1y cho phép ban chi dinh cac khdi ma s& duoc bién dich vao file thuc thi
chi néu cac ky hiéu cu thé duogc dinh nghia luc bién dich. Cac ky hiéu hoat dong nhu cac
“cong tic” on/off, ching khong c6 gia tri ma chi la “da dugc dinh nghia” hay “chua dugc dinh
nghia”. Pé dinh nghia mot ky hiéu, ban co thé sur dung chi thi #define trong ma nguén hoac
st dung d6i s6 trinh bién dich /define. Ky hiéu dugc dinh nghia béng #define cO tac dung
dén cudi file dinh nghia n6. Ky hiéu dugc dinh nghia bing /define co tac dung trong tit ca
cac file dang dugc bién dich. Pé bo mot ky hiéu da dinh nghia b'img /define, C# cung cép chi
thi #undef, hitu ich khi ban mudn bao dam mét ky hiéu khéng duoc dinh nghia trong céc file
nguon cu thé. Céc chi thi #define va #undef phai nam ngay dau file ma ngudn, trén ca cac chi
thi using. Cac ky hi€u c6 phan biét chir hoa-thuong.

Trong vi du sau, bién platformName duoc gan gia tri tiy vao cac ky hiéu winxp, win2000,
winNT, hodc win98 c¢6 dugc dinh nghia hay khong. Phan dau cia ma ngudn dinh nghia cac ky
hi¢u win2000 va released (khong dugc sir dung trong vi du nay), va boé ky hiéu win98 trong
truong hop nd dugc dinh nghia trén dong 1énh trinh bién dich.

#define win2000

#define release

#undef win98
using System;
public class ConditionalExample {

public static void Main() {
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// Khai béo chudi chtta tén cua nén.

string platformName;

#1if winXP // Bién dich cho Windows XP
platformName = "Microsoft Windows XP";

#elif win2000 // Bién dich cho Windows 2000

platformName = "Microsoft Windows 2000";
#elif winNT // Bién dich cho Windows NT
platformName = "Microsoft Windows NT";
#elif win98 // Bién dich cho Windows 98
platformName = "Microsoft Windows 98";
telse // Nén khéng dugc nhan biét
platformName = "Unknown";
#endif

Console.WriteLine (platformName) ;

}

Dé xay dung 16p conditionalExample (chira trong file ConditionalExample.cs) va dinh nghia
cac ky hiéu winxp va DEBUG (khong dugc st dung trong vi du nay), st dung Iénh:

csc /define:winXP;DEBUG ConditionalExample.cs

CAu trlic #if .. #endif danh gia cac ménh dé #if va #elif chi dén khi tim thdy mot ménh dé
dtng, nghia 1a néu c6 nhiéu ky hiéu duogc dinh nghia (chang han, winxp va win2000), thir ti
cic ménh dé 1a quan trong. Trinh bién dich chi bién dich doan ma nam trong ménh dé dung.
Néu khong c¢6 ménh d¢€ nao ding, trinh bién dich s€ bién dich doan ma nam trong ménh dé
#else.

Ban cling c6 thé sir dung cac toan tu luén ly dé bién dich c6 diéu kién dua trén nhiéu ky hiéu.
Bang 1.1 tom tit cac toan tir dugc hd tro.

Bang 1.1 Céc toan t luan ly dwoc hd tro bdi chi thi #if .. #endif

Toan tor Vidu Mo ta
_ $if winkP — true Bang. Drl?ng néu winxpP dugc dinh nghia. Tuong
duong véi #if winXxp.
- Fif winkP = true Kh(ing bang. Pung 1}§u winxP khong dugc dinh
nghia. Tuong duong véi #if !winXp.
, , Phép AND luan 1y. Pung néu winxp va release dugc
&& #if winXP && release

dinh nghia.




44
Chuwong 1: Phat trién trng dung

Phép OR luan ly. Ping néu winxp hoic release
duogc dinh nghia.

[ #1if winXP || release

DA4u ngodc don cho phép nhém céc biéu thirc. Pung
néu winxp hodc win2000 dugc dinh nghia, déng thoi
release cling dugc dinh nghia.

#if (winXP ||
win2000) && release

= Ban khéong nén lam dung cic chi thi bién dich c¢é diéu kién va khong nén viét cac
biéu thirc diéu Kién qua phirc tap; néu khong, mi ngudn cia ban sé tré nén dé
nhiam lin va khé quan ly—dic biét khi dy 4n ciia ban cang 16n.

Mot cach khac khong linh hoat nhung hay hon chi thi tién xir Iy #if 1a sir dung dic tinh

System.Diagnostics.ConditionalAttribute.jNéu ban ép dung ConditionalAttribute cho

mot phuong thirc, trinh bién dich s& bo qua moi 101 goi phuong thirc d6 néu ky hiéu do

ConditionalAttribute chi dinh khong dwgc dinh nghia tai diém goi. Trong doan ma sau,

ConditionalAttribute xac dinh réng phuong thirc bumpState chi dugce bién dich vao file thuc

thi néu ky hiéu pEBUG dugc dinh nghia khi bién dich.

[System.Diagnostics.Conditional ("DEBUG") ]

public static void DumpState() {//...}

Viéc st dung ConditionalAttribute gilp dat cac diéu kién goi mot phuong thure tai noi khai

b4o n6 ma khong can cac chi thi #if. Tuy nhién, bai vi trinh bién dich that sy bo qua cac 10i

g0i phuong thirc, nén ma cuia ban khong thé phu thudc vao céac gia tri tra vé tir phuong thc.

Diéu nay c6 nghia 1a ban c6 thé ap dung ConditionalAttribute chi vdi cac phuong thic tra

Vévoi&

Ban c6 thé ap dung nhiéu thé hién conditionalattribute cho mot phuong thirc, twong duong

véi phép OR luan ly. Cac 10i goi phuong thirc Dumpstate dudi day chi dugc bién dich néu

DEBUG hodc TEST dugc dinh nghia.

[System.Diagnostics.Conditional ("DEBUG") ]

[System.Diagnostics.Conditional ("TEST") ]

public static void DumpState() {//...}

Viéc thuc hién phép AND luan 1y cin sir dung phwong thire diéu kién trung gian, khién cho
ma tré nén qua phuc tap, kho hi€u va kho béo tri. Vi du dudi day can phuong thuc trung gian
DumpState2 d€ dinh nghia ca hai ky hi¢u DEBUG va TEST.
[System.Diagnostics.Conditional ("DEBUG") ]

public static void DumpState() {

DumpState2 () ;

[System.Diagnostics.Conditional ("TEST") ]

public static void DumpState2() {//...}
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=™ Cac 16p Debug va Trace thugc khong gian tén System.Diagnostics sir dung dac
tinh ConditionalAttribute trong nhiéu phwong thirc ciia ching. Cic phuwong
thirc ciia 16p Debug tuy thudc vao viéc dinh nghia ky hiéu DEBUG, con cac phuong
thire ctia 16p Trace tuy thudc vao viéc dinh nghia ky hi¢u TRACE.

7. Truy xult mdt ph@n ¥ chiOng trink
¢6 tén tring v3i mdt tU¥ Khda

? Ban cén truy xuit mdt thanh vién ciia mot kiéu, nhung tén kiéu hoic tén thanh
vién nay trung véi mot tir khéa cua C#.
'X bat ky hi€u @ vao truédc cac tén trung véi tir khoa.

NET Framework cho phép ban sit dung cac thanh phan phan mém (software component)
duoc phat trién bang cac ngdn ngir .NET khac bén trong ing dung C# ctia ban. Mdi ngon ngit
déu co6 mot tap tir khoa (hodc tir danh riéng) cho nd va co cac han ché khac nhau ddi voi cac
tén ma l4p trinh vién c6 thé gan cho cac phin tir chwong trinh nhu kiéu, thanh vién, va bién.
Do d6, ¢6 kha nang mot thanh phan duoc phat trién trong mot ngdn ngir khac tinh cd st dung
mot tir khoa cua C# dé dat tén cho mot phén tr nao dé. Ky hi€u e cho phép ban str dung mot
tir khoa ctia C# lam dinh danh va khic phuc viéc dung d¢ tén. Poan ma sau tao mot ddi tuong
kiéu operator va thiét lap thude tinh volatile ctia nod 1a true (cd operator va volatile déu la
tir khoa cua C#):

// Tao dbi tuong operator.

@operator Operatorl = new @operator();

// Thiét 1ap thudc tinh volatile cua operator.

Operatorl.@volatile = true;

8. Tao va quan b cp Kfida tén mank

? Ban cén tao mdt cip khéa cong khai va khoa riéng (public key va private key) dé
gan tén manh cho assembly.

'X Sir dung cong cu Strong Name (sn.exe) dé tao cip khoéa va lwu trir ching trong
mot file hoic trong mét kho chira khéa Cryptographic Service Provider.

= Cryptographic Service Provider (CSP) 12 mjt phan tir ciia Win32 CryptoAPI, cung
cép cac dich vu nhue mit hoa, giai mat hoa va tao chir ky 6. CSP con cung cip
cac tién ich cho kho chiwra khéa (key container) nhw siv dung giai thuat mat héa
manh va céc bién phap biao mat cia hé diéu hanh dé bao vé ndi dung ciia kho
chira khéa. CSP va CryptoAPI khong dwoc dé cap diy di trong quyén sach nay,
ban hay tham khio thém trong tai liéu SDK.

Dé tao mot cap khda méi va luu trir ching trong file co tén 1a MyKey.snk, thyc thi 1énh sn -k
MyKey.snk (phén mo rong .snk thudng duoc st dung cho céc file chtra khoa t€n manh). File
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duoc tao ra chtra ca khoa cong khai va khoa riéng. Ban c6 thé st dung 1énh sn —tp MyKey.snk
dé xem khoa cong khai, 1énh nay cho két xuét nhu sau:

Microsoft (R) .NET Framework Strong Name Utility Version 1.1.4322.573

Copyright (C) Microsoft Corporation 1998-2002. All rights reserved.

Public key is

07020000002400005253413200040000010001008bb302e£9180b£f717ace00d570dd649821£24ed578
fdecflbc4017308659¢c126570204bc4010£dd1907577d£1¢c2292349d9¢c2de33e490d991alabbc9b69e
5fd95bafad658a5708236c5bd%a43be022a20a52¢c2bd8145448332d5£85e9ca641¢c26a4036165£2£35
3942b643b10db46c82d6d77bbc210d5a7c5aca84d7acbh52ccl654759¢c62aa34988. ..

Public key token is £7241505b81b5ddc

Token ctia khoa cong khai 1a 8 byte cudi ciia ma bam dugc tinh ra tir khoa cong khai. Vi khoa
cong khai quéa dai nén .NET sir dung token cho muc dich hién thi, va 1a mét co ché ngin gon
cho cac assembly khac tham chiéu khoa cong khai (chwong 14 s& thao luan téng quat vé ma
bam).
Nhu tén goi ctia no, khoa cong khai (hodc token cua khéa cong khai) khong can duge giit bi
mat. Khi ban tao t€n manh cho assembly (dugc thao ludn trong muc 1.9), trinh bién dich s€ sur
dung khoa riéng dé tao mot chir ky sb (mdt ma bam da-dugc-mat-hoa) cia assembly manifest.
Trinh bién dich nhung chit ky s6 va khoa cong khai vao assembly dé nguoi dung c6 thé kiém
tra chit ky sb.
Viéc gitr bi mat khoa riéng 1a can thiét vi nguoi truy xuat vao khéa riéng ciia ban c6 thé thay
ddi assembly va tao mot tén manh mdi—khién cho khach hang cua ban khong biét ma ngudn
da bi stra d6i. Khong c6 co ché nao dé loai bo cac khoa tén manh di bi ton hai. Néu khoa
riéng bi ton hai, ban phai tao khéa mdi va phan phéi phién ban moi cua assembly (dugc dat
tén manh bang cac khéa méi). Ban ciing can thong bao cho khach hang biét 1a khoa da bi tén
hai va ho nén sir dung phién ban nao—trong truong hop nay, ban bi mét ca tién bac va uy tin.
C6 nhiéu cach dé bao vé khoa riéng ctia ban; str dung cach nao 13 tiiy vao cac yéu té nhu:

+  Céhu tric va tim ¢ cua to chirc.

*  Qué trinh phat trién va phan phdi tmg dung.

+  Phan mém va phan cung hién co.

+  Yéu cau cua khach hang.

% Thong thwong, mot nhom nhé cac ca nhan dang tin cay (dwoc goi 1a signing
authority) s€ c6 trach nhiém dam bao an toan cho cac khéa tén manh cia cong ty
va ky moi assembly trwéce khi ching dwge phin phdi. Kha ning tri hoin ky
assembly (sé dwoc thio luidn & muc 1.11) tao diéu kién thuin lgi cho viéc ing
dung mé hinh nay va tranh dwgc viéc ban phai phan phéi khéa riéng cho moi
thanh vién ciia nhém phat trién.



47
Chuwong 1: Phat trién (ng dung

Cong cu Strong Name con cung cap tinh nang st dung kho chira khoa CSP dé don gian hoa
viéc bao mat cac khoa t€n manh. Mot khi da tao mot cap khda trong mot file, ban co thé cai
dat cac khoa nay vao kho chira khoéa CSP va x6a file di. Vi du, dé luu trix cap khoa nim trong
file MyKey.snk vao mot kho chira khéa CSP c6 tén 1a StrongNameKeys, sit dung 1énh sn -i
MyKeys.snk StrongNameKeys (muc 1.9 s€ gidi thich cach sir dung céc khoa té€n manh dugce luu
trit trong mot kho chira khoa CSP).

Mot khia canh quan trong ctia kho chira khdéa CSP 1a c6 céc kho chira khéa dua-theo ngudi-
dung va co6 cac kho chira khoa dya-theo-may. Co ché bao mat ciia Windows bao dam ngudi
dung chi truy xuét dugc kho chira khéa dya-theo-ngudi-ding cta chinh ho. Tuy nhién, bat ky
nguoi ding nao cia may déu co thé truy xuat kho chira khoa dwa-theo-may.

Theo mac dinh, cong cu Strong Name st dung kho chira khéa dua-theo-may, nghia la moi
ngudi ding nhap vao may va biét tén ciia kho chira khoa déu co thé ky mot assembly bang cac
khoa tén manh cua ban. Dé cong cu Strong Name st dung kho chira khoa dua-theo-nguoi-
dung, st dung 1€nh sn -m n; khi mudn tré lai kho chtra khéa dua-theo-may, str dung 1énh sn -
m y. Lénh sn -m s& cho biét cong cu Strong Name hién dugc céu hinh 1a sir dung kho chua
khoéa dya-theo-nguoi-dung hay dua-theo-may.

Dé x6a cac khoa tén manh tir kho StrongNameKeys (ciing nhu xo6a ca kho nay), sir dung Iénh
sn -d StrongNameKeys.

9. Tao tén manh cho assembly

? Ban cin tao tén manh cho mét assembly dé né:

+  Co6 mdt dinh danh duy nhét, cho phép gan cic quyén cu thé vao assembly
khi cAu hinh Code Access Security Policy (chinh sach biao mit cho viéc
truy xuit mi 1énh).

+  Khong thé bi sira ddi va sau dé6 mao nhén 1a nguyén ban.

+  HJ trg viée danh s6 phién bin va cac chinh sach vé phién ban (version
policy).

+  Cé thé dwoc chia sé trong nhiéu tng dung, va dwoc cai dit trong Global
Assembly Cache (GAC).

‘X Sir dung cdc dic tinh (attribute) mirc-assembly dé chi dinh noi chira cip khoéa tén
manh, va c¢é thé chi dinh thém s6 phién ban va théong tin ban dia cho assembly.
Trinh bién dich s€ tao tén manh cho assembly trong qua trinh xiy dung.
Dé tao tén manh cho mot assembly béng trinh bién dich C#, ban can cac yéu td sau:
* Mot cap khoa tén manh nam trong mot file hoac mét kho chira khoa CSP (xem muc 1.8
vé céch tao cap khoa tén manh).
+ St dung cac dic tinh muc-assembly dé chi dinh noi trinh bién dich c6 thé tim thy cap
khoa tén manh do.
= Néu cap khoa nam trong moét file, &p dung dac tinh System.Reflection.
AssemblyKeyFileAttribute cho assembly va chi dinh tén file chita cac khoa.
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= Néu cip khoa nim trong mot kho chia khoa CSP, ap dung dic tinh
System.Reflection.AssemblyKeyNameAttribute cho assennbly va chi dinh tén cua
kho chtra khoa.

Ngoai ra, ban c6 thé tiy chon:
’ 1&p dung dac tinh system.Reflection.AssemblyCultureAttribute cho assenﬂﬂy’dé chi
dinh thong tin ban dia ma assembly hd tro (Ban khong thé chi dinh ban dia cho cac
assembly thyc thi vi assembly thuc thi chi hd tro ban dia trung 1ap).

. }xp dung dac tinh System.Reflection.AssemblyVersionAttribute cho assenﬂﬂy dé chi
dinh phién ban ctia assembly.
DPoan ma dudi day (trong file HelloWorld.cs) minh hoa cach sir dung cac dic tinh (phan in
dam) dé chi dinh khoa, ban dia, va phién ban cho assembly:
using System;

using System.Reflection;

[assembly:AssemblyKeyName ("MyKeys") ]
[assembly:AssemblyCulture ("")]
[assembly:AssemblyVersion("1.0.0.0")]

public class HelloWorld {
public static void Main() {

Console.WriteLine ("Hello, world");

}

Pé tao mot assembly tén manh tir doan ma trén, tao cac khoa tén manh va luu trit chiing trong
file MyKeyFile bang 1énh sn -k MyKeyFile.snk. Sau d6, st dung 1énh sn -i MyKeyFile.snk
MyKeys dé cai dat cac khoa vao mot kho chtra khda CSP ¢o tén 1a MyKeys. Cubi cung, st dung
1énh csc HelloWorld.cs dé bién dich file HelloWorld.cs thanh mot assembly tén manh.

= Ban ciing c6 thé sir dung cong cu Assembly Linker (al.exe) dé tao assembly tén
manh, cach nay cho phép chi dinh ciac thong tin tén manh trén dong lénh thay vi
str dung cac dic tinh trong ma ngudn. Cach nay hiru ich khi ban khéng muén
nhing cac dac tinh tén manh vao file nguﬁn va khi ban sir dung Kich ban aé xay
dung nhing cAy ma ngudn do sd. Xem thém thong tin vé Assembly Linker trong
tai liéu .NET Framework SDK.
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10. Xdc mink mQt assembly tén manhk Rfiong 6 sUa dOi

? Ban can xdc minh riang mét assembly tén manh chwa hé bi stra doi sau khi né
dugc bién dich.

'X Sir dung cong cu Strong Name (sn.exe) dé xac minh tén manh ciia assembly.

Mbi khi nap mot assembly tén manh, bo thyc thi .NET 1€iy ma bam da-dugc-mat-hoda (dugc
nhiung trong assembly) va gidi mat hoéa voi khoa cong khai (cling dugc nhung trong
assembly). Sau do6, bd thuc thi tinh ma bam cta assembly manifest va so sanh né voi ma bam
vira-dugc-gidi-mat-hda. Qua trinh xac minh nay s€ nhéan biét assembly c6 bi thay ddi sau khi
bién dich hay khong.

Néu mot qua trinh xac minh tén manh that bai v6i mot assembly thyc thi, bd thuc thi sé& hién
thi hop thoai nhu hinh 1.2. Néu cb nap mot assembly da thét bai trong qua trinh xac minh, bd
thuyc thi s€ ném ngoai 1€ System.IO.FileLoadException vOi thong di¢p “Strong name
validation failed”.

HelloWorld.exe - Strong name validation failed. x|

Strong name walidation Failed for assembly 'C:\Binh PhuongiHelloWorld. exe’. The file may have been tampered with
or it was partially signed but not Fully signed with the correct private key.

Hinh 1.2 L6i khi cb thwc thi mot assembly tén manh da bj stra déi

Ngoai viéc tao va quan ly cac khoa t€n manh (da dugc thao luan trong muc 1.8), cong cu
Strong Name con cho phép xac minh cac assembly tén manh. P& xac minh assembly tén manh
HelloWorld.exe khong bi stua d6i, sir dung 1énh sn -vf HelloWorld.exe. P0i sO -v yéu cau
cong cu Strong Name x4c minh tén manh cta mot assembly xac dinh, di sé -£ budc thue hién
viéc xa4c minh tén manh ngay cd n6 da bi vo hiéu truéc d6 cho mdt assembly nao d6. (Ban co
thé str dung doi sO -vr dé€ v6 hiéu viéc xac minh tén manh doi véi mét assembly, vi du sn -vr
HelloWorld.exe; muc 1.11 s€ trinh bay 1y do tai sao can vo hiéu viéc xac minh tén manh).

Néu assembly nay duoc xac minh 1a khong doi, ban sé& thay két xuat nhu sau:

Microsoft (R) .NET Framework Strong Name Utility Version 1.1.4322.573

Copyright (C) Microsoft Corporation 1998-2002. All rights reserved.

Assembly 'HelloWorld.exe' is wvalid
Tuy nhién, néu assembly nay da bi sira doi, ban sé& thay két xuat nhu sau:
Microsoft (R) .NET Framework Strong Name Utility Version 1.1.4322.573

Copyright (C) Microsoft Corporation 1998-2002. All rights reserved.

Failed to verify assembly -- Unable to format error message 8013141A
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11. Hodn vi@c Ky assembly

? Ban céin tao mt assembly tén manh, nhung khéng muén moi thanh vién trong
nhom phat trién truy xuét khéa riéng caa cip khéa tén manh.
‘X Trich xuit va phan phdi khéa cong khai ciia cip khoa tén manh. Lam theo

huéng din trong muc 1.9 dé tao tén manh cho assembly. Ap dung dic tinh
System.Reflection.AssemblyDelaySignAttribute cho assembly dé chi dinh né 1a
assembly sé dwoc Ky sau. Sir dung ddi sé -vr ciia cong cu Strong Name (sn.exe)
dé v6 hi¢u viéc xac minh tén manh cho assembly nay.

Céac assembly tham chiéu dén assembly tén manh s& chia token cua assembly dugc tham
chiéu, nghia la assembly dugc tham chiéu phai dugc tao tén manh trudc khi dugc tham chiéu.
Trong mot mdi truong phét trién ma assembly thuong xuyén duoc xdy dung lai, mdi ngudi
phat trién va kiém thtr déu can c6 quyén truy xuat cap khoa tén manh cia ban—day 1a mot
nguy co bao mét chu yéu.

Thay vi phan phéi khoa riéng cho moi thanh vién ctia nhém phat trién, .NET Framework cung
cAp co ché hodn viéc ky mot assembly (dwoc goi 1a delay signing), theo d6 ban c6 thé tao tén
manh khéng hoan chinh cho assembly (tam goi la tén manh ban phén). Tén manh ban phén
nay chi chira khoa cong khai va token cta khoa cong khai (can thiét dé tham chiéu assembly),
nhung chtra chd cho chit ky s& duoc tao ra tir khoa riéng sau nay.

Khi qué trinh phat trién hoan tat, signing authority (ngudi chiu trach nhiém vé viéc bao mat va
viéc sir dung cap khoa tén manh) s€ ky lai assembly da bi hoan trudc do dé hoan thanh tén
manh cho n6. Chit ky dugc tinh toan dua trén khoa riéng va dugc nhing vao assembly, va gio
déay ban di c6 thé phan phbi assembly.

Khi hoan viéc ky mét assembly, ban chi can truy xuit khoa cong khai ctia cap khoa té€n manh.
Khong c6 nguy co bao mat nao tir viéc phan phdi khoa cong khai, va signing authority phai
phan phdi khoa cong khai dén moi thanh vién ctia nhom phat trién. D¢ trich xuat khoa cong
khai tir file MyKeys.snk va ghi né vao file MyPublicKey.snk, st dung I¢énh sn -p MyKeys.snk
MyPublicKey.snk. Néu ban luu trit cap khoéa tén manh trong mét kho chtra khéa CSP c6 tén la
MyKeys, st dung 1énh sn -pc MyKeys MyPublicKey.snk dé trich xuat khoa cong khai ra 1o
luu trlt n6 vao file MyPublicKey.snk.

Vi du dudi day ap dung cac dic tinh d3 dugc thao luan trong muc 1.9 dé khai bao phién ban,
ban dia, va noi chita khéa cong khai. Pong thoi ap dung dic tinh AssemblyDelaySign (true)
cho assembly dé bao cho trinh bién dich biét ban mudn tri hodn viéc ky assembly.

using System;

using System.Reflection;

[assembly:AssemblyKeyFile ("MyPublicKey.snk") ]
[assembly:AssemblyCulture ("")]
[assembly:AssemblyVersion("1.0.0.0")]
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[assembly:AssemblyDelaySign (true) ]
public class HelloWorld {

public static void Main() {

Console.WriteLine ("Hello, world");

}

Khi ¢b nap mot assembly bi hodn ky, bd thuc thi sé nhan ra assembly nay c6 tén manh va cb
x4c minh assembly (nhu duoc thao luan trong muc 1.10). Nhung vi khong 6 chir ky s6 nén
ban phai v6 hiéu chirc ning xac minh nay bang 1énh sn -Vr HelloWorld.exe.

Khi qué trinh phét trién hoan tat, ban can ky lai assembly dé hoan thanh tén manh cho
assembly. Cong cu Strong Name cho phép thuc hién didu nay ma khong can thay d6i ma
ngudn hodc bién dich lai assembly, tuy nhién, ban phai c6 quyén truy xuét khéa riéng cia cip
khéa tén manh. bé ky lai assembly co tén 1a HelloWorld.exe v6i cap khoa nam trong file
MyKeys.snk, st dung 1énh sn -R HelloWorld.exe MyKeys.snk. Néu cip khoa dugc luu triv
trong mdt kho chtra khéa CSP co6 tén la MyKeys, st dung I¢énh sn -Rc HelloWorld.exe
MyKeys.

Sau khi d3 ky lai assembly, ban phai m& chirc niang xac minh tén manh cho assembly bang d6i
sb -vu cua cong cu Strong Name, vi du sn -Vu HelloWorld.exe. bé kich hoat lai viéc xac
minh tén manh cho tit ca cac assembly d& bi ban v6 hiéu trudc d6, st dung 1énh sn -vx. St
dung 1énh sn -v1 dé xem danh sach cac assembly da bi v6 hiéu chirc ning nay.

= Khi sir dung assembly ky sau, ban nén so sanh cac lan xiy dung khac nhau cia
assembly dé bao dam chiing chi khac nhau ¢ chir ky. Piéu nay chi c6 thé thyc
hién dwogce néu assembly da dwoc ky lai bang ddi sé -r ciia cong cu Strong Name.
Sir dung 1énh sn -D assemblyl assembly2 dé so sanh hai assembly.

Microsoft (R> .MET Framework Strong Mame Utility Uersion 1.1.4322.573
Copyright (C> Microsoft Corporation 1998-2802. All rights reserved.

Key pair written to MyKeys.snk
I ::\CSharp“Chuong@1~81-11>sn —p MyKeys.snk MyPublicKey.=znk

Microsoft (R> _NET Framework Strong Mame Utility VUersion 1.1.4322.573
Copyright <(C> Microsoft Corporation 1998-2882. All rights reserved.

Public key written to MyPublicKey.znk

I :~CSharpChuongB1~81-11>cd bin“Debug
I :»CSharp Chuong@i~81i-11~bin~Debug*sn —Ur HellolWorld.exe

Microsoft (R> _NET Framework Strong Mame Utility VUersion 1.1.4322.573
Copyright <(C> Microsoft Corporation 1998-2882. All rights reserved.

Verification entry added for assembly ’‘HelloWorld.63BDSB1F7587F781°
I :~CSharp Chuongdi~81—-11~bin“Debug>

Hinh 1.3 Tam hoan viéc ky assembly
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WINDDWS' System32' cmd.exe

I :~CSharp Chuong@i~81-11~bin~Debug>sn —R HellolWorld.exe MyKeys.snk

Microsoft (R> _NET Framework Strong Mame Utility VUersion 1.1.4322.573
Copyright <(C> Microsoft Corporation 1998-2882. All rights reserved.

Azsembly 'HellolWorld.exe’ successfully re—signed
I :»CSharp Chuong@i~81-11~bin~Debug*sn —Uu HellolWorld.exe

Microsoft (R> .MET Framework Strong Mame Utility VUersion 1.1.4322.573
Copyright <(C> Microsoft Corporation 1998-2882. All rights reserved.

Verification entry for assembly ‘HellolWorld.63BDSB1F?587F?81° unregistered

I :»CSharp~ChuongB1~81-11%hin“De bug>

Hinh 1.4 Ky lai assembly

12. Ky assembly v0i chlk Ky sO Authenticode

? Ban cin ky mét assembly bang Authenticode dé¢ nguwoi dung biét ban chinh la
ngudi phat hanh (publisher) va assembly khong bi sira d6i sau khi ky.

X St dung cong cu File Signing (signcode.exe) dé ky assembly véi Software
Publisher Certificate (SPC) ciia ban.

Tén manh cung cip mét dinh danh duy nhét ciing nhu chimg minh tinh toan ven ctua mot
assembly, nhung né khong xac minh ai 1a ngudi phat hanh assembly nay. Do d6, .NET
Framework cung cap k¥ thuat Authenticode dé ky assembly. Diéu nay cho phép ngudi ding
biét ban 12 ngudi phat hanh va xac nhén tinh toan ven cta assembly. Chit ky Authenticode con
duoc st dung lam chimg cir (evidence) cho assembly khi cdu hinh chinh sach bao mat truy
xuét ma 1énh (Code Access Security Policy—xem muc 13.9 va 13.10).

Dé ky mot assembly vai chit ky Authenticode, ban cin mot SPC do mot Certificate Authority (
CA) cip. CA duoc trao quyén dé cap SPC (cung véi nhidu kiéu chung chi khac) cho cac ca
nhén hoidc cong ty str dung. Trude khi cAp mot ching chi, CA4 c6 trach nhiém xac nhan nhitng
ngudi yéu cdu va bao dam ho ky két khong st dung sai cac chimg chi do CA4 cép.

Pé c6 dugc mot SPC, ban nén xem Microsoft Root Certificate Program Members tai
[ http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dnsecure/htmi/rootcertprog.asp].
O day, ban c6 thé tim thiy danh sach cic CA, nhiéu CA trong s6 d6 co thé cép cho ban mot
SPC. Véi muc dich thr nghi€ém, ban c6 thé tao mot SPC tht nghiém theo qua trinh s€ dugc
mo ta trong muyc 1.13. Tuy nhién, ban khong thé phan phéi phidn mém dugc ky voi ching chi
thr nghiém nay. Vi mot SPC thtr nghiém khong do mot CA dang tin ciy cip, nén hau hét
nguoi dung s& khong tin tuong assembly dugc ky bang SPC thir nghiém nay.

Khi dd c¢6 mot SPC, sir dung cong cu File Signing d¢ ky assembly cia ban. Cong cu File
Signing st dung khoéa riéng ciia SPC dé tao mot chir ky sé va nhung chit ky nay cing phin
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cong khai ciia SPC vao assembly (bao gdm khéa cong khai). Khi x4c minh mot assembly,
ngudi ding sir dung khoa cong khai dé giai mat hoa ma bam da-dugc-mat-hoa, tinh toan lai
mi bam cua assembly, va so sanh hai ma bam nay dé bao dam chung 1a nhu nhau. Khi hai ma
bam nay tring nhau, ngudi dung c6 thé chic chin ring ban da ky assembly, va né khong bi
thay d6i tir khi ban ky.

Vi du, dé ky mot assembly c6 tén 1a MyAssembly.exe voi mot SPC nam trong file MyCert.spc
va khoéa riéng nam trong file MyPrivateKey.pvk, sit dung lénh:

signcode -spc MyCert.spc -v MyPrivateKey.pvk MyAssembly.exe

Trong vi du nay, cong cu File Signing s& hién thi mot hop thoai nhu hinh 1.5, yéu cau ban
nhap mat khiu (dugc sir dung dé bao vé khoa riéng trong file MyPrivateKey.pvk).

Enter Private Key Password ﬂ

Ky publizher

Pazzward: ........l

ar. I Cancel

Hinh 1.5 Céng cu File Signing yéu cau nhap mat khau khi truy xuét file chira khoa riéng

Ban ciing c6 thé truy xuat khéa va chimg chi trong cac kho chira. Bang 1.2 liét ké cac ddi sb
thuong dung nhat ctia cong cu File Signing. Ban hiy tham khao tai liéu .NET Framework
SDK dé xem tit ca cac dbi sd.

Bang 1.2 Cac dbi sé thwdng dung ctia cong cu File Signing

-k Chi dinh tén cta kho chtra khoa riéng SPC
-s Chi dinh tén cua kho chira SPC

-spc Chi dinh tén file chira SPC

-v Chi dinh tén file chira khoa riéng SPC

DPé ky mot assembly gdm nhiéu file, ban can chi dinh tén file chira assembly manifest. Néu
mudn st dung ca tén manh va Authenticode cho assembly, ban phai tao tén manh cho
assembly trudc (xem cach tao tén manh cho assembly trong myc 1.9).

Pé kiém tra tinh hop 1& ctia mot file dugce ky v6i chit ky Authenticode, st dung cong cu
Certificate Verification (chktrust.exe). Vi du, stt dung lénh chktrust MyAssembly.exe dé kiém
tra file MyAssembly.exe. Néu chua céu hinh cho hé théng dé n6 tin tuong SPC ding dé ky
assembly, ban sé& thdy hop thoai tuong tu nhu hinh 1.6, hién thi thong tin vé& ngudi phat hanh
va cho ban chon la c6 tin tuéng nguoi phat hanh do6 hay khong (ching chi trong hinh 1.6 1a
mot chirng chi thir nghi€ém dugc tao theo qua trinh dugc mo ta trong myc 1.13).
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Néu ban nha‘ip Yes, hodc truéc d6 da chon 1a Iudn tin tuong SPC, cong cu Certificate
Verification xac nhan tinh hgp 1€ cua chit ky va assembly.

Security Warnin TEST CERTIFICATE *** x|

Do you want ta install and run "Mpdzsembly.exe signed
ah an unknown datedtime and distributed by:

Sguare Mouyen
WARMNIMG! The sigher has been validated using a TEST
CERTIFICATE.

FPublizher authenticity verified by Roat Agency

Caution: Square Mguyen asserts that this content is zafe.
'ou ghould only installview this content if you trust
Square Mguyen ta make that assertion.

[~ Always tust content from S quare Moupen

More Info

Hinh 1.6 Cbng cu Certificate Verification

13. Tao va thi€t Ap tin tiGng mOt SPC thlk ngh&m

Ban cén tao mét SPC dé thir nghiém.

3 -=D

Sir dung cdng cu Certificate Creation (makecert.exe) dé tao mot chirng chi X.509
va sir dung cong cu Software Publisher Certificate (cert2spc.exe) dé tao mot SPC
tir chitng chi X.509 nay. Thiét 1ap tin twéng ching chi thir nghiém bing cong cu
Set Registry (setreg.exe).

Dé tao mot SPC thir nghiém cho mot nha phat hanh phdn mém c6 tén 1a Square Nguyen, trudc
hét str dung cong cu Certificate Creation dé tao mot ching chi X.509. Lénh:

makecert -n "CN=Square Nguyen" -sk MyKeys TestCertificate.cer

s€ tao mot file c6 tén 1a TestCertificate.cer chita mot chung chi X.509, va luu trit khoa riéng
trong ung trong mot kho chira khoéa CSP c6 tén 1a MyKeys (dugc tao tu dong néu chua ton
tai). Ban ciing c6 thé ghi khoa riéng vao file bang cach thay -sk bang -sv. Vi duy, dé ghi khoa
riéng vao mot file c6 tén 1a PrivateKeys.pvk, st dung 1énh:

makecert -n "CN=Square Nguyen" -sv PrivateKey.pvk TestCertificate.cer
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Create Private Key Password ll

Key: Subject Key

Pazaward: I..oo.oo.

LConfirm Password: Inunu

Ok I Maone Cancel

Hinh 1.7 Céng cu Certificate Creation nhac nhap mat khau dé& bao vé file chira khéa riéng

Néu ban ghi khoa riéng vao file, cong cu Certificate Creation s& nhac ban nhap mat khau dé
bao v¢ file nay (xem hinh 1.7).

Cong cu Certificate Creation hd trg nhiéu d6i s, bang 1.3 liét ké mot vai ddi sé thuong dung.
Xem thém tai liéu .NET Framework SDK vé cong cu Certificate Creation.

Bang 1.3 Cac dbi sd thwdng dung clia cong cu Certificate Creation

-e Chi dinh ngay chirng chi khong con hi¢u lyc.

-m Chi dinh khoang thoi gian (tinh bang thang) ma chimg chi con hiéu lyc.
Chi dinh mét tén X.500 tuong tng voi ching chi. Pay la tén cia nguoi

-n phét hanh phdn mém ma ngudi ding thay khi ho xem chi tiét ciia SPC tao
ra.

-sk Chi dinh tén CSP giit khoa riéng.

_ss Chi dinh tén kho chung chi (cong cu Certificate Creation s& luu chiig chi
X.509 trong do).

-sv Chi dinh tén file giir khoa riéng.

Khi di tao mot chimg chi X.509 bing cong cu Certificate Creation, cAn chuyén chimg chi nay
thanh mot SPC bang cong cu Software Publisher Certificate Test (cert2spc.exe). Dé chuyén
TestCertificate.cer thanh mot SPC, st dung 1énh:

cert2spc TestCertificate.cer TestCertificate.spc

Cong cu Software Publisher Certificate Test khong c6 d6i sé tity chon nao.

Budce cudi cung dé st dung SPC thir nghiém 1a thiét lap tin twong CA thir nghiém gdc (root
test CA); day la ngudi phat hanh mic dinh cac chtng chi thir nghiém. Budc nay chi can 1énh
setreg 1 true cua cong cu Ser Registry (setreg.exe). Khi két thuc thir nghiém SPC, b thiét
lap tin tuong ddi voi CA thir nghiém bang 1énh setreg 1 false. Bay gio, ban ¢ thé sir dung
SPC thir nghiém dé ky assembly v&i Authenticode nhu qua trinh mé ta & muc 1.12.
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14. Quan & Global Assembly Cactie

? Ban cin thém hoic loai b6 assembly tir Global Assembly Cache (GAC).

‘X Sir dung cong cu Global Assembly Cache (gacutil.exe) tir dong 1énh dé xem ndi
dung ciia GAC, ciing nhu thém hoac loai bé assembly.

Trudce khi dugce cai dat vao GAC, assembly phai c6 tén manh (xem muc 1.9 vé cach tao tén
manh cho assembly). Dé cai dit assembly c6 tén 1a Somedssembly.dll vao GAC, st dung 1énh
gacutil /i SomeAssembly.dll.

Dé loai bo Somedssembly.dll ra khéi GAC, sit dung 1énh gacutil /u SomeAssembly. Chu ¥
khong st dung phan mé rong .dll dé nodi dén assembly mét khi n6 da dugc cai dat vao GAC.
Pé xem cac assembly da duogc cai dat vao GAC, st dung 1énh gacutil /1. Lénh nay s€ liét ké
tat ca cac assembly dd dugc cai dat trong GAC, cling nhu danh sach cac assembly da dugc
bién dich trudc sang dang nhi phan va cai dat trong NGEN cache. Sir dung Iénh gacutil /1
SomeAssembly dé tranh phai tim hét danh sach xem mot assembly da duogc cai dat chua.

= .NET Framework st dung GAC chi khi thwe thi, trinh bién dich C# sé khong tim
trong GAC bit ky tham chiéu ngoai nao ma assembly ciia ban tham chiéu dén.
Trong qua trinh phat trién, trinh bién dich C# phai truy xuit dwgc mdt béan sao
cuc bd caa bat ky assembly chia sé nao dwgc tham chiéu dén. Ban cé6 thé chép
assembly chia sé vao thw muc mi ngudn cia ban, hoic sir dung ddi s6 /1ib cia
trinh bién dich C# dé chi dinh thw muc ma trinh bién dich c6 thé tim thiy cac
assembly cén thiét trong do.

15. Nygdn ngUQi Rhdc dich ngdQc md ngudn la ban

? Ban mudn bio dam assembly .NET ciia ban khéong bi dich nguoc.

’X X4y dung cic giai phap dua-trén-server néu cé thé dé nguoi dung khong truy
xuét assembly dwoe. Néu ban phai phin phdi assembly thi khéng c6 cach nao dé
ngin ngudi dung dich nguwoc chiing. Cach tét nhit cé thé lam 1a sir dung ky
thuit obfuscation va cic thanh phin di dwoc bién dich thanh mi I¢nh nguyén
sinh (native code) dé assembly kho bi dich ngwoc hon.

Vi assembly .NET bao gdm mot tdp cac ma Iénh va siéu dit liéu dugc chuan hoa, doc 1ap nén
tang mo ta cac kiéu nam trong assembly, nén ching tuong d01 dé bi dich ngugc. Piéu nay cho
phép céac trinh dlCh nguoc dé dang tao dugc mi ngudn rat gidng véi ma gbc, day sé 1a van dé
kho giai quyét néu ma ciia ban c6 chira cic thong tin hodc thuat toan can giit bi mat.

Céach duy nhat dé dam bao ngudi ding khong thé dich ngugc assembly 1a khong cho ho lay
dugc assembly. Néu co thé, hién thuc cac giai phap dua-trén-server nhu cic ung dung
Microsoft ASP.NET va dich vu Web XML. V&i mét chinh sach bao mat tot & server, khong ai
c6 thé truy xuat assembly, do d6 khong thé dich nguoc ching.
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Néu viéc xdy dung cac giai phap dua-trén-server 1a khong phu hop, ban c6 hai tiiy chon sau

day:

Str dung mot obfuscator dé khién cho assembly cua ban kho bi dich nguoc (Visual

Studio .NET 2003 c6 chtra phién ban Community cia mot obfuscator, c6 tén la

Dotfuscator). Obfuscator sit dung nhiéu ky thuat khac nhau khién cho assembly kho bi

dich nguoc; nguyén ly cia cac ky thuat nay la:

= Ddi tén cac trudng va cac phuong thirc private nham gay kho khan cho viée doc va
hiéu muc dich ctia ma lénh.

= Chén céc 1énh dong diéu khién khién cho ngudi khac khé c6 thé lan theo logic cua
ung dung.

Chuyén nhitng phan cta tng dung ma ban mudn giit bi mat thanh cac ddi twong COM

hay cic DLL nguyén sinh, sau dé sir dung P/Invoke hoic COM Interop dé goi ching tir

tmg dung dugc-quan-ly cua ban (xem chwong 15 vé cach goi ma 1énh khéng-dugc-

quan-ly).

Khéng c6 cach tiép can nao ngin duoc nhitng nguoi c6 ki niang va quyét tim dich nguoc ma
ngudn cua ban, nhung ching sé lam cho cong viéc nay tré nén kho khan dang ké va ngan
duoc hau hét nhung ké to mo thong thuong.

Nguy co mdt tng dung bi dich nguoc khong chi riéng cho C# hay .NET. Mot ngudi quyét tam
¢6 thé dich nguoc bat ky phan mém nao néu anh ta c6 k§ ning va thoi gian.



58
Chuwong 1: Phat trién trng dung



2
THAQ TAC D LIEU



| 60



61
Chuwong 2: Thao tac div liéu

au hét cac ung dung déu cin thao tac trén mot loai dit liéu nao do. Microsoft NET
Framework cung cip nhiéu ky thuat dé don gian hoa hay ning cao hiéu qua cac
thao tac dir liéu thong dung. Chuong nay s& dé cap cac k¥ thuat sau:

Thao tac chudi mot cach hiéu qua (muc 2.1).
MO ta cac kiéu dir liéu co sé biang céc kiéu ma héa khac nhau (muc 2.2, 2.3, va 2.4).

Str dung biéu thic chinh quy dé xac nhan tinh hop 1& va thao tac chudi (muc 2.5 va
2.6).

Lam viéc vdi ngay va gio (muc 2.7 va 2.8).
Lam viéc véi mang va tap hop (muc 2.9, 2.10, va 2.11).

Tuén tu hoa trang thai d6i tuong va luu n6 vao file (muc 2.12).

1. Thao tdc chudi mdt cich hu qua

? Ban cén thao tac trén ndi dung ciia mdt ddi twong String va tranh chi phi cia
viéc tw dong tao cic ddi twong String méi do tinh khong ddi cia ddi twong
String.

X Sir dung 16 System.Text.StringBuilder dé thuc hién cac thao tic, sau d6 chuyén

két qua thanh string b%mg phwong thirc StringBuilder.ToString.

Céac ddi twong string trong .NET la khong ddi, nghia 1a mot khi da dugc tao thi chung khong
thé bi thay ddi. Vi du, néu ban tao mot string béng cach nbi mot sb ky tu hodc chudi, thi khi
thém mot phﬁn tir m&i vao cudi string hién co, bd thuc thi s& tao ra mot string méi chira két
qua (chir khong phai string cii bi thay doi). Do d6 s& nay sinh chi phi dang ké néu tng dung
cua ban thuong xuyén thao tac trén String.

Lép stringBuilder khic phuc van dé nay bang cach cung cip mot bd dém ky tu, va cho phép
thao tac trén ndi dung ciia né ma bo thuc thi khong phai tao ddi tuong méi dé chira két qua
sau mdi lan thay ddi. Ban c6 thé tao mot ddi tuong stringBuilder rong hodc duge khdi tao 1a
ndi dung cua mét String hién c6. Sau do, thao tac trén ndi dung cla StringBuilder nay b.'?lng
cac phuong thuc nap chéng (cho phép ban chén, thém dang chudi ctia cac kiéu dir liéu khac
nhau). Cubi cung, goi StringBuilder.ToString dé chuyén ndi dung hién tai cuia
StringBuilder thanh mdt String.

Khi ban thém dir liéu méi vao chudi, cé hai thudc tinh quan trong anh huéng dén hoat dong
cla StringBuilder la Capacity va Length. Capacity mod ta kich thuéc cia bd dém
StringBuilder, cOn Length md ta kich thudc ctia chudi ky tu trong bo dém. Néu viéc thém dir
liéu m&i vao StringBuilder lam kich thudc chudi (Length) vugt qua kich thudc bo dém
(capacity) thi stringBuilder s& cap phat bd dém méi dé chira chudi. Néu thiéu can than, viéc
cAp phat bo dém nay c6 thé phu dinh loi ich cia viéc st dung StringBuilder. Do dé, néu biét
chinh x4c kich thuéc cua chudi, hodc biét kich thuée toi da cta chudi, ban c6 thé tranh viéc
cAp phat bo dém qua mirc can thiét bang cach thiét 1ap thudc tinh capacity hodc chi dinh kich
thudc bd dém lc tao stringBuilder. Khi thiét 1ap cac thude tinh capacity va Length, can cha
¥ cac diém sau:
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+ Néu ban thiét lap gia tri Capacity nhd hon gia tri Length, thudc tinh capacity s€ ném
ngoajlé System.ArgumentOutOfRangeException.

+  Néu ban thiét 1ap gia tri Length nho hon kich thuéc cua chudi hién c6 trong bo dém,
chudi s& bi cét b6t phan 16n hon.

+  Néu ban thiét 1ap gia tri Length 16n hon kich thudc cua chudi, bo dém s& duoc "lap"
thém céc khoang tring cho bang vdi Length. Viéc thiét 14p gi tri Length 16n hon gié tri
Capacity s€ tu dong diéu chinh Capacity cho béng vO1 Length.

Phuong thirc Reversestring dudi ddy minh hoa cach sir dung 16p stringBuilder dé dao mot
chudi. Néu khong sir dung 16p stringBuilder dé thuc hién thao tac nay thi s& ton chi phi ddng
ké, ddc biét khi chudi ngudn dai. Viéc khoi tao stringBuilder véi kich thudc bang chudi
ngudn bao dam khong can phai cAp phat lai bd dém trong qua trinh dao chudi.

public static string ReverseString(string str) {

// Kiém tra céc trudng hop khéng cidn dao chudi.
if (str == null || str.Length == 1) {

return str;

// Tao mét StringBuilder véi stc chtta cdn thiét.
System.Text.StringBuilder revStr =

new System.Text.StringBuilder (str.Length);

// Duyét ngugc chudi ngudn tung ky tu mot
// va thém tung ky tu doc dugc vao StringBuilder.
for (int count = str.Length-1; count > -1; count--) {

revStr.Append (str[count]);

// Tra vé chudi da dugc dao.

return revStr.ToString();

—

2. Ma hida chudi 68ng cdc Ky ma hida Ry af
?

Ban cén trao ddi dir li¢u dang ky tw véi cac hé¢ théng sir dung kiéu mi hoéa khac
v6i UTF-16 (kiéu ma héa nay dwge sir dung boi CRL).
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& Sir dung 16p System.Text.Encoding va cac I6p con ciia né dé chuyén déi ky tw
giira cac kiéu ma hoa khac nhau.

Unicode khong phai 1a kiéu ma hoa duy nhét, cling nhu UTF-16 khong phai cach duy nhét
biéu dién ky tu Unicode. Khi tmg dung can trao doi dit liéu ky tu v&i cac hé théng bén ngoai
(ddc biét 1a cac hé thdng cii), dit liéu can phai duoc chuyén d6i gitta UTF-16 va kiéu ma hoa
ma hé théng d6 hd tro.

Lép triru twong Encoding, va cac 16p con ciia n cung cip cac chic niang dé chuyén ky tu qua
lai gitta nhiéu kiéu ma héa khac nhau. M&i thé hién cta 16p con hd tro viéc chuyén doi giira
UTF-16 va mot kiéu ma hoa khac. Phuong thirc tinh Encoding.GetEncoding nhan vao tén hoac
s6 higu trang ma (code page number) cia mot kiéu ma hoa va tra vé thé hién cia 16p ma hoa
tuong Ung.

Bang 2.1 liét ké mot vai kiéu ma ky tu va s6 hiéu trang ma ma ban phai truyén cho phu'orng
thirc GetEncoding dé tao ra thé hién cuia 16p ma héa twong mg. Bang nay ciing cung cap céc
thudc tinh tinh ctia 16p Encoding dai dién cho phuong thiic GetEncoding tuong tng.

Bang 2.1 Cac I&p ma hoa ky tw

Kiéu ma héa Lép Str dung
ASCII ASCTIEncoding GetEnco?1ng(20127)
hay thugc tinh asc1z
Mic dinh (kiéu ma héa . GetEncoding (0)
. . . o Encoding N,
hién hanh trén hé thong) hay thudc tinh Default
UTF-7 UTF7Encoding GetEnco%ln?(65000)
hay thudc tinh UTF?7
UTF-8 UTF8Encoding GetEncoflnq(65001)
hay thudc tinh uTF8
. . GetEncoding (1201
UTF-16 (Big Endian) UnicodeEncoding gl )

hay thugc tinh BigEndianUnicode

GetEncoding (1200)
hay thudc tinh Unicode

Windows OS Encoding GetEncoding (1252)

UTF-16 (Little Endian) UnicodeEncoding

Sau khi di 14y dugc ddi tugng 16p Encoding hd trg kiéu ma hoa thich hop, str dung phuong
thirc GetBytes dé chuyén chudi ngudn (dugc ma hoa theo UTF-16) thanh mang kiéu byte chira
cac ky tu duoc ma hoa theo kiéu can chuyén, va sir dung Getstring dé chuyén mang byte
thanh chudi dich. Vi du duéi day trinh bay cach str dung mot vai 16p ma hoa:

using System;

using System.IO;

using System.Text;

public class CharacterEncodingExample {
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public static void Main() {

// Tao file gift cac két qua.

using (StreamWriter output = new StreamWriter ("output.txt")) {

// Tao va ghi ra file mét chudi ch@a ky hiéu cua sbé PI.
string srcString = "Area = \u03A0r"2";

output.WriteLine ("Source Text : " + srcString);

// Ghi céac byte dugc mad hdéa theo UTF-16

// cua chudi ngudn ra file.

byte[] utfléString = Encoding.Unicode.GetBytes (srcString);
output.WriteLine ("UTF-16 Bytes: {0}",

BitConverter.ToString (utf1l6String));

// Chuyén chudi ngudn dugc mi héa theo UTF-16
// thanh UTF-8 va ASCII
byte[] utf8String = Encoding.UTF8.GetBytes (srcString);

byte[] asciiString = Encoding.ASCII.GetBytes (srcString);

// Ghi mang céc byte dugc md hdéa theo UTF-8 va ASCII ra file.
output.WriteLine ("UTF-8 Bytes: {0}",

BitConverter.ToString (utf8String)) ;
output.WriteLine ("ASCII Bytes: {0}",

BitConverter.ToString(asciiString));

// Chuyén céac byte dugc m& héa theo UTF-8 va ASCII

// thanh chudi dugc m& héa theo UTF-16 va ghi ra file.

output.WriteLine ("UTF-8 Text : {0}",
Encoding.UTF8.GetString (utf8String)) ;

output.WriteLine ("ASCII Text : {O0}",

Encoding.ASCII.GetString(asciiString));

// Ghi d&t liéu xubng file va déng file.

output.Flush();
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output.Close () ;

}

Chay CharacterEncodingExample s€ tao ra file output.txt. Mé file nay trong mot trinh soan

thao c6 hd trg Unicode, ban s& thdy két qua nhu sau:

Source Text : Area = IIr"2

UTF-16 Bytes: 41-00-72-00-65-00-61-00-20-00-3D-00-20-00-A0-03-72-00-5E-00-32-00

UTF-8 Bytes: 41-72-65-61-20-3D-20-CE-A0-72-5E-32

ASCII Bytes: 41-72-65-61-20-3D-20-3F-72-5E-32

UTF-8 Text : Area = I[r"2

ASCII Text : Area = ?r"2

Chuy réng, néu sir dung UTF-16 thi mdi ky tu dugc ma hoa bai 2 byte, nhung vi hau hét cac

ky tu déu la ky tu chuan nén byte cao 1a 0 (néu sir dung llttle endian thi byte thap viét trudc).

Do d6, hau hét cac ky tu déu duoc méi hoa boi nhing sb glong nhau trong ba kiéu ma hoa

ngoai trir ky hiéu P7 duoc ma héa khac (dwoc in dam trong két qua & trén). D& ma hoéa PI can

2 byte, doi hoi nay duoc UTF-8 hd trg nén thé hién duoc 71, trong khi d6 ASCII chi st dung

mot byte nén thay PI bang ma 3F, day 1a ma cua diu hoi (?).

= Néu chuyén cac ky tu Unicode sang ASCII hoic mdt kiéu ma héa khac thi cé thé
mit dir liéu. Bat ky ky tw Unicode nao c6 ma ky tw khong biéu dién dwoc trong
kiéu mi hoa dich s& bi bé qua khi chuyén doi.

L&p Encoding ciing cung cap phuong thirc tinh covert dé don gian hoa viéc chuyén mot mang

byte tir kiéu ma hoa nay sang kiéu ma hoa khac khong phai qua trung gian UTF-16. Vi du,

dong ma sau chuyén tryc tiép cac byte trong mang asciistring tir ASCII sang UTF-8:

byte[] utf8String = Encoding.Convert (Encoding.ASCII, Encoding.UTF8,

asciiString);

3. Chuyén cdc Ri€u gid tni o0 6an thank md@ng R€u byte

=D

Ban cin chuyén cac kiéu gia tri co ban thanh ming kiéu byte.

'X Lép System.BitConverter cung cip cic phwong thirc tinh rit tién loi cho viéc
chuyén ddi qua lai giita cAc mang kiéu byte va hau hét cac kiéu gia tri co ban—
trir kiéu decimal. Pé chuyén mét gia tri kiéu decimal sang méing kiéu byte, ban
cin sir dung ddi twong System.I0.BinaryWriter dé ghi gia tri d6 vao mdt thé hién
System.IO.MemoryStream, sau dé goi phwong thirc Memorystream.ToArray. Pé cé
mjt gia tri decimal tir mdt mang kiéu byte, ban cin tao mot ddi twong
MemoryStream tir mang kiéu byte, sau d6 sir dung thé hién System.I0.BinaryReader
aé doc gia tri nay tir MemoryStream.
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Phuong thic tinh GetBytes ciia 10p BitConverter cung cdp nhiéu phién ban nap chdng cho
phép chuyén hau hét cac kiéu gia tri co ban sang mang kiéu byte. Cac kiéu dugc hd tro la
bool,char,double,short,int,long,float,ushort,uint,Vé.ulong.l;Gp BitConverter cling
cung cap cac phuong thirc tinh cho phép chuyén cac mang kiéu byte thanh céac kiéu gia tri
chuin nhu ToBoolean, ToUInt32, ToDouble,... Vi du sau minh hoa cach chuyén cac gia tri bool
va int thanh mang kiéu byte, va nguogc lai. Di sb thir hai trong ToBoolean va TouInt32 cho
biét vi tri (tinh tir 0) trong mang byte ma BitConverter s& liy cac byte ké tir 46 dé tao gia tri
du liéu.

byte[] b = null;

// Chuyén mét gid tri bool thanh mang kidu byte va hién thi.
b = BitConverter.GetBytes (true);

Console.WriteLine (BitConverter.ToString (b)) ;

// Chuyén mét mang kidu byte thanh gid tri bool va hién thi.

Console.WriteLine (BitConverter.ToBoolean (b,0));

// Chuyén mét gid tri int thanh mang kiéu byte va hién thi.
b = BitConverter.GetBytes (3678);

Console.WriteLine (BitConverter.ToString (b)) ;

// Chuyén mét mang kidu byte thanh gid tri int va hién thi.

Console.WritelLine (BitConverter.ToInt32 (b,0));

Péi vai kiéu decimal, 1ép BitConverter khong hd trg, nén ban phai st dung thém
MemoryStream Va BinaryWriter.

// Tao mang kidu byte tu gid tri decimal.

public static byte[] DecimalToByteArray (decimal src) {

// Tao mdt MemoryStream lam bd dém chta dir 1iéu nhi phén.

using (MemoryStream stream = new MemoryStream()) {

// Tao moét BinaryWriter dé ghi dir liéu nhi phadn vao stream.

using (BinaryWriter writer = new BinaryWriter (stream)) {

// Ghi gid tri decimal vao BinaryWriter/MemoryStream.

writer.Write (src);



}
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// Tra vé& mang kiéu byte.

return stream.ToArray();

Dé chuyén mot mang kiéu byte thanh mot gia tri decimal, st dung BinaryReader dé doc tir

MemoryStream.

// Tao gid tri decimal tu mang kidu byte.

public static decimal ByteArrayToDecimal (byte[] src) {

// Tao mdt MemoryStream chtta mang.

using (MemoryStream stream = new MemoryStream(src)) {

// Tao moét BinaryReader dé doc tu stream.

using (BinaryReader reader = new BinaryReader (stream)) {

// Poc va tra vé gid tri decimal tu
// BinaryReader/MemoryStream.

return reader.ReadDecimal() ;

L6p BitConverter ciing cung cAp phwong thirc Tostring dé tao mdt string chira
gia tri mang. Goi ToString va truyén ddi s6 13 mét mang byte s& tra vé mot
String chira gia tri thip luc phéan cta cac byte trong mang, cic gia tri nay cach
nhau béi ddu gach nédi, vi du “34-47-2C”. Tuy nhién, khéng c6 phwong thirc nao
tao mdt mang kiéu byte tir mot chudi theo dinh dang nay.

-=D

M@ héa &X (B u nhl phdn thank vin 6an

Ban cin chuyén dir liéu nhi phan sang mdt dang sao cho c6é thé dwoc luu triv
trong mét file vin ban ASCII (ching han file XML), hoic duwgc géi di trong e-
mail.

S& dung cic phuwong thirc tinh ToBase64String va FromBase64String cua lop
System.Converter dé chuyén ddi qua lai giira dir liéu nhi phan va chudi dwgc ma
hoéa theo Base64.
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Base64 1a mot kiéu ma hoa cho phép ban mé ta dir liéu nhi phan nhu mot day cac ky tw ASCII
dé no co thé duge chén vao mot file van ban hodc mot e-mail, ma & do6 dit liéu nhi phan khong
duoc cho phép. Base64 1am viéc trén nguyén tic sir dung 4 byte dé chira 3 byte dir liéu ngudn
va dam bao mdi byte chi sir dung 7 bit thap dé chira dit liéu. Diéu nay c6 nghia la mbi byte dir
liéu dugc ma hoa theo Base64 c6 dang giéng nhu mét ky ty ASCII, nén co thé duge luu trit
hodc truyén di bt ct noi dau cho phép ky tu ASCII.

L6p convert cung cdp hai phuong thitc ToBase64String VA FromBase64String dé ma hoa va
giai md Base64. Tuy nhién, trudc khi md hoa Base64, ban phai chuyén dir liéu thanh mang
kiéu byte; va sau khi giai ma, ban phai chuyén mang kiéu byte tré vé& kiéu dit liéu thich hop
(xem lai myc 2.2 va 2.3).

Vi du sau minh hoa cach st dung 16p convert dé ma hoéa va giai md Base64 véi chudi
Unicode, gia tri int, gia tri decimal. béi vai gia tri decimal, ban phai sir dung lai cac phuong
thirc ByteArrayToDecimal va DecimalToByteArray trong muc 2.3.

// Ma héa Base64 véi chudi Unicode.

public static string StringToBase64 (string src) {

// Chuyén chudi thanh mang kiéu byte.

byte[] b = Encoding.Unicode.GetBytes(src);
// Tra vé& chudi dugc ma hbéa theo Baseb4.
return Convert.ToBase64String(b);
// Giai ma& moét chudi Unicode dugc mid hoéa theo Baseb4.

public static string Base64ToString (string src) {

// Giai ma& vao mang kiéu byte.

byte[] b = Convert.FromBase64String(src);
// Tra vé chudi Unicode.
return Encoding.Unicode.GetString(b);

// M& hbéa Base6d vdi giad tri decimal.

public static string DecimalToBase64 (decimal src) {

// Chuyén gid tri decimal thanh mang kiédu byte.



byte[] b = DecimalToByteArray(src);

// Tra vé gia tri decimal duoc mi hdéa theo Base6b4.

return Convert.ToBase64String(b);

// Giai mad mdét giad tri decimal dugc md hda theo Baseb4d.

public static decimal Base64ToDecimal (string src) {

// Giai m3 vao mang kiéu byte.

byte[] b = Convert.FromBase64String(src);

// Tra vé gia tri decimal.

return ByteArrayToDecimal (b);

// Ma hda Basebd voi gid tri int.

public static string IntToBase64 (int src) {

// Chuyén gid tri int thanh mang kidu byte.

byte[] b = BitConverter.GetBytes(src);

// Tra vé giad tri int dugc m& héa theo Base64.

return Convert.ToBase64String(b);

// Giai mad mét gid tri int dugc md@ hda theo Baseb4d.

public static int Base64ToInt (string src) {

// Giai mi vao mang kiéu byte.

byte[] b = Convert.FromBase64String(src);

// Tra vé& gia tri int.

return BitConverter.ToInt32 (b,0);
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5. SU dUng 6&u thlic chink quy d& Ri€m tra & (Bu nhlp

? Ban cin kiém tra dir liéu nhap vao c6 diung véi cAu tric va ndi dung dwoc quy
dinh truéc hay khong. Vi du, ban mudn bio dam ngwoi dung nhip dia chi IP, sé
dién thoai, hay dia chi e-mail hop I¢.

‘X Sir dung biéu thirc chinh quy dé bio dam dir li¢u nhap ding cu tric va chi chira

cac ky tw dwoc quy dinh trude ddi voi tirng dang thong tin.

Khi ung dung nhan dit liéu tr ngudi dung hodc doc dir li€u tir file, ban nén gid dinh dir licu
nay 1a chua chinh xac va can duoc kiém tra lai. Mot nhu cau kiém tra kha pho bién 13 xac dinh
cac sb dién thoai, sd thé tin dung, dia chi e-mail c6 ding dang hay khong. Viéc kiém tra ciu
triic va ndi dung cua dit liéu khong dam bao dit liéu 1a chinh xac nhung gitip loai bé nhiéu dir
liéu sai va don gian hoa viéc kiém tra sau nay. Biéu thirc chinh quy (regular expression) cung
cAp mot co ché rat tot dé kiém tra mot chudi c6 dung véi cdu tric quy dinh trude hay khong,
do d6 ban c6 thé loi dung tinh ning nay cho muc dich kiém tra dit liéu nhap.

Trudc tién, ban phai xac dinh ¢ phap cuia biéu thirc chinh quy cho phu hop véi ciu triic va
ndi dung cua dir liéu can kiém tra, day 1a phan kho nhét khi sir dung biéu thirc chinh quy. Biéu
thic chinh quy dwgc xdy dung trén hai yéu tb: truc kién (literal) va siéu ky tu
(metacharacter). Truc kién mo ta cac ky tu c6 thé xut hién trong mau ma ban mudn so trung;
siéu ky tu hd trg viéc so trung cac ky tu dai dién (wildcard), tam tri, nhom, 1ap, diéu kién, va
cc co ché didu khién khac. O day khong thao luan day du vé cu phap biéu thic chinh quy
(tham khao tai liéu .NET SDK dé hiéu thém vé biéu thirc chinh quy), nhung bang 2.2 s& mo ta
cac siéu ky tu thuong dung.

Bang 2.2 Cac siéu ky ty thwong dung

Siéu ky tw Mo ta

Moi ky tur trir ky tu xudng dong (\n).

\d Ky tu chir s6 thap phan (digit).

\D Ky tu khong phai chit s6 (non-digit).

\s Ky tu whitespace (nhu khoang tring, tab...).

\S Ky tu non-whitespace.

\w Ky tu word (gdm mau tuy, chit s6, va dau gach dudi).
\W Ky tu non-word.

~

Bit dau mot chudi hodc dong.

\A Bét ddu mét chudi.
$ Két thiic mot chudi hodc dong.

\z Két thiic mot chudi.
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Ngan cach cac bicu thirc c6 thé so trung, vi du A2 |ABA|ABB s€ so trung véi
AAA, ABRA, hoadc 2BB (cac bi€u thirc dugc so trung tir trai sang).

So trung véi mdt trong cac ky tu trong nhom, vi du [abc] s€ so trung vdi A,

[abc] -
b, hodc c.

[~abe] So tring véi bat ctr ky tu nao khong thudc cac ky tu trong nhom, vi du
(~abc] s€ khong so trung vdi 2, b, or ¢ nhung so trung véi B, F,...

(aoz] So tring voi bit ky ky tu nao thude khoang nay, vi du [2-c] s& so trung vé6i
A, B, hodc c.

0) Xac dinh mot biéu thire con sao cho né duoc xem nhu mot yéu td don 1é
doi voi cac yeu to dugc trinh bay trong bang nay.

5 Xac dinh ¢6 mét hodc khong c6 ky tu hoac biéu thirc con dung trudce nod, vi

) du a2B so trung voi B, 2B, nhung khong so trung vdi ARB.

. Xac dinh khong c6 hoac co nhiéu ky tu hoac biéu thuc con dung trudce no,
vi du 2*B so trung v&i B, AB, AAB, ARRB,...

. Xac dinh c6 mot hodc ¢é nhidu ky tu hodc biéu thirc con ding trude no, vi
du a+B so trung voi AB, AAB, ARAB,... nhung khong so trung voi B.

(n] Xac dinh c6 dung n ky tu hoac biéu thirc con dung trude nd, vi du a{2} chi
so trung véi Aa.

n Xac dinh ¢6 it nhét n ky tu hoac biéu thuc con ding trudc no, vi du A(2, }

' so trung v&i AA, ARA, AAAA,... nhung khong so trung véi A.
n m Xac dinh ¢6 tir n dén n ky tu ding trude nd, vi du 2{2, 4} so trung voi A,

22, va AAAA nhung khong so trung véi A hodc AAARA.

Khi dir liéu can kiém tra cang phirc tap thi ca phap cua biéu thirc chinh quy cung cang phuc
tap. Vi du, d& dang kiém tra dit liéu nhap chi chua s6 hay co chiéu dai t6i thiéu, nhu'ng kiém
tra mot URL kha phirc tap. Bang 2.3 1iét ké mot sd biéu thirc chinh quy ding dé kiém tra cac
kiéu dit liéu thong dung.

Bang 2.3 M6t sé biéu thirc chinh quy théng dung

Biéu thirc chinh quy

Chi chura céc chir s6 thap phan; vi du

Sé Ny A\d+$
5, hodc 5683874674.
PIN Chua 4 c’hu sO thép phan, (4
vi du 1234.
. Chtra tir 6 dén 8 ky tu; vi du ghtdes
Mat khau don gian T -9 “\w{6,8}$

hoac b8c7hogh.

S6 thé tin dung

Chira dir liéu phi hop véi ciu tric

cuia hau hét cac loai sé thé tin dung,  ~\d{4}-2\d{4}-2\d(4}- ?

vidu 4921835221552042 hodc 4921- \d{4}$
8352-2155-2042.
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[\w-]+ nghia la chira mot
Dia chi e-mail hodc nhiéu ky tu word AT \w=]+€ ([\w= ]
’ hodc déu gach ngang, vi du A\ )+ [\w-1+48

some-body@adatum. com

HTTP hoic HTTPS Dir liéu la mot AURL du‘a-trefl-HTTP ~https?:// ([\w- ] ]
URL hay dya-trén-HTTPS, vi du +\-)+[\wo—]+(/[\w— ./
http://www.microsoft.com %=]1*)2%

Mot khi da biét ca phap cua biu thitc chinh quy, ban tao mdt doi tuong
System.Text.RegularExpression.Regex bEng cach tmyén cho phuong thtrc khéi dung ctia no
chudi chira biéu thirc chinh quy. Sau d6, goi phuong thirc TsMatch ciia dbi tugng Regex va
truyén chudi can kiém tra, phuong thirc nay tra vé mot gia tri luan 1y cho biét chudi c6 hop 18
khong. Ct phép cia biéu thire chinh quy sé& chi dinh Regex so trung toan bo chudi hay chi so
tring mot phan caa chudi (xem *~, \2, $, va \z trong bang 2.2)

Phuong thirc validateInput dudi ddy minh hoa cach kiém tra chudi nhap bang biéu thirc
chinh quy:

public static bool ValidateInput (string regex, string input) {

// Tao dbi tuong Regex dua trén biéu thtc chinh quy.

Regex r = new Regex(regex);

// Kiém tra dit 1liéu nhdp cé trung véi bidu thttc chinh quy hay khéng.

return r.IsMatch (input);
}
Ban c6 thé sir dung ddi tuong rRegex dé kiém tra nhiéu chudi, nhung khong thé thay doi biéu
thirc chinh quy dugc gén cho no; ban phai tao mot ddi tuong Regex mai tuong tng véi mot
cau trac moi. Phuong thurc validateInput & trén tao ra mot doi tugng Regex maéi mdi 1an dugc
g0i, thay vao d6 ban c6 thé sir dung phwong thirc tinh nap chdng IsMatch.

public static bool ValidateInput (string regex, string input) {

// Kiém tra d&t liéu nhdp cé trung véi bidu thtc chinh quy hay khéng.

return Regex.IsMatch (input, regex);

—

6. SU dung 6 u thic chink quy dd dUQc bién dich
?

Ban cin giam thiéu cac tic dong 1én hi¢u ning cia ing dung khi cac biéu thirc
chinh quy phirc tap dugc sir dung thuwong xuyén.
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x Khi khéi tao doi twong System.Text.RegularExpressions.Regex, hdy truyén thém
tiy chon compiled thudc kiéu ligt ké System.Text.RegularExpressions.
RegexOptions dé bién dich biéu thirc chinh quy thanh Microsoft Intermediate
Language (MSIL).

Theo mic dinh, khi ban tao d6i twong Regex, mau biéu thtrc chinh quy do ban x4c dinh trong
phuong thtrc khéi dung duoc bién dich thanh mot dang trung gian (khong phai MSIL). Moi
1an ban st dung di twong Regex, bd thuc thi phién dich dang trung gian nay va ap dung n6 dé
kiém tra chudi. Vi cac biéu thire chinh quy phtrc tap duge st dung thudng xuyén, viéc phién
dich 13p lap di lai c6 thé gay tac dong x4u 1én hiéu ning cua tmg dung.
Khi tiy chon RegexOptions.Compiled dugc chi dinh, bd thuc thi s€ bién dich biéu thtrc chinh
quy thanh MSIL. MSIL nay dugc goi la ma just-in-time (JI7), dugc bién dich thanh ma may
nguyén sinh trong lan thyc thi dau tién, giéng nhu ma assembly thong thuong. Biéu thirc
chinh quy duoc bién dich ciing duge stir dung gidng nhu ddi tugng Regex, viée bién dich chi
gitp thyc thi nhanh hon.
Tuy nhién, viéc bién dich biéu thirc chinh quy ciing c6 vai nhugc diém. Trude tién, trinh bién
dich JIT phai 1am viéc nhiéu hon, din dén cham qua trinh bién dich, dic biét khi tao biéu thirc
chinh quy dugc bién dich khi tng dung khoi dong. Thir hai, biéu thirc chinh quy dugc bién
dich van ton tai trong bd nhé khi khong con dugce sir dung nira, né6 khong bi bd thu gom rac
(Garbage Collector) x6a di nhu cac biéu thirc chinh quy thong thudng. Ving nhé bi chiém chi
duoc giai phong khi chuwong trinh két thiic, hodc khi ban giai phong mién tmg dung.
Dong ma sau minh hoa cach tao mot ddi tuong Regex dugc bién dich thanh MSIL:
Regex reg = new Regex (@"[\w-]+@ ([\w=]1+\.)+[\w=]+",

RegexOptions.Compiled) ;

Ngoai ra, phuong thirc tinh Regex.CompileToAssembly cho phép ban tao mét biéu thirc chinh
quy dugc bién dich va ghi n6 vao mot assembly khac. Nghia 1a ban c6 thé tao mot assembly
chtra céc bicu thuc chinh quy dé sir dung cho nhi€u tng dung sau nay. B¢ bién dich mdt biéu
thtre chinh quy va luu né vao mot assembly, thuc hién cac budc sau:

1. Tao mdt mang System.Text.RegularExpressions.RegexCompilationInfo du 1on dé
chira cac ddi tugng RegexCompilationInfo, mdi d6i tuong tmg véi mot bicu thire chinh
quy can duoc bién dich.

2. Tao mot dbi tuong RegexCompilationInfo cho mdi biéu thic chinh quy va truyén déi sd
cho phuong thirc khoi dung dé xac dinh cac thudc tinh ctia biéu thic chinh quy nay.
Cac thudc tinh théng dung la:

¢ IsPublicl gia tri bool xac dinh 16p biéu thire chinh quy duogc tao ra cod tAm vuc
1a cong khai hay khong.

. Namell mdt string x&c dinh tén cua 16p.

¢ Namespacell] mot String xac dinh khong gian tén cua 16p.

+  pattern] mdt String xac dinh miu ma biéu thirc chinh quy sé so tring (xem chi
tiét & muc 2.5).

¢ Optionsl] mdt gia tri thudc kiéu liét ké system.Text.RegularExpressions.
RegexOptions xac dinh cac tuy chon cho biéu thirc chinh quy.
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3. Tao mot d0i tugng System.Reflection.AssemblyName d€ xac dinh tén ctia assembly ma
phuong thirc Regex.CompileToAssembly S€ tao ra

4. Goi phuong thuc Regex.CompileToAssembly, truyén cdc doéi sO 1a mang
RegexCompilationInfo va doi trong AssemblyName.

Qua trinh trén tao ra mot assembly chira cac khai bao 16p cho ting biéu thire chinh quy dugc
bién dich, mdi 16p din xuat tir Regex. P& str dung mot biéu thirc chinh quy da duoc bién dich
trong assembly, ban can tao ddi tuong biéu thirc chinh quy nay va goi cac phuong thic ciia nd
giéng nhu khi tao nd v&i phuong thitc khoi dung Regex binh thudng. Ban nhé thém tham
chiéu t6i assembly khi sir dung cac 16p biéu thirc chinh quy nam trong né.

Poan ma sau minh hoa cach tao mdt assembly c6 tén 1a MyRegex.dll, chira hai biéu thirc chinh
quy co tén la PinRegex Va CreditCardRegex:

using System.Text.RegularExpressions;

using System.Reflection;
public class CompiledRegexExample {
public static void Main() {

// Tao mang chtta cic dbéi tuogng RegexCompilationInfo.

RegexCompilationInfo[] regexInfo = new RegexCompilationInfo[2];

// Tao dbi tugng RegexCompilationInfo cho PinRegex.
regexInfo[0] = new RegexCompilationInfo (@"~\d{4}$",

RegexOptions.Compiled, "PinRegex", true);

// Tao dbi tugng RegexCompilationInfo cho CreditCardRegex.

regexInfo[l] = new RegexCompilationInfo(
@"A\d{4}-2\d{4}-2\d{4}-2\d{4}s$",

RegexOptions.Compiled, "CreditCardRegex", true);
// Tao &bi tugng AssemblyName dé dinh nghia assembly.
AssemblyName assembly = new AssemblyName () ;

assembly.Name = "MyRegEx";

// Tao cac biéu thtc chinh quy dugc bién dich.

Regex.CompileToAssembly (regexInfo, assembly);
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—

7. Ta0 ngay va gid tf chudi
?

Ban cin tao mdt thé hién System.DateTime md ta gid, ngay dwoc chi dinh trong
mét chudi.

x Stt dung phuwong thirc Parse hodc ParseExact ciia 16'p DateTime.

C6 nhiéu cach mé ta ngay, gio; vi du Ist June 2004, 1/6/2004, 6/1/2004, 1-Jun-2004 cung chi
mot ngay; 16:43 va 4:43 PM cing chi mot gid. Lép pateTime cung cip phuong thirc tinh
parse rat linh hoat, cho phép tao thé hién DateTime tir nhiéu cdch mé ta khac nhau trong
chudi.

Phuong thiic parse rat manh trong viéc tao déi tuong DateTime tir mot chudi cho trude. N6 cod
thé xtr 1}'/ mot chudi chi chira mot phan thong tin hay chira thong tin sai, va thay thé cac gia tri
thiéu bang cac gia tr1 mac dinh. Ngay mac dinh la ngay hién tai, giod mac dinh 1a 72:00:00
AM. Néu sau moi cb ging, parse khong thé tao ddi tuong DateTime, nd s& ném ngoai 1é
System.FormatException. Vi du sau minh hoa tinh linh hoat ctia parse:

// 01/09/2004 12:00:00 AM

DateTime dtl = DateTime.Parse("Sep 2004");

// 05/09/2004 02:15:33 PM

DateTime dt2 = DateTime.Parse("Sun 5 September 2004 14:15:33");

// 05/09/2004 12:00:00 AM

DateTime dt3 = DateTime.Parse("5,9,04");

// 05/09/2004 02:15:33 PM

DateTime dt4 = DateTime.Parse("5/9/2004 14:15:33");

// 07/10/2004 02:15:00 PM (gid s ngay hién tai la 07/10/2004)

DateTime dt5 = DateTime.Parse("2:15 PM");

Phuong thirc Parse linh hoat va c6 thé ty stra 15i. Tuy nhién, mirc do linh hoat nay khong can
thiét trong truong hop ban mudn bao dam cac chudi phai theo mét dinh dang nhét dinh. Khi
d6, sir dung phuong thitrc ParseExact thay cho Parse. Dang don gian nhat ciia ParseExact
nhan ba ddi sé: chudi chira ngay gio, chudi dinh dang xac dinh ciu tric ma chudi chira ngay
gid phai tuén theo, va mot tham chiéu IFormatProvider cung cap thong tin dic thu vé ban dia.
Néu IFormatProvider 1a null, thong tin vé ban dia cua tiéu trinh (thread) hién hanh s& duoc
str dung.

Néu ngay gio trong chudi dang xét khong ding véi dinh dang quy dinh, ParseExact s& ném
ngoai 1é system.FormatException. Chudi dinh dang dugc str dung twong tu nhu khi ban chi
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dinh chudi dai dién cho mot d6i tugng pateTime. Picu niy cé nghia la ban c6 thé sir dung ca
dinh dang chuan lan  dinh dang tuy bién. Tham khdo phan tai liéu cho Iép
System.Globalization.DateTimeFormatInfo trong tai li€u .NET Framework SDK d¢ c6 thong
tin day du vé tat ca cac kiéu dinh dang.

// Chi phén tich céc chudi chtta LongTimePattern.

DateTime dt6 = DateTime.ParseExact ("2:13:30 PM",

"h:mm:ss tt", null);

// Chi phan tich cédc chudi chttia RFC1123Pattern.
DateTime dt7 = DateTime.ParseExact (
"Sun, 05 Sep 2004 14:13:30 GMT",

"ddd, dd MMM yyyy HH':'mm':'ss 'GMT'", null);

// Chi phén tich céc chudi chtta MonthDayPattern.
DateTime dt8 = DateTime.ParseExact ("September 03",

"MMMM dd", null);

8. (Onyg, tr, so sdnk ngay gid
?

Ban cén thyc hién cic phép tinh s hoc co ban hay phép so sanh trén ngay, gio.
'X Sir dung cic ciu triic DateTime va TimeSpan (hd trg cdc toan tir s6 hoc va so sanh).

Mot ddi tugng DateTime mo ta mot thoi diém xac dinh (chang han 4:15 AM, ngay 21 thang 04
nam 1980), trong khi ddi tugng TimeSpan md ta mot khoang thoi gian (ching han 2 gio, 35
phut). Ban c6 thé cong, trir, so sanh cic dbi twong TimeSpan va DateTime.

Thuc chét, ca DateTime va TimeSpan déu sur dung tick dé mo ta thoi gian—1 tick bﬁng 100
nano-gidy (mot nano-gidy bang mot phan ty (10°) gidy). TimeSpan luu khoang thoi gian cua
n6 1a s6 tick bang khoang thoi gian d6, DateTime luu s6 tick di tréi qua ké tir 12:00:00 khuya
ngay 1 thang 1 nam 0001 sau coéng nguyén. Cach tiép can nay va viéc sir dung toan tir nap
chdng gip pateTime va TimeSpan d& dang hd trg cac phép tinh sé hoc va so sanh. Bang 2.4
tom tat cac toan tir ma hai cau tric nay hd tro.

Bang 2.4 Céc toan t&r dwoc cung cap béi DateTime va TimeSpan

Toan tw TimeSpan DateTime

Vi TimeSpan 1 mot cdu trac nén Vi DateTime la mot cdu truc nén
Gan (=) phép gan tra vé mot ban sao, phép gan tra vé mot ban sao, khong
khong phai mot tham chiéu. phai mot tham chiéu.
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N « . k- Cong moOt TimeSpan vao mot
Cong (+) Cong hai d0i tugng TimeSpan. ong o ’
DateTime.
. e ez Trtt mdt DateTime cho mdt
Trur (-) Trur hai doi tugng TimeSpan. ) ’

DateTime hodc mot TimeSpan.

So sanh hai doi twgng TimeSpan va So sanh hai doi tugng DateTime va

g(=2) trd v€ true néu bang nhau. trd vé true néu bang nhau.

Khong béng So sanh hai d6i tuong TimeSpan va So sanh hai déi tugng DateTime va
(=) tra vé true néu khong bang nhau.  tra vé true néu khong bang nhau.

Xac dinh mot dbi turong TimeSpan Xac dinh moét déi tuong DateTime
Lénhon(>) ¢6 16n hon mot ddi twong c6 1én hon mot ddi tuong DateTime
TimeSpan khac hay khong. khac hay khong.

Xac dinh mot déi twong Timespan Xéac dinh mot ddi tuwong DateTime
c6 16n hon hoac bﬁng mot ddi co 16n hon hoidc béng mot dbi
tuong TimeSpan khac hay khong. tuong DateTime khac hay khong.

Lén hodc bang

>=)

Xac dinh mot ddi turong TimeSpan Xac dinh mot déi tuong DateTime
Nho hon (<) c6 nho hon mot déi tuong c6 nho hon médt ddi tugng DateTime

TimeSpan khac hay khong. khac hay khong.
C s Xéac dinh mot ddi tugng TimeSpan Xac dinh mot ddi tugng DateTime
Nhé hodc bang ) . RS N , \ < s N 2 As
(<) c6 nhdé hon hodc bang mdt dd6i c6 nho hon hodc bang mot doi
tuong TimeSpan khac hay khong. tuong DateTime khac hay khong.
Am (-) T.ré vé mot gia tri dao d4u cta mot Khéng hd tro.
TimeSpan.
Duong (+) Tra vé chinh TimesSpan. Khong hd tro.

CAu trac pateTime cling hién thyc cac phuong thirc AddTicks, AddMilliseconds, AddSeconds,
AddMinutes,AddHours,AddDays,AddMonths,Vé,AddYears.Nléiphuongthﬁc nay cho phép ban
cong (hodc trir bing cac gia tri 4m) phan tir thoi gian thich hop voi dbi twong pateTime. Cac
phuong thirc nay va céc toan tir dugc liét ké trong bang 2.4 khong lam thay ddi pateTime gbc
—thay vao dé chiing s& tao mot déi tuong maéi véi gia tri da dugce thay d6i. Poan ma dudi day
trinh bay cach sir dung cac toan tir dé thao tac cic ciu triic DateTime VA TimeSpan:

// Tao mét TimeSpan md tad 2.5 ngay.

TimeSpan timespanl = new TimeSpan(2,12,0,0);

// Tao mbét TimeSpan mdé tad 4.5 ngay.

TimeSpan timespan2 = new TimeSpan(4,12,0,0);

// Tao mot TimeSpan mé td 1 tuln.

TimeSpan oneWeek = timespanl + timespan2;

// Tao mdt DateTime vOi ngay gid hién tai.

DateTime now = DateTime.Now;
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// Tao moét DateTime md ta 1 tudn trudc day.
DateTime past = now - oneWeek;
// Tao mot DateTime mé tad 1 tudn trong tuong lai.

DateTime future = now + oneWeek;

9. Sap x8p mdt mAng hiodc mdt ArayList

? Ban cin sip xép cac phin tir trong mdt mang hoic mot ArrayList.

X Str dung phuwong thirc ArrayList.Sort dé sip xép ArrayList va phuong thire tinh
Array.Sort dé sip xép mang.

Dang don gian nhat cia sort 1a sip xép cac ddi twgng nam trong mot mang hodc ArrayList

khi cac ddi tuong nay co6 hién thuc giao dién System.Icomparable va c6 ki€u giong nhau—tat

ca cac kiéu dir liéu co ban déu hién thuc Icomparable. Poan ma dudi ddy minh hoa cach sir

dung phuong thirc sort:

// Tao mét mang méi va thém phdn ta vao.

int[] array = {4, 2, 9, 3};

// S&p xép mang.

Array.Sort (array) ;

// Hién thi ndéi dung cua mang di dugc sdp xép.

foreach (int i in array) { Console.WriteLine(i);}

// Tao mdét ArrayList méi va thém phan tu vao.
ArrayList list = new ArrayList (4);

list.Add ("Phong") ;

list.Add ("Phuong");

list.Add("Khoa");

list.Add ("Tam") ;

// S&p xép ArrayList.

list.Sort();

// Hién thi noéi dung cta ArrayList da duoc sép xép.

foreach (string s in list) { Console.Writeline(s);}
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Dé sip xép cac ddi twong khong hién thuc Icomparable, ban can truyén cho phuong thirc sort
mot déi tuong hién thuc giao dién System.Collections.IComparer. Hién thuc cia IComparer
phai c6 kha ning so sanh cac ddi twong nim trong méang hodc ArrayList (xem muc 16.3 dé
biét cach hién thuc IComparable va IComparer).

10. Chép mdt tap hQp vao mOt mang

? Ban cin chép ndi dung ciia mdt tip hop vio mot mang.
X Sir dung phwong thirc ICollection.CopyTo (dwge hién thue béi tit ca cac 16p tap

hop), hodc sir dung phwong thirc Toarray (dwoc hién thuc béi cac tip hop
ArrayList, Stack, Queue).
Cac phuong thitc TCollection.CopyTo VA ToArray ¢6 cing chirc ning, chung chép cac phan tir
trong moét tdp hop vao mot mang. Sy khac biét nam & chd copyTo chép vao mot mang da co,
trong khi Toarray tao ra mot mang méi rdi chép vao do.
CopyTo nhan hai d6i s6: mot mang va mot chi s6. Mang nay 1a dich ctia qua trinh sao chép va
phai c6 ki€u tuwong thich v&i cac phan tir cta tap hop. Néu kiéu khong tuong thich hay khong
co su chuyén d6i ngam tir ki€u phan tir cia tdp hop sang ki€u phan tir cia mang thi ngoai 1¢
System.InvalidCastException s€ bi ném. Chi so 1a mot vi tri trong mang ma bat dau tir d6 cac
phan tir cta tap hop s& duoc chép vao. Néu chi sé nay 16n hon hodc bang chiéu dai cia mang,
hodc s0 phan tor cua tip hop vuot qua stic chira cia mang thi ngoai I¢
System.ArgumentException s€ bi ném. Poan ma sau minh hoa cach str dung copyTo dé€ chép
ndi dung cila mot ArrayList vao mdt mang:
// Tao mdét ArrayList méi va thém phan tu vao.
ArrayList list = new ArrayList(5);
list.Add ("Phuong") ;
list.Add ("Phong") ;
list.Add("Nam") ;
list.Add("Tam");

list.Add("Nhan");

// Tao mdt string[] va st dung ICollection.CopyTo

// d&& chép néi dung ctua ArrayList.

string[] arrayl = new string[5];

list.CopyTo(arrayl,0);

Cac 16p ArrayList, Stack, va Queue cling hién thyc phuong thic Toarray, phuong thirc nay tu
dong tao mot mang véi kich thude du dé chira cac phan tir clia cia tp hop. Néu ban khong
truyén doi sO cho ToaArray, nd s€ trad vé mot object[] bat chap kiéu cia cac doi tugng trong
tap hop. Tuy nhién, ban c6 thé truyén mot doi tuong System.Type d€ chi dinh ki€u ctia mang
(Ban phai ép mang kiéu manh vé diing kiéu). Vi du sau minh hoa cach str dung Toarray cho
ArrayList & trén:
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// St dung ArrayList.ToArray dé tao mot object[]
// th ndi dung cua tédp hop.

object[] array2 = list.ToArray();

// St dung ArrayList.ToArray dé tao moét string[] kiéu manh
// ti ndéi dung cua tép hop.
string[] array3 =

(string[])list.ToArray (System.Type.GetType ("System.String"));

11. Tao mt @p hdp kiSu mank

? Ban cin tao mdt tap hop chi chira cic phan tir thuge mot kiéu nhit dinh.

Tao mdt 16p din xudt tir 16p System.Collections.CollectionBase hay
System.Collections.DictionaryBase, va hién thwc cic phwong thirc an-toan-vé-
Kiéu-dir-liéu (¢ype-safe) dé thao tac trén tap hop.

Cac 16p CollectionBase Va DictionaryBase c6 thé dong vai tro cac 16p co so dé dan xuat ra
cac 16p tap hop an-toan-ki€u ma khong phai hién thyc lai cac giao dién chuan: Ipictionary,
IList, ICollection, va IEnumerable.

' CollectionBasell dung cho cac tdp hop dua-trén-11ist (nhu ArrayList). Thyc ChéL
CollectionBase duy tri tdp hop bang mot ddi tugng ArrayList chudn, cé thé dugc truy
xuat thong qua thudc tinh bao vé List.

*  DictionaryBasell dung cho céc tdp hop dua-trén-IDictionary (nhu Hashtable). Thuc
chat, pictionaryBase duy tri tdp hop bang mdt d6i tugng Hashtable chuan, cd thé duoc
truy xuat thong qua thudc tinh bao vé dictionary.

Poan m sau hién thuc mot tap hop tén manh (dwa trén 16p collectionBase) dé thé hién mot
danh sach cac doi twgng System.Reflection.AssemblyName.

using System.Reflection;

using System.Collections;
public class AssemblyNameList : CollectionBase ({

public int Add(AssemblyName value) {

return this.List.Add(value);

public void Remove (AssemblyName value) {
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this.List.Remove (value) ;

public AssemblyName this[int index] {

get {

return (AssemblyName)this.List[index];

set {

this.List[index] = value;

public bool Contains (AssemblyName value) {

return this.List.Contains (value);

public void Insert(int index, AssemblyName value) {

this.List.Insert (index, value);

}

Ca4 hai 16p collectionBase va DictionaryBase d&u hién thuc mot tdp cac phuong thuc dugc-
béo-vé c6 tiép dau ngit on*. Cac phuong thirc nay (ching han onClear, OnClearComplete,
OnGet, OnGetComplete,...) thuong duoc chép dé & cac 16p din xuit nhdm cho phép ban hién
thuc cac chirc nang tily bién can thiét dé quan 1y tip hop kiéu manh. Céc 16p collectionBase
va DictionaryBase s€ goi phuong thirc phu hop trude va sau khi viéc chinh stra dugc thyuc
hién trén tap hop nam dudi thong qua thudc tinh List hay Dictionary.

12. LUu mdt @i tUQng kAA-tuBn-0f'-hda vdo file

? Ban cén lvu mét dbi twong kha-tuin-tu-hoéa va cac trang thai ciia n6 vao file, sau
d6 gidi tudn tr héa khi cin.
X Sit dung mdt formatter dé tuin tw hoéa ddi twong va ghi né vao méot

System.I0.FileStream. Khi cin truy xuat déi twong, sit dung formatter cung kiéu
dé doc dir liéu dugc-tuin-tu-héa tir file va gidi tuin tu héa doi twong. Thur vién



82
Chuwong 2: Thao tac div liéu

16p .NET Framework cung cip cac hién thwc formatter sau diy dé tuan ty héa
doi twong theo dang nhi phan hay SOAP:
' System.Runtime.Serialization.Formatters.Binary.BinaryFormatter

J System.Runtime.Serialization.Formatters.Soap.SoapFormatter

Lép BinaryFormatter va SoapFormatter cO thé dugc str dung dé tuan tu hoa mot ddi tuong
cuia bat ky kiéu nao dugc gin voi ddc tinh system.SerializableAttribute. BinaryFormatter
sinh ra mdt stream dir liéu nhi phan moé ta déi tuong va trang thai cta nd, trong khi
SoapFormatter sinh ra mot tai liéu SOAP.

Ca hai 16p BinaryFormatter va SoapFormatter déu hién thyc giao di€n System.Runtime.
Serialization.IFormatter, giao dién nay dinh nghia hai phuong thic: serialize va

Deserialize.
J Serializell nhan modt tham chi€u System.Object va mot tham chiéu System.I0.Stream
lam doi s0, tuan ty hda object va ghi nd vao Stream.
¢ Deserializell nhén mdt tham chi€u stream lam d6i sO, doc dir li€u cua doi tuong duoc-
tuan-ty-hoa tir Stream, va trd vé mét tham chiéu object dén doi tugng dugce-giai-tuan-
tu-hoa. Ban phai ép tham chiéu object nay vé kiéu thich hop.
D¢ goi cac phuong thitc Serialize va Deserialize cia 1op BinaryFormatter, ma Iénh ctia ban
phai dugc cap phan tr SerializationFormatter cla 16p System.Security.Permissions.

SecurityPermission.

bé g0i cac phuong thliic Serialize va Deserialize cla lop SoapFormatter, ma Iénh clia ban
phai dugc cap quyén “tin tuong tuyét doi” (full trust) vi assembly System.Runtime.
Serialization. Formatters.Soap.dll (16p SoapFormatter dugc khai bao bén trong assembly nay)
khong cho phép cac ma 1énh chi duge-tin-cay-mot-phan (partially trusted caller) sit dung no.
Tham khao muc 13.1 d€ c6 thém thong tin vé ma 1énh dugc-tin-cdy-mot-phan.

Lép BinarySerializationExample dudi day minh hoa cach st dung 1dp BinaryFormatter dé
tuan ty hoa mdt System.Collections.ArrayList chita danh sach tén nguoi vao mot file. Sau
do, arrayList dugc giai tudn tu hoa tir file va noi dung cia no s€ duogc hién thj trong cua sd
Console.

using System.IO;

using System.Collections;

using System.Runtime.Serialization.Formatters.Binary;
public class BinarySerializationExample {
public static void Main() {

// Tao va cdu hinh ArrayList d& tudn tu héa.
ArrayList people = new ArrayList();

people.Add ("Phuong") ;
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people.Add ("Phong") ;
people.Add ("Nam") ;

// Tudn tuy hoéa dbi tugng ArrayList.
FileStream str = File.Create ("people.bin");
BinaryFormatter bf = new BinaryFormatter();
bf.Serialize(str, people);

str.Close();

// Giai tudn tu héa dbi tuong ArrayList.
str = File.OpenRead ("people.bin");

bf = new BinaryFormatter();

people = (ArrayList)bf.Deserialize(str);

str.Close();

// Hién thi noéi dung cua dbi tuong ArrayList
// da-dugc-giai-tudn-tu-hoa.

foreach (string s in people) {

System.Console.WriteLine (s);

}

Ban c6 thé sit dung 16p SoapFormatter theo cich nhu dugc trinh bay trong 16p
BinarySerializationExample dtrén,chicénthaylnéithélﬁén.cﬁaldp BinaryFormatter‘béng
thé hién cua 16p SoapFormatter va thay dbi chi thi using dé nhdp khong gian tén
System.Runtime.Serialization.Formatters.Soap. Ngoai ra, ban can thém mét tham chiéu
dén  System.Runtime.Serialization.Formatters.Soap.dll  khi ~ bién dich ma. File
SoapSerializationExample.cs trong dia CD dinh kém s€ trinh bay cach su dung lop
SoapFormatter.

Hinh 2.1 va 2.2 dudi day minh hoa hai két qua khac nhau khi sir dung 16p BinaryFormatter va
SoapFormatter. Hinh 2.1 trinh bay ndi dung cua file people.bin dugc tao ra khi st dung
BinaryFormatter, hinh 2.2 trinh bay ndi dung cua file people.xml dugc tao ra khi sir dung
SoapFormatter.
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bin',Debug',people.bin

00000000 00 01 00 00 00 FR FF
00000010 00 04 01 00 00 00 1e
00000020 & 8o 6B 63 Td &9 &F
00000030 &9 T3 T4 0F 00 00 00
00000040 ¥3 69 TAa 66 08 EF Té &E
00O000ED 02 08 0% 0 00 00 00
00000060 02 00 00 00 10 00 o0
00000070 ¥E 6F EB &7 08 04 00
QDaooos0 05 00 00 00 03 48 &1

Hinh 2.1 N&i dung file people.bin

hin\Dehug\peopIe.uml| 4 b x

4]

<30AP-ENV:Envelope xmlns:xsi="http://www.wd.org/ 2001/ EML3chema-instance" IT
<RAOAP-ENV: Body> ol
<al:irraylist id="ref-1" mmlns:al="http://schemas.microsoft.comclr/nasSy
<_items href="#ref-z"/>

<_sizer3</_sizer

<_wersion»3</ wversion>

</al:ArrayLists

<30OAP-ENC: Array id="ref-2" 30AP-ENC:arrayType="xsd:anyType[l6] "=

<item id="ref-3" wsi:type="SOAP-ENC:string”sPhuong</item:

<item id="ref-4" xsi:type="SOAP-ENC:string">Phong</items>

<item id="ref-5" xsi:type="S0AP-ENC:string"sNam</ item>

</ Z0LAP-ENC: Array>

</ B0AP-ENV: Body>

</ F30AP-ENV:Envelope:

| o

E %ML | B Data |

Hinh 2.2 N&i dung file people.xml
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Uc manh va tinh linh hoat ctia Microsoft .NET Framework dugc nang cao boi kha nang

kiém tra va thao tac cac kiéu va siéu dir liéu lac thuc thi. Cac muc trong chuong nay s&

trinh bay cac khia canh thong dung ctia mién ung dung (application domain), co ché
phan chiéu (reflection), va siéu dit liéu (metadata), bao gdm:

Tao va hity cac mién tmg dung (muc 3.1 va 3.9).

Lam viéc véi cac kiéu va cac dbi tuong khi sir dung nhiéu mién tmg dung (muc 3.2,
3.3,3.4,va3.8).

Lam viéc véi thong tin Type (muc 3.10 va 3.11).

Tao dong cac d6i tuong va nap dong cac assembly lac thuc thi (muc 3.5, 3.6, 3.7, va
3.12).

Tao va kiém tra cac dic tinh tiy bién (cac muc 3.13 va 3.14).

. Tao m@n (ng ding

? Ban céin tao mdt mién rng dung méi.
x Str dung phuong thirc tinh CreateDomain clia 16p System.AppDomain.

Dang thirc don gian nhét ciia phuong thitc createpomain nhan mot ddi sb kiéu string chi dinh
tén than thién cho mién tmg dung méi. Cac dang thirc khac cho phép ban chi dinh ching cir
(evidence) va cac thiét 1ap cau hinh cho mién tmg dung méi. Chimg ctr dugc chi dinh bang d6i
tuong System.Security.Policy.Evidence; muc 13.11 trinh bay cac tdc ddng ctua chung ctr khi
ban tao mot mién ung dung. Cac thiét lap cdu hinh duoc chi dinh béng ddi tuong
System.AppDomainSetup.

L&p AppDomainSetup chira cac thong tin cdu hinh cho mot mién ung dung. Bang 3.1 kiét ké
cac thugc tinh thuong dugc sir dung nhét cua 16p AppDomainSetup khi tao cac mién ung dung.
Céc thudc tinh nay c6 thé duoc truy xuét sau khi tao thong qua cac thanh vién cua ddi tuong
AppDomain, va mot s6 co6 thé thay dbi luc thuc thi; ban hdy tham khao tai liéu .NET
Framework SDK v& 16p appbomain dé hiéu chi tiét hon.

Bang 3.1 Cac thudc tinh théng dung ctia I&ép AppDomainSetup
Thudc tinh Mo ta

Thu muc ma CRL s€ xét trong qua trinh do tim cac assembly
riéng. Ky thuat do tim (probing) s& dugc thao luan trong muc
3.5. Thuc té, ApplicationBase 1a thu muc géc cho ung dung
dang thyc thi. Theo mac dinh, day la thu muc chira assembly.
C6 thé doc duoc thudce tinh nay sau khi tao mién ung dung
béngthu@cthﬂlAppDomain.BaseDirectory

ApplicationBase
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Tén cua file cAu hinh, duoc st dung boi ma da dugce nap vao
mién ung dung. Co thé doc duoc thudc tinh nay sau khi tao
mién Ung dung biang phuong thirc AppDomain.GetData vOi
khoa aPP CONFIG FILE.

ConfigurationFile

Quy dinh phan publisher policy cia file ciu hinh tng dung
¢6 duge xét dén hay khong khi xac dinh phién ban ciia mot
assembly tén manh dé ndi két. Publisher policy s& dugc thao
luan trong muc 3.5.

DisallowPublisherPolicy

Danh sach cac thu muc cach nhau bai ddu chdm phay ma bo
thyc thi s& sir dung khi do tim céc assembly riéng. Cac thu
muc nay c6 vi tri twong d6i so voi thu muc duge chi dinh
trong ApplicationBase. Co thé doc duogc thude tinh nay sau
khi tao mién ung dung bang thuéc  tinh
AppDomain.RelativeSearchPath. CO thé thay déithu@c tinh
nay lac thuc thi bang phuong thitc AppendPrivatePath va
ClearPrivatePath.

PrivateBinPath

Vi du dudi day trinh bay cach tao va cu hinh mot mién tmg dung:
// Khéi tao mot dbi tuong cua lép AppDomainSetup.

AppDomainSetup setupInfo = new AppDomainSetup();

// C&u hinh céc théng tin cai dit cho mién tng dung.
setupInfo.ApplicationBase = @"C:\MyRootDirectory";
setupInfo.ConfigurationFile = "MyApp.config";

setupInfo.PrivateBinPath = "bin;plugins;external";

// Tao moét mién tng dung méi (truyén null lam dbi sb ching cu).
// Nhé luu mét tham chiéu dén AppDomain méi vi né
// khéng thé& duoc thu 14y theo b&t ky cach nao khéac.
AppDomain newDomain = AppDomain.CreateDomain (
"My New AppDomain",
new System.Security.Policy.Evidence(),

setupInfo);

% Ban phai duy tri mdt tham chiéu dén ddi twong Appbomain vira tao béi vi khong
¢6 co ché nao dé liét ké cac mién ing dung hién cé tir bén trong mi dwgc-quan-
ly.



90
‘ Chuwong 3: Mién trng dung, co’ ché phan chiéu, va siéu dir liéu

2. Chuy@n cdc di t\QOng qua Ai cdc mBn Eng dUung

? Ban céin chuyén cac ddi twong qua lai giita cac mién ing dung nhw cac ddi s6 hay
céc gia tri tra ve.
‘X Sir dung cac dbi twong marshal-by-value hay marshal-by-reference.

Hé théng .NET Remoting (s& duoc thao ludn trong chuong 12) gitp viéc goi cac ddi tugng qua
lai cac mién 1'Ing dung tr& nén dé dang. Tuy nhién néu ban chua quen v6i .NET Remoting, Kkét
qua c6 thé rat khac so véi mong doi. Thuc ra, vin dé gay kho khan khi ding nhiéu mién ung
dung 1a sy tuong tac voi .NET Remoting va cach thtrc luan chuyén ddi tuong qua cac mién
ung dung.

Tét ca cac kiéu dir liéu c6 thé chia thanh ba loai: nonremotable, marshal-by-value (MBV), va
marshal-by-reference (MBR). Kiéu nonremotable khong thé vuot qua bién mién img dung va
khoéng thé dung 1am cac ddi sb hay cac gia tri tra vé ctia cac 10i goi trong méi trudng lién mién
ung dung. Kiéu nonremotable s& duogc thao luan trong muc 3.4.

Kiéu MBYV la kiéu kha-tuan-ty-hoa. Khi mot doi tugng kiéu MBV duogc chuyén qua mot mién
ung dung khac nhu 13 dbi sé hay gia tri tra vé, hé thdng .NET Remoting s& tuan tu hoa trang
thai hién tai cua dbi tuong, chuyén dir 1li€u do sang mién ung dung dich, va tao mot ban sao
cua d6i twong voi cung trang thai nhu dbi twong gbe. Két qua 1a ton tai ban sao cua ddi tugng
& ca hai mién Umg dung. Hai di twong nay ban diu giéng nhau hoan toan, nhung doc lap
nhau, nén viéc thay d6i d6i twong nay khong anh huong dén d6i twong kia. Dudi day 1a vi du
mot kiéu kha-tudn-tu-hoa 6 tén 1a Employee, dugc chuyén qua mot mién ung dung khac béng
tri (xem muc 16.1 dé biét cach tao kiéu khé—tuﬁn—tu:—héa).

[System.Serializable]

public class Employee {

// Hién thuc céc thanh vién & day.
S
}

Kiéu MBR 13 16p dan xuit tir 10p System.MarshalByRefobject. Khi mot ddi tuong kiéu MBR
duoc chuyén qua mot mién ung dung khac nhu dbi sb hay gia tri tra vé, hé thong .NET
Remoting s& tao mot dbi tuong proxy cho ddi twong MBV can chuyén trong mién ng dung
dich. Déi tuong dai dién thuc hién cac hanh vi hoan toan giéng voi ddi tuong MBR ma né dai
dién. Thuc ra, khi thue hién mot hanh vi trén d6i twong dai dién, hé théng .NET Remoting
thuc hién ngam viéc chuyén 151 goi va cac dbi sé can thiét dén mién L'rng dung ngu@)n va tai
d6 thuc hién 161 goi ham trén ddi twong MBR gbc. Két qua dugc tra vé thong qua ddi tuorng
dai dién. Dudi day 1a mot phién ban khac cia 16p Employee, duge chuyén qua mot mién ng
dung khac bing tham chiéu thay vi bang tri (xem muc 12.7 dé biét chi tiét vé cach tao kiéu
MBR).

public class Employee : System.MarshalByRefObject ({
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// Hién thuc céc thanh vién & day.

S

—

3.  Trink maAp cdc assembly khong An thi€t vio mBn Fng dung
?

Ban cin chuyén mdt tham chiéu déi twgng qua lai giira cac mién ing dung khac
nhau; tuy nhién, ban khéng mudn CLR nap siéu dir liéu mé ta kiéu cia dbi
twgng vao cic mién ving dung trung gian.
X DPoéng g6i tham chiéu ddi twong trong mot System.Runtime.Remoting.ObjectHandle
va khi can truy xuit di twong thi khéi phuc lai.
Khi ban truyén mét ddi twong marshal-by-value (MBV) qua cic mién tng dung, bo thuc thi s&
tao mot thé hién mai cua ddi tugng nay trong mién ung dung dich. Pidu nay cé nghia la bo
thuc thi phai nap assembly chira siéu dir liéu mé ta kiéu cua ddi twong vao cac mién Gng dung.
Do d6, viéc truyén cac tham chiéu MBV qua cac mién img dung trung gian s& dan dén viéc bod
thuc thi nap cac assembly khong can thiét vao cac mién ung dung nay. Mot khi da duoc nap
thi cic assembly thira nay sé& khong dugc giai phong khoi mién tng dung néu khong giai
phéng ca mién tng dung chira chiing (xem muc 3.9).
Lép objectHandle cho phép ban dong goi tham chiéu d6i tugng dé truyén qua cac mién tmg
dung ma bo thyc thi khong phai nap thém assembly. Khi d6i tuong nay dén mién ung dung
dich, ban c6 thé khoi phuc tham chiéu débi tuong, bd thuc thi s€ nap cac assembly can thiét va
cho phép ban truy xuit dén ddi tuong nhu binh thudng. Dé dong goi mot ddi twong (vi du
System.Data.DataSet), ban c6 thé thuc hién nhu sau:

// Tao mdt DataSet mdi.

System.Data.DataSet datal = new System.Data.DataSet();

// C&u hinh/thém dit liéu cho DataSet.

S

// Péng gbéi DataSet.
System.Runtime.Remoting.ObjectHandle objHandle =
new System.Runtime.Remoting.ObjectHandle (datal) ;
Pé khoi phuc mot ddi twong, sir dung phuong thirc objectHandle.Unwrap va ép kiéu tra vé cho
phu hop, vi du:
// Khdéi phuc DataSet tu ObjectHandle.
System.Data.DataSet data2 =

(System.Data.DataSet)objHandle.Unwrap () ;
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4, Tao ki€u Rdng thE WOt qua bién men (ng dung

? Ban cin tao mdt kiéu dir liéu sao cho céc thé hién ciia kiéu nay khéong thé dwoc
truy xuét tir ma 1énh & cac mién vng dung khac.
& Phaii chic chin kiéu dir liéu thudc dang nonremotable, tirc 1a khong thé tuin tw

héa ciing nhw khong din xuit tir I6p MarshalByRefObject.

D6i khi ban mubn kiéu dit liéu ndo d6 chi dugc gidi han truy xuat trong pham vi clia mién tng
dung. Dé tao kiéu dir liéu dang nonremotable, phai chic rang kiéu nay khong phai 1a kha-
tuan-ty-hoa va ciing khong dan xuat (tryc tiép hay gian tiép) tir 16p MarshalByRefObject.
Nhiing diéu kién nay s& dam bao ring trang thai ctia dbi twong khong thé dwogc truy xuét tir
cac mién tng dung khac (cac d6i tuong nay khong thé duoc st dung 1am dbi sé hay gia tri tra
vé trong céac 11 goi phuong thirc lién mién tmg dung).

Piéu kién kiéu dir liéu khong phai 1a kha-tuan-tu-héa dugce thuc hién dé dang do maot 1op
khong thira ké kha ning tuan ty hoa tir 16p cha ciia n6. Dé bao dam mot kiéu khong phai 1a
kha-tudn-tu-hoa, ban phai chic chin ring dic tinh System.SerializableAttribute khong
duoc ap dung khi khai bao kiéu.

Ban can luu y khi dam bao mét 16p khong dugc truyén bang tham chiéu. Nhiéu 16p trong thu
vién 16p .NET dan xuit truc tiép hay gian tiép tir MarshalByRefObject; ban phai can than
khong dan xuit 16p cua ban tir cac 16p nay. Nhimg 16p co so thong dung dan xudt tir
MarshalByRefObject bao gé)m: System.ComponentModel .Component, System.IO.Stream,
System.IO.TextReader, System.IO.TextWriter, System.NET.WebRequest, VA System.Net.
WebResponse (xem tai liéu .NET Framework SDK dé c6 danh sach ddy du cac 16p dan xuét tir
MarshalByRefObject).

S. Nap assembly vao men (ng ding hi€n hank

Ban cin nap mdt assembly vao mién ing dung liic thye thi.

I3

?

L}

X St dung phuwong thitc tinh ILoad hay LoadFrom <cta lép
System.Reflection.Assembly.

B6 thue thi ty dong nap cic assembly ma assembly ctia ban tham chiéu dén luc bién dich. Tuy
nhién, ban ciing c6 thé chi thi cho bd thyc thi nap assembly. Cac phuong thic Load va
LoadFrom déu thuc hién mot cong viéc 1a nap mdt assembly vao mién ung dung hién hanh, va
ca hai déu tra vé mot dbi tuong Assembly mo ta assembly vira dugc nap. Su khac biét gitra hai
phuong thirc 13 danh sach cac dbi sé dugc cung cap dé nhan dang assembly can nap, va cach
thirc b thuc thi dinh vi assembly nay.

Phuong thirc Load cung cip nhiéu dang thirc cho phép chi dinh assembly cin nap, ban c6 thé
st dung mot trong nhitng dang sau:

+ Mot string chira tén day du hay tén riéng phan dé nhan dang assembly.
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J hd@tSystem.Reflection.AssemblyNameIn@téchiﬁétvéassenﬂﬂy.

+ Mot mang byte chtra dit liéu céu thanh assembly.
Théng thuong, tén cia assembly duoc sit dung dé nap assembly. Tén ddy du cia mot
assembly bao gom: té€n, phién ban, ban dia, va token khoa cong khai, dugc phan cach béi dau
phdy (vi du: System.Data, Version=1.0.5000.0, Culture=neutral, PublicKeyToken=
b77a5c561934e089). BE chi dinh mot assembly khong c¢6 tén manh, st dung
PublicKeyToken=null. Ban ciing co thé sir dung tén ngin dé nhan dang mot assembly nhung it
nhét phai cung cép tén cua assembly (khong c6 phan mé rong). Poan mé dudi ddy trinh bay
cac cach st dung phuong thirc Load:
// Nap assembly System.Data dung tén diy du.
string namel = "System.Data,Version=1.0.5000.0," +

"Culture=neutral,PublicKeyToken=b77a5c561934e089";

Assembly al = Assembly.Load (namel) ;

// Nap assembly System.Xml dung AssemblyName.
AssemblyName name2 = new AssemblyName () ;
name?2.Name = "System.Xml";
name?2.Version = new Version(1,0,5000,0);
name2.CultureInfo = new CultureInfo("");
name?2.SetPublicKeyToken (
new byte[] {0xb7,0x7a,0x5c,0x56,0x19,0x34,0xe0,0x89}) ;

Assembly a2 = Assembly.Load (name?2) ;

// Nap assembly SomeAssembly dung tén ngdn.

Assembly a3 = Assembly.Load ("SomeAssembly");

Khi phuong thirc Load dugc goi, bd thyc thi thuc hién qua trinh dinh vi va nap assembly. Duéi
ddy s& tom tit qua trinh nay; ban tham khao tai liéu .NET Framework SDK dé biét thém chi
tiét.

1. Néu ban chi dinh assembly tén manh, phuong thiic Load s& ap dung version policy
(chinh sach phién ban) va publisher policy (chinh sach nha phat hanh) dé cho phép kha
ning “chuyén tiép” (redirect) dén mot phién ban assembly khac. Version policy dugc
chi dinh trong file cdu hinh may tinh hay ung dung cia ban bang phan tir
<bindingRedirect>. Publisher policy dugc chi dinh trong cac assembly dac biét duoc
cai dat bén trong GAC (Global Assembly Cache).

2. Mot khi da xac dinh dung phién ban cua assembly can sir dung, bo thuc thi s& cb géng
nap cac assembly tén manh tir GAC.

3. Néu assembly khong c6 tén manh hodc khong duoc tim thay trong GAC, bo thuc thi s&
tim phin tir <codeBase> trong cac file ciu hinh may tinh va tmg dung. Phan tir
<codeBase> anh xa tén cua assembly thanh mét file hay mét URL. Néu assembly c6 tén
manh, <codeBase> ¢ thé chi dén bat ky vi tri nao ké ca cac URL dua-trén-Internet; néu
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khong, <codeBase> phai chi dén mot thu muc ¢6 vi tri tuong d6i so voi thu muc ung
dung. Néu assembly khong ton tai trong vi tri dugc chi dinh, phuong thiic Load s€ ném
ngoai 1€ System.I0.FileNotFoundException.

4. Néu khong c6 phan tir <codeBase> twong ung véi assembly, bo thyuc thi s& tim assembly
bang ky thuat probing. Qué trinh probing s& tim file dau tién c6 tén cia assembly (v6i
phan mé rong 1a .dll hay .exe) trong cac vi tri:

+  Thu muc gbc cua tmg dung.

+  Céc thu muyc con cta thu muc gbc phut hop véi tén va ban dia ciia assembly.

+  Cac thu myc con (cta thu muc gbc) do ngudi dung chi dinh.
Phuong thitc Load 1a cach d& nhat dé tim va nap cac assembly, nhung ciing c6 thé ton nhiéu
chi phi cho viéc do trong nhidu thu muc dé tim cac assembly co tén yéu. Phuong thirc
LoadFrom cho phép ban nap assembly tir mét vi tri xac dinh, néu khoéng tim thay né s€ ném
ngoai 18 FileNotFoundException. BO thuc thi s& khong cd tim assembly nhu phuong thic Load
—phuong thirc Loadrrom khong hd tro GAC, policy, phan tir <codeBase> hay probing. Duéi
déy 1a doan ma trinh bay cach sir dung LoadFrom dé nap c:\shared\MySharedAssembly.dll. Luu
y rang, khac véi Load, LoadFrom yéu cau ban chi dinh phan mé rong cua file assembly.

// Nap assembly cé tén la c:\shared\MySharedAssembly.dll

Assembly a4 = Assembly.LoadFrom(@"c:\shared\MySharedAssembly.d1l1l");

6. Th ¢ thi assembly @ mn ¥ng dung Rhdc

? Ban cin thyuc thi mt assembly & mot mién ing dung khac véi mién ing dung
hién hanh.

X Goi phuong thirc ExecuteAssembly ciia ddi twong AppDomain dai dién cho mién
ing dung, va chi dinh tén ciia assembly cin thue thi.

Néu ban c6 mot assembly kha-thyc-thi va mudn nap dé thuc thi no trong mot mién ung dung,
phuong thirc ExecuteAssembly s€ giup ban. Phuong thiic ExecuteAssembly ¢6 bdn dang thirc
khéc nhau. Dang thitc don gian nhét chi nhan vao mot kiéu string chira tén cia assembly can
thuc thi; ban c6 thé chi dinh mét file cuc bd hay mot URL. Mot dang thuc khac cho phép ban
chi dinh chimg ctr (evidence) cho assembly (xem muc 13.10) va cac d6i sé dé truyén dén diém
nhép cta assembly (twong duong véi cac ddi sb dong 1énh).

Phuong thirc ExecuteAssembly nap assembly dugc chi dinh va thyc thi phwong thirc duge dinh
nghia trong siéu dir lidu 1a diém nhap cia assembly (thuong la phuong thirc Main). Néu
assembly dugc chi dinh khong c6 kha nidng thuc thi, ExecuteAssembly s€ ném ngoai I¢
System.Runtime.InteropServices.COMException. B thuc thi khong thuc thi assembly trong
mot tiéu trinh méi, vi thé quyén kiém soat s& khong tra vé cho dén khi qua trinh thyc thi cia
assembly két thuc. Do ExecuteAssembly nap mot assembly bang tén riéng phan (chi co tén
file), CLR s& khong dung GAC hay probing dé tim assembly (xem muc 3.5 dé biét thém chi
tiét).
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Vi du duéi ddy trinh bay cach sir dung phuong thirc Executeassembly dé nap va thuc thi mot
assembly. LOp ExecuteAssemblyExample tao mot AppDomain va thuc thi chinh né trong
AppDomain bang phuong thitc ExecuteAssembly. Két qua la co hai ban sao cua
ExecuteAssemblyExample duoc nap vao hai mién ing dung khac nhau.

using System;
public class ExecuteAssemblyExample {
public static void Main(string[] args) {

// Néu assembly dang thuc thi trong mét AppDomain
// cé tén than thién 1la "NewAppDomain"

// thi khéng tao AppDomain méi. Diéu nay sé&

// tranh mdt vong ldp vo tdn tao AppDomain.

if (AppDomain.CurrentDomain.FriendlyName != "NewAppDomain") {

// Tao mién (ng dung mdi céd tén 1la "NewAppDomain".

AppDomain domain = AppDomain.CreateDomain ("NewAppDomain");

// Thuc thi assembly nay trong AppDomain mdi va
// truyén mang céc dbi sbé dong lénh.
domain.ExecuteAssembly ("ExecuteAssemblyExample.exe",

null, args);

// Hién thi cac dbéi sb dong lénh 1é&n man hinh
// cung véi tén than thién cua AppDomain.

foreach (string s in args) {

Console.WriteLine (AppDomain.CurrentDomain.FriendlyName +

" 45y
: ’

—

2

Ban can thé hién hoa mot kiéu trong mot mién ing dung khac véi mieén wrng
dung hién hanh.

7. The hi@n héa mOt Ri€u trong mn Wng dung Rhdc
?
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X Goi phuong thirc CreateInstance hay CreateInstanceFrom ciia ddi twong
AppDomain dai dién cho mién ng dung dich.

Viée str dung phuong thirc Executessembly (dd duoc thao luan trong muc 3.6) khong may
khoé khan; nhung khi phat trién cac tng dung phtec tap c6 sir dung nhiéu mién tmg dung, chic
chin ban mudn kiém soat qua trinh nap cac assembly, tao cac kiéu dit liéu, va triéu g0i cac
thanh vién cua ddi tuong bén trong mién tmg dung.

Cac phu(mg thirc CreateInstance va CreatelnstanceFrom cung Cép nhiéu phién ban nap
chdng gitip ban kiém soat qua trinh tao ddi twong. Cac phién ban don gian nhat sir dung
phuong thirc khoi dung mic dinh cta kiéu, nhung ca hai phuong thire nay déu thiét dat cac
phién ban cho phép ban cung cp d6i sé dé sir dung bét ky phuong thirc khoi dung nao.
Phuong thirc CreateInstance nap mot assembly co tén xac dinh vao mién ing dung bing qué
trinh da dugc mo ta cho phuong thirc Assembly.Load trong muc 3.5. Sau d6, CreatelInstance
tao ddi twong cho kiéu va tra vé mot tham chiéu dén d6i twong moi duge dong goi trong
ObjectHandle (dugc méd ta trong muc 3.3). Twong ty nhu thé ddi véi phuong thiuc
CreateInstanceFrom; tuy nhién, CreateInstanceFrom nap assembly vao mién ung dung b:?lng
qua trinh da dugc mo ta cho phuong thiic Assembly.LoadFrom trong muc 3.5.

% AppDomain ciing cung cAp hai phwong thic rdt tién lgi c6 tén la
CreateInstanceAndUnwrap Va CreateInstanceFromAndUnwrap, chung sé tu dong khéi
phuc tham chiéu dén ddi twong da dwoc tao tir ddi twong objectHandle; ban phai
ép doi twong tra vé cho ding kiéu trwéc khi sir dung.

Néu ban sir dung CreateInstance hay CreateInstanceFrom dé tao ddi tugng kiéu MBV trong
mot mién ung dung khac, déi tuong s€ dugc tao nhung tham chiéu tra vé sé khong chi dén dbi
tuong d6. Do cach thirc ddi twong MBV vugt qua bién mién ting dung, tham chiéu nay s& chi
dén mot ban sao cua dbi tuong dugc tao ty dong trong mién ung dung cuc bd. Chi khi ban tao
mot kiéu MBR thi tham chiéu tra vé méi chi dén ddi tugng trong mién tng dung khac (xem
muc 3.2 dé biét thém chi tiét vé& kiéu MBV va MBR).

K§ thuat chung dé don gian hoa viéc quan 1y cic mién tng dung 1a st dung 16p diéu khién
(controller class). Mot 16p diéu khién 1a mot kiéu MBR tuy bién. Ban hay tao mot mién ung
dung rdi tao dbi twong 16p diéu khién trong mién ung dung niay bang phwong thirc
CreateInstance. Lop diéu khién hién thuc cac chirc ning can thiét cho ung dung dé thao tac
mién Gmg dung va cac ndi dung cta nd. Cac chirc ning nay cé thé bao gdm: nap assembly, tao
thém mién Gng dung, don dep truéc khi x6a mién tmg dung, hay liét ké cac phan tr chuong
trinh (ban khong thé thyc hién & bén ngoai mién tng dung).

Vi du dudi day trinh bay cach sir dung mot 16p didu khién c6 tén 13 PluginManager. Khi da
duoc tao trong mot mién ung dung, PluginManager cho phép ban tao doi tuong cua cac 16p co
hién thyc giao dién 1Plugin, chay va ding cac plug-in do, va tra vé danh sach cac plug-in hién
duogc nap.

using System;

using System.Reflection;
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using System.Collections;

using System.Collections.Specialized;

// Giao dién chung cho tAt ca cac plug-in.
public interface IPlugin {
void Start();

void Stop():

// Mot hién thuc don gian cho giao dién Iplugin
// d& minh hoa 16p diéu khién PluginManager.

public class SimplePlugin : IPlugin {
public void Start() {

Console.WriteLine (AppDomain.CurrentDomain.FriendlyName +

": SimplePlugin starting...");

public void Stop() {
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Console.WriteLine (AppDomain.CurrentDomain.FriendlyName +

SimplePlugin stopping...");

// Lép didu khién, quan ly viéc nap va thao téac
// céac plug-in trong mién tng dung cta nb.

public class PluginManager : MarshalByRefObject {

// ListDictionary gitt tham chiéu dén cac plug-in.

private ListDictionary plugins = new ListDictionary();

// Phuong thtc khéi dyng mdc dinh.

public PluginManager () {}

// Phuong thtc khdi dyng nhdn danh sach céc plug-in.

public PluginManager (ListDictionary pluginList) {

// Nap céac plug-in d& dugc chi dinh.

foreach (string plugin in pluginList.Keys) {

this.LoadPlugin((string)pluginlList[plugin], plugin);

// Nap assembly va tao plug-in dugc chi dinh.

public bool LoadPlugin(string assemblyName, string pluginName)

try {

// Nap assembly.

Assembly assembly = Assembly.Load (assemblyName) ;

// Tao plug-in mdbi.

IPlugin plugin =
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(IPlugin)assembly.CreateInstance (pluginName, true);

if (plugin != null) {

// Thém plug-in mdéi vao ListDictionary.

plugins[pluginName] = plugin;

return true;

} else {
return false;
}
} catch {

return false;

public void StartPlugin(string plugin) {

// Lay mét plug-in tu ListDictionary va
// goi phuong thic Start.
((IPlugin)plugins[plugin]) .Start();
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public void StopPlugin(string plugin) {

// LAy mot plug-in tu ListDictionary va
// goi phuong thutc Stop.

((IPlugin)plugins[plugin]) .Stop();

public ArrayList GetPluginList () {

// Tra vé& danh sa&ch cac plug-in.

return new ArraylList(plugins.Keys);

public class CreateInstanceExample {
public static void Main() {

// Tao mdét mién (ng dung mdi.

AppDomain domainl = AppDomain.CreateDomain ("NewAppDomainl");

// Tao mét PluginManager trong mién tng dung méi

// bing phuong thtc khdi dung mdc dinh.

PluginManager managerl =
(PluginManager)domainl.CreateInstanceAndUnwrap (

"CreatelInstanceExample", "PluginManager");

// Nap mdt plug-in mdi vao NewAppDomainl.

managerl.LoadPlugin ("CreateInstanceExample", "SimplePlugin");

// Chay va dung plug-in trong NewAppDomainl.
managerl.StartPlugin ("SimplePlugin");

managerl.StopPlugin ("SimplePlugin");

// Tao mdét mién Ung dung mdi.

AppDomain domain2 = AppDomain.CreateDomain ("NewAppDomain2");
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// Tao mdét ListDictionary chita cac plug-in.
ListDictionary pluginList = new ListDictionary();

pluginList["SimplePlugin"”] = "CreateInstanceExample";

// Tao mdét PluginManager trong mién tng dung méi

// va chi dinh danh sach céc plug-in.

PluginManager manager2 =
(PluginManager)domainl.CreateInstanceAndUnwrap (
"CreatelInstanceExample", "PluginManager", true, 0,

null, new object[] {pluginlList}, null, null, null);

// Hién thi cédc plug-in d& dugc nap vao NewAppDomain2.
Console.WriteLine ("Plugins in NewAppDomain2:");
foreach (string s in manager2.GetPluginList()) {

Console.WriteLine(" - " + s);

// Nh&n Enter dé thoat.

Console.ReadLine();

—

8. Truyen &t (Bu gita cdc m@n (ng ding
?

Ban can mét co che don gian dé truyen dir li€u trang thai hay cau hinh giira cac
mién rng dung.

‘X Dung cac phwong thirc setData va GetData cila 16p AppDomain.

Dir liéu c6 thé duge truyén qua cac mién tng dung nhu ddi sd hay tri tra vé khi ban cho goi
cac thanh vién cta cac ddi tugng hién cé trong cac mién ting dung. Viéc truyén dit liéu qua
cac mién img dung dugc thuc hién dé dang giéng nhu truyén dir lidu trong cing mot mién Gmg
dung.

Moi mién ung dung déu duy tri mot vung dém dir li€u (data cache) chira mot tap cac cap
“tén/gia tri”. Hau hét ndi dung ctia ving dém dit lidu phan anh céac thiét 1ap cau hinh ctia mién
ung dung, nhu cac gia tri tir déi tuong AppDomainSetup dugc cung ce‘ip trong quéa trinh tao
mién ing dung (xem muc 3.1). Ving dém di lidu nay c6 thé duoc st dung dé trao dbi dir liéu
gitra cac mién ung dung hay luu trit cic gi tri tam thoi ding trong ciing mot mién tng dung.
Phuong thitc setData thuc hién viéc két hop mot khoéa dang chudi vi mot d6i tuong va luu
trit n6 vao vung dém dit liu cua mién ung dung. Phuong thircc Getbata thuc hién cong viéc
nguoc lai 13 14y lai d6i twong tir ving dém dir liéu thong qua khoa. Néu mia 1énh trong mot
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mién Gmg dung goi phuong thirc setdata hay GetData dé truy xuat ving dém dit liéu ctia mién
mg dung khac, thi dbi twong dit liéu phai hd trg ngit nghia marshal-by-value hay marshal-by-
ny%rence,néu khéng thi ngoailé System.Runtime.Serialization.SerializationException
s& bi ném (xem muc 3.3 dé biét thém chi tiét vé cach truyén ddi twong qua cic mién tng
dung). Poan mai sau trinh bay cach str dung phuong thirc setbata va GetData dé truyén mot
System.Collections.ArrayList gitta hai mién Gmg dung.

using System;
using System.Reflection;

using System.Collections;
public class ListModifier {
public ListModifier () {

// Nhédn danh s&ch tu dém di liéu.

ArrayList list =
(ArrayList)AppDomain.CurrentDomain.GetData ("People");

// Thay d5i danh séach.

list.Add("Tam") ;

public class PassDataExample {
public static void Main() {

// Tao mdét mién Ung dung mdi.

AppDomain domain = AppDomain.CreateDomain ("Test");

// Tao mdt ArrayList va thém thdéng tin vao.
ArrayList list = new ArrayList();

list.Add ("Phuong") ;

list.Add ("Phong") ;

list.Add ("Nam") ;

// P&t danh sach vao vung dém dit liéu cta mién (ng dung mdi.

domain.SetData ("People", list);
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// Tao mot ListModifier trong mién tng dung moéi
// s& thay dbi néi dung cua list trong vung dém dir liéu.

domain.CreateInstance ("03-08", "ListModifier");

// Nhan lai danh sach va hién thi néi dung cta né.
foreach (string s in (ArrayList)domain.GetData ("People")) {

Console.WriteLine (s);

// Nh&n Enter dé& thoat.

Console.ReadLine();

—

: Giai phéng assembly va men Fng dung

Ban cin gidi phéng cac assembly hay cic mién wng dung lic thuc thi.

s

Khéng cé cich nao dé giai phong cac assembly riéng 1é. Ban c6 thé giai phéng
toan by mét mién ng dung biang phwong thirc tinh Appbomain.Unload, dong thoi
véi viée giai phong mién wng dung 1a tit ca cac assembly di dwoc nap vao mién
ung dung dé ciing dugec giai phéng.

32 - (O

Céach duy nhat dé giai phong mot assembly 1a giai phong ca mién ung dung ma néd da duoc
nap vao. Pang tiéc, viéc gidi phong mdt mién ung dung ciing s€ gidi phéng ludn tat ca céc
assembly da duogc nap vao d6. Pay 1a mot gidi han yéu cau ban phai t6 chirc va quan 1y tot cau
tric mi€n tng dung va assembly.

Khi giai phong mot mién tng dung bang phuong thirc tinh Appbomain.Unload, ban can truyén
cho né mot tham chiéu Apppomain dén mién ing dung can giai phong. Ban khong thé giai
phong mién tng dung mic dinh do CLR tao lc startup. Poan mi dudi day trinh bay cach su
dung phuong thirc unload.

// Tao moét mién (ng dung mdi.

AppDomain newDomain = AppDomain.CreateDomain ("New Domain");

// Nap assembly vao mién tng dung may.

S

// Giai phéng mién Ung dung.
AppDomain.Unload (newDomain) ;
Phuong thirc Unload chin céac tiéu trinh méi di vao mién ung dung duoc chi dinh va goi
phuong thirc Thread.abort trén tit ca cac tiéu trinh hién dang chay trong mién tmg dung nay.
Néu tiéu trinh goi phuong thirc Unload hién dang chay trong mién ting dung can giai phong thi
moét tiéu trinh khéac s& dugc khoi chay dé thuc hién qua trinh giai phong. Néu co van dé trong
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viéc giai phong mién ung dung, ngoai 1€ system.CannotUnloadAppDomainException s& bi ném
bi tiéu trinh thuc hién qua trinh giai phong.

Trong khi mién u’ng dung dang du’orc giai phong, CLR goi thuc th1 cac phu’orng thirc giai phong
cuia tat ca cac dbi tuong trong mién Gmg dung. Tuy thudc vao sb luong ddi twong va ban chat
ctia cac phuong thuc giai phéng ma qua trinh nay c6 thé mat mot khoang thoi gian nao do.
Phuong thirc AppDomain.IsFinalizingForUnload trd vé true néu mién tng dung dang duoc
giai phong va CLR da bt dau giai phong cac dbi tuong trong d6; nguoc lai, tra vé false.

10. Truy xut thong tin Type
? Ban muén thu liy d6i twong System.Type md ta mot kiéu dir liéu nhét dinh.
‘X St dung mét trong cac cach sau:

¢ Toan tir typeof

¢+ Phwong thirc tinh GetType ctia 16p System.Type

*  Phuong thirc GetType thudc mdt thé hién cia kiéu

¢+ Phwong thirc GetNestedType hay GetNestedTypes ciia l16p Type

¢+ Phwong thirc GetType hay GetTypes ctia 16p Assembly

¢ Phwong thirc GetType, GetTypes, hay FindTypes ciia 16p System.Reflection.

Module

Péi twong Type cung cip mot diém khoi dau dé lam viéc v6i cac kiéu dir liéu bang co ché
phan chieu. Mot doi twong Type cho phép ban kiém tra siéu dir li¢u cua ki€u, thu lay cac thanh
vién cua ki€u, va tao cac doi tuong cua ki€u. Do tam quan trong cua n6, .NET Framework
cung cap nhiéu co che dé lay tham chiéu dén cac doi tuong Type.
Phuong phép hiéu qua nhat dé thu lay dbi twong Type cho mét kiéu cu thé 1a sir dung toan tir
typeof:

System.Type tl = typeof (System.Text.StringBuilder);

Tén kiéu khong dwogc dit trong ddu nhay kép va phai kha phan giai dbi véi trinh bién dich. Vi
tham chiéu dugc phan giai lac bién dich nén assembly chira kiéu nay tré thanh phan phu thudc
tinh ctia assembly va s€ duogc liét ké nhu thé trong assembly manifest ciia ban.

Mot cach khac 1a sir dung phuong thirc tinh Type.GetType, nhin vao mot chudi chia tén kiéu.
Vi str dung chudi dé chi dinh kiéu nén ban c¢6 thé thay d6i né lac thuc thi, diéu nay ma ra canh
cira dén véi thé gidi 1ap trinh dong bang co ché phan chiéu (xem muc 3.12). Néu ban chi dinh
tén kiéu, bo thyuc thi phai tim kiéu nay trong mot assembly dd duoc nap. Ban ciing c¢6 thé chi
dinh mét tén kiéu theo tiéu chuin assembly (tham khao tai liéu .NET Framework SDK vé
phuong thitc Type.GetType dé biét cach két cAu tén kiéu theo tiéu chuin assembly). Cac Iénh
sau trinh bay cach st dung phuong thirc GetType:

// Cé phan biét chit hoa-thudng, tra vé null néu khéng tim thiy.

Type t2 = Type.GetType ("System.String");
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// C6 phén biét chit hoa-thudng,
// ném ngoai 1& TypeloadException néu khéng tim théy.

Type t3 = Type.GetType ("System.String", true);

// Khéng phan biét ch@ hoa-thuong,
// ném ngoai 1lé TypeLoadException néu khéng tim thiy.

Type t4 = Type.GetType ("system.string", true, true);

// Tén kidu theo tiéu chudn assembly.
Type t5 = Type.GetType ("System.Data.DataSet,System.Data," +
"Version=1.0.5000.0,Culture=neutral,
PublicKeyToken=b77a5c561934e089") ;
Pé thu iy ddi tuong Type mo ta kiéu ciia mot ddi twong hién c6, hdy st dung phuong thirc
GetType, dugc hién thuc boi Object va dugc thira ke boi tat ca cac kiéu dir 1iéu. Duéi day la
mot vi du:
System.Text.StringBuilder sb = new System.Text.StringBuilder();

Type t6 = sb.GetType();
Bang 3.2 tom tit cac phuong thirc khac ciing cung cip kha ning truy xudt ddi tuong Type.
Bang 3.2 Cac phuwong thire tra vé dbi twong Type

Phwong thirc Mbo ta

LAy dbi tugng T md ta mot kiéu 1dng bén trong dbi twon
Type.GetNestedType y o g Type ; g g ong
Type hién cb

Lay mot mang cac ddi tugng Type mod ta cac kiéu 16ng bén trong

Type.GetNestedTypes z. o B
doi tugng Type hién co

Léy doi tuong Type mo ta mot kiéu duoc khai bao bén trong

Assembly.GetType
assembly

Lay m{t mang cac doi twong Type mo ta cac ki€u dugc khai bao

Assembly.GetTypes R
bén trong assembly

Léy déi tugng Type md td mot kiéu dugc khai bao bén trong

Module.GetType
module

Léy mot mang cac doi tuong Type mo ta cac kiéu duogc khai bao

Module.GetTypes .
bén trong module

Léy mot mang da duoc loc, chira cac déi tuong Type mo ta cac
kiéu dugc khai bao bén trong module—cac kiéu nay duoc loc
bang mot delegate (xac dinh xem mdi Type c6 xuat hién trong
mang dich hay khong)

Module.FindTypes



106
‘ Chuwong 3: Mién trng dung, co’ ché phan chiéu, va siéu dir liéu

o~ g > a~ o
11. Km tra kKiBu dla mdt d0i 1iQng
Ban mudn kiém tra kiéu ciia mot déi twong.
St dung phuwong thirc thira ké object.GetType dé thu lz‘iy Type cho dbi twong nay.
Trong vai trwong hop, ban ciing cé thé sir dung toan tir is va as dé kiém tra kiéu
ctia mgt doi tuwgng.
T4t ca cac kiéu dit liéu déu thira ké phuong thirc GetType tir 16p co s& Object. Nhu da duogc
thao luan trong muc 3.10, phuong thircc nay tra vé mot tham chiéu Type mé ta kiéu cua ddi
tuong. Bo thyc thi duy tri mét doi tuong Type cho moi kiéu duoc nap va tat ca cac tham chiéu
cho kiéu nay cung chi dén d6i tuong nay. Diéu nay nghia 1a ban c6 thé so sanh hai tham chiéu
kiéu mot cach hiéu qua. Vi dy dudi day trinh bay cach kiém tra mdt doi twong cé phai la
System.IO.StringReader hay khong:
// Tao moét StringReader dé thu nghiém.
Object someObject =

new StringReader ("This is a StringReader");

// Kiém tra xem someObject cé phai 1a mot StringReader hay khéng
// bdng céch thu 14y va so s&nh tham chiéu Type (st dung toadn ti typeof).
if (typeof (System.IO.StringReader) == someObject.GetType()) {

// Lam gi dob.

S
}
C# cung cép toan tr is dé thyc hién nhanh viéc kiém tra nhu trén. Ngoai ra, is s€ tra vé true
néu d6i tuong can kiém tra dan xuét tir 16p duoc chi dinh. Poan ma dudi day kiém tra xem
someobjectléln@tthélﬁén cua System.IO.TextReader, hay mot 16p din xudt tir TextReader
(nhu stringReader):

// Kiém tra xem someObject 1a TextReader,
// hay din xudt ti TextReader bing todn tir is.
if (someObject is System.IO.TextReader) ({

// Lam gi dé.

S
}
Ca hai cach nay déu doi hoi kiéu ding véi toan tir typeof va is phai la kiéu da biét va kha
phén giai lac bién dich. Mot cach khac linh hoat hon (nhung cham hon) 1a str dung phuong
thlrc Type.GetType d€ tra vé mot tham chiéu Type cho kiéu duwgc chi dinh. Tham chiéu Type
khéng dugc phan giai cho dén khi thyc thi, viéc nay anh hudng dén hié¢u ning, nhung cho
phép ban thay d6i phép so sanh kiéu luc thuc thi dya trén gia tri cia mot chudi. Phuong thirc
IsType dudi ddy s€ tra v€ true néu doi tuwong thudc kiéu duogc chi dinh va sit dung phuong
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thirc Type.IsSubclassof dé kiém tra d6i twong nay c6 phai 1a mot 16p con cua kiéu dugc chi
dinh hay khong.

public static bool IsType (object obj, string type) {
Type t = Type.GetType (type, true, true);

return t == obj.GetType() || obj.GetType().IsSubclassOf (t);
}
Cudi cing, ban c6 thé sir dung toan tir as dé ép bit ky dbi twong nao sang kiéu dugc chi dinh.
Néu dbi twong khong thé bi ép sang kiéu dugc chi dinh, toan tir as s& tra vé null. Pidu nay
cho phép ban thuc hién cac phép ép ki€u an toan (safe cast), nhung ki€u dugc so sanh phai la
kha phan giai luc thuc thi. Dudi day 1a mot vi du:
// St dung todn tu as dé& thuc hién mét phép ép kiéu an toan.
StringReader reader = someObject as System.IO.StringReader;
if (reader !'= null) {

// Lam gi dé.

S

% Phwong thirc tinh GetUnderlyingType ciia I6p System.Enum cho phép ban thu liy
Kkiéu thye sw ciia mot Kiéu liét ke.

12. Tao mdt di \Qng bang O chl phan chiu

Ban cin tao mgt d6i twong bing co ché phan chiéu.

> -~

Thu liy dbi twong Type md ta kiéu ciia dbi twong cin tao, goi phwong thic
GetConstructor clia né dé co dwoc déillnyng System.Reflection.ConstructorInfo
mé ta phwong thirc khéi dung cin dung, sau d6 thwe thi phuwong thirc
ConstructorInfo.Invoke.

Buéc dau tién trong viée tao mot dbi twong bang co ché phan chiéu 1a thu l1dy dbi twong Type
mo ta kiéu cua dbi tuong can tao (xem muc 3.10 dé biét thém chi tiét). Khi c6 duoc dbi tuong
Type, hdy goi phuong thirc GetConstructor dé thu léy dbi tuong ConstructorInfo mo ta mot
trong cac phuong thie khai dung cuia kiéu nay. Dang thirc thong dung nhét ciia phuong thic
GetConstructor 1a nhan mdt mang Type lam dbi sb, va tra vé dbi tugng ConstructorInfo mo
ta phuong thirc khéi dyng nhan cac d6i sb duoc chi dinh trong mang Type. Pé thu 1éy ddi
tuong ConstructorInfo md ta phuong thirc khéi dyng mic dinh (khéng co ddi s6), ban hiy
truyén cho phuong thitc GetConstructor mdt mang Type rong (st dung trudng tinh
Type.EmptyTypes); d&ng st dung null, néll khéng GetConstructor s& ném ngoai 1€
System.ArgumentNullException. Néu GetConstructor khong tim thdy phuong thirc khoi dung
nao c6 chir ky phi hop véi cac ddi sb duge chi dinh thi né s& tra vé null.
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Mot khi d3 c6 d6i tugng constructorInfo nhu mong mudn, hiy goi phuong thirc Invoke cua
n6. Ban phai cung cip mot mang chira cac d6i sé ma ban mudn truyén cho phuong thirc khai
dung. Phuong thirc Invoke s€ tao d6i tuong maoi va tra vé mot tham chiéu dén dbi tuong dé
(ban phai ép vé kiéu phu hop). Duéi day 1a doan ma trinh bay cach tao mot ddi tuong
System.Text.StringBuilder, chi dinh ndi dung ban dau cho StringBuilder va strc chira cia
nod.

// Thu 14y dbi tuong Type cho lép StringBuilder.

Type type = typeof (System.Text.StringBuilder);

// Tao Typel[] chtta cidc dbi tuong Type cho mdi dbi sb

// ctua phuong thttc khdi dyng (mét chudi va mot sb nguyén).

Typel[] argTypes = new Type[] {typeof (System.String),
typeof (System.Int32) };

// Thu 14y dbi tuong ConstructorInfo.

ConstructorInfo cInfo = type.GetConstructor (argTypes) ;

// Tao object[] chita cac dbi sb cho phuong thttc khdi dung.

object[] argVals = new object[] {"Some string", 30};

// Tao dbi tugng va ép ndé vé kidu StringBuilder.

StringBuilder sb = (StringBuilder)cInfo.Invoke (argVals);

Chirc nang phan chiéu thuong duoc sir dung dé hién thuc cac factory. Trong d6, ban sir dung
co ché phan chiéu dé thé hién hoa cac 16p thira ké mot 16p co sé pho bién hay hién thuc mot
giao dién phd bién. Thong thudng, ca 16p co s& chung va giao dién chung déu duoc sir dung.
Lép co sé triru tuong s& hién thuc giao dién va bat ky chic ning chung ndo, sau d6 mdi hién
thuc cu thé s& thira ké 16p co s6.

Khong ¢ co ché nao dé khai bao ring mdi 16p cu thé phai hién thuc cac phuong thirc khai
dung véi cac chir ky cu thé. Néu mubn ngudi khac (hang thir ba) hién thyuc cac 16p cu thé thi
ban phai chi rd (trong tai liéu hudng dan) chit ky ciia phuong thire khai dung ma factory cua
ban goi. Cach thong thudng dé tranh van dé nay la sir dung phuong thirc khéi dung mic dinh
(khong co dbi s6), sau d6 cau hinh di tuong bang phuong thirc va thudc tinh. Vi du dudi day
s€ hién thuc mét factory dung dé tao cac ddi tuong c6 hién thuc giao dién 1plugin.

using System;

using System.Reflection;

// Giao dién chung md t&t ca cédc plug-in phai hién thuc.
public interface IPlugin {

string Description { get; set; }
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void Start();

void Stop();

// Lép co s& triu tugng md tét ca céc plug-in phai din xuit tu day.

public abstract class AbstractPlugin : IPlugin {

// Chudi chtta 10i mé ta plug-in.

private string description = "";

// Thuéc tinh dung &é 14y 10i mé ta plug-in.
public string Description {
get { return description; }

set { description = value; }

// Khai bdo cadc thanh vién cua giao dién IPlugin.
public abstract void Start();

public abstract void Stop();

// Mét hién thuc don gidn cho giao dién IPlugin
// && minh hoa lép PluginFactory.

public class SimplePlugin : AbstractPlugin {

// Hién thuc phuong thic Start.
public override void Start () {

Console.WritelLine (Description + ": Starting...");

// Hién thuc phuong thiic Stop.
public override void Stop() {

Console.WriteLine (Description + ": Stopping...");

// Factory dung dé tao cac dbi tuong ctua IPlugin.

public sealed class PluginFactory {

public static IPlugin CreatePlugin(string assembly,
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string pluginName, string description) {

// Thu 14y db6i tuong Type cho plug-in dugc chi dinh.

Type type = Type.GetType (pluginName + ", " + assembly);

// Thu 14y dbéi tuong ConstructorInfo.

ConstructorInfo cInfo = type.GetConstructor (Type.EmptyTypes) ;

// Tao dbi tugng va ép né vé kidu StringBuilder.

IPlugin plugin = (IPlugin)cInfo.Invoke (null);

// C&u hinh IPlugin m&i.

plugin.Description = description;

return plugin;

}
Cau Iénh sau day s€ tao déi trong SimplePlugin béng 16p PluginFactory:
IPlugin plugin = PluginFactory.CreatePlugin (

"CreateObjectExample", // Tén assembly

"SimplePlugin", // Tén 1lép plug-in
"A Simple Plugin" // Loi md ta plug-in
) 7
=™ Lép System.Activator cung chp hai phuwong thirc tinh CreateInstance va

CreateInstanceFrom dung dé tao cac doi twong dua trén ddi twong Type hay chudi
chira tén kiéu. Xem tai liéu .NET Framework SDK dé biét thém chi tiét.

13. Tao mdt dc tink tiy 6&€n

Ban cén tao ra mdt dic tinh theo y ban.

3> -=D

Tao mdt 16p din xuit tir I6p co s6 triru twong System.Attribute. Hién thue cac

phuong thirc khéi dung, cic truwong, va cac thudc tinh dé cho phép ngudi diung
cAu hinh dic tinh. Sir dung System.AttributeUsageAttribute dé dinh nghia:

+  Nhitng phén tir chwong trinh nao la dich ciia dic tinh

*  Ban c6 thé ap dung nhiéu thé hién ciia dic tinh cho mdt phian tir chwong

trinh hay khong
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+  Dic tinh ¢6 dwoc thira ké béi cac kiéu din xuit hay khong
Dic tinh cung cap mot co ché tdng quat cho viée két hop thong tin khai bao (siéu dir lidu) voi
cac phan tir chuong trinh. Siéu dit liéu ndy nam trong assembly da dugc bién dich, cho phép
cac chuong trinh thu 1iy no théng qua co ché phan chiéu luc thuc thi (xem muc 3.14.) Cac
chuong trinh khac, dic biét 1a CLR, sir dung thong tin nay dé xac dinh cach thirc twong tac va
quan 1y cac phan tir chwong trinh.
Pé tao mot dic tinh tuy bién thi hdy dan xudt mot 16p tir 16p co s& triru tuong
System.Attribute. Cac 16p ddc tinh tiy bién phai 1a public va co tén két thuc bang
“Attribute”. Mot ddc tinh tiry bién phai c6 it nhat mot phuong thirc khai dung cong khai. Cac
ddi sb cua phuong thirc khoi dung s& tré thanh cac ddi sb vi tri (positional parameter) cia dic
tinh. Nhu v6i bat ky 16p nao khac, ban cé thé khai bao nhiéu phuong thirc khoi dung, cho
phép ngudi ding tiry chon sir dung céc tdp khac nhau cua cac ddi sé vi tri khi 4p dung dic
tinh. Bt ky thudc tinh va truong doc/ghi cong khai nao do dic tinh khai bao déu trd thanh ddi
sb duoc néu tén (named parameter).
Pé diéu khién cach thuc ngudi ding 4ap dung dic tinh, hdy ap dung dic tinh
AttributeUsageAttribute cho dac ﬁnlltﬁy’bién.cﬁa ban. Pic tinh AttributeUsageAttribute
hd tro mot d6i sd vi tri va hai ddi sé duoc néu tén, duge md ta trong bang 3.3. Cac gia tri mac
dinh chi dinh gia tri sé duoc ap dung cho dac tinh tuy bién cua ban néu ban khong ap dung
AttributeUsageAttribute hodc khong chi dinh gia tri cho mdt thong s6.

Bang 3.3 Cac thanh vién thuéc kiéu liét ke AttributeUsage

Thong s6

Mot thanh vién thudc kiéu liét ké
System.AttributeTargets, chi dinh
phén tir chuong trinh ma dic tinh s&
¢6 hiéu luc trén do.

ValidOn Viﬂﬁ AttributeTargets.All

dugcnéu  Dic tinh c6 thé duge chi dinh nhiéu

AllowMultiple . A R N . false
tén lan cho m¢t phan tr hay khong.
. Dic tinh c6 duoc thira ké boi cac 16p
, duoc néu x ) , . o
Inherited o dan xuat hay cac thanh vién dugc true
én

chép de¢ hay khong.

Vi du dudi day trinh bay cach tao mét dic tinh tuy bién c6 tén 13 Authorattribute, cho phép
ban xac dinh té€n va cong ty ciia nguoi tao ra 16p hay assembly. AuthorAttribute khai bdo mot
phuong thirc khai dung cong khai, nhan mét chudi chira tén tac gia. Piéu nay yéu cau nguoi
st dung AuthorAttribute phai ludn cung cép mot doi sd vi tri chua tén tac gid. Company la
thudc tinh cong khai (c6 thé dung lam ddi sé duoc néu tén), Name 1a thudc tinh chi-doc (khong
thé dung lam ddi s6 dwgc néu tén).

using System;

[AttributeUsage (AttributeTargets.Class | AttributeTargets.Assembly,
AllowMultiple = true, Inherited = false)]

public class AuthorAttribute : System.Attribute {
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private string company; // Cdng ty cua tac gia

private string name; // Tén téac gia

// Khai bdo phuong thic khoi dung céng khai.
public AuthorAttribute(string name) {
this.name = name;

company = "";

// Khai b&o thudéc tinh Company cé quyén set/get.
public string Company {
get { return company; }

set { company = value; }

// Khai bdo thudc tinh Name chi-doc.
public string Name{

get { return name;}

}
Duéi day 1a cach st dung authorAttribute:
// Khai bdo Square Nguyen la tac gia cua assembly.

[assembly:Author ("Square Nguyen", Company = "Goldsoft Ltd.")]

// Khai bdo Square Nguyen la tac gia cua 1op.
[Author ("Square Nguyen", Company = "Goldsoft Ltd.")]
public class SomeClass {

S

// Khai b&o Stephen Chow l1la té&c gia cua lép.
[Author ("Stephen Chow") ]
public class SomeOtherClass {

S
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14. SO dung O ché phan chi€u 48 kim tra
cdc dc tinh a mdt phan 8 cAlOng trink

? Ban mudn sir dung co ché phan chiéu dé kiém tra cac dic tinh tuy bién da dwoc

ap dung cho mot phin tir chwong trinh.
& Goi phuong thirc GetCustomAttributes ciia ddi twong din xuit tir l6p

System.Reflection.MemberInfo (ddi twong nay mé ti phin tir chwong trinh cin
kiém tra).

Tét ca cac 10p mo ta cac phan tir chuong trinh déu din xuét tir 16p MemberInfo. Lop nay bao
géanype,EventInfo,Fieldlnfo,PropertyInfo,Vé MethodBase. MethodBase Céthénlhailép
con: ConstructorInfo va MethodInfo. Ban c6 thé g0i phuong thirc GetCustomAttributes néu
¢ duge bat ki d6i twong nao cua cac 16p nay. Phuong thic nay s& tra v& mang chira cac dic
tinh tiry bién di duoc 4p dung cho phan tir chwong trinh. Chu y 13 mang nay chi chtra cac dic
tinh tuy bién chtr khong chira cac ddc tinh c6 sin trong thu vién cac 16p co s& cua .NET
Framework.

Phuong thirc GetCustomattributes c6 hai dang thirc. Dang dau tién nhan mot d6i sb bool dé
xé4c dinh phuong thirc nay c6 tra vé& cac dic tinh duoc thira ké tir cac 16p cha hay khong. Dang
thtr hai nhan thém mot ddi sd Type ¢6 vai trd nhu mot bod loc, két qua tra vé 1a cac dic tinh
thuge kiéu da duoc chi dinh boi Type.

Vi du sau str dung dac tinh tuy bién authorattribute da dugc khai bdo trong muc 3.13 va ap
dung n6 vao l6p GetCustomAttributesExample. Phuong thitc Main s& goi phuong thuc
GetCustomAttributes, loc cdc ddc tinh dé két qua tra vé chi c6 cac thé hién cua
AuthorAttribute. Ban c6 thé thuc hién ép kiéu an toan cac dic tinh nay vé tham chiéu
AuthorAttribute VA truy Xuat cc thanh vién cua chung ma khong can si dung co ché phan
chiéu.

using System;

[Author ("Stephen Chau")]

[Author ("Square Nguyen", Company = "Goldsoft Ltd.")]
public class GetCustomAttributesExample {

public static void Main() {

// L&y d&bi tugng Type cho chinh lép nay.

Type type = typeof (GetCustomAttributesExample);

// L&y céac dic tinh cho kidu nay. Si dung bd loc dé&

// k&t qua tra v& chi c6 céc thé hién cua AuthorAttribute.
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object[] attrs =

type.GetCustomAttributes (typeof (AuthorAttribute), true);

// Liét ké& céac ddc tinh.
foreach (AuthorAttribute a in attrs) {

Console.WriteLine(a.Name + ", " + a.Company);

// Nh&n Enter dé& k&t thic.

Console.ReadLine () ;
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ot trong nhitng diém manh cua hé didu hanh Microsoft Windows 1a cho phép
nhiéu chwong trinh (tién trinh—process) chay dong thoi va cho phép mdi tién
trinh thye hién nhiéu tac vu dong thoi (bang nhiéu tiéu trinh—thread). Chuong
nay sé& trinh bay cach kiém soat cac tién trinh va céc tiéu trinh trong cac ing dung dua vao cac
tinh niang do thu vién 16p .NET Framework cung cip. Cic muc trong chuong niy sé& trinh bay
cach thuc hién cac van dé sau:
Str dung céc k¥ thuét va cac tinh ning khac nhau ctia .NET Framework dé tao cac tiéu
trinh méi (muc 4.1 dén 4.5).
Kiém soat qua trinh thuc thi cia mot tiéu trinh dé biét duoc khi nao né két thic (muc
4.6 va4.7).

DPong bo hoa qua trinh thyc thi ctia nhiéu tiéu trinh (muc 4.8 va 4.9).
Chay va dirng céc tién trinh méi (muc 4.10 va 4.11).

Bao dam réng tai mot thoi diém chi co thé chay mot thé hién cua ung dung (muc 4.12).

1. Th ¢ thi pAiOng thc vOi thread-pool

? Ban cén thyce thi mgt phuong thire bing mét tiéu trinh trong thread-pool ciia bd
thue thi.
X Khai bao mgt phuwong thirc chira ma Iénh cén thuec thi; phuong thirc nay phai tra

vé void va chi nhin mdt d6i sé. Sau dé, tao mdt thé hién cha dy nhiém
System.Threading.WaitCallback tham chiéu dén phwong thirc nay. Tiép tuc, goi
phwong thirc tinh QueueUserWorkItem clia 16p System.Threading.ThreadPool, Va
truyén thé hién iy nhiém da tao 1am ddi s6. Bo thue thi sé xép thé hién iy nhiém
nay vao hang dei va thuc thi né khi mgt tiéu trinh trong thread-pool sin sang.

Néu tmg dung st dung nhiéu tiéu trinh c6 thoi gian sdng ngin hay duy tri mot sé lugng 16n
céc tiéu trinh déng thoi thi hiéu nang co thé giam sut boi cac chi phi cho viéc tao, van hanh va
hiy céc tiéu trinh. Ngoai ra, trong mot hé thong hd-tro-da-tiéu-trinh, cac tiéu trinh thuong &
trang thai rdi suét mot khoang thoi gian dai dé chd diéu kién thyc thi phit hop. Viée sir dung
thread-pool s& cung cdp mot giai phap chung nham cai thién tinh quy mé va hiéu ning cua cac
hé thdng hd-tro-da-tiéu-trinh.

NET Framework cung cAp mot hién thuc don gian cho thread-pool ma ching ta c6 thé truy
xuét thong qua cac thanh vién tinh cta 16p ThreadPool. Phuong thirc QueueUseriiorkItem cho
phép ban thyc thi mot phuong thirc bang mét tiéu trinh trong thread-pool (dit cong viée vao
hang doi). Mdi cong viéc dugc md ta bdi mot thé hién cua Uy nhi€ém waitCallback (tham
chiéu dén phuong thirc can thyc thi). Khi mét tiéu trinh trong thread-pool sin sang, né nhan
cong viée ké tiép tir hang doi va thuc thi cong viéc nay. Khi di hoan tit cong viéc, thay vi két
thuc, tiéu trinh ndy quay vé thread-pool va nhan cong viéc ké tiép tir hang doi.

Viéc sir dung thread-pool cua bo thuc thi giup don gian hoa viéc 1ap trinh hd-trg-da-tiéu-trinh.
Tuy nhién, can luu y day la thread-pool dugc hién thyc don gian, chi nham muc dich sir dung
chung. Trudc khi quyét dinh str dung thread-pool nay, can xem xét cac diém sau:
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B6 thyc thi quy dinh s tiéu trinh t6i da dwoc cip cho thread-pool; ban khong thé thay
d6i s6 t6i da nay bang cac tham s6 cau hinh hay tir bén trong ma dugc-quan-ly. Gidi
han mic dinh 1a 25 tiéu trinh cho mdi CPU trong hé théng. S6 tiéu trinh téi da trong
thread-pool khong gidi han s cac cong viée dang chd trong hang doi.

Ciling nhu viéc cho phép ban st dung thread-pool dé thuc thi ma 1énh mot cach truc
tiép, bo thuc thi con sir dung thread-pool cho nhiéu muc dich bén trong, bao gdm viéc
thuc thi phuong thirc mot cach bat dong bd (xem muc 4.2) va thyc thi cac su kién dinh
thoi (xem muc 4.3). Tat ca cac cong viéc nay c6 thé dan dén sy tranh chép gitra céc tiéu
trinh trong thread-pool; nghia la hang dgi c6 thé trd nén rat dai. Miac du do dai toi da
ctia hang doi chi bi giéi han boi s6 luong bd nhé con lai cho tién trinh cta bd thyc thi,
nhung hang doi qua dai s€ lam kéo dai qua trinh thyuc thi ctia cac cong viéc trong hang
doi.

Ban khong nén sir dung thread-pool dé thuc thi céac tién trinh chay trong mot thoi gian
dai. Vi s6 tiéu trinh trong thread-pool 1a c¢6 giéi han, nén chi mét sd it tiéu trinh thudc
cic tién trinh loai nay ciing s& anh huong déang ké dén toan bo higu ning cua thread-
pool. Péac biét, ban nén tranh dat cac tiéu trinh trong thread-pool vao trang thai doi
trong mot thoi gian qua dai.

Ban khong thé diéu khién lich trinh cua céc tiéu trinh trong thread-pool, cling nhu
khong thé thay d6i d6 wu tién cia cac cong viée. Thread-pool xir Iy cac cong viée theo
thir tu nhu khi ban thém chung vao hang doi.

Mot khi cong viée da duoc dit vao hang doi thi ban khong thé huy hay dimg né.

Vi du dudi day trinh bay cach str dung 16p Threadpool dé thuc thi mot phuong thirc c6 tén la
DisplayMessage. Vi du néy'sétruyén.DisplayMessage dén ﬂnead—poolhailﬁn,lﬁn.déu.khéng
c6 dbi s6, 14n sau c6 dbi s 1a dbi twong MessageInfo (cho phép kiém soat thong tin ma tiéu
trinh s& hién thi).

using System;

using System.Threading;

// L

6p ding dé truyén dix 1iéu cho phuong thitic DisplayMessage

// khi né dugc thuc thi bdng thread-pool.

publ

ic class MessageInfo {

private int iterations;

private string message;

// Phuong thic khdi dung nhdn céc thiét 1&p cdu hinh cho tiéu trinh.

public MessageInfo(int iterations, string message) {

this.iterations = iterations;
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this.message = message;

// Céc thudc tinh dung dé 14y cac thiét 1lap céu hinh.
public int Iterations { get { return iterations; } }

public string Message { get { return message; } }

public class ThreadPoolExample {

// Hién thi théng tin ra ctta sb Console.

public static void DisplayMessage (object state) {

// Ep dbi sb state sang MessageInfo.

MessageInfo config = state as Messagelnfo;

// Néu dbi sb config 1la null, khéng cé6 dbi sb nao duoc
// truyén cho phuong thttc ThreadPool.QueueUserWorkItem;
// st dung céc gid tri mdc dinh.

if (config == null) {

// Hién thi mét théng bdo ra cua sb Console ba lan.

for (int count = 0; count < 3; count++) {

Console.WritelLine ("A thread-pool example.");

// Vao trang thai cho, dung cho muc dich minh hoa.
// Tranh dua cédc tidu trinh cua thread-pool
// vao trang thai chd trong cac Gng dung thuc té.

Thread.Sleep (1000);

} else {

// Hién thi mét théng bao dugc chi dinh trudc

// v&i sb& 1lan ciing dugc chi dinh trudc.

for (int count = 0; count < config.Iterations; count++) {
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Console.WriteLine (config.Message);

// Vao trang thai cho, dung cho muc dich minh hoa.
// Tranh dua cédc tiédu trinh cua thread-pool
// vao trang thai chd trong cac (ng dung thuc té.

Thread.Sleep (1000) ;

public static void Main() {

// Tao moét dbi tuong uy nhiém, cho phép chung ta
// truyén phuong thtuc DisplayMessage cho thread-pool.
WaitCallback workMethod =

new WaitCallback (ThreadPoolExample.DisplayMessage);

// Thuc thi DisplayMessage bdng thread-pool (khéng cé dbi sb).

ThreadPool.QueueUserWorkItem (workMethod) ;

// Thuc thi DisplayMessage bang thread-pool (truyén mét
// dbi tugng MessageInfo cho phuong thtc DisplayMessage) .
MessageInfo info =

new MessagelInfo (5, "A thread-pool example with arguments.");
ThreadPool.QueueUserWorkItem (workMethod, info);
// Nhin Enter dé két thuc.

Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine();
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2. T ¢ thi pAdOng thilfc mdt cdch 64t Ong 60

? Ban cin thuc thi mdt phwong thire va tiép tuc thue hién cac cong viée khac trong
khi phwong thirc nay vin chay trong mét tiéu trinh riéng biét. Sau khi phwong
thire di hoan tit, ban cén ldy tri tra vé ciia né.

’X Khai bio mdt ity nhiém cé chir ky giéng nhw phwong thirc cin thye thi. Sau dé,

tao mot thé hi¢n ciia iy nhiém tham chiéu dén phuwong thirc nay. Tiép theo, goi
phuong thirc BeginInvoke cita thé hién vy nhiém dé thwc thi phwong thirc ciia
ban. K& dén, sir dung phwong thirc EndInvoke dé kiém tra trang thai ciia phwong
thire ciing nhu thu Iy tri tra vé ciia né néu da hoan tit.

Khi cho goi mdt phuong thirc, chung ta thuong thuc hién mét cach déng bg; nghia 1a ma 1énh
thuc hién 101 goi phai di vao trang thai dung (block) cho dén khi phuong thtrc dugce thuc hién
xong. Pay 1a cach can thiét khi ma 1énh yéu ciu qua trinh thyc thi phwong thirc phai hoan tit
trude khi n6 ¢ thé tiép tuc. Tuy nhién, trong mot s6 truong hop, ban lai can thuc thi phuong
thirc moét cach bat déng bo; nghia la ban cho thuc thi phuong thirc nay trong mot tiéu trinh
riéng trong khi van tiép tuc thue hién cac cong viéc khac.

NET Framework hd trg ché do thuc thi bat déng b9, cho phép ban thuc thi bat ky phuong
thirc nao mot cach bat déng bo bang mot ty nhiém. Khi khai bao va bién dich mot iy nhiém,
trinh bién dich s& tu dong sinh ra hai phwong thic hd tro ché d6 thuc thi bat dong bo:
BeginInvoke va EndInvoke. Khi ban goi phuong thirc BeginInvoke cua mot thé hién uy nhiém,
phuong thirc duoc tham chiéu boi ty nhiém nay dugc xép vao hang doi dé thuc thi bat dong
b6. Quyén kiém soat qua trinh thyc thi dugc tra vé cho méi goi BeginInvoke ngay sau do, va
phuong thirc duoc tham chiéu s& thuc thi trong ngit canh cua tiéu trinh sin sang trude tién
trong thread-pool.

Céac db6i sb cua phuong thirc BeginInvoke gdm cac ddi sé duoc chi dinh béi iy nhiém, cong
véi hai d6i s6 dung khi phuong thirc thuc thi bat dong bo két thic. Hai ddi sd nay 1a:

+ Mot thé hién cua ty nhiém System.AsyncCallback tham chiéu dén phuong thirc ma bo
thuc thi s& goi khi phuong thirc thuc thi bat dong bo két thuc. Phuong thirc nay s& duoc
thuc thi trong ngit canh ctia mot tiéu trinh trong thread-pool. Truyén gia tri nu1l cho dbi
s6 nay nghia 1a khong c6 phuong thirc nao dugc goi va ban phai sir dung mot co ché
khac dé xac dinh khi nao phuong thire thuc thi bat bo két thic (s€ dugc thao luan bén
dudi).

+ Mot tham chiéu d6i tugng ma bo thuc thi s& lién két véi qua trinh thyc thi bit dong bo.
Phuong thirc thuc thi bat dong bo khong thé sir dung hay truy xuat dén d6i tuong nay,
nhung ma 1énh ciia ban c6 thé sir dung n6 khi phuong thirc nay két thic, cho phép ban
lién két thong tin trang thai voi qua trinh thuc thi bat ddng bé. Vi du, dbi twong nay cho
phép ban anh xa cac két qua vai cac thao tac bat dong bo da duoc khoi tao trong trudong
hop ban khéi tao nhiéu thao tac bat dong bo nhung st dung chung mot phuong thirc
callback dé xir 1y viéc két thic.

Phuong thirc EndInvoke cho phép ban lay tri tra vé ciia phuong thtrc thuc thi bat dong bo,
nhung trude hét ban phai xac dinh khi nao n6 két thuc. Duéi day 1a bdn k¥ thuat dung dé xac
dinh mot phwong thire thyc thi bat dong bo di két thic hay chua:
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+  Blocking—dimg qué trinh thyc thi cua tiéu trinh hién hanh cho dén khi phuong thirc
thuc thi bat dong bo két thic. Diéu nay rat gidng véi su thuc thi dong bd. Tuy nhién,
néu linh hoat chon thoi diém chinh x4c dé dua ma 1énh cua ban vao trang thai ding
(block) thi ban van con co hdi thuc hién thém mét sb viée trude khi ma 1énh di vao
trang thai nay.

+  Polling—Iap di lap lai viéc kiém tra trang thai cua phuong thirc thuc thi bt déng bo dé
xac dinh n6 két thuc hay chua. Bay la mét k¥ thuat rat don gian, nhung néu xét vé mat
xur ly thi khéng dugc hi€u qua. Ban nén tranh cac vong lap chat 1am lang phi thoi gian
ctia bo xtr 1y; tot nhat 1a nén dat tiéu trinh thyc hién polling vao trang thai nghl (sleep)
trong mot khoang thoi gian bang cach sir dung Thread.sleep gitta cac lan kiém tra
trang thai. Boi k¥ thuét polling doi héi ban phai duy tri mgt vong 1ap nén hoat dong cia
tiéu trinh cho s& bi gidi han, tuy nhién ban c6 thé dé dang cap nhat tién d6 cong viéc.

J Waiting—s\ dung mot ddi tuong din xuét tir 16p system.Threading.WaitHandle dé bao
hiéu khi phuong thirc thyc thi bat déng bo két thic. Waiting 1a mot cai tién cia ki thuat
polling, né cho phép ban chd nhiéu phuong thirc thuc thi bat dong bd két thuc. Ban
cung c6 thé chi dinh céac g1a tri time-out cho phép tiéu trinh thuc hién Waltll’lg dung lai
néu phuong thtrc thuc thi bat dong b6 da dién ra qua lau, hodc ban mudn cap nhat dinh
ky bo chi trang thai.

*  Callbacks—Callback 1a mdt phuong thuc ma bd thuc thi s€ goi khi phuong thuc thuc
thi bat dong bd két thuc. Ma 1énh thuc hién 16 goi khong can thuc hién bat ky thao tac
kiém tra nao, nhung van c6 thé tiép tuc thuc hién cac cong viéc khac. Callback rat linh
hoat nhung ciing rit phtc tap, dic biét khi c6 nhiéu phuong thire thuc thi bat dong bod
chay ddng thdi nhung st dung cing mét callback. Trong nhitng trudng hop nhu thé,
ban phai str dung cac dbi twong trang thai thich hop dé so tring cac phuong thirc da
hoan tit v&i cac phuong thire d3 khéi tao.

LOp AsyncExecutionExample trong vi du dudi ddy mo ta co ché thuc thi bat dong bd. No sir
dyung mot iy nhiém c6 tén 14 AsyncExampleDelegate dé thyuc thi bat ddng bé mot phuong thirc
cO tén 1 LongRunningMethod. Phuong thltc LongRunningMethod st dung Thread.Sleep dé mo
phong mét phuong thure ¢6 thoi gian thue thi dai.

// Uy nhiém cho phép ban thuc hién viéc thuc thi bit ddng bd

// cua AsyncExecutionExample.LongRunningMethod.

public delegate DateTime AsyncExampleDelegate (int delay, string name);

// Phuong thtc cd thoi gian thuc thi dai.

public static DateTime LongRunningMethod(int delay, string name) {

Console.WriteLine ("{0} : {1} example - thread starting.",

DateTime.Now.ToString ("HH:mm:ss.f£f£ff"), name);
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// M®6 phong viéc xu ly tén nhidu thoi gian.

Thread.Sleep (delay) ;

Console.WriteLine ("{0} : {1} example - thread finishing.",

DateTime.Now.ToString ("HH:mm:ss.f££f£f"), name);

// Tra vé thoi gian hoan t&t phuong thuc.

return DateTime.Now;

AsyncExecutionExample chira ndm phuong thirc dién dat cac cach tiép can khac nhau vé viéc
két thiic phuong thirc thuc thi bat ddng bo. Dudi day s& mo ta va cung cap ma Iénh cho céc
phuong thure do.

1.

Phwong thirc BlockingExample

Phuong thitc BlockingExample thyc thi bit ddng by phuong thirc LongRunningMethod va
tiép tuc thuc hién cong viéc cua nd trong mot khoang thoi gian. Khi xir Iy xong cong
viéc nay, BlockingExample chuyén sang trang thai dimg (block) cho dén khi phuong
thirc LongRunningMethod két thic. Dé vao trang thai ding, BlockingExample thuc thi
phuong thirc EndInvoke cua thé hién Gy nhi€ém AnsyncExampleDelegate. Néu phuong
thirc LongRunningMethod két thiic, EndInvoke tra vé ngay lap tuc, néu khoéng,
BlockingExample chuyén sang trang thai dimg cho dén khi phuong thic
LongRunningMethod Kkét thuc.

public static void BlockingExample () {

Console.WriteLine (Environment.NewLine +

"*** Running Blocking Example ***");

// Goi LongRunningMethod mét céch bt ddng bé. Truyén null cho
// ca& uy nhiém callback va d6i tuong trang thai bt déng bo.
AsyncExampleDelegate longRunningMethod =

new AsyncExampleDelegate (LongRunningMethod) ;

IAsyncResult asyncResult = longRunningMethod.BeginInvoke (2000,

"Blocking", null, null);

// Thuc hién céng viéc khic cho dén khi

// s&n sang di vao trang thai dung.

for (int count = 0; count < 3; count++) {
Console.WriteLine ("{0} : Continue processing until " +

"ready to block...",
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DateTime.Now.ToString ("HH:mm:ss.f£££f"));

Thread.Sleep(200);

// Pi vao trang thai ding cho dén khi phuong thutc

// thuc thi b4t ddng bo k&t thtuc va thu 14y két qua.

Console.WriteLine ("{0} : Blocking until method is " +
"complete...", DateTime.Now.ToString ("HH:mm:ss.ffff"));

DateTime completion =

longRunningMethod.EndInvoke (asyncResult) ;

// Hién thi théng tin két thic.
Console.WriteLine ("{0} : Blocking example complete.",

completion.ToString ("HH:mm:ss.f£f£f£f"));

Phwong thirc PollingExample

Phuong thurc pollingExample thyc thi bat déng bd phuong thirc LongRunningMethod va
sau d6 thuc hién vong lip polling cho dén khi LongRunningMethod két thuc.
PollingExample kiém tra thudc tinh IsComplete cla thé hién TasyncrResult (dugc tra vé
bdi BeginInvoke) dé xac dinh phuong thirc LongRunningMethod da két thic hay chua,
néu chua, PollingExample & g01 Thread. Sleep.

public static void PollingExample () {

Console.WritelLine (Environment.NewLine +

"**%* Running Polling Example ***");

// Goi LongRunningMethod mét céch bt ddng bd. Truyén null cho
// ca uy nhiém callback va dbéi tuong trang thai bat déng bo.
AsyncExampleDelegate longRunningMethod =

new AsyncExampleDelegate (LongRunningMethod) ;

IAsyncResult asyncResult = longRunningMethod.BeginInvoke (2000,

"Polling", null, null);

// Thuc hién polling @& kiém tra phuong thtc thuc thi

// bat ddng bd két thuc hay chua. Néu chua két thuc
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// thi di vao trang thai chd trong 300 mini-gidy
// trudc khi thuc hién polling 1lan nfta.
Console.WriteLine ("{0} : Poll repeatedly until method is " +
"complete...", DateTime.Now.ToString ("HH:mm:ss.ffff"));
while (!asyncResult.IsCompleted) {
Console.WriteLine ("{0} : Polling...",
DateTime.Now.ToString ("HH:mm:ss.f£££f"));

Thread.Sleep (300) ;

// Thu 14y két qua cua phuong thic thuc thi bit ddng bd.
DateTime completion =

longRunningMethod.EndInvoke (asyncResult) ;

// Hién thi théng tin két thuc.
Console.WriteLine ("{0} : Polling example complete.",
completion.ToString ("HH:mm:ss.f£f££f"));
}
Phuwong thirc waitingExample

Phuong thirc waitingExample thuc thi bat déng bo phuong thirc LongRunningExample va
sau do cho cho dén khi LongRunningMethod kétthﬁC.WaitingExample st dung thudc
tinh AsyncWaitHandle cta thé hién TAsyncresult (dugc tra vé bodi BeginInvoke) dé co
dugc mot WaitHandle va sau d6 goi phuong thirc waitOne cua WaitHandle. Viéc st dung
gia tri time-out cho phép wWaitingExample dimg qua trinh doi dé thyc hién cong viéc
khac hodc dirng hoan toan néu phuwong thirc thyc thi bit ddng bo dién ra qua lau.

public static void WaitingExample () {

Console.WritelLine (Environment.NewLine +

"F*% Running Waiting Example ***");

// Goi LongRunningMethod mét céch bt ddéng bd. Truyén null cho
// ca uy nhiém callback va d6i tuong trang thai bt ddng bo.
AsyncExampleDelegate longRunningMethod =

new AsyncExampleDelegate (LongRunningMethod) ;

IAsyncResult asyncResult = longRunningMethod.BeginInvoke (2000,

"Waiting", null, null);
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// Poi phuong thtc thuc thi bit ddng bé két thic.

// Time-out sau 300 mili-gidy va hién thi trang thai ra

// ctra sb Console truéc khi tiép tuc doi.

Console.WriteLine ("{0} : Waiting until method is complete...",
DateTime.Now.ToString ("HH:mm:ss.ff£f£f"));

while (!asyncResult.AsyncWaitHandle.WaitOne (300, false)) {

Console.WriteLine ("{0} : Wait timeout...",

DateTime.Now.ToString ("HH:mm:ss.f£££f"));

// Thu 14y k&t qud cua phuong thtc thuc thi bt déng bé.
DateTime completion =

longRunningMethod.EndInvoke (asyncResult) ;

// Hién thi théng tin két thuc.
Console.WriteLine ("{0} : Waiting example complete.",
completion.ToString ("HH:mm:ss.f£f£f£f"));

}

4. Phuong thirc WaitAllExample

Phuong thirc WaitAllExample thuc thi bat dong bd phuwong thirc LongRunningMethod
nhiéu 14n va sau d6 sir dung méang cac ddi tuong waitsandle dé doi cho dén khi tat ca
cac phuong thire két thic.

public static void WaitAllExample () {

Console.WritelLine (Environment.NewLine +

"H%* Running WaitAll Example ***");

// Mdt ArrayList chtta cdc th& hién IAsyncResult
// cho céc phuong thitc thuc thi bit ddng bd.

ArrayList asyncResults = new ArrayList(3);

// Goi ba lan LongRunningMethod mét cédch bt ddng bo.
// Truyén null cho cd ay nhiém callback va dbi tuong
// trang thai bAt dbéng bd. Thém thé hién IAsyncResult
// cho mdi phuong thic vao ArrayList.

AsyncExampleDelegate longRunningMethod =
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new AsyncExampleDelegate (LongRunningMethod) ;

asyncResults.Add (longRunningMethod.BeginInvoke (3000,

"WaitAll 1", null, null));

asyncResults.Add (longRunningMethod.BeginInvoke (2500,

"WaitAll 2", null, null));

asyncResults.Add (longRunningMethod.BeginInvoke (1500,

"WaitAll 3", null, null));

// Tao moét mang cac déi tuong WaitHandle,
// s& dugc si dung d& doi tdt cad cac phuong thic
// thuc thi b4t ddng bo k&t thuc.

WaitHandle[] waitHandles = new WaitHandle[3];

for (int count = 0; count < 3; count++) {

waitHandles[count] =

((IAsyncResult)asyncResults|[count]) .AsyncWaitHandle;

// Poi ca ba phuong thitc thuc thi b&t ddng bo két thuc.

// Time-out sau 300 mili-gidy va hién thi trang thai ra

// cua sb Console truéc khi tiép tuc doi.

Console.WriteLine ("{0} : Waiting until all 3 methods are " +
"complete...", DateTime.Now.ToString ("HH:mm:ss.ffff"));

while (!WaitHandle.WaitAll (waitHandles, 300, false)) {
Console.WriteLine ("{0} : WaitAll timeout...",

DateTime.Now.ToString ("HH:mm:ss.ff£f£f"));

// Kiém tra k&t qua ctua mdi phuong thic va xac dinh
// thoi gian phuong thiic cubi cung két thuc.

DateTime completion = DateTime.MinValue;

foreach (IAsyncResult result in asyncResults) {
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DateTime time = longRunningMethod.EndInvoke (result);

if ( time > completion) completion = time;

// Hién thi théng tin k&t thuc.
Console.WriteLine ("{0} : WaitAll example complete.",
completion.ToString ("HH:mm:ss.f£f££f"));

}

5. Phwong thirc CallbackExample

Phuong thiic callbackExample thuc thi bat déng bo phuong thirc LongRunningMethod va
truyén mot thé hién wy nhiém AsyncCallback (tham chiéu dén phuong thic
CallbackHandler) cho phuong thiic BeginInvoke. Phuwong thirc CallbackHandler s€
dugc goi mot cach ty dong khi phuong thirc LongRunningMethod két thac, két qua la
phuong thirc callbackExample van tiép tuc thyuc hién cong viéce.

public static void CallbackExample () {

Console.WritelLine (Environment.NewLine +

"*** Running Callback Example ***");

// Goi LongRunningMethod mét céch bt ddng bd. Truyén mot
// thé hién uy nhiém AsyncCallback tham chiéu dén

// phuong thtc CallbackHandler. CallbackHandler s&

// tu déng dugc goi khi phuong thtc thuc thi bit ddng bd
// két thtc. Truyén mét tham chiéu dén thé hién uy nhiém
// AsyncExampleDelegate nhu moét trang thai bat déng bo;
// néu khéng, phuong thtc callback khéng thé truy xuit

// thé hién uy nhiém dé goi EndInvoke.
AsyncExampleDelegate longRunningMethod =

new AsyncExampleDelegate (LongRunningMethod) ;

IAsyncResult asyncResult = longRunningMethod.BeginInvoke (2000,
"Callback", new AsyncCallback (CallbackHandler),

longRunningMethod) ;

// Tiép tuc véi céng viéc khéac.

for (int count = 0; count < 15; count++) {
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Console.WriteLine ("{0} : Continue processing...",
DateTime.Now.ToString ("HH:mm:ss.f£f££"));

Thread.Sleep (200) ;

// Phuong thitc xu 1y viéc két thac bit ddng bd bing callbacks.

public static void CallbackHandler (IAsyncResult result) {

// Trich tham chiéu dén thé hién AsyncExampleDelegate
// tu thé hién IAsyncResult.
AsyncExampleDelegate longRunningMethod =

(AsyncExampleDelegate) result.AsyncState;

// Thu 14y két qua cua phuong thttc thuc thi bit ddng bd.

DateTime completion = longRunningMethod.EndInvoke (result);

// Hién thi théng tin k&t thuc.
Console.WriteLine ("{0} : Callback example complete.",

completion.ToString ("HH:mm:ss.ff£f£f"));

3. Th\c thi phUOng thlc 6ang Timer

? Ban cin thyc thi mt phwong thirc trong mét tiéu trinh riéng theo chu ky hay &
mjt thoi diém x4c dinh.

’X Khai biao mét phwong thirc tra vé void va chi nhan mét ddi twong lam ddi s6. Sau
do, tao mot thé hién Gy nhiém System.Threading.TimerCallback tham chiéu dén
phuwong thirc nay. Tiép theo, tao mot ddi twong System.Threading.Timer va
truyén né cho thé hi¢n iy nhi¢ém Timercallback ciing v6i mdt ddi twong trang
thai ma Timer s& truyén cho phwong thirc ciia ban khi Timer hét hiéu lwe. B thue
thi sé chd cho dén khi Timer hét hi¢u lrc va sau d6 goi phwong thirc ciia ban bing
mdt tiéu trinh trong thread-pool.

Thong thuong, rat hitu ich khi thyc thi mot phuong thirc & mot thoi diém xac dinh hay &
nhitng thoi khoang xac dinh. Vi dy, ban cin sao luu dit liéu luc 1:00 AM mdi ngay hay x6a
ving dém dir liéu mdi 20 phut. Lép Timer gitp viée dinh thoi thuc thi mét phuong thire tré
nén dé& dang, cho phép ban thuc thi mét phuong thirc dwgc tham chiéu boi ty nhiém
TimerCallback & nhitng thoi khoang nhit dinh. Phuong thirc dugc tham chiéu s& thuc thi
trong ngit canh ciia mot tiéu trinh trong thread-pool.
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Khi tao mot d6i tuong Timer, ban can chi dinh hai thoi khoang (thdi khoang c6 thé duoc chi
dinh la cac gié tri kiéu int, long, uint, hay System. TimeSpan):

+  Gia tri dau tién 1a thoi gian tré (tinh bang mili-giay) dé phwong thirc ctia ban duoc thuc
thi 1an dau tién. Chi dinh gia tri 0 dé thyuc thi phuong thirc ngay lap tirc, va chi dinh
System.Threading.Timeout.Infinite dé tao Timer ¢ trang thai chua bat dau
(unstarted).

*  Gia tri thu hai 1a khoang thoi gian ma Timer s€ 1ap lai viéc goi phuong thirc cua ban sau
lan thuc thi du tién. Néu ban chi dinh gié tri 0 hay Timeout.Infinite thi Timer chi thuc
thi phuong thirc mot 1an duy nhat (véi diéu kién thoi gian tré ban dau khong phai la
Timeout.Infinite). Péi sb thir hai co thé cung cép béng céc tri kiéu int, long, uint,
hay system.TimeSpan.

Sau khi tao d6i tuong Timer, ban cling co thé thay d6i cac thoi khoang duoc sir dung béi Timer
bang phuong thirc change, nhung ban khong thé thay d6i phuong thirc s& duoc goi. Khi da
dung xong Timer, ban nén goi phuong thirc Timer.Depose dé giai phong tai nguyén hé thong
bi chiém giit boi Timer. Viéc hily Timer ciing hity luén phuong thirc da dugc dinh thoi thuc
thi.

L6p TimerExample dudi ddy trinh bay cach sir dung Timer dé goi mot phuwong thirc c6 tén 1a
TimerHandler. Ban d?lu, Timer dugc cAu hinh dé g0i TimerHandler sau hai gidy va lap lai sau
mot gidy. Vi du nay ciing trinh bay cach sir dung phuong thirc Timer.cChange dé thay ddi cac
thoi khoang.

using System;

using System.Threading;
public class TimerExample {
// Phuong thtc s& dugce thuc khi Timer hét hiéu luc.
// Hién thi mot théng bdo ra clta sbé Console.
private static void TimerHandler (object state) {
Console.WriteLine ("{0} : {1}",
DateTime.Now.ToString ("HH:mm:ss.ffff"), state);
public static void Main() {
// Tao mét thé hién uy nhiém TimerCallback méi

// tham chiéu d&én phuong thtc tinh TimerHandler.

// TimerHandler sé& duoc goi khi Timer hét hiéu luc.
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TimerCallback handler = new TimerCallback (TimerHandler) ;

// Tao moét db6i tuong trang thai, dbi tuong nay sé duoc
// truyén cho phuong thic TimerHandler.
// Trong trudng hop ndy, mdét théng bido s& dugc hién thi.

string state = "Timer expired.";

Console.WriteLine ("{0} : Creating Timer.",

DateTime.Now.ToString ("HH:mm:ss.f£££f"));

// Tao moét Timer, phat sinh 14n ddu tién sau hai giay
// va sau d6 la mdi giay.

using (Timer timer = new Timer (handler, state, 2000, 1000)) {

int period;

// Poc thdi khoadng méi tur Console cho dén khi
// ngudi dung nhdp 0. Céc giéd tri khdng hop 1é&
// s& su dung gi& tri mdc dinh 1la 0 (dung vi du).

do {

try {
period = Int32.Parse(Console.ReadLine());

} catch {

period 0;

// Thay d8i Timer véi thoi khoang méi.

if (period > 0) timer.Change (0, period);

} while (period > 0);

// Nh&n Enter dé két thuc.

Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine();
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Maic du Timer thuong dugc sir dung dé goi thuc thi cac phuong thirc & nhitng thoi khoang,
nhung no ciing cung cip cach thic dé thyc thi mot phuong thirc & mot thoi diém xac dinh.
Ban cin phai tinh toan khoang thoi gian tir thoi diém hién tai dén thoi diém can thyc thi. Vi du
duéi day s& thyc hién diéu nay:

public static void RunAt (DateTime execTime) {

// Tinh khodng thoi gian tu thoi diém hién tai
// dén thoi diém cén thuc thi.

TimeSpan waitTime = execTime - DateTime.Now;
if (waitTime < new TimeSpan(0)) waitTime = new TimeSpan (0);

// Tao mét thé hién uy nhiém TimerCallback méi
// tham chiéu dén phuong théc tinh TimerHandler.
// TimerHandler sé& duoc goi khi Timer hét hiéu luc.

TimerCallback handler = new TimerCallback (TimerHandler) ;

// Tao mét Timer chi phat sinh mét 14n tai thoi diém
// duoc chi dinh. Chi dinh thoi khodng tht hai la -1
// d& ngdn Timer thuc thi 18p lai phuong thuc.

new Timer (handler, null, waitTime, new TimeSpan(-1));

4. Thc thi phtOng thitc bang cich ra hiu di tWQng WaitHandle

? Ban mudn thyc thi mét hay nhiéu phwong thirc mot cach tw dong khi mot doi
twong din xuit tir I6p System. Threading.WaitHandle di vao trang thai signaled.

x Tao mot thé hién iy nhi¢m System.Threading.WaitOrTimerCallback tham chiéu
dén phwong thirc cin thuc thi. Sau dé, ding ky thé hién iy nhiém va doi twong
WaitHandle Vv6i thread-pool bing phwong thirc tinh  Threadpool.
RegisterWaitForSingleObject.

Ban c6 thé sir dung cac 16p dan Xudt tlr WaitHandle (da dugc thao luén trong muc 4.2) dé goi
thuc thi mot phuong thic. Biang phuwong thiic RegisterWaitForSingleObject cua 16p
ThreadPool, ban c6 thé dang ky thé hién Gy nhiém waitorTimerCallback véi thread-pool khi
mot d6i twong dan xudt tir waitHandle di vao trang thai signaled. Ban c¢6 thé cAu hinh thread-
pool dé thyc thi phuong thirc chi mot 1an hay ty dong dang ky lai phuong thirc mdi khi
WaitHandle di vao trang thai signaled. Néu waitHandle di & trang thai signaled khi ban goi
RegisterWaitForSingleObject, phuong thuc s€ thuc thi ngay 1ap trc. Phuong thirc
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Unregister cua ddi tuong System.Threading.RegisteredWaitHandle (dugc tra vé boi phuong
thirc RegisterWaitForSingleObject) dugc sir dung dé huy bo viéc dang ky.

Lép thuong dugc ding 1am b kich hoat 1a AutoResetEvent, nd s& ty dong chuyén sang trang
thai unsignaled sau khi ¢ trang thai signaled. Tuy nhién, ban ciing c6 thé thay ddi trang thai
signaled theo ¥ mudn bang 16p ManualResetEvent hay Mutex. Vi du dudi day trinh bay cach sir
dung mdt AutoResetEvent dé kich hoat thuc thi mot phuong thurc ¢6 tén 1a EventHandler.

using System;

using System.Threading;
public class EventExecutionExample {

// Phuong thuc sé& dugc thuc thi khi AutoResetEvent di vao trang
// thai signaled hodc qua trinh doi hét thoi gian (time-out).

private static void EventHandler (object state, bool timedout) {

// Hién thi théng bao thich hop ra cta sd Console
// tuy vao qué trinh doi d& hét thoi gian hay
// AutoResetEvent d& & trang thai signaled.

if (timedout) {

Console.WriteLine ("{0} : Wait timed out.",
DateTime.Now.ToString ("HH:mm:ss.f£££f"));

} else {

Console.WriteLine ("{0} : {1}",

DateTime.Now.ToString ("HH:mm:ss.ffff"), state);

public static void Main() {

// Tao mdt AutoResetEvent & trang thai unsignaled.

AutoResetEvent autoEvent = new AutoResetEvent (false);

// Tao moét thé hién uy nhiém WaitOrTimerCallback
// tham chiéu dén phuong thtc tinh EventHandler.
// EventHandler sé& dugc goi khi AutoResetEvent di vao

// trang thai signaled hay qua trinh doi hét thdi gian.
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WaitOrTimerCallback handler =

new WaitOrTimerCallback (EventHandler) ;

// Tao d&bi tugng trang thai (dugc truyén cho phuong thutc
// thu 1y su kién khi ndé duoc kich hoat). Trong trudng hop
// nay, mét théng bdo sé& duoc hién thi.

string state = "AutoResetEvent signaled.";

// bP&ng ky thé hién ay nhiém d& doi AutoResetEvent di vao

// trang thai signaled. Thiét 1lap gi& tri time-out 1la 3 giay.

RegisteredWaitHandle handle =
ThreadPool.RegisterWaitForSingleObject (autoEvent, handler,

state, 3000, false);

Console.WriteLine ("Press ENTER to signal the AutoResetEvent" +

" or enter \"Cancel\" to unregister the wait operation.");
while (Console.ReadLine().ToUpper () != "CANCEL") {

// Néu "Cancel" khéng duoc nhap vao Console,

// AutoResetEvent sé& di vao trang thai signal,

// va phuong thtc EventHandler dugc thuc thi.

// AutoResetEvent sé& tu déng trd vé trang thai unsignaled.

autoEvent.Set () ;

// Huy bd viéc dang ky quéd trinh doi.
Console.WriteLine ("Unregistering wait operation.");

handle.Unregister (null);

// Nh&n Enter dé két thuc.
Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine () ;
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5. Thifc thi pidOng thic 6ang tu trink mOi

? Ban mudn thyuc thi mi 1énh trong mot tiéu trinh riéng, va mudn kiém soat hoan
] ! ¢ g mg g
toan qua trinh thye thi va trang thai ciia tiéu trinh dé.

'X Khai bao mdt phwong thirc tra vé void va khong c6 ddi sé. Sau dé, tao mot thé

hién iy nhiém System.Threading.ThreadStart tham chiéu dén phwong thirc nay.
Tiép theo, tao mdt ddi twong System. Threading. Thread méi, va truyén thé hién iy
nhiém cho phuwong thirc khéi dung cia né. Ké dén, goi phwong thirc
Thread.Start dé bit diu thuc thi phwong thirc ciia ban.

bé tang d6 linh hoat va mtc d6 kiém soat khi hién thuc céc ung dung ho-tro-da-tiéu-trinh, ban
phai tryc tiép tao va quan 1y cac tiéu trinh. Pay 1a cach tiép can phirc tap nhat trong viéc lap
trinh hd-tro-da-tiéu-trinh, nhung d6 ciing 14 cach duy nhat vuot qua nhiing han ché ¢ hiru
trong cac cach tiép can sir dung cac tiéu trinh trong thread-pool, nhu da dugc thao luan trong
bdn muc trude. Lép Thread cung cap mot co ché ma qua d6 ban c6 thé tao va kiém soat cac
tiéu trinh. D& tao va chay mat tiéu trinh méi, ban hiy tién hanh theo cac budc sau:

1. Tao mot dbi tuong Uy nhiém ThreadsStart tham chiéu dén phuong thuc chita ma 1€nh
ma ban mubn dung mot tiéu trinh méi dé chay no. Giéng nhu cac uy nhiém khac,
ThreadStart c6 thé tham chiéu dén mot phuong thirc tinh hay phuong thic ctia mot d6i
tugng. Phuong thirc dugc tham chiéu phai tra vé void va khéng co dbi sb.

2. Tao mot dbi twong Thread, va truyén thé hién ty nhiém Threadstart cho phuong thic
khoi dyng ciia n6. Tiéu trinh m&i ¢6 trang thai ban dau 1a unstarted (mot thanh vién
thudc kiéu liét ké System.Threading.ThreadState)

3. Goi thyc thi phuong thirc start ciia dbi tugng Thread dé chuyén trang thai ctia nd sang
ThreadState.Running va bat dau thuc thi phuong thirc duoc tham chiéu boi thé hién uy
nhiém Threadstart (néu ban goi phuong thuc start qua mot lan, nd s& ném ngoai 1¢&
System.Threading.ThreadStateException)

Vi iy nhiém Threadstart khai bao khong céd d6i sb, ban khong thé truyén dir liéu truc tiép cho
phuong thirc dugc tham chiéu. bé tmyén dit liéu cho tiéu trinh mai, ban phai céu hinh dir lidu
1a kha truy xuat dbi voi ma Iénh dang chay trong tiéu trinh méi. Cach tiép can thong thuong la
tao mot 16p dong goi ca dir liéu can cho tiéu trinh va phuong thirc duge thyc thi boi tiéu trinh.
Khi mudn chay mot tiéu trinh méi, ban hay tao mdt ddi tuong cua lop nay, céu hinh trang thai
cho no, va rdi chay tiéu trinh. Duéi day 1a mét vi du:

using System;

using System.Threading;
public class ThreadExample {

// Céac bién git théng tin trang thai.
private int iterations;
private string message;

private int delay;
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public ThreadExample (int iterations, string message, int delay) {

this.iterations = iterations;
this.message = message;

this.delay = delay;

public void Start() {

// Tao moét thé hién uy nhiém ThreadStart
// tham chiéu dén DisplayMessage.

ThreadStart method = new ThreadStart (this.DisplayMessage) ;

// Tao moét dbi tuong Thread va truyén th& hién uy nhiém
// ThreadStart cho phuong thtc khéi dung cua nb.

Thread thread = new Thread (method) ;

Console.WriteLine ("{0} : Starting new thread.",

DateTime.Now.ToString ("HH:mm:ss.f£f££f"));

// Khéi chay tiéu trinh méi.

thread.Start () ;

private void DisplayMessage () {

// Hién thi théng bdo ra cua sb Console véi sb lan
// dugc chi dinh (iterations), nghi gitta mdi théng béo
// mbét khoang thoi gian dugc chi dinh (delay).

for (int count = 0; count < iterations; count++) {

Console.WriteLine ("{0} : {1}",

DateTime.Now.ToString ("HH:mm:ss.ffff"), message);

Thread.Sleep (delay);
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public static void Main()

// Tao moét dbi tuong ThreadExample.
ThreadExample example

new ThreadExample (5,

{
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"A thread example.", 500);

// Khéi chay d6i tuong ThreadExample.

example.Start();

// Tiép tuc thuc hién céng viéc khac.

for (int count = 0; count < 13;

Console.WriteLine ("{0}

: Continue processing...",

count++) {

DateTime.Now.ToString ("HH:mm:ss.f££f£f"));

Thread.Sleep (200);

// Nh&n Enter dé& két thuc.

Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine () ;

6.
?

X

DB u Rl n qud trink thc thi a mOt tu trinh

Ban cin nim quyén didu Kkhién khi mét tiéu trinh chay va dirng, va cé thé tam
dirng qua trinh thye thi cia mét tiéu trinh.

St dung cac phwong thirc Abort, Interrupt, Resume, Start, va Suspend clia Thread

ma ban can diéu khién.

Cac phuong thirc ctia 16p Thread dugc tom tit trong bang 4.1 cung cip mot co ché diéu khién
mirc cao 1én qua trinh thyc thi cia mot tiéu trinh. Mdi phuong thic nay tré vé tiéu trinh dang
goi ngay 1ap tirc. Tuy nhién, trang thai cua tiéu trinh hién hanh déng vai trd quan trong trong
két qua cua 101 goi phuong thire, va trang thai ciia mot tiéu trinh c6 thé thay d6i nhanh chong.
Két qua 1a, ban phai viét ma dé bat va thu 1y cac ngoai 1€ co thé bi ném khi ban cd diéu khién

qua trinh thyc thi cia mét Thread.

Lép ThreadControlExample dudi day trinh bay cach st dung cac phuong thuc dugc liét ké
trong bang 4.1. Vi du nay khéi chay mot tiéu trinh thir hai, hién thi dinh ky mot thong bao ra
cira s6 Console va 16i di vao trang thai nghi (sleep). Bang cach nhap cac 1énh tai ddu nhic
1énh, ban co thé gian doan, tam hoan, phuc héi, va huy bo tiéu trinh thu hai.
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Bang 4.1 biéu khién qua trinh thwc thi cia mét tiéu trinh

Phwong thirc Mo ta

Két thuc mot tiéu trinh b.';“lng cach ném ngoai 1¢ System.Threading.
ThreadAbortException trong ma 1énh dang dugc chay. Ma Iénh cua tiéu
trinh bi hily c6 thé bit ngoai 18 ThreadabortException dé thuc hién viée
don dep, nhung bo thuc thi s& ty ddng ném ngoai 1€ nay lan nita dé bao
dam tiéu trinh két thic, trir khi Resetabort dugc goi. Abort trd vé ngay
lap Itrc, nhung bd thuc thi xac dinh chinh xac khi nao ngoai 1€ bi ném,
do d6 ban khong thé cho ring tiéu trinh da két thic bai abort di trd vé.
Ban nén str dung cac ky thudt dugc mo ta trong muc 4.7 néu can xac
dinh khi nao tiéu trinh nay that su két thic. Mot khi di huy mot tiéu
trinh, ban khong thé khai chay lai né.

Abort

Ném ngoai 1¢ System.Threading.ThreadInterruptedException (trong
mi 1énh dang dugc chay) luc tiéu trinh dang & trang thai waitSleepJoin.
Diéu nay nghia 1a tiéu trinh nay da goi Sleep, Join (muc 4.7); hodc dang

Interrupt doi waitHandle ra hiéu (dé di vao trang thai signaled) hay dang doi mot
dbi twong dung cho sy dong bo tiéu trinh (muc 4.8). Néu tiéu trinh nay
khong ¢ trang thai WwaitSleepJoin, ThreadInterruptedException s€ bi
ném sau khi tiéu trinh di vao trang thai waitSleepJoin.

Phuc hdi qua trinh thyc thi cia mét tiéu trinh da bi tam hodn (xem
phuong thirc Suspend). Viéc goi Resume trén mot ti€u trinh chua bi tam

Resume
hoan s€ sinh ra ngoai 1€ System.Threading.ThreadStateException trong
ticu trinh dang goi.

Start Khoi chay tiéu trinh méi; xem muc 4.5 dé biét cach sir dung phuong

thirc start.

Tam hodn qué trinh thyc thi ctia mét tiéu trinh cho dén khi phuong thirc
Resume dugc goi. Viéc tam hodn mot tiéu trinh da bi tam hodn s& khong

Suspend ¢6 hiéu luc, nhung viéc goi Suspend trén mdt tiéu trinh chua khoi chay
hodc da két thuc sé sinh ra ngoai 1¢ ThreadStateException trong tiéu
trinh dang goi.

using System;

using System.Threading;

public class ThreadControlExample {

private static void DisplayMessage () {

// Lidp di 1ldp lai viéc hién thi moét théng bido ra cta sbé Console.
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while (true) {
try {

Console.WriteLine ("{0} : Second thread running. Enter"
+ " (S)uspend, (R)esume, (I)nterrupt, or (E)xit.",

DateTime.Now.ToString ("HH:mm:ss.f£f££f"));

// Nghi 2 giay.
Thread.Sleep(2000);

} catch (ThreadInterruptedException) {

// Tiéu trinh da bi giadn doan. Viéc bat ngoai 1lé
// ThreadInterruptedException cho phép vi du nay
// thuc hién hanh déng phu hop va tiép tuc thuc thi.
Console.WriteLine ("{0} : Second thread interrupted.",

DateTime.Now.ToString ("HH:mm:ss.f£££f"));

} catch (ThreadAbortException abortEx) {

// Pbéi tuogng trong thudc tinh

// ThreadAbortException.ExceptionState dugc cung cép

// b&i tiéu trinh da goi Thread.Abort.

// Trong trudng hop ndy, nd chita mdét chudi

// md ta ly do cua viéc huy bo.

Console.WriteLine ("{0} : Second thread aborted ({1})",
DateTime.Now.ToString ("HH:mm:ss.ffff"),

abortEx.ExceptionState) ;
// M&c du ThreadAbortException d& dugc thu ly,

// b6 thuc thi sé& ném né 1lan nita d& bao dam

// tiéu trinh két thuc.

public static void Main() {
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// Tao mét dbi tuong Thread va truyén cho né mét thé hién
// 1y nhiém ThreadStart tham chiéu dén DisplayMessage.

Thread thread = new Thread(new ThreadStart (DisplayMessage)) ;

Console.WriteLine ("{0} : Starting second thread.",

DateTime.Now.ToString ("HH:mm:ss.f£f££f"));

// Khéi chay tiéu trinh tht hai.

thread.Start () ;

// Lap va xu ly 1lénh do ngudi dung nhép.

char command = ' ';

do {

string input = Console.ReadLine();
if (input.Length > 0) command = input.ToUpper () [0];

else command = ' ';

switch (command) {

case 'S':
// Tam hodn tidu trinh th( hai.
Console.WriteLine ("{0} : Suspending second thread.",
DateTime.Now.ToString ("HH:mm:ss.f£££f"));
thread.Suspend() ;

break;

case 'R':
// Phuc hdéi tiéu trinh tht hai.
try {
Console.WriteLine ("{0} : Resuming second " +
"thread.",
DateTime.Now.ToString ("HH:mm:ss.f£f££f"));

thread.Resume () ;
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} catch (ThreadStateException) {
Console.WriteLine("{0} : Thread wasn't " +
"suspended.",
DateTime.Now.ToString ("HH:mm:ss.f££f£f"));

}

break;

case 'I':
// Gian doan tidu trinh tha hai.
Console.WriteLine ("{0} : Interrupting second " +
"thread.",
DateTime.Now.ToString ("HH:mm:ss.f£f££f"));
thread.Interrupt();

break;

case 'E':
// Huy bo tidu trinh tht hai va truyén mét dbi tuong
// trang thai cho tiéu trinh dang bi huy,
// trong trudng hop nay la mdt thdng béo.
Console.WriteLine ("{0} : Aborting second thread.",

DateTime.Now.ToString ("HH:mm:ss.f£f££f"));
thread.Abort ("Terminating example.");

// Poi tidu trinh tht hai két thuc.
thread.Join () ;
break;

}

} while (command != 'E');

// Nh&n Enter dé két thuc.

Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine () ;
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~ wé ~ ~ g V4
7. NFé@n 6t khi nao mOt tRu trinh ket thic
? Ban mudn biét khi nao mgt tiéu trinh da két thic.

‘X Str dung thudc tinh Isalive hay phwong thirc Join ctia 16p Thread.

Cach d& nhat dé kiém tra mot tiéu trinh da két thuc hay chua 13 kiém tra thudc tinh
Thread.IsAlive. Thudc tinh ndy tra vé true néu tiéu trinh di duoc khoi chay nhung chua két
thiic hay bi huy.

Théng thudng, ban s& cAn mot tiéu trinh dé doi mot tiéu trinh khac hoan tat viée xur 1y cta no.
Thay vi kiém tra thudc tinh Isalive trong mot vong lap, ban c6 thé sir dung phuong thirc
Thread.Join. Phuong thirc nay khién tiéu trinh dang goi dimg lai (block) cho dén khi tiéu
trinh dugc tham chiéu két thuc. Ban c6 thé tuy chon chi dinh mot khoang thoi gian (gia tri int
hay TimeSpan) ma sau khoang thdi gian ndy, Join s& hét hiéu luc va qua trinh thyc thi cua tiéu
trinh dang goi s€ phuc hoi lai. Néu ban chi dinh mot gia tri time-out, Join tra vé true néu tiéu
trinh d4 két thic, va false néu Join di hét hidu lyc.

Vi du duéi ddy thuc thi mot tiéu trinh thir hai va rdi goi Join dé doi tiéu trinh thtr hai két thuc.
Vi tiéu trinh thtr hai mat 5 gidy dé thyc thi, nhung phuong thitc Join chi dinh gia tri time-out
la 3 giay, nén Join s& ludén hét hiéu luc va vi du nay s€ hién thi mot thong béo ra ctra sb
Console.

using System;

using System.Threading;
public class ThreadFinishExample {
private static void DisplayMessage() {

// Hién thi mét théng bdo ra cia sb Console 5 lan.

for (int count = 0; count < 5; count++) {

Console.WriteLine ("{0} : Second thread",

DateTime.Now.ToString ("HH:mm:ss.f£f££f"));

// Nghi 1 giéay.
Thread.Sleep (1000) ;
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public static void Main() {

// Tao moét thé hién uy nhiém ThreadStart
// tham chiéu dén DisplayMessage.

ThreadStart method = new ThreadStart (DisplayMessage);

// Tao moét dbéi tuong Thread va truyén thé hién uy nhiém
// ThreadStart cho phuong thtc khéi dung cua nbé.

Thread thread = new Thread (method);

Console.WriteLine ("{0} : Starting second thread.",

DateTime.Now.ToString ("HH:mm:ss.f£££f"));

// Khéi chay tiéu trinh tht hai.

thread.Start () ;

// Dung cho dén khi tiéu trinh tht hai két thuc,
// hodc Join hét hiéu luc sau 3 giay.

if (!thread.Join(3000)) {

Console.WriteLine ("{0} : Join timed out !!",

DateTime.Now.ToString ("HH:mm:ss.f£££f"));

// Nhin Enter dé két thuc.
Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine();

-mD m

DOng 60 héa qud trink thd'c thi la nhlu tu trink

Ban cén phéi hop cac hoat dong ciia nhiéu tiéu trinh dé bao dam sir dung hiéu
qua cac tai nguyén dung chung, va ban khong lam sai lac dir liéu dung chung khi
mdt phép chuyén ngir canh tiéu trinh (thread context switch) xay ra trong qua
trinh thay doi dir lidu.

St dung cac l6p Monitor, AutoResetEvent, ManualResetEvent, va Mutex (thudc
khong gian tén System.Threading).
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Thach thtc 16n nhat trong viéc viét mot ung dung ho-tro-da-tiéu-trinh 13 bao dam céc tiéu
trinh 1am viéc trong sy hoa hop. Viéc nay thuong dugc goi 1a “ddng bo héa tiéu trinh” va bao
gom:

+  Bao dam cc tiéu trinh truy xuit cac d6i twong va dir liéu dung chung mot cach phu hop

dé khong gy ra sai lac.
+  Bao dam cac tiéu trinh chi thyc thi khi that su can thiét va phai dam bao rang chung chi
duoc thyc thi véi chi phi ti thiéu khi chung rdi.

Co ché dong bo hoa thong dung nhét 14 16p Monitor. Lop nay cho phép mét tiéu trinh don thu
lay chét (lock) trén mot dbi twong bang cach goi phuong thirc tinh Monitor.Enter. Bang cach
thu lay chét trude khi truy xuat mot tai nguyén hay dir liéu dung chung, ta chic chin rang chi
c6 mot tiéu trinh co6 thé truy xuét tai nguyén do6 cung lac. Mot khi da hoan tit véi tai nguyén,
tiéu trinh nay s& giai phong chét dé tiéu trinh khac co thé truy xuét n6. Khdi ma thuc hién
cong viéc nay thuong dugc goi 1a vung hanh cang (critical section).
Ban c6 thé str dung bat ky ddi twong nao dong vai tro 1am chdt, va st dung tir khoa this dé
thu léy chét trén dbi tuong hién tai. Piém chinh 1a tit ca cac tiéu trinh khi truy Xuat mot tai
nguyén ding chung phai thu ldy cing mét chdt. Cac tiéu trinh khac khi thu 14y chdt trén cung
mot ddi tugng s& block (di vao trang thai waitSleepJoin) va dugc thém vao hang sin sang
(ready queue) cia chdt nay cho dén khi tiéu trinh chu giai phong n6 bang phuong thic tinh
Monitor.Exit. Khi tiéu trinh chu goi Exit, mot trong cac tiéu trinh tir hang sin sang s& thu lay
chdt. Néu tiéu trinh chu khéng giai phong chdt bang exit, tit ca cac tiéu trinh khac s& block
v0 han dinh. Vi vay, can dat 1o goi Exit bén trong khéi finally dé bao dam nd duoc goi ca
khi ngoai 1€ xay ra.
Vi Monitor thudng xuyén dugc sir dung trong cac tmg dung hd-tro-da-tiéu-trinh nén C# cung
cip hd tro muc-ngdn-ngit théng qua l1énh lock. Khbéi ma duoc goi trong 1énh lock twong
duong voi goi Monitor.Enter khi di vao khéi mé nay, va goi Monitor.Exit khi di ra khdi ma
nay. Ngoai ra, trinh bién dich tu dong dit 16i goi Monitor.Exit trong khdi finally dé bao dam
chét duoc giai phong khi mot ngoai 18 bi ném.
Tiéu trinh chu (so hitu chdt) ¢ thé goi Monitor.wait dé giai phong chét va dit tiéu trinh nay
vao hang chd (wait queue). Céc tiéu trinh trong hang cho ciing ¢ trang thai 13 waitSleepJoin
va s& tiép tuc block cho dén khi tiéu trinh chii goi phuong thirc Pulse hay Pulseall cua lép
Monitor. Phuong thirc pulse di chuyén mot trong cic tiéu trinh tir hang chd vao hang sin
sang, con phuong thitc Pulseall thi di chuyén tit ca cac tiéu trinh. Khi mét tiéu trinh da duoc
di chuyén tl‘r hang cho vao hang sin sang, n6 ¢6 thé thu 1y chdt trong lan giai phong ké tiép.
Can hiéu rang cac tiéu trinh thudc hang cho s& khong thu duoc chdt, chung s€ dogi v han dinh
cho dén khi ban goi pulse hay pulseall dé di chuyén chung vao hang sin sang. St dung wait
va Pulse la cach phd bién khi thread-pool duoc str dung dé xir 1y cac item tir mot hang doi
dung chung.
L&p ThreadsyncExample dudi day trinh bay cach sir dung 16p Monitor va 1énh lock. Vi du nay
khdi chay ba tiéu trinh, mdi tiéu trinh (lan luot) thu ldy chdt ciia mot ddi tuong co tén la
consoleGate. K& d6, mdi tiéu trinh goi phuong thirc Monitor.wait. Khi nguoi dung nhin
Enter 1an diu tién, Monitor.Pulse s& duoc goi dé giai phong maot tiéu trinh dang cho. Lan thi
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hai ngudi dung nhin Enter, Monitor.Pulseall s& duoc goi dé giai phong tit ca cac tiéu trinh
dang cho con lai.

using System;
using System.Threading;
public class ThreadSyncExample {
private static object consoleGate = new Object();

private static void DisplayMessage() {

Console.WriteLine ("{0} : Thread started, acquiring lock...",

DateTime.Now.ToString ("HH:mm:ss.f£££f"));

// Thu 14y chét trén déi tuong consoleGate.

try {
Monitor.Enter (consoleGate) ;
Console.WriteLine ("{0} : {1}",
DateTime.Now.ToString ("HH:mm:ss.f£f£ff"),

"Acquired consoleGate lock, waiting...");

// Pgi cho dén khi Pulse duoc goi trén dbi tuong consoleGate.

Monitor.Wait (consoleGate) ;

Console.WriteLine ("{0} : Thread pulsed, terminating.",

DateTime.Now.ToString ("HH:mm:ss.f£££f"));
} finally {

Monitor.Exit (consoleGate) ;

public static void Main() {



146
Chuwong 4: Tiéu trinh, tién trinh, va sw déng bd

// Thu 14y chbt trén dbéi tuong consoleGate.

lock (consoleGate) {
// Tao va khoi chay ba tiéu trinh méi
// (chay phuong thtc DisplayMesssage) .

for (int count = 0; count < 3; count++) {

(new Thread(new ThreadStart (DisplayMessage))) .Start();

Thread.Sleep (1000);

// Panh thic mét tidu trinh dang cho.
Console.WriteLine ("{0} : {1}",
DateTime.Now.ToString ("HH:mm:ss.f£f£ff"),

"Press Enter to pulse one waiting thread.");

Console.ReadLine () ;

// Thu 14y chét trén dbéi tuong consoleGate.

lock (consoleGate) {
// Pulse mét tiéu trinh dang cho.

Monitor.Pulse (consoleGate) ;

// Panh thitc tdt cad cac tidu trinh dang cho.
Console.WriteLine ("{0} : {1}",
DateTime.Now.ToString ("HH:mm:ss.f£f£ff"),

"Press Enter to pulse all waiting threads.");

Console.ReadLine () ;

// Thu 14y chbét trén dbi tugng consoleGate.
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lock (consoleGate) {

// Pulse tAt ca cac tiéu trinh dang chd.

Monitor.PulseAll (consoleGate) ;

// Nh&n Enter dé& két thic.
Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine () ;

}

Cac 16p thong dung khac dung dé dong bo hoéa tiéu trinh 13 cac 16p con cua 16p
System.Threading.WaitHandle, bao gérn AutoResetEvent,ManualResetEvent,Vé.Mutex.'Thé
hién cua céac 16p nay c6 thé & trang thai signaled hay unsignaled. Céc tiéu trinh c6 thé sir dung
cac phuong thic cua cac 16p duoc liét ké trong bang 4.2 (dugc thira ké tir 16p waitHandle) dé
di vao trang thai waitSleepJdoin va dgi trang thai cuia mot hay nhiéu d6i tugng dan xudt tir
WaitHandle bién thanh signaled.

Bang 4.2 Cac phuwong thirc cia WaitHandle dung d& ddng bd héa qua trinh thuc thi cha cac tiéu
trinh

Phwong thirc M6 ta

Tiéu trinh goi phuong thuc tinh nay s& di vao trang thai waitsleepJoin
va doi bat ky mot trong cic ddi tugng waitHandle thudc mot mang
WaitHandle bién thanh signaled. Ban ciing c6 thé chi dinh gia trj time-
out.

WaitAny

Tiéu trinh goi phuong thirc tinh nay s& di vao trang thai waitsleepJoin
va doi tit ca cac dbi twong WaitHandle trong mOt mang WaitHandle bién

WaitAll thanh signaled. Ban ciing c6 thé chi dinh gia tri time-out. Phuong thirc
WaitAllExample trong muc 4.2 da trinh bay céach st dung phuong thuc
WaitAll.

Tiéu trinh goi phuwong thiic niy s& di vao trang thai waitSleepJoin va
doi mot ddi tugng WaitHandle cu thé bién thanh signaled. Phuong thirc
WaitingExample trong muc 4.2 da trinh bay céach st dung phuong thuc
WaitOne.

WaitOne

Diém khac biét chinh giita cac 16p AutoResetEvent, ManualResetEvent, v Mutex 1a cach thirc
chtng chuyén trang thai tir signaled thanh unsignaled, va tinh kha kién (visibility) ciia chung.
L&p AutoResetEvent vad ManualResetEvent la cuc bd ddi véi mot tién trinh. Dé ra hiéu mot
AutoResetEvent, ban hady goi phuong thirc set ciia n6, phuong thuc nay chi giai phéng méot
tiéu trinh dang doi sy kién. AutoResetEvent s& tu dOng tro vé trang thai unsignaled. Vi du
trong muc 4.4 da trinh bay cach str dung 16p AutoResetEvent.
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Lép ManualResetEvent phai dwgc chuyén ddi qua lai gitta signaled va unsignaled bang
phuong thurc set va Reset ciia nd. Goi Set trén mot ManualResetEvent s& dat trang thai cua nd
1a signaled, giai phong tat ca céac tiéu trinh dang doi su kién. Chi khi goi Reset méi 1am cho
ManualResetEvent trd thanh unsignaled.
Mot Mutex 13 signaled khi n6 khong thudc so hitu cua bat ky tiéu trinh nao. Mot tiéu trinh
gianh quyén s& hiru Mutex luc khoi dung hodc st dung mot trong cac phuong thiuc dugc ligt
ké trong bang 4.2. Quyén sé hitu Mutex duogc giai phéng bing cach goi phuong thic
Mutex.ReleaseMutex (ra hi€u Mutex va cho phép mot tiéu trinh khac thu léy quyén sé hiru
nay). Thuén loi chinh cta Mutex 12 ban c¢6 thé sir dung chiing dé ddng bo hoa cac tiéu trinh qua
cac bién tién trinh. Muyc 4.12 di trinh bay cach str dung Mutex.
Ngoai cac chirc ning vira dugc mé ta, diém khac biét chinh gitta cac 16p waitHandle va 16p
Monitor 14 16p Monitor duoc hién thyc hoan toan bang ma 1énh duoc-quan-ly, trong khi cac
16p waitHandle cung cap vo boc cho cac chirc nang bén dudi cua cua hé didu hanh. Piéu nay
dan dén hé qua 1a:
+  Sir dung 16p Monitor ddng nghia v&i viéc ma 1énh cua ban s& kha chuyén hon vi khong
bi 1¢ thudc vao kha nang cua hé diéu hanh bén duéi.
*  Ban co thé st dung cac 16p dan Xudt tir WaitHandle dé dﬁ”)ng bd hoa viéc thuc thi cua cac
tiéu trinh dugc-quan-1y va khong-duge-quan-ly, trong khi 16p Monitor chi ¢ thé dong
bd hoa cac tiéu trinh dugc-quan-1y.

9. Taomdt i tigng tAp hQp c6 tink chlt an-toan-v@-t u-trink

? Ban muon nhiéu tiéu trinh cé thé dong thoi truy xuit ndi dung ciia mot tip hop
mot cach an toan.

X Sir dung 1énh 1ock dé dong bd hoa cac tiéu trinh truy xuit dén tip hop, hoic truy
xuit tip hop thong qua modt vé boc cé tinh chét an-toan-vé-tiéu-trinh (thread-
safe).

Theo mic dinh, cac 16p tdp hop chuin thudc khéng gian tén System.Collections VA
System.Collections.Specialized s& hd trg viée nhiéu tiéu trinh déng thoi doc ndi dung cua
tap hop. Tuy nhién, néu mot hay nhiéu tiéu trinh nay stra d6i tap hop, nhat dinh ban s& gip ric
roi. D6 1a vi hé didu hanh c6 thé lam dut quang cac hanh dong cua tiéu trinh trong khi tap hop
chi méi dugc stra d6i mot phan. Pidu nay s& dua tap hop vao mot trang thai vo dinh, chic
chin khién cho mot tiéu trinh khac truy Xuat tap hop thét bai, tra vé dir liéu sai, hodc lam hong
tap hop.

= Sir dung “déng b hoéa tiéu trinh” sé sinh ra mdt chi phi hi¢u ning. Cr dé tap
hop 1a khong-an-toan-vé-tiéu-trinh (non-thread-safe) nhw mic dinh sé cho hi¢u
niing tot hon ddi véi cic trudng hop cé nhiéu tiéu trinh khéng dwge dung dén.
Tat ca cac tap hop thong dung nhit déu hién thuc moét phuong thic tinh cé tén la
Synchronized; bao gém cac 1é‘p: ArrayList, Hashtable, Queue, SortedList, va Stack (thuC)c
khoéng gian tén System.Collections). Phuong thirc synchronized nhan mot doi tuong tap hop
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(v6i kiéu phi hop) lam ddi s6 va tra vé mot dbi twong cung cip mot vo boc duge-ddng-bo-hoda
(synchronized wrapper) bao lay doi tuong tap hop da duogc chi dinh. Poi tugng vé boc nay co
cung kiéu vdi tap hop goc, nhung tat ca cac phuong thirc va thude tinh dung dé doc va ghi tap
hop bao dam rang chi mét ti€u trinh c¢6 kha nang truy xuat ndi dung cua tap hgp cung lic.
Poan ma dudi day trinh bay cach tao mdt Hashtable ¢d tinh chat an-toan-veé-ti€u-trinh (ban c6
thé kiém tra mot tdp hop co phai la an-toan-vé-tiéu-trinh hay khéong biang thudc tinh
IsSynchronized).

// Tao moét Hashtable chuén.

Hashtable hUnsync = new Hashtable();

// Tao mét vé boc dugc-ddng-bd-hda.

Hashtable hSync = Hashtable.Synchronized (hUnsync);

Cac 16p tap hop nhu HybridDictionary, ListDictionary, va StringCollection (thudc khong
gian tén System.Collections.Specialized) khong hién thuc phuong thitc synchronized. Dé
cung cip kha ning truy xudt an-toan-vé-tiéu-trinh dén thé hién cua cac 16p nay, ban phai hién
thuc qua trinh déng b hoa (str dung déi tuong duogc tra Ve tir thudc tinh syncroot) nhu dugc
trinh bay trong doan ma dudi day:
// Tao mbét NameValueCollection.
NameValueCollection nvCollection = new NameValueCollection();
// Thu 14y chét trén NameValueCollection trudc khi thuc hién swa ddi.
lock (((ICollection)nvCollection).SyncRoot) {

// Stua db6i NamevValueCollection...

}

Chu ¥ rang 16p NamevalueCollection dAn xuét tir I6p NameObjectCollectionBase, 10p co s&
nay st dung co ché hién thuc giao dién tuong minh dé hién thuc thudc tinh
ICollection.SyncRoot. Nhu d3 duogc trinh bay, ban phdi ép NamevalueCollection vé
ICollection trudc khi truy xudt thudc tinh syncroot. Viée ép kiéu 1a khong can thiét ddi voi
cac 16p tap hop chuyén biét nhu Hybridbictionary, ListDictionary, va StringCollection
(cac 16p nay khong sir dung co ché hién thuc giao dién twdng minh dé hién thue syncroot).
Néu can sir dung rong khip 16p tap hop di dugc dong bod héa, ban cb thé don gian héa ma
1énh bang cach tao mot 16p méi dan xuét tir 16p tap hop can sir dung. Ké tiép, chép d¢ cac
thanh vién cta 16p co sé cung cip kha ning truy xuit ndi dung cua tap hop va thuc hién dong
bo hoa trude khi goi thanh vién 16p co sé tuong dwong. Ban co thé su dung 1énh lock mot
cach binh thuong dé déng bo hoa dbi tuong dugc tra vé bai thudc tinh Syncroot clia 16p co s&
nhu da dugc thao ludn ¢ trén. Tuy nhién, béng cach tao 16p dan xudt, ban co thé hién thuc cac
k¥ thuat dong bod héa cao cip hon, ching han sir dung System.Threading.ReaderiiriterLock
dé cho phép nhiéu tiéu trinh doc nhung chi mét tiéu trinh ghi.

10. KfQi chay mOt tin trink mGi

? Ban cén thye thi mdt ing dung trong mét tién trinh méi.
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x Str dung doi twgng System.Diagnostics.ProcessStartInfo dé chi dinh cac chi tiét

cho ing dung can chay. Sau dod, tao doi twgng System.Diagnostics.Process dé md

ta tién trinh méi, gan ddi twong ProcesssStartinfo cho thudc tinh startinfo ciia
dbi twong Process, va roi khéi chay irng dung bing cach goi Process.Start.
Lép process cung cap mot dang biéu dién dugc-quan-1y cho mat tién trinh cta hé diéu hanh
va cung cép mot co ché don gian ma thong qua do6, ban co thé thyc thi ca Gng dung duogc-
quan-ly lan khong-dugc-quan-ly. Lop pProcess hién thuc bon phién ban nap chong cho
phuong thurc start (ban cd thé st dung phuong thirc nay dé khoi chay mét tién trinh méi).
Hai trong sd nay 1a cac phuong thic tinh, cho phép ban chi dinh tén va cac d6i sé cho tién
trinh md&i. Vi dy, hai 1énh dudi day déu thuc thi Notepad trong mot tién trinh maoi:
// Thuc thi notepad.exe, khéng cé dbéi sb.
Process.Start ("notepad.exe");
// Thuc thi notepad.exe, tén file cdn mo 1la dbi sé.
Process.Start ("notepad.exe", "SomeFile.txt");
Hai dang khac cua phuong thirc start yéu cau ban tao doi tuong ProcessStartInfo dugce cAu
hinh v&i cac chi tiét cua tién trinh can chay; viéc st dung d6i twong ProcessstartInfo cung
cAp mot co ché diéu khién t6t hon trén cac hanh vi va cu hinh cua tién trinh méi. Bang 4.3
tom tat mot vai thudc tinh thong dung ctia 16p ProcessStartInfo.

Bang 4.3 Cac thugc tinh cla I&p ProcessStartinfo
Thudc tinh Mo ta

Arguments Cac doi so dung dé truyén cho tién trinh méi.

Néu Process.start khong thé khai chay tién trinh dd duoc chi dinh,
nd s€ ném ngoai 1€ System.ComponentModel.Win32Exception. Néu

ErrorDialog 1 L L. . L x. K i
ErrorDialog la true, Start s€ hién thi mot thong bdo 101 trudc khi
ném ngoai 1¢.

Tén cua tmg dung. Ban ciing c6 thé chi dinh bat ky kiéu file nao ma

FileName ban da cau hinh ung dung két giao v&i né. Vi dy, néu ban chi dinh

mot file v6i phdn mé rong 1a .doc hay xls, Microsoft Word hay
Microsoft Excel s& chay.

Mot thanh vién thudoc kiéu liét ké System.Diagnostics.
WindowStyle ProcessWindowStyle, diéu khién cach thirc hién thi cua cua s6. Céc
gid tri hop I¢ bao gom: Hidden, Maximized, Minimized, va Normal.

WorkingDirectory Tén day du cua thu muc 1am viéc.

Khi d3 hoan tat voi mot ddi tugng process, ban nén hity né dé giai phong cac tai nguyén hé
théng—g(_)i Close, Dispose, hodc tao d6i tuong Process bén trong tAm vuc cua 1énh using.
Viéc hity mot d6i tuong Process khong anh hudng 1én tién trinh hé théng nam dudi, tién trinh
ndy van sé& tiép tuc chay.
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Vi du duéi day st dung process dé thuc thi Notepad trong mot cira s6 & trang thai phong to va
mo mot file co tén la C:\Templfile.txt. Sau khi tao, vi du nay s€ goi phuong thuc
Process.WaitForExit dé dimg tiéu trinh dang chay cho dén khi tién trinh két thiic hodc gia tri
time-out (dugc chi dinh trong phuong thirc nay) hét hiéu lyc.

using System;

using System.Diagnostics;
public class StartProcessExample {
public static void Main () {

// Tao mdét dbi tuong ProcessStartInfo va cdu hinh cho né
// véi cac théng tin cdn thiét &é chay tién trinh méi.

ProcessStartInfo startInfo = new ProcessStartInfo();

startInfo.FileName = "notepad.exe";
startInfo.Arguments = "file.txt";
startInfo.WorkingDirectory = @"C:\Temp";
startInfo.WindowStyle = ProcessWindowStyle.Maximized;

startInfo.ErrorDialog = true;

// Tao moét dbi tuong Process méi.

using (Process process = new Process()) {

// Ga&n ProcessStartInfo vao Process.

process.StartInfo = startInfo;

try {

// Khéi chay tién trinh méi.

process.Start () ;

// Poi tién trinh méi k&t thtc trudc khi thoat.
Console.WriteLine ("Waiting 30 seconds for process to" +
" finish.");

process.WaitForExit (30000);

} catch (Exception ex) {
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Console.WriteLine ("Could not start process.");

Console.WritelLine (ex);

// Nhin Enter dé két thuc.
Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine () ;

Ve 7 - o \
11. K6t thiic mOt tn trink
? Ban mudn két thiic mdt tién trinh (mdt tng dung hay mot dich vu).
& Thu ldy di twong Process md ta tién trinh hé diéu hanh cin két thic. Pdi véi cac

ing dung dua-trén-Windows, hiy goi phuwong thirc Process.CloseMainWindow dé
giri mét thong diép dén cira sb chinh cia wng dung. Pdi véi cac ing dung dua-
trén-Windows bé qua CloseMainWindow, hay ddi véi cic tng dung khéng-dwa-
trén-Windows, goi phwong thirc Process.Kill.
Néu khoi chay mét tién trinh méi tir mé 1énh dugc-quan-1y bang 16p Process (dd dugc thao
luan trong myc 4.10), ban c6 thé két thac tién trinh mai béng ddi tuong Process mo ta tién
trinh nay. Ban ciing c6 thé thu iy cac ddi twong process chi dén cac tién trinh khac hién dang
chay bang cac phuong thirc tinh ciia 16p process (duge tom tit trong bang 4.4).

Bang 4.4 Cac phuong thirc diing dé thu l1ay cac tham chiéu Process

Phwong thirc Mo ta

GetCurrentProcess Tra vé doi tugng Process mo ta ti€n trinh hién dang tich cuc.
GetProcessById Tra vé doi tugng Process md ta ti€n trinh véi ID dugce chi dinh.

Tra vé mang cac doi tuong Process mo ta tat ca cac tien trinh
GetProcesses :

hién dang tich cuc.

Tra vé mang cac dbi twong Process mo ta tit ca cac tién trinh
hién dang tich cuc voi tén than thién dugc chi dinh. Tén than
thién 1a tén cua file thyc thi khong tinh phin mé rong va dudng
dan; vi du, notepad hay calc.

GetProcessesByName

Mot khi dd c6 d6i tugng Process mod ta tién trinh can két thic, ban can goi phuong thirc
CloseMainWindow hay phuong thirc ki1l. Phuong thirc CloseMainWindow gri mot thong dié€p
dén ctra s6 chinh cua tmg dung dua-trén- Windows. Phuong thirc nay c6 cling tac dung nhu thé
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ngudi dung dong cira sé chinh bang trinh don hé théng, va n6 cho co hodi tng dung thuc hién
viéc tat mQt cach binh thudng. closeMainwindow s€ khong két thuc cac iing dung khong c6 cura
sd chinh hoidc cac ung dung c6 ctra s6 chinh bi v6 hiéu (co thé vi mot hop thoai hién dang
dugc mo). V6i nhitng tinh hudng nhu the, CloseMainWindow s& trd v€ false.
CloseMainWindow tra vé& true néu thong diép duoc giri thanh cong, nhung khong bao dam tién
trinh that su két thac. Vi du, cac ung dung dung dé soan thao dit lidu thuong s€ cho co hoi
nguoi dung luu lai cac dir liéu chua dugce luu n€u nhén duoc thong diép nay. Nguoi dung
thuong c¢6 co hoi hily bo viée dong cira sé v6i nhitng tinh hudng nhu thé. Pidu nay nghia 1a
CloseMainWindow s& tra vé true, nhung g dung van ctr chay khi ngudi dung huy bo. Ban ¢
thé sir dung phuong thirc Process.WaitForExit dé bao hiéu viéc két thuc tién trinh va thudc
tinh Process.HasExited dé kiém tra tién trinh da két thuc hay chua. Va ban ciing c6 thé st
dung phuong thic xKil1.
Phuong thirc xi11 két thic mot tién trinh ngay lap tirc; ngudi diung khong c¢é co hoi dirng viée
két thic, va tat ca céc dir liéu chua duoc luu s& bi mit. ki1l 1a tily chon duy nhat dé két thac
cac ung dung dua-trén-Windows khong dap lai closeMainwindow va dé két thic cac tmg dung
khong-dua-trén-Windows.
Vi du duéi day khoi chay mot thé hién méi cia Notepad, doi 5 gidy, sau d6 két thic tién trinh
Notepad. Trudc tién, vi dyu nay k&t thuc tién trinh bang CloseMainWindow. Néu
CloseMainWindow tra vé false, hodc tién trinh Notepad van ct chay sau khi CcloseMainWindow
duoc goi, vi du nay s€ goi kKill va budc tién trinh Notepad két thic; ban co thé budc
CloseMainWindow tra vé false béng cach bo méc hop thoai File Open mo.
using System;
using System.Threading;

using System.Diagnostics;

public class TerminateProcessExample {
public static void Main () {
// Tao mbét Process mdi va chay notepad.exe.

using (Process process = Process.Start("notepad.exe")) {

// Poi 5 gidy va k&t thtuc tién trinh Notepad.
Console.WriteLine ("Waiting 5 seconds before terminating” +
" notepad.exe.");

Thread.Sleep (5000) ;

// K&t thtuc tién trinh Notepad.
Console.WriteLine ("Terminating Notepad with " +

"CloseMainWindow.") ;

// Gui mét théng diép dén cta sd chinh.
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if (!process.CloseMainWindow()) {

// Khéng gui duoc théng diép. Két thic Notepad bang Kill.
Console.WriteLine ("CloseMainWindow returned false - " +
" terminating Notepad with Kill.");

process.Kill();

} else {

// Théng diép duoc gui thanh céng; doi 2 giay
// d& chung thuc viéc két thuc trudc khi vién dén Kill.

if (!process.WaitForExit (2000)) {

Console.WritelLine ("CloseMainWindow failed to" +
" terminate - terminating Notepad with Kill.");

process.Kill();

// Nh&n Enter dé& két thic.
Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine () ;

12. ®BAo d&m chi c6 the chay
mOt the hin dla Wng dUng @i mOt thdi Hi8m

? Ban cin bio dam rang, tai mt thoi diém chi cé thé chay mat thé hién ciia ing
dung.
’X Tao mdt ddi twong System.Threading.Mutex va bdo ng dung thu ldy quyén sé

hiru ddi twong nay lic khéi dong.
Mutex cung cAp mot co ché dé ddong bod hoa qua trinh thyc thi cua céc tiéu trinh vuot qua bién
tién trinh va con cung cdp mot co ché tién loi dé bao rang chi mot thé hién cua ing dung dang
chay. Bang cach cd thu lay quyén s& hitu mot doi tugng Mutex lic khoi dong va thoat néu
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khéng thé thu duoc Mutex, ban ¢ thé bao dam rang chi mot thé hién cua ung dung dang chay.
Vi du duéi day st dung mot Mutex c6 tén 1a MutexExample dé bao dam chi mét thé hién cia vi
du c6 thé thyc thi.

using System;

using System.Threading;
public class MutexExample {
public static void Main() {

// Gia tri luadn 1y cho biét tng dung nay
// cé quyén sd& hitu Mutex hay khéng.

bool ownsMutex;

// Tao va l&y quyén s& hitu mdét Mutex cé tén la MutexExample.
using (Mutex mutex =

new Mutex (true, "MutexExample", out ownsMutex)) {

// Néu tng dung s& hitu Mutex, né cé thé tiép tuc thuc thi;
// néu khéng, tng dung sé& thoat.

if (ownsMutex) {

Console.WritelLine ("This application currently owns the" +
" mutex named MutexExample. Additional instances" +
" of this application will not run until you" +

" release the mutex by pressing Enter.");
Console.ReadLine () ;

// Giai phéng Mutex.

mutex.ReleaseMutex () ;
} else {

Console.WriteLine ("Another instance of this" +
" application already owns the mutex named" +
" MutexExample. This instance of the" +

" application will terminate.");
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// Nh&n Enter dé két thuc.

Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine();
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ot trong nhiing khia canh dang cha y nhit cia Microsoft .NET Framework 13 sy

tich hop sau sic v6i XML. Trong nhiéu (mg dung .NET, ban s& khong nhan thay

rang minh dang sir dung cac ky thuat XML—ching s& dugc sir dung phia hau
trudng khi ban tudn ty héa mot Microsoft ADO.NET DataSet, goi mot dich vu Web XML,
hoidc doc céc thiét 1ap tng dung trong mét file ciu hinh Web.config. Trong cac trudng hop
khac, ban s& mudn lam viéc truc tiép voi khong gian tén System.Xml dé thao tac dit liéu XML.
Céc tac vu XML thong thuong khong chi phan tich mdt file XML ma con xac nhan tinh hop 1€
cua no dua trén mét XML Schema, ap dung phép bién d6i XSL dé tao mot tai liéu hay trang
HTML méi, va tim kiém mot cach thong minh v&i XPath. Cac muc trong chuong nay trinh
bay cac van dé sau:

Cac ky thuat dung dé doc, phan tich, va thao tac dit liéu XML (muc 5.1, 5.2, 5.3, va
5.7).

Duyét mét tai liéu XML dé tim cac nat cu thé theo tén (muc 5.4), theo khong gian tén
(muc 5.5), hay theo biéu thirc XPath (muc 5.6).

Xac nhan tinh hop 1€ cia moét tai liéu XML dua trén mdt XML Schema (muc 5.8).

Tuan ty hoa mot d6i tuong thanh XML (muc 5.9), tao XML Schema cho mét 16p (muc
5.10), va tao ma ngudn cho 16p dua trén mot XML Schema (muc 5.11).

Bién d6i mot tai liéu XML thanh mot tai liéu khac bang XSLT stylesheet (muc 5.12).

1. H#n th Au tric Aa mdt tai (Bu XML trong TreeView

=D

Ban cin hién thi ciu tric va ndi dung ciia mdt tai liéu XML trong mdt ving dung
dwa-trén-Windows.

& Nap tai lifu XML bing 16p System.xml.XmlDocument. Sau dé, viét mt phuong
thirc dé chuyén mdt xmlNode thanh mdt System.Windows.Forms.TreeNode, rdi goi
né mot cach dé quy dé duyét qua toan b tai liéu.

NET Framework cung cép nhiéu cich khac nhau dé xir 1y cac tai liéu XML. Cach ma ban sir
dung tuy thudc vao tic vu can lap trinh. Mot trong sd d6 13 16p xmlDocument. LOp ndy cung
cAp mot dang biéu dién trong-bo-nhé cho mot tai liéu XML, tuan theo W3C Document Object
Model (DOM); cho phép ban duyét qua céc nut theo bat ky huéng nao, chén va loai bo nut, va
thay d6i dong chu trac lac chay. Ban hay vao [http.//www.w3c.org] dé biét thém chi tiét vé
DOM.

Pé sir dung 16p xmlDocument, ban chi viéc tao mdt thé hién cua 16p nay rdi goi phuong thirc
Load cung voi mot tén file, mOt Stream, mt TextReader, hay mdt xmlReader (ban ciing c6 thé
cung cdp mot URL chi dén mot tai liéu XML). Thé hién xmlDocument s& chira tit ca cac nit
(dang cay) c6 trong tai liéu ngudn. Diém nhap (entry point) ding dé truy xuit cic nat nay la
phan tir gbc, duge cap thong qua thude tinh xmlDocument.DocumentElement. Dy 1a mot dbi
twong xmlElement, ¢6 thé chira nhidu dbi twong xmiNode 10ng bén trong, cac dbi tuong nay co
thé chtra nhiéu ddi trong xmlNode nira, va clr tiép tuc nhu thé. Mot xmlNode la phz:in cAu thanh
co ban cua mot file XML. Mot nat XML c6 thé 1a mot phé‘m t (element), mot dac tinh
(attribute), 101 chu thich, hay text.
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Khi 1am viéc voi xmlNode hay mdt 16p dan xuat tir d6 (nhu xmlElement hay xmlattribute),
ban c6 thé st dung céc thude tinh co ban sau day:

*  ChildNodes la tp hop cac nut 10ng bén trong & muc dau tién.

*  Name la tén cta nut.

J NodeType la mot thanh vién thudc kiéu liét ké system.Xml.XmlNodeType, cho biét kiéu
cua nut (phan tu, dac tinh, text...).

*  value la ndi dung cta nut, néu d6 1a nut text hay nut CDATA.

*  Attributes | tdp hop cac nat mé ta cac dic tinh dugc 4p dung cho phan tir.

*  InnerText la chudi chtra gi tri (text) ctia nut hién hanh va tit ca cac nit 16ng bén trong.

*  Innerxml la chudi chira thé ddnh ddu XML cho tit ca cac nat 16ng bén trong.

+  outerxml 1a chudi chira thé danh ddu XML cho nat hién hanh va tit ca cac nit 1ong bén
trong.
Vi du dudi day duyét qua tit ca cic niit cia mot xmlDocument (bang thudc tinh childNodes va
mot phuong thirc dé quy) roi hién thi chung trong mot Treeview.
using System;
using System.Windows.Forms;

using System.Xml;

public class XmlTreeDisplay : System.Windows.Forms.Form{
private System.Windows.Forms.Button cmdLoad;
private System.Windows.Forms.Label 1lblFile;
private System.Windows.Forms.TextBox txtXmlFile;

private System.Windows.Forms.TreeView treeXml;

// (Bé qua phdn ma designer.)

private void cmdLoad Click(object sender, System.EventArgs e) {

// Xbéa cay.

treeXml.Nodes.Clear () ;

// Nap tai liéu XML.
XmlDocument doc = new XmlDocument () ;
try f{

doc.Load (txtXmlFile.Text) ;

}catch (Exception err) {



161
Chwong 5: XML
MessageBox.Show (err.Message) ;

return;

// PS dit 1iéu vao TreeView.

ConvertXmlNodeToTreeNode (doc, treeXml.Nodes);

// M& réng tit ca cac nut.

treeXml.Nodes[0] .ExpandAll () ;

private void ConvertXmlNodeToTreeNode (XmlNode xmlNode,

TreeNodeCollection treeNodes) {

// Thém mdt TreeNode md ta XmlNode nay.

TreeNode newTreeNode = treeNodes.Add (xmlNode.Name) ;

// Tuy bién phadn text cho TreeNode dua vao
// kiéu va néi dung cta XmlNode.

switch (xmlNode.NodeType) {

case XmlNodeType.ProcessingInstruction:
case XmlNodeType.XmlDeclaration:
newTreeNode.Text = "<?" + xmlNode.Name + " " +
xmlNode.Value + "?>";
break;
case XmlNodeType.Element:
newTreeNode.Text = "<" + xmlNode.Name + ">";
break;
case XmlNodeType.Attribute:
newTreeNode.Text = "ATTRIBUTE: " + xmlNode.Name;
break;
case XmlNodeType.Text:
case XmlNodeType.CDATA:
newTreeNode.Text = xmlNode.Value;
break;
case XmlNodeType.Comment:

newTreeNode.Text = "<!--" + xmlNode.Value + "-->";
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break;

// Goi phuong th@c nay mdét cach dé quy cho mdi dic tinh
// (XmlAttribute la mdét 1dp con cua XmlNode) .

if (xmlNode.Attributes != null) {

foreach (XmlAttribute attribute in xmlNode.Attributes) {

ConvertXmlNodeToTreeNode (attribute, newTreeNode.Nodes) ;

// Goi phuong thttc ndy mét céch dé quy cho mdi nat con.
foreach (XmlNode childNode in xmlNode.ChildNodes) {

ConvertXmlNodeToTreeNode (childNode, newTreeNode.Nodes) ;

}
Xét file XML dudi day (ProductCatalog.xml):

<?xml version="1.0" ?>
<productCatalog>
<catalogName>Jones and Jones Unique Catalog 2004</catalogName>
<expiryDate>2005-01-01</expiryDate>
<products>
<product id="1001">
<productName>Gourmet Coffee</productName>
<description>The finest beans from rare Chilean
plantations.</description>
<productPrice>0.99</productPrice>
<inStock>true</inStock>
</product>
<product id="1002">
<productName>Blue China Tea Pot</productName>
<description>A trendy update for tea drinkers.</description>
<productPrice>102.99</productPrice>

<inStock>true</inStock>
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</product>
</products>

</productCatalog>
=10/
File: IPdeuctCatang.me Load I

= #document
<7xml version="1.0"7»
—|- <productCatalogz
—I- <catalogMame =
Jones and Jones Unique Catalog 2004
= <expiryDate >
2005-01-01
—| «products>
=+ <product =
—|- ATTRIEUTE: id
1001
—|- <praductMarne =
Gourmet Coffee
—|- <description >
The finest beans from rare Chilean plantations,
= <productPrice =
0,99
—|- <inStock:
true
=+ <product =
—|- ATTRIBUTE: id
100z
<praductMarne
Blue China Tea Pat
—|- <description >
A trendy update fFor tea drinkers,
<productPrice =
102,99
<inShock:
true

Hinh 5.1 CAu triic ctia mot tai liéu XML

x

Jones and Jones Unique Catalog 20042005-01-01Gourmet CoffeeThe finest beans from rare Chilean plantations. 0, 29trueBlue
China Tea Pota trendy updake For tea drinkers, 102,99true

Hinh 5.2 InnerText ctia phan t&r gbc

onercxeml x|

<rataloghiame =Jones and Jones Unique Catalog

2004 <cataloghlame = <expiryDate =2005-01-01 <fexpiryDate = <products = <product id="1001"=> <productMame >Gourmet
Coffee < /praductMame = <description =The finest beans from rare Chilean

plantations, </description = <productPrice =0,99 </ productPrice = <inStock =true < finStock > </product = <product
id="1002"> <productMame =Blue China Tea Pot</productiame = <description »A trendy update For tea

drinkers, <fdescription = <productPrice =102, 99 < productPrice = <inStock =true <finStock = </product = < /products =

Hinh 5.3 InnerXml clia phan t& géc
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outerxmd x|

<productCatalog = <cataloghame =Jones and Jones Unique Catalog

2004 </cataloghame = <expiryDate =2005-01-01 <expiryDate > <products = <product id="1001"=> <productMare >Gourmet
Coffee<fproductiame = <description=The finest beans Fram rare Chilean

plantations. < description = <productPrice =0.99 < productPrice = <inStack =true < finStack = <fproduct > <praduct
id="1002" = <productMame »Blue China Tea Pot </productMame = <description =4 trendy update For tea

drinkers, <fdescription > <productPrice > 102,99« /productPrice > <inStock >true < inStock > < /product = </products = </productCa
talogz

Hinh 5.4 OuterXml clia phan t& gbc

2. Chén thém nit vao tai Eu XML

? Ban cén diéu chinh mét tai liéu XML bang cich chén vao dir ligu méi, hoic ban
mudn tao mdt tai liéu hoan toan méi trong by nhé.

x Tao mit bing mdt phwong thirc ciia XmlDocument (nhw CreateElement,

CreateAttribute, CreateNode...). K¢ tiép, chén né vao bang mgt phwong thirc ciia

XmlNode (nhw InsertAfter, InsertBefore, hay AppendChild).

Chén mot niit vao xmlDocument bao gdm hai budc: tao niit rdi chén nd vao vi tri thich hop. Sau
d6, ban c6 thé goi xmlDocument . Save dé luu lai nhirng thay doi.

Pé tao mot nat, ban st dung mot trong cac phuong thirc ctia xmlDocument bit ddu bang tir
Create, tiy thudc vao kiéu ciia nut. Viéc nay bao dam nut sé ¢ cung khong gian tén nhu phan
con lai cua tai lidu (ban ciing c6 thé cung cdp mot khong gian tén lam ddi sd). Ké tiép, ban
phai tim mot nat phu hop va sir dung mot trong cac phuong thire chén cta nd dé thém nat mai
vao.

Vi dy dudi day trinh bay k§ thuat nay bang cach tao mét tai liéu XML maoi:

using System;

using System.Xml;
public class GenerateXml {
private static void Main() {
// Tao mét tai liéu méi rdéng.
XmlDocument doc = new XmlDocument () ;
XmlNode docNode = doc.CreateXmlDeclaration("1.0", "UTF-8", null);

doc.AppendChild (docNode) ;

// Tao va chén moét phan tu moi.



165
Chwong 5: XML
XmlNode productsNode = doc.CreateElement ("products");

doc.AppendChild (productsNode) ;

// Tao mét phdn tw 1ong bén trong (cung véi mét ddc tinh).
XmlNode productNode = doc.CreateElement ("product");
XmlAttribute productAttribute = doc.CreateAttribute("id");
productAttribute.Value = "1001";
productNode.Attributes.Append (productAttribute) ;

productsNode.AppendChild (productNode) ;

// Tao va thém cdc phadn tu con cho nat product nay

// (cung véi di 1liéu text).

XmlNode nameNode = doc.CreateElement ("productName");
nameNode .AppendChild (doc.CreateTextNode ("Gourmet Coffee"));
productNode.AppendChild (nameNode) ;

XmlNode priceNode = doc.CreateElement ("productPrice");
priceNode.AppendChild (doc.CreateTextNode ("0.99"));

productNode.AppendChild (priceNode) ;

// Tao va thém mdt nut product khéc.

productNode = doc.CreateElement ("product");
productAttribute = doc.CreateAttribute("id");
productAttribute.Value = "1002";
productNode.Attributes.Append (productAttribute);
productsNode.AppendChild (productNode) ;

nameNode = doc.CreateElement ("productName") ;
nameNode.AppendChild (doc.CreateTextNode ("Blue China Tea Pot"));
productNode.AppendChild (nameNode) ;

priceNode = doc.CreateElement ("productPrice");
priceNode.AppendChild(doc.CreateTextNode ("102.99"));

productNode.AppendChild (priceNode) ;

// Luu tai liéu.
doc.Save (Console.Out) ;

Console.ReadLine();
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Tai liéu duoc tao ra trong gidng nhu sau:
<?xml version="1.0" encoding="UTF-8"?>
<products>
<product id="1001">
<productName>Gourmet Coffee</productName>
<productPrice>0.99</productPrice>
</product>
<product id="1002">
<productName>Blue China Tea Pot</productName>
<productPrice>102.99</productPrice>
</product>

</products>

3. Chén thém mit vdo tai @u XML mOt cdch nhanh chéng

? Ban cin chén thém niit vao mét tai liéu XML ma khong phai dung dén ma Iénh
dai dong.
‘X Viét ciac phuwong thire tro' givip (nhin vao tén thé va ndi dung ciia mit) dé chén

nut vao tai liéu XML. Cach khac, sit dung phwong thirc XmlDocument.CloneNode
de sao lai cac nhanh ciia m§t XmlDocument.

Chén mot nit vao XmlDocument can nhiéu ma 1énh. Co nhiéu cach thu ngén ma Iénh nay. Mot
cach 1 tao mét 16p tro gitip (helper) gdm cac phuong thirc mirc-cao dé chén nat vao tai liéu.
Vi dy, ban c6 thé viét phuong thirc AddElement dé tao mdt phan tr mai, chén nd vao, va thém
text (day 1a ba thao tac can thiét khi chén phan tir).

Vi du duéi day 1a mot 16p trg gitp nhu thé:

using System;

using System.Xml;
public class XmlHelper {

public static XmlNode AddElement (string tagName,

string textContent, XmlNode parent) {

XmlNode node = parent.OwnerDocument.CreateElement (tagName) ;

parent.AppendChild (node) ;
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if (textContent != null) {

XmlNode content;
content = parent.OwnerDocument.CreateTextNode (textContent) ;
node.AppendChild (content) ;

}

return node;

public static XmlNode AddAttribute(string attributeName,

string textContent, XmlNode parent) {

XmlAttribute attribute;
attribute = parent.OwnerDocument.CreateAttribute (attributeName) ;
attribute.Value = textContent;

parent.Attributes.Append(attribute);
return attribute;

}
Bay gid ban c6 thé viét ma 1énh dé tao mot tai liéu XML (gidng muc 5.2) véi ¢t phap don gian
hon nhu sau:

public class GenerateXml {
private static void Main() {

// Tao tai liéu.

XmlDocument doc = new XmlDocument () ;

XmlNode docNode = doc.CreateXmlDeclaration("1.0", "UTF-8", null);
doc.AppendChild (docNode) ;

XmlNode products = doc.CreateElement ("products");

doc.AppendChild (products) ;

// Thém hai product.

XmlNode product = XmlHelper.AddElement ("product", null,
products) ;

XmlHelper.AddAttribute ("id", "1001", product);

XmlHelper.AddElement ("productName", "Gourmet Coffee", product);
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XmlHelper.AddElement ("productPrice", "0.99", product);

product = XmlHelper.AddElement ("product", null, products);

XmlHelper.AddAttribute ("id", "1002", product);

XmlHelper.AddElement ("productName", "Blue China Tea Pot",
product) ;

XmlHelper.AddElement ("productPrice", "102.99", product);

// Luu tai liéu.
doc.Save (Console.Out) ;

Console.ReadLine () ;

}

Ban ciing c6 thé iy cac phuong thic tro gitp (nhu Addattribute va AddElement) lam céc
phuong thirc thé hién trong mot 16p tiy bién dan xuét tir xm1Document.

Mot cach khac dé don gian hoa viéc viét XML 13 sao lai cac nit bang phuong thuc
XmlNode.CloneNode. Phuong thirc ndy nhan mdt doi so luan ly. Néu gia tri nay la true,
CloneNode s& sao lai toan bo nhanh, vai tit ca cac nat 16ng bén trong.

Vi du dudi day tao mot niit product mai béng céch sao lai nat dau tién:

// (Thém nut product dau tién.)

// Tao mbét product mbéi dwa vao product hién cb.

product = product.CloneNode (true) ;

// Piéu chinh dir liéu.
product.Attributes[0].Value = "1002";
product.ChildNodes[0].ChildNodes[0].Value = "Blue China Tea Pot";

product.ChildNodes[1].ChildNodes[0].Value = "102.99";

// Thém phin tu méi.

products.AppendChild (product) ;

Chu y trong truong hop nay, cé mot sb gia dinh dugc ap dat 1én cac nut hién co6 (vi du, gia
dinh con dau tién ctia nut luon 1a productName, va con thir hai ludn 14 productPrice). Néu gia
dinh nay khong bao dam dang, ban can phai xét tén cua nat.
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4. Tim mOt mit Kfi 6&¢ tén la né

-

Ban cin thu ldy mdt nit cu thé trong mdt xmlDocument, va ban biét tén ciia né

nhung khéng biét vi tri ciia né.

X St dung phuong thirc xmlDocument . GetElementsByTagName, phwong thirc nay s€ do
tim toan bd tai liéu va tra vé tip hop System.Xml.XmlNodeList chira cac nit dwoe
so trung.

Lép xmlDocument cung cap phuong thiic GetElementsByTagName dung dé tim ra cac nit c6 tén

cho trude. N6 tra vé két qua 1a mot tap hop cac dbi tuong xmiNode.

Poan mi dudi day trinh bay cach sir dung GetElementsByTagName dé tinh tong gia cac item

trong mot danh muc bang cach thu Iy tit ca cac phan tir c6 tén 1a "productPrice":

using System;

using System.Xml;
public class FindNodesByName {
private static void Main() {

// Nap tai liéu.
XmlDocument doc = new XmlDocument () ;

doc.Load ("ProductCatalog.xml") ;

// Thu 14y tlt ca price.

XmlNodeList prices = doc.GetElementsByTagName ("productPrice");

decimal totalPrice = 0;

foreach (XmlNode price in prices) {

// LAy phan text bén trong cta mdi phdn ti dugc so trung.

totalPrice += Decimal.Parse(price.ChildNodes[0].Value);

Console.WriteLine ("Total catalog value: " +
totalPrice.ToString());

Console.ReadLine () ;

}

Ban cing c6 thé do tim mot phan tai lieu XML bang phuong thic
¥mlElement.GetElementsByTagName (phuong thirc nay s& do tat ca cac nat con dé tim ra nat
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triung khép). Dé st dung phuong thirc nay, trude hét 1dy mot xmlNode trong tmg véi mot phan
tu, ké do ép déi tuong nay thanh mdt xmlElement. Vi du dudi day trinh bay cach tim nut price
bén dudi phan tir product dau tién:

// Thu 14y tham chiéu d&én product diu tién.

XmlNode product = doc.GetElementsByTagName ("products") [0];

// Tim nGt price bén dudi product nay.
XmlNode price =

((XmlElement)product) .GetElementsByTagName ("productPrice") [0];
Console.WriteLine ("Price is " + price.InnerText);

Néu cac phén tir ciia ban ¢6 chira didc tinh 1D, ban ciing ¢ thé sir dung mot phuong thirc ¢ tén
13 GetElementById dé thu ldy phan tir c6 gia tri 1D tring khop.

5.  Thu Ay cdc nit XML trong mOt kfidng gian tén XML A the

Ban cin thu ldy cdc niit trong mdt khong gian tén cu thé bing mdt xmlDocument.

?

)

& Sit dung phién ban nap chong cia phwong thirc XmlDocument.
GetElementsByTagName (yéu cAu mot tén khong gian tén lam doi s6). Ngoai ra, ap
dung dau hoa thi (*) vao doi so tén thé néu ban muon so trung tat ca cac thé.

Nhiéu tai liéu XML chira cac nat thudc nhidu khong gian tén khac nhau. Vi du, tai liéu XML
mo ta mot bai bao khoa hoc co thé sir dung mot kiéu danh dau riéng dé biéu thi cac phuong
trinh toan hoc va céac biéu dd vector. Hodc mét tai liéu XML véi cac thong tin vé dat hang ¢
thé két hop cac thong tin vé khach hang va don dit hang cing véi mot hd so van chuyén.
Tuong tu, mot tai liéu XML md td mot giao dich thuong mai co thé bao gém nhiing phén
thudc ca hai cong ty, va nhirng phan nay duogc viét theo ngdn ngit danh diu riéng.

Mot tac vu thong thudng trong lap trinh XML 1a thu lay cac phan tir thudc mot khong gian tén
cu thé. Ban co thé thyc hién tic vu nay vd&i phién ban nap chong ctua phuong thirc
XmlDocument .GetElementsByTagName (yéu ciu mot tén khong gian tén lam dbi Sé) Ban co thé
str dung phuong thirc nay dé tim cac thé theo tén, hodc tim tit ca cac thé trong khong gian tén
da duogc chi dinh néu ban ap dung dAu hoa thi vao d6i sb tén thé.

Vi dy, tai liéu XML phtic hop duéi ddy bao gdm céc thong tin vé don dat hang va khach hang
trong hai khéng gian tén khic nhau 1a  http://mycompany/OrderML  va
http://mycompany/ClientML.

<?xml version="1.0" ?>
<ord:order xmlns:ord="http://mycompany/OrderML"

xmlns:cli="http://mycompany/ClientML">

<cli:client>
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<cli:firstName>Sally</cli:firstName>
<cli:lastName>Sergeyeva</cli:lastName>

</cli:client>

<ord:orderItem itemNumber="3211"/>

<ord:orderItem itemNumber="1155"/>

</ord:order>

Va chuong trinh duéi day s& chon tit ca cac thé trong khong gian
http://mycompany/OrderML:

using System;

using System.Xml;

public class SelectNodesByNamespace {

private static void Main() {

// Nap tai liéu.
XmlDocument doc = new XmlDocument () ;

doc.Load ("Order.xml") ;

// Thu 14y t&t ca céc thé dit hang.
XmlNodeList matches = doc.GetElementsByTagName ("*",

"http://mycompany/OrderML") ;

// Hién thi théng tin.
Console.WritelLine ("Element \tAttributes");

Console.WriteLine ("****x*x \prkkkkkkkkk) .

foreach (XmlNode node in matches) ({

Console.Write (node.Name + "\t");
foreach (XmlAttribute attribute in node.Attributes) {
Console.Write (attribute.Value + " ");

}

Console.WriteLine () ;

tén
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Console.ReadLine();

}

Két xuat cua chuong trinh nay nhu sau:

Element Attributes
* Kk ok kkkk *hkkkkkkhkxkx
ord:order http://mycompany/OrderML http://mycompany/ClientML

ord:orderIltem 3211

ord:orderItem 1155

6. Tim cdc ph@n 60 v0i b u thlfc XPath

? Ban cin duyét mot tai liéu XML dé tim cac nat theo mot tiéu chuin tim kiém cép
cao. Vi du, ban c6 thé mudn duyét mét nhanh cu thé cia mot tai liéu XML dé tim
céc nut c6 cac dic tinh nao dé hoic chira mdt sé lwgng nut con 16ng bén trong.

‘X Thuc thi mdt biéu thic XPath bing phuong thircc SelectNodes hay
SelectSingleNode ctia l6p XmlDocument.

Lép xmlNode dinh nghia hai phuong thirc diung dé tim kiém dwa vao biéu thirc Xpath 1a

SelectNodes VA SelectSingleNode. Hai phuong thirc ndy thao tac trén tit ca cac nut con. Vi

xmlDocument thira ké tir xmlNode nén ban co thé £01 XmlDocument .SelectNodes dé do tim toan

bd mot tai liéu.

Xét tai lidu XML md ta mot don dat hang gdm hai item:

<?xml version="1.0"7?>

<Order id="2004-01-30.195496">

<Client id="R0S-930252034">

<Name>Remarkable Office Supplies</Name>

</Client>

<Items>
<Item id="1001">
<Name>Electronic Protractor</Name>
<Price>42.99</Price>
</Item>
<Item id="1002">

<Name>Invisible Ink</Name>
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<Price>200.25</Price>
</Item>
</Items>
</Order>
Ct phap cua XPath st dung ky hiéu gibng nhu duong dan. Vi du, duong dan
/Order/Ttems/Item cho biét phan tir <Item> long bén trong phan tr <Items>, va phan tu
<Items> 16ng bén trong phan tir gbc <order>. Vi du dudi day sir dung mot dudng dan tuyét ddi
dé tim tén cua tit ca cac item trong mot don dit hang:
using System;

using System.Xml;
public class XPathSelectNodes {
private static void Main() {

// Nap tai liéu.
XmlDocument doc = new XmlDocument () ;

doc.Load ("orders.xml") ;

// Thu 14y tén cta tit ca cac item.

// Viéc nay khéng thé hoan t&t d& dang véi phuong thic

// GetElementsByTagName (), vi céc phan tu Name dugc st dung
// bén trong cac phdn ti Item va cdc phdn tu Client, va do dé
// ca hai kidu nay déu sé& dugc tra vé.

XmlNodeList nodes = doc.SelectNodes ("/Order/Items/Item/Name") ;

foreach (XmlNode node in nodes) {

Console.WriteLine (node.InnerText) ;

Console.ReadLine();

}

Két xuét ciia chuong trinh nay nhu sau:
Electronic Protractor

Invisible Ink

XPath cung cdp mot ct phap tim kiém manh. Do khong thé giai thich tt ca cac bién thé cua
n6 chi trong mot myc ngin nhu thé nay, nén bang 5.1 chi trinh bay cac phan chinh trong mot
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biéu thirc XPath va cac vi du mo ta cach lam viéc cua chung véi tai liéu XML & trén. Dé hiéu
chi tiét hon, ban hay tham khao tai li€éu W3C XPath tai [ http://www.w3.0rg/TR/xpath].

Bang 5.1 Cu phap cla biéu thirc XPath

Biéu thirc Mb ta

Bit dau mot duong dan tuyét ddi (chon tir niit gbc).

/ /Order/Items/Item chon tit ca cAc phin tir Ttem 1a con ctia mot phan tir
Items, ma ban than Items la con cua phan tr gbc Order.
Bit ddu mot duong dan twong dbi (chon nit bt ct dau).

1/ //Item/Name chon tit ca cac phan tir Name 13 con ctia mot phan tir Ttem, bat
chép chiing xuat hién & dau trong tai lidu.

. Chon mét dac tinh ciia mét nut.

/order/@id chon dic tinh c6 tén 14 id tir phan tir gbc order.

Chon bét ctr phin tir ndo trong dudng dan.
/order/* chon nit Ttems va Client vi ca hai déu nim trong phan tir gbc
Order.

Két hop nhiéu duong dan.
/Order/Items/Item/Name|Order/Client/Name chon ciac nut Name dﬁng dé
mo td mot Client va cac nit Name dung d€ mo td mot Item.

Cho biét nut (midc dinh) hién hanh.
Néu nut hién hanh 1a mot order, biéu thirc ./Itens chi dén cac item lién
quan voi don dat hang dé.

Cho biét nut cha.

//Name/ .. chon phan tir 1a cha cia mdt Name, gdm cac phan tir Client va
Item.

Pinh nghia tiéu chuan chon lya (selection criteria), c6 thé kiém tra gia tri
cua mdt nut bén trong hay cua mét déc tinh.

/Order [@1d="2004-01-30.195496"] chon cac phan tir order véi gia tri dic
tinh cho trude.

/Order/Items/Item[Price > 50] chon cic san pham cé gia trén $50.

/Order/Items/Item[Price > 50 and Name="Laser Printer"] chQn.CéCSén
pham trung khép véi ca hai ti€u chuan.

starts-with

Ham nay thu ldy cac phan tir dya vao phan text khoi ddu cua phan tir nim
bén trong.

/Order/Items/Item[starts-with (Name,"C") ] tim tat ca céac phén.ﬂi Item
c6 phan tir Name bit ddu bang mau tu c.
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Ham nay thu iy cac phan tir dua vao vi tri.

position . , .
/Order/Items/Item[position()=2] chon phén tor Item thir hai.
Ham nay dém s phan tir. Ban can chi dinh tén cta phan tir con can dém
hoac dau hoa thi (*) cho tat ca cac phan ti con.

count B .
/Order/Items/Item[count (Price)=1] thu lay c4c phan tir Item c6 dung mot
phan tir Price 1dng bén trong.

=™ Biéu thirc XPath va tit ca tén phin tir va diic tinh ma ban sir dung trong d6 luén

c6 phan bi¢t chir hoa-thwong, vi ban than XML cé phan biét chit hoa-thwong.

1. DOc va ghi XML ma Khong phai nap toan 60 tai u vio 60 nkd

? Ban cin doc XML tir mdt stream, hodc ghi né ra mot stream. Tuy nhién, ban
mudn xir Iy tirng nat mét, khong phai nap toan bd vao bd nhé véi mot
XmlDocument.

& DPé ghi XML, hiy tao mdt xmliTextWriter boc lAy mot stream va sir dung cac

phuwong thitc write (nhw WriteStartElement VA WriteEndElement). pé doc XML,
hiy tao mdt xmlTextReader boc lAy mot stream va goi phwong thirc Read dé dich
chuyén tir niit nay sang nit khac.

LOp ¥mlTextWriter VA XmlTextReader doc/ghi XML tryc tiép tir stream ting nit mot. Cac 16p
nay khong cung cép cac tinh ning dung dé duyét va thao tac tai liéu XML nhu xmlDocument,
nhung hiéu nang cao hon va vét bd nhé nho hon, dac biét khi ban lam viéc véi cac tai liéu
XML cuc ky 16n.

Pé ghi XML ra bat ky stream nao, ban c6 thé sir dung xmlTextWriter. Lop ndy cung cip céac
phuong thirc write ding dé ghi ting nat mot, bao gdm:

*  WriteStartDocument—ghi phan khoi dau cia tai lidu; va writeEndDocument, dong bat
ky phan tir ndo dang mé & cubi tai liéu.

*  WriteStartElement—ghi mdt thé m& (opening tag) cho phan tir ban chi dinh. Ké do,
ban c6 thé thém nhiéu phan tir 16ng bén trong phan tir ndy, hodc ban c6 thé goi
WriteEndElement d€ ghi thé dong (closing tag).

¢ TriteElementString—ghi mot phﬁn ta, cung véi mot thé md, mot thé dong, va ndi
dung text.

" WriteAttributeString—ghi mot didc tinh cho phan tir dang m& gan nhat, cing vdi tén
va gia tri.

Str dung cac phuong thirc nay thuong can it ma 1énh hon 14 tao mdt xmlDocument bang tay,
nhu duogc trinh bay trong muc 5.2 va 5.3.

bé doc XML, ban sit dung phuong thirc Read cia xmlTextReader. Phuong thiic nay tién reader
dén nat ké tip, va tra vé true. Néu khong con niit nao nita, nd s& tra vé false. Ban c6 thé thu
lay thong tin vé nut hién tai thong qua cac thudc tinh clia xmlTextReader (bao gom Name,
Value, va NodeType).
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DPé nhan biét mot phin tr c6 cac dic tinh hay khong, ban phai kiém tra thudc tinh
HasAttributes va roi st dung phuong thirc GetaAttribute d€ thu lay cac dac tinh theo té€n hay
theo chi s6. Lop xmlTextReader chi c6 thé truy xuit mot nut tai mot thoi diém, va nd khong
thé dich chuyén nguoc hay nhay sang mét nat bat ky. Do d6, tinh linh hoat cia né kém hon
16p xmlDocument.

Ung dung duéi day ghi va doc mot tai liéu XML bang 16p xmlTextWriter vA XmlTextReader.
Tai liéu nay giéng voi tai liéu da duoc tao trong myuc 5.2 va 5.3 béng 16p XmlDocument.

using System;

using System.Xml;

using System.IO;

using System.Text;
public class ReadWriteXml {
private static void Main() {

// Tao file va writer.
FileStream fs = new FileStream("products.xml", FileMode.Create);

XmlTextWriter w = new XmlTextWriter (fs, Encoding.UTF8);

// Khéi déng tai liéu.
w.WriteStartDocument () ;

w.WriteStartElement ("products") ;

// Ghi mdét product.

w.WriteStartElement ("product");
w.WriteAttributeString("id", "1001");
w.WriteElementString ("productName", "Gourmet Coffee");
w.WriteElementString ("productPrice™, "0.99");

w.WriteEndElement () ;

// Ghi mdét product khéac.

w.WriteStartElement ("product");
w.WriteAttributeString("id", "1002");

w.WriteElementString ("productName", "Blue China Tea Pot");

w.WriteElementString ("productPrice", "102.99");
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w.WriteEndElement () ;

// Két thic tai liéu.
w.WriteEndElement () ;
w.WriteEndDocument () ;
w.Flush();

fs.Close();

Console.WriteLine ("Document created. " +
"Press Enter to read the document.");

Console.ReadLine();

fs = new FileStream("products.xml", FileMode.Open) ;

XmlTextReader r = new XmlTextReader (fs);

// Poc tét ca céac nut.

while (r.Read()) {

if (r.NodeType == XmlNodeType.Element) {

Console.WriteLine () ;

Console.WriteLine ("<" + r.Name + ">");

if (r.HasAttributes) {

for (int i = 0; 1 < r.AttributeCount; i++) {
Console.WriteLine ("\tATTRIBUTE: " +

r.GetAttribute (1)) ;

}
else if (r.NodeType == XmlNodeType.Text) {

Console.WriteLine ("\tVALUE: " + r.Value);

}

Console.ReadLine() ;
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8. Xdc nh@n tink iOp B la mdt tai Bu XML dia trén mOt
Schema

? Ban cén xic nhén tinh hop 1& ciia mdt tai liéu XML bing cich bio dam né tuin
theo mét XML Schema.
x Sir dung 16p System.Xml.XmlValidatingReader. Tao mét thé hién ciia 16p nay, nap

Schema vao tip hop xmlvalidatingReader.Schemas, dich chuyén qua tirng nut
mdt bing cich goi xmlvalidatingReader.Read, va bit bit cit ngoai 1¢ nao. Pé tim
tit ci cac 16i trong mdt tai liéu ma khong phai bit ngoai 1§, hay thu 1y sy kién
ValidationEventHandler.
Mot XML Schema (gian dd XML) dinh nghia cac quy tic ma mot kiéu tai lidu XML cho trudc
phai tuan theo. Cac quy tac nay dinh nghia:
¢+ Cac phf?m tr va dic tinh c6 thé xuét hién trong tai li€u.
+  Céc kiéu dir liéu cho phan tir va dic tinh.
+  Céu tric cua tai lidu, bao gdm cac phan tir ndo 1a con ciia cac phan tir khac.
+  Thur ty va sb luong cac phan tir con xuét hién trong tai lidu.
+  Céc phén tir nao 1a rdng, c6 thé chira text, hay doi hoi cac gia tri ¢b dinh.
Ban siu vé céac tai liéu XML Schema vuot qué pham vi cia chuong nay, nhung ban c6 thé tim
hiéu n6 thong qua mét vi du don gian. Muc nay s€ st dung tai liéu XML md ta danh myc san
pham da dugc trinh bay trong muc 5.1.
O muc co ban nhat, XML Schema Definition (XSD) duogc st dung dé dinh nghia cac phan tir
c6 thé xuét hién trong tai licu XML. Bén than tai liéu XSD dugc viét theo dang XML, va ban sur
dung mot phan tir da dugc dinh nghia trudc (c6 tén 1a <element>) d€ chi dinh cac phan tu sé
can thiét trong tai liéu dich. Pic tinh type cho biét kiéu dit lidu. Vi du dudi day 1a tén san
pham:
<xsd:element name="productName" type="xsd:string" />
Va vi du duéi day 1a gia san pham:
<xsd:element name="productPrice" type="xsd:decimal" />
Ban c6 thé tim hiéu céc kiéu dix liéu Schema tai [http://www.w3.org/TR/xmlschema-2]. Chung
anh xa dén cac ki€éu dir liéu .NET va bao gdm string, int, long, decimal, float, dateTime,
boolean, base64Binary...
Ca productName Vi productPrice déu la cac kiéu don gian vi chung chi chtra dit liéu dang ky
tyr. Céac phan tir c6 chira cac phan tir 1ong bén trong duoc goi 1a cac kiéu phurc tap. Ban c6 thé
long ching vao nhau bang thé <sequence> (n€u thir ty 1a quan trong) hay thé <a11> (néu thir ty
1a khong quan trong). Duéi dy la cach lip phan tir <product> vao danh muc san phdm. Cha y
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rang, cac dic tinh luén dugc khai bao sau cac phin tir, va chiing khong dugc nhém voi thé
<sequence> hay <all> vi thir tu khong quan trong.
<xsd:complexType name="product">
<xsd:sequence>
<xsd:element name="productName" type="xsd:string"/>
<xsd:element name="productPrice" type="xsd:decimal"/>
<xsd:element name="inStock" type="xsd:boolean"/>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:integer"/>
</xsd:complexType>
Theo mac dinh, mot ph?m tir ¢6 thé xuét hién dung mot lan trong mot tai liéu. Nhung ban cé
thé cdu hinh diéu nay bang cach chi dinh cac dic tinh maxOccurs va minoccurs. Vi du dudi day
khong gidi han s6 lugng san pham trong danh muyc:
<xsd:element name="product" type="product" maxOccurs="unbounded" />
Dudi day 1a Schema cho danh myc san pham:
<?xml version="1.0"7?>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">

<!-- Pinh nghia product (kiéu phtc). -->
<xsd:complexType name="product">
<xsd:sequence>
<xsd:element name="productName" type="xsd:string"/>
<xsd:element name="productPrice" type="xsd:decimal"/>
<xsd:element name="inStock" type="xsd:boolean"/>
</x%sd:sequence>
<xsd:attribute name="id" type="xsd:integer"/>

</xsd:complexType>

<!-- Pay 1la clu tric ma tai liéu phai tuédn theo.
B4t diu véi phdn ti productCatalog. -->
<xsd:element name="productCatalog">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="catalogName" type="xsd:string"/>

<xsd:element name="expiryDate" type="xsd:date"/>

<xsd:element name="products">
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<xsd:complexType>
<xsd:sequence>
<xsd:element name="product" type="product"
maxOccurs="unbounded" />
</x%sd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>

</xsd:element>

</x%sd:schema>

Lép xmlvalidatingReader thuc thi tit ca cic quy tic Schema nay—bao dam tai lidu 1a hop 1¢
—va n6 ciing kiém tra tai liéu XML da dugc chinh dang hay chua (nghia 1a khong c6 cac ky tu
bat hop 1¢, tat ca cac thé mo déu co mot thé dong tuwong Gng, v.v...). bé kiém tra mot tai liéu,
hiy ding phuong thirc xmlvalidatingReader.Read dé duyét qua ting nat mét. Néu tim thay
18i, xmlvalidatingReader dung 1én sy kién validationEventHandler vOi cac thong tin vé 16i.
Néu mudn, ban c6 thé thy 1y sy kién nay va tiép tuc kiém tra tai liéu dé tim thém 15i. Néu ban
khong thu 1y su kién nay, ngoai 1€ xmlException s& dugc dung lén khi bat gap 16i dau tién va
qua trinh kiém tra s& bi bo do. Dé kiém tra mot tai liéu da duoc chinh dang hay chua, ban c6
thé st dung xm1validatingReader ma khong can dén Schema.

Vi du ké tiép trinh bay mét 16p tién ich dung dé hién thi tit ca cac 16i trong mot tai lidu XML
khi phuong thirc validatexml dugc goi. Céc 16i s& dugc hién thi trong mot cira s6 Console, va
mot bién luan ly duogc tra vé dé cho biét qua trinh kiém tra thanh cong hay thét bai.

using System;

using System.Xml;

using System.Xml.Schema;
public class ConsoleValidator {

// Thiét 1lap thanh true néu tén tai it nh&t moét 15i.

private bool failed;

public bool Failed {

get {return failed;}
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public bool ValidateXml (string xmlFilename, string schemaFilename) {

// Tao validator.
XmlTextReader r = new XmlTextReader (xmlFilename);
XmlValidatingReader validator = new XmlValidatingReader (r);

validator.ValidationType = ValidationType.Schema;

// Nap Schema vao validator.
XmlSchemaCollection schemas = new XmlSchemaCollection();
schemas.Add (null, schemaFilename);

validator.Schemas.Add (schemas) ;

// Thiét 1lap phuong thiéic thu 1y su kién validation.
validator.ValidationEventHandler +=

new ValidationEventHandler (ValidationEventHandler) ;

failed = false;

try {
// Poc tit ca di liéu XML.
while (validator.Read())
{}

}catch (XmlException err) {
// Piédu nay xay ra khi tai liéu XML c6é chuia ky tu bat
// hop 1é& hodc céc thé 1dng nhau hay déng khéng dung.
Console.WriteLine ("A critical XML error has occurred.");
Console.WritelLine (err.Message) ;
failed = true;

}finally {

validator.Close();

return !failed;

private void ValidationEventHandler (object sender,

ValidationEventArgs args) {
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failed = true;

// Hién thi 18i validation.
Console.WriteLine ("Validation error: " + args.Message);

Console.WriteLine();

}
Dudi déy 1a cach sir dung 16p nay dé xac nhan tinh hop 18 cia danh muc san pham:

using System;
public class ValidateXml {
private static void Main() {

ConsoleValidator consoleValidator = new ConsoleValidator();

Console.WriteLine ("Validating ProductCatalog.xml.");

bool success = consoleValidator.ValidateXml ("ProductCatalog.xml",
"ProductCatalog.xsd");
if (!success) {
Console.WritelLine ("Validation failed.");
lelse {

Console.WriteLine ("Validation succeeded.");

Console.ReadLine() ;

}
Néu tai liéu hop 18 thi s& khong co6 thong bao nao xuit hién, va bién success s& duoc thiét 1ap
thanh true. Nhung xét xem diéu gi s& xay ra néu ban str dung mét tai liéu pha v cac quy tic
Schema, chang han file ProductCatalog Invalid.xml nhu sau:
<?xml version="1.0" ?>
<productCatalog>

<catalogName>Acme Fall 2003 Catalog</catalogName>

<expiryDate>Jan 1, 2004</expiryDate>
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<products>
<product 1d="1001">
<productName>Magic Ring</productName>
<productPrice>$342.10</productPrice>
<inStock>true</inStock>
</product>
<product id="1002">
<productName>Flying Carpet</productName>
<productPrice>982.99</productPrice>
<inStock>Yes</inStock>
</product>
</products>
</productCatalog>
Néu ban kiém tra tai liéu nay, bién success s& duoc thiét 1ap thanh false va két xuit s& cho
biét cac 16i:

Validating ProductCatalog Invalid.xml.

Validation error: The 'expiryDate' element has an invalid value according to its
data type. An error occurred at file:///I:/CSharp/Chuong05/05-08/
bin/Debug/ProductCatalog Invalid.xml, (4, 30).

Validation error: The 'productPrice' element has an invalid value according to its
data type. An error occurred at file:///I:/CSharp/Chuong05/05-08/
bin/Debug/ProductCatalog_Invalid.xml, (9, 36).

Validation error: The 'inStock' element has an invalid value according to its data
type. An error occurred at file:///I:/CSharp/Chuong05/05-08/
bin/Debug/ProductCatalog Invalid.xml, (15, 27).

Validation failed.

Cuoi cung, néu muon xac nhan tinh hop 1€ ciia mot tai liéu XML va roi xt 1y no, ban c6 thé s
dung xmlvalidatingReader d€ quét tai liéu khi né dugc doc vao mot xmlDocument trong-bo-
nhé:

XmlDocument doc = new XmlDocument () ;

XmlTextReader r = new XmlTextReader ("ProductCatalog.xml");

XmlValidatingReader validator = new XmlValidatingReader (r);

// Nap Schema vao validator.

validator.ValidationType = ValidationType.Schema;
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XmlSchemaCollection schemas = new XmlSchemaCollection();

schemas.Add (null, "ProductCatalog.xsd");

validator.Schemas.Add (schemas) ;

// Nap va kiém tra tai liéu cung mét ltc.

try {

doc.Load(validator);

//
}catch
//

—

(Validation thanh céng.)
(XmlSchemaException err) {

(Validation thét bai.)

SU dUng XML Serialization v3i cdc @i tUQng tiy b6i€n

Ban cén sir dung XML nhu mét dinh dang tuan tu héa (serialization formar). Tuy
nhién, ban khéong muén xir ly XML truwc tiép trong ma 1¢nh, ma muén twong tic
v6i dit li¢u bing cdc dbi twgng tiy bién.

Stt dung 16p System.Xml.Serialization.XmlSerializer aé chuyén dir liéu tir doi
twong ciia ban sang XML, va nguge lai. Ban ciing c6 thé danh ddu mi Iénh ciia
16 bing cac dic tinh dé tuy bién biéu dién XML ciia né.

Lop xmlSerializer cho phép chuyén cac ddi twong thanh dir liéu XML, va nguoc lai. Lép nay
du théng minh dé tao dung cac mang khi né tim thiy cac phan tir 10ng bén trong.

Cac yéu cau khi str dung xmlSerializer:

¢ XmlSerializer chituan tuy hda cac thude tinh va cac bién cong khai.

+  Céc 16p can tuan ty hoa phai chira mot phuong thirc khai dung mic dinh khong co dbi
s6. xmlSerializer s& sir dung phuong thirc khoi dung nay khi tao ddi tugng méi trong
qua trinh gii tuan ty hoa.

¢+ Cac thudc tinh cua 16p phai 1a kha-doc (readable) va kha-ghi (writable). D6 1a vi
¥mlSerializer sit dung ham truy xuit thudc tinh ger dé lay thong tin va ham truy xudt
thudc tinh ser dé phuc hoi dit liéu sau khi giai tuan tu hoa.

Ban ciing c6 thé luu trir cic doi twong theo dinh dang dwa-trén-XML bang cach
stt dung .NET Serialization va System.Runtime.Serialization.Formatters.Soap.
SoapFormatter. Trong truwong hop nay, ban chi cin lam cho 16p cia ban tré
thanh kha-tudn-ty-hoa, khong cin cung cAp phuong thirc khéi dung mic dinh
hay bao dam tét ca cac thudc tinh 12 kha ghi. Tuy nhién, cich nay khéng cho ban
quyén kiém so4t trén dinh dang XML da-dwge-tudn-tu-héa.
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Dé sir dung XML serialization, truc hét ban phai danh ddu cac dbi twong dit lidu véi cac dic
tinh cho biét phép anh xa sang XML. Ciac dac tinh nay thudoc khéng gian tén
System.Xml.Serialization va bao gom

xmlRoot—cho biét tén phé“m tr géc cua file XML. Theo mac dinh, xmlSerializer S& sir

dung tén cua 16p. Pic tinh nay c6 thé dugc ap dung khi khai bao 16p.

xmlElement—cho biét tén phan tir ding cho mét thudc tinh hay bién cong khai. Theo
mic dinh, xnlserializer s& sir dung tén cua thudc tinh hay bién cong khai.

xmlAttribute—cho biét méot thude tinh hay bién cong khai sé& duoc tudn tu hoa thanh

mét dic tinh (khong phai phan tir), va chi dinh tén dic tinh.

xmlEnum—cau hinh phin text s& duoc sir dung khi tudn ty héa cac gia
ban khéng sir dung xm1Enun, tén ciia hing liét ké s& duoc sir dung.

tri liét ké. Néu

¥mlIgnore—cho biét mot thudc tinh hay bién cong khai s€ khong dugc tudn tu hoa.

Vi duy, xét danh muc san phém da dugc trinh bay trong myc 5.1. Ban cé thé mo ta tai liu
XML nay bang cac doi tuong ProductCatalog va Product nhu sau:

using System;

using System.Xml.Serialization;

[XmlRoot ("productCatalog") ]

public class ProductCatalog {

[XmlElement ("catalogName") ]

public string CatalogName;

// St dung kiéu dit liéu ngay (bd qua phan gio).
[XmlElement (ElementName="expiryDate", DataType="date")]

public DateTime ExpiryDate;

// C&u hinh tén thé.
[XmlArray ("products") ]
[XmlArrayItem("product")]

public Product[] Products;

public ProductCatalog() {

// Phuong thic khdi dung mdc dinh (dung khi gidi tudn tu hoa).

public ProductCatalog(string catalogName, DateTime expiryDate) {

this.CatalogName = catalogName;
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this.ExpiryDate = expiryDate;

public class Product {

[XmlElement ("productName") ]

public string ProductName;

[XmlElement ("productPrice") ]

public decimal ProductPrice;

[XmlElement ("inStock") ]

public bool InStock;

[XmlAttributeAttribute (AttributeName="1id", DataType="integer")]

public string Id;

public Product() {

// Phuong thtc khdi dung mdc dinh (dung khi giai tudn tu héa).

public Product (string productName, decimal productPrice) {
this.ProductName = productName;

this.ProductPrice = productPrice;

}

Chi ¥ rang, cac 16p nay st dung cac dic tinh XML Serialization & d6i tén phan tir (st dung
kiéu ky hiéu Pascal' trong tén thanh vién 16p, va kiéu ky hiéu lung lac da’ trong tén thé XML),
cho biét cac kiéu dir liéu khong rd rang, va chi dinh cac phan tir <product> s& duoc 1dng bén
trong <productCatalog> nhu thé nao.

Bing cach sir dung cac 16p tiy bién ndy va dbi tugng xmlserializer, ban c6 thé chuyén XML
thanh cac ddi tuong va nguoc lai. Poan ma dudi day tao mot ddi tugng ProductCatalog moi,

' Pascal casing: Mau ty dau tién cia cac chir déu viét hoa, vi du someotherName

2 Camel casing: Mau tu dau tién cua chit dau viét thuong, mau ty dau tién cia cac chit di sau viét hoa, vi

dl}. someOtherName
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tudn tu hoa d6i twong thanh tai liéu XML, giai tudn tu hoa tai liéu thanh ddi tugng, va rdi hién
thi tai liéu nay:

using System;

using System.Xml;

using System.Xml.Serialization;

using System.IO;
public class SerializeXml {
private static void Main() {

// Tao danh muc san pham.

ProductCatalog catalog = new ProductCatalog("New Catalog",
DateTime.Now.AddYears (1)) ;

Product[] products = new Product([2];

products[0] = new Product ("Product 1", 42.99m);

products[1l] = new Product ("Product 2", 202.99m);

catalog.Products = products;

// Tudn tuy hoéa danh muc ra file.
XmlSerializer serializer =
new XmlSerializer (typeof (ProductCatalog));
FileStream fs =
new FileStream("ProductCatalog.xml", FileMode.Create);
serializer.Serialize(fs, catalog);

fs.Close();
catalog = null;

// Giai tudn tu hoéa danh muc tu file.
fs = new FileStream("ProductCatalog.xml", FileMode.Open);

catalog = (ProductCatalog)serializer.Deserialize(fs);

// Tudn tuy héa danh muc ra cta sbé Console.
serializer.Serialize (Console.Out, catalog);

Console.ReadLine();
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10. Tao XML Schema cho mOt Bp NET

? Ban cin tao mot XML Schema dwa trén mdt hay nhiéu 16p C# Piéu nay cho
phép ban kiém tra tinh hop 1é ciia cac tai lieu XML truéce khi giai tudn ty héa
ching v6i xmlSerializer.

X St dung tién ich dong 1énh XML Schema Definition Tool (xsd.exe—di kém voi
.NET Framework). Chi dinh tén ciia assembly lam ddi s6 dong 1énh, va thém déi
$6 /t: [ TypeName] dé cho biét kiéu cin chuyén dbi.

Muc 5.9 d trinh bay cach sir dung xmlserializer dé tudn ty hoa ddi tuong .NET thanh XML,
va giai tudn tuy hoa XML thanh déi twong .NET. Nhung néu muén st dung XML nhu mot
phuong cach dé tuong tac voi cac img dung khac, quy trinh nghiép vu, hay cac tmg dung phi-
Framework, ban s& can xac nhan tinh hop 18 ctia XML trudc khi giai tuan ty hoa né. Ban ciing
s& can tao mot tai lidu XML Schema dinh nghia ciu trac va cac kiéu dir liéu duoc str dung
trong dinh dang XML ciia ban, dé cac ung dung khac c6 thé 1am viéc véi nd. Mot giai phap 1a
str dung tién ich dong 1énh xsd.exe.

Tién ich xsd.exe di kém v&i .NET Framework. Néu da cai dat Microsoft Visual Studio .NET,
ban s& tim thdy noé trong thu muc C:\Program Files\Microsoft Visual Studio
NET\FrameworkSDK\Bin. Tién ich xsd.exe co thé tao ra XML Schema tir mot assembly da
duoc bién dich. Ban chi cin cung céap tén file va cho biét 16p mé ta tai lieu XML véi ddi sb
/t: [ TypeName].

Vi du, xét cac 16p ProductCatalog va Product da duogc trinh bay trong muc 5.9. Ban c6 thé tao
XML Schema cho mét danh muc san pham véi dong 1énh sau:

xsd 05-09.exe /t:ProductCatalog

Ban chi can chi dinh 16p ProductCatalog trén dong Iénh, vi 16p nay mo ta tai liku XML. XML
Schema dugc tao ra trong vi du nay (c6 tén mac dinh 1a schema0.xsd) s€ mo ta dﬁy da mot
danh muc san phim, véi cac item san phim 16ng bén trong. Bay gid, ban c6 thé sir dung
¥mlvalidatingReader (dd duoc trinh bay trong muc 5.8) dé kiém tra tinh hop 1é cua tai liéu
XML dya vao XML Schema nay.

11. Tao Bp tf mdt XML Schema

? Ban cin tao mdt hay nhiéu 16p C# dua trén mot XML Schema; dé sau d6, ban cé
thé tao mot tai liéu XML theo dinh dang phu hop bing cic ddi twong nay va
XmlSerializer.

'X Stt dung tién ich dong 1énh xsd.exe (di kém véi .NET Framework). Chi dinh tén

file Schema 1am ddi s6 dong 1énh, va thém ddi so6 /c dé cho biét ban muon tao mi
1énh cho 16p.
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Muc 5.10 da gidi thi€u tién ich dong 1énh xsd.exe, ti€n ich nay co thé dugc st dung dé tao
XML Schema dya trén dinh nghia 16p. Qua trinh nguoc lai (tao ma 1énh C# dya trén mdt tai
liéu XML Schema) cling c6 thé xdy ra. Viéc nay hiru ich khi ban mudn ghi mét dinh dang
XML nao d6, nhung lai khéng mudn tao tai liéu nay bang cach ghi timg nat mot véi 16p
XmlDocument hay xmlTextWriter. Thay vao do, béng cach st dung xsd.exe, ban cé thé tao ra
mot tap day du cac ddi tuong .NET. Ké d6, ban co thé tudn tu hoa cac dbi twong nay thanh
biéu dién XML béng XmlSerializer, nhu dugc md ta trong muc 5.9.

Dé tao ma lénh tir mot XML Schema, ban chi cin cung cip tén file Schema va thém dbi s6 /c
dé cho biét ban mudn tao ra 16p. Vi du, xét XML Schema da duogc trinh bay trong muc 5.8.
Ban c¢6 thé tao ma 1énh C# tir Schema nay véi dong 1énh sau:

xsd ProductCatalog.xsd /c

Lénh nay s& tao ra mot file (ProductCatalog.cs) gom hai 16p: product va productCalalog. Hai
16p nay tuwong tu véi hai 16p da dugce tao trong muc 5.9.

12. Th ¢ hi@n phép 68 n dOi XSL

? Ban cin bién d6i mdt tai liéu XML thanh mot tai liéu khac bang XSLT stylesheet.
x Sir dung 16p System.Xml.Xsl.XslTransform. Nap XSLT stylesheet bing phuwong

thirc Xs1Transform.Load, va tao tai li¢u két xuit bang phwong thirc Transform (cin
cung cép tai liéu ngudn).
XSLT (hay XSL Transforms) 12 mot ngoén ngir dua-trén-XML, dugc thiét ké dé bién ddi mot tai
liéu XML thanh mét tai liéu khac. XSLT c6 thé dugc sir dung dé tao mot tai liéu XML méi voi
cung dir liéu nhung dugc sép xép theo mdt cau trac khac hodc dé chon mot tap con dir li¢u
trong mot tai lidu. N6 ciing cé thé duoc st dung dé tao mot kiéu tai liéu co cau truc khac.
XSLT thuong dugc sir dung theo cach nay dé dinh dang mét tai liéu XML thanh mot trang
HTML.
XSLT 13 mot ngon ngit da ning, va viéc tao XSL Transforms vuot qua pham vi quyén sach
nay. Tuy nhién, ban c6 thé hoc cach tao cac tai liéu XSLT don gian béng cach xem mot vi du
co ban. Muc nay sé bién d6i tai liéu orders.xml (d3 duoc trinh bay trong muc 5.6) thanh mot
tai lieu HTML va rdi hién thi két qua. Dé thyc hién phép bién dbi nay, ban s& cin XSLT
stylesheet nhu sau:
<?xml version="1.0" encoding="UTF-8" ?>
<xsl:stylesheet xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"

version="1.0" >

<xsl:template match="Order">
<html><body><p>
Order <b><xsl:value-of select="Client/@id"/></b>
for <xsl:value-of select="Client/Name"/></p>

<table border="1">
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<td>ID</td><td>Name</td><td>Price</td>
<xsl:apply-templates select="Items/Item"/>
</table></body></html>

</x%xsl:template>

<xsl:template match="Items/Item">
<tr>
<td><xsl:value-of select="@id"/></td>
<td><xsl:value-of select="Name"/></td>
<td><xsl:value-of select="Price"/></td>
</tr>

</xsl:template>

</xsl:stylesheet>
V& co ban, moi XSL stylesheet gdbm mot tip cac template. Mdi template so tring véi cic phan
tr trong tai liéu nguodn va roi mo ta cac phan tir dugce so trung dé tao nén tai li€u két qua. beé
so trung template, tai liéu XSLT st dung bi€u thirc XPath, nhu dugc mo ta trong muc 5.6.
Stylesheet vira trinh bay & trén (orders.xslf) gdbm hai template (13 cac con cua phan tir
stylesheet goc). Template dau tién trung khép véi phan tlr order goc. Khi bo xtr Iy XSLT tim
thdy mot phn tir order, n6 sé ghi ra cac thé can thiét dé bat ddu mot bang HTML véi céc tiéu
dé cot thich hop va chén dir liéu vé khach hang bang 1énh value-of (ghi ra két qua dang text
cia mot biéu thirc XParh). Trong trudng hop nay, cac biéu thirc XPath (Client/id va
Client/Name) tring v&i ddc tinh id va phan tir Name.
K& tiép, 1énh apply-templates duoc sir dung dé phan nhanh va xir Iy cac phan tir Ttem nim
trong. Diéu nay 1a can thiét vi c6 thé c6 nhiéu phan tir Ttem. Mdi phan tir Ttem duoc so tring
bang biéu thirc Ttems/Iten (nit gbc order khong duge chi dinh vi order chinh 1 nat hién tai).
Cudi cing, cac thé can thiét s& dugc ghi ra dé két thiic tai liéu HTML.
Néu thyc thi phép bién d6i nay trén file orders.xml (da trinh by trong muc 5.6), ban s& nhan
duoc két qua (tai liéu HTML) nhu sau
<html>
<body>

<p>

Order <b>R0S-930252034</b>

for Remarkable Office Supplies</p>

<table border="1">

<td>ID</td>

<td>Name</td>
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<td>Price</td>
<tr>
<td>1001</td>
<td>Electronic Protractor</td>
<td>42.99</td>
</tr>
<tr>
<td>1002</td>
<td>Invisible Ink</td>
<td>200.25</td>
</tr>
</table>
</body>
</html>
Dé ap dung mot XSLT stylesheet trong .NET, ban can sir dung 16p xs1Transform. Ung dung
duéi day ap dung phép bién ddi va rdi hién thi file da duoc bién ddi trong ctra so trinh duyét
web. Trong vi du nay, ma 1€nh da st dung phién ban nap chong cua phuong thitc Transform
dé luu truc tiép tai lieu két qua ra dia, mac du ban c6 thé thu léy va xtr Iy né nhu mot stream
bén trong rng dung cuia ban.
using System;
using System.Windows.Forms;

using System.Xml.Xsl;
public class TransformXml : System.Windows.Forms.Form {
private AxSHDocVw.AxWebBrowser webBrowser;
// (Bd qua phdn m& designer.)
private void TransformXml Load(object sender, System.EventArgs e) ({
XslTransform transform = new XslTransform();

// Nap XSL stylesheet.

transform.Load ("orders.xslt");

// Bién d6i orders.xml thanh orders.html.

transform.Transform("orders.xml", "orders.html", null);
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object var = null;
webBrowser.Navigate (
"file:///" + Application.StartupPath + @"\orders.html",

ref var, ref var, ref var, ref var);

I=1

e

Order R0OS-930252034 for Eemarkable
Office Supplies

’]:D— |Name |Price
W |Ele ctronic Protractor |4 2.99
1002 [Tnvisible Ink [200.25

|

Hinh 5.5 Két xuét stylesheet cho orders.xml

=™ .NET Framework khong c6 diéu kiém nao dung dé thé hién ndi dung HTML. Tuy
nhién, chirc niing nay c6 thé c6 dugc thong qua kha niing lién tic COM néu ban
str dung diéu kiém ActiveX Web Browser (di cung Microsoft Internet Explorer va
hé diéu hanh Microsoft Windows). Cira sb nay c6 thé hién thi cac file HTML cuc
bd hay & xa, va hd trg JavaScript, VBScript, va tit ca cac plug-in cho Internet
Explorer (xem muc 11.4 dé biét cach thém diéu kiém Web Browser vao du 4n).
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icrosoft .NET Framework chita mot tap phong phu cac 16p ding dé tao cac ung

dung dua-trén-Windows truyén thong trong khong gian tén System.Windows.

Forms. Céc 10p ndy c6 pham vi tir cac phan co ban nhu cac 16p TextBox, Button, va
MainMenu dén céac diéu kiém chuyén biét nhu Treeview, LinkLabel, va NotifyIcon. Ngoai ra,
ban s& tim thay tit ca cic cong cu can thiét dé quan 1y cac tung dung giao dién da tai lidu
(Multiple Document Interface—MNDI), tich hop viéc trg gip cam-nglt-canh, va ngay ca tao
cac giao dién ngudi dung da ngdn ngii—tat ca déu khong can vién dén sy phirc tap ciia Win32
API.
Hau hét cac nha phat trién C# c6 thé ty ndm bat nhanh chong mé hinh 1ap trinh Windows
Form. Tuy nhién, c6 mot sb thu thuat va k¥ thuat khong ton nhiéu thoi gian co thé 1am cho
viéc 1ap trinh Windows hiéu qua hon. Chuong nay sé& trinh by cac van dé sau day:

Céach khai thac triét dé cac diéu kiém, bao gém thém ching vao form lac thuc thi (muc
6.1), lién két chung véi dir liéu nao d6 (muc 6.2), va xir Iy ching mot cach tong quat
(muc 6.3).

Cach lam viéc voi form, bao gdm theo vét chung trong mot ing dung (muc 6.4), st
dung MDI (muc 6.5), va luu trit thong tin vé kich thudc va vi tri (muyc 6.6). Ban ciing s&
biét cach tao form da ngdn ngit (muc 6.13) va form khoéng duong vién (muc 6.14 va
6.15).

Mot s tha thuat khi 1am viéc véi cac didu kiém thong dung nhu ListBox (muc 6.7),

TextBox (muc 6.8), ComboBox (muc 6.9), Listview (muc 6.10), va Menu (muc 6.11 va
muc 6.12).

Cach tao mot icon dong trong khay h¢ théng (muyc 6.16).
Céc khai niém ma ban co thé ap dung cho nhiéu kiéu diéu kiém, bao gém xac nhan tinh

hop 1€ (muc 6.17), kéo-va-tha (muc 6.18), tro giip cam-ngii-canh (muc 6.19), phong
cach Windows XP (muc 6.20), va do duc ctuia form (muc 6.21).

= Hau hét cic muc trong chwong nay sir dung cac 16p diéu kiém, luén dugc dinh
nghia trong khong gian tén System.Windows.Forms. Khi dua vao cac lop nay, tén
khong gian tén diy da khong dwoc chi dinh, va Systems.Windows.Forms dugc
thira nhan.

. Thém &R u ki€ m vdo form lic thlc thi

Ban cin thém mét diéu kiém vao form lic thyc thi, khdng phai lic thiét ké.

X -~ A

Tao mdt dbi twong ciia 16p diéu kiém thich hop. Ké dé, thém ddi twong nay vao
mdt form hoic mot diéu kiém container biang phuwong thirc Add ciia

ControlCollection.

Trong mét ung dung dua-trén-Windows .NET, khong c6 su khac biét nao gilra viéc tao diéu
kiém lac thiét ké va viéc tao diéu kiém lac thyuc thi. Khi ban tao mét diéu kiém lac thiét ké (st
dung cong cu Microsoft Visual Studio .NET), doan ma can thiét s& dugc thém vao 16p form, cu
thé 1a trong mdt phuong thirc ddc biét c6 té€n 1a InitializeComponent. Ban cd thé s dung
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doan ma giong nhu vay trong ing dung cia ban dé tao di€u ki€ém. Ban can thyc hién cac budc
sau:

1. Tao mot doi tugng cua 16p diéu kiém thich hop.

2. Cau hinh cac thudc tinh cua diéu kiém (dac biét 1a kich thudc va toa do vi tri).

3. Thém diéu kiém nay vao form hoac di¢u kiém container.

4. Ngoai ra, néu can thu 1y cac sy kién cho diéu kiém méi, ban co6 thé gin ching vao cac

phuong thue hién c6.

Mbi diéu kiém déu cung cap thudc tinh controls d€ tham chiéu dén controlCollection chlra
tat ca cac di€u kiém con cua nd. Pé thém mot di€u ki€ém con, ban can goi phuong thirc
ControlCollection.Add. Vi du sau day s€ lam r6 diéu nay bang cach tao dong mét danh sach
CAc CheckBox. MOt CheckBox dugc thém vao cho mdi item trong mot mang. Tat ci cac
CheckBox dugc thém vao mot panel (Panel c6 thudc tinh AutoScroll 1a true d€ c6 thé cudn
qua danh sach cac CheckBox).

/™ pynamic Checkbox List N [=] |

-

¥ Grain
[ Bread
[ Beans
[v Eggs
[¥ Chicken
[~ Milk

[~ Fruit
[~ Wegetables LI

Hinh 6.1 Danh sach cac CheckBox duwgc-tao-ddng
using System;

using System.Windows.Forms;

public class DynamicCheckBox : System.Windows.Forms.Form {

// (B6 qua phdn mi designer.)

private void DynamicCheckBox Load(object sender,

System.EventArgs e) {

// Tao mang.
string[] foods = {"Grain", "Bread", "Beans", "Eggs",

"Chicken", "Milk", "Fruit", "Vegetables",
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"Pasta", "Rice", "Fish", "Beef"};

int topPosition = 10;

foreach (string food in foods)

{
// Tao mdt CheckBox mdi.
CheckBox checkBox = new CheckBox () ;
checkBox.Left = 10;
checkBox.Top = topPosition;
topPosition += 30;

checkBox.Text = food;

// Thém CheckBox vao form.

panel.Controls.Add (checkBox) ;

—

2. Lién ket AU [Bu vio @ u R€m
?

Ban cin lién két mot doi twong vao mot didu kiém cu thé (cé thé 1a dé hru triv vai
thong tin nao do lién quan dén mot item cho truéc).

>3

Luwu trit mét tham chiéu dén ddi twong trong thudc tinh Tag ciia diéu kiém.

Moi 16p dan Xudt tir System.Windows.Forms.Control déu cung cép thudc tinh Tag va ban co
thé sir dung n6 dé luu trit mot tham chiéu dén bat ky kiéu ddi twong nao. Thudc tinh Tag
khoéng dugc didu kiém hay Microsoft .NET Framework stt dung ma n6 duoc dé danh lam noi
Iru trir cac thong tin ddc thu cta tmg dung. Ngoai ra, mot vai 16p khac khong din xuét tir
Control ciling cung cdp thudc tinh Tag, ching han cc 10p ListViewItem VA TreeNode (trinh
bay cic item trong mot ListView hodc Treeview). Mot 16p khong cung cdp thudc tinh Tag 1a
Menultem.

Thudc tinh Tag duwgc dinh nghia 1a mot kiéu object, nghia 1a ban cé thé sir dung n6 dé luu trix
bat ky kiéu gia tri hodc kiéu tham chiéu nao, tir mot s6 hodc chudi don gian cho dén mot dbi
tuong tily bién do ban dinh nghia. Khi 1y dit liéu tir thudc tinh Tag, ban s& can ép (kiéu) ddi
tuong thanh kiéu gbc cua no.

Vi du sau day thém danh sach cac file vao mot Listview. D6i tugng FileInfo twong tng voi
mbdi file dugc luu trie trong thudc tinh Tag. Khi nguoi dung nhép dup vao mot trong cac item,
ung dung s& lay d6i tuong FileInfo tir thudc tinh Tag va hién thi kich thudc file trong mot
MessageBox (xem hinh 6.2).

using System;

using System.Windows.Forms;
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using System.IO;

public class TagPropertyExample : System.Windows.Forms.Form (

// (B6 qua phdn mi& designer.)

private void TagPropertyExample Load(object sender,

System.EventArgs e) {

// LAy tAt ca cac file trong thu muc gbc & dia C.
DirectoryInfo directory = new DirectoryInfo ("C:\\");

FileInfo[] files = directory.GetFiles();

// Hién thi t&t ca céc file trong ListView.

foreach (FileInfo file in files) {

ListViewItem item = listView.Items.Add(file.Name);
item.ImageIndex = 0;

item.Tag = file;

private void listView ItemActivate (object sender,

System.EventArgs e) {

// L&y kich thuéc file.
ListViewItem item = ((ListView)sender).SelectedItems[0];
FileInfo file = (FileInfo)item.Tag;

string info = file.FullName + " is " + file.Length + " bytes.";

// Hién thi kich thudéc file.

MessageBox.Show (info, "File Information");
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L=
B ] ] ]
AUTOEY... bootini  COMFIG.... I0.5Y¥S

] — o |
[ | File Informatia x| pfb

Z:iboat.ini is 2135 bytes,
-

pagefie...

Hinh 6.2 Lwu trir di¥ liéu trong thudc tinh Tag

3. XX G At A cdc d8u kiEm trén form

? Ban cén thwe hién mét tic vu chung cho tit ca cac diéu kiém trén form (vi du,
lay hay x6a thu{c tinh Text ctia ching, thay doi mau hay thay doi kich thwéc cia
chiing).

X Duyét (dé quy) qua tip hop cac diéu kiém. Twong tac véi mdi diéu kiém bing

cac thudc tinh va phwong thirc ciia 16p Control co s6.
Ban c6 thé duyét qua cac diéu kiém trén form bang tap hgp Form.Controls, tp ndy chira tat
ca cac diéu kiém nam tryuc tiép trén bé mat form. Tuy nhién, néu vai diéu kiém trong sb do 1a
diéu kiém container (nhu GroupBox, Panel, hodc TabPage), chiing c¢6 thé chira nhiéu dicu kiém
nita. Do d6, can str dung k¥ thuat dé quy dé kiém tra tap hop controls.

Vi du sau day trinh bay mét form thuc hién k¥ thuat dé quy dé tim moi TextBox c6 trén form
va x6a di toan b text trong d6. Form s& kiém tra mdi diéu kiém dé xac dinh xem né c6 phai la
TextBox hay khong bang toan tir typeot.

using System;
using System.Windows.Forms;
public class ProcessAllControls : System.Windows.Forms.Form {
// (B6 qua phdn mi designer.)
private void cmdProcessAll Click(object sender, System.EventArgs e) {

ProcessControls (this);

private void ProcessControls(Control ctrl) {
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// B®d qua diéu kiém tru khi né 1a TextBox.
if (ctrl.GetType() == typeof (TextBox)) {

ctrl.Text = "";

// Xu 1y céc diéu kiém mdét cach dé quy.

// Piéu nay cdn thiét khi cé mét diéu kidm chta nhiéu
// diéu kiém khac (vi duy, khi ban su dung Panel,

// GroupBox, hodc diéu kiém container nao khéc).
foreach (Control ctrlChild in ctrl.Controls) {

ProcessControls (ctrlChild) ;

—

Theo v&t cdc form kA kK€n trong mt Ung dung

-=d h

Ban mudn giir lai vét ciia tit ca form hién dang dwoc hién thi. Pay 1a truong hop
thwong gip khi ban muén mét form cé thé twong tic véi mdt form khac.

>3

Tao mdt 16p giir cac tham chiéu dén cac d6i twong Form. Luru trit cac tham chiéu
nay bang bién tinh.

.NET khong cung cép cach xac dinh form nao dang duogc hlen thi trong mot ing dung (ngoal
trir ing dung MDI, s€ dugc mo ta trong muc 6.5). Néu mudn xac dinh form nao dang ton tai,
form nao dang dugc hién thi, hodc ban mudn mot form co thé g0i cac phuong thuc va thiét lap
céc thudc tinh ctia mot form khac thi ban can phai gitr lai vét cua cac d6i tuong form.

Dé thyc hién yéu cau trén, hiy tao mot 16p gdm cac thanh vién tinh; 16p nay c6 thé theo vét
cac form dang mo béng mot tap hop, hay cac thudc tinh chuyén biét. Vi du, 16p dudi day co
thé theo vét hai form:

public class OpenForms {

public static Form MainForm;
public static Form SecondaryForm;
}

Khi form chinh hodc form phu dugc hién thi, chung sé tu dang ky v6i 16p openForms. Noi hop
ly dé dat doan ma nay la trong phuong thirc thy 1y sy kién Form. Load.

private void MainForm Load(object sender, EventArgs e) {
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// Pa&ng ky dbéi tuong form via dugc tao.
OpenForms.MainForm = this;
}
Ban c6 thé st dung doan ma tuong tuy dé g0 bd tham chiéu khi form bi dong.

private void MainForm Unload(object sender, EventArgs e) {

// G& bd dbi tuong form.
OpenForms.MainForm = null;
}

Bay gio, mot form khac c6 thé twong tac v6i form nay thong qua 16p openForms. Vi du, dudi
déy 1a cach form chinh lam an form phu:

if (OpenForms.SecondaryForm != null) {
OpenForms.SecondaryForm.Hide () ;
}

Trong cach tiép céan nay, chung ta gia st moi form dugc tao chi mét lan. Néu ban c6 mét ung
dung dua-trén-tai-liéu (document-based application), trong d6, nguoi ding c6 thé tao nhidu
dbi tugng cua cing mot form, ban cin theo vét cac form nay bing mot tap hop. Tap hop
ArrayList dudi day 1a mot vi du:

public class OpenForms {

public static Form MainForm;
public static ArrayList DocForms = new ArrayList();
}
Theo d6, form c6 thé tu thém vao tap hop khi can, nhu dugc trinh bay trong doan ma sau day:

private void DocForm Load(object sender, EventArgs e) {

// P&ng ky d6i tuong form via duoc tao.

OpenForms.DocForms.Add (this) ;

—

5. Tim tAt A cdc form trong ng dung MDI
?

Ban cin tim tit ca cac form hién dang dwgc hién thi trong mot wng dung giao
dién da tai liéu (Multiple Document Interface).

>3

Duyét qua cac form trong tip hgp Mdichildren ciia form MDI cha.

NET Framework c6 hai “16i tat” thuan loi cho viéc quan ly cac ting dung MDI: thudc tinh
MdiChildren va MdiParent cua lop Form. Ban c6 thé xét thude tinh MdiParent ctia bat ky form
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MDI con nao dé tim form cha. Ban c6 thé sir dung tap hop Mdichildren cta form MDI cha dé
tim tat ca cac form con.

Vi du sau ddy (xem hinh 6.3) s& hién thi tit ca cac form con. Mdi form con gébm mot Label
(chira thong tin vé ngay gid), va mot Button. Khi ngudi dung nhip vio Button, phuwong thirc
thu 1y su kién s& duyét qua tat ca cac form con va hién thi dong chit trong Label (Vi thudc
tinh chi-doc).

Dudi ddy 1a phdn mé cho form con:

public class MDIChild : System.Windows.Forms.Form {

private System.Windows.Forms.Button cmdShowAllWindows;

private System.Windows.Forms.Label label;
// (B6 qua phdn mi designer.)
public string LabelText ({

get {

return label.Text;

private void cmdShowAllWindows Click (object sender,

System.EventArgs e) {

// Duyét qua tdp hop cac form con.

foreach (Form frm in this.MdiParent.MdiChildren) ({

// Ep kiéu tham chiéu Form thanh MDIChild.
MDIChild child = (MDIChild) frm;

MessageBox.Show (child.LabelText, frm.Text);

private void MDIChild Load(object sender, System.EventArgs e) {

label.Text = DateTime.Now.ToString();
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}
Chu y rang, khi doan ma duyét qua tdp hop cac form con, né phai chuyén (ép kiéu) tham

chiéu Form thanh MDIChild dé c6 thé str dung thudc tinh LabelText.

Il

File:

FEMbIChild
8/11/2004 11:14:07 A

10 x]

8/11/2004 11:14:25 AM

[(Broicia T

8/11/2004 11:14:32 AM

Show Yalues
From Al Windows

Hinh 6.3 LAy théng tin tlr cac form MDI con

6. LUu trX Rich thuSc va U tri la form

? Ban cin hru trir kich thwée va vi tri ciia mot form (c6 thé thay ddi kich thwée
dwoc) va phuc hdi né lai trong lan hién thi form ké tiép.
‘X Luwu triv cac thudc tinh Left, Top, Width, va Height ctia form trong Windows

Registry.
Windows Registry 14 noi Iy tudong dé luu trir thong tin vé vi tri va kich thude cho form. Cuy thé,
ban s& luu trit thong tin vé mdi form trong mot khoa doc 1ap (cé thé sir dung tén cua form lam
khoéa). Cac khoa nay s€ dugc luu trit ngay dudi khoa irng dung.
Ban can tao mot 16p chuyén biét dé luu va lﬁy cac thiét lap cho form. Lép FormSettingStore
duoc trinh bay dudi ddy cung cip hai phuong thirc: saveSettings—nhan vao mot form va ghi
thong tin vé kich thude va vi tri ctia nd vao Registry; va rpplySettings—nhan vao mét form
va ap dung céc thiét lap tir Registry. Pudng dan cia khoa va tén ctia khoa con duge luu trit
thanh cac bién thanh vién 16p.
using System;
using System.Windows.Forms;

using Microsoft.Win32;

public class FormSettingStore {

private string regPath;
private string formName;

private RegistryKey key;
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public string RegistryPath {

get {return regPath;)

public string FormName {

get {return formName;}

public FormSettingStore(string registryPath, string formName) {

this.regPath = registryPath;

this.formName = formName;

// Tao khéa néu né chua tdn tai.
key = Registry.LocalMachine.CreateSubKey (

registryPath + formName) ;

public void SaveSettings(System.Windows.Forms.Form form) {

key.SetValue ("Height", form.Height);
key.SetValue ("Width", form.Width);
key.SetValue ("Left", form.Left);

key.SetValue ("Top", form.Top);

public void ApplySettings (System.Windows.Forms.Form form) {

form.Height = (int)key.GetValue ("Height", form.Height);
form.Width = (int)key.GetValue ("Width", form.Width);
form.Left = (int)key.GetValue ("Left", form.Left);

form.Top = (int)key.GetValue ("Top", form.Top);
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bé su dung l6p FormSettingStore, ban chi can thém doan ma thu ly su kién dudi day vao bat
ky form nao. Poan mi nay sé& luu cac thudc tinh ctia form khi form déng va phuc hdi chung
khi form duogc nap.

private FormSettingStore formSettings;
private void Forml Load(object sender, System.EventArgs e) {

formSettings = new FormSettingStore (@"Software\MyApp\", this.Name);

formSettings.ApplySettings (this);

private void Forml Closed(object sender, System.EventArgs e) {

formSettings.SaveSettings (this);

=™ Nhé ring, viéc truy xuét Registry c6 thé bi gi6éi han cidn cir vao tai khoian ngudoi
dung hi¢n hanh va chinh sich bio mit truy xuit mi 1énh (Code Access Security
Policy). Khi ban tao mdt ing dung yéu ciu truy xuit Registry, assembly sé yéu
cAu truy xuit Registry bing yéu ciu quyén tdi thiéu (minimum permission
request—sé dwgc mo ta trong muc 13.7).

7. Budc ListBox cudn xudng

? Ban cin cudn mot ListBox (bing mia I¢nh) dé nhirng item nio d6 trong danh
sach c6 thé dwoe nhin thay.

& Thiét 13p thudc tinh ListBox.TopIndex (thiét 1ap item dwoc nhin thiy diu tién).

Trong vai truong hop, ban c6 mot ListBox luu trit mot lwgng thong tin dang ké hodc mot

ListBox ma ban phai thém thong tin vao mot cach dinh ky. Thuong thi théng tin mdi nhat

(duogc thém vao cudi danh sach) lai 14 thong tin quan trong hon théng tin & dau danh sach.

Mot giai phap 13 cudn ListBox dé c6 thé nhin thay cac item vira méi thém vao.

Form dudi ddy (gdm mét ListBox va mot Button) s& thém 20 item vao danh sach rdi cudn dén

trang cudi cing bang thudc tinh TopIndex (xem hinh 6.4):

using System;

using System.Windows.Forms;
public class ListBoxScrollTest : System.Windows.Forms.Form {

// (Bé qua phdn ma designer.)
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int counter = 0;
private void cmdTest Click(object sender, System.EventArgs e) {
for (int 1 = 0; 1 < 20; i++) {

counter++;
listBoxl.Items.Add("Item " + counter.ToString());

}

listBoxl.TopIndex = listBoxl.Items.Count - 1;

_ioix
Ikern 9 -:J

Ikem 10
Itern 11
Itern 12
Ibern 13
Ibem 14
Ibem 15
Item 16
Itern 17
|bern 18
Ikern 19
Ibemn 20 7

Test Scrol lﬁ

Hinh 6.4 Cu6n ListBox dén trang cudi cung

8. CHi cho phép nhp 5O vao TextBox.

? Ban cin tao mdt TextBox sao cho TextBox niy bé qua tit ci cic cii nhian phim
khéng phai so.
X Thém phwong thirc thu ly sw Ki€én TextBox.KeyPress. Trong phuong thirc nay,

thiét 13p thudc tinh KeyPressEventArgs.Handled la true dé bé qua cii nhin phim
khéng hop 1€.

Céch t6t nhat dé hiéu chinh dau vao bat hop 1¢ 1a khong cho n6 duoc nhap ngay tir ddu. Diéu
ndy dé dang hién thuc v&i TextBox vi nd cung cap sur kién Keypress, su kién ndy xdy ra sau
khi ¢t nhan phim duoc tiép nhan nhung trude khi né dugc hién thi. Ban c6 thé su dung thong
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s6 su kién KeyPressEventargs dé hiry bo ¢t nhan phim khong hop 18 bang cach dit thudc tinh
Handled la true.

Dé dau vao chi 1a sd, ban can cho phép mét cti nhan phim chi khi n6 tuong tng véi mot s6 (0
dén 9) hodc mot phim diéu khién dic biét (nhu phim delete hodc miii tén). Ky tu vira nhan
duoc Célp cho su kién KeyPress thong qua thudc tinh KeyPressEventArgs.KeyChar. Ban cé thé
str dung hai phuong thire tinh cta 16p system.Char 13 TsDigit va IsControl dé kiém tra nhanh
ky tu.

Dudi ddy 1a phuong thire thu 1y su kién ma ban sé& str dung dé ngan dau vao khong phai so:
private void textBoxl KeyPress (object sender,

System.Windows.Forms.KeyPressEventArgs e) {

if (!Char.IsDigit(e.KeyChar) && !Char.IsControl (e.KeyChar)) {

e.Handled = true;

}

Chi y rang doan ma nay bo qua dau phéan cach thap phan. Dé cho phép ky tu ndy, ban cin sira

lai doan ma nhu sau:

// LAy ky tu phan cach thdp phdn trén nén nay

// ("." abi véi US-English).

string decimalString =
Thread.CurrentThread.CurrentCulture.NumberFormat.CurrencyDecimalSeparator;

char decimalChar = Convert.ToChar (decimalString);

if (Char.IsDigit(e.KeyChar) || Char.IsControl(e.KeyChar)) {}
else if (e.KeyChar == decimalString &&

textBoxl.Text.IndexOf (decimalString) == -1) {}
else {

e.Handled = true;
}

Poan mi nay chi cho phép mot ddu phan cach thap phan, nhung n6 khong gisi han sb chir sb
¢ thé duoc dung. N6 ciing khong cho phép nhap s am (ban c6 thé thay ddi didu nay bing
cach cho phép dau trir “-” 1a ky tu dau tién). Nhé rang, doan mi nay ciing gia dinh ban da
nhap khong gian tén System.Threading.

9. SO dung ComboBox, cé tink ndng auto-complete

? Ban céin tao mdt ComboBox tw ddng hoan tit nhirng gi ngwoi dung gé vao dua trén
danh sach cac item ciia no.
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X Ban c6 thé hién thue mdt ComboBox ¢6 tinh ning auto-complete bing cich tao mot
diéu kiém tay bién chép dé phuong thirc onKeyPress va OnTextChanged.

C6 nhiéu bién thé khac nhau dbi vai diéu kiém c6 tinh ning auto-complete. i luc, diéu kiém
lap ddy cac gia tri dua trén danh sach cac phan vira chon (nhu Microsoft Excel thudng 1am khi
ban nhép gia tri cho cell) hodc x6 xudng mot danh sach cac gia tri gan gidng (nhu Microsoft
Internet Explorer thuong 1am khi ban gé URL). Ban c6 thé tao mdt ComboBox c6 tinh ning
auto-complete bang cach thu 1y su kién KeyPress va TextChanged, hodc bing cach tao mot 16p
tuy bién din xut tir ComboBox va chép dé phuong thiic onKeyPress va OnTextChanged.

Trong phuong thirc onKeyPress, ComboBox xac dinh c6 thyc hién mdt thay thé auto-complete
hay khong. Néu ngudi ding nhan mét phim ky ty (mot mau tu chang han) thi viéc thay thé co
thé duoc thuc hién, nhung néu ngudi ding nhian mot phim diéu khién (phim backspace hoic
phim mili tén chang han) thi khong thuc hién gi ca. Phuong thitc onTextChanged thuc hién
viéc thay thé sau khi viéc xr Iy phim hoan tat. Phuong thirc nay tim item tring khép dau tién
dbi véi phan text hién thoi, rdi thém vao phan con lai cia text tring khép. Sau khi text dugc
thém vao, ComboBox s€ chon (boi den) cac ky tu gilra diém chén hién tai va diém cudi cua text.
Viéc nay cho phép nguoi dung tiép tuc gd va thay thé auto-complete néu né khong phai 1a
nhimg gi ngudi ding mudn.

Duéi day 1a phéln ma cho 16p AutoCompleteComboBox:

using System;

using System.Windows.Forms;

public class AutoCompleteComboBox : ComboBox {

// Bién co& dung khi mét phim dic biét dugc nhén
// (trong trudng hop nay, thao tac thay thé text sé& bi bd qua).

private bool controlKey = false;

// Xac dinh xem phim dic biét cé dugc nhln hay khéng.
protected override void OnKeyPress (

System.Windows.Forms.KeyPressEventArgs e) {

base.OnKeyPress (e) ;
if (e.KeyChar == (int)Keys.Escape) {

// Xba text.
this.SelectedIndex = -1;
this.Text = "";

controlKey = true;
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}
else if (Char.IsControl (e.KeyChar)) {

controlKey = true;

}

else {

controlKey = false;

// Thyc hién thay thé text.

protected override void OnTextChanged(System.EventArgs e) {
base.OnTextChanged (e) ;
if (this.Text != "" && !controlKey) {

// Tim kiém item trung khop.
string matchText = this.Text;

int match = this.FindString (matchText) ;

// Néu tim thAy thi chén né vao.

if (match != -1) {
this.SelectedIndex = match;

// Chon (b&i den) phan text vira thém vao dé

// né cé thé duoc thay thé néu ngudi dung kiép tuc go.
this.SelectionStart = matchText.Length;
this.SelectionLength =

this.Text.Length - this.SelectionStart;

}

bé thu nghiém AutoCompleteComboBox, ban co thé tao mot client don gian: thém ComboBox vao
form va thém mot so tir (word) vao ComboBox. Trong vi du nay, cac tir dugc lay tir mot file text
va ComboBox dugc thém vao form bang mi lénh. Ban ciing c6 thé bién dich 16p
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AutoCompleteComboBox thanh mot Class Library Assembly doc 1ap roi thém néd vao hop cong
cu, thé 13 ban c6 thé thém no vao form lac thiét ké.

using System;
using System.Windows.Forms;
using System.Drawing;

using System.IO;

public class AutoCompleteComboBoxTest : System.Windows.Forms.Form {

// (Bd qua phdn m& designer.)

private void AutoCompleteComboBox Load(object sender,

System.EventArgs e) {

// Thém ComboBox vao form.
AutoCompleteComboBox combo = new AutoCompleteComboBox () ;
combo.Location = new Point (10,10);

this.Controls.Add (combo) ;

// Thém mét sb6 tu (t mdét file text) vao ComboBox.
FileStream fs = new FileStream("words.txt", FileMode.Open) ;

using (StreamReader r = new StreamReader (fs)) {
while (r.Peek() > -1) {

string word = r.ReadLine();

combo.Items.Add (word) ;

-l
Moy -
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Hinh 6.5 ComboBox c6 tinh nang auto-complete

10. Sap 18p ListView theo Ot 6at Ky

? Ban cén sip xép mdt Listview, nhung phuwong thirc ndi tai Listview.Sort chi sip
xép cin cir trén cdt diu tién.

x Tao mjt hién thue cho giao di¢én System.Collections.IComparer dé c6 thé sip xép
cac ddi twong ListviewItem (Kiéu IComparer cé thé sip xép dwa trén bat ky tiéu
chuin nao ban mudn). Thiét 1ip thudc tinh ListView.ListViewItemSorter véi mot
ddi twong ciia kiéu Icomparer trudc khi goi phwrong thirc Listview. Sort.

ListView cung cip phuong thirc sort dé sap cac item theo thir tyr alphabet dya trén phan text

trong cot dAu tién. Néu mudn sép xép dua trén céc gia tri cot khac hoac sép thtr tu cac item

theo bat ky cach nao khac, ban can tao mot hién thuc tuy bién cua giao dién IComparer.

Giao dién 1comparer dinh nghia mdt phuwong thirc c¢6 t€n la compare, phuwong thirc nay nhan

vao hai d6i tuong va xac dinh ddi tuong nao s& duoc sip trudc. Lop tuy bién

ListViewItemComparer dudi day hién thuc giao dién IComparer va Cép thém hai thudc tinh:

Column V& Numeric. Trong dé, column cho biét ¢t nao s& duoc sir dung dé sap xép; va Numeric

12 mot c& Boolean, duoc thiét 1ap 13 true néu mudn thuc hién viée so sanh theo thir ty s6 thay

vi so sanh theo thir tu alphabet.

using System;
using System.Collections;
using System.Windows.Forms;

public class ListViewItemComparer : IComparer {

private int column;

private bool numeric = false;
public int Column {

get {return column;}

set {column = value;}

public bool Numeric {

get {return numeric;}

set {numeric = value;}



212
Chuwong 6: Windows Form

public ListViewItemComparer (int columnIndex) {

Column = columnIndex;

public int Compare (object x, object y) {

ListViewItem listX = (ListViewItem)x;

ListViewItem listY = (ListViewItem)y;

if (Numeric) {

// Chuyén text thanh sb trudc khi so séanh.
// Néu chuyén dbéi thit bai, st dung gid tri 0.
decimal listXval, listYVal;
try {
listXVal = Decimal.Parse(listX.SubItems[Column].Text);
}
catch {

listXVval

Il
o
~

try f{

listYVal = Decimal.Parse(listY.SubItems[Column].Text);
}
catch {

listYval

I
o
~

return Decimal.Compare (listXVal, listYval);
}

else {

// Gitt nquyén text & dinh dang chudi

// va thuc hién so sanh theo tht tu alphabetic.
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string listXText = listX.SubItems[Column].Text;

string listYText = listY.SubItems[Column].Text;

return String.Compare (listXText, listYText);

}

Bay gio, dé sép xép ListView, ban can tao mot d6i tugng ListViewItemComparer, céu hinh cho
n6 mdt cach hop ly, va roi thiét 1ap nd vao thudc tinh Listview.ListViewItemSorter trudc khi
g0i phuong thirc ListvView.Sort.

Form dudi day trinh bay mot thir nghiém don gian cho ListViewItemComparer. Mdi khi ngudi
dung nhép vao header cua mot cdt trong ListView thi ListViewItemComparer s€ dugc tao ra
va duogc st dung dé sap xép danh sach dua trén cot do.

using System;

using System.Windows.Forms;
public class ListViewItemSort : System.Windows.Forms.Form {
// (B6 qua phdn mi designer.)

private void ListViewl ColumnClick (object sender,

System.Windows.Forms.ColumnClickEventArgs e) {

ListViewItemComparer sorter = new ListViewItemComparer (e.Column) ;
ListViewl.ListViewItemSorter = sorter;

ListViewl.Sort () ;

1. Lién k€t menu ngll Ank vao dBu R€m

? Ban cin lién két mdt menu ngir cinh vao mdi diéu kiém trén form (cic menu nay
khic nhau). Tuy nhién, ban khéng mudn viét nhiéu phwong thirc thu Iy su kién
riéng ré dé hién thi menu ngir cinh cho méi diéu kiém.

X Viét mot phwong thirc thu 1y sw kién chung dé thu liy doi twong ContextMenu
dugc két hop véi diéu kiém, va roi hién thi menu nay trén diéu kiém.

Ban c6 thé lién két mot diéu kiém v6i mot menu ngit canh bang cach thiét lap thudc tinh
ContextMenu cta diéu kiém. Tuy nhién, day chi Ia mot thuan lgi—dé hién thi menu ngir canh,
ban phai thu 14y menu va goi phuong thirc show cta n6. Thong thudng, ban hién thuc logic
nay trong phuong thirc thy 1y sy kién MouseDown.
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Thuyec ra, logic ding dé hién thi menu ngit canh hoan toan gidng nhau, khong quan tim dén
diéu kiém gi. Moi diéu kiém déu hd tro thudc tinh contextMenu (dugc thira ké tir 16p co s&
Control), nghia 1 ban c6 thé d& dang viét duoc mot phuong thire thu 1y sy kién chung dé hién
thi cac menu ngir canh cho tat ca cac diéu kiém.
Vi duy, xét mot form gém mot Label, mOt PictureBox, va mQt TextBox. Ban co thé viét mot
phuong thirc thu 1y su kién MouseDown cho tat ca cac ddi twong nay. Poan ma dudi day két ndi
tAt ca cac su kién nay vao mét phuong thtrc thu 1y sy kién tén 1a control MouseDown:
this.labell.MouseDown += new MouseEventHandler (this.Control MouseDown) ;
this.pictureBoxl.MouseDown += new

MouseEventHandler (this.Control MouseDown) ;
this.textBoxl.MouseDown += new MouseEventHandler (this.Control MouseDown) ;
Phan mi thy 1y sy kién hoan toan duoc dung chung. N6 chi ép kiéu sender thanh control,
kiém tra menu ngit canh, va hién thi no.
private void Control MouseDown (object sender,

System.Windows.Forms.MouseEventArgs e) {
if (e.Button == MouseButtons.Right) {

// Lay diéu kiém ngudn.

Control ctrl = (Control)sender;
if (ctrl.ContextMenu != null) {

// Hién thi menu ngft canh.

ctrl.ContextMenu.Show(ctrl, new Point(e.X, e.Y));

12. SO dUng mdt phé@n menu chink cho menu nglk Ank

? Ban cin tao mdt menu ngir cinh hién thi cic item gidng véi mot sb item trong
menu chinh cia wng dung.

'X Sir dung phwong thirc CloneMenu ciia 16p MenuItem dé sao lai mot phin ciia menu
chinh.
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Trong nhidu img dung, menu ngir canh cua mot diéu kiém sao lai mot phan caa menu chinh.
Tuy nhién, .NET khong cho phép ban tao mot ddi twong MenuItenm cling lic nim trong nhiéu
menu.

Giai phép 14 tao ban sao ctia mot phan menu chinh bang phuong thirc cloneMenu. Phuong thirc
nay khong chi chép céc item MenuItem (Va cic submenu), ma con diang ky mdi ddi tugng
MenuItem vOi cting phuong thirc thu 1y sy kién. Do d6, khi ngudi dung nhip vao mot item
trong menu ngir canh (ban sao), phuong thirc thu 1y su kién twong ung s€ dugc thuc thi nhu
thé nguoi dung nhép vao item d6 trong menu chinh.

Vi duy, xét ing dung thtr nghiém trong hinh 6.6. Trong vi du nay, menu ngit cdnh cho TextBox
hién thi cic item gidng nhu trong menu File. Pay chinh 1a ban sao cua cac d6i tuong
MenuItem, nhung khi nguoi ding nhip vao mot item, phuong thirc thu 1y sy kién twong tmg s&
duoc thuc thi.

=

File  Edit

Right-click here to test context
menu.

Save
Exit

Hinh 6.6 Chép mot phdn menu chinh vao menu ngi¥ canh

Dudi day 1a phin ma cho form dé tao vi du nay. N6 s& sao lai cac item trong menu chinh khi
form dugc nap (dang tiéc 1a khong thé thao tadc vdi cac item ban sao luc thiét ke).

using System;

using System.Windows.Forms;

using System.Drawing;

public class ContextMenuCopy : System.Windows.Forms.Form {

// (Bé qua phdn ma designer.)

private void ContextMenuCopy Load(object sender,

System.EventArgs e) {

ContextMenu mnuContext = new ContextMenul();
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// Chép céc item twu menu File vao menu nglt canh.

foreach (Menultem mnultem in mnuFile.Menultems) {

mnuContext.Menultems.Add (mnultem.CloneMenu());

// G&n menu ngt cdnh vao TextBox.

TextBoxl.ContextMenu = mnuContext;

private void TextBoxl MouseDown (object sender,

System.Windows.Forms.MouseEventArgs e) {

if (e.Button == MouseButtons.Right) {

TextBoxl.ContextMenu.Show (TextBoxl, new Point(e.X, e.Y));

private void mnuOpen Click(object sender, System.EventArgs e) {

MessageBox.Show ("This is the event handler for Open.");

private void mnuSave Click(object sender, System.EventArgs e) {

MessageBox.Show ("This is the event handler for Save.");

private void mnuClick Click(object sender, System.EventArgs e) ({

MessageBox.Show ("This is the event handler for Exit.");
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13. Tao form da ngén ngld

? Ban cin tao mdt form cé thé ban dia héa (localizable form); nghia la form nay c6
thé dwoe trién khai & nhiéu ngén ngir khac nhau.

'X Lwu trir tit ca cAc thong tin ban dia dic thu trong cac file resource (cac file nay
s€ dwoc bién dich thanh Satellite Assembly).

NET Framework h trg su ban dia hoa (localization) thong qua viéc sir dung file resource. Y
tuong co ban 1a luu trit cic thong tin ban dia ddc thu (chang han, phan text cia mot Button)
trong mot file resource. Sau do, ban cé thé tao nhiéu file resource cho nhiéu ban dia khac nhau
roi bién dich ching thanh Satellite Assembly. Khi chay tng dung, .NET s& ty dong sir dung
dung Satellite Assembly dya trén céc thiét 1ap ban dia (locale setting) cia may tinh hién hanh.
Ban c6 thé doc va ghi cac file resource bang ma 1énh. Tuy nhién, Visual Studio .NET ciing hd
tro viéc thiét ké cac form duogc ban dia hoa:
1. Trudc tién, thiét 1ap thudc tinh Localizable clia form 14 true trong cira s6 Properties.

2. Thiét l1ap thudc tinh Language cua form 1a ban dia ban mudn nhap thong tin cho n6 (xem
hinh 6.7). Ké d6, chu hinh cac thudc tinh c6 thé ban dia hoa cua tit ca cac diéu kiém
trén form. Thay vi luu trit nhitng thay ddi nay trong phan ma thiét ké form, Visual
Studio .NET tao mét file resource méi dé luu trix dir liéu cua ban.

3. Lap lai budc 2 cho mdi ngdn ngit ban mudn hd trg. Mdi 1an nhu thé, mét file resource
mdi s& duoc tao ra. Néu ban thay d6i thudc tinh Language thanh ban dia ma ban da ciu
hinh thi céc thiét lap trudce do s€ xudt hién trd lai, va ban c6 thé chinh stra chung.

| Properties oo

I Form1 Svstem,Windows.Forms,Farm j

8 (=] 7|
EETS - |

Thai (Thailand) -
Turkish

Turkish (Turkey)

Ukrainian

Ukrainian {kraine)

Urdu

Urdu (Islamic Republic of Pakistan)

Uzbek

Uzbek (Cryrillic) (Uzbekistan)

Uzbek (Latin) {Uzbekistan)

Vietnamese (Viet Nam)

TopMost False
Transparencykey |:| =
Language

Indicates the current localizable language.

1 Properties e Drynamic Help |

Hinh 6.7 Chon mét ngdén ngly dé ban dia hoa form
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Bay gid, ban c6 thé bién dich va thir nghiém ung dung trén cac hé théng ban dia khac nhau.
Visual Studio .NET s& tao mot thu muc va mot Satellite Assembly riéng biét d6i voi mdi file
resource trong du an. Ban c6 thé chon Project | Show All Files tir thanh trinh don cua Visual
Studio .NET dé xem céc file nay duoc bb tri nhu thé nao (xem hinh 6.8).

Ban ciing c6 thé budc ung dung chép nhan mot ban dia cu thé béng céach thay d6i thuoc tinh
Thread.CurrentUICulture. Tuy nhién, ban phai thay déi thudc tinh nay trude khi form duoc
nap.

=f 06-13 -

| 06-13.8xe
] 08-13.pdb

Bl o
El- Farml.cs

] Forml.en.resx o
Form1.fr.resx

Form1.fr-BE resx

Farmnl resy

'ﬁ Form1.vi.resx A

1 [ Solution Explarer E’ Class View |@ Conkents

Hinh 6.8 Satellite assembly cho ban dia Vietnamese
using System;
using System.Windows.Forms;
using System.Threading;

using System.Globalization;

public class MultilLingualForm : System.Windows.Forms.Form {

private System.Windows.Forms.Label labell;

// (B6 qua phdn mi designer.)

static void Main() {
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Thread.CurrentThread.CurrentUICulture new CultureInfo("vi");

Application.Run(new MultiLingualForm());

Ban ciing c¢6 thé sir dung tién ich WinRes.exe (nim trong thw muc \Program
Files\Microsoft Visual Studio .NET 2003\SDK\v1.1\Bin) dé soan thao théng tin
resource. N6 cung cip trinh soan thio form thu nhé nhung khéng c6 chirc niing
chinh sira mi nguon, rit hiru dung cho cic nha phién dich va cac chuyén gia phi
1ap trinh cin nhap cac thong tin ban dia dic thu.

/¥ windows Resource Localization Editor - [Formi] 10l =|
[ File Edit Format  Window  Help 18] =
==l i
I Form1 System'Windows.Forms. Form j
-Ioix

= [&][=]

Tablndex
Text

0

Form1

.. label lcon =] [Izon) -
> Imetode MoCantral
Location 0.0
M aximumSize 0.0
MinimumSize 0.0
RightT oLeft Mo
StartPosition “windowsDefaultLoc:

-

Text
The text contained in the contral.

Feady

Hinh 6.9 Tién ich Windows Resource Localization Editor

Ngoai tién ich trén, ban ciing c6 thé sir dung cic chwong trinh chuyén ding bén
dia hoa cac ing dung, ching han RC-WinTrans (ban c6 thé tai ban dung thir tai
[http://www.schaudin.com]). Chwong trinh nay cho phép ban phat trién cac duw
an phin mém da ngoén ngir hay ban dia héa cac ng dung cé sin trén nén Win32,
.NET, va Java.

X

Tao form Rfidng the di chuySn dUiQc

Ban mudn tao mdt form chiém giitr mdt vi tri c6 dinh trén man hinh va khong thé
di chuyén dwoc.

Tao mdt form khong dwong vién biang cach thiét 1ap thudc tinh FormBorderStyle
ctia form 12 None.

Ban c6 thé tao mot form khong duong vién bang cach thiét 1ap thudc tinh FormBorderstyle 1a
None. Céac form nay khong thé di chuyén duoc. Va chung ciing khong c6 kiéu duong vién—
néu muon c¢d duong vién xanh, ban phai ty thém vao bang cach viét ma hoac sir dung hinh

nen.
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Con mét cach khac dé tao form khong thé di chuyén duoc va c6 kiéu dudng vién giéng diéu
kiém. Trudc tién, thiét l1ap cac thudce tinh controlBox, MinimizeBox, va MaximizeBox clia form
1a false. K& tiép, thiét 1ap thudc tinh Text 1a chudi rdng. Khi d6, form s& c6 dudng vién ndi
mau xam hodc duong ké mau den (tuy thudc vao tuy chon FormBorderStyle ma ban st dung),
tuong ty nhu Button.

15. Lam cho form kfiong diGng vién cé the di chuy€n dUQc

? Ban mudn tao mot form khong c6 dwong vién nhung van cé thé di chuyén dwoc.
Picu nay co6 thé gap trong trwong hop ban can tao mft cira s6 tuy bi€n c6 hinh
dang “d§c nhat v6 nhi” (vi du, cac *ng dung game hoic media player).

X Tao mot dieu ki€ém dap ung cho cac sy Ki€n MouseDown, MouseUp, Va MouseMove; Va

viet ma dé di chuyén form.

Ngudi dung thudng st dung thanh tiéu d& dé di chuyén form. Tuy nhién, form khéng co
dudng vién ciing khong c6 thanh tiéu dé. Ban c6 thé bu vao thiéu hut nay bang cach thém mot
diéu kiém vao form dé phuc vu cing muc dich. Vi du, form trong hinh 6.10 chira mot Label
hd trg viée kéo ré. Ngudi dung c6 thé nhip vao Label nay, va rdi kéo ré form dén mot vi tri
khéc trén man hinh trong luc giit chudt. Khi nguoi ding di chuyén chuét, form ty dong dugc
di chuyén tuong ung (form dugc “gan” vdi con tré chudt).

Click vao day d& di chuy&n form!

Close

Hinh 6.10 Form khéng cé dwdng vién nhung van cé thé di chuyén duoc
Pé hién thuc giai phap nay, ban cén thuc hién cac budc sau:

1. Tao mot bién cd muc-form dung dé theo vét form (form hién c6 dugc kéo ré hay
khong).

2. Khi ngudi ding nhip vao Label, c¢& s& dugc thiét 1ap dé cho biét form dang & ché do
kéo ré. Cung lauc nay, vi tri hién thoi cia chudt duge ghi lai. Ban can thém logic nay
vao phuong thuc thu 1y su kién Label .MouseDown.

3. Khi nguoi dung di chuyén chudt trén Label, form dugc di chuyén twong tmg dé vi tri
ctia chudt trén Label van khong thay doi. Ban can thém logic nay vao phuong thirc thu
ly sy kién Label .MouseMove.

4. Khi nguoi dung tha chuot, ché dd kéo ré duoc chuyén thanh off. Ban can thém logic
nay vao phuong thirc thu 1y su kién Label .MouseUp.

Dudi ddy 1a phdn ma hoan chinh cho form:



using System;
using System.Windows.Forms;
using System.Drawing;

public class DragForm : System.Windows.Forms.Form {

// (Bd qua phdn m& designer.)

// Bién co& dung d& theo vét form.
// Néu dang & ché d6 kéo ré, viéc di chuyén chuét
// trén Label sé& dugc chuyén thanh viéc di chuyén form.

private bool dragging;

// Luu tri offset (vi tri duogc nhép vao trén Label).

private Point pointClicked;

private void lblDrag MouseDown (object sender,

System.Windows.Forms.MouseEventArgs e) {

if (e.Button == MouseButtons.Left) {

dragging = true;
pointClicked = new Point(e.X, e.Y);

}

else {

dragging = false;

private void lblDrag MouseMove (object sender,

System.Windows.Forms.MouseEventArgs e) {

if (dragging) {

Point pointMoveTo;
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// Tim vi tri hién tai cua chudt trong toa dé man hinh.

pointMoveTo = this.PointToScreen (new Point (e.X,

e.Y));
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pointMoveTo.Offset (-pointClicked.X, -pointClicked.Y);

// Di chuyén form.

this.Location = pointMoveTo;

private void lblDrag MouseUp (object sender,

System.Windows.Forms.MouseEventArgs e) {

dragging = false;

private void cmdClose Click(object sender, System.EventArgs e) {

this.Close();

16. Tao mdt icon @ny trong Rhay he thOng

? Ban cén tao mdt icon dong trong khay hé thong (ching han, cho biét tinh trang
cia mét tac vu dang chay).

‘X Tao va hién thi NotifyIcon. Sir dung mdt Timer, Timer niy sé phat sinh mdt ciach
dinh ky (mdi gidy ching han) va cip nhit thudc tinh NotifyIcon.Icon.

Véi .NET Framework thi rat d& dang dé hién thi mot icon trong khay hé théng bing

NotifyIcon. Ban chi can thém diéu kiém nay vao form, cung cap hinh icon bang thudc tinh

Icon. Ban ciing c6 thé thém mot menu ngit canh vao didu kiém nay bang thudc tinh

ContextMenu (tiy chon). Khong gidng véi cac diéu kiém khac, NotifyIcon s& tu dong hién thi

menu ngit canh khi né duoc nhép phai.

Ban c6 thé 1am dong icon trong khay hé thdng bang cach thay ddi icon dinh ky. Vi du, chuong

trinh sau sir dung tam icon, thé hién hinh mat trang tir khuyét dén day. Bang cach dich chuyén

ttr hinh nay sang hinh khac, 4o giac vé hinh dong sé& dugc tao ra.

using System;

using System.Windows.Forms;

using System.Drawing;



223
Chuwong 6: Windows Form

public class AnimatedSystemTrayIcon : System.Windows.Forms.Form {

// (B6 qua phdn mi& designer.)

Icon[] images;

int offset = 0;

private void Forml Load(object sender, System.EventArgs e) {

// Nap vao tém icon.

images = new Icon[8];

images[0] = new Icon("moon0Ol.ico");
images[1l] = new Icon("moon02.ico");
images[2] = new Icon("moon03.ico");
images[3] = new Icon("moon04.ico");
images[4] = new Icon("moon05.ico");
images[5] = new Icon("moon06.ico");
images[6] = new Icon("moon07.ico");
images[7] = new Icon("moon08.ico");

private void timer Elapsed(object sender,

System.Timers.ElapsedEventArgs e) {

// Thay ddi icon.

// Phuong thtc thu ly su kién ndy phat sinh mdi gidy mét 1an.
notifyIcon.Icon = images[offset];

offset++;

if (offset > 7) offset = 0;

17.

Xdc nhn tink (Qp B a dAu vao cho mdt & u K€m

Ban cén canh bao cho ngudi diung khi ¢é dir liéu khong hop 1é dwge nhip vao
mdt diéu kiém (nhw TextBox).

Sir dung ErrorProvider dé hién thi icon 15i ké bén diéu kiém c6 16i. Kiém tra 15i
trude khi cho phép nguoi dung tiép tuc.
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C6 mdt sb cach dé ban c6 thé thuc hién viéc xac nhéan tinh hop 1€ trong mot trng dung dua-
trén-Windows. Mot cach tiép can 1a dap mg cac su kién diéu khién viéc xac nhan tinh hop 18
va khong cho ngudi ding thay dbi focus tir diéu kiém nay sang diéu kiém khéac néu 15i xay ra.
Mot cach tiép can khac 1a dyng co cho diéu kiém c6 13i theo mét cach nao do dé nguoi dung
c6 thé nhin thay tat ca 18i mot lugt. Ban c6 thé sir dung cach tiép can nay trong .NET véi diéu
kiém ErrorProvider.

ErrorProvider 1a mot didu kiém provider dic biét, dugc st dung dé hién thi icon 15i ké bén
diéu kiém c6 15i. Ban c6 thé hién thi icon 15i ké bén mot diéu kiém bang cach st dung phuong
thitc ErrorProvider.SetError, va chi dinh diéu kiém thich hop va mot chudi théng bao 15i.
ErrorProvider s& hién thi icon 18i mot cach ty dong & bén phai diéu kiém. Khi ngudi ding
dua chudt 1én icon 13i, s& xuét hién thong bao chi tiét (xem hinh 6.11).

Chi cin thém Errorprovider vao form, ban co thé su dung no dé hién thi icon 15i ké bén mot
diéu kiém bit ky. Dé thém ErrorProvider, ban c6 thé kéo né vao khay thanh phan
(component tray) hodc tao n6 bang mi. Poan ma dudi day kiém tra noi dung ctia TextBox mdi
khi mét phim dugc nhin, xac nhan tinh hop 18 clia TextBox nay bang mot biéu thirc chinh quy
(kiém tra ndi dung trong TextBox c6 twong ing véi mot dia chi e-mail hop 1¢ hay khong). Néu
ndi dung nay khong hop 18, Errorprovider duge str dung dé hién thi thong bao 15i. Néu noi
dung nay hop 1&, théng bao 15i hién co trong ErrorProvider s& bi x6a. Cudi cung, phuong
thirc thu 1y sy kién click cho nat OK s& duyét qua tat ca cac diéu kiém trén form va xac nhan
rang khong diéu kiém nao c6 18i trude khi cho phép tng dung tiép tuc.

/™ ErrorProvider¥alidation 100 x|
Email: Innbphuongsl@.com %

[This is not & valid email address. |

oK |

Hinh 6.11 Form dwoc xac nhan tinh hop 1€ v&i ErrorProvider

using System;

using System.Windows.Forms;

using System.Text.RegularExpressions;

public class ErrorProviderValidation : System.Windows.Forms.Form {

// (B6 qua phdn mi designer.)

private void txtEmail TextChanged (object sender,

System.EventArgs e) {
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Regex regex;

regex = new Regex (@"\S+Q@\S+\.\S+");

Control ctrl = (Control)sender;
if (regex.IsMatch(ctrl.Text)) {
errProvider.SetError (ctrl, "");
}
else {
errProvider.SetError (ctrl,

"This is not a valid e-mail address.");

private void cmdOK Click(object sender, System.EventArgs e) {

string errorText = "";

bool invalidInput = false;

foreach (Control ctrl in this.Controls) {

if (errProvider.GetError (ctrl) !="")
{
errorText += " * " + errProvider.GetError (ctrl) + "\n";

invalidInput = true;

if (invalidInput) {

MessageBox.Show (
"The form contains the following unresolved errors:\n\n" +
errorText, "Invalid Input", MessageBoxButtons.OK,
MessageBoxIcon.Warning) ;
}
else {

this.Close();
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18. Thd'c h€n thao tdc kéo-va-tha

? Ban can sir dung tinh ning kéo-va-tha dé trao doi thong tin giira hai diéu kiém
(ciing c6 thé trong céc cira sd hodc céc ing dung khac nhau)

'X Khéi dong thao tic kéo-va-tha bing phwong thirc Dobragbrop ciia 16p Control, va
dap &ng cho sy Kién DragEnter va DragDrop.

Thao tac kéo-va-tha cho phép ngudi dung chuyén théng tin tir noi nay dén noi khac bang cach

nhép vao mot item va ré nd dén mot vi tri khac. Thao tac kéo-va-tha gém ba budc co ban sau

day:

1. Nguoi dung nhip vao diéu kiém, gitr chudt, va bat dau ré. Néu diéu kiém hd tro tinh
ning kéo-va-tha, n6 sé thiét 1ap riéng mot vai thong tin.

2. Nguoi dung ré chudt 1én mot diéu kiém khac. Néu didu kiém nay chdp nhan kiéu noi
dung duoc ré dén, con tré chudt s& doi thanh hinh miii tén véi trang gidy |:| Néu
khéng, con tré chudt s& d6i thanh hinh tron vi mot vach thiang bén trong I:I

3. Khi ngudi ding tha chudt, dir lidu duoc giri dén diéu kiém, va diéu kiém nay c6 thé xir
Iy n6 mot cach thich hop.

Pé hd trg tinh nang kéo-va-tha, ban phai thy ly cac sy kién DragEnter, DragDrop, va
MouseDown. Vi du nay str dung hai TextBox, ddy la doan ma gin cac phwong thirc thy 1y su kién
ma chung ta s€ sir dung:

this.TextBox2.MouseDown += new MouseEventHandler (this.TextBox MouseDown) ;
this.TextBox2.DragDrop += new DragEventHandler (this.TextBox DragDrop);

this.TextBox2.DragEnter += new DragEventHandler (this.TextBox DragEnter);

this.TextBoxl.MouseDown += new MouseEventHandler (this.TextBox MouseDown) ;
this.TextBoxl.DragDrop += new DragEventHandler (this.TextBox DragDrop);
this.TextBoxl.DragEnter += new DragEventHandler (this.TextBox DragEnter);

bé bat dau mot thao tac kéo-va-tha, ban hiy goi phuong thirc Dobragbrop cua diéu kiém
ngudn. Lic ndy, ban can cung cap dir liéu va chi dinh kiéu hoat dong s& duogc hd tro (chép, di
chuyén...). Vi du dudi day s& khoi tao mot thao tac kéo-va-tha khi ngudi dung nhap vao mot
TextBox:

private void TextBox MouseDown (object sender,

System.Windows.Forms.MouseEventArgs e) {

TextBox txt = (TextBox)sender;
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txt.SelectAll();

txt.DoDragDrop (txt.Text, DragDropEffects.Copy);
}
Pé c6 thé nhan dit liéu duoc ré dén, diéu kiém phai c6 thudc tinh Allowbrop 1 true. Diéu
kiém nay s€ nhén su kién DragEnter khi chudt ré dir liéu 1én nd. Luc nay, ban cé thé kieém tra
dir liéu dang duogc ré dén, quyct dinh xem dicéu kiém cé thé chap nhan viéc tha hay khong, va
thiét 1ap thudc tinh DragEventArgs.Effect twong ng, nhu dugc trinh bay trong doan ma dudi
day:
private void TextBox DragEnter (object sender,

System.Windows.Forms.DragEventArgs e) {

if (e.Data.GetDataPresent (DataFormats.Text)) {
e.Effect = DragDropEffects.Copy;
}

else {

e.Effect = DragDropEffects.None;

}

Budc cudi cung la dap tng cho su kién DragDrop, su kién nay xay ra khi nguoi dung tha
chuot:

private void TextBox DragDrop (object sender,

System.Windows.Forms.DragEventArgs e) {

TextBox txt = (TextBox)sender;

txt.Text = (string)e.Data.GetData (DataFormats.Text);
}
Str dung cac doan ma trén, ban c6 thé tao mdt ing dung thtr nghiém tinh nang kéo-va-tha don
gian (xem hinh 6.12), cho phép text dugc ré tir TextBox nay dén TextBox khéc. Ban cling c6
thé ré text tir mot ing dung khac va tha n6é vao mdt trong hai TextBox nay.

Il

Hinh 6.12 M6t (rng dung thtr nghiém tinh nang kéo-va-tha
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19. SU dung trQ gillp cAm-ngli-cAnkh

? Ban mudn hién thi mdt chii dé cu thé trong file tro gitup dwa trén diéu kiém hién
dang dugc chon.

x Sir dung thanh phin System.Windows.Forms.HelpProvider, va thiét 1ap cac thudc
tinh mé rong (extender property) HelpKeyword va HelpNavigator cho mdi diéu
kiém.

.NET hd tr¢ tinh ning trg gilip cam-ngii-canh (context-sensitive help) théng qua 1op
HelpProvider. Lop nay la mot diéu kiém méo rong dac biét. Khi ban thém né vao khay thanh
phan (component tray), n6 s& thém mét s thudc tinh vao tit ca cac diéu kiém trén form. Vi
du, hinh 6.13 trinh bay mot form gdém hai diéu kiém va mot HelpProvider. ListBox (hién dang
duogc chon) c6 thém céac thudc tinh HelpKeyword, HelpNavigator, vd HelpString (do
HelpProvider Cép).

Dé sir dung tro gitp cam-ngii-canh v6i HelpProvider, ban can thyc hién ba budc sau day:

1. Thiét lap thudc tinh HelpProvider.HelpNamespace la tén cua file trg giip (ch.’fmg han,
myhelp.chm).

2. Dbi véi mbi diu kiém yéu cau trg gitp cam-ngit-canh, hay thiét 1ap thudc tinh mé rong
HelpNavigator la HelpNavigator.Topic.

3. Dbi voi mdi diéu kiém yéu ciu trg gitp cam-ngii-canh, hay thiét 1ap thudc tinh mo rong
HelpKeyword la tén ctia chu dé lién két voi diéu kiém nay (tén chu dé phai cé trong file
tro gitip va c6 thé duoc cAu hinh trong cac cong cu tao file tro gitp).

IIistBoxl System, Windows,Forms, ListBox

=[5lE] 7| ®

DrawMode Marmal -
Enabled True

Font Microsoft Sans Serif, 8..
ForeColar Ml vindowText
HelpMavigator on helpProviderl  AssociateIndex J
Helpstring on helpProvider1
HorizonkalExtent ]
HorizonkalScrollbar False
ImeMode MoControl
IntegralHeight True -

HelpKeyword on helpProvider1
Determines the Help keyword associated with this control,

[ Properties 9 Crynamic Help |

ﬂ helpProvider1

Hinh 6.13 Cac thudc tinh mé rong do HelpProvider cép cho ListBox

Néu nguoi diung nhan phim F/ trong khi mot diéu kiém nao d6 dang nhan focus, file tro giup
s€ dugc mdé mdt cach ty dong va chu dé lién két véi didu kiém nay s€ duogc hién thi trong ctra
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s6 trg giup. Néu ngudi ding nhén phim F/ trong khi dang & trén mot didu kiém khong c6 chu
dé tro gitip (vi du, GroupBox hodc Panel), cac thiét 1ap tro gitip cho diéu kiém nim bén trong
s& duoc sir dung. Néu khong c6 diéu kiém nao nam bén trong hodc diéu kiém nam bén trong
khéng co thiét 1ap trg giup nao, cac thiét 1ap tro gitip cho form s& duoc sir dung. Néu cac thiét
lap tro gitp cho form ciing khong c6, HelpProvider s& md bét ky file trg giup nao dwgc dinh
nghia & mirc du 4n. Ban ciing c6 thé sir dung cac phuong thiic clia HelpProvider dé thiét 1ap
hoic stra ddi 4nh xa tro gitup cam-ngii-canh lac thyce thi.

20. Ap dung phong cich Windows X

? Ban mudn cac diéu kiém mang dang déip hién dai cia Windows XP trén hé théng
Windows XP.
& Thiét 1ap thudc tinh Flatstyle 1a Flatstyle.System cho tit ca cic didu kiém c6 hd

trg thudc tinh nay. Trong .NET Framework phién ban 1.0, ban phai tao mét file
manifest. Con trong .NET Framework phién ban 1.1, ban chi cin goi phuwong
thirc Application.EnableVisualStyles.

Phong cach Windows XP ty dong dugc ap dung cho viung non-client cua form (nhu duong
vién, cac nit minimize va maximize...). Tuy nhién, chung s€ khong dugc ap dung cho cac
diéu kiém nhu Button va GroupBox trir khi ban thuyc hién thém mot vai budc nira.

Trudce hét, ban phai cu hinh tat ca cac diéu kiém dang nut trén form (nhu Button, CheckBox,
VA RadioButton). Cac diéu kiém nay cung cip thudc tinh Flatstyle, ma thudc tinh ndy phai
duoc thiét 1ap 12 system.

Bude ké tiép tuy thudc vao phién ban .NET ban dang st dung. Néu dang s dung .NET
Framework phién ban /.1, ban chi can goi phuong thirc Application.EnableVisualStyles
trude khi cho hién thi form. Vi du, ban c6 thé khoi tao (mg dung v&i phuong thirc Main nhu
sau:

public static void Main() {

// Kich hoat visual styles.

Application.EnableVisualStyles();

// Hién thi main form.
Application.Run(new StartForm)
}

Néu dang sir dung .NET Framework phién ban 1.0, ban khong c6 sy trg gitip ctia phuong thirc
Application.EnableVisualStyles. Tuy nhién, ban van co6 thé sir dung phong cach niy bang
cach tao mot file manifest cho ing dung cua ban. File manifest nay (chi 1a mét file van ban
thong thuong véi noéi dung XML) s& bao véi Windows XP rang (mg dung ciia ban yéu cau
phién ban méi cua file comcti32.dll (file nay c6 trén tit ca cic may tinh Windows XP).
Windows XP s€ doc va ap dung cac thiét lap tur file manifest mot cach tu dong, néu file
manifest dugc dat trong thu muc tng dung va c6 tén trung vdi tén file thuc thi ing dung cung
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phan mé rong 1a .manifest (vi du, TheApp.exe s& co file manifest 1a TheApp.exe.manifest—
mic di né trong gidng cé hai phan mo rong).
Dudi day 1a mot file manifest. Ban c6 thé chép file nay cho cac ing dung ciia ban—chi can
ddi tén n6 cho phu hop. Ban ciing can d6i gia tri name (in dam) thanh tén Gng dung, mic du
diéu nay khong that sy can thiét.
<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<assembly xmlns="urn:schemas-microsoft-com:asm.v1l" manifestVersion="1.0">
<assemblyIdentity

version="1.0.0.0"

processorArchitecture="X86"

name="TheApp"

type="win32" />

<dependency>

<dependentAssembly>

<assemblyIdentity
type="win32"
name="Microsoft.Windows.Common-Controls"
version="6.0.0.0"
processorArchitecture="X86"
publicKeyToken="6595b64144ccfldf"

language="*" />

</dependentAssembly>

</dependency>

</assembly>

Phong céach Wifzdows XP s& khong xuat hién trong moi truong thiét ké cua Visual Studio
.NE T. Do d¢, dé tht nghiérp k}? thuat nay, ban can phai Ché;ly ung dung. Tuy nhién, ban van c6
thé lam cho moi truong thiét ké cia Visual Studio .NET hién thi theo phong cach Windows XP

bang cach thém file devenv.exe.manifest vao thu muc \Program Files\Microsoft Visual Studio
.NET 2003\Common7\IDE.
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Hinh 6.14 Phong cach Windows XP va phong cach kinh dién
= Néu ban ap dung file manifest cho mét ing dung dang chay trén phién ban

Windows truéc Windows XP, n6 sé& bi bo qua, va phong cich kinh dién sé dwgrc sir
dung. Vi ly do nay, ban nén thir nghiém @ng dung ciia ban ca khi cé va khong c6

file manifest.

21.

Thay &i & dUc dla form

? Ban muédn thay déi d9 duc ciia form dé né trong sudt hon khi xuét hién
‘X Thiét 1ap thudc tinh opacity ciia form véi mot gia tri nim giira 0% va 100%.

Thudc tinh opacity ciia mot form kiém soat muc do duc hay trong cuia mét ctra 6. O muc
100%, form xuat hién véi trang thai mic dinh, nghia 1a khong c6 cac ving trong sudt trén
form. O muc 0%, form hoan toan trong sudt, cling c6 nghia ban khong thé twong tac véi form

dugc nira.

Khi thay dé6i d6 duc cuia mét form béng ma 1&€nh, ban phai st dung mot sb thuc nam gitra 0.0

va 1.0:

private void Forml MouseEnter (object sender, System.EventArgs e)

{

this.Opacity

private void Forml MouselLeave (object sender, System.EventArgs e)

{

this.Opacity
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Néu chi mudn trong subt nhitng ving nao d6 trén form, ban hdy st dung thudc tinh
TransparencyKey. Ban dinh nghia thudc tinh nay 13 mot mau nao d6. Néu bat ky phan nao cia
form trung v6i mau do, nd s€ tré nén trong sudt. Hinh 6.15 trinh bay moét form véi d6 duc
80%. Chung ta dat mot didu kiém panel 1én form va thiét 14p mau nén cia Panel 1a mau ma ta
da dinh nghia trong thudc tinh Transparencykey cuia form. Nhu thé, form sé& trong sudt trén
vung thudc panel.

¥ ™My Computer - o] x|
Flle Edit Yiew Faverites Tdols  Help | .f!

,__/' Back: = J i
Address | -} My Comp LI Go
Fe

Transparent Form

1 Files Stored on This Compu -
System Tasks 3
VioRisveten } i | _ : Shared Documents
o Add or remov: -
programs

[} Change a sethi I

:',J nnbphuana's Docurer -

| i
Other Places n

W) My Mebwork P o
.D [y Document -
| Shared Docuni:

[} Control Panel J

== ﬂ DATA (D)
Details S
= =l

Hinh 6.15 M6t form v&i do duc 80%
va mgt Panel c6 mau nén giong v&i thudc tinh TransparencyKey cta form

Ban c6 thé bat gip mot sb tmg dung dung hinh bitmap lam giao dién ngudi dung, nhat 1a cac
kiéu media player. Ban c6 thé tao kiéu giao dién thé nay bang cach tao mot hinh bitmap véi
nhitng ving nao d6 ¢6 mau 1a mau ma ban mudn trong sudt. Ké tiép, thiét 1ap thudc tinh
BackgroundImage cuia form la file bitmap ma ban da tao. Cuoi cung, thiet 1ap thudc tinh
TransparencyKey ciia form 12 mau ma ban mudn trong sudt trong hinh bitmap.

Bitmap Img = ((Bitmap) (Bitmap.FromFile ("C:\\Example.bmp")));

// Mau tai Pixel(10,10) dugc st dung lam mau trong sudt.

Img.MakeTransparent (Img.GetPixel (10, 10));

this.BackgroundImage = Img;

this.TransparencyKey = Img.GetPixel (10, 10);

Ban ciing ¢6 thé g& bo thanh tiéu dé ctia form bang cach thiét 1dp FormBorderstyle la None
(xem muc 6.14). Bé form c6 thé di chuyén duoc trong truong hop ndy, ban hiy 4p dung muc
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6.15. Trén day la mdt cach dé tao form c6 hinh dang bat thuong, mét cach khac s€ dugc trinh
bay trong muc 8.3.
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icrosoft ASP.NET 1a mot nén dung dé phat trién cac ung dung Web, va n6 1a mot

phan cua Microsoft NET Framework. ASP.NET cho phép ban viét dich vu Web

XML (s& dugc thao ludn trong chuong 12) va phat trién website (dugc thao luan
trong chuong nay). Cac trang ASP.NET sir dung mé hinh diéu kiém dua-trén-su-kién, khién
cho viéc viét ma cho chiing ciing tuong ty nhu viét ma cho cac ung dung dua-trén-Windows
thong thuong. Tuy nhién, sy twong tuw nay c6 thé 1a gia tao. Nhu hdu hét cac nha phat trién
ASP.NET chimg thuc, cac tmg dung Web c6 cach dién dat riéng cua chung. Vi du, ban s& can
thuc hién thém cac budc dé duy tri trang thai, chuyén thong tin gitra cac trang, thu Iy nhiing su
kién phia client, thyc hién xac thuc, va bao dam hiéu ning t6i wu khi st dung co s& dir lidu.
Chuong nay s& xem xét tit ca cac van dé nay.

= Chuwong nay sé khong giéi thiéu vé 4SP.NET. Thay vao d6, chuwong nay sé& giiip
nhitng nha phat trién ASP.NET trung cip giai quyét nhitng van dé thwong gip.
Pé tim hiéu cin ban vé ASP.NET, hay vao trang [http://www.asp.net] hoac
tham khio & cac tai liéu khac chuyén vé ASP.NET.

Céac muc trong chuong nay trinh bay cac van dé sau day:
Chuyén huéng cac yéu cau cua ngudi dung (muc 7.1).
Duy tri trang thai gitra cac yéu cau trang (muc 7.2 va 7.3).

St dung JavaScript dé cai tién giao dién vdi cac tinh nang phia client (muc 7.4, 7.5, va
7.6).

Cho phép nguodi dung upload file (muc 7.7).

Xac thyc client theo hai cach: Xac thuc tich hop véi Windows (muc 7.8) va xac thyc
dua-trén-form (muc 7.9).

Xéc nhan tinh hop 1& cua ddu vao ma khong st dung diéu kiém validator ciia ASP.NET
(muc 7.10).

Tao dong diéu kiém web (muc 7.11), hinh anh (muyc 7.12), va diéu kiém nguoi dung
(muc 7.13).

Cai thién hiéu nang véi output-caching (muc 7.14) va data-caching (muc 7.15).

Giai quyét thong bao 161 “Unable to start debugging on the Web server” (muc 7.16).

Thay d6i ngir canh tai khoan Windows ma mot tng dung ASP.NET chay trong d6 (muc
7.17).
Chuong nay str dung céc 16p web co ban thudc khong gian tén system.web va cac 16p dicu
kiém web thudc khong gian tén System.Web.UI.WebControls. Khi st dung cac 16p trong cic
khong gian tén nay, tén 16p day du s& khong dugc chi dinh.

1. Chuy8n iiGng ngudi diing sang trang Rhdc

? Ban cin chuyén sy thye thi tir mgt trang ASP.NET sang mjt trang khac, hoic
ban muén chuyén nguoi dung dén mjt site hoan toan khac.
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& Sir dung phuwong thirc HttpResponse.Redirect dé chuyén ngudi dung dén mot
URL méi, hoac sit dung phwong thirc HttpServerUtility.Transfer (nhanh hon)
dé chuyén nguoi dung dén mot Web Form ASP.NET khac trén cung server.

Cach d& nhat dé chuyén ngudi dung tir mot trang nay dén mot trang khac 1a sir dung phuong
thirc HttpResponse.Redirect va Cép mét URL méi. Ban c6 thé truy xudt dbi tugng
HttpResponse hién tai thong qua déi tuong HttpContext hodc st dung thudc tinh Reponse cia
ddi twong page hodc control. Phuong thirc thu 1y sy kién dudi day (dap ting cho mot ct nhép
chudt vao Button) s& chuyén ngudi dung dén mét trang ASP.NET méi:

private void cmdRedirect Click(object sender, System.EventArgs e) {

Response.Redirect ("newpage.aspx") ;
}
Phuong thirc Redirect c6 thé 1am viéc voi URL twong ddi (chi dén nhing tai nguyén trong
cung thu muc 40), va voi URL diy du. URL c6 thé chi dén trang ASP.NET khac, kiéu tai liéu
khac (nhu trang HTML hoac hinh anh), va web-server khac.
Phuong thirc Redirect giri chi thi chuyén hudng dén trinh duyét. K& do, trinh duyét s& yéu cau
trang moi. Két qua 13 trinh duyét phai thuc hién hai chuyén dén web-server, va web-server
phai xtr Iy thém mot yéu cau nira. Mot tiy chon hiéu qua hon 1a st dung phuong thirc
HttpServerUtility.Transfer, phuong thirc nay sé& chuyén sy thuc thi dén mot trang ASP.NET
khac trén cung web-server. Vi du:

private void cmdRedirect Click(object sender, System.EventArgs e) ({

Server.Transfer ("newpage.aspx") ;
}
Phuong thirc Transfer khong can thém mét chuyén dén client, nhung né sé khong lam viéc
néu ban can chuyén sy thyuc thi dén mot server khac hodc mot kiéu tai nguyén khac véi Web
Form (bao gom trang ASP c6 dién).

\ 7. 7 A A »
2. Duy tri trang thdi gila cdc yéu cu dla trang
? Ban cén lwu trir vai thong tin dic thi cia nguoi dung giira cac 1in postback ciia
trang.
X Sir dung view state (trang thai nhin), query string argument (dbi sé chudi truy
véan), session state (trang thai phién 1am viéc), hodc cookie, tity thudc vao nhu ciu
caa ban.

ASP.NET 1a mot md hinh lap trinh phi trang thai (stateless programming model). Mbi khi mot
postback dugc phat sinh, ma s€ nap vao bo nhd, thuc thi, va dugc giai phong khéi bo nho.
Néu mudn giir lai vét cua thong tin sau khi ma da hoan tit viéc xur 1y, ban phai st dung céc
kiéu quan Iy trang thai (state management).
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ASP.NET cung cép nhiéu cach dé luu trir thong tin, hay trang thai, giita cac yéu cau (request).
Kiéu trang thai ma ban st dung cho biét: thong tin sé séng bao 1au, s€ duoc luu trit & dau, va
s& dugc bao mat nhu thé nao. Bang 7.1 liét ké nhitng tuy chon trang thai khac nhau dugc cép
boi ASP.NET. Bang nay khong chira ddi twong cache, d6i tuong nay cung cip kho luu trit tam
thoi va s€ dugc mo ta trong myc 7.5.

Ci phap cho cac phuong phap lwu trir dit liéu 1a nhu nhau. Dit liéu duge luu trir trong mot dbi
tuong tap hop va duoc danh chi muc bang mot tén chudi.

Bang 7.1 Céc kidu quan ly trang thai

Kiéu D@ liéu o _ N N
trang thi dwoc phép Vi tri lwu triv Thei gian song Bao mat
Mac dinh 1a khong
Tét ca cac an toan. Tuy nhién,
kiéu dir litu Mot truong an Bi mét khi nguoi ban c6 thé sir dung
View state kha-tuan- trong trang web dung chuyén sang cac chi thi trang dé
tu-hoa hién hanh. mot trang khac. thuc hién mat hoa
NET. va bam dé ngan dir
liéu bi pha.
Bi mét khi ngudi
dung nhép mét URL
Y a x. , m&i hodc dong trinh Ngudi diung c6 thé
Query Dir liéu Chuoi URL cua PO £ T sl € e 5
trin chudi trinh duyét duye;t.ﬂ Tuy nhién, n6  nhin thay lel‘(.)'C va
g ’ o c6 thé dugc luu trid chinh stra dé dang.
trong mot
bookmark.
L, Hét hiéu luc sau mot
L., B0 nhé server , .
Tat ca cac T ; khoang thoi gian
2 e qia (c6 thé dugc cau . - oy qmtia
. kiéu dir liéu . N duogc dinh nghia An toan vi dir liéu
Session . hinh cho mét , . . N N
kha-tuan- A s - trude (thuong 1a 20 khong bao gio dugc
state , ti€n trinh hoac ; , 2 .
tu-hoa v g 1en phut, nhung khoang  chuyén cho client.
co s& dir liéu .. T, .2
NET. . .. thoi gian nay c6 the
bén ngoai). 2.
thay doi dugc).
May tinh client T
Y . i Puoc thiet 1ap boi
(trong bd nho A s L n .
g . lap trinh vién. Co N . .
 en hoac mot file 2 , Khoéng an toan, va
. Dir liéu R . thé dugc sur dung L o a . .
Cookie X text, tuy thudc Y R co thé bi nguoi
chuoi. trong nhiéu trang va

vao céc thiét lap
cho thoi gian
song cua no).

¢6 thé van con gitra
cac lan viéng tham.

dung chinh stra.
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Applicati 3
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Thoi gian sdng clia
ung dung (cho dén
khi server dugc khéi
dong lai). Khong
giéng véi cac
phuong phap khac,
dir liéu Uing dung la
toan cuc dbi véi tat
ca cac ngudi dung.

An toan vi dir liéu
khong bao gio dugc
chuyén cho client.

Hinh 7.1 trinh bay mét trang web thir nghiém cac kiéu quan 1y trang thai khac nhau. Khi
nguoi diung nhip vao nit Store Data, mot ddi tugng System.DateTime s& duge tao ra va duoc
Iuu trit trong view state, session state, va mot cookie tiy bién. Khi nguoi ding nhip vao nut
Get Data, thong tin nay s& duogc ldy ra va hién thi. Cudi cung, nat Clear Data s& x6a théng tin

ndy trong tit ca cac trang thai.

L=
File Edit \iew Faworites Tools Help | :,'
B LY ") u . ) »
e Back - \J - \ﬂ |EL| ‘ul ‘ 7 Search “:_,/\{‘ Favarites @ Media .{:‘3 ‘
Address |g‘| http: fflocalhast/CSharp/Chuong07/07-02 TestState . aspx j G | Links
Store Data | View state data: 2/15/2004 7: 44 40 AM
Session state data: 8/15/2004 7:44:40 AM
Cookie data: 8/15/2004 7:44:40 AM
Get Data |
Clear Data |
[~
|@'| Done ’_l_l_ |‘-J Lacal intranet v

Hinh 7.1 Thir nghiém cac kiéu quan Iy trang thai

Dudi day 1a phan ma cho trang:
using System;

using System.Web;

using System.Web.UI.WebControls;

using System.Web.SessionState;

public class TestState

System.Web.UI.Page {

protected System.Web.UI.WebControls.Button cmdClear;

protected System.Web.UI.WebControls.Button cmdStore;



240
Chuwong 7: ASP.NET va Web Form

protected System.Web.UI.WebControls.Button cmdGetData;

protected System.Web.UI.WebControls.Label lblData;

// (B6 qua phdn mi designer.)

private void cmdStore Click(object sender, System.EventArgs e) {

// Tao dbi tuong thi nghiém.

DateTime now = DateTime.Now;

// Luu trit dbi tuong trong view state.

ViewState["TestData"] = now;

// Luu trit dbi tuong trong session state.

Session["TestData"] = now;

// Luu trit dbi tuong trong mét cookie tuy bién.
// Kiém tra xem cookie di tdén tai hay chua (cé tén 1la 07-02).

if (Request.Cookies["07-02"] == null) {

// Tao cookie.

HttpCookie cookie = new HttpCookie ("07-02");

// Cookie chi cé thé& luu trit dit liéu chudi.
// N6 cé thé luu trtt nhiéu gia tri,
// mdi giad tri tng véi moét khéa khac nhau.

cookie["TestData"] = now.ToString();

// (Ban c6 thé& chinh sta cic thudc tinh

// cua cookie d& thay déi ngay hét hiéu luc.)

// G&n cookie vao dap tng.
// N6 sé& dugc cung cdp voi tdt ca cac yéu ciu dén
// site nay cho dén khi hét hiéu luc.

Response.Cookies.Add (cookie) ;
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private void cmdGetData Click(object sender, System.EventArgs e) {

lblData.Text = "";

// Kiém tra théng tin trong view state.

if (ViewState["TestData"] != null) {

DateTime data = (DateTime)ViewState["TestData"];
lblData.Text += "<b>View state data:</b> " +

data.ToString () + "<br>";

}else {

1blData.Text += "No view state data found.<br>";

// Kiém tra théng tin trong session state.

if (Session["TestData"] != null) {

DateTime data = (DateTime)Session["TestData"];
1blData.Text += "<b>Session state data:</b> " +

data.ToString () + "<br>";

telse {

1blData.Text += "No session data found.<br>";

// Kiém tra théng tin trong cookie tuy bién.
HttpCookie cookie = Request.Cookies["07-02"1];

if (cookie != null) {

string cookieData = (string)cookie["TestData"];

lblData.Text += "<b>Cookie data:</b> " +
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cookieData + "<br>";
}else {

1blData.Text += "No cookie data found.<br>";

private void cmdClear Click(object sender, System.EventArgs e) {

ViewState["TestData"] = null;
Session["TestData"] = null;
// (Ban ciing cé thé st dung Session.Abandon d& xbéa tét ca

// thdéng tin trong session state.)

// P& xbéa cookie, ban phai thay né thanh

// mdt cookie da vugt qua ngay hét hiéu luc.
HttpCookie cookie = new HttpCookie ("07-02");
cookie.Expires = DateTime.Now.AddDays (-1);

Response.Cookies.Add (cookie) ;

}

Mot kiéu trang thai ma trang nay khong thé hién 1a query string (chudi truy van). Query string
doi hoi mot chuyén hudng trang, 1y tuong cho viéc chuyén thong tin tir trang nay dén trang
khéc. Dé thiét 1ap thong tin, ban phai chuyén hudng ngudi ding dén mot trang méi va thém
cac ddi sb query string vao cubi URL. Ban c6 thé st dung phuong thirc
HttpServerUtility.UrlEncode VA UrlDecode dé bao dam dir liéu chudi 1a URL hop 1¢€.
DateTime now = DateTime.Now;

string data = Server.UrlEncode (now.ToString());

Response.Redirect ("newPage.aspx?TestData=" + data);
Dé 1ay thong tin nay, ban c6 thé sir dung tap hop HttpResponse.QueryString:
// Kiém tra théng tin trong query string.

if (Request.QueryString["TestData"] != null) {

string data = Request.QueryString["TestData"];

data = Server.UrlDecode (data);
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1blData.Text += "<b>Found query string data:</b> " + data + "<br>";

—

3. TAo cdc b€ n thanhk vién c6 trang thdi cho trang
?

Ban cin tao cic bién thanh vién trong 16p trang va bio dam cac gia tri cia
ching dwge giir 1ai khi trang dwgc post-back.

2

Phan ng véi s Kién Page. PreRender, va ghi tit ca cac bién thanh vién vao view
state. Phan wng voi s kién Page.Load, va ly tit ca cac gia tri ciia cac bién thanh
vién tir view state. Phan mi con lai ciia ban gio diy c6 thé twong tac véi cac bién
nay ma khéng phai lo ling cac vin dé vé trang thai.

ASP.NET cung cip nhiéu co ché trang thai, nhu dd duoc mé ta trong muc 7.2. Tuy nhién, ban
khong thé sir dung ching mot cach tu dong—tat ca déu doi hoi mot doan ma dé dat thong tin
vao va lay thong tin ra. Ban c6 thé thuc hién cac cong viéc nay moét 1an. Khi d6, phan ma con
lai cta ban c6 thé tuong tac tryc ti€p voi bién thanh vién.

bé cach tiép can nay co thé 1am viéc duoc, ban can doc cac gia tri cua bién vao dau mdi
postback. Su kién Page.Load 1a mét chon lya 1y tudéng cho doan ma nay vi n6 luén phat sinh
trudc bat cir sy kién diéu khién nao khac. Ban c6 thé st dung phuong thirc thu 1y su kién
Page.Load d€ khoi dung tat ca cac bién. Ngoai ra, ban can luu trir tat ca cac bién trude khi
trang dwgc guri cho ngudi ding, sau khi tit ca viée xir Iy da hoan tat. Trong trudng hop nay,
ban c6 thé dap ung cho su kién Page.PreRender, vi sy kién nady phat sinh sau tat ca cac
phuong thuc thy 1y sy kién khac, chi trude khi trang duoc chuyén thanh HTML va guri cho
client.

Trang vi dy sau ddy trinh bay cach duy tri mot bién thanh vién cia trang cé tén la
memberValue:

using System;

using System.Web;

using System.Web.UI.WebControls;
public class StatefulMembers : System.Web.UI.Page {
// (B6 qua phdn mi& designer.)
private int memberValue = 0;
private void Page Load(object sender, System.EventArgs e) {
// Nap lai t&t ca cac bién thanh vién.

if (ViewState["memberValue"] != null) {

memberValue = (int)ViewState["memberValue"];
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private void StatefulMembers PreRender (object sender,

System.EventArgs e) {

// Luu tAt ca cac bién thanh vién.

ViewState["memberValue"] = memberValue;
// Hién thi gia tri.

1blCurrent.Text = memberValue.ToString();

// (Cac phuong thtc thu ly sy kién khac gio day

// cb thé lam viéc truc tiép véi memberValue.)

—

: Ddp Ung cdc X ken phia client v3i JavaScript

Ban cin thém ma JavaScript vao mét Web Form.

32> N

Pinh nghia ham JavaScript trong mt chudi, va sir dung phuwong thirc
Page.RegisterClientScriptBlock dé chén ham JavaScript vao trang dwoc tra vé.
Khi dé, ban c6 thé thém céc dic tinh diéu khién dé goi cac ham nay.

ASP.NET 1a mot mé hinh 1ap trinh da ning. Pang tiéc, mot khi trang da dwoc tra vé& dang
HTML, ban khong thé thuc thi bat ky ma .NET nao nira ma khong phai phat sinh postback dén
server. Han ché nay 1am giam tinh hiéu qua cua céc trang web c6 tinh twong tic (chiang han,
x4c nhan tinh hop 18 cua du vao).

Di nhién, khong c6 1y do gi khién ban khong thé tron chirc nang JavaScript phia client vao ma
NET. Mic du .NET khong chira bit ky giao dién ddi twong nao dé tao JavaScript, nhung ban
¢6 thé chén no vao trang biang tay. Co mot cach dé thyc hién viéc nay 1a thiét 1ap dac tinh didu
khién. Vi du, TextBox dudi day s& hién thi mot MessageBox khi nd mét focus:
TextBoxl.Attributes.Add ("onBlur",

"alert ('The TextBox has lost focus!');");
Thé TextBox s& dugc tra vé dang HTML nhu sau:

<input name="TextBoxl" type="text" id="TextBoxl"

onBlur="alert ('The text box has lost focus!");" ... />
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Trong trudng hop nay, ban sir dung ham JavaScript alert (ndi tai) va su kién JavaScript
onBlur (phat sinh khi mot diéu kiém mét focus). Hau hét cac phén tr HTML déu hd tro cac su
kién sau day:

*  onFocusl] xay ra khi mot diéu kiém nhan focus.

+  onBlur(]l xay ra khi mot diéu kiém mat focus.

+  onclickl xdy ra khi ngudi ding nhap vao mot diéu kiém.

+  onChangel xay ra khi nguoi dung thay doi gia tri cta diéu kiém nao do.

+  onMouseoverll xay ra khi nguoi dung di chuyén con tré chudt trén mot diéu kiém.

Mot cach khac dé chén ma JavaScript 1a dinh nghia mot ham JavaScript trong mot bién chudi
1oi 1énh cho ASP.NET chén né vao trang web dugc tra vé&. Néu lam theo cach nay, bét ky diéu
kiém nao ciing c6 thé goi ham dé dap ung cho moét su kién JavaScript.

Vi du dudi day s& lam rd k¥ thuat nay bang mot trang web gom mot bang va mot birc hinh
(xem hinh 7.2). Khi nguoi dung di chuyén chudt 1én cac 6 trong bang thi hai ham JavaScript
tly bién s& duoc str dung: mot tao highlight cho 6 hién tai va mot g& bo highlight khoi 6 trudc
d6. Ngoai ra, ham tao highlight con thay ddi URL cia birc hinh tiy thudc vao cot nao dang
duge chon. Néu nguoi dung dua chudt 1én cdt th nhét, hinh mat cudi s& duge hién thi. Néu
ngudi dung dua chudt 1én cot thir hai hodc thir ba, hinh quyén sach voi ddu chidm héi nhip
nhay s€ duogc hién thi.

using System;

using System.Web;

using System.Web.UI.WebControls;
public class JavaScriptTest : System.Web.UI.Page {

protected System.Web.UI.WebControls.Table Tablel;

protected System.Web.UI.WebControls.Image Imagel;
// (B6 qua phdn m& designer.)
private void Page Load(object sender, System.EventArgs e) ({

// Pinh nghia cdc ham JavaScript.

string highlightScript =
"<script language=JavaScript> " +
"function HighlightCell (cell) {" +
"cell.bgColor = '#COCOCO';" +
"if (cell.cellIndex == 0) {" +
"document.Forml.Imagel.src="'happy animation.gif';}" +
"else {" +

"document.Forml.Imagel.src='question animation.gif';}" +
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u,.}u +

"</script>";

string unhighlightScript =

//
//
//
//
//
//
if

if

//

"<script language=JavaScript> " +
"function UnHighlightCell (cell) {" +
"cell.bgColor = '"#FFFFFEF';" +

mypnog

"</script>";

Chén ham JavaScript vao trang (né sé& xudt hién

ngay sau thé <form runat=server>).

Cht ¥ ridng mdi khdéi kich ban dugc két hop véi mét tén chudi.
Piéu nay cho phép nhiéu diéu kiém d&ng ky cung khéi kich ban,
trong khi van bao dam né sé& duogc tra vé chi moét lan

trong trang cubi cung.

('this.IsClientScriptBlockRegistered ("Highlight")) {

Page.RegisterClientScriptBlock ("Highlight", highlightScript);

('this.IsClientScriptBlockRegistered ("UnHighlight")) {
Page.RegisterClientScriptBlock ("UnHighlight",

unhighlightScript);

Thiét 1&p dic tinh cho mdi 6 trong bang.

foreach (TableRow row in Tablel.Rows) ({

foreach (TableCell cell in row.Cells) {

cell.Attributes.Add ("onMouseOver", "HighlightCell (this);");

cell.Attributes.Add ("onMouseOut", "UnHighlightCell (this);");
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4} JavaScriptTest - Microsoft Internet Explorer i ] ]
File Edit “iew Favorites Tools  Help | f,'
R Bk - g - ﬂ \ELI ;\J /..- ) Search \"1\'/ Favorites @Media 63 ?
Address I@j http: fflocalbostfCSharp) Chuongd7/07-04 ) Javascript Test . aspx j a Go | Links **
=
Cell 1 Cell 2 |Cell 3
Celld | [Cells |Cell 6
Cell 7 Cell 8 |Cell 9
(O}
N
Bank Ya
=
|&] pore ’_ ’_ ’_ [&J Local intranet 4
Hinh 7.2 Ham JavaScript tao highlight cho 6 hién tai
=™ Ban cin hiéu ré tinh bao mat cia JavaScript. TAt ca ma JavaScript dwge tra vé

true tiép trong trang HTML, va nguoi dung c6 thé xem xét né. Do d6, ban dirng
bao gio' dit bt ky giai thuit hodc théng tin bi mat niao vao ma JavaScript. Ngoai
ra, ban sir dung JavaScript d¢ kiém tra tinh hgp 1¢ chi 1a mdt tiéu xdo, khong
phai 12 mgt phwong cich dé ngiin cic hanh dong khong hop 18, béi ngudi diung
6 thé vé hiéu hoic pha héng JavaScript trong trinh duyét cia ho.

5. H&n thi ¥a O pop-up v0i JavaScript

? Ban cén hién thi mét cira s6 pop-up dé dap Gng cho mot hanh dong ciia ngudi
dung.
'X DPing ky mot ham JavaScript (hodc thém mét dic tinh diéu khién sy kién), va sir

dung ham JavaScript window.open.

Vi tit ca ma ASP.NET thuc thi trén server nén khoéng c6 céch nao dé hién thi mot ctra s6 méi
tr ma C#. Ban co thé thém siéu lién két vao mot trang sao cho nd tu dong mé trong mot cura
s6 mdi bang cach thiét 1ap didc tinh target ciia thé <a> 1a blank, nhung cach nay van khong
cung cap kha ning diéu khién kich thuéc hoic kiéu cia cira so.

Giai phap dé mé ctra sd pop-up 1a sit dung ma JavaScript. Ctra sd pop-up c6 thé 1a mot trang
HTML, mot trang ASP.NET, mot file hinh, hodc bat ky kiéu tai nguyén nao c6 thé duoc mo
trong trinh duyét cua client. Pé mé mot cira sd pop-up, ban can st dung ham window.open va
chi dinh ba thong s6. Thong s thir nhét 1a lién két dén trang mdi, thong sd thir hai 13 tén
frame cta cira s, va thong sb thir ba 1a mot chudi cac dic tinh (phan cach bing dau phdy) cdu
hinh kiéu va kich thudc caa cira s6 pop-up. Cac dic tinh nay bao gom:

*  Pic tinh height va width—duge thiét lap 1a cac gia tri tinh theo pixel.
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J Pic tinh toolbar, menubar, va scrollbars—cO thé duoc thiét lap 1a yes hay no, tuy
thudc vao ban mudn hién thi cac phﬁn tr nay hay khong.
+  Dic tinh resizable—c6 thé duoc thiét 1ap 14 yes hay no, tiy thudc vao ban mudn
duong vién ctra s6 13 ¢b dinh hay c6 thé thay ddi kich thuée duoc.
Vi du duéi day trinh bay cach mé mot trang ASP.NET th hai trong mét cira s6 pop-up khi
nguoi dung nhap vao mdt Button.

/7 PopUpTest - Microsoft Internet Explores i [m] 54
File  Edit  Wisw Favorites  Tools  Help | .','
‘_\_2) Bath .J i \ﬂ @ ;_\J ‘ /F\»' Search H;:'q‘ Favarites @Media ﬁ} =
Address @ http:fflocathostfCSharpfChuongd7i07-05 PopUpTest . aspx j Go | Lirks >
% PopUp - Microsoft TRk jm | ;I
Bapiin | Fle Edt Wiew Favor | §F
This 1z a popup windowl
=
|@ Dane l_ l_ l_ |\ﬂ Laocal intranst 4

Hinh 7.3 Hién thj ctra sb pop-up
Ban cin thém doan mi nay vao phuong thirc thu Iy sy kién page . Load.
string popupScript = "window.open ('PopUp.aspx', " +

"'CustomPopUp', " +

"'width=200, height=200, menubar=yes, resizable=no')";

cmdPopUp.Attributes.Add ("onClick", popupScript);
Va day 1a doan ma (trong phuong thire thy 1y sy kién Page.Load) ding dé hién thi cira sd pop-
up mdt cach ty dong khi trang duogc hién thi:
string popupScript = "<script language='javascript'>" +
"window.open ('PopUp.aspx', " +
"'CustomPopUp', " +
"'width=200, height=200, menubar=yes, resizable=no')" +

"</script>";
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Page.RegisterStartupScript ("PopupScript", popupScript);

6. Thi€t Bp focus cho B u k€m

? Ban cin chi dinh diéu kiém nio sé nhan focus khi trang dwoc tra vé va giri cho
nguwoi dung.

X Tao mot 1énh JavaScript dé thiét 1ap focus, va thém né vao trang bing phuong
thirc Page .RegisterStartupScript.

Diéu kiém web ASP.NET khong cung cap cach dé thiét lap focus cho diéu kiém, ma chi cung

cAp thudc tinh TabIndex dé thiét lap thu ty tab. Nhung thudc tinh nay chi a4p dung cho

Microsoft Internet Explorer va khong thé duoc st dung dé thiét 1ap focus cho diéu kiém do
ban chon. Dé vuot qua han ché nay, ban can sir dung dén ma JavaScript.

Phuong thic dudi ddy s& thuc hién cong viéc nay. N6 nhan vao mot tham chiéu dén bt ky ddi
tuong diéu kiém nao, thu ldy client1D két giao (ma JavaScript phai sir dung ID nay dé tim
dén diéu kiém), rdi tao dung va ding ky kich ban dé thiét 1ap focus.

private void SetFocus (Control ctrl) {

// Pinh nghia 1énh JavaScript.

// Di chuyén focus dén diéu kiém ban mudn.

string setFocus = "<script language='javascript'>" +
"document.getElementById('" + ctrl.ClientID +

"').focus();</script>";

// Thém md JavaScript vao trang.
this.RegisterStartupScript ("SetFocus", setFocus);
}
Néu thém phuong thirc ndy vao mot Web Form, ban co6 thé goi setFocus khi can. Vi du duéi
day s& thiét 1ap focus khi trang nap 1an dau tién:
private void Page Load(object sender,

System.EventArgs e) {

if (!this.IsPostBack) {
// Chuyén focus dén mét TextBox cu thé.

SetFocus (TextBoxl) ;
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. Cho phép nguQi diing upload file

Ban cén tao mdt trang cho phép nguoi dung upload mét file.

32> =y

Sit dung diéu kiém HtmlInputFile, thiét lip kiéu mi héa cia form la
multipart/form-data, va lwu file bing phwong thirc HtmlInputFile.PostedFile.
SaveAs.
Vi ASP.NET thyc thi trén server nén khong c6 cach nao dé truy xut cac tai nguyén trén may
client, bao gom file. Tuy nhién, ban c6 thé st dung di€u kiém sSystem.Web.UT.
HtmlControls.HtmlInputFile dé cho phép nguoi ding upload mét file. Dicu kiém nay tra vé
phan tir HTML <input type="file">, hién thi mot nat Browse va mot hop chua tén file.
Nguoi dung nhip vao nit Browse va chon mét file. Budc nay dién ra mot cach ty dong va
khoéng doi hoi bat ky doan ma tuy bién nao. Sau do, nguoi dung phai nhap vao mot nut khac
(ban phai tao nit nay) dé bat dau qua trinh upload.
Dé tao mot trang cho phép upload file, ban can thyc hién cac budc sau day:

+  Thiét 1ap kiéu ma hoa cua form 1a multipart/form-data. Dé thuc hién thay ddi nay, tim
thé <form> trong file .aspx va diéu chinh nhu sau:

<form id="Forml" enctype="multipart/form-data" runat="server">

+  Thém diéu kiém HtmlInputFile vao trang. Trong Microsoft Visual Studio .NET, ban s&
tim thay diéu kiém nay dudi thé HTML cta hop cong cu, v6i tén 1a File Field. Mot khi
da thém dicu kiém nay, ban nhap phai vao n6 va chon Run As Server Control dé tao thé

<input type="file" runat="server">.
+  Thém mot Button khac dé bit ddu qua trinh chuyén giao file dd dugc chi dinh (bang
phuong thirc HtmlInputFile.PostedFile.SaveAs).
Dudéi day 1a phan ma cho trang upload file:
using System;
using System.Web;
using System.Web.UI.WebControls;

using System.IO;
public class UploadPage : System.Web.UI.Page {

protected System.Web.UI.WebControls.Label 1lblInfo;
protected System.Web.UI.WebControls.Button cmdUpload;

protected System.Web.UI.HtmlControls.HtmlInputFile FileInput;

// (Bé qua phdn ma designer.)
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private void cmdUpload Click(object sender, System.EventArgs e) {

if (FileInput.PostedFile.FileName == "") {

// Khéng file nao dugc chi dinh.
1blInfo.Text = "No file specified.";

} else {

try {

if (FileInput.PostedFile.ContentLength > 1048576) {

// Cém céc file 1én hon 1 megabyte.

1blInfo.Text = "File is too large.";

telse {

// File duoc luu van git lai tén file gbc cua néb.
string fileName =

Path.GetFileName (FileInput.PostedFile.FileName) ;

// Tién trinh ASP.NET phai cé quyén d6i voi

// vi tri né thuc hién luu file, néu khéng

// ngoai 1& "access denied" sé& xay ra.

FileInput.PostedFile.SaveAs (fileName) ;

1blInfo.Text = "File " + fileName + " uploaded.";
}

}catch (Exception err) {

1blInfo.Text = err.Message;
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/3 upload - Microsoft Internet Explorer - 10l =l
File Edit Wiew Favorites Tools Help | 3,’
y B e " " e
- - ) ~)
G Back </ d \g 7 Search 1. Favorites @ Media
Address Ig‘] http:{flocalhostCSharp) Chuong0? /07-07 Upload. asp:: j | Links **

-

I Browse... |
Upload |

File is too large.

=
4« | »

|£j Done ’_ l_ ’_ |\-‘_J Lacal intranet v

Hinh 7.4 Trang th(r nghiém upload file
Ban c6 thé kiém tra cac thudc tinh cua file dugc chi dinh (bao gdm kich thudc cua nod) trude
khi luu dé ngan kiéu tan cong tir chéi dich vu (lra ing dung ASP.NET dé upload cac file 16n
lam day dia cung). Tuy nhién, doan ma nay khong ngin nguo’l dung submit file ngay tir dau,
diéu nay van c6 thé lam cham server va duoc st dung dé mo mot kiéu tin cong tir chdi dich
vu khic—ném 14y tit ca céac tiéu trinh tho ASP.NET dang ranh. D& ngin chin kiéu tin cong
nay, ban hdy st dung thé <httpruntime> trong file Web.config dé chi dinh kich thudc téi da
cua file (tinh theo kilobyte):
<?xml version="1.0" encoding="utf-8" ?>
<configuration>

<system.web>

<httpRuntime maxRequestLength="4096" />

<!-- B6 qua cac thiét lap khac. -->

</system.web>
</configuration>
Néu ban khong chi dinh kich thudce tdi da, gia tri mac dinh 4096 (4 megabyte) sé ap dung.
Néu nguoi ding cung cdp mot file qua 16n, mot ngoai 1& s& phat sinh ngay khi trang duogc
post-back.

=™ C6 mdt cach khac dé gii file tir client 1én web-server 1a sir dung dich vu Web
XML ASP.NET. Ban cin phit trién mot ing dung dwa-trén-Windows cho phép
nguoi dung chon mét file va roi giao tiép véi mét dich vu Web XML dé chuyén
giao thong tin.
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=D

SO dUng IIS authentication

Ban cin ngin nguoi dung truy xuit cic trang nao do6 trir khi ho da dwge xic
thwe dwa vao Windows user account (tai khoan ngwoi dung Windows) trén
server.

St dung 1S Windows authentication. Chgn phwong phap xac thwe ma ban thich,
va tir chéi truy xuit nic danh dén thuw muc do bang IIS Manager. Ban c6 thé lay
thong tin vé ngudi dung di dwge xac thue tir thudc tinh Page.User hoidc 16p
HttpContext.

IIS va ASP.NET sit dung md hinh bao mat dugc sap 16p (layered security model). Khi ngudi
dung yéu cau mot trang ASP.NET trén HTTP, céc budce dudi day s& dién ra:

1.

11S thyc hién viéc xéc thuc nguoi dung. Néu Anonymous access dugc kich hoat, /IS sé&
ty dong ding nhap nguoi dung véi tai khoan nic danh (JUSR_[ServerName]). Néu
khoéng, n6 s& yéu cau thong tin xac thuc dé dang nhap nguoi dung véi mot tai khoan
Windows khac.

Néu JIS xac thyc ngudi dung thanh cong, né s& chuyén yéu cau dén ASP.NET cung véi
thong tin vé nguoi dung da duoc xac thyc. Theo d6, ASP.NET c6 thé su dung cac dich
vu bao mat ciia nd dya vao cac thiét 1ap trong file Web.config (vi du, khong cho ngudi
dung hodc nhém cuy thé truy xuat dén cac trang hodc thu muc nao d6). Ngoai ra, mé cia
ban c6 thé han ché cac hanh dong bang cach kiém tra théng tin vé nguoi dung.

Néu mi ASP.NET truy xuét bat ky tai nguyén hé thdng nao (vi du, mé mat file hodc két
ndi dén mot co s¢ di liéu), hé diéu hanh Windows s& thuc hién nhiing kiém tra bao mat
cua no. Thong thuong, ma ng dung ASP.NET khong thuc su chay dudi tai khoan cua
nguoi dung da dugce xac thuyc. Nhu thé, nhirng kiém tra bao mat nay duoc thyc hién dya
trén tai khoan tién trinh ASPNET (dugc ciu hinh bang file machine.config).

bé su dung IS authentication, budc dau tién 1a vo hiéu Anonymous access cho thu muc ao.
Ban can khoi dong 7IS Manager (vao Start | Control Panel | Administrative Tools | Internet
Information Services). Ké tiép, nhip phai vao mot thu muc ao hodc mot thu muc con bén
trong thu muc 4o, va chon Properties. Chon thé Directory Security (xem hinh 7.5).
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CSharp Properties 2xl

“Wirtual Direclory' Documents  Directary Security I HTTP Headers' Custom Ermrsl

[ Anonpmous access and authentication control

Enable anonymous access and edit the
w authertication methods for this resource.

I address and domsin name restictions:

[Grant or denp access o this resource using
I addresses onintermet domain Hames.

Edit... |

[ Secure communications
Require secure communications and 5 Certiicat
enable client certificates when thiz 2everLenncate. . |
ESOUICE is accessed, . o
Wiew Certificate,.,.
Edt... |

QK Cancel | Aaply | Help |

Hinh 7.5 Directory Security

Ké tiép, nhép nat Edit. Ctra s6 nhu hinh 7.6 s& xuét hién. Trong nira dudi cia ctra sd, ban ¢co
thé kich hoat mot trong cac phuong phap xac thuc. Tuy nhién, khong phuong phap nao dugc
st dung trur khi ban x6a dau chon Anonymous access.

|

g <

Mo user name/password required to access this resource.

Account used for anonymous access:

User name: IIUSH_GDLDSDFT Browse

Password: I----------

¥ | &llave 115 to control password

- Authenticated access
For the following authentication methads, user name and password
are required when

- ahonymous access is disabled, or
- access iz restricted using NTFS access control lists
™ Djgest authentication for Windows domain servers

[~ Bagic authentication [password is sent in clear text]

Detault domai: Select.
Bealm: Select

¥ Integrated Windows authentication

(u] 8 I Cancel | Help |

Hinh 7.6 Directory authentication

Ban c6 thé kich hoat nhiéu phwong phap xac thuc, trong trudng hop nay client s& sir dung
phuong phap duge hd trg manh nhét. Néu Anonymous access dugc kich hoat thi né luén dugc
str dung. Cac phuong phap xac thuc khac nhau dugc mo ta trong bang 7.2.

Bang 7.2 Céc kiéu xac thyc
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Mbo ta

Client khong can cung cip bat ky thong tin nao. Nguoi dung dugc diang

nhap bang tai khoan nic danh c6 sdn (JUSR_[ServerName]).

Basic

Basic authentication 12 mot phﬁn cua chuan HTTP 1.0, va nd duge hau hét
cac trinh duy¢t va web-server hd tro. Khi sir dung Basic authentication,
trinh duyét yéu cdu nguoi ding nhap username va password. Thong tin nay
duoc chuyén cho /IS, va n6 duogc so trung voi Windows user account cuc
bo. Basic authentication nén ludn duoc phdi hop v6i SSL vi né khong bao
mat thong tin ddng nhap trudce khi chuyén giao.

Digest

Digest authentication gui mot digest (ttc ma bam méat ma) trén mang. Do
do, nd an toan hon Basic authentication vi thong tin dang nhap néu bi chan
ciing khong thé ding lai dugc. Bat loi chu yéu 1a Digest authentication chi
dugc hd tro trén Internet Explorer 5.0 trd 1én. Ciing vay, web-server clia
ban can st dung Active Directory hoac cé thé truy xuit dén mot Active
Directory server.

Integrated

Khi st dung Integrated authentication thi Internet Explorer gui logon
token cho ngudi dung hién hanh mét cach ty dong, mién 1a nd & trén mot
mién dang tin cdy. Integrated authentication chi dugc hd trg trén Internet
Explorer 2.0 tr& 1én va khong thé 1am viéc trén cic proxy-server.

Mot khi da kich hoat céc thiét lap bao mét cho thu muc ao thich hop, ban ciing nén bdo dam
file Web.config dugc thiét 1ap 1a st dung Windows authentication. Trong mot du an Visual

Studio .NET, day
<configuration>
<system.web>

<!-- Bd6 qua
<authentica
</system.web>

</configuration

Vao lic nay, thu

1a thiét 1ap mac dinh.
cdc thiét 1lap khac. -->
tion mode="Windows" />

>

muc 4o cua ban s€ yéu cau xac thuc ngudi dung va ung dung Web s€ c6 thé

lay thong tin vé nguoi dung. Ngoai ra, ban c6 thé thém cac quy tic phan quyén (authorization
rule) dé ngan ngudi dung hodc nhém nao do6 truy xuét cac trang web hodc thu muc con. Ban
thuc hién diéu nay bang cach thém thé <allow> va <deny> vao phdn <authorization> cua file
Web.config. Vi du, ban c6 thé tao mét thu muc con véi ndi dung file Web.config nhu sau:

<configuration>

<system.web>

<authorizat
<deny rol
<allow us

<deny use

ion>
es="Guest,Associate" />
ers="nnbphuong81" />

rs="*" />
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</authorization>

</system.web>

</configuration>

ASP.NET xét qua cac quy tic phan quyén theo thir tw chung xuét hién va dimg khi tim thay
mot trung khop. Trong vi du nay, ngudi dung trong cac nhdm Guest hodc Associate s€ tu
dong bi tir chdi. Ngudi diung nnbphuong81 s& duwoc phép (trir khi anh ta 13 thanh vién ciia mot
trong hai nhom bi cAm & trén). T4t ca cac ngudi dung khac sé bi tir chdi. Trong trudng hop
nay, day 1a cac nhom va tai khoan nguoi dung cuc bg. Néu muon ndi dén mot tai khoan mién,
ban hﬁy sur dl_mg cu phép [DomainName] \ [UserName].
Pé y trong vi du nay, file Web.config khong chira phan <authentication>. D6 1a vi phan nay
da duoc ciu hinh trong file Web.config thudc thu muc tmg dung Web. Céc thu muc con c6 thé
thiét 1ap cac quy tac phan quyén cta chung, nhung chung khong thé thay doi ché d xac thuc.
Mot tiry chon khac khong cho truy xuét dén cac trang cu thé 1a sir dung dic tinh <1ocation>:
<configuration>

<system.web>

<!-- B6 qua cac thiét lap khac. -->

</system.web>

<location path="SecurePage.aspx">
<system.web>
<authorization>
<deny roles="Guest" />
</authorization>
</system.web>

</location>

</configuration>

Cudi cuing, ban c6 thé viét logic xac thuc bang cach kiém tra identity cua nguoi dung trong
phan ma trang web (st dung thudc tinh page.User, thudc tinh ndy cung cap doi tugng
WindowsPrincipal). Ban ¢6 thé 1dy tén ngudoi ding tr thudc  tinh
WindowsPrincipal.Identity.Name, va ban ¢é thé kiém tra vai tro thanh vién trong nhém bang
phuong thirc WindowsPrincipal.IsInRole. Phan mi cho trang web dudi ddy s& trinh bay cac
k¥ thuat nay:

using System;

using System.Web;

using System.Web.UI.WebControls;
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using System.Web.Security.Principal;

public class WindowsSecurityTest : System.Web.UI.Page {

—

protected System.Web.UI.WebControls.Label lblMessage;

// (B6 qua phdn m& designer.)

private void Page Load(object sender, System.EventArgs e) {

// Thu 14y identity d3 dugc IIS xéc thuc.

WindowsIdentity identity = (WindowsIdentity)User.Identity;

// Kiém tra xem né cé phai 1a mét Administrator hay khéng.

bool isAdmin = User.IsInRole (@"BUILTIN\Administrators");

// Hién thi mét vai théng tin vé identity.

1blMessage.Text = "You have reached the secured page, " +
User.Identity.Name + "." +
"<br><br>Authentication Type: " +

identity.AuthenticationType.ToString() +

"<br>Anonymous: " + identity.IsAnonymous.ToString() +
"<br>Authenticated: " + identity.IsAuthenticated.ToString() +
"<br>Guest: " + identity.IsGuest.ToString() +

"<br>System: " + identity.IsSystem.ToString() +
"<br>Administrator: " + isAdmin.ToString();

>

SO dUng Forms authentication

Ban cin ngin nguoi dung truy xuit cac trang nao dé trir khi ho tw xac thuc
truéc véi mot trang diing nhip tay bién.

Hién thwe Forms authentication bing cich ciu hinh thé <authentication> trong
file Web.config ctia irng dung. Ban phai tao trang dang nhip, nhung ASP.NET sé
giir lai trang thai x4c thuc ciia nguwoi dung.

Forms authentication 1a mgt mo hinh bao mat linh hoat, cho phép ngan nguoi dung chua dugc
xac thyc truy Xuit vao trang nao do6. Ban can viét ma dé thuc hién xac thuc, va ASP.NET cép
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mét cookie cho ngudi dung di dugc xac thuc. Ngudi ding khong cd cookie s& bi chuyén
hudéng sang trang dang nhép khi truy xuat mot trang duoc bao vé.
Dé hién thuc Forms authentication, ban phai thuc hién cac budc sau day:
+  CAu hinh Forms authentication bang thé <authentication> trong file Web.config cta
ung dung.
+ St dung cac thiét lap trong file Web.config dé han ché nguoi dung nic danh truy xut
vao mot trang hodc thu muc cu thé.
¢+ Tao trang dang nhédp, va thém logic xac thuc cua ban vao (st dung 16p
FormsAuthentication thudc khong gian tén system.Web.Security).
Budc dau tién 1a cdu hinh file Web.config trong thu muc gbc cia ung dung dé kich hoat
Forms authentication, nhu dugc trinh bay trong doan ma dudi day. Ban cling can chi dinh
trang dang nhép tuy bién (ngudi dung chua dugce xac thuc s€ bi chuyén hudng sang trang nay)
va thoi gian tré (sau thoi gian nay, cookie s€ bi loai bd). Authentication cookie tu dong dugc
lam m&i véi mdi yéu cau web.
<configuration>

<system.web>
<!-- B® qua cac thiét lap khéc. -->

<authentication mode="Forms">
<forms loginUrl="login.aspx" timeout="30" />

</authentication>

</system.web>
</configuration>
Ké& dén, ban can thém quy tic phan quyén dé tir ch6i ngudi ding nic danh. Cach dé nhat dé
bao toan cac trang la tao mot thu muc con cung voi file Web.config cia nd. File Web.config
nay s& tir chdi viée truy xuét cua cac ngudi dung nic danh, nhu dugc trinh bay dudi day:
<configuration>

<system.web>

<authorization>
<deny users="?" />

</authorization>

<!-- B® qua cac thiét lap khéc. -->
</system.web>

</configuration>
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Bay gio, AS,P.NE T s€ tu dong gui céc, yéu cau chua duge xac thuc (d6i véi cac trang trong thu
muc con) dén trang dang nhap tuy bién.
Mot tily chon khac khong cho truy xuat dén céc trang cu thé trong thu muc hién thoi 1a sir
dung thé <location>:
<configuration>
<system.web>
<!-- B® qua cac thiét lap khéc. -->

</system.web>

<location path="SecurePage.aspx">
<system.web>
<authorization>
<deny users="?" />
</authorization>
</system.web>

</location>

</configuration>

Ban ciing c6 thé tir chdi cac ngudi ding cu thé bing cach nhap danh sach tén ngudi ding
(phan cach bang dau phay) thay vao ky tu “?” (“?” nghia 1a “tat ca cac nguoi dung ndc danh”).
K& tiép, ban cin tao trang ding nhap. Trang ding nhap co thé xac thuc ngudi dung bing
password dugc viet cung (phu hop cho cac thir nghiém don gidn), co s¢ dit li€u phia server,
hoac bat ky ki€u logic xac thuc tuy bién nao. Mot khi ngudi dung da dugc xac thuc thanh
cong, ban can goi phuong thirc tinh FormsAuthentication.RedirectFromLoginPage. Phuong
thire nay s& thiét 1ap authentication cookie va chuyén huéng ngudi ding dén trang dugc yéu
cau luc dau.

Dudi day 1a trang dang nhap so bo, chi kiém tra mot password cu thé khi ngudi dung nhap
vao nut Login:

using System;

using System.Web;

using System.Web.UI.WebControls;

using System.Web.Security;
public class LoginPage : System.Web.UI.Page {

protected System.Web.UI.WebControls.Label lblStatus;
protected System.Web.UI.WebControls.Button cmdLogin;
protected System.Web.UI.WebControls.TextBox txtPassword;

protected System.Web.UI.WebControls.TextBox txtName;
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}

// (B6 qua phdn mi designer.)

private void cmdLogin Click(object sender, System.EventArgs e) {

if (txtPassword.Text.ToLower () == "secret") {
FormsAuthentication.RedirectFromLoginPage (

txtName.Text, false);

}else {

1blStatus.Text = "Try again.";

Dé thir nghiém trang ding nhap trén, ban hdy yéu cau trang SecurePage.aspx (ndm trong thu

muc

Secured). Ban s& bi chuyén huéng sang trang login.aspx, va néu nhap ding password,

ban s& duoc tra vé trang SecurePage.aspx.

2 Login - Microsoft Intempt Explover =100 =l
Tk
o

File Edit Wisw Farorites  Tools  Help

g Back = @ - |ﬂ |§| ol - geach -L.'“'_'\-- Fayorites wmeda .
Address [4£] http: fflocalhost/Csharn/Chuongl7 07-0%/Iogin, asp ?Returnlri=4:2rC: 7| |L|rks i

Name: |nnbphu0ng81
Passwaord: I?

sl |

| &] Dore [ [ [Ndloralintranet

Hinh 7.7 Trang d&ng nhap tuy bién

10. Thf ¢ hi€n xdc nh@n tink hOp B co-chQn-Afa

=D

Ban cin sir dung cic diéu kiém validator ciia ASP.NET. Tuy nhién, ban muén
kiém tra bing mi 1énh dé c6 thé xic nhén tinh hop 1¢ chi cic diéu kiém hay tap
cac diéu kiém nao dé, hoiic c6 thé tuy bién cac thong bio 15i dwa trén diu vao
khéng hop 1€.

V6 hiéu thudc tinh EnableClientScript ciia moi diéu kiém validator dé trang cé
thé dwoc post-back. Ké dé6, sir dung phwong thikc Page.validate dé xac nhén tinh
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hop 1é cia trang hodic phuong thirc Basevalidator.validate dé xdc nhin tinh
hop 1¢ cia tirng diéu kiém riéng ré.

Piéu kiém validator ctia ASP.NET la giai phép ly tlrong dé xac nhan tinh hop 1& ctia form mot
cach nhanh chong V(n diéu kiém validator, ban c6 thé xac nhan tinh hop le cua toan bo trang
cung mot lac. Néu mudn xac nhan tinh hop 1€ chi mot phan form, hodc muén quyet dinh xem
¢ can xac dinh tinh hop 16 mot diéu kiém nao d6 hay khong (dwa trén gia tri cia mot diéu
kiém khac chrfmg han), ban s& can thue hién thao tic xac nhan tinh hop 1€ c6-chon-lya.

Budce dau tién trong thao tac nay 1a v6 hi€u thudc tinh EnableClientScript clla moi diéu kiém
validator trén trang. Néu khong, viéc kiém tra s& duoc thuc hién tai client thong qua
JavaScript, trang s& khong dugc post-back néu no chira cac gia tri khong hop 18, va phan ma
thu 1y su kién s& khong duoc thuc thi. Mot khi da thuc hién thay doi nay, ban c6 thé xac nhan
tinh hop 1& timg diéu kiém mot bang phuong thirc Basevalidator.validate, hodc xac nhan
tinh hop 1& toan bo trang bang phuong thirc Page.validate.

Vi du duéi day thuc hién kiém tra phia server v&i hai validator: Rangevalidator va
RegularExpressionvalidator (x&c nhan tinh hop 1€ mdt dia chi e-mail). Néu kiém tra that bai,
doan ma nay s& duyét qua tap hop cac validator trén form bang thudc tinh Page.validators.
M&di khi tim thay mot validator c6 16i, n6 s& tim diéu kiém tuong ting bang phuong thic
Page.FindControl roi hién thi gié tri 16i.

using System;

using System.Web;

using System.Web.UI.WebControls;
public class SelectiveValidation : System.Web.UI.Page {

protected System.Web.UI.WebControls.TextBox txtNumber;

protected System.Web.UI.WebControls.TextBox txtEmail;

protected System.Web.UI.WebControls.Label lblCustomSummary;

protected System.Web.UI.WebControls.RegularExpressionValidator
validatorEmail;

protected System.Web.UI.WebControls.RangeValidator validatorNumber;

protected System.Web.UI.WebControls.Button cmdValidate;
// (Bd qua phdn m& designer.)
private void cmdvalidate Click(object sender, System.EventArgs e) ({

// ¥Xac nhan tinh hop 1é cua trang.

this.vValidate();
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if (!Page.IsValid) {

1blCustomSummary.Text = "";

foreach (BaseValidator validator in this.Validators) {

if (!validator.IsValid) {

TextBox invalidControl = (TextBox)

this.FindControl (validator.ControlToValidate) ;

1blCustomSummary.Text +=
"The page contains the following error: <b>" +
validator.ErrorMessage + "</b>.<br>" +
"The invalid input is: <b>" +

invalidControl.Text + "</b>." + "<br><br>";

telse {

1blCustomSummary.Text = "Validation succeeded.";
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/3 Selective¥alidation - Microsoft Internet Explorer i =] 3]
I/
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Yalidate |

The page contains the following errar: Mot a valid email address.
The invalid input is: nnbphuong81mail.com.

The page contains the following errar: ¥alue out of range.
The inwalid input is: 194,

=
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Hinh 7.8 Thyc hién thao tac xac nhan tinh hop 1€ tuy bién

Thém B ng dBu R€m vao Web Form

Ban can thém mét diéu kiém web vao mot trang web hic thuc thi va thu Iy cic sy
kién cda né.

Tao mdt ddi twong diéu kiém, thém né vao tip hop controls ciia mot diéu kiém
container, va sir dung 1énh aAddHandler dé két ndi bat ky phwong thirc thu Iy su
Kién nao. Ban phai tao diéu kiém sau m&i 1an postback.

Ky thuat thém diéu kiém web vao trang web tuong tu nhu ky thuat thém diéu kiém Windows
vao form, nhung c6 mét vai diém khéc, bao gém:

Cac diéu kiém dugc-tao-dong chi ton tai dén lan postback ké tiép. Néu can chung, ban
phai tai tao lai khi trang duoc tra vé&. Tuy nhién, doi hoi nay khong ngin ban viét ma dé
thu 1y céac su kién cua chung.

Viéc dinh vi cac diéu kiém duoc-tao-dong khong may dé dang. Ban nén sir dung diéu
kiém tryc kién (literal control) chita ma HTML (nhu <or>) dé phan cach cac diéu kiém
dugc-tao-dong.

Céc diéu kiém duogc-tao-dong nén dugc dat trong mot diéu kiém container (nhu panel)
hon 1a dat tryc tiép 1én trang. Diéu nay khién cho viéc dinh vi chiing dé dang hon.

Néu mudn twong tac véi diéu kiém sau nay, ban nén cho né mét dinh danh (D) duy
nhét. Ban c6 thé st dung ID nay dé thu liy no tir tdp hop controls cua didu kiém
container.

Noi tét nhét dé tao cac diéu kiém mdi 1a trong phuong thire thu 1y sy kién Page . Load (bao dam
diéu kiém s& duoc tao mdi khi trang duoc dap tng). Ngoai ra, néu ban thém moét diéu kiém
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nhap (input) st dung view state, thong tin view state s€ duogc tra lai cho diéu kiém sau khi sy
kién page.Load phat sinh. Tuong ty, vi su Ki€n Page.Load ludn phat sinh trude khi sy kién nao
khac dién ra, ban c6 thé tai tao mot diéu kiém dung nén cac su kién phia server, va ph?m ma
thu 1y sy kién ctia n6 s& dién ra ngay sau sy kién page . Load.

Vi du dudi day (xem hinh 7.9) s& tao dong ba diéu kiém (hai Button va mot TextBox) va dinh
vi chung bang diéu kiém tryc kién (dong vai tro 1a ddu phan cach). Hai Button dugc két ndi
voi cac phuong thire thy 1y sy kién riéng biét. TextBox dugc cz?ip mot dinh danh duy nhat dé
phan text ctia n6 c¢6 thé dugc thu ldy sau nay (trong dap tng cho ¢t nhip chudt vao Button).

using
using
using
using

using

3 Dynamic Controls - Microsoft Internet Explorer i ] B
File Edit Wew Favorites Toaols Help | .','
4 A 3 e ; N »
eBack il > I \ﬂ @ (ul | s Search ‘:./\\_/Favontes @Medla
Address I@ http:fflocalhostfCSharp/Chuongd 707 -1 1/ DynamicControls, aspx j | Links **
-

Diynamic Button A

Dynarmic Button B

Mg Ngoc Binh Phuong

Clicked A

TextBox contains: Ng Ngoc Binh Phuong

< |

i

|@ Done l_ l_ l_ |‘-J Local inkranet

¥

Hinh 7.9 Céc diéu kiém dwoc-tao-dong

System;

System.

System
System

System

Web;
.Web.UI;
.Web.UI.WebControls;

.Web.Security;

public class DynamicControls : System.Web.UI.Page {

protected System.Web.UI.WebControls.Label lblMessage;

protected System.Web.UI.WebControls.Panel pnl;

// (B6 qua phdn mi designer.)
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private void Page Load(object sender, System.EventArgs e) {

// Tao Button.
Button dynamicButton = new Button();

dynamicButton.Text = "Dynamic Button A";

// Két nbéi phuong thtc thuy 1y su kién.

dynamicButton.Click += new EventHandler (cmdDynamicA Click);

// Thém Button vao Panel.

pnl.Controls.Add (dynamicButton) ;

// Thém déu ngdt dong.

pnl.Controls.Add(new LiteralControl ("<br>"));

// Tao Button thi(r hai.

dynamicButton = new Button();

dynamicButton.Text = "Dynamic Button B";
dynamicButton.Click += new EventHandler (cmdDynamicB Click);

pnl.Controls.Add (dynamicButton) ;

// Thém d&u ngdt dong.

pnl.Controls.Add (new LiteralControl ("<br><br>"));

// Tao TextBox.

TextBox dynamicText = new TextBox();

pnl.Controls.Add (dynamicText) ;

// G&n ID cho TextBox.

dynamicText.ID = "DynamicText";

private void cmdDynamicA Click(object sender, System.EventArgs e)

lblMessage.Text = "Clicked A";

GetText () ;
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private void cmdDynamicB Click(object sender, System.EventArgs e) {

1blMessage.Text = "Clicked B";

GetText () ;

private void GetText () {

1blMessage.Text += "<br><br>";

foreach (Control ctrl in pnl.Controls) {
if (ctrl.ID == "DynamicText") {
1blMessage.Text += "TextBox contains: " +

((TextBox)ctrl) .Text;

}

Néu cin tao dong cac layout phirc tap (gdm cac nhom diéu kiém duoc tao dung trudc), ban co
thé chuyén sang sir dung diéu kiém ngudi dung va nap dong chung vao trang. K¥ thuat nay s&
duogc trinh bay trong muc 7.13.

12. Tra v& dOng mdt B¢ hink

‘ Ban cén tra vé dong mdt birc hinh (ching han, dé tao dung két xuit dang biéu do
hoic dd thi).
X Tao dung birc hinh bing GDI+ va mét ddi twong System.Drawing.Bitmap trong-

bg-nhé. Ké do, ban co the ghi né ra dong ket xuat (output stream), hoic luu né
vao 0 dia cirng cta server va hién thi no véi dieu kiém web Image.

Ban c6 thé v& dong cac burc hinh trong mot ing dung Web bang cach sir dung cing doan ma
GDI+ da st dung trong mdt ing dung dua-trén-Windows. Chi cé diém khac 1a cach thir ban
tra vé bure hinh cudi cung nhu thé nao. V& co ban, c6 hai cach tiép can ma ban c¢6 thé st dung:
+  Ban c6 thé dua truc tiép ndi dung nhi phan ctua birc hinh vao thudc tinh outputstream
cua dbi tuong HttpResponse. Pay la mdt cach tiép can hay néu ban khong mudn 1am
day 6 dia cting cua server voi cac file hinh khong hé duoc st dung lai. Pay ciing 1a sy
lua chon tdt nhit néu ban can tao dong cac birc hinh dugc thiét ké dé phu hop véi dau

vao cua nguoi dung.
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»  Ban c6 thé luu bérc hinh vao hé théng file cua web-server va sir dung thé HTML <img>
dé hién thi no. Pay la su lya chon t6t néu ban can tao mot buc hinh s& duoc sur dung lai,
vi trdnh dugc chi phi cia viéc tai tao hinh lién tuc.
Muc nay khao sat ca hai cach tiép can trén. Trudc tién, hiy xét cach tao dong mot hinh ma
khong luu no ra file. Trong vi du nay, muc dich 14 tao mgt banner don gian (xem hinh 7.10).

2} http: Mlacalhost /CSharp/ChuongD7/07-12/DynamicGraphic.aspxiimage
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Hinh 7.10 M4t banner dugc-tao-ddng

Dé ¥ ring chi c6 phan text cua banner 1a do ngudi ding cung cép (thong qua chudi truy van).
Font, mau, va kich thudc dugce viet ma ciing (méc du ching c6 thé dugc thiét 1ap dé dang dua
vao cac doi so chuoi truy van khac hoac dua vao file Web.config).

Doan ma dudi day sé& trinh bay cach tiép can nay:

using System;

using System.Web;

using System.Web.UI.WebControls;

using System.Drawing;

using System.Drawing.Drawing2D;
public class DynamicGraphic : System.Web.UI.Page {
// (Bé qua phdn ma designer.)
private void Page Load(object sender, System.EventArgs e) {
// L&y text tu chudi truy van.
// Néu khéng cé text, chon mic dinh.

string text = "";

if (Request.QueryString["image"] == null) {
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Response.Redirect (Request.Url + "?image=" +
Server.UrlEncode ("This is a test image"));
}
else {

text = Server.UrlDecode (Request.QueryString["image"]);

// Tao mdét hinh bitmap trong-bdé-nhd
// (réng 300 pixel va cao 200 pixel).
int width = 300, height = 200;

Bitmap bitmap = new Bitmap(width, height);

// L&y graphics context cua hinh bitmap.

Graphics graphics = Graphics.FromImage (bitmap) ;

// Thiét lap mau nén va chit luong hinh.
// Mau nay sé& trd thanh dudng vién.
graphics.Clear (Color.OrangeRed) ;

graphics.SmoothingMode = SmoothingMode.AntiAlias;

// V& mét hinh chit nhat.
graphics.FillRectangle (new SolidBrush(Color.0Olive), 5, 5,
width - 10, height - 10);

// Chon font va alignment cho text.

Font fontBanner = new Font ("Verdana", 24, FontStyle.Bold);
StringFormat stringFormat = new StringFormat();
stringFormat.Alignment = StringAlignment.Center;

stringFormat.LineAlignment = StringAlignment.Center;

// V& text.
graphics.DrawString (text, fontBanner,
new SolidBrush (Color.LightYellow),

new Rectangle (0, 0, width, height), stringFormat);
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// Luu bGc hinh vao dong két xuit.

bitmap.Save (Response.OutputStream,

System.Drawing.Imaging.ImageFormat.Gif) ;

graphics.Dispose () ;

bitmap.Dispose () ;

Khi luu bic hinh vao dong két xuat, ban s& thé chd bat ky két xuit nao khac. Vi thé, ban
khong thé st dung k¥ thuat nay v6i mot trang ciing cd chita Web controls hodc ndi dung
HTML tinh. Theo d6, néu mudn sir dung mot trang phdi hop cac birc hinh duoc-tao-déng va
cac diéu kiém web, ban can “boc” birc hinh dugc-tao-dong trong mot diéu kiém hodc ghi bic
hinh ra 6 dia cing trude khi hién thi né.

Néu mudn luu file vao 6 dia cung, ban can chuyén phﬁn ma tao dyng birc hinh thanh mot
phuong thirc doc 1ap, ma ching ta s& dit tén 13 GenerateBanner. K& d6, trong phuong thirc thu
Iy su kién page.Load, ban kiém tra xem file d3 ton tai chua (st dung phuong thuc tinh
File.Exists). Néu file chua ton tai, ban tao nd trong bd nhd bing phuong thic
GenerateBanner va luu n6 bang phuwong thirc Bitmap.save. Néu file dé ton tai, ban chi cin nap
thang butrc hinh nay.

Poan ma duéi day s& trinh bay céach tiép can nay:

using
using
using
using
using

using

System;
System.
System.
System.
System.

System.

public class

I0;

Web;
Web.UI.WebControls;
Drawing;

Drawing.Drawing2D;

DynamicGraphic : System.Web.UI.Page {

protected System.Web.UI.WebControls.Image imageControl;

// (Bd qua phdn m& designer.)

private Bitmap GenerateBanner () {

// Tao dung btc hinh, st dung phdn mi trong vi du & trén.

private void Page Load(object sender, System.EventArgs e) {
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// Thiét 1l4p tén file.
// Gia st chudi truy van ch@a cac ky tu hop 1& cho tén file.

string fileName = Request.QueryString["image"] + ".gif";
Bitmap bitmap = null;

// Kiém tra bGc hinh véi phdn text ndy d& tén tai hay chua.

if (File.Exists(fileName)) {

// Nap butc hinh hién cb.
try {

bitmap = new Bitmap (fileName) ;
}catch {

bitmap = GenerateBanner () ;

}
else {

bitmap = GenerateBanner () ;

// Luu btc hinh.
bitmap.Save (fileName,

System.Drawing.Imaging.ImageFormat.Gif) ;

// Hién thi btc hinh.

imageControl.ImageUrl = fileName;

MNap dBu ki m ngudi diing bang ma Bnhk

Ban cin tao dung dong giao dién nguoi dung (user interface) cho mot trang tir
mot hoiic nhiéu diéu kiém ngudi dung (user control).

Sir dung phwong thirc Page . LoadControl dé tao ddi twong diéu kiém tir file .ascx,
va roi thém né vao tip hop controls ciia mot diéu kiém container.
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Diéu kiém ngudi ding 1a cac nhom diéu kiém doc 1ap. Nhu Web Form, diéu kiém ngudi ding
bao gdbm phan layout dinh nghia céc dicu kiém bén trong (file .ascx) va phan code-behind
cung vdéi logic thu ly sy kién (file .cs). Diéu kiém nguoi dung cho phép ban sir dung lai céac
phan tr giao dién thong thuong trén nhi€u trang va tao dung cac giao dién phirc tap tir cac
khoi nho hon. Mot dic diém hitu ich cua diéu ki€ém nguodi dung la ching co6 thé dugc nap bang
ma 1énh, di€u nay cho phép ban tao mét giao dién cau hinh cao do ban thict ké dong y theo
nguoi dung. Ban chi can nap diéu kiém, cau hinh cac thudc tinh cia no, va roi thém né vao
mot diéu kiém container.

Vi dy, xét trang web da tao dong cac birc hinh trong muc 7.12. Mot giai phép theo cach hudng
doi tuong hon c¢6 thé hién thuc dugce la tao mot dieu kiém nguoi dung tuy bién dong goi birc
hinh dugc-tao-dong. Piéu kiém nguoi dung nay cho phép trang thiét 1ap text, font, mau...
thong qua cac thugc tinh khac nhau.

using System;

using System.Web;

using System.Web.UI.WebControls;

using System.Drawing;

using System.Drawing.Drawing2D;
public class DynamicGraphicControl : System.Web.UI.UserControl {
// (Bé qua phdn ma designer.)

private string imageText = "";
public string ImageText {
get {
return imageText;
}
set {

imageText = value;

private Font textFont;
public Font TextFont {
get {
return textFont;
}
set {

textFont = value;
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private Size imageSize;
public Size ImageSize {
get {
return imageSize;
}
set {

imageSize = value;

private Color foreColor;
public Color ForeColor {
get {
return foreColor;
}
set {

foreColor = value;

private Color backColor;
public Color BackColor {
get {
return backColor;
}
set {

backColor = value;

private Color borderColor;
public Color BorderColor ({

get {
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return borderColor;
}
set {

borderColor = value;

private void Page Load(object sender, System.EventArgs e) {

if (ImageText == "")

return;

// Tao mdt hinh bitmap trong-bdé-nho.

Bitmap bitmap = new Bitmap(ImageSize.Width, ImageSize.Height);

// 1&y graphics context cua hinh bitmap.

Graphics graphics = Graphics.FromImage (bitmap) ;

// Thiét lap mau nén va chidt luong hinh.
// Mau nay sé& trd thanh duong vién.
graphics.Clear (BorderColor);

graphics.SmoothingMode = SmoothingMode.AntiAlias;

// V& mdt hinh chit nhat.
graphics.FillRectangle (new SolidBrush (BackColor), 5, 5,

ImageSize.Width - 10, ImageSize.Height - 10);

// Thiét lap alignment cho text.
StringFormat stringFormat = new StringFormat () ;
stringFormat.Alignment = StringAlignment.Center;

stringFormat.LineAlignment = StringAlignment.Center;

// V& text.
graphics.DrawString (ImageText, TextFont,
new SolidBrush (ForeColor),
new Rectangle (0, 0, ImageSize.Width, ImageSize.Height),

stringFormat) ;
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// Luu béc hinh vao déng két xuit.
bitmap.Save (Response.OutputStream,

System.Drawing.Imaging.ImageFormat.Gif) ;

graphics.Dispose () ;

bitmap.Dispose () ;

}

Web Form nap diéu kiém nguoi ding nay trong phuong thire thu 1y sy kién page . Load. Diéu
kiém ngudi dung duogc dat trong mot panel. Phuong thiic LoadControl trd vé mot doi tugng
Control, va nd dugc ép kiéu thanh 16p diéu kiém nguoi dung thich hop.

using System;

using System.Web;

using System.Web.UI.WebControls;

using System.Drawing;

public class DynamicControlTest : System.Web.UI.Page {
protected System.Web.UI.WebControls.Panel pnl;
// (Bd qua phdn m& designer.)
private void Page Load(object sender, System.EventArgs e) ({

// Nap diéu kiém.
DynamicGraphicControl ctrl;
ctrl = (DynamicGraphicControl)

Page.LoadControl ("DynamicGraphicControl.ascx");

// Cau hinh cac thuéc tinh cua diéu kiém.

ctrl.ImageText = "This is a new banner test";
ctrl.ImageSize = new Size (300, 200);

ctrl.TextFont = new Font ("Verdana", 24, FontStyle.Bold);
ctrl.BackColor = Color.Olive;

ctrl.ForeColor = Color.LightYellow;

ctrl.BorderColor = Color.OrangeRed;
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// Thém diéu kiém vao Panel.

pnl.Controls.Add(ctrl);

}

Trong Visual Studio .NET, 16p diéu kiém nguoi dung ludn cé hiéu luc vi cac 16p da dugc bién
dich thanh .d/l. Tuy nhién, néu diéu kiém nguoi dung khong phai mot bo phan cua dy an, ban
s& khong c6 16p diéu kiém nguoi dung va ban s& khong thé truy xudt bt ky thudc tinh hay
phuong thirc ndo cua diéu kiém ngudi dung. Dé khic phuc van dé nay, ban cé thé tao mot 16p
co s hodc mét giao dién dinh nghia cac chirc ning co ban dé c6 thé truy xuét vao bat ky diéu
kiém nguoi dung tiy bién nao.

= Pé tim hiéu ky hon vé ky thuat nay, ban hiy download IBuySpy portal case study
tai [http://www.asp.net/IBS_Portal]. N6 trinh bay mot layout kha-tuy-bién-cao
duoc tao dung hoan toan tir cac diéu kiém ngudi dung dwge-nap-dong.

14. SU dUng page-caching va fragment-caching

Ban can tang hi€u ning bang cach lwu giir cac trang dugc tra ve.

?

)

‘X Thém chi thi outputCache vao trang hoic diéu kiém ngwoi ding, va chi dinh
trang sé dwgrc gilr trong cache bao liu (tinh theo gidy).

Viéc sir dung caching vira phai c6 thé giam bét higu tng thit co chai (chang han, truy xuat co
s& dir li€u) va tang toan bd hi¢u nang cua mdt website. Caching c6 hi¢u qua 16n trong mot site
¢6 luu lugng cao. Vi du, xét xem diéu gi s& xay ra khi ban luu giit mot trang hién thi két qua
ciia mot truy van co so dir liéu. Néu ban luu giit trang nay trong 1 phut, va trang nay nhan
duoc 10 yéu cau trong khoang thoi gian d6, ban s& giam duoc 10 1an chi phi truy xuét co s&
dir liéu.

Ban c¢6 thé hién thuc caching mot cach dé dang—chi can thém chi thi outputCache vao trang
web. Chi thi nay phai dugc thém vao file .aspx, chr khong phai file .cs. Vi du dudi day luu
gilr mot trang trong 20 gidy:

<%@ OutputCache Duration="20" VaryByParam="None" %>

Va vi du dudi day luu gitt mot trang trong 20 gidy nhung van duy tri cac ban sao tily vao gia

tri ctia cac doi sé chudi truy vén:

<%@ OutputCache Duration="20" VaryByParam="*" %>

Ban c6 thé thir nghiém caching bang mét trang hién thi ngay va gid trén server. Ban s& nhan

thay rang cac yéu cau dén sau (ddi v6i trang nay) khong khién cho thoi gian duoc tao méi.

Theo d6, thoi gian cii s& duoc hién thi cho dén khi trang hét hiéu luc.

Output-caching khong hiéu qua trong cac truong hop sau day:

+  Trang cua ban can ty tiy bién y theo céc thiét 1ap dic thu cia ngudi ding nhu thong tin

xac thuc (461 tugng User) hodc trang thai (doi tugng session). Trong trudng hop nay,
né khong tao cam giac sir dung lai ciing mét trang cho tat ca cac nguoi dung.
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+  Trang ctia ban chira cac di€u kiém post-back va dung nén cac sy kién phia server.

+  Trang cua ban cin thuc hién mot hanh dong khac (nhu ghi ra file nhat ky, nhap thong
tin vao co sé dir li¢u, hoac thay ddi mot bién ung dung). Mot trang dugc luu gitlr s€ s
dung lai toan b0 HTML da dugc tra veé; ph?m ma cho trang bi bo qua.

¢+ Trang cta ban c6 chua cac dir li¢u can phai duoc tao cung vdi cac dir liéu hién hanh.
Pay la truong hop ddi véi tim kiém san phdm, nhung khong phai 1a truong hop ddi véi
danh muc san pham.

Trong céc truong hop ndy, ban c6 thé sir dung mot dang caching linh hoat hon. Ban c6 thé sir
dung data-caching (s€ dugc mo ta trong muc 7.15) dé luu gitr mot ddi tuong cu thé. Hodc ban
co thé su dung fragment—cachlng dé luu gitr mot phan cua trang. Dé sir dung fragment-
caching, ban can tao mot diéu kiém ngum dung chura tat ca noi dung c6 thé dugc luu giir va
thém chi thi outputcache vao diéu kiém ngudi dung. Khi dé, ban c6 thé sir dung diéu kiém
nguoi ding ndy trong mot trang web. Phan ma cho trang web van s& chay, nhung phan diéu
kiém nguoi dung c6 thé duoc luu giir.

15. Dang @i AT B u vOi ASPNET Cache

? Ban cén sir dung caching, nhung ban khéng thé lwu giir toan by mdt trang vi né
chira mdt s6 mé can phai chay hoic mét sé ndi dung cin phai dwoc tao dong.

‘X Sir dung phuong thirc Cache.Insert dé luu giit bat ky déi twong nio véi chinh
sach hét hi¢u lwe truot (sliding expiration) hoic hét hi¢u luc tuyét ddi (absolute
expiration).

Déi twong cache cho phép ban luu giit hau nhu bt ky ddi twong .NET nao biang mot khoa
chudi cing véi chinh sach hét hiéu luc do ban dinh nghia. ASP.NET duy tri cache mét cach ty
dong, g& bo cac doi tugng khi chiing hét hi¢u luc hodc khi can bd nho.

Co hai kiéu chinh sach hét hiéu luc ban c6 thé sir dung khi luu giir dir liéu trong cache. Hét
hi¢u lyc tuyét doi (absolute expiration) lam mat hi€u luc cac item da duogc luu gitt sau mot
khoang thoi gian ¢ dinh, gan gidng vé&i output-caching. Hét hiéu luc tuyét dbi 1a cach tiép
can tot nhat néu ban muén luu gilr cac thong tin can duoc lam tuoi dinh ky (nhu danh muc san
pham).

// Luu gi®t ObjectToCache trong 10 phit (vdi khdéa la "Catalog").

// TimeSpan.Zero cho biét "khéng sit dung sliding expiration".

Cache.Insert ("Catalog", ObjectToCache, null,

DateTime.Now.AddMinutes (10), TimeSpan.Zero);

Hét hiéu luc truot (sliding expzmtlon) gd bo cac ddi tugng sau mot khoang th(n gian khong
dung dén. Trong truong hop nay, mdi khi ddi twong dugc truy xuat, thoi gian séng ctia no sé
duogc reset. Hét hiéu luc truot 1am viée t6t khi ban c6 cac thong tin ludn c6 hiéu lyc nhung
luén khéng duoc st dung (nhu dit liéu thudc vé qua khir). Thong tin nay khéng can duoc lam
tuoi, nhung khong nén giir né trong cache néu né khong duoc sir dung.
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// Luu git ObjectToCache néu né dugc st dung it nhit
// mét 1lan mdi 10 phut (véi khoéa 1a "Catalog").
// DateTime.MaxValue cho biét "khéng st dung absolute expiration".
Cache.Insert ("Catalog", ObjectToCache, null,
DateTime.MaxValue, TimeSpan.FromMinutes(10));
Ban c6 thé 14y céc item tir cache bang tén khoa. Tuy nhién, ban phai luén kiém tra trude xem
item co tOn tai hay khong va rdi ép né thanh kiéu nhu mong muén.
Khi thém cac d6i tuong vao cache, cach t6t nhat 13 tao mot ham doc lap c6 thé tai tao ddi
tuong khi can. Vi du, néu dang luu gitr mot DataSet, ban can tao mot ham kiém tra cache va
chi truy van lai co s& dit liéu khi khong tim thay pataset. Piéu nay cho phép ban tranh di
phan xir 1y tén nhiéu thoi gian nhat—truy véan co s dir liéu—trong khi van cho phép ma lénh
cta ban thay ddi hién thi (ching han, ngudi dung yéu cau sép thir tir) hodc thuc hién cic hanh
dong khac.
Vi du dudi day s& hién thi mot bang chira thong tin vé khach hang dugc 13y tir mot Dataset.
Phan then chét 13 16p customerDatabase, dong goi cac chirc ning can thiét dé db dir lidu vao
DataSet va quan 1y cache. Vi 16p nay khong thira ké tir Page nén n6 can s dung thudc tinh
tinh EttpContext .Current dé léy tham chiéu dén d6i tugng Cache.
using System;
using System.Data;
using System.Web;
using System.Configuration;
using System.Diagnostics;
using System.Web.Caching;

using System.Data.SqglClient;
public class CustomerDatabase {
private string connectionString;

// L&y tham chiéu dén @bi tuong Cache.

private Cache cache = HttpContext.Current.Cache;
public CustomerDatabase() {
// L&y chudi két nbi tu file Web.config.

connectionString =

ConfigurationSettings.AppSettings["NorthwindCon"];
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public DataSet GetCustomers () {

DataSet customersDS;

// Kiém tra item c6 ndm trong cache hay khéng.

if (cache["Customers"] == null) {

// LAy DataSet tu co s& dir liéu.

customersDS = GetCustomersFromDatabase();

// Luu gilt item trong cache

// cung véi sliding expiration 1la 60 giay.
cache.Insert ("Customers", customersDS, null,

DateTime.MaxValue, TimeSpan.FromSeconds (60));

// Hién thi théng diép trong clta sé Debug.

Debug.WriteLine ("DataSet created from data source.");

telse {

// Hién thi théng diép trong clta sé Debug.

Debug.WriteLine ("DataSet retrieved from cache.");
// Ly item.

customersDS = (DataSet)cache["Customers"];

// Tra vé DataSet.

return customersDS;

private DataSet GetCustomersFromDatabase() {

// Tao DataSet.

DataSet customersDS = new DataSet();
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// P& dir liéu vao DataSet.

SglConnection con = new SglConnection (connectionString);

SglCommand cmd = new SglCommand ("SELECT * FROM Customers",

SglDataAdapter adapter = new SqglDataAdapter (cmd);

try {

con.Open() ;
adapter.Fill (customersDS, "Customers");

}catch {

customersDS = null;
}
finally {

con.Close();

}

Budc ké tiép 1a tao mot trang web sir dung 16p CustomerDatabase. Trang web dudi diy gom
mot DataGrid va mot Button. Mdi khi ngudi ding nhép vao Button, trang s& goi phuong thirc
CustomerDatabase.GetCustomers. Thong tin dugc lfiy tir cache néu van con hiéu luc hodc
duoc truy vén lai néu 60 gidy da troi qua. Ban c6 thé nhan biét pataset ¢ dugc 1ay tir cache

hay khong bang cach nhin vao két xudt trong cira s6 Debug.
using System;
using System.Web;

using System.Web.UI.WebControls;
public class LoginPage : System.Web.UI.Page {

protected System.Web.UI.WebControls.DataGrid DataGridl;

protected System.Web.UI.WebControls.Button cmdGetData;
// (Bé qua phdn ma designer.)

private void cmdGetData Click(object sender, System.EventArgs
CustomerDatabase custDB = new CustomerDatabase();
DataGridl.DataSource = custDB.GetCustomers () ;

DataGridl.DataBind() ;

con) ;
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16. Kich hoat viec gd 10i Ung dung Web

? Khi thuc hién g& réi mét ing dung Web véi Visual Studio .NET, ban nhian dwogc
16i “Unable to start debugging on the Web server”.
‘X Bao dam Internet Information Services (I1S) dwgc cai diat dung, IIS dwgc cai dat

trwé'c Microsoft .NET Framework, va Integrated Windows authentication dwogc
kich hoat cho thw muc chira tng dung Web.

Microsoft Development Enyironment |

@ Error while trving to run project: Unable to start debugging on the web server, The project is nok configured to be
debugged.

Click. Help far mare infarmatian,

T Help

Hinh 7.11 L6i “Unable to start debugging on the Web server”

Ldi “Unable to start debugging on the Web server” cho biét rang Visual Studio .NET c6 thé
bién dich tng dung Web nhung khong thé thuc thi né & ché do g& rdi (debug mode). Van dé
nay phat sinh vi nhiéu Iy do:

¢+ IIS chua dugc cai dat hoac cai dat khong dung.

*  Nguoi dung dang chay Visual Studio .NET khong phai 1a thanh vién ctia nhom
Debugger Users trén web-server.

+  Nguoi diung dang chay Visual Studio .NET khong c6 quyén (permission) g& rdi tién
trinh ASP.NET. Vi du, néu tién trinh ASP.NET dang chay dudi tai khoan hé théng cuc
bd, ngudi dung phai c6 dic quyén Administrator thi méi c6 thé g& réi né.

+  Web-server dang chay trén phién ban Windows khong hd trg g& rdi, nhu Microsoft
Windows NT va Windows XP Home Edition (Windows 2000, Windows XP Professional,
Windows XP Server, va Windows Server 2003 déu hd trg g& r6i).

+  Ung dung Web khong c6 file Web.config, hoic file Web.config khong kich hoat g& rdi.

* Ban dang chay Visual Studio .NET, va ban khong kich hoat Integrated Windows
authentication cho thu muc ao.

Budc dau tién ban can thuc hién khi chan doan 1y do khong thé g& réi mot ung dung Web la
kiém tra viéc cai dat IIS trén web-server. Dé thuc hién diéu nay, ban hidy md
http://localhost/localstart.asp trong trinh duyét (localhost 12 mot bi danh cho may tinh hién
hanh). Néu trang thir nghiém nay khong xuét hién thi c6 nghia la IIS khong dugc cai dat hoic
khéng duoc kich hoat. Ban ciing c6 thé bit diu tng dung Web ma khong thuc hién g& rdi
bang cach chon Debug | Start Without Debugging tir thanh trinh don cua Visual Studio .NET.
Néu thir nghiém nay thanh cong thi c6 nghia 1a /IS da duogc cai dit dang.
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Néu cai dat /IS sau khi cai dat Visual Studio .NET hodc .NET Framework, ban can phai "stra"
.NET Framework bang dia cai dat goc. B¢ bat dau qué trinh nay, ban hay go Iénh sau day vao
cua s6 dong 1énh (hodc ctra s6 Run), néu dang dung phién ban DVD cua Visual Studio .NET:
<DVD Drive>:\wcu\dotNetFramework\dotnetfx.exe /t:c:\temp

/c:"msiexec.exe /fvecms c:\temp\netfx.msi"
Néu dang dung phién ban CD cua Visual Studio .NET, ban hiy str dung dong 1énh sau day
cung v6i dia Windows Component Update:
<CD Drive>:\dotNetFramework\dotnetfx.exe /t:c:\temp

/c:"msiexec.exe /fvecms c:\temp\netfx.msi"
Néu IIS dugc cai dat dang, budc ké tiép 1a xac nhan tinh hop 1& cua file Web.config. File
Web.config phai c6 cau tric nhu sau:
<configuration>

<system.web>

<compilation defaultLanguage="c#"

debug="true" >
<!-- Bé qua cac thiét 1lap khac. -->

</system.web>

</configuration>

Theo mac dinh, Visual Studio .NET thém thé <compilation> vao file Web.config (dugc tao tu
dong) voi dic tinh debug dugc thiét 1ap 13 true.

Budc ké tiép 1a kiém tra cAu hinh IIS. Véan dé s& xay ra néu ban quén tao thu muc ao cho tng
dung hoac néu ban chay moét ung dung sau khi da g& bo hoédc chinh stra thu muc 4o cua no. bé
khéc phuc cac van dé nay, ban hiy hiéu chinh cac thiét 14p cho thu muc o trong /IS Manager
bang cach chon Control Panel | Administrative Tools | Internet Information Services tix Start
Menu. Ban can kiém tra xem thu muc ao da ton tai va duoc cAu hinh 12 mot ing dung Web
hay chua (ban c6 thé xem cac thiét 1ap cho thu muc 4o bang cach nhip phai vao né va chon
Properties). Vi du, thu muc a0 FMStocks7 (xem hinh 7.12) d3 ton tai nhung chua dugc cdu
hinh 1a mét tmg dung Web. Dé giai quyét van dé nay, ban chi cin nhip vao nut Create trong
phan Application Settings.
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FMStocks7 Properties ﬂﬁl

Yirtual Directory I Documents | Diirectony S ecurnty | HTTP Headelsl Cuztom Errorsl
When connecting ta this resource, the content should come fram:
7 4 director located on this computer
" A share located on another computer
" & redirection to a URL

Local Path: IE:\F‘rogram Filez\Microzoft Visual Studia Browse. .. |

[~ Script source access ¥ Log wisits
v Fead ¥ Index this resource
IV dwdrite

[ Directory browsing

Application Settings

Application name: IDefauIt Application Create |
Starting point; <Default Web Site>
Configuration... |

Execute Permissions: IScripts and Executables v

Application Frotection: I M ediurn [Poacled) j Urlzad

Ok, I Cancel | Lpply | Help |

Hinh 7.12 M6t thw muc 4o khéng phai la mét (rng dung Web

Mot van dé khac vé cdu hinh /IS c6 thé xay ra trong Visual Studio .NET 1a khong thuc hién
xac thuc. Visual Studio .NET truy xuit web-server cuc bd bang Integrated Windows
authentication, ngay ca khi ban da kich hoat Anonymous authentication cho thu muc 4o. biéu
nay nghia la thu muc ao ctia ban phai cho phép ca Anonymous authentication va Integrated
Windows authentication. Dé cho phép ca hai phuong phap nay, ban can thyc hién cic bude
sau day:

1. Trong IIS Manager, nhip phai vao thu muc ao cho mg dung cia ban va chon
Properties (ban c6 thé cau hinh kiéu xac thuc cho tit ca cac thu muc néu nhip phai vao
thu muc Web Sites va chon Properties).

2. Chon thé Directory Security (xem hinh 7.13).

Trong phan Anonymous access and authentication control, nhap nit Edit.

4. Trong hop thoai Authentication Methods, bén dudi Authenticated access, chon
Integrated Windows authentication (xem hinh 7.14).

5. Nhip OK.
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ed 3

—Anohymous access and authentication contral

o

=

Enable anorymous access and edit the
authentication methods for this resource.

i |F address and domain name restictions

@

[Frant or deny access to this resource uging
|Faddresses ar intermet damain names.

Edit... |

- Secure communications

Require secure communications and
enable client certificates when this
resource is accessed.

Semwer Certtificate... |
iew Certificate,.. |
Edit... |

QK Cancel |

Apply

| Help |

Hinh 7.13 Directory Security

Authentication Methods

¥ Anonpmous access

Account uzed for anonpmous access:

User name: IIUSFI_GDLDSDFT

Pazsword: I..........

¥ Allow (15 ta contral pazsword

Mo user name/password required to access this resource.

Browse. .. |

Authenticated access

are required when
- ahonymous access is dizabled, ar

ml Digest authentication for Windows domain seners

[ Basic authentication [pazsword is sent in clear text)

Default domair:
Realm:

¥ Integrated ‘windows authentication

For the following authentication methods, user name and password

- access iz restricted uging NTFS access control lists

[ [ |
e

_RY
o]

Cancel |

Help |

Hinh 7.14 Kich hoat Integrated Windows authentication
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17. Thay 81 quyen da Ap cho ma ASP.NET

? Ban cén cAp cho phin mi ciaa trang web hoic dich vu Web ciia ban nhiéu dic
quyén Windows hon (nhw cac quyén cho file, thiét 1ap Registry, co so dir liéu, va
cac tai nguyén khac), hodc ban cin han ché cac dic quyén hién c6.

‘X Ban c6 thé gan truc tiép cic dic quyén cho tai khoin ASPNET cuc b, hoiic ¢6

thé cidu hinh ma ASP.NET cia ban dé sit dung mgt tai khoan hoan toan khac
bing cich chinh sira thé <processModel> trong file machine.config. Ban ciing c6
thé sir dung ky thuat gia nhan (impersonation) d¢ mot doan ma thuec thi véi cac
quyén ciia ngudi diung da dwoc IIS xac thue.

Ma ASP.NET khong chay dudi tai khoan ngudi dung da dugc /IS xac thuc hoac tai khoan nac
danh TUSR_[ServerName]. Mot phan 1y do 1a tai khoan nay thuong khong c6 du dic quyén
dbi voi ma ASP.NET (c6 thé tao va x6a cic file tam dé quan 1y tién trinh bién dich trang web).
Theo mac dinh, cac trang ASP.NET chay béng tai khoan ASPNET cuc b, tai khoan nay co
mot tap cac dac quyén bi gidi han. Néu can ma ASP.NET cia ban thyc hién diéu gi d6 khong
duoc phép theo mic dinh dbi véi tai khoan cuc bd (chiang han, ghi ra 6 dia cting trén server),
ban ¢6 thé cap cac quyén nay cho tién trinh ASPNET. Ban ciing c6 thé thay ddi thiét 1ap nay
bang cach mé file machine.config (nam trong thu muc <Windows directory>\Microsoft. NET)
Framework\<version>\CONFIG\) va chinh stta thé <processModel>.

[P machine.config - Notepad o ] 5

File Edit Format Wew Help

«<processModel enable="true" timeout="Infinite" -]
idleTimeout="Infinite" shutdevmTimaout="0:00:05"
requestLimit="Tnfinite" requestQuenslimit="gooo" 1
restartQueualimit="10" memoryLimit="6c" webGarden="false"
S I ER S aiiinsigl cor[amea="machins" "AutoGene
logLewel="Errors" clientConnectedCheck="0:00:05"
comauthenticationLewel="Connect"
comImpersonationLevel="Impersonate"
rasponseDeadlockInterval="oo:0q:00" maxWorkerThreads="=0"
maxloThreads="20"/=

<webControls
clientSeriptsLocation="/aspnet_client /{o} /{13 /"/=

=zclientTarget:=

Hinh 7.15 File machine.config

Ban c¢6 thé thiét lap cac dac tinh userName va password cho mét ngudi dung bat ky, hodc ban
¢ thé dua vao sir dung tién trinh ASPNET cuc bo (thiét lap userName la machine va password
l1a AutoGenerate) hoac tai khoan h¢ théng cuc bd (thiét 1ap userName 1a SYSTEM va password la
AutoGenerate). Vi tai khoan hé théng cuc b c¢6 c6 ddy du quyén trén méy tinh nén dimg bao
gid sir dung tai khoan nay ngoai trir muc dich thir nghiém. Cac thiét 1ap vé tai khoan ASP.NET
14 toan cuc va tat ca cac ung dung Web sé chia sé tai khoan ma ban chi dinh.
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Ban ciing c6 thé thay ddi tai khoan dung dé thyc thi cac tmg dung hodc doan mi nao do bing
k¥ thuét gid nhan. Vi dy, dé cau hinh mot ung dung Web chay dudi mét tai khoan nguodi dung
khac, ban can thém thé <identity> vao file Web.config nhu sau:
<configuration>

<system.web>

<!-- Bé qua cac thiét lap khac. -->
<identity impersonate="true" name="domain\user" password="pwd"/>

</system.web>
</configuration>
Ban ciing cé thé chi thi ung dung Web st dung identity da duogc /IS xac thuc, do s€ 1a tai
khoan nic danh IUSR [ServerName] néu ban khong st dung Windows authentication (da
duogc thao luan trong muc 7.8). Ban chi can thém thé <identity> ma khong phai thém bt clr
thong tin xac thuc nao:
<identity impersonate="true"/>
Nhé rang, dbi voi kiéu gia nhan nay, tai khoan ngudi ding s& yéu cau truy xudt doc/ghi dén
thu muc Temporary ASP.NET Files (noi luu trit cac file ASP.NET da dugc bién dich—duogc
dinh vi tai \/WindowsDirectory]\Microsoft. NET\Framework\ [version]\Temporary ASP.NET
Files).
Cudi cung, ban ciing c6 thé sir dung k¥ thuat gia nhan bang ma 1énh (van dé nay s& dugc mo
ta chi tiét trong muc 13.15). Tuy vay, vi du dudi day s& lam viéc cung v6i Windows
authentication. Néu IIS da xac thuc ngudi ding (dugc mé ta trong muc 7.8), identity d6 s&
dugc thira nhan khi st dung phuong thitc WwindowsIdentity.Impersonate. bé sur dung doan
ma nay, ban phai nhap khong gian tén System.Security.Principal.

if (User.GetType() == typeof (WindowsPrincipal)) {

WindowsIdentity id = (WindowsIdentity)User.Identity;

WindowsImpersonationContext impersonate = id.Impersonate();
// (Thuc hién céac téc vu vdéi ID nay.)

// Tra lai ID.

impersonate.Undo () ;

} else {

// Ngudi dung khéng dugc xac thuc.

// Ném 16i hodc thyc hién cac budc khac.
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b hoa, video, audio, va in 4n la nhirng dAu hiéu tiéu chuén cta mét client da nang
truyén thong trén hé didu hanh Microsoft Windows. Khi tién dén da phuong tién,
Microsoft .NET Framework hd tro cho vai dac tinh nay, trong khi bo qua cac dac
tinh khac. Vi du, ban s€ tim th.'?iy mot tdp phuc tap cac cong cu dung dé thuc hién viéc vé
trong khong gian hai chiéu va viéc in dya-trén-su-kién véi GDI+ va cac kiéu thudc khong
gian tén System.Drawing. Céac 1ép nay hd trg cdc ham Graphics Device Interface (GDI)
nguyén sinh trong Windows API; khién cho viéc v€ cac hinh dang phuc tap, lam viéc vdi toa
dd va phép bién hinh, va xur Iy anh d& dang hon. Mit khac, néu ban mudn choi mét file audio,
hién thi mot file video, hodc léy thong tin vé céc tac vu in hién thoi, ban s& can phai vuot ra
ngoai .NET Framework.
Cac d& muc trong chuong nay trinh bay cach sir dung cac dic tinh noi tai . NET va cac thu vién
Win32 nguyén sinh théng qua P/Invoke hoic COM Interop. Mot vai ky thuat s& dugc dé cap:
Tim va st dung céac font da dugc cai dat (muc 8.1), v& hinh cudn dugc (muc 8.5) va
thumbnail (muc 8.8), cling nhu thuc hién chup man hinh béng Win32 API (muc 8.6).
Lam viéc v6i cac diéu kiém tiy bién owner-drawn (muc 8.3 va 8.4) va xir Iy cac dbi
trong dd hoa trén man hinh (muc 8.2 va 8.7).
Choi céc file audio va video (bao gdbm WAV, MP3, va MPEG) bang thu vién Quartz c6
trong Windows Media Player (myc 8.9, 8.10, va 8.11).
In cac van ban don gian va phuc tap (muc 8.13 va 8.14), in text v&i wrapping (muc
8.15), tao print preview (muc 8.16), va lay thong tin vé may in (muc 8.12) va hang doi
in bang WMI (muc 8.17).

. Tim tAt A cdc font dd dWQc cai dat

Ban cén liy danh sich tit ca cac font da dwoc cai dit trén may tinh hién hanh.

XX -~

Tao ddi twgng System.Drawing.Text.InstalledFontCollection, tip hop nay chira
céc dbi twong FontFamily md ta tit ca cac font da dwge cai dit.

L6p InstalledFontCollection cho phép ban liy théng tin vé& cac font da duoc cai dat. Poan
ma dudi day duyet qua tap hop font vira duoc tao; mdi khi tim thdy mot font, n6 s& tao mot
Label m&i dé hién thi tén font véi dién mao cho trude (kich thudce 14 point). Label dugc thém
vao mot panel cudn dugc, cho phép nguodi dung cuén qua danh sach cac font hién co.

using System;

using System.Windows.Forms;

using System.Drawing;

using System.Drawing.Text;
public class ListFonts : System.Windows.Forms.Form {

private System.Windows.Forms.Panel pnlFonts;
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// (B6 qua phdn mi designer.)

private void ListFonts Load(object sender, System.EventArgs e) {

// Tao tap hop font.
InstalledFontCollection fontFamilies =

new InstalledFontCollection();

// Duyét qua tadt ca cac font.
int offset = 10;

foreach (FontFamily family in fontFamilies.Families) {

try {

// Tao moét Label d& hién thi text (viét & font nay).
Label fontLabel = new Label();

fontLabel.Text = family.Name;

fontLabel.Font = new Font (family, 14);
fontLabel.Left = 10;

fontLabel.Width = pnlFonts.Width;

fontLabel.Top = offset;

// Thém Label vao Panel cudn duoc.
pnlFonts.Controls.Add (fontLabel) ;

offset += 30;

}catch {

// L8i sé& xay ra néu font dugc chon khéng
// hd tro normal style (mdc dinh duogc st dung khi
// tao d&bi tugng Font). Vin dé& nay cé thé

// dugc bd qua ma khdng sao ca.
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Hinh 8.1 Danh sach cac font da dwoc cai dat

-2 N

o . . Zy o
Thu'c hien “hit testing” vOi shape
Ban cin nhin biét nguoi ding cé nhip vao trong mdt shape hay khong.

Kiém tra diém ma nguwoi dung da nhiip vao bing cic phwong thic nhw
Rectangle.Contains Va Region.IsVisible (thudc khong gian tén System.Drawing),
hodc GraphicsPath.IsVisible (thudc khong gian tén System.Drawing.Drawing2D),
tiy vao Kiéu ciia shape.

Théng thuong, néu sit dung GDI+ dé vé shape trén form, c6 thé ban s& can xac dinh xem khi
nao ngudi ding nhip vao trong mot shape cho trudc. .NET Framework cung cip ba phuong
thire ¢6 thé thyuc hién cong viéc nay:

Phuong thirc Rectangle.Contains—nhédn vao mot diém va tra vé& true néu diém nay
nam bén trong hinh chir nhat cho trudc. Trong nhiéu truong hop, ban cé thé lay duoc
hinh chit nhat d6i voi mot kiéu shape khac. Vi dy, ban c6 thé sir dung Image.GetBounds
dé 14y hinh chit nhat moé ta dudng bién cua shape. CAu triic Rectangle 1a thanh vién cua
khong gian tén System.Drawing.

Phuong thirc GraphicsPath.IsVisible—nhédn vao mot diém va tra vé& true néu diém
ndy nam bén trong mdt ving dugc dinh nghia bdi Graphicspath khép kin. Vi mot
GraphicsPath c6 thé chira nhiéu line, shape, va figure nén cach nay rat hiru ich néu ban
mudn kiém tra mot diém c6 nam bén trong mot vung khong phai hinh chit nhat hay
khong. L&p GraphicsPath 1la mot thanh vién cia khong gian tén
System.Drawing.Drawing2D.

Phuong thiic Region. IsVisible—nhdn vao mot diém va tra vé true néu diém nay nim
bén trong mot ving dugc dinh nghia boi Region. Ciing gidng nhu GraphicsPath, Region
¢6 thé mo ta mot shape khong phai hinh chir nhat. Region 1a mot thanh vién cta khong
gian tén System.Drawing.
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Vi du sau day s€ tao mot Rectangle va mQt GraphicsPath. Theo méc dinh, hai shape nay cé
nén mau xanh nhat. Tuy nhién, phuong thtrc thu 1y su kién Form.MouseMove s& kiém tra xem
con tré chudt co6 nim trong mot trong hai shape nay hay khong, va cap nhat mau nén thanh
hdng twoi néu con tro & do.

using System;

using System.Windows.Forms;

using System.Drawing;

using System.Drawing.Drawing2D;
public class HitTesting : System.Windows.Forms.Form {
// (Bé qua phdn ma designer.)

// Pinh nghia cé&c shape sé& dugc su dung.
private GraphicsPath path;

private Rectangle rectangle;

// Pinh nghia cic cd dé& theo vét con trd chudt.
private bool inPath = false;

private bool inRectangle = false;

// DPinh nghia céc but vé&.
Brush highlightBrush = Brushes.HotPink;

Brush defaultBrush = Brushes.LightBlue;
private void HitTesting Load(object sender, System.EventArgs e) {

// Tao céac shape.
path = new GraphicsPath();
path.AddE1llipse (10, 10, 100, 60);
path.AddCurve (new Point[] {new Point (50, 50),
new Point (10,33), new Point (80,43)});
path.AddLine (50, 120, 250, 80);
path.AddLine (120, 40, 110, 50);

path.CloseFigure();
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rectangle = new Rectangle (100, 170, 220, 120);

private void HitTesting Paint (object sender,

System.Windows.Forms.PaintEventArgs e) {

Graphics g = e.Graphics;

// V& shape dua trén phan chon hién tai.

if (inPath) {

g.FillPath (highlightBrush, path);

g.FillRectangle (defaultBrush, rectangle);

}else if (inRectangle) {

g.FillRectangle (highlightBrush, rectangle);

g.FillPath(defaultBrush, path);

}else {

g.FillPath (defaultBrush, path);
g.FillRectangle (defaultBrush, rectangle);

}
g.DrawPath (Pens.Black, path);

g.DrawRectangle (Pens.Black, rectangle);

private void HitTesting MouseMove (object sender,

System.Windows.Forms.MouseEventArgs e) {

Graphics g = this.CreateGraphics();

// Thuc hién "hit testing" v6i hinh chi nhat.

if (rectangle.Contains(e.X, e.Y)) {

if (!inRectangle) {
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inRectangle = true;
// P&i mau nén hinh chir nhat.
g.FillRectangle (highlightBrush, rectangle);
g.DrawRectangle (Pens.Black, rectangle);
}else if (inRectangle) {
inRectangle = false;
// Phuc hdéi hinh chit nhat.

g.FillRectangle (defaultBrush, rectangle);

g.DrawRectangle (Pens.Black, rectangle);
// Thuc hién "hit testing" véi path.
if (path.IsVisible(e.X, e.Y)) {
if (!inPath) {
inPath = true;
// P&i mau nén path.
g.FillPath (highlightBrush, path);
g.DrawPath (Pens.Black, path);
}else if (inPath) {

inPath = false;

// Phuc hdi path.

g.FillPath(defaultBrush, path);
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g.DrawPath (Pens.Black, path);

g.Dispose();

JRT=I

0

Hinh 8.2 Thuc hién “hit testing” v&i dbi twong Rectangle va GraphicsPath

Chu y rang hoat dong nay dién ra tryc tiép bén trong phuong thirc thu 1y su kién MouseMove.
Viée vé& chi duge thuc hién néu phﬁn chon hién tai thay ddi. P6i voi mot doan ma don gian,
ban co thé 1am mét hiéu luc toan bd form mdi khi con tré chudt di chuyén vao trong hodc ra
khoi mot ving va thu Iy tit ca viéc v& trong phuong thirc thu 1y sy kién Form.Paint, nhung
diéu nay din dén viéc phai v& nhiéu hon va tao nén hién tuong rung hinh (flicker) khi toan bo
form duoc vE lai.

3. Tao form cé hink dang tiy bi€n

Ban cén tao mt form hoic diéu kiém khong phai hinh chir nhat.

L}
’X Tao mot déi tugng System.Drawing.Region ¢0 hinh dang nhw ban muén, va gan
no vao thudc tinh Form.Region hoac Control.Region.

Dé tao mot form hodc didu kiém khong phai hinh chir nhat, trude hét ban can dinh nghia hinh
dang minh mubén. Cach tiép can d& nhdt 1a sr dung dbi tuong
System.Drawing.Drawing2D.GraphicsPath, no co thé diéu tiét bat ky su két hop nao cua cac
hinh ellipse, chit nhat, va cung khép kin. Ban c6 thé thém cac shape vao mot ddi tugng
GraphicsPath.béng cac phuong thirc nhu AddE1lipse, AddRectangle, va AddClosedCurve. MOt
khi d3 hoan tat viéc dinh nghia hinh dang nhu mong mudn, ban c6 thé tao mot ddi tuong
Region tif GraphicsPath ndy—chi can trinh ra GraphicsPath trong phuong thirc khoi dung cua
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16p Region. Culi cung, ban c6 thé gan Region vao thudc tinh Form.Region hodc

Control.Region.

Vi du dudi day trinh bay cach tao mot form c6 hinh dang bit thudng (xem hinh 8.3) bang hai
cung tron (hai cung nay dugc chuyén thanh mot figure khép kin biang phuong thirc
GraphicsPath.CloseAllFigures).

i

An Irregulai
Form

Close

Hinh 8.3 Form khéng phai hinh chir nhat

using System;
using System.Windows.Forms;
using System.Drawing;

using System.Drawing.Drawing2D;

public class IrregularForm : System.Windows.Forms.Form {

private System.Windows.Forms.Button cmdClose;

private System.Windows.Forms.Label labell;

// (B6 qua phdn mi designer.)

private void IrregularForm Load(object sender, System.EventArgs e) {

GraphicsPath path = new GraphicsPath();

Point[] pointsA = new Point[] {new Point (0, 0),

new Point (40, 60), new Point (this.Width - 100, 10)};

path.AddCurve (pointsA) ;
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Point[] pointsB = new Point[]
{new Point (this.Width - 40, this.Height - 60),
new Point (this.Width, this.Height),
new Point (10, this.Height)};

path.AddCurve (pointsB) ;
path.CloseAllFigures();
this.Region = new Region (path);
private void cmdClose Click(object sender, System.EventArgs e) {
this.Close();

}

Dbi v6i vi du tao diéu kiém khong phai hinh chit nhét, ban hiy tham khao muc 8.4.

=

Tao du ki€ m c6 hink dang tiry b€n

Ban céin tao mdt shape ma ngudi ding c6 thé thao tic véi né trén form nhu kéo
ré, thay doi kich thuéec....

-=D

>3

Tao mot diéu kiém tuy bién, va chép deé painting logic dé vé shape. Gan shape
ciia ban vao thudc tinh Control.Region. K& d6, ban c6 thé sir dung Region nay dé
thue hién “hit testing”.

Néu mubn tao mot giao dién ngudi dung phirc tap két hop nhidu phén tir dugc vé tuy bién, ban
can c6 phuong cach dé theo vét cac phin tir nay va cho phép nguoi dung twong tac véi chiing.
Cach tiép can d& nhét trong .NET la tao mot diéu kiém chuyén biét bang cach din xuat mot
16p tir System.Windows.Forms.Control. Ké do, ban co thé tuy bién phuong cach ma diéu kiém
nay dugc ve dua theo tip cac su kién co ban cua né.

Diéu kiém dugc trinh bay dudi ddy mé ta mot hinh ellipse don gian trén form. Tat ca cac diéu
kiém déu duoc lién hop véi mot vung chir nhat trén form, do do diéu kiém EllipseShape s&
tao mot ellipse lip déy cac dudng bién nay (duogc clp thong qua thudc tinh
Control.ClientRectangle). MOt khi shape da dugc tao, thudc tinh control.Region dugc thiét
lap dua theo bién trén ellipse. biéu nay bado dam cac sy kién nhu MouseMove, MouseDown,
Click... s€ xay ra chi khi chudt & trén ellipse, chir khong phai toan bd hinh chir nhat.

Dudi day 1a phan ma day du ctia 10p E11ipseShape:
using System;
using System.Windows.Forms;

using System.Drawing;
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using System.Drawing.Drawing2D;

public class EllipseShape : System.Windows.Forms.Control ({
private GraphicsPath path = null;
private void RefreshPath() {

// Tao GraphicsPath cho shape va ap dung ndé vao

// diéu kiém bidng cach thiét 1&p thudc tinh Region.
path = new GraphicsPath();

path.AddEllipse (this.ClientRectangle);

this.Region = new Region(path);

protected override void OnResize (System.EventArgs e) {

base.OnResize (e);
RefreshPath () ;

this.Invalidate();

protected override void OnPaint

(System.Windows.Forms.PaintEventArgs e) {

base.OnPaint (e) ;

if (path != null) {

e.Graphics.SmoothingMode = SmoothingMode.AntiAlias;
e.Graphics.FillPath (new SolidBrush (this.BackColor), path);

e.Graphics.DrawPath (new Pen(this.ForeColor, 4), path);

}
Ban ¢6 thé dinh nghia diéu kiém £11ipseShape trong mét Class Library Assembly doc lap dé
né co thé duge thém vao hop cong cu cia Microsoft Visual Studio .NET va dugc sur dung lac
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thiét ké. Tuy nhién, ngay ca khong thuc hién budc nay, ciing d& dang tao duge mot img dung
thtr nghiém don gian. Vi du dudi day tao hai ellipse va cho phép ngudi dung kéo ré cé hai
vong quanh form bang cach giit chudt xudng va di chuyén con tro.

=

Hinh 8.4 Kéo ré cac didu kiém c6 hinh dang tlly bién trén form

public class SpriteTest : System.Windows.Forms.Form {

// (B6 qua phdn mi designer.)

// Céac c& dung d& theo vét chudt khi ché d6 kéo ré dugc kich hoat.
private bool isDraggingA = false;

private bool isDraggingB = false;

// Céc didu kidm cé6 hinh dang ellipse.

private EllipseShape ellipseA, ellipseB;

private void SpriteTest Load(object sender, System.EventArgs e) {

// Tao va cdu hinh ca hai ellipse.
ellipseA = new EllipseShape();
ellipseA.Width = ellipseA.Height = 100;
ellipseA.Top = ellipseA.Left = 30;
ellipseA.BackColor = Color.Red;

this.Controls.Add(ellipseA) ;

ellipseB = new EllipseShape();
ellipseB.Width = ellipseB.Height = 100;
ellipseB.Top = ellipseB.Left = 130;
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ellipseB.BackColor = Color.Azure;

this.Controls.Add(ellipseB) ;

// G&n ca hai ellipse vao cung tap cac phuong thic

// thu ly su kién.

ellipseA.MouseDown += new MouseEventHandler (Ellipse MouseDown) ;
ellipseA.MouseUp += new MouseEventHandler (Ellipse MouseUp) ;

ellipseA.MouseMove += new MouseEventHandler (Ellipse MouseMove) ;
ellipseB.MouseDown += new MouseEventHandler(Ellipse_MouseDown);
ellipseB.MouseUp += new MouseEventHandler (Ellipse MouseUp) ;

ellipseB.MouseMove += new MouseEventHandler (Ellipse MouseMove) ;

private void Ellipse MouseDown (object sender, MouseEventArgs e) {

// Thu 14y ellipse gay ra su kién nay.

Control control = (Control)sender;

if (e.Button == MouseButtons.Left) {
control.Tag = new Point(e.X, e.Y);
if (control == ellipsedh) {

isDraggingA = true;

}else {

isDraggingB = true;

private void Ellipse MouseUp (object sender, MouseEventArgs e) {

isDraggingA = false;

isDraggingB = false;
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private void Ellipse MouseMove (object sender, MouseEventArgs e) {

// Thu 14y ellipse gay ra su kién nay.

Control control = (Control)sender;
if ((isDraggingA && control == ellipseAd) ||
(isDraggingB && control == ellipseB)) {

// Lay offset.

Point point = (Point)control.Tag;

// Di chuyén diéu kiém.
control.Left = e.X + control.Left - point.X;

control.Top = e.Y + control.Top - point.Y;

32>

Thém tinh ndng cuOn cho mQt 8¢ hinh
Ban cén tao mdt birc hinh cé thé cudn dwoc (birc hinh 6 ndi dung dong).

Tao kha ning cudn tw dong cho System.Windows.Forms.Panel bing cach thiét 1ap
Panel.AutoScroll 1a true va dat mdt System.Windows.Forms.PictureBox chira ndi
dung birc hinh vao trong Panel.

Khi ban thiét 1ap Panel.AutoScroll 13 true, néu diéu kiém niao do trong Panel vuot qua
duong bién ciia no, panel s& hién thi thanh cudn cho phép nguoi dung chuyén tiép ndi dung.
Cach nay dic biét tot dbi v6i cac buc hinh 16n. Ban cé thé nap hodc tao birc hinh trong bo
nhé, gan né vao mot pictureBox (khong cé su hd trg ndi tai nao cho viéc cudn pictureBox),
va rdi hién thi pictureBox bén trong Panel. Chi c6 mot vin dé ma ban can nhé 1a phai thiét 1ap
kich thudc clia PictureBox béing v6i kich thude that cua bic hinh ban mudn hién thi.

Vi du sau day tao mdt birc hinh m6 tda mdt van ban. Burc hinh dugc tao tir mét hinh bitmap
trong-bo-nhd, va nhiéu dong text duoc thém vao bang phuong thirc Graphics.DrawString. Ké
d6, birc hinh dugc két voi PictureBox (PictureBox ndy duoc hién thi trong mot panel cudn
dugc—=xem hinh 8.5).
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i

The quick brown
The quick brown

The quick brown

[ E— _>lﬂ

Hinh 8.5 Thém tinh nang cudn cho birc hinh vé&i ndi dung tly bién
using System;
using System.Windows.Forms;

using System.Drawing;

public class PictureScroll : System.Windows.Forms.Form {

private System.Windows.Forms.PictureBox pictureBoxl;

private System.Windows.Forms.Panel panell;

// (B6 qua phdn mi designer.)

private void PictureScroll Load(object sender, System.EventArgs e) {

string text = "The quick brown fox jumps over the lazy dog.";

Font font = new Font ("Tahoma", 20);

// Tao mdt hinh bitmap trong-bd-nhd.

Bitmap b = new Bitmap (600, 600);

Graphics g = Graphics.FromImage (b);

g.FillRectangle (Brushes.White, new Rectangle(0, 0, b.Width,

b.Height));

// V& nhidu dong text 1&n hinh bitmap.

for (int 1i=0; 1 < 10; i++) {



—
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g.DrawString(text, font, Brushes.Black, 50, 50 + i*60);

// Hién thi hinh bitmap trong PictureBox.
pictureBoxl.BackgroundImage = b;

pictureBoxl.Size = b.Size;

32> o

Thd'c hi@n chup man hink Desktop

Ban cén ldy 4anh chup ciia man hinh Desktop hién thoi.

Str dung cac 10i goi Win32 API GetDesktopWindow, GetDC, VA ReleaseDC trong thuw
vién user32.dll. Ngoai ra, sir dung GetCurrentObject trong thw vién gdi32.dIl.

.NET Framework khong cung cép 16p nao thyc hién viéc chup toan bd man hinh (thuong duoc
dé cap 1a cira s6 Desktop). Tuy nhién, ban c6 thé truy xuét cac dic tinh nay bang cach sir dung
P/Invoke v&i Win32 API.

Budc dau tién 1a tao mot 16p dong gbi cac ham Win32 API ban can st dung. Lép dudi day sé
khai bao cac ham nay va sir dung chung trong phuong thirc cong khai capture dé tra vé mot
dbi tuong .NET Image chtra ctra s6 Desktop:

using System;

using System.Drawing;

using System.Runtime.InteropServices;

using System.Windows.Forms;

public class DesktopCapture {

[DllImport ("user32.d11")]

private extern static IntPtr GetDesktopWindow () ;

[DllImport ("user32.d11")]

private extern static IntPtr GetDC (IntPtr windowHandle);

[DllImport ("gdi32.d1l1")]

private extern static IntPtr GetCurrentObject (IntPtr hdc,

ushort objectType) ;

[DllImport ("user32.d11")]

private extern static void ReleaseDC( IntPtr hdc );
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const int OBJ BITMAP = 7;

public static Bitmap Capture() {

// L&y Device Context cua cua s Desktop.
IntPtr desktopWindow = GetDesktopWindow () ;
IntPtr desktopDC = GetDC( desktopWindow );
// LAy GDI handle cua bGc hinh.

IntPtr desktopBitmap = GetCurrentObject (desktopDC, OBJ BITMAP);

// St dung handle d& tao d6i tuong .NET Image.

Bitmap desktopImage = Image.FromHbitmap( desktopBitmap );

// Giai phéng Device Context va tra vé buc hinh.
ReleaseDC (desktopDC) ;

return desktopImage;

| G:ADak Yiet\C Sharpl... | L@ 1ics

o Sprite Test | © snaa s
»

Hinh 8.6 Chup man hinh Desktop



305
Chuong 8: Dd hoa, da phwong tién, va in 4n

Budc ké tiép 1a tao mot client c6 thé st dung chirc nang nay. Form dudi day (xem hinh 8.6) s&
hién thi birc hinh chup dugc trong mot pictureBox (ndm trong mot Panel cudn duge, nhu da
dugc mo ta trong muc 8.5).

public class ScreenCapture : System.Windows.Forms.Form {

private System.Windows.Forms.PictureBox pictureBoxl;

private System.Windows.Forms.Panel panell;

// (B6 qua phdn m& designer.)

private void cmdCapture Click(object sender, System.EventArgs e) {

pictureBoxl.Image = DesktopCapture.Capture();

pictureBoxl.Size = pictureBoxl.Image.Size;

—

7. S ding “double buffering” 48 ting Bc B v8 @i
?

Ban can toi wu thao tac vé doi véi mot form thwong xuyén dwgce lam twoi, va ban
muon giam hién tweng rung hinh (flicker).

>3

Biéu dién hinh anh & dang hinh bitmap trong-b§-nhé, roi chép hinh bitmap da
hoan chinh vao form.

Trong mdt vai tmg dung, ban thuong xuyén phai v& lai form hozc diéu kiém. Piéu nay thuong
gap khi thé hién animation (hinh d6ng). Vi dy, ban co6 thé su dung Timer dé lam mét hiéu luc
form mdi gidy. Khi d6, doan ma thyc hién thao tac v& c6 thé v& lai mot btre hinh tai mot vi tri
moi, tao cam giac dong. Cach tiép can nay c6 mot van dé: mdi 1an ban 1am mat hiéu luc form,
Windows s& v& lai nén ctra s6 (x6a form), va rdi chay doan ma thyuc hién thao tac vé&. Diéu nay
c6 thé gdy ra rung hinh déng ké.

“Double buffering” 1a mét k¥ thuat ban cé thé hién thuc dé giam hién tuong rung hinh. Vai
“double buffering”, logic v€ s& ghi mdt hinh bitmap trong-bg-nhd, va hinh nay dugc chép lén
form vao cudi qua trinh v€ béng mot thao tac vé lai don 1é trong sudt, nhd d6 ma hién tuong
rung hinh giam mét cach dang ké.

Budc dau tién khi hién thuc “double buffering” 12 phai bao dam nén cua form khéng tw dong
duoc vé lai khi form bi mat hiéu lyc. Pay 12 nguyén nhan 16n nhit gay ra rung hinh vi né thay
thé birc hinh cia ban bang mot frame tréng (gia du chi 12 moét phan nhé cia mot gidy). Dé
ngin viéc v& nén, ban cin chép d¢ phuong thirc onPaintBackground ciia form dé né khong
nhan hanh dong nao. Budc tha hai 1a stra d6i doan ma thuc hién thao tac v& dé nd vé buc hinh
thanh mot hinh bitmap trong-bo-nhé. Khi hoan tat, hinh bitmap duoc chép vao form. Céach
tiép can nay bao dam lam tuoi 1a mot thao tac vé& lai don 1¢, va drawing logic t6n nhiéu thoi
gian do6 s& khong gay ra hién tuong rung hinh.
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Vi du sau day trinh bay mot burc hinh (& day 1a logo cua Windows XP) luan phién 16n 1én va
nho lai trén form. Drawing logic dugc thyc hién trong phuong thic thy 1y sy kién Form. Paint,
va mot Timer dugc sir dung dé 1am mat hiéu lyc form mdi 10 mili-gidy dé birc hinh c6 thé
duoc vé& lai. Nguoi dung c6 thé kich hoat “double buffering” théng qua mot CheckBox trén
form. Néu khong c6 “double buffering”, form bi rung dang ké. Tuy nhién, khi “double
buffering” dugc kich hoat, birc hinh 16n 1én va nhé lai mdt cach mugt ma, khong con do rung
nira.

using System;

using System.Drawing;

using System.Drawing2D;

using System.Windows.Forms;

public class DoubleBuffering : System.Windows.Forms.Form {

private System.Windows.Forms.CheckBox chkUseDoubleBuffering;

private System.Windows.Forms.Timer tmrRefresh;
// (B6 qua phdn m& designer.)

// Theo d&i kich thudc buc hinh,
// va kiéu animation (1én 1é&n hodc nho lai).
private bool isShrinking = false;

private int imageSize = 0;

// Luu tri logo s& dugc vé& 1én form.

private Image image;

private void DoubleBuffering Load(object sender,

System.EventArgs e) {

// Nap btc hinh logo tu file.

image = Image.FromFile ("image.bmp") ;

// Khoi d6éng Timer d& lam m&t hiéu luc form.

tmrRefresh.Start () ;

private void tmrRefresh Tick(object sender, System.EventArgs e) {
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// Thay d8i kich thuéc btc hinh dua vao kidu animation.
if (isShrinking) {

imageSize--;
telse {

imageSize++;

// Pbi huéng thay dbéi kich thudc néu dén gin bién cta form.
if (imageSize > (this.Width - 150)) {

isShrinking = true;
}else if (imageSize < 1) {

isShrinking = false;

// V& lai form.

this.Invalidate();

private void DoubleBuffering Paint (object sender,

System.Windows.Forms.PaintEventArgs e) {

Graphics g;

Bitmap drawing = null;

if (chkUseDoubleBuffering.Checked) {
// "Double buffering" dang dugc su dung.
// Tao moét bitmap trong-bé-nhé mé ta bé mdt cua form.
drawing = new Bitmap (this.Width, this.Height, e.Graphics);
g = Graphics.FromImage (drawing) ;

}else {

// "Double buffering" khdéng dugc su dung.



—
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// V& truc tiép lén form.

g = e.Graphics;
g.SmoothingMode = SmoothingMode.HighQuality;
// V& nén.
g.FillRectangle (Brushes.Yellow,

new Rectangle (new Point (0, 0), this.ClientSize));

// V& btuc hinh logo.

g.DrawImage (image, 50, 50, 50 + imageSize, 50 + imageSize);
// Néu st dung "double buffering", chép hinh bitmap
// d& hoan tit trong bd nhé vao form.

if (chkUseDoubleBuffering.Checked) {

e.Graphics.DrawImageUnscaled (drawing, 0, 0);

g.Dispose();

protected override void OnPaintBackground (

System.Windows.Forms.PaintEventArgs pevent) {

// Khéng lam gi ca.

. H€n thi hink 8 dang thumbnail

Ban cin hién thi cac birc hinh trong mét thw muc & dang thumbnail.

32 -2 00

Poc bic hinh tir Afile b?mg phuong thirc tinh FromFile cta l6p
System.Drawing.Image. Ké d6, ban c6 thé thu Iy hinh thumbnail bing phuong
thirc Image.GetThumbnailImage.
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Lép Image cung cp chirc ning tao thumbnail thong qua phwong thiic Get ThumbnailImage. Ban
chi can truyén chiéu rong va chiéu cao cta hinh thumbnail ban mudn (tinh bang pixel), va 1op
Image s& tao mot d6i twong Image méi phu hop voi tiéu chuan nay. Viéc khir méo dang ring
cua (antialiasing) duge sir dung khi thu nho birc hinh dé bao dam chat luong birc hinh t6t nhat
c6 thé dugc, mac du mot so vét mo va thiéu hut mot vai tiéu tiét 1a khong thé tranh khoi (khir
méo dang rang cua la qua trinh loai bo cac ria 16m chdm, thudng co6 trong cac birc hinh da
duogc thay d6i kich thudc, bang cach td6 bong véi mot mau trung gian). Ngoai ra, ban co the
cung cip mot callback dé tao thumbnail mot cach bat dong bo.

Khi tao mot thumbnail, viéc quan trong 1a phai bao dam ti sb gitra hai chidu van nhu cii (hing
$0). Vi dy, néu ban thu nhé mét birc hinh kich thudc 200x100 thanh mét thumbnail kich thudc
50x50, chi€u rong s€ bi nén con mdt phan tu va chi€u cao bi nén con mot nira, di€u nay lam
méo birc hinh. P& bao dam ti 1& nay van nhu cii, ban c6 thé thay doi chiéu rong hoic chiéu cao
thanh mot kich thude ¢b dinh rdi diéu chinh chiéu con lai cho cén ximg.

Vi du dudi day doc mot file bitmap va tao mot thumbnail kich thudc khong 16n hon 50x50
(van bao toan ti 1& gbc):

using System;

using System.Drawing;

using System.Windows.Forms;
public class Thumbnails : System.Windows.Forms.Form {
// (Bé qua phdn ma designer.)
Image thumbnail;
private void Thumbnails Load(object sender, System.EventArgs e) {

Image img = Image.FromFile ("test.jpg");

int thumbnailWidth = 0, thumbnailHeight = 0;

// Piéu chinh chiéu 16n hon 1a 50 pixel.

// Viéc nay bao dam thumbnail s& khéng 1én hon 50x50 pixel.
// Néu mubn hién thi nhiéu thumbnail, ban sé& phai dung

// mét hinh vudng 50x50 pixel cho mdi thumbnail.

if (img.Width > img.Height) {

thumbnailWidth = 50;
thumbnailHeight = Convert.ToInt32(((50F / img.Width) *

img.Height));
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}else {
thumbnailHeight = 50;

thumbnailWidth = Convert.ToInt32(((50F / img.Height) *

img.wWidth));

thumbnail = img.GetThumbnailImage (thumbnailWidth,

thumbnailHeight, null, IntPtr.Zero);

private void Thumbnails Paint (object sender,

System.Windows.Forms.PaintEventArgs e) {

e.Graphics.DrawImage (thumbnail, 10, 10);

—

. w4 ~ V.4
9. Phdt t€ng “beep” la ke thdng
? Ban cin phat mdt Am thanh don gian, ching han tiéng “beep” ciia h¢ thong.

X St dung mot ham khéng-dwoc-quan-ly Win32 API nhw Beep hay sndPlaySound,
hodc goi ham Beep ciia Microsoft Visual Basic .NET.

.NET Framework khong chtra bat ky 16p dugc-quan-ly nao thyc hién viéc choi cac file am
thanh, ngay ca tiéng “beep” ctia hé théng ciing khong. Tuy nhién, ban c6 thé d& dang vugt qua
tré ngai nay bang Win32 API hoic Visual Basic .NET (cip ham Beep thong qua 16p
Microsoft.VisualBasic.Interaction). Trong truong hop thir hai, ban phai thém mot tham
chiéu dén Microsoft. VisualBasic.dll (c6 trong tit ca cac phién ban cua .NET Framework).

Vi du sau day st dung ca ham API Beep va ham Visual Basic Beep. Chl y 1a ham AP st dung
loa gén trong clia may tinh va phat 4m thanh véi tan s6 (tinh bang Hertz, ndm trong khoang tir
37 &én 32,767) va thoi gian (tinh bang mili-gidy) cho trudc. Cach nay s& khong phat bat ky
am thanh ndao néu may tinh khong c6 loa gan trong. Mit khac, ham Visual Basic Beep phat
tiéng “beep” chuén cua hé thdng (1a mét file WAV). Cach nay s& khong phat bit ky am thanh
nao néu may tinh khong c6 card am thanh, néu card 4m thanh khong duoc két ndi véi loa gin
ngoai, hodc néu Windows dugc cau hinh 1a khong phat am thanh (théng qua phan Sounds and
Audio Devices trong Control Panel).
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using System;
using System.Runtime.InteropServices;

using Microsoft.VisualBasic;
public class BeepTest {

[DllImport ("kernel32.d11")]

private static extern bool Beep (int freq, int dur);

[STAThread]

private static void Main(string[] args) {

// Phat tiéng "beep" tln sbé 440 Hz trong 100 mili-giay
// trén internal speaker.

Console.WritelLine ("Win32 API beep test.");

Beep (440, 100);

Console.ReadLine () ;

// Phat tiéng "beep" mic dinh ctua hé théng (file WAV).
Console.WriteLine ("VB beep test.");
Interaction.Beep();

Console.ReadLine () ;

}

Ban ciing c6 thé st dung cac ham Win32 API dé choi mot file am thanh do ban chon. Ky thuat
nay dugc mo ta trong muc 8.10.

10. ChOi file audio

? Ban cén choi mét file WAV hoic MP3.
‘X Sir dung ham API sndplaySound (hd trg file WAV), hoic sit dung thanh phin

ActiveMovie c6 trong Windows Media Player (hd tro file WAV va MP3)
Pé choi bat ky am thanh nao trong mot tmg dung .NET, ban can nhan su giup d& ciia mot thu
vién bén ngoai hodc 10i goi hé théng. May man thay, ca hai tiy chon nay déu dé dang thuc
hién duoc.
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o Thu vién winmm.dll (c6 trong Windows) chlta ham sndPlaySound nhén vao té€n ctia mdt
file WAV va mot thong sb chi dinh cach choi. Ban c6 thé chon choi &m thanh mét cach
ddng bo (gian doan viée thyc thi ciia chuong trinh cho dén khi 4m thanh d3 hoan tit),
bét dong bo, hodc trong mot vong lap chay phia nén.

+  Thu vién Quartz cung ciAp mot thanh phin COM c6 thé choi nhiéu kiéu file audio, gdm
cac dinh dang WAV va MP3. Thu vién Quartz dugc cap thong qua quartz.dll va no 1a
mét phan ctia Microsoft DirectX cho Windows Media Player va hé diéu hanh Windows.

Trong vi du nay, chiing ta s& sir dung cach tiép can thtr hai. Budc dau tién 1a tao mot 1op
Interop c6 thé quan ly sy twong tac giira img dung .NET va thu vién Quartz. Ban c6 thé tao
mot 16p C# cing v6i doan mé Interop nay bang tién ich Type Library Importer (tlbimp.exe) va
dong 1énh sau day ([WindowsDir] 1a duong dan cta thu muc cai dat Windows):

tlbimp [WindowsDir]\system32\quartz.dll /out:QuartzTypeLib.dll

Ban c6 thé sit dung Visual Studio .NET dé tao 16p Interop bang cach thém vao mot tham
chiéu. Chi can nhép phai vao dy an cua ban trong Solution Explorer, va chon Add Reference

tr menu ngit canh. Ké tiép, chon thé COM, va cudn xudng dé chon ActiveMovie control type
library (xem hinh 8.7).

Mot khi 16p Interop da duogc tao, ban co thé 1am viéc voi giao dién TMediaControl. Ban co thé
chi dinh file ma ban mudn choi bang RenderFile, va c6 thé diéu khién playback biang céc
phuong thirc nhu Run, Stop, va Pause. Playback dién ra trén mét tiéu trinh doc 1ap, nhu thé no
s€ khong block doan ma cta ban.

x
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Hinh 8.7 Chon ActiveMovie control type library trong hép thoai Add Reference

Vi du, tién ich Console duéi dy s& choi file audio duoc chi dinh trong d6i sé dong 1énh dau

tién:

using System;

class PlayAudio {

public static void Main(string[] args) {

}

// LAy tén file dugc chi dinh trong d6i sb dau tién.

string filename = args[0];

// Truy xudt giao dién IMediaControl.

QuartzTypelib.FilgraphManager graphManager =
new QuartzTypelLib.FilgraphManager () ;

QuartzTypelLib.IMediaControl mc =

(QuartzTypeLib.IMediaControl)graphManager;

// Chi dinh tén file.

mc.RenderFile (filename) ;

// B&t dau choi file audio bt déng bo.

mc.Run () ;

Console.WriteLine ("Press Enter to continue.");
Console.ReadLine () ;

mc.Stop () ;

Ban ciing c6 thé st dung thu vién Quartz dé hién thi file video (s€ duogc trinh bay trong muc

8.11).
1. Chdi file video
?

Ban cin choi mét file video (nhu MPEG, AVI, hoic WMV) ngay trén form.

Sir dung thanh phan ActiveMovie c6 trong Media Player. Gin két xuit video vio
mot PictureBox trén form bang cach thiét 1ap thudc tinh IVideoWindow.Owner la
thudc tinh PictureBox.Handle.



314
Chuong 8: Pd hoa, da phwong tién, va in 4n

.NET Framework khong chtra bat ky 16p dugc-quan-Iy nao dé twong tac véi cac file video,
nhung ban c6 thé st dung chirc ning DirectShow cia thu vién Quartz dwa-trén-COM (c6
trong Windows Media Player va hé diéu hanh Windows). Dé biét cach tao mét Interop
Assembly cho thu vién Quartz, ban hay tham khao muc 8.10.

Mot khi di tao Interop Assembly, ban c6 thé sir dung giao dién IMediaControl dé nap va choi
mot file video. V& co ban, k¥ thuat nay giéng nhu k¥ thuat di trinh bay trong muc 8.10 véi
file audio. Tuy nhién, néu mudn hién thi cira sé video ngay bén trong giao dién tng dung cua
ban (hon la trong moét ctra sb doc lap), ban phai st dung giao dién 1videoWindow. bbi tuong
FilgraphManager cO thé duoc ép kiéu thanh giao dién IMediaControl va IVideoWindow—va
nhiéu giao dién khéac ciing dugc hd trg nhu IBasicaudio (cho phép ban cdu hinh cac thiét lap
balance va volume). Véi giao di€n IvideoWindow, ban co thé gén két xuét video vao mot dbi
tuong trén form nhu panel hodc PictureBox. bé lam dugc nhu vay, ban cén thiét lap thudc
tinh IvideoWindow.owner 14 handle cua didu kiém d6 (ban co6 thé 1y dwgc handle nay bang
thudc tinh control.Handle). Ké tiép, goi IVideoWindow.SetWindowPosition dé thiét 1ap kich
thudce va vi tri cta ctra s6. Phuong thic nay ciing c6 thé dugc goi dé thay ddi kich thudce video
trong qué trinh playback (ching han, khi form bi thay d6i kich thudc).

Vi du duéi day cho phép ngudi dung md bét ky file video nao va choi nd trong mot
PictureBox. PictureBox bi neo dén tit ca cac canh cua form, nhu thé né ciing thay ddi kich
thudce khi form bi thay d6i kich thuéc. Poan ma dap tng cho su kién PictureBox.SizeChanged
s& thay d6i kich thudc cua cira sé video twong tng.

using System;

using QuartzTypeLib;

using System.Windows.Forms;

public class ShowMovie : System.Windows.Forms.Form {

private System.Windows.Forms.PictureBox pictureBoxl;

private System.Windows.Forms.Button cmdOpen;
// (B6 qua phdn mi designer.)

// Pinh nghia cac hing dung d& chi dinh window style.
private const int WM APP = 0x8000;

private const int WM GRAPHNOTIFY = WM APP + 1;
private const int EC_COMPLETE = 0x01;

private const int WS CHILD = 0x40000000;

private const int WS CLIPCHILDREN = 0x2000000;
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// Gitt tham chiéu mtc-form dé&n giao dién Media Control,
// d& doan mi cé thé didu khién playback cho
// movie duoc nap hién tai.

private IMediaControl mc = null;

// Gitt tham chiéu muc-form dén cia sbé video trong
// trudng hop né cadn dugc thay dbi kich thudc.

private IVideoWindow videoWindow = null;

private void cmdOpen Click(object sender, System.EventArgs e) {

// Cho phép ngudi dung chon file.
OpenFileDialog openFileDialog = new OpenFileDialog();
openFileDialog.Filter =

"Media Files|*.mpg;*.avi;*.wma;*.mov;" +

"rowav; *.mp2; *.mp3|All Files|*.*";

if (DialogResult.OK == openFileDialog.ShowDialog()) {

// Dung playback dbi véi movie hién tai, néu né tdn tai.

if (mc != null) mc.Stop();
// Nap file movie.
FilgraphManager graphManager = new FilgraphManager();

graphManager.RenderFile (openFileDialog.FileName) ;

// G&n cta sb video vao PictureBox trén form.

try {
videoWindow = (IVideoWindow)graphManager;
videoWindow.Owner = (int) pictureBoxl.Handle;

videoWindow.WindowStyle = WS CHILD | WS CLIPCHILDREN;

videoWindow.SetWindowPosition (
pictureBoxl.ClientRectangle.Left,
pictureBoxl.ClientRectangle.Top,
pictureBoxl.ClientRectangle.Width,

pictureBoxl.ClientRectangle.Height);
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} catch {

// L6i cé thé xay ra néu file khéng cb
// video source (chéng han, file MP3).
// Ban cé thé bo qua 16i nay va van cho phép

// playback tiép tuc (khéng cé hinh).

// B&t diu playback (bit déng bd) .
mc = (IMediaControl)graphManager;

mc.Run () ;

private void pictureBoxl SizeChanged(object sender,

System.EventArgs e) {
if (videoWindow != null) {
try {
videoWindow.SetWindowPosition (

pictureBoxl.ClientRectangle.Left,
pictureBoxl.ClientRectangle.Top,
pictureBoxl.ClientRectangle.Width,
pictureBoxl.ClientRectangle.Height) ;

} catch {

// Bé qua ngoai 1é& (bi ném khi thay ddi kich thuéc form)

// khi file khéng cé video source.
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private void ShowMovie Closing(object sender,

System.ComponentModel.CancelEventArgs e) {

if (mc != null) mc.Stop();

1=

Hinh 8.8 Choi file video trong PictureBox trén form

12. LAy thong tin v& cdc mdy in dd AUQc cai dat

? Ban cin liy danh sich ciac may in dang c¢6 hi¢u lyc trén may tinh.
x Poc tén cac may in da dwoc cai dit trong tip hop InstalledPrinters cta lép

System.Drawing.Printing.PrinterSettings.

Lép Printersettings md ta cac thiét 1ap cho mot may in va thong tin vé may in d6. Vi du,
ban c6 thé st dung 16p Printersettings d€ xac dinh cac kho giay (paper size), cac nguon
gidy (paper source), va cac 6 phan giai (resolution) duoc hd tro va kiém tra kha ning in mau
hoac in hai mat. Ngoai ra, ban c6 thé lay cac thiét 1ap trang mac dinh cho 1€ (margin), huéng
trang (orientation)...

Lép PrinterSettings cung Cép tap hop tinh InstalledPrinters, tdp hgp nay chira tén cua tat
ca cac may in da dugc cai dat trén may tinh. Néu muon tim thém thong tin vé céac thiét 1ap cho
mot may in cu thé, ban can tao mdt do0i tuogng PrinterSettings va thi€t 1dp thudc tinh
PrinterName cho phu hgp.

Ung dung Console dudi diy s& tim tat ca cac may in dd dugc cai dat trén may tinh va hién thi
thong tin vé kho gidy va do phan giai dugc hd trg boi mdi may in.

using System;

using System.Drawing.Printing;
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public class ListPrinters {

private static void Main(string[] args) {

foreach (string printerName in

PrinterSettings.InstalledPrinters) {

// Hién thi tén may in.

Console.WriteLine ("Printer: {0}", printerName) ;

// L&y céc thiét lap may in.
PrinterSettings printer = new PrinterSettings();

printer.PrinterName = printerName;

// Kiém tra tinh hgp 1& cua may in.

// (Budc nay can thiét trong trudng hop ban doc tén may in
// ti mdt gid tri do ngudi dung cldp hodc mdét thiét 1liap trong
// file registry hay configuration.)

if (printer.IsValid) {

// Hién thi danh sach cdc d6 phan giai hop 1é.

Console.WritelLine ("Supported Resolutions:");

foreach (PrinterResolution resolution in
printer.PrinterResolutions) {
Console.WriteLine (" {0}", resolution);

}

Console.WriteLine();

// Hién thi danh sach cac khd gidy hop 1&.

Console.WriteLine ("Supported Paper Sizes:");

foreach (PaperSize size in printer.PaperSizes) {

if (Enum.IsDefined(size.Kind.GetType(), size.Kind)) {
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Console.WriteLine (" {0}", size);

}

Console.WriteLine();

}

Console.ReadLine () ;

}

Dudi day 1a két xuit ma Gmg dung nay c6 thé hién thi:

Printer: SnagIt 7

Supported Resolutions:
[PrinterResolution High]
[PrinterResolution Medium]
[PrinterResolution Low]
[PrinterResolution Draft]
[PrinterResolution X=600 Y=600]
[PrinterResolution X=300 Y=300]
[PrinterResolution X=200 Y=200]

[PrinterResolution X=100 Y=100]

Supported Paper Sizes:
[PaperSize Letter Kind=Letter Height=1100 Width=850]
[PaperSize Legal Kind=Legal Height=1400 Width=850]
[PaperSize Executive Kind=Executive Height=1050 Width=725]
[PaperSize A4 Kind=A4 Height=1169 Width=827]
[PaperSize Envelope #10 Kind=NumberlOEnvelope Height=950 Width=412]
[PaperSize Envelope DL Kind=DLEnvelope Height=866 Width=433]
[PaperSize Envelope C5 Kind=C5Envelope Height=902 Width=638]
[PaperSize Envelope B5 Kind=B5Envelope Height=984 Width=693]

[PaperSize Envelope Monarch Kind=MonarchEnvelope Height=750 Width=387]

Printer: Adobe PDF

Supported Resolutions:
[PrinterResolution High]
[PrinterResolution Medium]

[PrinterResolution Low]
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[PrinterResolution Draft]

[PrinterResolution X=72 Y=72]

[PrinterResolution X=144 Y=144]

[PrinterResolution X=300 Y=300]

[PrinterResolution X=600 Y=600]

[PrinterResolution X=1200 Y=1200]

[PrinterResolution X=2400 Y=2400]

[PrinterResolution X=3600 Y=3600]

[PrinterResolution X=4000 Y=4000]

Supported Paper Sizes:

[PaperSize
[PaperSize
[PaperSize
[PaperSize
[PaperSize
[PaperSize
[PaperSize
[PaperSize
[PaperSize
[PaperSize
[PaperSize
[PaperSize
[PaperSize

[PaperSize

Ban khong can thyc hién cach lam nay khi tao mot ing dung cung cp chirc ning in. Theo
muc 8.13, ban c6 thé sir dung printDialog dé nhic ngudi dung chon mot may in va céc thict
1ap cho nd. Lép printbialog c6 thé tw dong ap dung céac thiét 1ap ctia nd cho PrintDocument

Letter Kind=Letter Height=1100 Width=850]
Tabloid Kind=Tabloid Height=1700 Width=1100]
Ledger Kind=Ledger Height=1100 Width=1700]
Legal Kind=Legal Height=1400 Width=850]
Executive Kind=Executive Height=1050 Width=725]
A3 Kind=A3 Height=1654 Width=1169]

A4 Kind=A4 Height=1169 Width=827]

A2 Kind=A2 Height=2339 Width=1654]

11 x 17 Kind=Custom Height=1700 Width=1100]
Screen Kind=Custom Height=518 Width=650]
ANSI C Kind=Custom Height=2200 Width=1700]
ANSI D Kind=Custom Height=3400 Width=2200]
ANSI E Kind=Custom Height=4400 Width=3400]
ANSI F Kind=Custom Height=4000 Width=2800]

ma khong can viét thém ma 1énh.

= Ban c6 thé in mdt viin ban trong bat ky kiéu wng dung nao. Tuy nhién, tng dung
ciia ban phai chira mdt tham chiéu dén System.Drawing.dll. Néu dang sir dung
mét kiéu duw an trong Visual Studio .NET khong c¢6 tham chiéu nay (nhw ing

dung Console), ban cin phai thém né vao.
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13. In vin 64n @n gidn

Ban can in text hodc hinh.

.
x Thu ly sw kién PrintDocument.PrintPage, va st dung cac phuong thirc DrawString
VA DrawImage ciia I6p Graphics dé in dir liéu ra trang.

NET st dung mé hinh in dwa-trén-su-kién bt déng bd (asynchronous event-based printing
model). bé in mot van ban, ban can tao mot déi tuong
System.Drawing.Printing.PrintDocument, cu hinh céc thudc tinh cua no, va roi goi phuong
thirc print dé thuc hién tac vu in. Bo thuc thi s& phat sinh céc su kién BeginPrint, PrintPage,
va EndPrint cua lop PrintDocument trén mot tiéu trinh m&i. Ban thu Iy cac sy kién nay va st
dung doi tuong System.Drawing.Graphics dé xuét di liéu ra trang. Hinh va text dugc ghi ra
trang theo cing cach nhu ban v& 1én cira s6 bang GDI+. Tuy nhién, ban c6 thé can phai theo
vét vi tri clia ban trén trang, vi moi phuong thirc ctia 16p Graphics déu yéu cau toa do chi dinh
noi can vé.

Cac thiét 1ap cho may in duwoc céu hinh théng qua cac thudc tinh
PrintDocument.PrinterSettings VA PrintDocument.DefaultPageSettings. Thudc tinh
PrinterSettings tra vé mot dbi twong PrinterSettings (dd duoc mo ta trong muc 8.12) cho
biét may in s€ dugc st dung. Thudc tinh DefaultPageSettings cung cép déi tuong
PageSettings cho biét d6 phan giai (resolution), 18 (margin), huéng trang (orientation)... Ban
c6 thé cdu hinh cac thudc tinh nay trong ma 1énh, hodc ban co thé su dung 16p
System.Windows.Forms.PrintDialog dé ngudi dung thuc hién cac thay dbi thong qua hop
thoai in chudn cta Windows (xem hinh 8.9). Trong hop thoai in, ngudi dung c6 thé chon mot
may in va chon s luong ban in (number of copies). Ngudi ding ciing c¢6 thé nhip vao nit
Properties d& céu hinh cac thiét 1ap nang cao nhu cach bd tri trang (layout) va do phan giai
may in (resolution). Cubi cing, ngudi dung c6 thé chip thuan hodc huy bo thao tac in bang
cach nhip OK hodc Cancel.

Print 2| x|
—Printer
Marme: adobe POF Properties |

Status:  Ready
Type: Adobe PDF Converker

Where: My Documents

Commenk: Creates Adobe POF [~ Print to File
—Prink range Copies
« Number of copies: |1 33

! Pages from:l go:l ﬂllﬁ 5 ol
v | Coflate
) Seleckion

Ok I Cancel |

Hinh 8.9 HOp thoai Print



322
Chuong 8: Pd hoa, da phwong tién, va in 4n

Trudce khi sit dung 16p PrintDialog, ban phai gén nd vao dbi tugng PrintDocument bang cach
thiét 1ap thudc tinh pPrintDialog.Document. Theo d6, bat ky sy thay d6i nao do ngudi dung
thuc hién trong hop thoai in s& tu dong duoc ap dung vao ddi tugng PrintDocument.

Vi du dudi day 1a mot form chi chira mot nat 1énh. Khi nguoi ding nhép vao nut nay, Gmg
dung s€ tao mot doi tugng PrintDocument mdi, cho phép nguoi dung cau hinh céc thiét 1ap in,
va roi bit dau thao tac in bat dong bod. Phuong thirc thu 1y su kién dap tng cho sy kién
PrintPage s€ ghi ra nhiéu dong text va mot buc hinh.

using System;

using System.Windows.Forms;

using System.Drawing;

using System.Drawing.Printing;
public class SimplePrint : System.Windows.Forms.Form {
private System.Windows.Forms.Button cmdPrint;
// (Bé qua phdn ma designer.)
private void cmdPrint Click(object sender, System.EventArgs e) {

// Tao mdét vdn ban va gin vao phuong thtc thu 1y sy kién.
PrintDocument doc = new PrintDocument () ;

doc.PrintPage += new PrintPageEventHandler (this.Doc PrintPage);

// Cho phép nguoi dung chon mdét mdy in
// va chi dinh cédc thiét 13p khac.
PrintDialog dlgSettings = new PrintDialog();

dlgSettings.Document = doc;

// Néu ngudi dung nhdp OK thi in vin ban.

if (dlgSettings.ShowDialog() == DialogResult.OK) {

// Phuong thi(ic ndy tra vé tuc thi, trudc khi tac vu in
// b&t dau. Sy kién PrintPage sé& phat sinh bdt déng bo.

doc.Print () ;
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private void Doc PrintPage (object sender, PrintPageEventArgs e) {

// Pinh nghia font.

Font font = new Font ("Tahoma", 30);

// Xac dinh vi tri trén trang.
// Trong trudng hop nay, ching ta doc cac thiét lap 1é
// (mic du khéng c6 gi ngdn ching ta vugt qua bién 18&).
float x = e.MarginBounds.Left;

float y = e.MarginBounds.Top;

// X4c dinh chiéu cao ctia moét dong (dwya trén font dugc st dung).

float lineHeight = font.GetHeight (e.Graphics);

// In ndm dong text.

for (int i=0; i < 5; i++) {

// V& text vdi but vé den, su dung font va
// toa dé ma ching ta da xé&c dinh.
e.Graphics.DrawString ("Thdp Dién Mai Phuc " + 1i.ToString(),

font, Brushes.Black, x, v);

// Dich xubng mét dong.
y += lineHeight;

}

y += lineHeight;

// V& hinh.
e.Graphics.DrawImage (Image.FromFile (Application.StartupPath +

"\\test.bmp"), x, y);

}

Vi du nay c¢6 mot han ché 1a né chi in mét trang don. D& in cac van ban phuc tap va nhiéu
trang hon, ban can phai tao mot 16p chuyén biét dé déng goi cac thong tin vé& van ban, trang
hién hanh... Ky thuat nay s€ dugc trinh bay trong muc 8.14.
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P2 Adobe Acrobat Professional - [document.pdf] = IEI|5|
ﬁﬁile Edit Wiew Document Tools Advanced window Help 8] =l

Thép Dién Mai Phuc 0
Thap Dién Mai Phuyc 1
Théap Dién Mai Phuc 2
Thap Dién Mai Phuc 3
Thap Dién Mai Phuc 4

Layersi\"‘l Bookmarks .

BExitn 4]
PTG

Hinh 8-10 VVan ban da dwoc in (st dung may in Adobe PDF)

14. In vin 68n c6 nh®u trang

? Ban cin in cac viin ban phirc tap gdm nhiéu trang va in nhiéu vin ban khac nhau
cung mt lac.

‘X Pit thong tin mudn in vao mdt 16p tiy bién din xuit tir PrintDocument, va thiét
14p thudc tinh PrintPageEventArgs.HasMorePages la true trong khi vin con trang
dé in.

Su kién PrintDocument.PrintPage cho phép ban chi in mot trang don. Néu muén in nhiéu
trang hon, ban can ﬂﬁétl@p thudc tinh PrintPageEventArgs.HasMorePages la true trong
phuong thuc thu 1y su kién printPage. Trong khi HasMorePages la true, 16p PrintDocument
van tiép tuc phat sinh cac sy kién printpPage (mdt sy kién cho mét trang). Tuy nhién, ban can
biét 1a dang in dén trang thtr may, dit liéu gi s& duoc in trén mdi trang... DPé thuc hién didu
nay, cach hay nhét la tao mot 16p tury bién.

Lop TextDocument dudi day thira ké tir PrintDocument va thém ba thudc tinh: Text luu trit mot

mang cac dong text, PageNumber cho biét trang vira dugc in, va offset cho biét dong vira dugc

in (trong mang Text).

public class TextDocument : PrintDocument {

private string[] text;
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private int pageNumber;

private int offset;

public string[] Text {
get {return text;}

set {text = value;}

public int PageNumber {
get {return pageNumber;}

set {pageNumber = value;}

public int Offset ({
get {return offset;}

set {offset = wvalue;}

public TextDocument (string[] text) {

this.Text = text;

}

Tuy thudc vao kiéu tai liéu mudn in, ban c6 thé chinh sta 16p nay. Vi duy, ban co thé luu trix
mot mang gém cac dit liéu hinh, mét vai ndi dung s€ dugc sir dung lam header hodc footer
trén mdi trang, thong tin vé font, hodc tén cua file ma ban mudn doc thong tin tir nd. Géi cac
thong tin ndy vao mot 16p don sé khién cho viéc in nhiéu vin ban cing mét luc dé dang hon.
Phin mi khoi dau ciing giéng nhu muc 8.13, chi khac 1a bay gio tao ddi twong TextDocument
(thay vi tao d6i twong PrintDocument). Phuong thirc thu Iy sy kién PrintPage giit vét ciia dong
hién hanh va kiém tra c6 con chd trdng trén trang hay khéng trude khi thyc hién in dong ké
tiép. Neu can trang mdi, thudc tinh HasMorepages dugc thict lap 1a true va sy kién Printpage
phat sinh 1an nita cho trang ké tiép. Néu khong, thao tac in xem nhu hoan tat.

Phin mi diy du cho form dugc trinh bay dudi day:

using System;

using System.Windows.Forms;

using System.Drawing;

using System.Drawing.Printing;

public class MultiPagePrint : System.Windows.Forms.Form {
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private System.Windows.Forms.Button cmdPrint;

// (B6 qua phdn mi designer.)

private void cmdPrint Click(object sender, System.EventArgs e) {

// Tao v&n ban gdm 100 dong.
string[] printText = new string[100];

for (int i=0; 1 < 100; i++) {

printText[i] = i.ToString();
printText[i] +=

Thédp Dién Mai Phuc (House of Flying Daggers)";

PrintDocument doc = new TextDocument (printText) ;

doc.PrintPage += new PrintPageEventHandler (this.Doc PrintPage);

PrintDialog dlgSettings = new PrintDialog();

dlgSettings.Document = doc;

// Néu ngudi dung nhdp OK thi in v&n ban.
if (dlgSettings.ShowDialog() == DialogResult.OK) {

doc.Print () ;

private void Doc PrintPage (object sender, PrintPageEventArgs e) {

// Thu 14y vdn ban da gui sy kién nay.

TextDocument doc = (TextDocument)sender;

// Pinh nghia font va x&c dinh chiéu cao.
Font font = new Font ("Tahoma", 10);

float lineHeight = font.GetHeight (e.Graphics);
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// Tao céac bién luu gitt vi tri trén trang.
float x = e.MarginBounds.Left;

float y = e.MarginBounds.Top;

// T&ng bién dém cho trang (cho biét sé trang da dugc in).

doc.PageNumber += 1;
// In tht ca théng tin via khit trén trang.
// Vong l&p nay két thic khi dong k& tiép vuot qui bién 18,

// hodc khéng con déng nao dé& in.

while ((y + lineHeight) < e.MarginBounds.Bottom &&

doc.0Offset <= doc.Text.GetUpperBound(0)) {

e.Graphics.DrawString (doc.Text [doc.Offset], font,

Brushes.Black, x, y);

// Dich dén dong dir liéu ké tiép.
doc.Offset += 1;

// Dich xubéng moét dong trén trang.
y += lineHeight;
if (doc.Offset < doc.Text.GetUpperBound(0)) {
// V&n con it nh&t mot trang nita.
// Cho biét sy kién ndy sé& phat sinh 14n nia.
e.HasMorePages = true;

telse {

// Thao téac in da hoan tét.

doc.Offset = 0;
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15. In text dang wrapping

? Ban cén phén tich mdt khdi text 16n thanh cic dong riéng biét sao cho vira khit
trén mot trang.

‘X Sir dung phwong thirc nap chdng Graphics.DrawString (phwong thirc nay nhin
vao m{t hinh chir nhét bién).

Thong thudng, ban s& can pha mot khoi text 16n thanh cac dong riéng biét dé c6 thé in 1én

trang timg dong mot. .NET Framework c6 thé thyuc hién cong viéc ndy mot cach tur dong bang

mot phién ban cia phuong thiic Graphics.DrawString (nhén vao mét hinh chit nhat bién). Ban

can chi dinh hinh chit nhat mé ta noi ban mudn text s& hién thi. Theo do, text s& duogc wrap

mot cach tu dong cho vira khit bén trong duong bién nay.

Poan ma duéi ddy thuc hién cach tiép can nay:

using System;

using System.Windows.Forms;

using System.Drawing;

using System.Drawing.Printing;
public class WrappedPrint : System.Windows.Forms.Form {
private System.Windows.Forms.Button cmdPrint;
// (B6 qua phdn mi designer.)
private void cmdPrint Click(object sender, System.EventArgs e) {

// Tao moét vdn ban va gin né vao phuong thtc thu 1y sy kién.

string text =
"Windows Server 2003 builds on the core strengths " +
"of the Windows family of operating systems--security, " +
"manageability, reliability, availability, and scalability. " +
"Windows Server 2003 provides an application environment to " +
"build, deploy, manage, and run XML Web services. " +
"Additionally, advances in Windows Server 2003 provide many " +
"benefits for developing applications.";

PrintDocument doc = new ParagraphDocument (text);

doc.PrintPage += new PrintPageEventHandler (this.Doc PrintPage);
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// Cho phép nguoi dung chon mdét mdy in
// va chi dinh céac thiét lap khac.
PrintDialog dlgSettings = new PrintDialog();

dlgSettings.Document = doc;

// Néu ngudi dung nhdp OK thi in vdn ban.
if (dlgSettings.ShowDialog() == DialogResult.OK) {

doc.Print () ;

private void Doc_PrintPage (object sender, PrintPageEventArgs e) {

// Thu 14y v&n ban da gui su kién nay.

ParagraphDocument doc = (ParagraphDocument)sender;

// Pinh nghia font va text.

Font font = new Font ("Arial", 15);

e.Graphics.DrawString(doc.Text, font, Brushes.Black,

e.MarginBounds, StringFormat.GenericDefault);

public class ParagraphDocument : PrintDocument {

private string text;

public string Text {
get {return text;}

set {text = value;}

public ParagraphDocument (string text) {

this.Text = text;
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2 Adobe Acrobat Professional - [document.pdf] - |EI|£|
',"_:,Eile Edit Yiew Document Tools Advanced Window Help _|ﬁ'|i|

Windows Server 20032 builds on the core strengths of the Windows
family of operating systems-—security, manageability, reliability,
availakility, and scalability. Windows Server 2002 provides an
application environment to build, deploy, manage, and run XML
‘Web services. Additionally, advances in Windows Server 2003
provide many benefits for developing applications.
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Hinh 8.11 Van ban da dwoc in (str dung may in Adobe PDF)

16. H#n thl print-preview

? Ban can sir dung print-preview dé biét dwoc vin ban khi dwgc in ra sé trong nhuw
thé nao.
x Stt dung PrintPreviewDialog hodc PrintPreviewControl (cd hai déu thu¢c khong

gian tén System.Windows.Forms).

.NET cung cap hai diéu kiém co6 thé nhan vao mot ddi tuong PrintDocument, chay doan ma
thuc hién thao tac in, va sir dung no6 dé tao print-preview trén man hinh. Hai diéu kiém nay la:

*  PrintPreviewDialog—hién thi print-preview trong mot ctra sb doc lap.
¢ PrintPreviewControl—hién thi print-preview trong mgt form tuy bién.

bé str dung ctra s6 print-preview doc lap, ban can tao doi tugng printPrevewDialog, an dinh
van ban, va goi phuong thitic PrintPreviewDialog.Show.

PrintPreviewDialog dlgPreview = new PrintPreviewDialog();
dlgPreview.Document = doc;

dlgPreview.Show () ;

Cira s6 print-preview (xem hinh 8.12) cung cip tat ca cac diéu khién can thiét dé di chuyén tir
trang ndy sang trang khac, thu phong trang... Ctra s6 nay ciing cung cip nat Print cho phép
nguoi ding gui truc tiép vin ban dén may in. Ban c6 thé bién d6i ctra s6 nay bang cach chinh
stra cac thudc tinh clia PrintPrevewDialog.

Ban ciing c6 thé thém PrintPreviewControl vao bt ky form nao dé hién thi print-preview ké
bén céc thong tin khac. Trong trudng hop ndy, ban khong can goi phuong thirc show. Ngay khi
ban thiét lap thudc tinh PrintPreviewControl.Document thi preview dugc tao ra. bé xo6a
preview, can thiét lap thudc tinh Document 1a null, va dé 1am tuoi preview, can gan lai thude
tinh Document. PrintPreviewControl chi hién thi cac trang preview, khong c6 thém diéu khién
nao khac. Tuy nhién, ban c6 thé thém cac diéu kiém dé thyc hién thu phong trang, 1at nhiéu
trang... Ban chi can diéu chinh cac thudc tinh ctia PrintPreviewControl cho phit hop.
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Vi dy, xét form dugc trinh bay trong hinh 8.13. N6 sap nhép mot PrintPreviewControl va cho
phép nguoi dung chon thiét 1ap cho zoom (thu phéng trang).

EXIEELE LY I

v futo
SO0%
200°%
150%:
100°%
T5%a
S0
25%a
10%

FPage 1=

Hinh 8.12 St dung PrintPreviewDialog d& hién thi print-preview trong mot ctra s doc lap

~ioix

Show Dialog |

Hinh 8.13 St dung PrintPreviewControl d& hién thj print-preview trong mét cra sb ty bién
Dudi ddy 1a phan ma cho form:
using System;
using System.Windows.Forms;
using System.Drawing;

using System.Drawing.Printing;

public class PrintPreview : System.Windows.Forms.Form {
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private System.Windows.Forms.PrintPreviewControl printPreviewControl;
private System.Windows.Forms.Button cmdPreview;
private System.Windows.Forms.ListBox lstZoom;

private System.Windows.Forms.Label labell;

// (Bé qua phdn ma designer.)

private PrintDocument doc;

// (Bé qua phdn mi cho phuong thic thu 1y sy kién

// PrintDocument.PrintPage - Xem muc 8.14)

private void PrintPreview Load(object sender, System.EventArgs e) ({

// Thiét lap cac zoom dugc phép.
for (int i=1; 1 <= 10; i++) {

lstZoom.Items.Add((i * 10).ToString());

// Tao v&n ban gdm 100 dong.

string[] printText = new string[100];

for (int i=0; 1 < 100; 1i++) {
printText[i] = i.ToString();
printText[i] +=

The quick brown fox jumps over the lazy dog.";

doc = new TextDocument (printText);

doc.PrintPage += new PrintPageEventHandler (this.Doc PrintPage);

lstZoom.Text = "100";
printPreviewControl.Zoom = 1;
printPreviewControl.Document = doc;

printPreviewControl.Rows = 2;
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private void cmdPreview Click(object sender, System.EventArgs e) ({

// Thiét 1&p zoom.

printPreviewControl.Zoom = Single.Parse(lstZoom.Text) / 100;

// Hién thi ca hai trang, trang nay & trén trang kia.

printPreviewControl.Rows = 2;

// G&n lai PrintDocument dé lam tuoi preview.

printPreviewControl.Document = doc;

qua phadn ma cho 1lép TextDocument - Xem muc 8.14)

/] (Bo
17.
?

Quan b tc W in

Ban cin tam dirng hoiic phuc hdi mét tic vu in hoic mdt hang doi in.

Sit dung Windows Management Instrumentation. Ban c6 thé liy théng tin tir
hang doi in bang mét truy vin véi 16p Win32_PrintJob, va ban cé thé sir dung cac
phuong thirc Pause VA Resume ciia cic I6p Win32 PrintJob VA Win32 Printer dé
quan ly hang doi.

Windows Management Instrumentatzon (WMI) cho phép ban 1dy mot lugng 16n cac thong tin
hé théng bang mot ¢t phéap gidng truy van. Mot trong cc cong viée ma ban ¢6 thé thyc hién
véi WMI 1a lay danh sach céc tac vu in dang cho, ciing véi thong tin vé mdi tac vu. Ban ciing
c6 thé thuc hién cac thao tac nhu in va phuc hoi mot tac vu hodc tat ca cac tac vu cho mot may
in. Bé str dung WMI, ban can thém mot tham chiéu dén System.Management.dIl.

Ung dung dudi day thuc hién mot truy vin WMI dé 1ay danh sach tit ca céac tac vu in dang cho
trén may tinh va hién thi /D cho mdi tac vu trong mot ListBox. Khi nguoi dung chon mot
item, mot truy van d?ly du hon s& duge thue hién, va cac chi tiét vé tac vu in nay duogc hién thi
trong mot TextBox. Cudi ciing, ngudi dung c6 thé nhip nut Pause va Resume sau khi chon mot
tac vu dé thay doi trang thai cia no.

using System;

using System.Windows.Forms;

using System.Management;

using System.Collections;
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public class PrintQueueTest : System.Windows.Forms.Form {

private System.Windows.Forms.ListBox lstJobs;
private System.Windows.Forms.Button cmdRefresh;
private System.Windows.Forms.TextBox txtJobInfo;
private System.Windows.Forms.Button cmdPause;
private System.Windows.Forms.Button cmdResume;
private System.Windows.Forms.Label labell;
private System.Windows.Forms.Label label?2;

// (B4 qua phdn ma designer.)

private void PrintQueueTest Load(object sender, System.EventArgs e)

cmdRefresh Click(null, null);

private void cmdRefresh Click(object sender, System.EventArgs e) {

// Chon té&t ca céc tac vu in dang cho.
string query = "SELECT * FROM Win32 PrintJob";
ManagementObjectSearcher jobQuery =

new ManagementObjectSearcher (query);

ManagementObjectCollection jobs = jobQuery.Get () ;

// Thém cac tac vu trong hang dgi vao ListBox.

lstJobs.Items.Clear();

txtJobInfo.Text = "";

foreach (ManagementObject job in jobs) {
lstJobs.Items.Add (job["JobID"]) ;

// Phuong théc nay thuc hién truy vdn WMI va tra veé
// téc vy WMI cho item hién dang dugc chon trong ListBox.

private ManagementObject GetSelectedJob () {

{
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try {

// Chon tac vu in phu hop.
string query = "SELECT * FROM Win32 PrintJob " +
"WHERE JobID='" + lstJobs.Text + "'";
ManagementObjectSearcher jobQuery =
new ManagementObjectSearcher (query);
ManagementObjectCollection jobs = jobQuery.Get () ;
IEnumerator enumerator = jobs.GetEnumerator();
enumerator.MoveNext () ;

return (ManagementObject)enumerator.Current;

}catch (InvalidOperationException) {

// Thudc tinh Current cua enumerator khdéng hop 1é

return null;

private void lstJobs SelectedIndexChanged(object sender,

System.EventArgs e) {

ManagementObject job = GetSelectedJob();
if (job == null) {
txtJobInfo.Text = "";

return;

// Hién thi théng tin vé tac vu.

string jobInfo = "Document: " + job["Document"].ToString();
jobInfo += Environment.NewLine;

jobInfo += "DriverName: " + job["DriverName"].ToString();
jobInfo += Environment.NewLine;

jobInfo += "Status: " + job["Status"].ToString();

jobInfo += Environment.NewLine;

jobInfo += "Owner: " + job["Owner"].ToString();
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jobInfo += Environment.NewLine;
jobInfo += "PagesPrinted: " +

job["PagesPrinted"].ToString();
jobInfo += Environment.NewLine;

jobInfo += "TotalPages: " + job["TotalPages"].ToString();

if (job["JobStatus"] != null) {
txtJobInfo.Text += Environment.NewLine;
txtJobInfo.Text += "JobStatus: " +
job["JobStatus"].ToString () ;
}
if (job["StartTime"] != null) {
jobInfo += Environment.NewLine;

jobInfo += "StartTime: " + Jjob["StartTime"].ToString();

txtJobInfo.Text = jobInfo;

private void cmdPause Click(object sender, System.EventArgs e)

if (lstJobs.SelectedIndex == -1) return;
ManagementObject job = GetSelectedJob();

if (job == null) return;

// Tam dung tac vu.
int returnValue = Int32.Parse(

job.InvokeMethod ("Pause", null) .ToString());

// Hién thi théng tin vé& gid tri tra vé.
if (returnValue == 0) {

MessageBox.Show ("Successfully paused job.");

telse {
MessageBox. Show (

"Unrecognized return value when pausing job.");
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private void cmdResume Click(object sender, System.EventArgs e) {

if (lstJobs.SelectedIndex == -1) return;
ManagementObject job = GetSelectedJob();

if (job == null) return;

if ((Int32.Parse(job["StatusMask"].ToString()) & 1) == 1) {

// Phuc héi tac wvu.
int returnValue = Int32.Parse

job.InvokeMethod ("Resume", null).ToString());

// Hién thi théng tin vé gid tri tra vé.
if (returnvValue == 0) {

MessageBox.Show ("Successfully resumed job.");

}else if (returnvValue == 5) {

MessageBox.Show ("Access denied.");

telse {
MessageBox . Show (

"Unrecognized return value when resuming job.");
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=i

Jobs:

s | Refresh List |

Selected Job:

Document: Microsoft Word - 08-Graphics, Pause |
Multimedia, and Printing.doc

CriverMame: Adobe PDF Converter R

Status: O Esume

Owner: Administrator

PagesPrinted: 0
TokalPages: 10

Hinh 8.14 LAy thong tin tir hang dgi in

Nh¢ rang cac quyén Windows c6 thé ngin ban tam ding hodc g& bo mot tac vu in do mot
ngudi ding khéc tao ra. Thuc ra, cac quyén niy con cé thé ngin ban ldy thong tin trang thai
va c6 thé gay ra ngoai 1.

= Cac phuwong thirc WMI khac ma ban c6 thé sir dung trong mdt Kich ban in bao
g("im AddPrinterConnection, SetDefaultPrinter, CancelAllJobs, Va PrintTestPage,
tat ca déu 1am viéc v6i 16p Win32_Printer. Pé c6 thém thong tin vé WMI, ban hiy
tham Kkhao tai liéu MSDN tai dia chi [http://msdn.microsoft.com/library/en-
us/wmisdk/ wmi/computer_system_hardware_classes.asp].

18. SU dUng Microsoft Agent

? Ban muén ng dung ciia minh c6 sy trg gitip ciia nhirng nhan vét hoat hinh nhuw
trong Microsoft Word, Microsoft Excel...
'X Sir dung diéu kiém Microsoft Agent.

Microsoft Agent 1a mot ky thuat ding dé thém cac nhan vét hoat hinh c6 tinh tuong tac vao
g dung hay trang web. Tinh tuong tac 14 chirc ning chinh yéu cua k¥ thuat Microsoft Agent:
cac nhan vat Microsoft Agent ¢ thé noi va dap lai diu vao cua nguoi ding thong qua viéc
nhén dang va tong hop giong néi. Microsoft sit dung ky thuat nay trong cac mg dung nhu
Word, Excel, va PowerPoint; giup ngudi dung tlm cau tra 101 cho nhirng cau hoéi va hiéu cach
thirc hoat dong cua ing dung. Microsoft cung cap thong tin vé ky thuat Microsoft Agent tai
[www.microsoft.com/msagent].

Diéu kiém Microsoft Agent cho phép nguoi dung tuong tac voi cac ung dung va trang web
thong qua glong néi—dang giao tiép tu nhién nhit cia con ngudi. Khi ngudi ding noi vao
micro, diéu kiém nay sir dung mot by may nhan dang g10ng n01—day la irng dung dich am
thanh dau vao tir micro thanh ngdén ngit ma may tinh hiéu dugc. Diéu kiém Microsoft Agent
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cling st dung mdt bd may text-to-speech—day la ung dung dich céac tir do ngudi dung nhép
vao thanh 4m thanh c6 thé nghe duogc qua loa.

Diéu kiém Microsoft Agent cho phép ban truy xuit bon nhan vat da dugc dinh nghia sin—
Genie (vi than), Merlin (thuat si), Peedy (con vet) va Robby (ngudi méay). Mdi nhan vat co
mot tap cac hanh dong ma ban c6 thé st dung trong (mg dung nham minh hoa cac quan diém
hay chirc niang khac nhau. Chang han, tip cac hanh dong ciia Peedy gom cac dang bay khac
nhau ma ban c6 thé st dung dé dich chuyén Peedy trén man hinh. Ban ciing c6 thé tu tao cho
minh cidc nhan vat hoat hinh v&i su tro giup cua Microsoft Agent Character Editor va
Microsoft Linguistic Sound Editing Tool (c6 trong dia CD dinh kém).

Vi du dudi diy minh hoa cach xiy dung mot Gmg dung don gian véi dicu kiém Microsoft
Agent. Ung dung ndy gom hai ComboBox ding dé chon mot nhan vat va mot hanh dong. Khi
nguoi dung chon cic comboBox ndy, nhan vat duoc chon s& xuét hién va thyc hién hanh dong
duoc chon. Ung dung nay sir dung viéc nhan dang va téng hop giong ndi dé didu khién céac
hanh dong ciia nhan vat: nguoi dung c6 thé bao nhan vat thuc hién hanh dong bang cach nhin
phim [Scroll Lock] va rdi doc tén hanh déng vao micro. Vi du nay ciing cho phép ngudi ding
chuyén sang mot nhan vat maéi béng cach goi té€n nhan vat, va con tao thém mot 1énh tuy bién
13 MoveToMouse. Ngoai ra, nhan vat ciing s& doc bat cir text nao ma ngudi dung nhap vao
TextBox. Trudc khi chay vi du nay, ban phai cai dat diéu kiém Microsoft Agent, by may nhan
dang giong ndi, bd may text-to-speech, va cac dinh nghia nhan vat (cé6 trong dia CD dinh
kém).

Dé co thé thém diéu kiém Microsoft Agent vao du an, ban hdy nhép phai vao hop cong cu va
chon Add/Remove Items. Ké d6, vao thé COM Components, va chon Microsoft Agent 2.0. Nhu
thé, Microsoft Agent s& dugc thém vao vao hop cong cu. Khi ban tha diéu kiém nay 1én form,
cac Interop Assembly can thiét s& duoce sinh ra va dugce thém vao du an.

Customize Toolbox x|

MET Framework Components  COM Components |

Mame | Path | Librar |A

] LogUI Contral CHWINDOWS\ System32linetsrvicnfg.,.  cnfgprts OLE Ca...

[[] Macromedia Flash Factory Object CAWINDOWS System32imacromedif, .. Shockwave Flash

[[] Microsoft Activex Upload Contral, v... <:\Program Filestweb PublishiFLURL. ... Flupl Contral Lib.,, —

[[] Microsoft ADO Daka Contral, versio,..  CAWINDOWS System3z M3A000C,.,,  Microsoft ADO L.,

™3k 1icrosoft Agent Contral 2, CAWINDOWS msagentiagent CElL dil Microsoft Agent. ..

[ Microsoft Animation Control, versio,.. CWINDOWS|System32\COMCT232,,.,  Microsoft Winda..,

[ Microsoft Certificate Authority Com,..  CHWINDOWS|System32iinetsrvicert...  certmap OLE Ca...

[ Microsoft Certificate Mapping Control — CH\WINDOWS|Systema2iinetsrvicert...  certmap OLE Co...

[ Microsaft Chart Contral 6.0 (SP4Y (... CHWINDOWS|Systema2imschrt20.ocx  Microsoft Chart ..,

] Microsoft Commaon Dialog Conteal, .., COWINDOWS\system32iComdlg32. ooy Microsaft Comm.;l;I
3

'4_] P - P T T T R PRSP I..- -

—Microsoft Agent Contral 2.0
Browse, .. |
ﬁ Language:  Language Meutral —

Version: 2.0

o4 I Cancel Reset | Help |

Hinh 8.15 Chon Microsoft Agent Control 2.0 trong ctra s& Customize Toolbox

public class FrmAgent : System.Windows.Forms.Form



340

Chuong 8: Pd hoa, da phwong tién, va in 4n

// (Bd qua phdn m& designer.)

// Péi tuong agent hién tai.

private AgentObjects.IAgentCtlCharacter mSpeaker;

// Phuong thtc thu 1y su kién KeyDown cua txtLocation.

private void txtLocation KeyDown (object sender,

System.Windows.Forms.KeyEventArgs e)

if (e.KeyCode == Keys.Enter)

{

// Thiét 14p noi luu tr@ nhdn vat vao txtLocation.

string location = txtLocation.Text;

// Khdi tao cac nhén vat.

try

{

// Nap cic nh&n vat vao dbi tugng agent.
mainAgent.Characters.Load ("Genie", location & "Genie.acs")
mainAgent.Characters.Load ("Merlin", location + "Merlin.acs");
mainAgent.Characters.Load ("Peedy", location & "Peedy.acs")

mainAgent.Characters.Load ("Robby", location & "Robby.acs")

// V& hiéu txtLocation va kich hoat cac diéu kiém khac.
txtLocation.Enabled = false;

txtSpeech.Enabled = true;

cmdSpeak.Enabled = true;

characterCombo.Enabled = true;

actionsCombo.Enabled = true;

// Thiét 1l4p nhan vat hién tai 14 Merlin va hién nha&n vat nay.
mSpeaker = mainAgent.Characters["Merlin"];

GetAnimationNames (); // Thu 14y danh sach hanh déng.



341
Chuong 8: Dd hoa, da phwong tién, va in 4n
mSpeaker. Show (0) ;
}
catch (FileNotFoundException)
{
MessageBox.Show("Invalid character location", "Error",

MessageBoxButtons.OK, MessageBoxIcon.Error);

// Phuong thtc thu 1y su kién Click cua nut Speak.

private void cmdSpeak Click(System.Object sender, System.EventArgs e)

{
// Néu txtSpeech rdng, nhan vat nhic ngudi ding nhdp text vao txtSpeech.
if (txtSpeech.Text == "")

{

HH)’.

mSpeaker.Speak ("Please type the words you want me to speak",

else

mSpeaker.Speak (txtSpeech.Text, "");

// Phuong thtc thu 1y su kién Click cua agent.
private void mainAgent ClickEvent (object sender,

AxAgentObjects. AgentEvents ClickEvent e)

mSpeaker.Play ("Confused") ;
mSpeaker.Speak ("Why are you poking me?", "");

mSpeaker.Play ("RestPose");

// Phuong thuc thu 1y su kién SelectedIndexChanged cua characterCombo
// (ngudi dung chon nhan vat mdi).
private void characterCombo SelectedIndexChanged(System.Object sender,

System.EventArgs e)
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ChangeCharacter (characterCombo.Text) ;

// An nhan vat hién tai va hién nhan vat moi.

private void ChangeCharacter (string name)

{
mSpeaker.Hide (0) ;
mSpeaker = mainAgent.Characters|[name];
GetAnimationNames () ; // Sinh lai danh sa&ch hanh ddng.

mSpeaker.Show (0) ;

// Thu 14y tén cédc hanh déng va dua vao actionsCombo.
private void GetAnimationNames ()
{
// Bao dam tinh an toan vé tiéu trinh.
object synclockObject = (this);
Monitor.Enter (synclockObject) ;
try
{
// LAy tén cac hanh déng.
IEnumerator enumerator =
mainAgent.Characters.Character (mSpeaker.Name) .
AnimationNames.GetEnumerator () ;

string voiceString;

// Xbéa actionsCombo.
actionsCombo.Items.Clear () ;

mSpeaker.Commands.RemoveAll () ;

// Thém t&t ca céc hanh déng (cho phép ra lénh bing giong ndéi).
while (enumerator.MoveNext ())

{

voiceString = Convert.ToString(enumerator.Current);
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voiceString = voiceString.Replace(" ", "underscore");

actionsCombo.Items.Add (enumerator.Current) ;

mSpeaker.Commands.Add (Convert.ToString (enumerator.Current),

voiceString, true, false);

// Thém lénh tuy bién.
mSpeaker.Commands.Add ("MoveToMouse", "MoveToMouse",
"Move To Mouse", true, true);
}
finally

{
Monitor.Exit (synclockObject) ;

// Phuong thutc thu 1y sy kién SelectedIndexChanged cua actionsCombo
// (ngudi dung chon hanh déng mdi) .
private void actionsCombo_ SelectedIndexChanged (System.Object sender,

System.EventArgs e)

mSpeaker.Stop (null);
mSpeaker.Play (actionsCombo.Text) ;

mSpeaker.Play ("RestPose") ;

// Phuong thtc thu 1y sy kién Command cua agent.
private void mainAgent Command(System.Object sender,

AxAgentObjects. AgentEvents CommandEvent e)

AgentObjects.IAgentCtlUserInput command =

( (AgentObjects.IAgentCtlUserInput) (e.userInput));

// Pdi nhan vat néu ngudi dung doc tén nhan vat.
if (command.Voice == "Peedy" || command.Voice == "Robby" ||

command.Voice == "Merlin" || command.Voice == "Genie")
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ChangeCharacter (command.Voice) ;

return;

// Gui agent dén chudt.
if (command.Name == "MoveToMouse")
{
mSpeaker.MoveTo (Convert.ToIntl6 (Cursor.Position.X - 60),
Convert.ToIntl6 (Cursor.Position.Y - 60), null);

return;

// Thuc hién hanh déng mdi.
mSpeaker.Stop (null);

mSpeaker.Play (command.Name) ;

=i

i Character Mame / Location

IC:\\-\-"I MO OS5 mzagentichars ISeIect Character ﬂ

CRM iz a business strategy focuzed on maximizing
shareholder value thraugh winning, growing, and keeping
the right custamers. It emplops practices, methodaologies.
software, and Internet capabiliies that kelp an enterprize
manage custamer relationships in an organized way.

-- Metlin is not liskening --

Heard "Move To Mouse”

[Why areyou poking me? ]

Y

e

Open Yoice Commands Window

Hide




345
Chuong 8: Dd hoa, da phwong tién, va in 4n

Hinh 8.16 U'ng dung th&r nghiém Microsoft Agent
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4c 16p 1/0 ciia Microsoft .NET gom hai loai chinh. Loai thir nhét truy xuat thong tin

tir hé thdng file va cho phép thuc hién cac thao tac trén hé thong file (nhu chép file,

chuyén thu muc). Hai 16p tiéu biéu 13 FileInfo va DirectoryInfo. Loai thir hai quan
trong hon, gdm rat nhiéu 16p cho phép doc va ghi dir liéu tir moi kiéu stream. Stream c6 thé
twong ung voi mat file nhi phan hay van ban, mot file trong khong gian luu trit riéng, mot két
ndi mang, hodc mot ving dém bd nhd. Trong moi trudng hop, cach thuc tuong tac véi stream
déu nhu nhau. Trong chuong ndy, chiing ta s& xem xét cac 16p hé thdng file va cac 16p dua-
trén-stream.

Cac muc trong chwong nay trinh bay cac van dé sau:

Truy xuat va sira di cac thong tin ciia mot file hay mot thu muc (cac muc 9.1, 9.2, 9.4,
9.5, va 9.16).

Chép, di chuyén, x6a file hay thu muc (muc 9.3).

Hién thi dong mot cdy thu muc trong mot ung dung dwa-trén- Windows (muc 9.6) va sir
dung cac hdp thoai file (muc 9.17).

Poc va ghi file van ban (muc 9.7) va file nhi phan (muc 9.8), cling nhu tao file tam
(muc 9.15) va file trong mot khong gian luu trir riéng ctia nguoi dung (muc 9.18).

Doc file mot cach bat dong bd (muc 9.9).

Tim file (muyc 9.10) va kiém tra hai file c6 tring nhau hay khong (muc 9.11).
Lam viéc vé6i cac chudi co chira thong tin dudng dan (muc 9.12 dén 9.14).
Theo dbi su thay d6i cuia hé théng file (muc 9.19).

Ghi ra cong COM (muc 9.20).

1. Truy xplt cdc thong tin v& file hay thad mic

? Ban cin truy xuit cac thong tin vé mot file hay mot thw muc, ching han ngay tao
hay cac thudc tinh cia chung.

‘X Tao  dbi twgng  System.IO.FileInfo cho file hay doi tuwong

System.I0.DirectoryInfo cho thu muc. Sau do6, truyén duong din téi file hay thuw

muc d6 trong phwong thirc khéi dung. Cac thong tin cin thiét s&é dwoc truy xuat

thong qua céc thudc tinh ciia dbi twong.

Pé tao mot ddi twong FileInfo hay DirectoryInfo, ban can truyén dudng dan twong dbi hay
ddy du trong phuong thirc khoi dung cta nd. Ban c6 thé 14y cac thong tin vé file hay thu muc
thong qua cac thudc tinh ciia ddi tugng twong tmg. Bang 9.1 liét ké cac thanh vién cua 16p
FileInfo va DirectoryInfo:

Bang 9.1 Cac thanh vién cua Filelnfo va Directorylnfo

Thanh vién Thuodc I16p Mo ta
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. Tra vé true hay false, tuy thudc vao file hay
. FileInfo va 2 LA P . X s s
Exists , thu muc ¢6 ton tai & duong dan dugc chi dinh
DirectoryInfo R
hay khong.

. Tra vé& mét hodc nhiéu gia tri thudc kiéu liét
. FileInfo va A <k .
Attributes r ké System.IO.FileAttributes, cho biét cac
DirectoryInfo e q
thudc tinh cua file hay thu muc.

CreationTime, . Tra vé cac thé hién system.DateTime cho biét
. FileInfo va s N A
LastAccessTime, Va , khi nao mot file hay thu muc duoc tao ra, truy
i o DirectoryInfo o A Y z.
LastWriteTime xuat lan cuoi, va cép nhat lan cuoi.
. . Tra vé mot chudi chira tén day du, tén thu muc
FullName, Name, va FileInfo va A N A 0 A \ A ,
. : hay tén file (cung phan m¢& rdng), va phan mé
Extension DirectoryInfo . v
rong.
Length FileInfo Tra vé kich thudc file (tinh theo byte).
DirectoryName tra vé chudi chira tén cua thu
i 3 . myc cha; Direct tra vé dbi tuon
DirectoryName va FileInfo ' 5 irectory ong

Directory DirectoryInfo mo ta thu muc cha, cho phép
ban truy xuat thém thong tin vé no.

Tra vé doi tugng DirectoryInfo mo ta thu

Parent va Root DirectoryInfo K
muc cha hay thu muc gbc.

Tao mot thu muc bén trong thu muc dugc mod
ta boi doi tuong DirectoryInfo, tén thu muc

CreateSubdirectory DirectoryInfo can tao duoc truyén cho phuong thuc. Tra vé
déi tuong DirectoryInfo md ta thu muc con
vira tao.

Tra vé mang céc ddi tuong DirectoryInfo,
GetDirectories DirectoryInfo mdi ddi tugng mod ta mot thuy muc con trong
thu myc nay.

Tra vé mang cac ddi tuong FileInfo, mdi ddi

GetFiles DirectoryInfo R ;
trong md tad mot file trong thu muc nay.

Chu ¥ hai diém quan trong khi sir dung cac ddi tugng FileInfo va DirectoryInfo:

+ Tt ca cac thudc tinh cta déi tugng FileInfo va DirectoryInfo dugc doc ngay lan dau
tién ban truy xudt mot thudc tinh nao do. Néu file hay thu muc thay d6i sau thoi diém
ndy, ban phai goi phuong thirc Refresh dé cap nhat cac thudc tinh.

+  S& khong c6 16i néu ban chi dinh mot duong din khong tuong g véi mot file hay thu
muyc dang ton tai khi tao mot déi tuong FileInfo hay DirectoryInfo. Thay vao do, ban
s& nhan dugc mot dbi tuong mo ta file hay thu muc khong tOn tai—thuoc tinh Exists
clia né c6 gia tri false. Ban co thé sir dung ddi tuong nay dé tao file hay thu muc bang
cach goi phuong thuc Create cua nd. Néu ban truy xuat thudc tinh khac, ngoai 1¢&
FileNotFoundException hay DirectoryNotFoundException S€ bi ném.
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Ung dung Console dudi ddy nhan mot dudong dan file tir dong 1énh, va rdi hién thi thong tin vé
file va thu muc chura file.
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using System;

using System.IO;

public class FileInformation {

private static void Main(string[] args) {

if (args.Length == 0) {

Console.WritelLine ("Please supply a file name:”);

return;

FileInfo file = new FileInfo(args[0]);

// Hién thi théng tin file.
Console.WriteLine ("Checking file: " + file.Name);

Console.WriteLine ("File exists: " + file.Exists.ToString());

if (file.Exists) {

Console.Write("File created: ");

Console.WritelLine (file.CreationTime.ToString()) ;
Console.Write ("File last updated: ");
Console.WriteLine (file.LastWriteTime.ToString());
Console.Write ("File last accessed: ");
Console.WritelLine (file.LastAccessTime.ToString());
Console.Write("File size (bytes): ");
Console.WriteLine (file.Length.ToString());
Console.Write("File attribute list: ");

Console.WritelLine (file.Attributes.ToString());

}

Console.WriteLine () ;

// Hién thi théng tin thu muc.

DirectoryInfo dir = file.Directory;
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Console.WriteLine ("Checking directory: " + dir.Name);
Console.WriteLine ("In directory: " + dir.Parent.Name);
Console.Write ("Directory exists: ");

Console.WriteLine (dir.Exists.ToString());

if (dir.Exists) {
Console.Write ("Directory created: ");
Console.WriteLine (dir.CreationTime.ToString());
Console.Write("Directory last updated: ");
Console.WriteLine (dir.LastWriteTime.ToString());
Console.Write ("Directory last accessed: ");
Console.WriteLine (dir.LastAccessTime.ToString());
Console.Write ("Directory attribute list: ");
Console.WriteLine (dir.Attributes.ToString());
Console.WriteLine ("Directory contains: " +

dir.GetFiles () .Length.ToString() + " files");

Console.ReadLine () ;

}

Néu ban thuc thi 1énh FileInformation c:\windows\win.ini, két xuét c6 thé nhu sau:
Checking file: win.ini

File exists: True

File created: 2001-08-23 8:00:00 AM

File last updated: 2003-03-22 9:55:16 AM

File last accessed: 2003-05-26 2:21:53 PM

File size (bytes): 2128

File attribute list: Archive

Checking directory: windows
In directory: c:\
Directory exists: True

Directory created: 2000-01-01 8:03:33 AM
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Directory last updated: 2003-05-26 2:25:25 PM

Directory last accessed: 2003-05-26 2:25:25 PM

Directory attribute list: Directory

Directory contains: 147 files

=

Ban c6 thé sir dung cic phwong thic tinh ciia 16p File va Directory thay cho cac
phuong thitc ciia 16p FileInfo va DirectoryInfo, nhung ban phii truyén tén file
hay duong din mdi 1in goi. Trong trwong hop thuc hién nhiéu thao tic véi cung
mdot file hay thw muc thi st dung cac 16p FileInfo va DirectoryInfo nhanh hon,
vi chiing thye hién kiém tra bao mat chi mot lan.

32 -2 N

Thi€t Ap cdc thudc tink da file va th mic

Ban cén kiém tra hay thay ddi cac thudc tinh cia file hay thu muc.

Tao dbi twong System.I0.FileInfo cho file hay tao dbi twong
System.IO.DirectoryInfo cho thw muc. Sau d6, st dung cac toan tir AND (&) va
OR (|) dé thay déi gi4 tri ciia thudc tinh Attributes.

Céac thudc tinh FileInfo.Attributes va DirectoryInfo.Attributes md ta cac thudc tinh caa
file nhu archive, system, hidden, read-only, compressed, va encrypted (tham khao thém trong
tai liéu MSDN). Vi mét file c6 thé c6 nhiéu thudc tinh nén Attributes 1a mot tap cac gia tri
kiéu liét ké. Pé kiém tra hay thay d6i mot thudc tinh don 1é, ban can sir dung cac phép toan

trén bit.

Vi du sau nhan vao mét file va kiém tra thudc tinh read-only:

using System;

using System.IO;

public class Attributes {

private static void Main() {

// Gia su file nay cdé thudc tinh archive va read-only.

FileInfo file = new FileInfo("data.txt");

// Lénh nay sé& hién thi chudi "ReadOnly, Archive".

Console.WriteLine (file.Attributes.ToString());

// Piédu kién dudi day sai, vi con cé thudc tinh khac
// da duoc thiét lap.
if (file.Attributes == FileAttributes.ReadOnly) {

Console.WriteLine ("File is read-only (faulty test).");
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// Piéu kién dudi day dang, vi né chi loc ra

// thudc tinh read-only.

if ((file.Attributes & FileAttributes.ReadOnly) ==
FileAttributes.ReadOnly) {

Console.WritelLine ("File is read-only (correct test).");

Console.ReadLine () ;

= Pé hiéu dwoc vi du trén, ban cin biét rang Attributes dwoc tao thanh (¢ dang
nhi phan) boi mdt diy cac chir s6 0 va 1, ching han 00010011. Mbi chix s6 1 cho
biét mét thudc tinh dwge thiét 1ap, mdi chir s6 0 cho biét mt thude tinh khong
dugrc thiét 1ap. Khi ban sir dung phép AND, né sé so sainh mdi chir sé nay véi mdi
chir sé twong ng trong gia tri liét ké. Vi du, néu ban AND gia tri 00100001 (md
ta thudc tinh archive va read-only) voi gia tri li€t ké 00000001 (mo ta thudc tinh
read-only), két qua s& 1a 00000001 (chi c6 dwoc chir s6 7 khi & ca hai vi tri twong
ing déu 1a I).

Khi thiét 1ap mot thude tinh, ban cling phai stir dung phép toan trén bit. Trong trudong hop nay,

ban cin cin than dé khoéng v6 y xo6a cac thudc tinh khac.

// Chi thém thudc tinh read-ony.

file.Attributes = file.Attributes | FileAttributes.ReadOnly;

// Chi xbéa thudc tinh read-only.

file.Attributes = file.Attributes & ~FileAttributes.ReadOnly;

3. Chép, chuy@n, xda file hay ths mJc

Ban cén chép, chuyén, x6a mét file hay thu muc

=D

& Tao d6i twong System.I0.FileInfo cho file hay d6i twong
System.IO.DirectoryInfo cho thuw muc, truyén duong din cho phwong thirc khoi
dung. Str dung cic phwong thire ciia dbi twong dé chép, chuyén, xéa.

Céc 16p FileInfo va DirectoryInfo cung cAp nhiéu phuong thirc ding dé thao tac trén file va
thu muc. Bang 9.2 va 9.3 trinh bay cac phuong thic cia 16p FileInfo va DirectoryInfo.

Bang 9.2 Cac phuong thirc diing dé thao tac déi twong Filelnfo

Phwong thirc Mbo ta
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Chép mot file sang duong dan mdi, tén file duoc chi dinh
trong ddi sd. N6 ciing tra v& mot ddi twong FileInfo mo ta file
m&i duge chép. Ban c6 thé truyén thém mot thong sb tiy chon
¢6 gia tri true dé cho phép chép dé.

CopyTo

Create tao file duoc chi dinh va tra vé mot doi tuong
FileStream ding dé ghi ra file. CreateText ciing thyc hién nhu
thé, nhung tra vé d6i twong streamiriter goi liy stream. Xem
muc 9.7 va 9.8 dé c6 thém thong tin vé viée ghi file.

Create Va CreateText

Mo mot file (l‘léu nod ton tai). OpenRead va OpenText m& file
trong ché d6 chi-doc, tra vé mot doi tuong FileStream hay
StreamReader. Openiirite md file trong ché do chi-ghi, tra vé
mot ddi tuong Filestream. Xem thém muc 9.7 va 9.8 dé c6
thém thong tin vé viée doc file.

Open, OpenRead, OpenText,
va OpenWrite

Delete X6a file (néu no ton tai).
Chuyén mot file dén duong din méi, tén file duoc chi dinh
MoveTo trong doi sO. MoveTo cling dugc st dung dé doi tén mat file ma
khoéng chuyén chd.

Bang 9.3 Cac phuwong thirc dung dé thao tac déi twong Directorylnfo

Phwong thirc Mo ta

Tao thu muc duoc chi dinh. Néu dudng dan chi dinh nhiéu thu

Create X D4 . . N
muc chua tOn tai, tat ca sé€ duoc tao mot luot.

Tao mot thu muc véi tén cu thé bén trong thu myc dugc mo ta
CreateSubdirectory bdi doi twong DirectoryInfo. N6 cling trd vé mot doi tuong
DirectoryInfo mo ta thu muc con.

Xo6a mot thu muc (néu no tdn tai). Néu mudn xo6a mot thu muc
¢6 chira cac thu muc khac, ban phai str dung phuong thirc nap

Delete 5 2 ‘
chong pelete chap nhan mét thong so cd tén 1a recursive va
thiét 1ap no6 1a true.

MoveTo Chuyén mot thu muc dén dudng dan méi. MoveTo c6 thé dugc

str dung dé d6i tén mot thu muc ma khong chuyén chd.

Lép DirectoryInfo khong ¢ phuong thirc nao dung dé sao chép thu muc. Tuy nhién, ban c6
thé dé dang viét duoc mot phuong thirc nhu thé dua trén k¥ thuat dé quy va phuong thirc
CopyTo cUa ddi tugng FilelInfo:

using System;

using System.IO;

public class FileSystemUtil {
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public static void CopyDirectory(DirectoryInfo source,

DirectoryInfo destination) {

if (!'destination.Exists) {

destination.Create();

// Chép tét ca file.
FileInfo[] files = source.GetFiles();

foreach (FileInfo file in files) {
file.CopyTo (Path.Combine (destination.FullName, file.Name));
// Xu ly céc thu muc con.
DirectoryInfo[] dirs = sourceDir.GetDirectories();
foreach (DirectoryInfo dir in dirs) {
// L&y thu muc dich.
string destinationDir = Path.Combine (destination.FullName,

dir.Name) ;

// Gol dé& quy CopyDirectory() .

CopyDirectory(dir, new DirectoryInfo(destinationDir));

}

Vi du sau str dung phuong thirc vira viét ¢ trén dé chép thu muc, dudng dan cac thu muc duoc

truyén qua dong lénh:

public class CopyDir {
private static void Main(string[] args) {

if (args.Length != 2) {
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Console.WriteLine ("usage: " +
"CopyDir [sourcePath] [destinationPath]");

return;

DirectoryInfo sourceDir = new DirectoryInfo(args[0]);

DirectoryInfo destinationDir = new DirectoryInfo(args[l]);

FileSystemUtil.CopyDirectory (new DirectoryInfo (sourceDir),

new DirectoryInfo(destinationDir));

Console.WriteLine ("Copy complete.");

Console.ReadLine () ;

—

Tink Rich thdSc a thd mUc

=D h

Ban cén tinh Kich thuédc ciia tit ca file nam trong mét thu muc (hodc ca trong

cac thw muc con ciia no).

>

Duyét qua tit ca file trong thu muc, tinh tong cac thudc tinh FileInfo.Length ciia
chiing. Sir dung k¥ thuit d¢ quy dé tinh cho ci cac file nim trong cic thu muc
con.

Lép DirectoryInfo khong c6 thude tinh ndo tra vé thong tin kich thudc. Tuy nhién, ban co thé
dé dang tinh dugc kich thudc cua tAt ca céac file nim trong mot thu muc béng thudc tinh
FileInfo.Length.

Phuong thire duéi day st dung k¥ thudt trén va c6 thé tity chon duyét dé quy qua cac thu muc
con:

using System;

using System.IO;

public class FileSystemUtil ({

public static long CalculateDirectorySize (DirectoryInfo directory,

bool includeSubdirectories) {
long totalSize = 0;

// Duyét tlt cad cac file trong thu muc.
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FileInfo[] files = directory.GetFiles();
foreach (FileInfo file in files) {

totalSize += file.Length;

// Duyét tAt ca cac thu muc con.

if (includeSubdirectories) {

DirectoryInfo[] dirs = directory.GetDirectories();
foreach (DirectoryInfo dir in dirs) {

totalSize += CalculateDirectorySize(dir, true);

return totalSize;

}
Va duéi day 1a ing dung thtr nghiém phuong thurce trén:
using System;

using System.IO;

public class CalculateDirSize {

private static void Main(string[] args) {

if (args.Length == 0) {

Console.WriteLine ("Please supply a directory path.");

return;

DirectoryInfo dir = new DirectoryInfo(args[0]);

Console.WriteLine ("Total size: " +
FileSystemUtil.CalculateDirectorySize (dir, true).ToString/()
" bytes.");

Console.ReadLine();



—

359
Chuong 9: File, thw muc, va l/O

5.
!

X

Truy xut thong tin phién 6an da file

Ban cén truy xuit cic thong tin vé phién ban cia file nhw publisher, revision
number, comment...
Stt dung phwong thirc tinh GetVersionInfo cuiila lép System.Diagnostics.

FileVersionInfo.

NET Framework cho phép ban truy xuat cic thong tin vé file ma khong can dya vao
Windows API. Ban chi can str dung 16p FileversionInfo va goi phuong thirc GetversionInfo
véi @bi sb 1a tén file. K& do, ban co thé truy xudt thong tin théng qua cac thudc tinh cua

FileVersionInfo

using System;

using System.Diagnostics;

public class VersionInfo {

private static void Main(string[] args) {

if (args.Length == 0) {

Console.WriteLine ("Please supply a file name.");

return;

FileVersionInfo info = FileVersionInfo.GetVersionInfo(args[0]);

// Hién thi céc théng tin vé& phién ban.

Console.WriteLine ("Checking File: " + info.FileName);
Console.WriteLine ("Product Name: " + info.ProductName) ;
Console.WriteLine ("Product Version: " + info.ProductVersion);
Console.WriteLine ("Company Name: " + info.CompanyName) ;
Console.WriteLine ("File Version: " + info.FileVersion);
Console.WriteLine ("File Description: " + info.FileDescription);
Console.WriteLine ("Original Filename: " + info.OriginalFilename);
Console.WriteLine ("Legal Copyright: " + info.LegalCopyright);
Console.WriteLine ("InternalName: " + info.InternalName);

Console.WriteLine ("IsDebug: " + info.IsDebug) ;
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Console.WriteLine ("IsPatched: " + info.IsPatched);
Console.WriteLine ("IsPreRelease: " + info.IsPreRelease);
Console.WriteLine ("IsPrivateBuild: " + info.IsPrivateBuild);
Console.WriteLine ("IsSpecialBuild: " + info.IsSpecialBuild);

Console.ReadLine () ;

}
Duéi day l1a két xut khi ban chay lénh VersionInfo c:\windows\explorer.exe:

Checking File: c:\windows\explorer.exe

Product Name: Microsoft® Windows® Operating System
Product Version: 6.00.2600.0000

Company Name: Microsoft Corporation

File Version: 6.00.2600.0000 (xpclient.010817-1148)
File Description: Windows Explorer

Original Filename: EXPLORER.EXE

Legal Copyright: © Microsoft Corporation. All rights reserved.
InternalName: explorer

IsDebug: False

IsPatched: False

IsPreRelease: False

IsPrivateBuild: False

IsSpecialBuild: False®

6. SO dUng TreeView & hi€n thi cdy th mc just-in-time

? Ban cin hién thi mdt ciy thw muc trong Treeview. Tuy nhién, viéc lip diy céu

tric ciy thu muc khi khéi dgng ton qua nhiéu thoi gian.

’X Thém cap thw muc dau tién vao TreeView, va thém mét nut gid (an) vao moi

nhanh. Phan @ng lai su ki€én TreeView.BeforeExpand dé thém cac thu muc con vao

mdt nhanh truéc khi né dwoc hién thi.

Ban c6 thé sir dung k¥ thuat dé quy dé xay dung toan bod cay thu muyc. Tuy nhién, viéc quét h¢
thong file theo cach nay c6 thé cham, dac biét d6i v6i cac 6 dia 16n. Vi 1y do nay, cac phin
mém quan 1y file chuyén nghiép (bao gdbm Windows Explorer) stt dung mot ki thuat khac: chi

hién thi nhitng thong tin ndo ngudi ding can dén.
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Treeview rat thich hop véi cach tiép can nay vi n6 cung cép su kién BeforeExpand (su kién
nay phat sinh truéc khi mot cap méi duge hién thi). Ban c6 thé sir dung mot placeholder (nhu
déau hoa thi hay nat rdng) trong tit ca cac nhanh chua dugc thém vao. Diéu nay cho phép ban
thém vao céac phan cua cay thu muc khi chiing dugc hién thi.
Dé sir dung kiéu giai phap nay, ban can ba yéu té sau:
*  Phuong thirc Fi11—thém mot cép méi vao mdt thu myc. Ban s€ st dung phuong thic
nay dé thém vao cac cap khi chung dugc mé rong.
+  Phuong thirc thu 1y su kién Form.Load—str dung Fil1 dé tao ciy voi cap dau tién.
*  Phuong thirc thu 1y sy kién Treeview.BeforeExpand—phan rng khi nguoi dung md
rong mot nut va goi Fill néu thong tin cua thu muc nay chua dugc thém.
Dudi ddy 1a phdn ma cho form:
using System;
using System.IO;
using System.Drawing;

using System.Windows.Forms;
public class DirectoryTree : System.Windows.Forms.Form {
private System.Windows.Forms.TreeView treeDirectory;
// (B6 qua phdn mi designer.)
private void Fill (TreeNode dirNode) {
DirectoryInfo dir = new DirectoryInfo(dirNode.FullPath);

// Mét ngoai 1& cé thé bi ném néu ban khdéng cé
// du quyén thao tac trén file hay thu muc.
// Ban cé thé bat va bd qua ngoai 1& nay.

foreach (DirectoryInfo dirItem in dir.GetDirectories()) {

// Thém nut giad cho thu muc.
TreeNode newNode = new TreeNode (dirItem.Name) ;
dirNode.Nodes.Add (newNode) ;

newNode.Nodes.Add ("*") ;

private void DirectoryTree Load(object sender, System.EventArgs e) {
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// Thiét lap nut ddu tién.
TreeNode rootNode = new TreeNode ("C:\\");

treeDirectory.Nodes.Add (rootNode) ;

// Thém clp tht nhdt va md réng nd.
Fill (rootNode) ;

treeDirectory.Nodes[0] .Expand() ;

private void treeDirectory BeforeExpand(object sender,

System.Windows.Forms.TreeViewCancelEventArgs e) {

// Néu tim thiy mdét nut gia, xbéa ndé va doc cac thu muc that.

if (e.Node.Nodes[0].Text == "*") {

e.Node.Nodes.Clear();

Fill (e.Node) ;
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7. DOc va ghi file vin 6an

? Ban cén ghi dir liéu vao mt file viin bén theo kiéu ma hoa ASCII, Unicode, hay
UTF-8.
'X Tao mdt ddi twong system.I0.FileStream tham chiéu dén file. D¢ ghi file, hay goi

FileStream trong mot System.IO.StreamWriter va si¥ dung phwong thirc nap
chong write. D€ doc file, hay goéi FileStream trong mot System.IO.StreamReader
va st dung phwong thirc Read hay ReadLine.

NET cho phép ban ghi hay doc vin ban bang 10p Streamiiriter va StreamReader. Khi ghi dif
liéu voi streamWriter, hay sit dung phuong thiic streamwriter.write. Phuong thirc nay duogc
nap chong dé hd trg tat ca cac kiéu dit liéu thong thuong trong C# .NET, bao gém chudi, ky
tu, sd nguyén, sb thuc diu chim dong, sb thap phéan,... Tuy nhién, phuong thic write luén
chuyén dit liéu thanh vin ban. Néu mudn chuyén vin ban nay tré vé kiéu ban dau thi ban nén
st dung writeLine dé bao dam madi gia tri duoc dat trén mot dong riéng.

C6 nhiéu cach mo ta mot chudi dudi dang nhi phan, tuy thudc vao cach ma hoéa. Cac kiéu ma
hoa thong thuong la:

+  ASCII—str dung 7 bit & ma héa mdi ky tu trong chudi. Dt liéu dugc ma héa theo
ASCII khong thé chira cac ky tu Unicode mé rong. Khi st dung kiéu ma hoa ASCII
trong .NET, céc bit duoc dém thém dé mang byte két qua s& c6 1 byte cho mdi ky tu.

v Full Unicode, hay UTF-16—stt dung 16 bit dé ma hoa mdi ky tu trong chudi, nén mang
byte két qua s& c6 2 byte cho mdi ky tu.

+  UTF-7 Unicode—str dung 7 bit cho cac ky tu ASCII binh thudng va nhiéu cap 7 bit cho
cac ky tu mé rong. Kiéu ma hoa nay chi yéu ding cho cac giao thic 7 bit, ching han
mail.

+  UTF-8 Unicode—sir dung 8 bit cho céac ky tuw ASCII binh thuong va nhiéu cip 8 bit cho
cac ky tu mo rong. Mang byte két qua s& c6 1 byte cho mdi ky tu (gia sir khong c6 ky
tu mé rong).

.NET cung cap mdt 16p cho mdi kiéu ma hoa trong khong gian tén system.Text. Khi sir dung
StreamReader VA Streamiriter, ban c6 thé chi dinh kiéu ma hoa hoic str dung kiéu mic dinh
la UTF-8.

Khi doc thong tin, st dung phuong thitc Read hay ReadLine cta 16p StreamReader. Phuong
thirc Read doc mét ky tu, hay s6 ky tu do ban chi dinh, va tra vé mot ky ty hay mang ky tu.
Phuong thitc ReadLine tra vé mot chudi chta toan b ndi dung moét hang.

Ung dung Console dudi day minh hoa viéc ghi va doc mdt file van ban:

using System;

using System.IO;

using System.Text;

public class TextFileTest {
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private static void Main() {

// Tao file mdi.

FileStream fs = new FileStream("test.txt", FileMode.Create);

// Tao mét writer va chi dinh kiéu mi héa.
// Kiéu mdc dinh (UTF-8) hd tro ky tu Unicode,
// nhung mi héa cadc ky tu chudn gibéng nhu ASCII

StreamWriter w = new StreamWriter (fs, Encoding.UTFS8);

// Ghi mét sb6 thdp phan, moét chudi, va moét ky tu.
w.WriteLine (124.23M);
w.WriteLine ("Test string");

w.WriteLine('!");

// Bao dam t&t ca di liéu duoc ghi tu buffer.

w.Flush();

// béng file.
w.Close () ;

fs.Close();

Console.WriteLine ("Press Enter to read the information.");

Console.ReadLine();

// M& file trong ché d6 chi-doc.
fs = new FileStream("test.txt", FileMode.Open);

StreamReader r = new StreamReader (fs, Encoding.UTF8);

// Poc dit 1liéu va chuyén né vé& kiédu thich hop.
Console.WritelLine (Decimal.Parse(r.ReadLine()));
Console.WriteLine (r.ReadLine());

Console.WriteLine (Char.Parse (r.ReadLine()));

r.Close();

fs.Close();
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Console.ReadLine () ;

—

. POc va ghi file nhi phn

Ban cin ghi dir liéu vao file nhi phan véi kiéu dir liéu manh.

32 - 00

Tao mot ddi twong System.I0.FileStream tham chiéu dén file. D¢ ghi file, hay goi
FileStream trong mot System.IO.BinaryWriter va st dung phwong thic nap
chong write. Pé doc file, hiy géi FileStream trong mét System.IO.BinaryReader
va sir dung phwong thirc Read phul hop véi kiéu dir liéu.

.NET cho phép ban ghi hay doc dir li€u nhi phﬁn bé‘mg 1é‘p BinaryWriter va BinaryReader. Khi
ghi dt liéu véi BinaryWriter, hay sir dung phuong thirc BinaryWiriter.write. Phuwong thirc
nay dugc nap chong dé hd tro tat ca kiéu dir liéu thong thuong trong C# .NET, bao gém chudi,
ky tu, sb nguyén, sb thuc ddu chdm dong, sb thép phén,... Thong tin sau d6 dugc ma hoa thanh
mot diy cac byte va ghi vao file. Ban c6 thé chi dinh kiéu ma héa cho chudi bang mot phuong
thure khoi dung nap chéng nhan mot dbi tuong System.Text.Encoding lam d6i s6 (da duoc mod
ta trong muc 9.7).

Str dung file nhi phan dé thao tac véi cac kiéu dir liéu thi kha phirc tap, vi khi truy xut thong
tin, ban phai stir dung mét trong nhitng phuong thirc Read kiéu manh ctia BinaryReader. Vi du:
mudn truy xuat dir liéu dang thap phan thi phai st dung ReadDecimal; con mudn doc mét
chudi thi phai st dung ReadString (BinaryWriter ludn ghi lai chidu dai cta chudi khi ghi
chudi vao file dé tranh 151).

Ung dung Console duéi ddy minh hoa viéc ghi va doc moét file nhi phan:

using System;

using System.IO;
public class BinaryFileTest {
private static void Main() {
// Tao file va tao writer.
FileStream fs = new FileStream("test.txt", FileMode.Create);
BinaryWriter w = new BinaryWriter(fs);
// Ghi mét sbé thap phan, hai chudi, va mét ky tu.

w.Write (124.23M);

w.Write ("Test string");
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w.Write ("Test string 2");

w.Write('!");

// Bao dam t&t ca di liéu duoc ghi tu buffer.
w.Flush{();

// Péng file.
w.Close () ;

fs.Close();

Console.WritelLine ("Press Enter to read the information.");

Console.ReadLine () ;

// M& file trong ché dé chi-doc.

fs = new FileStream("test.txt", FileMode.Open) ;

// Hién thi d&t liéu thé trong file.
StreamReader sr = new StreamReader (fs);
Console.WriteLine (sr.ReadToEnd());

Console.WriteLine();

// Poc dit 1iéu va chuyén né vé kiéu thich hop.
fs.Position = 0;

BinaryReader br = new BinaryReader (fs);
Console.WritelLine (br.ReadDecimal());
Console.WriteLine (br.ReadString());
Console.WriteLine (br.ReadString());

Console.WriteLine (br.ReadChar());

fs.Close();

Console.ReadLine () ;
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9. DQc file mdt cdch 64t ng 60

? Ban cén doc dir liéu tir mét file ma khong phai dirng qua trinh thye thi méi 1énh
ctia ban. Ky thuit nay thwong dwgce sir dung khi file dwgc Iru triv trong mét noi
¢6 toc dd truy xuit chim (ching han mjt dia mang).

’X Tao mdt 16p dé doc file mt cach bat dong bd. Bit diu doc mot khdi dir liéu biang

phuong thirc FileStream.BeginRead, va truyén phwong thirc callback. Khi
callback dwgc kich hoat, goi FileStream.EndRead dé truy xuit dir lidu, xir Iy no,
va doc khdi dir li¢u ké tiép v6i BeginRead.
FileStream hd tro hoat dong bat dong bo thong qua phuong thirc BeginRead va EndRead. Su
dung cac phuong thirc nay, ban c6 thé doc mot khéi dir lidu trén mot trong cac tiéu trinh do
thread-pool cung cap ma khong can sir dung truc tiép cac 16p tiéu trinh trong khong gian tén
System.Threading.
Khi doc file mot cach bat ddong bo, ban can xac dinh kich thude khdi dir liéu trong mot 1an
doc. Tuy truong hop, ban co6 thé mudn doc mot khdi dit liéu nho (vi du, chép tung khéi mot
sang file khac) hodc khéi dir liéu twong ddi 16n (vi dy, ban can mot lugng thong tin nhat dinh
truede khi xir Iy viée gi d6). Ban chi dinh kich thudc khdi khi goi BeginRead, va truyén mot bd
dém dé chira dit liéu. Vi BeginRead va EndRead cin truy xudt nhiéu mau thong tin gidng nhau
(chang han Filestream, bd dém, kich thudc khdi,...), ban nén déng goi ma 1énh doc file bat
ddng bd trong mot 16p.
Vi 16p AsyncProcessor trong vi du dudi ddy, phuong thirc cong khai startProcess bat dau
qua trinh doc bat déng bo. Mdi khi qua trinh doc hoan tat, onCompletedread dugc kich hoat va
khéi dir lidu duoc xtr 1y. Néu con dir liéu trong file, mot qua trinh doc bit dong bd mai s&
duoc khoi chay. Kich thudc khbi bo nhé 1a 2 KB (2048 byte).
using System;
using System.IO;

using System.Threading;
public class AsyncProcessor {
private Stream inputStream;

// Kich thuéc mdi khdi dir liéu 1la 2 KB.

private int bufferSize = 2048;

public int BufferSize ({
get {return bufferSize;}

set {bufferSize = value;}
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// BO dém chta dit liéu.
private byte[] buffer;

public AsyncProcessor (string fileName) {

buffer = new byte[bufferSize];

// M& file, truyén gid tri true d& hd tro truy xudt bat ddng bd.
inputStream = new FileStream(fileName, FileMode.Open,

FileAccess.Read, FileShare.Read, bufferSize, true);

public void StartProcess() {

// B&t dau quéd trinh doc bt ddng bé.
inputStream.BeginRead (buffer, 0, buffer.Length,

new AsyncCallback (OnCompletedRead), null);

private void OnCompletedRead (IAsyncResult asyncResult) {

// M6t khéi d& duoc doc. Truy xudt dit liéu.

int bytesRead = inputStream.EndRead(asyncResult);

// Néu khéng doc dugc byte ndo, stream dang & cudi file.

if (bytesRead > 0) {

// Tam diung dé& gia lap viéc xu ly di liéu.
Console.WriteLine ("\t[ASYNC READER]: Read one block.");

Thread.Sleep (TimeSpan.FromMilliseconds (20)) ;
// B&t dau doc khéi ké tiép.
inputStream.BeginRead (buffer, 0, buffer.Length,

new AsyncCallback (OnCompletedRead), null);

}else {
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// Két thuc.
Console.WriteLine ("\t[ASYNC READER]: Complete.");

inputStream.Close();

}
Vi du dudi str dung AsyncpProcessor dé doc mot file c6 kich thuée 1 MB.

public class AsynchronousIO {
public static void Main() {

// Tao file thu nghiém cé kich thudc 1MB.

FileStream fs = new FileStream("test.txt", FileMode.Create);
fs.SetLength (1000000) ;

fs.Close();

// B&t dau xu ly bat doéng bd trén mét tiéu trinh khéc.
AsyncProcessor asyncIO = new AsyncProcessor ("test.txt");

asyncIO.StartProcess();

// Cung thoi diém nay, thuc hién céng viéc khac.
// O day ching ta s& 13p trong 10 giay.
DateTime startTime = DateTime.Now;

while (DateTime.Now.Subtract (startTime) .TotalSeconds < 10) {
Console.WriteLine (" [MAIN THREAD]: Doing some work.");
// Tam diung dé& gia lap mét thao tac tbén nhidu thoi gian.
Thread.Sleep (TimeSpan.FromMilliseconds (100));
Console.WriteLine (" [MAIN THREAD]: Complete.");

Console.ReadLine () ;

// Xbéa file thu.

File.Delete ("test.txt");
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}
Va day la két xuat khi chay ung dung thir nghiém:
[MAIN THREAD]: Doing some work.
[ASYNC READER]: Read one block.
[ASYNC READER]: Read one block.
[MAIN THREAD]: Doing some work.
[ASYNC READER]: Read one block.
[ASYNC READER]: Read one block.
[ASYNC READER]: Read one block.
[ASYNC READER]: Read one block.
[MAIN THREAD]: Doing some work.
[ASYNC READER]: Read one block.
[ASYNC READER]: Read one block.

[ASYNC READER]: Read one block.

10. Tim file pha hQp mdt 6€u thitc wildcard

? Ban cin xir 1y nhiéu file c6 diém chung, dwa vao biéu thirc loc nhw *.dIl hay
mysheet20?2.xls.
'X Sir dung phién bin nap chéng ciia phwong thirc System.IO.DirectoryInfo.

GetFiles nhin mot biéu thirc loc va tra vé mot mang cic ddi twong FileInfo.

Céac ddi tuong DirectoryInfo va Directory déu cho phép do trong thu muc hién hanh dé tim
cac file phit hop v6i mot biéu thirc loc. Cac biéu thirc nay thuong sir dung cac ky tu wildcard
nhu ? va *. Ban cling c6 thé sur dung k¥ thuat tuong tu dé lay céc thu muc phu hop véi mét
mau nhat dinh bang phuong thirc nap chong DirectoryInfo.GetDirectories.

Vi du dudi day s€ léy tén cua tt ca cac file trong mdt thu muc phu hop véi mot biéu thire loc.
Thu muc va biéu thuc loc dugc truyeén qua dong 1€nh.

using System;

using System.IO;
public class WildcardTest {
private static void Main(string[] args) {

if (args.Length != 2) {

Console.WriteLine (
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"USAGE: WildcardTest [directory] [filterExpression]");

return;

DirectoryInfo dir = new DirectoryInfo(args[0]);

FileInfo[] files = dir.GetFiles(args[1l]);

// Hién thi tén va kich thuéc file.
foreach (FileInfo file in files) {
Console.Write ("Name: " + file.Name + " ");

Console.WriteLine ("Size: " + file.Length.ToString());

Console.ReadLine();

}

Néu mudn tim trong thu muc con, ban cén st dung d¢ quy. Nhiéu muc trong chuong st dung
ky thuat dé quy dé xur 1y file, chang han 9.3 va 9.4.

11. K#m tra hai file cé tring nhau hay Rfibng

? Ban cin so sanh ndi dung cia hai file va xac dinh ching cé trung nhau hay
khéng.
X Tinh mi biam ciia mai file b?lng 16p System.Security.Cryptography.HashAlgorithm

rdi so sanh cic ma bam.
C6 nhiéu cach dé so sanh nhiéu file. Vi du, c6 thé xét mot phan cua file xem c6 gidng nhau,
hodc doc ca file so sanh timg byte. Ca hai cach trén déu dung, nhung trong mot sb truong hop,
st dung ma bam thuén tién hon.
Mot giai thuat bam sinh ra mét dang nhi phan dac trung (véi kich thudc nho, thuong khoang
20 byte) cho file. C6 kha ning hai file khac nhau c6 cing mé bam, nhung kha ning nay hau
nhu khéng xay ra. Thuc té, ca nhiing thay di nho nhit (ching han, chi thay d6i mét bit cua
file ngudn) ciing c6 50% kha ning thay ddi cac bit cia ma bam. Do d6, mi bam thuong dugc
str dung dé phat hién dir liéu bi sira ddi (ma bam s& duoc dé cap chi tiét hon trong chuong 14).
Pé tao mot ma bam, truéc hét ban phai tao mot déi tuong HashAlgorithm b.'?mg phuong thirc
tinh HashAlgorithm.Create. Sau d6 goi HashAlgorithm.ComputeHash dé nhan m{t mang byte
chtra ma bam.
Vi du dudi day doc hai tén file tir d6i s6 dong 1énh va kiém tra hai file ndy c6 tring nhau hay
khong:
using System;

using System.IO;
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using System.Security.Cryptography;

public class CompareFiles {

private static void Main(string[] args) {

if (args.Length != 2) {
Console.WriteLine ("USAGE: CompareFiles [fileName] " +
[fileName]") ;

return;

Console.WriteLine ("Comparing " + args[0] + " and " + args[l]);

// Tao dbi tugng bim.

HashAlgorithm hashAlg = HashAlgorithm.Create();

// Tinh m& bdm cho file thi(r nhét.
FileStream fsA = new FileStream(args[0], FileMode.Open) ;
byte[] hashBytesA = hashAlg.ComputeHash (fsA);

fsA.Close();

// Tinh md bdm cho file tht hai.
FileStream fsB = new FileStream(args[l], FileMode.Open) ;
byte[] hashBytesB = hashAlg.ComputeHash (fsB) ;

fsB.Close () ;

// So s&nh ma bam.
if (BitConverter.ToString(hashBytesA) ==

BitConverter.ToString (hashBytesB)) {

Console.WriteLine ("Files match.");

}else {

Console.WriteLine ("No match.");
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Console.ReadLine();

}

Cac mi bam duge so sanh bang cach chuyén chung thanh chudi. Ban ciing c6 thé duyét qua
mang va so sanh tung byte. Cach nay nhanh hon mét it, nhung viéc chuyén 20 byte thanh
chudi khong ton nhiéu chi phi nén khong can thiét.

12. Thao tdc trén dUOng dan file

? Ban cén liy mdt phin dwong din file hoic kiém tra mét dwong din file c6 &
dang chuin hay khéng.

& Xir Iy dwong din bing 16p System.10.Path. Ban c¢6 thé sir dung Path.GetFileName
dé 14y tén file tir dwong din, Path.ChangeExtension dé thay ddi phin mé rong cia
duong din, va Path.Combine dé tao duong din diy di ma khéng cin quan tim
thuw muc ciia ban da c6 ky tw phan cach thu muc(\) hay chwa.

Thudng kho thao tac véi cac duong dan file vi co vo s cach dé mo ta mot thu muc. Vi du,

ban c¢6 thé st dung dudng din tuyét d6i (C:\Temp), duong dan UNC

(\MyServer\\MyShare\Temp), hodc mot trong cac dudng dan tuong dbi (C:\Temp\MyFiles)..\

hay C:\Temp\MyFiles\..\..\Temp).

Céach d& nhét dé xir 1y cac duong dan file 12 sir dung cic phuong thirc tinh cua 16p path dé bao
dam c6 thong tin ding. Vi du, doan ma sau trich tén file tir mot duong dan file:
string filename = @"..\System\MyFile.txt";

filename = Path.GetFileName (filename) ;

// filename bay gid la "MyFile.txt".
Va doan ma sau sir dung Path.Combine dé thém tén file vao duong dan thu muc:

string filename = @"..\..\myfile.txt";

string fullPath = @"c:\Temp";

filename = Path.GetFileName (filename) ;

fullPath = Path.Combine (fullPath, filename);

// fullPath bady gid 1la "c:\Temp\myfile.txt".
Céach nay c6 vu diém 1a ky tu phan cach thu muc (\) s& tu dong duoc thém vao duong din néu
can thiét.
Lép path ciing cung cdp cac phuong thire hitu ich sau day dé thao tac trén thong tin duong
dan:
*  ChangeExtension—thay ddi phan mé rong cua file. Néu phan mo rong méi khong duoc
chi dinh, ph?m m& rong hién tai s€ bi x0a.
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GetDirectoryName—tra vé thong tin cia cic thu myc nam giita ky tu phan cach thu muc
(\) dau va cubi.
GetFileNameWithoutExtension—tuwong tu nhur GetFileName, nhung bo phin mo rong.
GetFullPath—khong cé tac dung ddi véi dudng din tuyét ddi, va néd sur dung thu muc
hién hanh dé ddi mot duong dan twong d6i thanh duong dan tuyét ddi. Vi du, néu
C:\Temp\ 1a thu myc hi€n hanh, goi GetFullpath cho file fest.txt s€ tra vé C:\Temp)
test.txt.
GetPathRoot—tra vé chudi chira thu muc gbe (vi du, "C:\"). Pdi v6i dudng dan tuong
dbi, n6 tra vé tham chiéu rdng.
HasExtension—tra vé true néu dudng din két thuc véi phan mo rong.
IsPathRooted—tra vé true néu duong dan 13 tuyét ddi, false néu duong dan 1a twong
ddi.
Trong hiu hét truomg hgp, mot ngoai 1¢ sé¢ bi ném néu ban truyén dwong din
khong hop 1&8 cho mét trong cic phwong thirc nay (ching han, dwong din c6
chira cic ky tw khong hop 18). Tuy nhién, nhitng dwong din khong hop 1¢ do
chira cac ky tw wildcard s€ khong lam sinh ra ngoai I¢.

13.  Xic dink d4Ong dan a40ng Ung v3i mdt file hay ths myc

Ban c¢6 mot dwong din (6 dang chudi), va can xac dinh né6 twong wrng véi mot thw
muc hay mgt file.

Kiém tra dwong din véi phwong thirc Directory.Exists VA File.Exists.

Ca hai 16p System.I0.Directory va System.I0.File déu co phuong thirc Exists.

Directory.Exists—trd vé true néu dudng dan (twong doi hodc tuyét dbi) twong g
v6i mot thu myc dang ton tai.

File.Exists—tra vé true néu duong dan twong ing vdi mot file dang ton tai.

Str dung hai phwong thirc nay, ban c6 thé nhanh chéng xac dinh mot dudong dan ¢ twong ung
vo1 mot file hay thu muc hay khong, nhu vi du sau:

using System;

using System.IO;

public class FileOrPath {

private static void Main(string[] args) {

foreach (string arg in args) {
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Console.Write (arg);

if (Directory.Exists(arg)) {
Console.WriteLine (" is a directory");

}

else if (File.Exists(arg)) {
Console.WriteLine (" is a file");

}

else {

Console.WriteLine (" does not exist");

}

Console.ReadLine();

14. Lam v c v0i dUdng dan t40ng dOi

? Ban cén thiét 1ap thu muc lam viéc hién hanh dé c6 thé sir dung dwomg din
twong d6i trong mi 1énh ciia ban.

X St dung phuwong thire tinh GetCurrentDirectory va SetCurrentDirectory ciia 16p
System.IO.Directory.

Pudng dan tuong déi tu dong duge dién dich dya trén quan hé véi thu muc hién hanh. Ban c6
thé 1ay thu muc hién hanh bang phuong thitc Directory.GetCurrentDirectory hodc thay doi
noé béng phuong thltc Directory.SetCurrentDirectory. Ngoai ra, ban cd thé su dung phuong
thirc tinh GetFullPath clia 16p System.I0.Path dé chuyén duong dan twong dbi thanh duong
dan tuyét doi.

Duéi day 1a mét vi du minh hoa:

using System;

using System.IO;
public class RelativeDirTest {
private static void Main() {

Console.WriteLine ("Using: " + Directory.GetCurrentDirectory());
Console.WriteLine ("The relative path 'file.txt' " +

"will automatically become: '" +
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}

Path.GetFullPath("file.txt") + "'");

Console.WriteLine();

Console.WriteLine ("Changing current directory to C:\\");

Directory.SetCurrentDirectory ("C:\\");

Console.WriteLine ("Now the relative path 'file.txt' " +
"will automatically become '" +
Path.GetFullPath("file.txt") + "'");

Console.ReadLine () ;

Két xuét ciia img dung nay co6 thé nhu sau (néu ban chay tng dung trong thu muc C:\Temp):

Using: C:\Temp

The relative path 'file.txt' will automatically become 'C:\Temp\file.txt'

Changing current directory to C:\

The relative path 'file.txt' will automatically become 'C:\file.txt'

=

Néu sir dung dwong din twong ddi, ban nén thiét 1ap thu muc lam viéc khi bt
dau twong tic voi file. Néu khong, c6 thé anh hwong dén sy an toan ciia hé théng
néu ngudi dung ¢b y thay déi thw muc 1am vige dé img dung ciia ban truy xuit
hoic ghi de file h¢ thong.

Tao file tam

Ban cén tao mdt file sé dwgc dit trong thu muc tam ciia nguwdi dung cu thé va sé
¢6 tén duy nhit, dé né khong dung dd véi cac file tam dwgce sinh ra béi cac
chwong trinh khac.

St dung phuong thirc tinh GetTempFileName ctia I6p System.I0.Path, phwong thirc
nay tra vé mdt duwong din két hop duwong din dén thuw muc tam véi mdt tén file
dugc tao nhiu nhién.

C6 nhiéu cach dé tao file tam. Trong cac truong hop don gian, ban chi can tao mét file trong
thu muc tng dung, c6 thé st dung mot GUID hoac mot tem thoi gian két hop v6i mot gia tri
ngau nhién lam tén file. Tuy nhién, 16p path hd trg mot phuong thirc gitp ban d& tén cong
hon. N6 s& tao ra mot file v6i tén duy nhit trong thu muc tam cia ngudi dung hién hanh,
ching han C:\Documents and Settings\username\Local Settings\Temp\tmpac9.tmp.
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using System;

using System.IO;

public class TemporaryFile {

private static void Main() {

string tempFile = Path.GetTempFileName () ;

Console.WriteLine ("Using " + tempFile);

FileStream fs = new FileStream(tempFile, FileMode.Open) ;

// (Ghi d&r liéu.)

fs.Close();

// Xbéa file.

File.Delete (tempFile);

Console.ReadLine () ;

16. L8y dung fiQng dia con tOng

? Ban cin xét mot 6 dia va xac dinh con bao nhiéu byte trong.

'X St dung ham khong-dwoc-quan-ly Win32 API GetDiskFreeSpaceEx, (ham nay
dugc khai bao trong kernell32.dll).

Khéng 16p nao trong cac 16p vé hé théng file cua .NET cho phép xac dinh dung lugng dia con
trong. Tuy nhién, ban c6 thé d& dang lay dugc théng tin nay biang ham Win32 API
GetDiskFreeSpaceEx. Ham nay s& tra vé dung luong tong cong, dung lugng con tréng, va
dung luong con tréng c6 thé st dung duge (nha quan tri c6 thé st dung Disk Quota
Management d han ché dung luong ma ngudi ding co thé sir dung duoc).
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Generall Tools I Hardwarel Sharing Quota I
§ Statuz: Disk quaotas are dizabled

[~ Denyp disk space to users exceeding quata limit

Select the default guota limit for new ugers on this volume:

& Da not limit disk usage
© Limit disk space to |N0 Limit | j

Setwarting level to |N o Limnit I j

Select the quota logging options for this volume:

[~ Log event when a user exceads their quata limit

[ Log event when a user exceeds their warning level

Huata Entries.... |
ak I Cancel | Apply |

Hinh 9.2 Disk Quota Management
Ung dung Console dudi ddy minh hoa k¥ thuat nay:
using System;

using System.Runtime.InteropServices;
public class GetFreeSpace {

[DllImport ("kernel32.dll", EntryPoint="GetDiskFreeSpaceExA" )]
private static extern long GetDiskFreeSpaceEx (
string lpDirectoryName, out long lpFreeBytesAvailableToCaller,

out long lpTotalNumberOfBytes, out long lpTotalNumberOfFreeBytes);
private static void Main() {
long result, total, free, available;

result = GetDiskFreeSpaceEx("c:", out available, out total,

out free);
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if (result != 0) {

Console.WriteLine ("Total Bytes: {0:N}", total);

Console.WriteLine ("Free Bytes: {0:N}", free);

Console.WriteLine ("Available Bytes: {0:N}", available);
}

Console.ReadLine() ;

> ==~

H€n th cdc Op thoai file

Ban can hién cac hop thoai Windows chuan dé mé, Iuu file, va dé chon thu muc.

St dung cac 16p OpenFileDialog, SaveFileDialog, Va FolderBrowserDialog thudc
khong gian tén System.Windows.Forms. Goi phwong thitc Showbialog dé hién thi
hép thoai, xét gia tri tra vé dé xac dinh nguoi dung da nhin OK hay Cancel, va
1dy thong tin tir thudc tinh FileName hay SelectedPath.

NET cung cap cac d6i twong boc 1dy nhiéu hop thoai Windows chuan, bao gdm cac hop thoai
ding d& mé va luu file, va dé chon thu muc. Tt ca cac l16p nay déu thua ké tir

System.windows.Forms.CommonDialog,bac)gﬁnr

OpenFileDialog—cho phép ngudi dung chon mot file. Tén file va dudng dan cé thé
duoc 1y tir thudc tinh FileName (hay tip hop FileNames, néu ban cho phép chon nhiéu
file bang cach thiét 1ap Multiselect 1d true). Ngoai ra, ban c6 thé sir dung thudc tinh
Filter dé chon dinh dang file va thiét l1ap thudc tinh CheckFileExists dé kiém tra tinh
hop 1€ (xem hinh 9.3).

open 21 x|

Look ir: I@ Debug j = &5 Eor

File: narme: Itest.ltf j Open
Filess of tpe: | Riich Test Files [*.1tf] j Cancel |
g
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Hinh 9.3 OpenFileDialog

*  SaveFileDialog—cho phép ngudi dung chi dinh mot file méi. Tén file va duong dan cé
thé duoc iy tir thudc tinh FileName. Ban c6 thé sir dung thudc tinh Filter dé chon dinh
dang file va thiét 1ap cac thudc tinh CreatePrompt va OverwritePrompt dé hién thi thong
bao xac nhan khi ngudi ding chon mét file méi hay file da ton tai.

*  FolderBrowserDialog—cho phép ngudi dung chon (va tao) mot thu muc. Puong dan da
chon ¢6 thé duoc léy tr thudc tinh selectedpath. Ngoai ra, ban cé thé thiét lap thudc
tinh showNewFolderButton dé hién thi nat Make New Folder (xem hinh 9.4).

@ Desktop -

Q My Documents
= _-} My Computer
_ﬁ 3% Floppy {A:)

| Docurments and Settings

IC5) Engsid

1) Games

1) Inetpub

I3 Program Files LI

Make Mew Folder | Ok | Cancel I
4

Hinh 9.4 FolderBrowserDialog
Khi st dung OpenFileDialog hay SaveFileDialog, ban can thiét lap chudi loc (chi dinh cac
phan mé rong duge phép). Chudi loc duoc phan cach bai ky tu "|" theo dinh dang: "[Nhdn] |
[Danh sdach cac phan mo rong dwoc phan cach boi dau cham phay] | [Nhan] | [Danh sach cac
phan mo rong dwoc phan cdach boi dau cham phay] | ...". Ban ciling c6 thé thiét 1ap thudc tinh
Title (ti€u d€) va InitialDirectory (thu muc ban dau).
Ung dung dudi day cho phép ngudi ding nap tai liéu vao mot RichTextBox, sira ndi dung, va
Iuu tai liéu da duoc stra (Sﬁ' dung 1é'p OpenFileDialog va SaveFileDialog dé m¢d va luu tai
ligu).
using System;
using System.Drawing;

using System.Windows.Forms;

public class SimpleEditForm : System.Windows.Forms.Form {

private System.Windows.Forms.Menultem mnuFile;

private System.Windows.Forms.Menultem mnuOpen;
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private System.Windows.Forms.Menultem mnuSave;
private System.Windows.Forms.Menultem mnuExit;

private System.Windows.Forms.RichTextBox rtDoc;

// (Bd qua phdn m& designer.)

private void mnuOpen Click(object sender, System.EventArgs e) {

OpenFileDialog dlg = new OpenFileDialog() ;

dlg.Filter = "Rich Text Files (*.rtf) |*.RTF|" +
"All files (*.*)|*.*";

dlg.CheckFileExists = true;

dlg.InitialDirectory = Application.StartupPath;

if (dlg.ShowDialog() == DialogResult.OK) {
rtDoc.LoadFile (dlg.FileName) ;

rtDoc.Enabled = true;

private void mnuSave Click(object sender, System.EventArgs e) {

SaveFileDialog dlg = new SaveFileDialog();

dlg.Filter = "RichText Files (*.rtf) |*.RTF|Text Files (*.txt) |
*UTXT" +

"|All files (*.*)|*.*";
dlg.CheckFileExists = true;

dlg.InitialDirectory = Application.StartupPath;

if (dlg.ShowDialog() == DialogResult.OK) {

rtDoc.SaveFile (dlg.FileName) ;

private void mnuExit Click(object sender, System.EventArgs e) {

this.Close();
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18. SU dUng Rfidng gian B¥u trF riéng

? Ban cin lwu dir liéu vao file, nhung tng dung ciia ban khéng dwoc céip
FileIOPermission dé sir dung 6 dia ctrng.

X Str dung cac 16p IsolatedStorageFile va IsolatedStorageFileStream thudc khong
gian tén System.IO.IsolatedStorage. Cac 16p nay cho phép ing dung ghi dir liéu
viao mot file trong thw muc ciia mdt ngudi dung cu thé ma khong cin dwoe cap
phép truy xuit tryec tiép 6 dia ctirng cuc bd.

.NET Framework hd trg khong gian luu trit riéng, tic 1a cho phép ban doc va ghi vao hé thdng
file 40 ctia ngudi dung cu thé ma CLR quan 1y. Khi ban tao cac file luu trit riéng, dit liéu tu
dong duoc luu vao mot noi duy nhat trong dudng dan profile ciia nguoi ding (thong thuong
duong dan nay c6 dang C:\Documents and Settings\[username]\Local Settings\Application
Data\lsolatedStorage\ [guid identifier]).

Mot 1y do dé str dung khong gian Iuu trit riéng 13 trao cho mét tmg dung c6-do-tin cay-mot-
phén c6 kha ning han ché khi luu trir dit liéu (xem muc 13.1 dé c6 thém thong tin vé& ma 1énh
cé—dé—tin—c@y—mét—phén). Vi du, chinh sach bao mat CLR mac dinh cép cho ma Iénh cuc b0 ¢b
FileIOPermission khong han ché, tirc 1a c6 quyén doc va ghi bat ky file nao. Ma lénh thyc thi
tr mot may chii & xa trén mang Intranet cuc bd tu dong dugc cip it quyén hon—thiéu mat
FileIOPermission, nhung cd IsolatedStoragePermission, tuc la c6 kha nang sit dung khong
gian luu trir riéng (chinh sach bao mat ciing han ché dung luong t6i da c6 thé duoc sir dung
trong khong gian luu trir riéng). Mot Iy do khac dé sir dung khong gian luu trir riéng 14 bao vé
dir liéu tSt hon. Vi dy, ddi véi dir liéu trong khong gian luu trir riéng ciia mot ngudi ding,
nhimng ngudi ding khac khong phai 1a nha quan tri s& khong duge quyén truy xuat.

Poan ma duéi ddy minh hoa cach truy xuit khong gian luu trit riéng:

using System;

using System.IO;

using System.IO.IsolatedStorage;
public class IsolatedStoreTest ({
private static void Main() {

// Tao khdédng gian luu tr@ riéng cho ngudi dung hién hanh.

IsolatedStorageFile store =

IsolatedStorageFile.GetUserStoreForAssembly () ;
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// Tao mét thu muc tai gbc ctua khéng gian luu trit riéng.

store.CreateDirectory ("MyFolder") ;

// Tao mdt file trong khdéng gian luu tri riéng.
Stream fs = new IsolatedStorageFileStream/(

"MyFile.txt", FileMode.Create, store);
StreamWriter w = new StreamWriter (fs);

// Ghi file nhu binh thudng.
w.WriteLine ("Test");
w.Flush();

fs.Close();

Console.WriteLine ("Current size: " + store.CurrentSize.ToString());

Console.WriteLine ("Scope: " + store.Scope.ToString());

Console.WriteLine ("Contained files include:");
string [] files = store.GetFileNames ("*.*");
foreach (string file in files) {

Console.WriteLine (file);

Console.ReadLine();

}

Theo mic dinh, mdi khong gian luu trit riéng dugc tach biét boi nguoi dung va assembly.
bicu nay co6 nghia la khi cung mét nguoi chay cung mot ing dung, ing dung nay s¢€ truy xuat
dir liéu trong cung khong gian luu trir ri€éng. Tuy nhién, ban c6 thé tach biét thém bdoi mién
ung dung dé nhiéu thé hién ciia cing mot tng dung nhan cac khong gian luu trit riéng khac
nhau, nhu vi du sau:

// Truy xudt khéng gian luu tri riéng ctia ngudi dung

// va assembly hién tai (tuong tu vi du trén).

store = IsolatedStorageFile.GetStore(IsolatedStorageScope.User |

IsolatedStorageScope.Assembly, null, null);

// Truy xudt khéng gian luu trit riéng cta ngudi dung, assembly,

// va mién tng dung hién hanh. Néi cach khac, dit 1liéu nay chi duoc
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// truy xuidt bdi thé hién hién tai cua tng dung.
store = IsolatedStorageFile.GetStore(IsolatedStorageScope.User |
IsolatedStorageScope.Assembly | IsolatedStorageScope.Domain,

null, null);

File dugc luu trit nhu mot phan profile cia ngudi ding, vi vay ngudi ding c6 thé truy xut
cac file nay tir bat ky may nao trong mang LAN néu roaming profile’ da dugc cau hinh (trong
trudng hop nay, phai thiét 1ap cO IsolatedStorageFile.Roaming khi tao khong gian luu trir).
Bing cach dé .NET Framework va CLR cung cip cac muc cach ly, ban khoéng phai duy tri su
tach biét gitra cac file, va khong phai lo viéc khong hiéu rd co ché 1am viéc s& gy mat dit ligu
quan trong.

19. Theo dvi & thOng file &8 phit hin thay dOi

? Ban cin phan tng khi hé thong file thay dbi tai mot dwong din cu thé (ching
han stra hay tao file).

X Str dung thanh phin system.I0.FileSystemWatcher, chi dinh file hoic duong din
cén theo di, va thu ly cac su ki€n Created, Deleted, Renamed, Va Changed.

Khi lién két nhiéu ung dung va cac qua trinh nghiép vy, thuong can tao mot chuong trinh thy
dong va chi tré nén tich cyc khi mét file dugc tao ra hoac bi thay d6i. Ban c6 thé tao kiéu
churong trinh thé nay bang cach quét dinh ky qua mot thu muc, nhung lai gap phai van dé can
bang. Quét cang thuong xuyén, cang ton tai nguyén hé thdng. Quét cang it, cang lau phét hién
dugc thay doi. Cach tién nhat 1a sir dung 16p FileSystemWatcher dé phan tng truc tiép cac su
kién file cua Windows.
bé sur dung FileSystemWatcher, ban phai tao mdt thé hién va thiét 1ap cac thudc tinh sau:

+  path—chi dinh duong dan cin theo doi.

+  Filter—chi dinh kiéu file can theo ddi.

*  NotifyFilter—chi dinh kiéu thay ddi can theo ddi.
FileSystemWatcher sinh ra bon su kién chinh: Created, Deleted, Renamed, VA Changed. Cac su
kién nay cung cap thong tin qua ddi sO FileSystemEventArgs, bao gom tén file (Name), dudng
dan day du (Fullpath), kiéu thay do6i (ChangeType). Sy kién Renamed cung cap thé hién
RenamedEventArgs din xuét tir FileSystemEventArgs, va thém thong tin vé tén file ban dau
(0ldName va 01dFullPath). Néu can, ban c6 thé vo hiéu cac su ki€n nay bang cach thict 1ap
thudc tinh FileSystemWatcher.EnableRaisingEvents 13 false. D& dang thu 1y cac su kién
Created, Deleted, Vd Renamed. Nhung néu mudn sir dung su kién Changed, ban can sir dung
thudc tinh NotifyFilter dé chi dinh kiéu thay d6i can theo ddi. Bang khong, chuong trinh cua
ban c6 thé bi sa lay boi mot loat cac sy kién khi file bi thay doi.

% Roaming profile duoc tao béi ngudi quan tri hé théng va duoc luu trir trén mot server. Profile ndy c6
san mdi khi ban déing nhdp vao bit ky may tinh nao trén mang. Bit cir thay d6i nao ciing khién roaming
profile dugc cép nhat lai trén server.
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Thudc tinh NotifyFilter c6 thé duogc thict 1ap bang cach két hop cac gié tri thudc kiéu liét ké
System.IO.NotifyFilters: Attributes, CreationTime, DirectoryName, FileName, LastWrite,

LastAccess, Security, va Size.

Vi du dudi day thu 1y su kién Created va Deleted. Va thir nghi€ém cac sy kién nay bé“mg cach
tao ra mot file thtr nghiém.

using System;

using System.IO;

using System.Windows.Forms;
public class FileWatcherTest {
private static void Main() {

// C&u hinh FileSystemWatcher.

FileSystemWatcher watch = new FileSystemWatcher();
watch.Path = Application.StartupPath;

watch.Filter = "*.*";

watch.IncludeSubdirectories = true;

// DP&ng ky céc phuong thtc thu ly su kién.
watch.Created += new FileSystemEventHandler (OnCreatedOrDeleted) ;
watch.Deleted += new FileSystemEventHandler (OnCreatedOrDeleted) ;

watch.EnableRaisingEvents = true;

Console.WritelLine ("Press Enter to create a file.");

Console.ReadLine();

if (File.Exists("test.bin")) {

File.Delete("test.bin");

FileStream fs = new FileStream("test.bin", FileMode.Create);

fs.Close();

Console.WriteLine ("Press Enter to terminate the application.");
Console.WriteLine();

Console.ReadLine () ;
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// Phat sinh khi mét file méi dugc tao ra
// trong thu muc cdn theo do&i.
private static void OnCreatedOrDeleted (object sender,

FileSystemEventArgs e) {

// Hién thi théng bao.
Console.WriteLine ("\tNOTIFICATION: " + e.FullPath +
"' was " + e.ChangeType.ToString());

Console.WriteLine();

20. Truy xult Ong COM

? Ban cén giri dir liéu trwee tiép dén mét cong tuin tw (serial port).

’X Win32 API cung cip cic ham khong-dwgc-quan-ly trong thw vién kernell32.dll
dé truc tiép doc va ghi cac byte dén cong tuén ty. Ban c6 thé nhip ciac ham nay
vao ung dung hodc s dung Microft Communications ActiveX control
(MSComm.ocx—c6 trong Microsoft Visual Studio 6).

NET khong cung cép bat ky giao dién dugc-quan-1y nao dé thao tic véi cac cong tuan tu. Do
d6, nhirng ai can chirc ning nay s& phai 1am viéc véi cac co ché twong d6i phirc tap.

Mot huéng giai quyét 1a tao mot vo boc .NET cho Microsoft Communications Control
(MSComm.ocx). Pidu kiém nay cung cdp mot mé hinh dbi twong muc-cao dé lam viée véi
cong tuan ty. Tuy nhién, ban phai thu 1iy diéu kiém nay thong qua Visual Studio 6 (ban c6 thé
chi chon cai dit cac thanh phan ActiveX khi cai dat Visual Studio 6, ton khoang SMB). Dé ¢
thém thong tin, ban hay tham khao tai li¢u Visual Studio 6.

Mot hudng giai quyét khac 1a nhap cac ham APT tir thu vién kernell32.dll. Can can than khi sir
dung phuong phéap nay vi ban phai sir dung dung kiéu dit liéu C# va duy tri layout cua cac ciu
triic bo nhé. May mén 13, van dé nay da duoc Justin Harrell (jharrell@aciss.com) giai quyét voi
mot 16p C# tity bién c6 tén 12 comport. Ma 1énh cua 16p nay kha dai, ban hiy xem trong dia
CD dinh kem.

Ban c6 thé thém 16p CompPort vao ing dung cua ban va sir dung doan ma sau dé tuong tac véi
mot cong COM.

ComPort port = new ComPort();

try {

// C&u hinh cho céng.
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port.BaudRate = 9600;
port.Parity = 0;
port.PortNum = 1;
port.ReadTimeout = 10;
port.StopBits = 1;

port.ByteSize = 1;

// M& cbng.

port.Open () ;

// Ghi dir 1iéu.

port.Write (new byte[l]);

// Péng cdng.

port.Close();

}catch (ApplicationException err) {

Console.WriteLine (err.Message);
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rong Microsoft .NET Framework, viéc truy xuat dén cac loai data-source (ngudn dir

liéu) duoc cho phép thong qua mot nhom cac 16p c6 tén 1a Microsoft ADO.NET. M&i

loai data-source dugc hd trg thong qua mét data-provider (bo cung cap dir lidu). Mdi
data-provider gom tap cac 16p khong chi hién thuc tap giao dién chuan, ma con cung cap chirc
ning duy nhat ciia data-source ma né hd trg. Cac 16p ndy mo ta vé két ndi, cau 1énh, thong so,
data-adapter (bd diéu hop dir li€u), va data-reader (bo doc dir licu) ma qua do, ban co thé
tuong tdc véi mot loai data-source. Bang 10.1 liét ké céc hién thuc data-provider trong .NET.

Bang 10.1 Céac hién thyc data-provider trong .NET Framework

Data-provider Mo ta

Cung cép két ndi dén moi data-source c6 hién thuc giao dién ODBC;

.NET Fi A . < a g L 1x
ND . ;amezlzork bao gom Microsoft SOL Server, Oracle, va Microsoft Access. Cac 16p
7 r . : . _‘
ara Frovide data-provider nam trong khong gian té€n System.Data.Odbc va cé ti€n
for ODBC z
t0 Odbc.
NET Framework Cung Sép két ndi dén moi data-source c6 hién thuc‘giao dié’n QLE DB;
Data Provider bao gom Mlcrosoﬁ SQOL Server, MSDE, Oracle, va Jet. Céac 16p fiataj
rovider nam trong khong gian té€n System.Data.0OleDb va cO ti€n td
forOLEDB P g xuong g ystem.bata.0le
OleDb.
. ETF A A A A ) 7 . N A
N rameyork Cung cap két ndi dén Oracle. Céc 16p data-provider nam trong khong
Data Provider LA , s r A LA
glan tén System.Data.OracleClient va coO ti€n t0 Oracle.
for Oracle
NET Framework Cu;ng C:élp két ndi iién ]l’licro.sAoft SOL Seiver I?hién ban 7 va I]‘fl(')’i IAlorn
. (gom cd MSDE) bang cach lién lac tryc tiep voi SQL Server ma khong
Data Provider X, .1z . 3
can su dung ODBC hay OLE DB. Céac 16p data-provider nam trong
for SOL Server « DA , A X
khong gian tén System.Data.SqlClient va cO ti€n tO Sql.
.NET A4 A, A ak . . 1s .
NET Compact Cung cap két noi dén Microsoft SOL Server CE. Cac 16p data-provider
Framework Data N R . R s 4 A LA
. nam trong khong gian tén System.Data.SglServerCe va co tién to
Provider for SOQL Solc
Server CE e

Chuong nay mo ta mot vai khia canh thudong dugc sir dung nhét cia ADO.NET. Tuy nhién,
ADO.NET la mot phﬁn con mé rong cua thu vién 16p .NET Framework va chtra mot luong 16n
cac chuc nang cao cép. Do d6, dé c6 thé hiéu rd hon vé ADO.NET, ban nén tim doc mot
quyén sach khac chuyén vé ADO.NET. Nhiing d& muc trong chuong nay trinh bay cac van dé
sau:

Cach tao, cAu hinh, mé, va dong két ndi co so dir liéu (muc 10.1).

Céach sir dung connection-pooling dé cai thién hiéu ning va tinh quy mé cua cac ng

dung c6 sir dung két ndi co sé dit lidu (muc 10.2).

Céach thuc thi cac cdu 1énh SQOL va cac thu tuc ton trit (Stored Procedure), va cach si

dung cac thong sb dé cai thién tinh linh hoat ctia ching (muc 10.3 va 10.4).

Cach xir 1y két qua duogce tra vé tir truy van co s& dir liéu (muc 10.5 va 10.6).

Céch nhan biét tat ca cac ddi tuong SOL Server dang c6 hiu luc trén mang (muc 10.7).
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Doc file Excel v6i ADO.NET (muc 10.8).
Cach stir dung Data Form Wizard (muc 10.9) va Crystal Report Wizard (muc 10.10).

= Nhirng dé muc trong chwong nay sir dung co sé dir litu miu Northwind (do
Microsoft cap) dé 1am rd nhirng k¥ thuit dwoc thao luin.

: K€t ndi 0 58 diY Bu

Ban can mé mgt két noi dén mét co sé dir liéu.

XX -~

Tao mdt dbi twgng két noi phu hop véi kiéu co sé dir liéu ma ban cin két noi; tat
ca cac doi twong két noi déu hién thwe giao dién System.Data.IDbConnection. Ciu
hinh d6i twong két ndi biang cach thiét 1ap thudc tinh ConnectionString ciia no.
Mé két nbi b:"lng cach goi phwong thirc open ciia doi twong két noi.

Budc dau tién trong viéc truy xuat co s& dit liéu 12 md mot mot két ndi dén co so dit lieu. Giao
dién IpbConnection md ta mot két ndi co s& dir lidu, va mdi data-provider chira mot hién thuc
duy nhét. Duéi day 1a danh sach cac hién thuc IpbConnection cho nam data-provider chuén:

4 System.Data.Odbc.0OdbcConnection

4 System.Data.0leDb.0OleDbConnection
’ System.Data.OracleClient.OracleConnection
4 System.Data.SglServerCe.SglCeConnection

' System.Data.SglClient.SglConnection

Ban c4u hinh mot d6i tuong két ndi bang mot chudi két ndi. Chudi két nbi 1a mot tap cac cap
gia tri tén dugc phan cach bang dau cham phay. Ban c6 thé cung cap mdot chudi két ndi lam
d01i s0 trong phuong thirc khédi dung hodc bang cach thiét 1ap thudce tinh ConnectionString clia
dbi tuong két ndi trude khi mé két ndi. Mdi hién thyc 16p két ndi yéu cau ban cung cip nhing
thong tin khac nhau trong chudi két ndi. Ban hdy tham khao tai liéu vé thudc tinh
ConnectionString d6i v&i mdi hién thuc dé biét dugc nhiing gia tri ma ban cé thé chi dinh.
Dudi day 1a mot sb thiét 1ap:

¢ Tén server co s& dir liéu dich

+  Tén co s dit lidu can mo vao lac dau

+  Gié tri timeout cua két ndi

+  Co ché connection-pooling (xem muc 10.2)

+  Co ché xac thuc dung khi két ndi dén céac co s& dit liéu duoc bao mat, bao gém viéc

cung cap username va password

Mot khi dd dugc cau hinh, goi phuong thirc open ciia d6i twong két ndi dé mo két ndi dén co
s& dir lieu. K& d6, ban c6 thé su dung déi tuong két ndi dé thuc thi nhitng cau lénh dya vao
data-source (s€ dugc thao luin trong muc 10.3). Céac thudc tinh cia déi tuong két ndi cling
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cho phép ban ldy thong tin vé trang thai cuia mot két ndi va nhirng thiét 1ap dwogc sir dung dé
mé két ndi. Khi di hoan tat mot két ndi, ban nén goi phuong thirc close dé giai phong céac tai
nguyén hé théng va két nbi co sé dit liéu ndm dudi. IpbConnection dugc thira ké tir
System.IDisposable, nghia la mdi 16p két ndi s& hién thuc phuong thic pispose. Phuong thuc
nay s€ tu dong goi Close, cho nén 1énh using la mot cach rat rd rang va hiéu qua khi st dung
dbi tuong két ndi trong ma Iénh.
Pé dat dugc hiéu nang tdi wu trong viée truy cép dit liéu thi phai m& két ndi co s dir liéu
cang cham cang t6t, va khi da hoan tat thi ngit két ndi cang sém cang t6t. Viéc nay bao dam
rang, ban khong truy xuat toi két ndi co so dit liéu trong mot thoi gian dai va ma 1énh c6 co
hoi cao nhat dé giit 1dy két nbi. Pidu nay dic biét quan trong néu ban dang st dung
connection-pooling.
Poan mi dudi day trinh bay cach sir dung 16p sqlconnection dé mé mot két ndi dén SQOL
Server dang chay trén may cuc bg c6 sur dung Integrated Windows Security (bao mat tich hop
véi Windows). Dé truy xuat dén mot may tir xa, chi can thay d6i data-source tir localhost
thanh tén cta d6i tuong co sé dir liéu.
// Tao db6i tuong SglConnection rdng.

using (SglConnection con = new SglConnection()) {

// C&u hinh chudi két nbi cua dbi tuogng SglConnection.
con.ConnectionString =
"Data Source = localhost;"+ // Pbi tuong SQL Server cuc bd
"Database = Northwind;" + // Co s& dit 1iéu miu Northwind

"Integrated Security=SSPI"; // Integrated Windows Security

// M& két nbéi co sd dix liéu.
con.Open() ;
// Hién thi théng tin vé k&t nbi.

if (con.State == ConnectionState.Open) {

Console.WriteLine ("SglConnection Information:");

Console.WriteLine (" Connection State = " + con.State);
Console.WriteLine (" Connection String = " + con.ConnectionString);
Console.WriteLine (" Database Source = " + con.DataSource);
Console.WriteLine (" Database = " + con.Database);
Console.WriteLine (" Server Version = " + con.ServerVersion);
Console.WriteLine (" Workstation Id = " + con.WorkstationId);
Console.WriteLine (" Timeout = " + con.ConnectionTimeout) ;
Console.WriteLine (" Packet Size = " + con.PacketSize);

} else {

Console.WriteLine ("SglConnection failed to open.");
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Console.WriteLine (" Connection State = " + con.State);
}
// Cubi khéi using, Dispose s& goi Close.
}
Poan mi dudi ddy trinh bay mot chudi két ndi ding dé mé mot két ndi dén co so dir licu &
trén (néu ban dang sir dung OLE DB Data Provider dé thyc hién két ni):
// Tao moét dbi tuong OleDbConnection rdng.

using (OleDbConnection con = new OleDbConnection()) {

// C&u hinh chudi két nbdi cua dbi tuong OleDbConnection.
con.ConnectionString =
"Provider = SQLOLEDB;" + // OLE DB Provider for SQL Server
"Data Source = localhost;" + // Pbi tuong SQL Server cuc bd
"Initial Catalog = Northwind;" + // Co s& dit liéu mdu Northwind

"Integrated Security=SSPI"; // Integrated Windows Security

// M& két nbi co s& dit 1iéu.

con.Open() ;

—

2. SU dUng connection-pooling
?

Ban muén duy tri mgt pool chira cac két ndi dang mé dé cai thién hiéu ning va
tinh quy mé cho mét hé thong 16n.

>3

CAu hinh pool bing cach sir dung cac thiét 1ap trong chudi két ndi ciia ddi twong
két noi.

Connection-pooling 1am giam dang ké téng phi lién hop véi viéc tao va huy két ndi co so dir
liéu. Connection-pooling ciing cai thién tinh quy mé cua cac giai phap bang cach giam s
luong két ndi ddng thoi ma mot co s dir liéu phai duy tri—da s thudng “ngdi khong” sudt
mot phan dang ké thudc thoi gian sdng ctia chung. Véi connection-pooling, thay vi tao va md
mot ddi twong két ndi méi mdi khi can, ban c6 thé 1iy két ni ¢ mé tir pool. Khi ban di hoan
tat viée sur dung két ndi, thay vi dong no, ban trd n6 vé cho pool va cho phép doan ma khac sir
dung no.

Theo mic dinh, SOL Server va Oracle Data Provider cung cp chirc ning connection-pooling.
Mot pool sé& hién dién ddi véi mdi chudi két ndi do ban chi dinh khi mé mot két ndi méi. Mdi
khi ban m& mot két ndi méi véi chudi két nbi da duge sir dung qua, nd s& duge ldy tir pool
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hién c6. Chi khi ban chi dinh mot chudi két ndi khac thi data-provider mdi tao mot pool méi.

Ban c6 thé diéu khién cac dic tinh cua pool bang cach sir dung cac thiét 1ap trong chudi két
noi dugc mo ta trong bang 10.2.

=™ Mt khi di dwoc tao, pool sé ton tai cho dén Khi tién trinh két thiic.

Bang 10.2 C4c thiét Iap trong chudi két ndi dung dé diéu khién Connection Pooling

Thiét lap M6 ta

Chi dinh thoi gian tdi da (tinh bang gidy) ma mot két ndi dugc phép sbng
trong pool trude khi né bi déng. “Tudi” cua mot két ndi dugc kiém tra
chi khi két ndi duoc tra vé cho pool. Thiét 1ap nay can thiét trong viéc

C ti 1 . £ A . AL x X
Lj?l;iim;on thu nho kich thgoc pool néu pool khong’duorc st dung nhicu va ciing bao
dam tinh can bang tai dugc thyc hién toi wu trong moi trueong co sé dir
liéu gom ty. Gia tri mic dinh 1a 0, c6 nghia la két nbi ton tai trong thoi
gian séng cua tién trinh hién thoi.
Chi dugc SOL Server Data Provider hd trg. Chi dinh két ndi c6 duogc
Connection reset hay khong khi chung dugc 1ay tir pool. Gid tri True bao dam trang
Reset thai cua két nbi duoc reset nhung can phai théng béo cho co so dit lidu.
Gia tri mac dinh 1a True.
Pooling Thiét 14p 1a False dé c6 dugc két ndi khong 1ay tir pool. Gia tri mac dinh

la True.

Chi dinh s6 luong két ndi tbi da can co trong pool. Cac két ndi duoc tao
va thém vao pool khi dugc yéu cau cho dén khi dat dén con s6 nay. Néu

Max Pool Size  mot yéu cau két ndi dugc thuc hién nhung khong con két ndi tréng thi 1o
goi s& block cho dén khi c6 mot két ndi c6 hiéu lyc. Gia tri mac dinh 1a
100.

Chi dinh s6 luong két ni t6i thiéu can co trong pool. Liic tao pool thi sd
Min Pool Sise két ndi nay duoc tao va thém vao pool. Trong qué trinh duy tri dinh ky
hoic khi mot két ndi duoc yéu cau, cac két ndi s& duge thém vao pool aé

bao dam sb lugng két ndi tdi thiéu co hiéu lyc. Gia tri mac dinh 14 0.

Poan ma dudi ddy mo ta céu hinh ctia mot pool: chira toi thiéu 5 két ndi va tdi da 15 két ndi,
két ndi s& hét hiéu lyc sau 10 phut (600 gidy) va dugc reset mdi khi mot két ndi dugce 1y tir
pool.

// Thu 14y pooled connection.

using (SglConnection con = new SglConnection()) {

// CAu hinh chudi két nbi ctia dbi tuong SglConnection.
con.ConnectionString =
"Data Source = localhost;" + // Pbéi tuogng SQL Server cuc bd
"Database = Northwind;" + // Co s& dit 1iéu miu Northwind

"Integrated Security = SSPI;" + // Integrated Windows Security
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"Min Pool Size = 5;" + // Kich thuéc tb6i thiéu cua pool
"Max Pool Size = 15;" + // Kich thuéc tbéi da cua pool
"Connection Reset = True;" + // Reset k&t nbi mdi khi st dung
"Connection Lifetime = 600"; // Th&i gian sbéng tbi da

// M& két nbi co s& dit liéu.

con.Open () ;

// Truy xudt co s& dit liéu...

S

// Cubi khbi using, Dispose sé& goi Close,

// tra két nbi vé& cho pool d& tai su dung.
}
Poan ma dudi day mo ta cach sir dung thiét lap Pooling dé co6 duge mot ddi tuong két ndi
khong phai lay tir pool. Di€u nay can thie€t khi tng dung cia ban st dung mdt két noi don
"song lau".
// Thu 14y non-pooled connection.

using (SglConnection con

new SqglConnection()) {

// C&u hinh chudi két nbi cua dbi tuogng SglConnection.
con.ConnectionString =
"Data Source = localhost;" + // Bbi tuong SQL Server cuc bd
"Database = Northwind;" + // Co s& dit 1liéu mdu Northwind
"Integrated Security = SSPI;" + // Integrated Windows Security

"Pooling = False"; // Chi dinh non-pooled connection

// M& két nbi co so dit 1iéu.

con.Open() ;

// Truy xudt co s& di liéu...

S

// Cubi khbéi using, Dispose sé& goi Close,

// dbébng non-pooled connection.
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ODBC va OLE DB Data Provider ciing hd trg connection-pooling, nhung chiing khong hién
thue connection-pooling bén trong cac 16p .NET, nén ban khong thé cdu hinh pool theo cach
nhu SQL Server hay Oracle Data Provider. Connection-pooling trong ODBC dug¢c quan ly
béi ODBC Driver Manager va duoc cau hinh bang cong cu ODBC Data Source
Administrator trong Control Panel. Connection-pooling trong OLE DB dugc quan ly boi hién
thuc OLE DB nguyén sinh; ban c¢6 thé lam mat hiéu lyc pooling bang cach thém thiét lap “oLE
DB Services=—4;” vao chudi két ndi. SOL Server CE Data Provider khéng hd trg connection-
pooling, vi tai mot thoi diém SQL Server CE chi hd trg mot két ndi.

3. TR ¢ thi cdu Bnh SQL hodc thl tuc tOn trk

? Ban cén thuc thi mdt ciu Iénh SQL hoiic mdt thii tuc ton trir trén mot co s& dir
liéu.
X Tao mdt dbi twong ciu Iénh phi hop véi kiéu co sé dir liéu ma ban dinh sir dung;

tat ca cac doi twong cAu 1énh déu hién thuc giao dién System.Data.IDbCommand.
Céu hinh d6i twong ciu 1énh bing cach thiét 1ap cic thudc tinh CommandType va
CommandText ctia né. Thwe thi ciu 1énh bing mét trong cac phwong thirc
ExecuteNonQuery, ExecuteReader, hay ExecuteScalar tuy thuc vao ki€u ciu 1€nh
va két qua ciia no.
Giao dién IpbCommand md ta mot cau lénh co s& dir lidu, va mdi data-provider chira mot hién
thyc duy nhat. Duéi ddy 1a danh sach cac hién thuc I1DbCommand cho nam data-provider chuén:
. System.Data.Odbc.0dbcCommand
. System.Data.0OleDb.0OleDbCommand
. System.Data.OracleClient.OracleCommand
. System.Data.SqglServerCe.SglCeCommand
. System.Data.SglClient.SglCommand
Dé thyc thi mot cau 1énh dya trén mot co s& dit lidu, ban phai c6 mot két nbi dang mé (da
dugc thao luan trong muc 10.1) va mét doi tugng cau 1énh da dugc cau hinh phu hop véi kiéu
co s6 dir liéu dang truy xuat. Ban c6 thé tao doi tugng cau 1énh mdt cach truc ti€p bang
phuong thirc khoi dung, nhung cach don gian hon 1a str dung phuong thirc CreateCommand ctia
ddi twong két ndi. Phuong thirc CreateCommand tra vé mot dbi tugng cau 1énh (dung kiéu data-
provider) va cu hinh no véi céc thong tin co s& dugc 1€iy tir két ndi ma ban da st dung d¢ tao
cau 1énh. Trudc khi thyuc thi cau 1€nh, ban phai cau hinh cac thudc tinh dugc mo ta trong bang
10.3
Bang 10.3 Cac thudc tinh thong dung ctia ddi twong cau [énh
Thudc tinh Mo ta
Chudi chira cau 1énh SOL hoic tén cua thu tuc tdn trir. NoOi dung cua
CommandText thudc tinh CommandText phai tuong thich véi gia tri ban chi dinh trong
thudc tinh commandType
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S6 nguyén (int) chi dinh sé gidy doi cau Iénh tra vé trude khi hét thoi
gian va ngoai 1¢ xdy ra. Mac dinh la 30 giay.

CommandTimeout

Mot gia tri thugc kiéu liét ké system.Data.CommandType, chi dinh kiéu
cau 1énh duoc mé ta bai ddi twong cau 1énh. Ddi véi hau hét cac data-
provider, gia tri hop 1€ 1a storedProcedure (khi ban mudn thuc thi mot
thu tuc ton trit), va Text (khi ban mudn thuc thi mot cu 1énh SOL dang
text). Néu dang st dung OLE DB Data Provider, ban c6 thé chi dinh
TableDirect khi mudn tra vé& toan bd nodi dung ctia mot hodc nhiéu
bang; hay tham khao tai liéu .NET Framework SDK dé biét thém chi
tiét. Mac dinh 1a Text.

CommandType

bbi tuong IbbConnection, cung cép két ndi dén co s¢ dir liéu ma ban
s& thuc thi cau Iénh trén d6. Néu ban tao cau 1énh béng phuong thure
IDbConnection.CreateCommand, thudc tinh nay s€ tw dong dugc thiét
lap thanh doi tuong IDbConnection ma ban da tao cau 1€nh tir no.

Connection

DP6i tugng System.Data.IDataParameterCollection, chita tip céc
Parameters thong sd dé thay thé vao cau l1énh (xem muc 10.4 dé biét cach sir dung
thong s0).

Déi tugng System.Data.IDbTransaction, mo ta phi€n giao dich ma cau
Transaction Iénh duoc dua vao do (xem tai liéu .NET Framework SDK dé bict thém
chi tiét vé phién giao dich).

Mot khi ban di ciu hinh dbi twong cau 18énh thi c¢6 nhiéu cach dé thuc thi no, tuy thudc vao
ban chét cta cau 1énh, kiéu dit liéu do cau lénh tra v&, va ban mudn xir ly dit liéu theo dinh
dang nao.

Dé thuc thi mot cau 1énh nhu INSERT, DELETE, hodc CREATE TaBLE (khong tra vé dir liéu trong
co s¢ dir liéu), ban hay goi ExecuteNonQuery. Déi voi cac cau 1énh UPDATE, INSERT, va DELETE,
phuong thirc ExecuteNonQuery tra vé mot s6 nguyén cho biét sb hang bi tac dong boi cau 1énh.
Dbi v6i cac cau 1énh khic nhur CREATE TABLE, ExecuteNonQuery tra vé -1. Vi du dudi day sir
dung upDATE dé chinh sira mot ban ghi.

public static void ExecuteNonQueryExample (IDbConnection con) {

// Tao va cdu hinh cidu lénh méi.

IDbCommand com = con.CreateCommand() ;

com.CommandType = CommandType.Text;

com.CommandText = "UPDATE Employees SET Title = 'Sales Director'" +

" WHERE EmployeeId = '5'";

// Thuyc thi cdu lénh va xu ly két qua.

int result = com.ExecuteNonQuery() ;
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if (result == 1) {
Console.WriteLine ("Employee title updated.");
} else {

Console.WriteLine ("Employee title not updated.");

}

Dé thyc thi mot cau 1énh tra vé mot tap két qua nhu Iénh sELECT hodc thu tuc ton trit, ban hay
str dung phuong thirc ExecuteReader. Phuong thirc ndy tra vé mot ddi tuong IDataReader (s&
dugc thao luan trong muc 10.5) ma qua nd ban c6 thé truy xuat dén dir liéu két qua. Hau hét
cac data-provider ciing cho phép ban thuc thi nhiéu ciu 1énh SOL trong mét 1oi goi phuong
thirc ExecuteReader; vi du trong muc 10.5 s& giai thich didu nay va trinh bay cach truy xuét
mdi tap két qua.

Poan ma dudi day st dung phuong thirc ExecuteReader dé thuc thi thu tuc ton trit “Ten Most
Expensive Products” (mudi san phidm dit nhat) tir co s& dit liéu Northwind va hién thi két qua
trong ctra s6 Console:

public static void ExecuteReaderExample (IDbConnection con) {

// Tao va c&u hinh cidu lénh méi.
IDbCommand com = con.CreateCommand() ;
com.CommandType = CommandType.StoredProcedure;

com.CommandText = "Ten Most Expensive Products";

// Thuyc thi cdu lénh va xu ly két qua.

using (IDataReader reader = com.ExecuteReader()) {
Console.WriteLine ("Price of the Ten Most Expensive Products.");
while (reader.Read()) {
// Hién thi chi tiét vé& san phim.
Console.WriteLine (" {0} = {1}",

reader ["TenMostExpensiveProducts"],

reader ["UnitPrice"]);
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Néu mudn thuc thi mét truy van, nhung chi can gia tri thudc cot dau tién cia hang dau tién
trong dir li€u két qua, ban hay str dung phurong thirc ExecutesScalar. Gia tri tra vé 1a mot tham
chiéu ddi twong va ban can ép n6 vé dung kiéu. Dudi day 1a vi du:

public static void ExecuteScalarExample (IDbConnection con) {

// Tao va cdu hinh cdu lénh méi.
IDbCommand com = con.CreateCommand() ;
com.CommandType = CommandType.Text;

com.CommandText = "SELECT COUNT (*) FROM Employees";

// Thuc thi cdu lénh va ép kiéu két qua.

int result = (int)com.ExecuteScalar();

Console.WriteLine ("Employee count = " + result);

Cac hién thuc IDbCommand trong Oracle va SQL Data Provider cé hién thuc cac
phuong thire thye thi cAu Iénh bd sung. Muc 10.6 sé mé ti cach sir dung phwong
thirc ExecuteXmlReader do 16p SqlCommand cung cip. Ban hiy tham khao tai li¢u
.NET Frameworks SDK dé& biét thém chi tiét vé ciac phwong thirc bé sung
ExecuteOracleNonQuery Va ExecuteOracleScalar do l6p OracleCommand cung cép.

=D

SO dUng thong sO trong cdu Bnkh SQL hodc thl tuc tOn ¥

Ban cén thiét 1ap cac ddi sé ciia mot thi tuc ton trir hodic sir dung cac thong sb
trong mdt ciu I¢nh SQL dé cai thién tinh linh hoat.

Tao ddi twong théng s6 phu hop véi kiéu ddi twong ciu Iénh ma ban dy dinh
thwe thi; tit ca cdc ddi twong thong s6 déu hién thwc giao dién
System.Data.IDataParameter. CAu hinh kiéu dir li¢u, gia tri, va huwéng cia ddi
twong thong sé va thém chiing vao tip hop thong sé ciia ddi twong ciu 1énh bing
phwong thirc IDbCommand . Parameters.Add.

Tat ca cac doi twong cau 1énh déu ho trg viéc stir dung thong so, do d6 ban c6 thé thuc hién cac
cong viéc sau:

Thiét lap cac ddi s6 cua thu tuc ton trix
LAy cac gia tri tra vé tir thu tuc ton trit

DP6i cac gia tri thanh cac céu 1énh text luc thuc thi

Giao dién IDataParameter mo ta mot thong sé6 va mdi data-provider chira mot hién thuc duy
nhat. Duéi day 1a danh sach cac hién thuc 1DataParameter cho nam data-provider chuan:
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. System.Data.Odbc.OdbcParameter
. System.Data.0OleDb.OleDbParameter
. System.Data.OracleClient.OracleParameter
. System.Data.SglServerCe.SglCeParameter
. System.Data.SglClient.SglParameter
Céac thudc tinh cua d6i tuong thong s6 mo ta nhitng thtr ma méot déi tuong cau 1énh can khi

thyc thi mét cau Iénh dya trén data-source. Bang 10.4 mo ta cac thude tinh thuong duogc st
dung khi c4u hinh cho thong sd.

Bang 10.4 Cac thudc tinh cla déi twong théng sé

Thudc tinh Mo ta

Gia tri thudc kiéu 1iét ké system.Data.DbType, chi dinh kiéu dir liéu
DbType chira trong thong sb. Cac gia tri thudng duoc sir dung 13 string, Int32,

DateTime, Va Currency.

Gia tri thudc kiéu liét ké System.Data.ParameterDirection, cho biét
Direction huéng truyén dir liéu cho thong so. Cac gid tri hop 1€ 1a Input,
InputOutput, Output, va Returnvalue.

IsNullable Gia tri bool, cho biét thong s6 c6 chap nhéan gia tri null hay khong.

ParameterName  Chudi chira tén thong s6.

Value Déi twong chira gi tri ciia thong sd.

bé sur dung thong sb6 v&i mot cau 1énh text, ban phai cho biét vi tri can thay thé gia tri thong sb
bén trong cau lénh. ODBC, OLE DB, va SOL Server CE Data Provider hd trg cac thong so vi
tri (positional parameter); vi tri cia mdi thong s6 duoc nhan biét bang dau cham hoi (2). Vi
du, cau 1énh dudi day cho biét c6 hai vi tri can duoc thay thé bang cac gia tri thong sb:

UPDATE Employees SET Title = ? WHERE EmployeeId = ?

SOL Server va Oracle Data Provider hd trg cac thong s6 duoc dit tén (named parameter),
cho phép ban chi dinh mdi vi tri thong s6 bang mot tén véi biéu tuong e dimg trude. Dudi day
14 cau 1énh twong dwong nhu trén nhung st dung théng sé duoc dit tén:

UPDATE Employees SET Title = @title WHERE EmployeeId = @id

Pé chi dinh cac gia tri thong sb dé thay thé vao mot cau lénh, ban phai tao cac ddi tuong
thong s6 ding kiéu va thém chung vao tap hop thong s6 ciia dbi tugng 1énh (co thé duogc truy
Xuat thong qua thudc tinh parameters). Ban cé thé thém cac thong sb duoc dat tén theo thir tu
bét ky, nhung ban phai thém céc thong sb vi tri theo diing thtr ty ma chiing xuét hién trong cau
1énh text. Khi ban thuc thi cau 1énh, gia tri cia mdi thong sb s& duoc thay thé vao trong chudi
1énh trude khi cau 1énh duoc thuc thi dya trén data-source.

Phuong thic ParameterizedCommandExample dugc trinh bay ¢ day mo ta cach su dung thong
s6 trong lénh uUPpATE cia SQL Server. Cic db6i s6 coa phuong  thirc
ParameterizedCommandExample gém mot sqlConnection dang md va hai chudi. Gia tri cua hai
chudi nay dugc thay thé vao trong 1énh uPDATE bing thong sb. Vi du sau day trinh bay hai
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cach dé tao doi tuong thong s6: phuong thlitc 1DbCommand.CreateParameter, va phuong thirc
IDbCommand.Parameters. Ban ciing co6 thé tao cac doi tugng thdong s6 bang phuong thirc khoi
dung va cau hinh ching bang cac d6i s6 ciia phuong thirc khoi dung hoac thong qua viéc thict
lap cac thudc tinh cia ching.

public static void ParameterizedCommandExample (SqlConnection con,

string employeeID, string title) {

// Tao va cdu hinh mét cadu lénh méi chtta 2 théng sb duge dit tén.
SglCommand com = con.CreateCommand() ;

com.CommandType = CommandType.Text;

com.CommandText = "UPDATE Employees SET Title = Q@title" +

" WHERE Employeeld = @id";

// Tao dbi tugng SqglParameter cho théng sb title.
SglParameter pl = com.CreateParameter();
pl.ParameterName = "@title";

pl.SglDbType = SglDbType.VarChar;

pl.Value = title;

com.Parameters.Add (pl) ;

// St dung ct phap tbéc ky dé thém théng sb id.

com.Parameters.Add ("@id", SqlDbType.Int) .Value = employeelD;

// Thuc thi cdu lénh va xu 1y két qua.

int result = com.ExecuteNonQuery();

}

Khi str dung thong sb dé thyc thi thi tuc ton trir, ban phai cung cép cac dbi twong thong sb dap
g cho mdi ddi sé do thu tyc ton trit yéu cau—gdm ca dbi sb input va output. Ban phai thiét
lap thudc tinh Direction ciia mdi théng sb nhu dugec moé ta trong bang 10.4 (mic dinh la
Input). Néu thu tuc ton trit co gia tri tra vé, thong sd gitr gia tri tra vé& (voi thude tinh
Direction 13 Returnvalue) phai 1a thong sé dau tién duoc thém vao tap hop théng sd. Vi du
duéi day sir dung thong sb dé thuc thi thu tuc ton tri:

public static void StoredProcedureExample (SqlConnection con,

string category, string year) {

// Tao va cdu hinh mét cdu lénh mdéi.
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SglCommand com = con.CreateCommand() ;
com.CommandType = CommandType.StoredProcedure;

com.CommandText = "SalesByCategory";

// Tao dbi tugng SqlParameter cho théng sb category.
com.Parameters.Add ("@CategoryName", SqlDbType.NVarChar) .Value

= category;

// Tao db6i tuong SglParameter cho théng sb year.

com.Parameters.Add ("@0rdYear",SqlDbType.NVarChar) .Value = year;

// Thuyc thi cdu lénh va xu ly két qua.
using (IDataReader reader = com.ExecuteReader()) {

S

—

XX G kBt qua da truy v8n SQL 6ang data-reader

-~

Ban cin xir Iy dir lidu chira trong ddi twong System.Data.IDataReader (ddi twong
nay dwge tra vé khi ban thuc thi phwong thirc IDbCommand.ExecuteReader—da
dugc thio luin trong muc 10.3).
'X Sir dung cic thanh vién cia d6i twong IDataReader dé duyét tudn tw cic hang
trong tip két qua va truy xuit cac item dir li¢u chira trong mdi hang.

Giao dién IDataReader mo ta mot data-reader, ddy la mot co ché chi-tién, chi-doc (forward-
only, read-only) dé truy xuat két qua cua truy vin SOL. Mdi data-provider chira mét hién thuc
IDataReader duy nhat. Duéi day la danh sach cac hién thyc IDataReader cho ndm data-
provider chuan:

. System.Data.Odbc.0OdbcDataReader

. System.Data.OleDb.OleDbDataReader

. System.Data.OracleClient.OracleDataReader

. System.Data.SqglServerCe.SglCeDataReader

. System.Data.SglClient.SglDataReader
Giao dién IDataReader thira ké giao dién System.Data.IDataRecord. Cac giao dién nély khai
bédo cac chirc nang truy xuat dir li€u va cau tric ciaa dir li€u co6 trong tap két qua. Bang 10.5
mo ta vai thanh vién thong dung cta giao dién TDataReader va IDataRecord.
Ngoai cac thanh vién duoc liét ké trong bang 10.5, data-reader con cung cip mot tip céc
phuong thirc thyc hién viéc 1y dir liéu da duoc dinh kiéu tir hang hién tai. Mdi phuong thirc
sau day nhan vao mot doi s6 nguyén cho biét chi s6 (danh tir 0) ctia cdt ma dir liéu s€ dugc tra
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Ve tur cot nély: GetBoolean, GetByte, GetBytes, GetChar, GetChars, GetDateTime, GetDecimal,
GetDouble, GetFloat, GetGuid, GetIntl6, GetInt32, GetInt64, GetString, GetValue, va
GetValues.
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Bang 10.5 Cac thanh vién théng dung cla cac |6p data-reader

Thanh vién Mo ta
Thuoc tinh
FieldCount Lay sb cot trong hang hién tai.
IsClosed Tra vé true néu Tpatareader bi dong; false néu no hién dang mo.
Tra vé mot d6i trong mo ta gia tri cia cot cu thé trong hang hién tai.
Ttem Cot ¢o thé duge chi dinh bang mét chi s6 nguyén (danh sb tir 0) hoic

mot chudi chira tén cot. Ban phai ép gia tri tra vé thanh kiéu phu hop.
Pay 1a bo chi muc (indexer) cho cac 16p data-reader.

Phwong thirc

GetDataTypeName L'Qiy tén cua kiéu dir liéu ddi vai mot cot cu thé.
L'Qiy doi tuong System.Type mo ta kiéu di liéu caa gia tri chira trong
GetFieldType cot cu the (cot nay dugc chi dinh béng mot chi sb nguyén—danh sb
tir 0).
CotName Léy tén cta cot cu thé (cot nay dugc chi dinh béng mot chi sb
nguyén—danh so tir 0).
GetOrdinal Léy s6 thir tu cot (danh sd tir 0) ing v6i mot tén cot cy thé.
Tra vé d6i tuong System.Data.DataTable chira siéu dir liéu mo ta cac
GetSchemaTable R 3
CcOt cO trong IDataReader.
TeDBNULL Tra vé true néu gia tri trong cdt cu thé chira gia tri null; néu khong
thi trd vé false.
Néu TpataReader chira nhiéu tap két qua vi c¢6 nhiéu 1énh dugc thuc
NextResult thi, NextResult s& di chuyén dén céac tap két qua ké tiép. Theo mic
dinh, 1patareader dugc bd tri tai tap két qua dau tién.
nend Dich reader dén ban ghi ké tiép. Reader ludn bit dau tai ban ghi dau

tién.

Data-reader Server va Oracle cling chira cac phuong thire thyc hién viée léy dir liéu thudc cac
kiéu dir liéu ddc trung cua data-source. Vi dy, sqlDataReader chtta cac phuwong thirc nhu
GetSqlByte, GetSglDecimal, va GetSqlMoney, Va OracleDataReader chtra cac phuong thirc nhu
GetOracleLob, GetOracleNumber, VA GetOracleMonthSpan. Ban h@y tham khao tai li¢u .NET
Framework SDK dé biét thém chi tiét.

Khi d3 hoan tit véi data-reader, ban nén goi phuong thirc close dé co thé su dung lai két ndi
co s& dir liéu. IDataReader thira ké System.IDisposable; nghia la mdi 16p data-reader déu
hién thyc phuong thitc Dispose. Phuong thirc nay sé ty dong goi Close, cho nén 1énh using la
mot cach rat rd rang va hiéu qua khi sir dung data-reader.
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Vi du duéi day mo ta cach st dung data-reader dé xur Iy ndi dung cua hai tp két qua duoc tra
vé bdi viée thuc thi mot truy van gom hai 1énh serLecT. Tap két qua dau tién duogc liét ké va
hién thi trong cira s6 Console. Tap két qua thtr hai duoc duyét qua dé tim va hién thi thong tin
siéu dir liéu.

using System;

using System.Data;

using System.Data.SqglClient;
public class DataReaderExample {
public static void Main() {

// Tao dbi tuong SglConnection méi.

using (SglConnection con = new SqglConnection()) {

// CAu hinh chudi két nbi cta dbi tuong SglConnection.
con.ConnectionString = "Data Source = localhost;" +

"Database = Northwind; Integrated Security=SSPI";

// Tao va céu hinh cadu lénh moi.

SglCommand com = con.CreateCommand() ;

com.CommandType = CommandType.Text;

com.CommandText = "SELECT BirthDate,FirstName,LastName " +
"FROM Employees ORDER BY BirthDate; " +

"SELECT * FROM Employees";

// M& két nbéi co s& dir liéu va thuc thi cidu lénh.

con.Open() ;

// Thyc thi cdu lénh va thu 14y SqlReader.

using (SglDataReader reader = com.ExecuteReader()) {

// Xt 1y tap két qua dau tién
// va hién thi ndéi dung cua tap k&t qua.

Console.WriteLine ("Employee Birthdays (By Age).");
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while (reader.Read()) {

Console.WriteLine ("{0,18:D} - {1} {2}",
reader.GetDateTime (0), // Lay d@t liéu dinh kiéu
reader ["FirstName"], // St dung chi sb chudi

reader([2]); // St dung chi sb thiu tu

// X 1y tap k&t qua tht hai va hién thi chi tiét

// v& cac cot va céc kidu di liéu trong tap két qua.
reader.NextResult () ;

Console.WriteLine ("Employee Table Metadata.");

for (int field = 0; field < reader.FieldCount; field++) {

Console.WriteLine (" Column Name:{0} Type:{1}",
reader.GetName (field),

reader.GetDataTypeName (field));

Console.ReadLine();

—

6. Thu @Yy tai [Bu XML 1 truy v@n SQL Server
?

Ban cin thyce thi mét truy van dwa trén SQL Server 2000 hoic MSDE va lay cac
két qua dang XML.

Sir dung ménh dé For xML trong truy van SQL dé tra vé két qua dang XML.
Thye thi cAu 1énh bing phwong thirc SqlCommand.ExecuteXmlReader, két qua tra
vé 1a mét ddi twong System.Xml.XmlReader ma théng qua né ban cé thé truy xuit
dir liéu XML.

2

SOL Server 2000 va MSDE tryc tiép hd tro XML. Ban chi can thém ménh dé For xML AUTO
vao cudi truy vin SQL dé cho biét rang cac két qua s& duoc tra vé & dang XML. Theo mic
dinh, dang XML nay khong phai 1a mot tai lidu XML day du. Thay vao do, né tra vé két qua
ctia mdi ban ghi theo timg phan tir (element) riéng r&, voi tat ca cac trudng (field) déu 1a dic
tinh (attribute). Vi du, truy véan sau déy:

SELECT CustomerID, CompanyName FROM Customers FOR XML AUTO
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s& tra vé XML véi cAu trac nhu sau:
<Customers CustomerID="ALFKI" CompanyName="Alfreds Futterkiste"/>
<Customers CustomerID="ANTON" CompanyName="Antonio Moreno Taqueria"/>
<Customers CustomerID="GOURL" CompanyName="Gourmet Lanchonetes"/>
S
Ban c6 thé thém tir khéa ELEMENTS vao cudi truy van dé dinh dang két qua theo cac phan tir
16ng nhau. Vi duy, truy vén sau day:
SELECT CustomerID, CompanyName FROM Customers FOR XML AUTO, ELEMENTS
s& tra v& XML véi cAu trac nhu sau:
<Customers>
<CustomerID>ALFKI</CustomerID>
<CompanyName>Alfreds Futterkiste</CompanyName>
</Customers>
<Customers>
<CustomerID>ANTON</CustomerID>
<CompanyName>Antonio Moreno Taqueria</CompanyName>
</Customers>
<Customers>
<CustomerID>GOURL</CustomerID>
<CompanyName>Gourmet Lanchonetes</CompanyName>
</Customers>

S

= Ban ciing c6 thé dinh dang két qua mét cach chi tiét hon bing ci phap For XML
EXPLICIT. Vi du, cii phap nay cho phép ban chuyén mét vai truwong (field) thanh
dic tinh (aftribute) va cac trudomg khac thanh phén tiv (element). Ban hiy tham
khio mdt quyén sach chuyén vé SQL Server dé biét thém chi tiét.

Vi du dudi déy trinh bay cach iy két qua dang XML bang ménh dé ror xML va phuong thirc

ExecuteXmlReader. Chil ¥ rang, két ndi khong thé duogc sir dung cho bay ky cau 1énh nao khac

trong khi xmlReader dang mo. Ban nén xir Iy két qua cang nhanh cang tt va phai luén déng

xmlReader lai (Chuong 5 c6 rat nhiéu vi du trinh bay cach sir dung 16p xnlReader).

using System;

using System.Xml;

using System.Data;

using System.Data.SglClient;

public class XmlQueryExample {
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public static void Main() {

// Tao dbi tugng SqlConnection méi.

using (SglConnection con = new SqglConnection()) {

// C&u hinh chudi két nbdi cua dbi tuong SglConnection.
con.ConnectionString = "Data Source = localhost;" +

"Database = Northwind; Integrated Security=SSPI";

// Tao va cdu hinh cdu lénh méi cé chta FOR XML AUTO.
SglCommand com = con.CreateCommand() ;

com.CommandType = CommandType.Text;

com.CommandText = "SELECT CustomerID, CompanyName" +

" FROM Customers FOR XML AUTO";

// Khai bdo XmlReader dé& né cé thé dugc tham chiéu trong
// khbéi finally (bao dam déng né lai sau khi su dung) .

XmlReader reader = null;

try {
// M& két nbéi co s& di liéu.

con.Open () ;

// Thuc thi cdu lénh va 14y XmlReader
// d& truy xudt cac két qua.

reader = com.ExecuteXmlReader () ;

while (reader.Read()) {

Console.Write ("Element: " + reader.Name);
if (reader.HasAttributes) {

for (int i = 0; 1 < reader.AttributeCount; i++) {

reader.MoveToAttribute (i) ;
Console.Write (" {0}: {1}1",

reader.Name, reader.Value);
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reader .MoveToElement () ;

Console.WriteLine () ;

}

} catch (Exception ex) {

Console.WritelLine (ex.ToString());

} finally {

// Bao dam reader d& ddng.

if (reader != null) reader.Close();

Console.ReadLine();

}

Dudi day 1a mot vai két xudt tir ing dung thtr nghiém nay:

Element: Customers CustomerID: ALFKI CompanyName: Alfreds Futterkiste
Element: Customers CustomerID: ANTON CompanyName: Antonio Moreno Taqueria

Element: Customers CustomerID: GOURL CompanyName: Gourmet Lanchonetes

Thay vi lam viéc v&i XxmlReader va truy xuat dit liéu mot cach tudn tu, ban c6 thé doc dit lidu
XML vao system.xXml.XmlDocument. Theo cach nay, tat ca dir lidu duoc 1€iy vao bo nhé, va két
ndi co s& dit lidu co thé dong lai. Ké do, ban co thé tiép tuc twong tic voi tai lieu XML
(Chwong 5 c6 rat nhidu vi du trinh bay cach sir dung 16p xmlbocument). Dudi ddy 1a doan ma
ma ban s& can:

XmlDocument doc = new XmlDocument () ;

// Tao dbi tugng SqlConnection méi.

using (SglConnection con = new SglConnection()) {

// CAu hinh chudi két nbi ctia dbi tuong SglConnection.
con.ConnectionString = "Data Source = localhost;" +

"Database = Northwind; Integrated Security=SSPI";



411

Chuwong 10: Co s& dir liéu

// Tao va cdu hinh cdu lénh méi cé chta FOR XML AUTO.
SglCommand com = con.CreateCommand () ;

com.CommandType = CommandType.Text;

com.CommandText =

"SELECT CustomerID, CompanyName FROM Customers FOR XML AUTO";

// M& két nbéi co s& dir liéu.

con.Open() ;

// Load dit 1iéu XML vao XmlDocument. C&n phai tao trudc mot
// phan tu gbc d& c6 thé dit mdi phdn ta hang k&t qua vao do.
XmlReader reader = com.ExecuteXmlReader();

doc.LoadXml ("<results></results>");

// Tao XmlNode tu phdn tu XML ké tiép (duoc doc tu reader).

XmlNode newNode = doc.ReadNode (reader) ;

while (newNode != null) {

doc.DocumentElement.AppendChild (newNode) ;

newNode = doc.ReadNode (reader) ;

// Xt 1y XmlDocument da ngdt k&t nbi.

Console.WriteLine (doc.OuterXml) ;

S

7.
?

>

NhAn 6€¢ tt A cdc the hin SQL Server 2000 trén mang

Ban cin l:?'ly danh sach tét ca cac thé hién cia SOL Server 2000 c6 thé truy xuét
dwgc trén mang.

Sit dung COM Interop dé truy xuét chirc ning cia Microsoft SQLDMO Object
Library. Tao mdt dbéi twong application rdi goi phwong thirc
ListAvailableSQLServers ciia né. ListAvailableSQLServers s& tra vé ddi tuwong
NameList, 13 mét tip hop chira tén ciia mdi do6i twong SQL Server 2000 dwgc tim
thiy trén mang.
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Thu vién 16p .NET Framework khong cé chirc nang tim cac SOL Server chua biét; tuy nhién,
cong viée nay khong miy kho khin véi Microsoft SOLDMO Object Library (duoc truy xut
qua COM Interop). Muc 15.6 s& trinh bay chi tiét cach tao mét Interop Assembly thuc hién
viéc truy xuat dén mot thanh phan COM. Néu dang st dung Microsoft Visual Studio .NET,
ban hay thém mot tham chiéu dén Microsoft SOLDMO Object Library dugc liét ké trong thé
COM cua hop thoai Add Reference (xem hinh 10.1).

MNET | COM | Projects |

|
|J Browse, .. |
[ e

Compaonent Marme | Tvpeli. .. | Path

Microsoft SOL Merge Conkrol 8.0 1.0 CiProgram Files\Microsoft 5., Select
Microsoft SOL Parser Object Librar,.. 1.0 CHWINDOWS) Syskem32 5L, .

Microsoft SOL Replication Conflick ... 7.0 Ci\Program Files\Microsaoft 5.,

Microsoft SOL Replication Errors 3.0 1.0 CiProgram Files\Microsoft 5.,

Micrasoft SOL Snapshot Control 8.0 1.0 Ci\Program Files\Microsaft 5.,

Microsoft SOL Wirtual Directory Con... 1.0 C:\Program Files\Microsoft 5... i

Micros SOLDMO |:::|t.j.3.:t Librarsy

Microsoft SOLMamespace Object Li.,. 7.

Microsoft SysInfo Control 6.0 1.
1
1
1

CiProgram FilesiMicrosaft 5.,
0 Ci\Program Files\Microsaoft 5.,

o CWINDOWS System32iSYs, .

1 CHWINDOWSI Syskem32\ TAB. .,

D CHPROGR AL COMMOM-1Y, .,

n C W TRIDOW S Sushem 32 Hani. .. j

Micrasaft Tabbed Dialog Contral 6.0
Microsoft Tahoe Shell Extension Lib, ..
Mirrnsnft TAPT 5.0 Twne | ihrary

Selected Companents;

Camponent Mame | Tvpe | Source | Remoyve I

OF, Cancel Help

Hinh 10.1 Chon Microsoft SQLDMO Object Library trong hop thoai Add Reference

Néu khong c6 Visual Studio .NET, ban hiy sir dung Type Library Importer (tlbimp.exe) dé tao
mét Interop Assembly cho file sqldmo.dll (thudong niam trong thu muc \Program
Files\Microsoft SOL Server\80\Tools\Binn).

T C6 mdt van dé da dwoc tim thiy trong ban gbc SQLDMO Object Library. Dé cé
thé chay dwgc du 4n nay, ban cin phai cai dit SQL Server Service Pack 2 hoic
moi hon.

Gia sir ban st dung cac thiét 1ap mic dinh khi tao Interop Assembly cho minh, trudc hét ban
can nhap khong gian tén sorpmo. Dé 1dy dugc danh sach cac SOL Server dang c6 hiéu luc, ban
hiy tao mot d6i twong SOLDMO. Application va goi phuong thirc ListAvailableSQLServers clia
n6. Mdi chudi trong ddi tuwong tra vé soLDMO. NameList 1a tén cia mot SOL Server dang c6 hiéu
Iuc. Ban co6 thé st dung cac tén nay trong chudi két ndi hoac hién thi chung trong mét danh
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sach cho ngudi ding chon. Vi du dudi day s& hién thi tén cua tit ca cac SQL Server cé thé
truy xuat dugc trong ctra s6 Console:

using System;
using SQLDMO;
public class SQLDMOExample {
public static void Main() {
// Thu 14y danh sach tit ca cac SQL Server cé hiéu luc.
SQLDMO.Application app = new SQLDMO.Application();

SQLDMO.NameList names = app.ListAvailableSQLServers();

// Xt 1y tép hop NameList.

if (names.Count == 0) {
Console.WriteLine ("No SQL Servers visible on the network.");
} else {

// Hién thi danh sach cac SQL Server cé hiéu luc.

Console.WriteLine ("SQL Servers visible : " + names.Count);
foreach (string name in names) {

Console.WriteLine (" Name : " + name);

Console.ReadLine () ;

—

8. POc file Excel v3i ADO.NET
?

Ban mudn thu liy hay chén dir liéu vao mét tai liu Microsoft Excel bang
ADO.NET.
Sir dung ODBC .NET provider két hop véi Microsoft Excel ODBC Driver.

>
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Khong c¢6 OLE DB provider hay provider dugc-quan-1y nao cho Excel. Tuy nhién, ban c6 thé
st dung Microsoft Excel ODBC Driver (dugc cai dat mac dinh cung voi Excel) két hop véi
ODBC .NET provider (di kem v&i .NET Framework 1.1 va Visual Studio .NET 2003).

Trong chudi két ndi, ban can chi dinh driver ma ban dang sir dung va tén file Excel. Vi du
dudi day chi dén file test.xls trong thu muc startup cua tng dung:

private string ConnectionString = "Driver={Microsoft Excel Driver
(*.x1s) };DriverId=790;Dbg=" + Application.StartupPath + "\\test.xls;";

Sau khi két ndi, ban c6 thé thyc hién hai kiéu thao tic: SELECT hay 1NseRT. Thay vi st dung
bang, ban chon hay chén dya vao tén sheet. Tén sheet phai két thiic bang dau d6 la (s) va dugc
dat trong ddu ngodc vuong (néu khong, sé& sinh ra 18i cu phap). Pinh dang bi bé qua, va hang
dAu tién tr dong dugc st dung lam cac tén cot.

Vi du duéi day trich va hién thi tat ca cac hang trong Sheet!. Hinh 10.2 12 file Excel gbc. Hinh
10.3 1a dir 1li€u duogc trinh bay trén form.

private void ExcelView Load (System.Object sender, System.EventArgs e)

{

OdbcConnection Con = new OdbcConnection (ConnectionString);
OdbcDataAdapter Adapter = new OdbcDataAdapter ("SELECT * FROM [Sheetl$]",
Con) ;

DataSet Ds = new DataSet():;
try

Con.Open () ;
Adapter.Fill (Ds, "Sheetl");
}
catch (Exception Err)

{

MessageBox.Show (Err.ToString());

}
finally

{
Con.Close();

grid.DataSource = Ds.Tables["Sheetl"];
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B Microsaft Excel - test.xls _|O] x|
E_'] Ele  Edt Wew [nsert Format  Tools Data  window Hep AdobePDF - & X
DEHR S0 LBl (9-0-8 = -4 @ [
Tahema -8 -|B U |sE=SE -0 A [ (R o ] 3
F4 z L — Quantity | Code | Product | Price -
B L& | & ! D | _E | P is RUOO? Rain Racer 20149993
1 Quantity Code Product Price Lam ainRacer :
2 16 RUOD7  |Rab Racer 2000 1999.95 |0 STRY1 Edible Tape  |3.59
3 = STKYL Edine Tape EL] 16 P38 Escape Vehicl 2,99
4 15 P38 Earape vehicle (&ir) 299 19 MOZ119 Extracting To 199
5 19 MOZLLG  Extracting Tool 199 16 PT109 Escape Yehic 129993
B 15 PT102 Escane Vehicle (Watar) 1293.99 14 REDL Cormmunicati 49,99
714 REDL Comrmunications Device 42,90 —14 LKATLNT h e Pe |L.99
8 14 LKATLNT  Persuasive Pencil 199 — crsuosive e |-
3 15 NWTMBS1  Mult-Purpose Rubber Band 192 L MTMES1 Mult-Purpose 1,99
10 19 MELRFR.  Universal Repair Svetem 4,99 18 ME1RPR Universal Rep 4,99
11 19 BRTLGT1 Effertwe Flashiight EEE] 19 BRTLGT1  Effertive Flas | 9.99
12 13 INCPPRCLF The Inoredible Yersatile Paperciip 149 18 INCPPRCLP  The Incredibl 1,49
13 15 CWTRPR  Toaster Boat 1090998 —
14 17 TEFDA | MUlt-Pumiose Towelsts 12.00 16 DNTRPR _ [Toaster Boat |19959,58
15 12 WOWPEN Mighty Mighty Pan 120,00 I TGFDA M.LI|tI-PLII’|.JDSE 12,99
1B 20 MO PerfectVision Glasses 123,99 18 WOWPEN  Mighty Mighty 129,99
17 17 LEARCKT |Pockst Protector Rocket Pack 1.99 20 TCNCU Perfect-Vision 129,99
18 15 DNTGECGEHT Counterfeit Creston Wallet 993,99 lﬂ 17 LKARCKET Pocket Prokec 1,99
W b HSheett {Shestz [ Shests (Kl I Ul 15 DNTGCGHT  Counterfeit Cr 999,99 -
Ready CAPS MUM / —
Hinh 10.2 File Excel goc Hinh 10.3 D liéu Excel
trong rng dung .NET
™= Mot cach tiép can khac la sit dung Automation dé van hanh Excel thong qua cac

giao dién COM do né cung cip. Cach nay doi héi ban sir dung COM Interop va
cac ddi twong ciia Excel, va chi 1am viéc khi Excel di dwoc cai dit trén may tinh.
Tuy viy, n6é cung cip rit nhiéu chirc ning cho viéc twong tic véi dir liéu bang
tinh.

> .
9. SO dung Data Form Wizard
Ban muén xiy dung mdt ing dung co s& dir liéu véi diy di chire ning nhung
khéng phai viét bt cir dong mi nao.
X St dung Data Form Wizard.

=D

bé sur dung Data Form Wizard, ban hay thyc hién cac budc dudi day:

1. Tao mdt duy 4n m&i, chon mau Empty Project. Pat tén du an 1a DataFormWiz. Nhép
OK.

2. Tir thanh trinh don chinh cua IDE, chon Project | Add New Item @& hién thi hop thoai
Add New Item (xem hinh 10.4).
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Add New Item - DataFormWiz

Templates:

Categories:

-4 Local Project Thems

‘Windows Form Class Component
Class
i o
EE B8
User Contral Data Set

#ML File #ML Schema Code File

|

A Data Form For Windows Applications

Mame: DataFormi.cs

Open I Cancel Help

Hinh 10.4 Hop thoai Add New Item

3. Chon Data Form Wizard, va giit nguyén tén mic dinh DataFormI.cs. Nhip Open dé
thém Data Form Wizard vao du an. Ngay khi ban nhip Open, Data Form Wizard s&

khdi chay. Nhip Next.
4. Pit tén cho tap dit liéu méi 1a dsDataWizard (xem hinh 10.5). Nhip Next.

Data Form Wizard

Choose the dataset you want to use
The dataset contains the tables and columns o wark with in your

Form,

The wizard helps vou create a new dataset, Alternatively, wou can use a dataset already
defined in your project or one provided by a Web service.

Which dataset do you want to use?

% Create a new dataset named:

IdsDataWizard|

= Wse the Following dataset;

| =

Cancel < Back. | Mext = | Eimish

Hinh 10.5 Tao mét tap di¥ liéu m&i v&i tén la dsDataWizard
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Tao mot két ndi mai bang cach nhip nat New Connection (xem hinh 10.6).

Data Form Wizard

Choose a data connection
The data connection specifies how to find and log inkto a
and database.

specfic server

Choose From the list of data connections currently in the Server Explorer, or add a new

connection if the one vou want is not lisked,

Which connection should the wizard use?

[ - |

Mew Connection...

Cancel < Back

| [ExE = I

Eimish

Hinh 10.6 Nhap nut New Connection dé tao

Két ndi dén co s& dir lieu Northwind
Properties (xem hinh 10.7). Nhip OK.

Ef Data Link Propetties

Provider I Connection | Advanced | &1 |
Select the data you want to connect to:

OLE DB Provider(s] -
MediaCatalogDB OLE DB Provider

MediaCatalogtergedDB OLE DE Provider
MediaCatalogw'ebDE OLE DB Provider

Microsoft 154k 1.1 OLE DB Provider

Microsoft Jet 3.51 OLE DB Provider

Microsoft Jet 4.0 OLE DB Provider

Microzoft OLE DB Provider For D ata Mining Services

Microzoft OLE DB Provider for DTS Packages

Microzoft OLE DB Provider for Indexing Service

Microzoft OLE DB Provider for Intermet Publishing

Microsoft OLE DB Provider for ODBC Drivers

Microzoft OLE DB Provider for Olap Services 8.0

Microsoft OLE DB Provider for Oracle

Microsoft OLE DB Provi -
ft OLE DB Provider f /El

Microzoft OLE DB Simple Provider
MSDatashape

két ndi mai
cua SQL Server trong hop thoai Data Link

E3J 0l 52 Data Link Properties

Pravider Connection |Advanced| Al I

X

Specify the following to connect ta SOL Server data:
1. Select or enter a server name:
Jllocall
2. Enter information to log on ta the server:
' Use Windows NT Integrated security

j Refresh |

& Use a specific user name and password:

U zer name: Isa

Pazzword: |"*
[T Blank pazzword
3. Select the database on the server
INorthwind
' attach a database file as a database name:

1 sing the filename:

| N
Test Connection |

[T allow zaving password

=

QK Cancel | Help

Help |

| o]

Cancel |
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Hinh 10.7 Hop thoai Data Link Properties
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7. Chon két ndi vira tao (xem hinh 10.8). Nhip Next.

Choose a data connection

The data connection specifies how to find and log into & specfic server
and database,

Choose from the list of data connections currently in the Server Explorer, or add a new
connection if the one you want is not listed,

¥hich connection should the wizard use?

FT.Morthwind, dbo Mew Connection. ..

Cancel < Back | et = I Eirish

Hinh 10.8 Chon két n6i Northwind vira méi tao

8. Thém bang Categories va Products vao danh sach Selected Item(s) (xem hinh 10.9).
Nhép Next.
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Data Form Wizard

Choose tables or views
The tables or views you choose will determine which columns will be
available to display on wour Form,

The wizard creates a data adapter to populate the dataset from available tables or
views, If you pick more than one item, vou can establish a relationship between them in
the next step,

¥hat item {or items) do you want to access?

Available itemis): Selected itemis);

- i_ustamerCustomerDemo ;I
- ustomerDemographics

- Custamers

- Employees

- EmployeaTerritaries

- Order Details

- Orders

- Region

- Shippers LI

Cancel | < Back | Mext = I FEimish

Hinh 10.9 Thém bang Categories va Products

9. Chung ta can dit tén cho quan hé giita cic bang. G CategoriesProducts vao hop
Name. Categories 1a bang cha vo6i khoa chinh 1a CategoryID. Products 1a bang con voi
khoa ngoai 1a CategoryID (xem hinh 10.10). Nhip nit > dé thém quan hé nay vao hop
Relations bén phai. Nhip Next.
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Data Form Wizard

Create a relationship between tables
The wizard will use the relationships to generate code that keeps the
tables synchronized as you work with them,

Relationships are based on common kews between tables, Name yvour new relation,
choose the parent and child tables and key fields, and then add it to the relations lisk
using the arrow butkon.

Marme: Reelations:

ICategoriesProducts

Parent table: Child table: > |

ICategories j IProducts j

Keys:

ICategoryID ~ l
|
|

Led L

Hinh 10.10 Tao quan hé

10. Trong cira sd ké, chung ta chon cac bang va cac truong dit lidu can hién thi. Giit nguyén
tat ca cac truong dir lidu trir truong Picture thudc bang Categories (xem hinh 10.11).
Nhiép Next.

Data Form Wizard

Choose tables and columns to display on the form
Yaour form can display any of the tables and columns available in the ﬁ

dataset,

If vou display more than one table on the form, the tables have a master-detail
relationship

What tables and columns do you want to display on the form?

IMaster of single table: Detail table:

ICategories j IProducts j

Columns; Columns:
sl ProductIC -
[w] CategoryMarne [w] Productiarne
[w] Description [v] SupplierID
Picture [ CategorvID
vl QuantityPerUnit
] LitPrice x|

Cancel < Back | Mext = | Einish |

Hinh 10.11 Chon cac bang va céac treong div liéu can hién thi
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11. Ching ta mudbn hién thi tit ca cic ban ghi trong mot khung ludi, cho nén giit nguyén
cac thiét 1ap mic dinh (xem hinh 10.12). Nhip Finish dé két thuc trinh thuat si. Sau vai
gidy, DataForm méi s& dugc két sinh va hién thi (xem hinh 10.13).

Data Form Wizard N

Choose the display style

rou can digplay a gingle record at a time or digplay all records at once.

How do you want to display your data?
& &l racords in & grid
" Single record in indlividual cortrals
What additional controls do you want on the fom?
[V Cancel &ll- Cancels changes to all records in the datasst.
If you select individual controls, you can add conkals for editing and navigation:
[T Add=Creates & hewitecord,
[© Delele- Déleles thie curent recond
[T Cancel- Carcels chianges to this cument record
= | Wavigation cortrals= Moves tofist, presious nest, or last r_e_c:or_d.

The wizard now has the information it needs, Click. Finish to exit and generate your
e | : A i ; ? el

Eance_l < Back Nn_e:-:t = Finizh | )
v

Hinh 10.12 Gii¥ nguyén céac thiét 1ap hién thi méc dinh

DataForml.cs [Design]* | 4 b x

@Dataﬁ:rm 1

CategomylD | Categomyham | Description

FroductiD | Praductame | SupplielD | CategorlD | QuantityPerll | UnitPri

@;- oleDbConnectionl m, oleDbDatasdapterl E oleDbDatasdapter2 @@ objdsDatawizard
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Hinh 10.13 DataForm1.vb

12. Cubi cung, ban phai bao cho ung dung biét form Data Form Wizard s& 1a d6i tuong
startup. Nhap phai vao du an trong Solution Explorer, va chon Properties. Chon
DataFormWiz.DataForm1 tir danh sach Startup object. Nhip OK.

DataForm¥iz Property Pages EI

Configuration: IN.I'P. j Blatfarmm: IN,I'A j Configuration Manager. .. |
=3 Common Properties Bl Application
g General Assembly Mame DakaFormitiz
Designer Defaults Oukput Type windows Application
References Path Default Mamespace DataFarmiiz
Build Events Startup Ohject DataFormiiz. DataFormi
[ Configuration Properties Application Ican App.ica
Supported Runtimes
B Project
Praject File DakaFarmbitiz. cspraj
Project Folder LhZSharpiChuong 104 10-09
Cubput File DakaFormiWiz exe

E Wrapper Assembly for ActiveX/COM Dbjects
Wrapper Assembly Key File
Wrapper Assembly Key Mame

Assembly Name
The name of the output file that will hold assembly metadata fmanifest)

{fout).

()4 I Cancel Apply Help

Hinh 10.14 Chon DataFormWiz.DataForm1 tir danh sach Startup object

Nhin F5 dé chay chuong trinh. Nhip nut Load dé thiét 1ap két ndi co so dit liéu va thu lay dix
liéu (xem hinh 10.15). Cuén bang Categories, va chon mot mot ban ghi. Pé ¥ ring bang
Products bén dudi thay déi theo quan hé ma chiing ta da xay dung. Ban c6 thé thay d6i bat cir
trudng dir liéu nao trong bat ky ban ghi nao. Néu nut Update duge nhip vao, tit ca nhimng thay
d6i duge thue hién trong cac khung ludi dir li€u sé dugc truyén vé nguén dir liéu Northwind.
Va ban khong phai viét bat ky dong ma nao!
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_inix

Load | Update
Cancel All |

CategorlD | Categoryam | Description

4 Dairy Product  Cheeses
Grainz/Cereal Brea

Produce Drried fruit an

FroductD | ProductM ame | SupplierdD | CategorylD | QuantityPerl | LnitPric_«
4 9 Mishi kobe Mi 4 g 18-500gpk 97

17 Alice Mutton 7 B 20-1Tkgtine 33

29 Thiiriger Ao 12 5 Blbags w30 12379

53 Perth Pasties 24 B 48 pieces 328

54 Tourtigre 25 B 16 pies 745

[={~ | = ET PN PP aF =)

H A bmiimen 0 ad r
1| | »

Hinh 10.15 Dv an Data Form Wizard

10. S dung Crystal Report Wizard

f Ban mudn tao Crystal Report tir mdt ngudn dir licu.

X XAy dung mdt ban bao cio bang Crystal Report Wizard. Sau d6, siv dung diéu
Kiém crystalReportviewer dé trinh bay ban bao cao nay trén form.

Crystal Reports for Visual Studio .NET 13 cong cu bao cao chuan danh cho Visual Studio
.NET. Ban c6 thé tiép quan nhiing bdo c4o nay trén nén Web va Windows, va phan b6 chung &
dang dich vu Web trén mot server.
Muc nay s& trinh bay tirng budc mot cach sinh bao cdo tir mot ngudn dir lidu. Trude tién, ban
hay tao mot du an ing dung Windows mai voi tén 1a CrystalExample.
Pé ¢6 thé hién thi Crystal Report, ban cén thuc hién hai budc chinh: tha nhét 1a xay dyng mot
ban bao cdo, va thir hai 1a thém mot diéu kiém crystalReportviewer vao form dé trinh bay
bao cao.
Viéce xay dung mot ban bao cdo dugc mo ta trong 11 budc nhd dudi day:

1. Tu thanh trinh don chinh cta IDE, chon Project | Add New Item va chon Crystal Report

(xem hinh 10.16). Nhip Open.



Add New Item - CrystalExample
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x|

Categories: Templates: 35:5'
[E-42 Local Praject Ttems Iy — % ;I
o
Texk File Framesek HELT File

Style Sheet

&l

Installer Class
& J
faiaE
EEE
Bitmap File Cursar File Icon File
£ Crystal Repott file that publishes data to a Windows or Web Form
Marne: I CrystalReporti.rpt
Open - Cancel Help

Hinh 10.16 Thém Crystal Report vao dy an

Crystal Report Wizard s& nhic ta chon kiéu bao cdo can xay dung (xem hinh 10.17).
Giir nguyén bao céo chuin mic dinh, rdi nhip OK.

Crystal Report Gallery

Create a Mew Crystal Report Document

x|

;"‘g & |sing the B epart Expert
D " As aBlank Repart
@ " From an Existing Repart

Hinh 10.17 Giir nguyén bao céo chudn mac dinh
Crystal Report Wizard hién thi hop thoai Standard Report Expert (xem hinh 10.18).
Nhip vao déu cong ké thu muc OLE DB (ADO) trong hop danh sach Available Data

Sources.
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O standard Report Expert 5'

Data |Fields | Groupl Total I TDpNI Chart I Selectl Style |

Choosze data to report on. You can chooze multiple tables and add indexes.

Hevailable data sources: Tables in report;

[ Project Data
OLE D ]

-[LJ0DECIRDO)

H-[C Databaze Files

; -[_] Favorites

[ [ Histony

D tore D ata Sources

|rzert Tiable | Dielete Tablel Lddlndes... |

Blank Beport | Help | << Back | Mewt > | Eirizh |/
4

Hinh 10.18 H)p thoai Standard Report Expert

4. Ban s& thdy hop thoai OLE DB (ADO) (xem hinh 10.19). Chon Microsoft OLE DB
Provider for SOL Server, rdi nhip Next.

x

OLE DB Provider
Select a provider from the list or select a data link file.

Provider: Microgoft OLE DB Provider for Olap Sewices:l
Microzoft OLE DB Provider for Oracle

Microzoft OLE DB Provider for O
Mi . ot For G
Micrazoft OLE DB Simple Provider
M5S0 ataShape

OLE DB Pravider for Microzoft Director Ser
S0L Server Replication OLE DB Provider for
YWSEE Yersioning Enlistment Manager Prosy =

4| | 3

Uz Data Link File: r

Iicrozaft [ata Link File: I _l

< Back I Mext > I Finizh Cancel | Help |
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Hinh 10.19 Chon Microsoft OLE DB Provider for SQL Server

Ké tiép, ching ta can bao véi trinh thuat si co s& dit lidu nao s& duoc két ndi. Chon co
s& dit liéu Northwind (xem hinh 10.20). Nhip Next.

x

Connection Information
Provide necessam information ta log on ta the chosen data source.

Server I[IocaI] j
Usger 1D Isa
Pazsword: |""
Databaze: INDlthwind j
Integrated Securiby: r

< Back I Mext = I Finizh Cancel Help

Hinh 10.20 Chon co s& di liéu Northwind

Crystal Report Wizard hién thi hop thoai Advanced Information. Ching ta khong can
thay ddi théng tin nao cho vi du nay, cho nén nhip Finish. Trong cira so Standard
Report Expert, chon bang Categories va Products cho ban bdo céo cua chiing ta (xem
hinh 10.21). Nhap Next.
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@i Standard Report Expert x|

Data ILinks | Fields I Gloupl Total I TopNI Chart I Selectl Stule |

Chooze data ta report on. “fou can chooze multiple tables and add indexes.

Ayailable data zources: T ables in report:
- [_JProject Data | |[Categories
L:_II:I OLE DB (4D0] Products

i3 Make New Connection
=3 [local)

- #2] Add Command

4

|meert Tiable | Delete Table | Add [rdes.. |

Blankﬂeportl Help | <<Eack| Mest »» | Eirizh |/
o

Hinh 10.21 Chon bang Categories va Products

7. Trong thé Links cta hop thoai Standard Report Expert, gitt nguyén cidc mac dinh nhu
hinh 10.22. Ban c6 thé thay trinh thuat si anh xa khoa chinh trong Categories dén khoa
ngoai trong Products. Nhip Next dé hién thi thé Fields.



I standard Report Expert

Dats  Links |Fields I Groupl Tatal I TopNI Chart I Selectl Style I

Link together the tables pou added to the report
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x|

Linking iz heeded ta match recaords of one table with comresponding recaords of anather table.

ProductlD
ProductM ame
SupplierD
CategorylD
QuantityPerUnit
UritPrice

| InitslnStnrk

CategarylD
CategaryMame

Auta-Arange I

Link Tables
* By Mame
By Key

Auta-Link |

[rder Links... |
LClear Links |
Delete Link |
Link Optiors... |

Blank Bepart | Help

<< Back

Eirigh

Hinh 10.22 Khoa chinh trong Categories dwoc anh xa dén khoa ngoai trong Products

Tu bang Categories, chon CategoryName va Description. Tu bang Products, chon
ProductName, QuantityPerUnit, UnitPrice, va UnitsInStock (xem hinh 10.23). Nhap

Next dé hién thi thé Group.

Data I Links  Fields |Gr0up| Tatal | Tole Chart | Selectl Style I

Chooze the information to display on the report

Select the available fields that contain the data pou want to report on. Then add them to the Fields to Display list.

Aivailable Fields:

.

= @ flocal) (OLE DB (4D0])

Categaries

-2 CategomlD
-2 CategoryMame
- = D egcription

- = Picture

Produ
- = ProductlD

- = ProductM ame
- =2 SupplierlD
-2 CategomlD

- [ [ antitnPerl et

|»

Browsze Data.. I

Formula...

Find Figld... |

Fields ta Display:

x|

il

Categories. Categorph ame
Categories. Description

Add > Products. Productt ame

Praducts. QuantityPerlnit
Oritbi

Add Al - Products. UnitPrice

<- Remove

<- Remave Al

Column Heading: I UnitslnStock

Blank Beport |

Help | <<§ack| Mext >

| Finigh I

Hinh 10.23 Chon cac trwdng di liéu can hién thi
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9. Chon CategoryName va ProductName d& phan nhom (xem hinh 10.24).

@i standard Report Expert il
Data | Links | Fields Group | Tetal | Toph | Chan | Gelect| Style |
[Optional] Group the information on the report

Records will be sorted by their values on the Group By fields. Add summary infarmation in the Tatals step ta break
the zaorted records into groups.

Auwvailable Figlds:

Group By: ﬂﬂ
E| E}, Repaort Fields: Cateqories. Categoryi arme
== Categories. Categoryh ame Products.Producth ame

= Products. Productt ame
-3 Products. QuantityPerlInit
-3 Products. UnitPrice

~m=3 Praducts. UnitslnStock. <- Bemaove |
& @ flocal] [OLE DE [2D0]) —

£+ Categaries

+-[F . Praducts

Sort Order: Iin azcending order. Yl

Browse Data... |
Blank Beport | Help <¢ Back

Mest = Finizh

Hinh 10.24 Chon CategoryName va ProductName dé& phan nhém

10. Nhip Next nhiéu l1dn dé chip nhan cac thiét 1ap mic dinh cho cac thé Total, Top N,

Chart, va Select. Khi dén thé cudi cung (thé Style), gb tiéu d& Category - Product
Report (xem hinh 10.25).
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@ standard Report Expert x|

Data I Link s I Fields I Gloupl Total I Tole Chart I Select  Style I

[Optional] dd style to the report
Select a formatting style for the report. Add a hitle.

Title: IEategoly - Product Freporf

LT Ctandand

Leading Break

Trailing Break

Table

Drop Table

Executive, Leading Break
Executive, Trailing Break
Shading

Red/Blue Border
Maroon/Teal Box

Blank Beport | Help <¢ Back HErt s> | Finizh I/

4

Hinh 10.25 Gb tiéu d& Category - Product Report

11. Nhép Finish. File CrystalReportl.rpt (xem hinh 10.26) s& duoc thém vao du an.

CrystalReportl.rpt* | 4 F X

R R EE R Y-

Feport Header [Sectiond | -

Page Header [Section2 ]

Report Title
n'.ntDate:
CategoryName " ProduciName " Description

Group Header #1: Categories. CategoryMame - & [Sectiont |

"

‘ ‘ Ii:;mulgu #1 Name
Group Header #2: Products. ProductMame - A [Section8 |

‘ . ‘ erup #2 IName
Detalls [Section3 |

[ | @ategoryNa.ms 1 ProdustNa.me 1 Description
Group Footer #2: Products. Productt ame - & [Sectiond |

‘ : ‘ Group #2 Name )
Group Footer #1: Categories. CategoryMame - & [Section? | -
Al 3|

Hinh 10.26 Ban bao cao da duwoc thiét ké
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Chuing ta da xay dung xong ban bao cdo. Budc thir hai 1a thiét lap mot co ché dé xem ban bao
co nay. Budc nay kha d& dang. Ban hiy kéo didu kiém crystalReportviewer tir hop cong cu
vao form mac dinh.

Nhép phai vao CrystalReportViewer, va chon Properties. Tim thudc tinh Dock va chon Fill
(xem hinh 10.27). Tty chon nay s& khién crystalReportviewer lip ddy ving client ciia form.
Ké tiép, tim thudc tinh ReportSource, va nhdp Browse. Chon file CrystalReportl.rpt ma
chiing ta vira xy dung. By gio, ban hdy chay chuong trinh dé xem két qua (xem hinh 10.29).

| Properties r x |

IcrystalReportUiewerl CrystalDecisions, Wit j
&
Cursor Diefault =
DisplayBackgroundE: True
DisplayGroupTree  True
Display Toolbar True
Dock Fill -
DockPadding
Enabled
EnableDrillDown [%
Font
ForeCalor

B

ImeMode
Location

Locked False

Modifiers Private -

Mane

Dock

The docking location of the control, indicating
which borders are docked ko the container,

Q0. . [Eo.|

Hinh 10.27 Tim thu6c tinh Dock va chon Fill
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Crystalfeportl.rpt - Forml.cs [Design]"‘| 4 b X

WA r M EX@E& =% -M

Current Page No: |T0ta| Page Mao: |200m Factor: 100%

Hinh 10.28 Form bao cao hoan chinh

=11 =

AP NP> 8RB a&l=a-6i
[ Beverages
‘[ Condiments

‘[ Confections =
‘[ Dairy Products
O Grains/Cereals Category - Product Report  _
‘O Meat/Poultry 7/23/200
CategoryName ProductName
[ Ridssle Sausrkral Beverages
[ Tofu
[ Uncle Bob's Orgz Chai
E-[ Seafood Beverages Chai
Chai _|L|
i [ | ol — ’
|Current Page Ma: 1 |T0ta| Page Mo: 7+ |Zoom Factor: 100%

Hinh 10.29 Trinh bay bao cao véi Crystal Report

Nhu ban c6 thé thiy, diéu kiém crystalReportviewer kha tinh vi. Ban c6 thé st dung cac
chtrc nang c6 sin dé phan trang va in bao cao. Ban c6 thé nhip nat Export Report (hinh phong
bi véi miii tén d6) dé xuat bao cao thanh mot file Adobe Acrobat (-pdf), Microsoft Excel (.xls),
Microsoft Word (.doc), hay Rich Text Document (.rtf). Ban ciing c6 thé phong to ban bao cdo
hoic tim kiém text bén trong ban bao cdo.

Trinh thuat si ndy nay manh dén ndi ban khong phai viét dong ma nao ca. Mot file ma ngudn

béo cdo, chira mot 16p bao céo cho ban bao cdo nay, tu ddng dugc sinh ra. Lép bao cdo nay co
16p co s& 1a ReportClass.
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icrosoft .NET Framework bao gdbm mot tap cac 16p dung dé 1ap trinh mang thudc

hai khong gian tén: System.Net Va System.Net.Sockets. Cac 16p nay hd trg moi

tht, tir 14p trinh dwa-trén-socket véi TCP/IP cho dén download file va trang
HTML tir web thong qua HTTP. Hai khong gian tén nay ciing 1a nén tang cho hai nén
networking cip cao hon—Remoting va dich vu Web XML. Hai nén nay s& duoc dé cap chi tiét
trong chuong 12. Chuong nay sé& trinh bay cac van dé sau:

LAy tai nguyén tir web thong qua HTTP (muc 11.1, 11.2, va 11.3).

Hién thi mot trang web trong mot tng dung dua-trén-Windows bang diéu kiém Web
Browser (muc 11.4).

Léy dia chi IP va thong tin DNS vé may tinh hién hanh va cac mién khac trén World
Wide Web (myc 11.5 va 11.6).

Gtri thong diép “ping” (muc 11.7) va giao tiép bang giao thirc TCP va UDP (muyc 11.8
dén 11.13).

Gui va nhan e-mail (muc 11.14 va 11.15).

1. Download file thing qua HTTP

? Ban cin mot cach that nhanh va don gian dé download mét file tir mdt website
thong qua HTTP.
X St dung phwong thirc tinh DownloadFile ciia lI6p System.Net.WebClient.

NET Framework cung cap vai co ché dung dé gtri dit liéu thong qua HTTP. Mot trong nhiing
cach d& nhat 13 sir dung 16p System.Net.WebClient. N6 cung cap nhiing phuong thirc mtrc-cao
nhu DownloadFile va UploadFile. Cac phuong thuc nay khong céd su hd tro nodi tai nao cho
giao tiép bat ddng bo, hay xac thuc. Néu cin cac tinh ning nay, ban c6 thé st dung cac chirc
ning phuc tap hon do 16p WebRequest VA WebResponse cung cdp (s& dugc md ta trong muc
11.2va11.3).

Chuong trinh vi du dudi day s€ download file winXP.gif tir localhost va luu vao dia.
using System;
using System.Net;

using System.IO;
public class Download {
private static void Main() {

string remoteUri =
"http://localhost/winXP.gif";

string localFileName = "winXP.gif";

WebClient client = new WebClient () ;
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—

Console.WriteLine ("Downloading file " +

remoteUri + " to " + Path.GetFullPath(localFileName)) ;

// Thuc hién download.
client.DownloadFile (remoteUri, localFileName) ;

Console.WriteLine ("Download complete.");

Console.ReadLine () ;

>3

Download va A¥ 5 file 6ang stream

Ban cin liy mét file tir mot website, nhung khéng muén luu truec tiép vao dia.
Thay vio d6, ban muén xir ly ngay trong irng dung ciia minh.

Sir dung 16p WebRequest dé tao yéu ciu, 16p WwebResponse dé nhan dap ng tir web-
server, va mot sé dang reader (StreamReader ddi véi dir liéu HTML hay text, hoic
BinaryReader ddi véi dir li¢u nhi phan) dé phén tich dap ving dé.

Download mét file can boén budc co ban sau:

1.

Str dung phuong thtrc tinh create cta 16p System.Net.WebRequest dé chi dinh trang
ban can. Phuong thirc nay tra vé mot déi tuong dan xuét tir WebRequest, phu thudc vao
kiéu Uniform Resource Identifier (URI) ban st dung. Vi du, néu tai nguyén la HTTP
(V61 cum tr http://), nd sé tao ra doi tuong HttpWebRequest; néu tai nguyén la file (vi
cum tir file://), n6 s& tao ra dbi twong FilewWebRequest. Ban c6 thé thiét 1ap thoi gian tré
thong qua thudc tinh webRequest . Timeout.

Str dung phuong thirc GetResponse clia d6i tugng WebRequest, phuwong thirc nay tra vé
mot d6i tuong webResponse cho trang. Néu yéu cau vuot qua thdi gian tré thi ngoai 1é
WebException s€ bi ném.

Tao mOt StreamReader hodc mdt BinaryReader cho WebResponse.

Cong viée cudi cung 1a xtr Iy stream nay, chang han ghi n6 ra file rdi hién thi trong tmg
dung cua ban...

Poan ma dudi day sé léy va hién thi mot file anh va noi dung HTML cua mdt trang web.

using
using
using
using

using

System;
System.Net;
System.IO;
System.Drawing;

System.Windows.Forms;
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public class DownloadForm : System.Windows.Forms.Form {

private System.Windows.Forms.PictureBox picBox;

private System.Windows.Forms.TextBox textBox;

// (Bé qua phdn ma designer.)

private void DownloadForm Load(object sender, System.EventArgs e) {

string picUri =
"http://localhost/winXP.gif";
string htmlUri =

"http://localhost/iishelp/iis/misc/default.asp";

// Tao yéu cau.
WebRequest requestPic = WebRequest.Create (picUri);

WebRequest requestHtml = WebRequest.Create (htmlUri);

// Nhan ddp tng. Céng viéc nay sé& mit nhidu
// thdi gian, ddc biét khi file cén 14y quéd lén.
WebResponse responsePic = requestPic.GetResponse();

WebResponse responseHtml = requestHtml.GetResponse();

// Poc response stream.
Image downloadedImage =
Image.FromStream(responsePic.GetResponseStream()) ;
StreamReader r =
new StreamReader (responseHtml.GetResponseStream());
string htmlContent = r.ReadToEnd();

r.Close();

// Hién thi anh.

picBox.Image = downloadedImage;

// Hién thi néi dung dang text cla trang HTML.

textBox.Text = htmlContent;
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ﬂngownluad o) x|
, Microsoft’

5% Windows
u’f . Professional

KIDOCTYPE HTML PUBLIC "=/ W3CHDTD HTML 3, 2/(EN"> -

<html dir=ltr = <head = <title =Microsoft Internet Information Services&nbsp;5.1
Documentation < tithe =

<META NAME="ROBOTS" COMTENT="MOINDER" =
<META HTTP-EQUIY="Content-Tvpe" content="textfhtml; charset=Windows-1252"=

<fhead=

<I--frameset cols="275 *"-- =

<frameset rows="34,*" FRAMEBORDER="0" FRAMESPACING="0">
<frame stc="navbat.asp" name="MavBar" scrolling="Mo" noresize

Hinh 11.1 Download néi dung clia mét trang web

Pé download file 16n mét cach hiéu qua, ban co thé st dung k¥ thuat bat d@)ng bd da duwoc mod
ta trong chuwong 4. Ban ciing c¢6 thé st dung phuong thirc WebRequest.BeginGetResponse,
phuong thuc nay khong chian ma 1énh cua ban va s€ goi thu tuc callback khi nhén dugc dap

ung.

omD w

>3

LAy trang HIML 1 mQt website c6 yéu Au xdc thlc

Ban cén thu ldy mét file tir mdt website, nhung website d6 yéu ciu mot s6 thong
tin xac thue.

St dung l6p WebRequest VA WebResponse dd dwoc mo ta trong muc 11.2. Tuy
nhién, trwéc khi gii yéu ciAu, ban phiai cAu hinh thudc tinh
WebRequest.Credentials Vi cac thong tin xac thwec.

Mot sé website yéu cau thong tin xac thyuc tir ngudi dung. Khi két ndi théng qua trinh duyét,
thong tin nay co thé duoc cung cép mot cach trong sudt (vi dy, mot intranet-site cuc bd co sur
dung Integrated Windows authentication), hodc trinh duyét c6 thé yéu cau thong tin nay thong
qua mot hop thoai ddng nhap. Khi truy xut mot trang web bang 1ap trinh thi ma Iénh cta ban
can phai cung cap cac thong tin nay.
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Cach tiép can ma ban st dung tuy thudc vao kiéu x4c thuc ma website st dung.

»  Néu website stir dung Basic authentication hay Digest authentication, ban can gui két
hop username va password, bang cach tao mdt do6i tugng System.Net.
NetworkCredential va gan nd vao thudc tinh webRequest.Credentials.

+  Néu website st dung Integrated Windows authentication, ban thuc hién tuong ty nhu
trén. Ban c6 thé 1y cac thong tin ding nhap cua ngudi dung hién hanh tir dbi tuong
System.Net.CredentialCache.

+  Néu website doi hoi ching chi, ban can nap chimg chi tir mot file bang 16p
System.Security.Cryptography.X509Certificates.X509Certificate, va thém nd vao
tap hop HttpWebRequest.ClientCertificates.

Duéi day 1a doan ma vi du cho ca ba cach ti€p can trén:
using System;
using System.Net;

using System.Security.Cryptography.X509Certificates;
public class DownloadWithAuthentication {
private static void Main() {
string uriBasic, uriIntegrated, uriCertificate;

// Xac thuc username va password vdi Basic authentication.
WebRequest requestA = WebRequest.Create (uriBasic);
requestA.Credentials =

new NetworkCredential ("userName", "password");

requestA.PreAuthenticate = true;

// Pang nhdp ngudi dung hién hanh vdi

// Integrated Windows authentication.

WebRequest requestB = WebRequest.Create (uriIntegrated);
requestB.Credentials = CredentialCache.DefaultCredentials;

requestB.PreAuthenticate = true;

// X4c thuc ngudi dung bang chir ky dién tu.
HttpWebRequest requestC = (HttpWebRequest)

WebRequest.Create (uriCertificate);
X509Certificate cert =

X509Certificate.CreateFromCertFile (@"c:\user.cer");
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requestC.ClientCertificates.Add(cert);

// (Bay gid bit dau ldy va xu ly dap ang.)

= Nhé riang, néu mudn sir dung kiéu xac thwe ching chi, ban phai nap chimg chi
tir file. Khong c6 cich niao dé tao ddi twong x509Certificate tir mot chirng chi
trong kho chirng chi ciia may tinh.

4. H#n thi trang web trong (ng dung difa-trén-Windows

? Ban cin hién thi mdt trang HTML (hay bat ky kiéu tai li¢u nao ma Microsoft
Internet Explorer hb trg) trong mot irng dung dua-trén-Windows.
‘X Sir dung diéu kiém ActiveX Web Browser (di cung v6i Internet Explorer).

.NET Framework khong cung cap diéu kiém nao dung dé dich ndi dung HTML. Tuy nhién,
chtrc ning nay lai rit can thiét cho viéc hién thi mot ndi dung HTML cuc bd (ké ca nhimng tai
liéu HTML dong goi theo dinh dang file trg gitip cia Windows) cling nhu cac thong tin nao do
tr web.

Dé hién thi mot trang HTML, ban c thé thém mot cira sd Internet Explorer vio ung dung
dua-trén-Windows. Ctra s6 nay khong chi hd trg HTML, ma con hd trg JavaScript, Microsoft
Visual Basic Scripting Edition (VBScript), ActiveX control, va rat nhiéu plug-in khac, tuy
thudc vao cdu hinh hé théng cia ban (co thé gdm ca Mzcrosoft Word, Mzcrosoft Excel, va
Adobe Acrobat Reader). Ban con c6 thé sit dung diéu kiém Web Browser dé duyét mot thu
muc trong 6 dia cuc bg, hay hién thi céc file trén mot FTP (File Transfer Protocol) site.

Dé thém Web Browser vao mot du an trong Microsoft Visual Studio .NET, ban hdy nhap phai
vao hdp cong cu va chon Add/Remove Items. Sau d6, chon thé COM Components, va chon
Microsoft Web Browser (xem hinh 11.2). Theo d6, diéu kiém Microsoft Web Browser s& dugc
thém vao hop cong cu. Khi ban tha diéu kiém nay vao form, cac Interop Assembly can thiét s&
duoc tao ra va thém vao du an cua ban.
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Customize Toolbox x|

MET Framework Comporents COM Components |

Mame | Path | Librar :l
[ Microsoft Tresview Contral,.,  CYWINDOWS|System32\COMCTLS,,,  Microsoft Windows Comma. ..

] Microsoft Tresview Control,.,  CWINDOWS|System3zimscometlock Microsoft windows Commo. .,

] Microsoft UpDown Control,,.,  CyWINDOWS|\System32\COMCT23,,,  Microsoft windows Comma. .

[ Microsoft UpDown Contral,...  CWINDOWS| System3Z\MSCOMCT,.,  Microsoft Windows Comma, ..
COWINDOWS System32ishdoovw. dl - Micrasoft Internet Cantrals

[ Microsoft Winsock Control,..,  CHWINDOWS Syskem3Z\MSWINSS,.,  Microsoft Winsock Contral ...

] Migration Wizard OOBE 0.,  CWINDOWS|system32|SHELLIZ, il Microsoft Shell Contrals An...

crosaft Web Browser

] MMC TeonCaontrol class CHAWINDOWS, Syskem3Zimmendmar. .. ModeMagr 1.0 Type Library
[ rmcctel class CHWINDOWS, Syskem3Zcic.dll cic 1.0 Type Library
] MoveBwr Class COMIMDOWS! Sy skem32 mirt, Il

< | 3
r—Micrasoft Web Browser
Browse... |

Language:  Language Meutral

Versian: 1.1

QI I Cancel Reset | Help |

Hinh 11.2 Chon Microsoft Web Browser trong hép thoai Customize Toolbox

Néu khong st dung Visual Studio .NET, ban can tao ra mot vo boc bang tién ich Type Library
Importer (Tlbimp.exe), s€ dugc giai thich trong muc 15.6.
Khi str dung diéu kiém Web Browser, ban thudng can cic phuong thirc sau:

*  Navigate (VA Navigate2)] Chuyén trang sang URL do ban chi dinh.

*  GoBack va GoForwardl Lai sang cac trang trong danh sach history.

+  GoHomell Lai sang trang mic dinh (home) dugc thiét 1ap trén may tinh hién hanh, va

Gosearchl] Hién thi trang tim kiém.

Nguoi dung c6 thé vao mot trang méi bang cach nhip vao mot lién két nao dé trong trang
hién hanh (néu nd ton tai). Ban c6 thé léy URL hién hanh tir thudc tinh LocationURL va Xac
dinh diéu kiém van con xir Iy trang d6 hay khong bang cach kiém tra thudc tinh Busy. Ngoai
ra, ban c6 thé phan tng véi nhiéu su kién khac nhau.
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8 web Browser

o= dvpub.com.vn

CHLUYEN B8E

- TIN HOC

Dién dan DAt Viét | Gidi thiéu | Hudng din | 58 gép ¥ | Lién hé
Sach déc quyén | Sach ban chay | Sach mdi | Sach sip phat hanh

Tin hoc

Ngoai ngii

Tham khao

%
: Gdc chia sé . AR

Van hoc 3
Xin gwi nod day nhirng cam xuc chan thanh nhat cua ban. =

Cac loai sach khac SiF sé chia sé lam cho cubc song tot dep hon va cudc dov 1 G il
ctia ban ciing nhiéu § nghia hon, =

theo thi¥ tw alphabet NS Dat Viet

01 2 3 4 5 | TRUYEN THUYET VE CHOM SAQ DAI HONG TINH (24/7/2006 - William J.

7 8 9 A B Bennett)

Cc b B E E G | Daratlaurdi matrdvivin khdng muwra trén manh dat nay. Thei tiét that ndng va khi

M 1 3 x |1 m | 9&nndihoacd déuhéo Ua, va ngay ca nhitng céy to khae ciing dang chét dan chét

NOP QR S man. Nwée can khé trong cac séng ngdi ao giéng, cdc con sudi cling théi khéng con
B . . - ~ B = R 1 - o s 2, - ot =

T YW X ¥ roEraEh.Elo.‘c:rju.ngjua.chlmmuongvatatcalualngumdeukhatnucrc..ﬁxlcungcam
thav hat an va om vetnl

«| | »

< Home x

-

using System;

using System.Drawing;

Hinh 11.3 S& dung diéu kiém Web Browser

using System.Windows.Forms;

public class WebBrowser : System.Windows.Forms.Form {

private
private
private

private

AxSHDocVw.AxWebBrowser explorer;

System.Windows.Forms.Button cmdBack;

System.Windows.Forms.Button cmdHome;

System.Windows.Forms.Button cmdForward;

// (Bé qua phdn ma designer.)
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private void WebBrowser Load(object sender, System.EventArgs e) ({

object nullObject = null;
object uri = "http://www.dvpub.com.vn";
explorer.Navigate2 (ref uri, ref nullObject, ref nullObject,

ref nullObject, ref nullObject);

private void cmdHome Click(object sender, System.EventArgs e) {

explorer.GoHome () ;

private void cmdForward Click(object sender, System.EventArgs e) {

try {
explorer.GoForward() ;
} catch {

MessageBox.Show ("Already on last page.");

private void cmdBack Click(object sender, System.EventArgs e) {

try {
explorer.GoBack();
} catch {

MessageBox.Show ("Already on first page.");

}

Hau hét cac phuong thirc cua diéu kiém Web Browser déu yéu ciu mot vai thong sd. Vi cac
phuong thirc nay khong dugce nap chong, va vi C# khong hd tro tham sé tiiy chon, nén ban
phai cung cip gia tri cho moi tham s6. Ban khong thé sir dung tham chiéu nul1 dugc, vi chiing
la cac thong $b ref. Thay vao do, ban hay tao ra mot bién ddi tuong chira tham chiéu nu1l,
sau d6 cung cip no cho cac thong sb ma ban khong can sir dung. Ky thuét nay s& dugc mo ta

chi tiét trong muc 15.8.
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S. LAy dia cAl IP Ala mdy tink hin hink

? Ban cin liy dia chi IP ciia may tinh hién hanh, c6 thé 1a dé sir dung sau nay

trong ma I¢nh networking.

x Stt dung phwong thirc GetHostName va GetHostByName ciia l6’p System.Net.Dns.

Lép pns cung cép cac dich vu phan giai tén mién. Ban c6 thé goi phuong thirc GetHostName dé
lay v& tén host ctia may tinh hién hanh. Sau d6, ban c6 thé dich tén nay sang dia chi /P bang

phuong thirc GetHostByName. Py 1la mét vi du:
using System;

using System.Net;

public class GetIPAddress {

private static void Main() {

// L&y tén host ctua may tinh hién hanh.

string hostName = Dns.GetHostName () ;

// LAy dia chi IP trung khép ddu tién.

string ipAddress =

Dns.GetHostByName (hostName) .AddressList[0].ToString() ;

Console.WriteLine ("Host name: " + hostName) ;

Console.WriteLine ("IP address: " + ipAddress);

Console.ReadLine();

}

Phuong thltc GetHostByName tra vé danh sach cac dia chi 7P c6 hiéu luc. Trong rat nhiéu

trudong hop, danh sach nay chi c6 mot phan tir.

= Khi sit dung dia chi IP trong giao tiép mang, ban c6 thé sir dung dia chi
127.0.0.1 dé chi dén may tinh hién hanh thay cho dia chi IP thyc té ciia né.
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6. Phin gidi tén m®n thank da chl IP

? Ban muén xac dinh dia chi 7P ciia mdt may tinh dya vao tén mién ciia né bing
cach thuc hién mét truy vin Domain Name System (DNS) .
& Sit dung phuong thirc GetHostByName ciia 16p System.Net.Dns véi dbi sb 1a tén

mién.

Trén web, cac dia chi IP c6 thé truy xuét cong khai thudng duoc 4nh xa dén tén mién dé dé
nhé hon. Vi dy, dia chi 207.171.185.16 duoc anh xa dén tén mién www.amazon.com. Dé xac
dinh dia chi /P khi c¢6 tén mién, may tinh can lién lac véi mot DNS-server.

Qua trinh phan giai tén mién duogc thuc hién mot cach trong sudt khi ban st dung 1ép
System.Net.Dns. Lop nay cho phép lay dia chi /P cia mot tén mié€n bang phuong thic
GetHostByName. Dudi day 1a doan ma trinh bay cach léy danh sach cac dia chi IP duoc anh xa
dén tén mién www.microsoft.com.

using System;

using System.Net;
public class ResolveIP {
private static void Main() {

foreach (IPAddress ip in

Dns.GetHostByName ("www.microsoft.com") .AddressList) {

Console.Write (ip.AddressFamily.ToString() + ": ");

Console.WritelLine (ip.ToString());

Console.ReadLine () ;

}

Khi chay doan mi trén, ban s& thiy két xuit nhu sau:
InterNetwork: 207.46.249.222

InterNetwork: 207.46.134.222

InterNetwork: 207.46.249.27

InterNetwork: 207.46.134.155

InterNetwork: 207.46.249.190
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7. “@ing” mOt dia chl 1P

? Ban mudn kiém tra mét may tinh cé online hay khéng va do thoi gian dap ing
(response time) cia né.
‘X Giri mot théng diép “ping”. Théng diép nay dwoc giri bang giao thirc Internet

Control Message Protocol (ICMP) v6i myt raw-socket.
Mot thong di€p “ping” giao tiép voi mot thiét bi tai mot dia chi IP cu thé, gui mot thong di¢p
thir nghiém, va yéu cau thiét bi nay dap tmg lai. Dé do thoi gian két ndi giita hai may tinh, ban
¢6 thé do thoi gian cho mot dap tmg.
Mic du thong diép “ping” don gian hon céc kiéu giao tiép khac, nhung hién thuc mot tién ich
“ping” trong .NET d0i héi mot lwgng 16n ma 1énh networking mirc-thdp va phuc tap. Thu vién
16p .NET khong c6 sin giai phap nao—thay vao do, ban phai sir dung raw-socket va mot sd
ma [énh cyc ky dai.
Tuy nhién, di c6 it nhat mot nha phat trién giai quyét duoc van dé “ping”. Dudi day 1a ma
1énh do Lance Olson, mdt nha phét trién cua Microsoft, cung cip. Ma 1énh nay cho phép
“ping” mot host bang tén hay dia chi IP va do luong mili-gidy cho mot dap ung.
using System;
using System.Net;

using System.Net.Sockets;
public class Pinger {
public static int GetPingTime (string host) {
int dwStart = 0, dwStop = 0;

// Tao mdt raw-socket.
Socket socket = new Socket (AddressFamily.InterNetwork,

SocketType.Raw, ProtocolType.Icmp);

// LAy IPEndPoint cua server, va chuyén né thanh EndPoint.
IPHostEntry serverHE = Dns.GetHostByName (host) ;
IPEndPoint ipepServer =

new IPEndPoint (serverHE.AddressList[0], 0);

EndPoint epServer = (ipepServer);
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// Thiét 14p endpoint cho mdy client.
IPHostEntry fromHE = Dns.GetHostByName (Dns.GetHostName () ) ;
IPEndPoint ipEndPointFrom =

new IPEndPoint (fromHE.AddressList[0], 0);

EndPoint EndPointFrom = (ipEndPointFrom);

// Tao packet.
int PacketSize = 0;
IcmpPacket packet = new IcmpPacket();
for (int j = 0; J < 1; j++) {
packet.Type = ICMP_ECHO;
packet.SubCode = 0;
packet.CheckSum = UIntlé6.Parse("0");
packet.Identifier = UIntle6.Parse("45");

packet.SequenceNumber = UIntl6.Parse("0");

int PingData = 32;

packet.Data = new Byte[PingDatal;

for (int 1 = 0; i < PingData; i++)

packet.Data[i] = (byte)'#';

PacketSize = PingData + 8;

Byte [] icmp pkt buffer = new Byte [PacketSize];
int index = 0;
index = Serialize (packet,

icmp_pkt buffer, PacketSize, PingData);

// Tinh checksum cho packet.

double double length = Convert.ToDouble (index) ;

double dtemp = Math.Ceiling(double length / 2);

int cksum buffer length = Convert.ToInt32 (dtemp);
UIntl6[] cksum buffer = new UIntlé6[cksum buffer length];

int icmp header buffer index = 0;

for (int i = 0; i < cksum buffer length; i++) {
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cksum buffer[i] = BitConverter.ToUIntl6 (icmp pkt buffer,
icmp header buffer index);

icmp header buffer index += 2;

UIntl6 u_cksum = checksum(cksum buffer, cksum buffer length);

packet.CheckSum = u_cksum;

// Tudn tu hoba packet.
byte[] sendbuf = new byte[PacketSize];

index = Serialize(packet, sendbuf, PacketSize, PingData);

// B&t dau tinh gio.
dwStart = System.Environment.TickCount;

socket.SendTo (sendbuf, PacketSize, 0, epServer);

// Nhédn dap ung, va ngung tinh gid.
byte[] ReceiveBuffer = new byte[256];
socket.ReceiveFrom (ReceiveBuffer, 256, 0, ref EndPointFrom);

dwStop = System.Environment.TickCount - dwStart;

// Don dep va tra vé thoi gian "ping" (tinh theo giay).
socket.Close();

return (int)dwStop;

private static int Serialize (IcmpPacket packet, byte[] buffer,

int packetSize, int pingData) {

// (Bé qua phuong thiic private dung dé tudn tu héa packet.)

private static UIntlé checksum(UIntl6[] buffer, int size) {
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// (Bé qua phuong thic private ding dé& tinh checksum.)

public class IcmpPacket {

public

public

public

public

public

public
}

Ban c6 thé

tiép nhan. Dudi ddy 1a doan ma thir nghiém trén ba website:

byte Type;

byte SubCode;

UIntl6é CheckSum;
UIntlé Identifier;
UIntl6 SequenceNumber;

byte[] Data;

st dung phuong thic tinh Pinger.GetPingTime v&i mot dia chi /P hay mot tén
mién. Phuong thirc GetPingTime tra vé lwong mili-gidy troi qua trude khi mot dap tng duoc

public class PingTest {

private static void Main() {

Console.WriteLine ("Milliseconds to contact www.yahoo.com:" +

Pinger.GetPingTime ("www.yahoo.com") .ToString());

Console.WriteLine ("Milliseconds to contact www.seti.org:" +

Pinger.GetPingTime ("www.seti.org").ToString());

Console.WriteLine ("Milliseconds to contact the local computer:" +

Pinger.GetPingTime ("127.0.0.1") .ToString());

Console.ReadLine () ;

}

Thtr nghiém “ping” cho phép ban xdc minh cac may tinh khéac c6 online hay khong. No ciling
¢6 thé hiru ich khi tmg dung cuia ban can danh gia nhitng may tinh khac nhau (& xa) nhung
cho ciing ndi dung dé xac dinh may nao c6 thoi gian giao tiép mang thip nhét.

= Mt yéu ciu “ping” cé thé khong thanh cong néu bi firewall ngin lai. Vi du,
nhiéu site bé qua yéu ciu “ping” vi s¢ bi sa vao mdt ludng “ping” ciing mot lic
s€ lam cdn tré server (thwe chat 1a mgt tan cong tir choéi dich vu).
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. Giao t8p bang TCP

Ban cén giri dit liéu giira hai may tinh trén mét network bang két néi TCP/IP.

32 -2 00

Mt may tinh (server) phai ling nghe bing 16p System.Net.Sockets.TcpListener.
M3i khi mét két ndi dwoc thiét 1ap, ca hai may tinh déu cé thé giao tiép bang 16p
System.Net.Sockets.TcpListener.

TCP 1a mét giao thirc dang tin cay dua-trén-két-ndi, cho phép hai may tinh giao tiép théng qua
mot network. Dé tao mot két néi 7CP, mdt may tinh phai dong vai tro 1a server va bit dau
léng nghe trén mot endpoint cy thé (endpoint dugc dinh nghia 1a mét dia chi /P, cho biét may
tinh va s port). Mot may tinh khac phai dong vai tro 1a client va giri mot yéu cau két ndi dén
endpoint ma mdy tinh thir nhat dang ldng nghe trén d6. Mot khi két ndi dugc thiét 1ap, hai may
tinh c6 thé trao ddi cac thong diép voi nhau. Ca hai may tinh chi don gian doc/ghi tir mot
System.Net.Sockets.NetworkStream.
= Mic dit mdt két ndi T7CP luén cin c6 mdt server va mdt client, nhung khong ly
do gi mdt wng dung khong thé 1a ca hai. Vi du, trong mét wing dung peer-to-peer,
mdt tiéu trinh dwoc sir dung ling nghe cic yéu ciu dén (doéng vai trd 1a mot
server) trong khi mét tiéu trinh khic dwoc sir dung dé khéi tao cac két noi di
(dong vai tro 1a mét client). Trong vi du di kém muc nay, client va server la cic
rng dung riéng ré va dwoc dait trong cac thw muc con riéng.
Mot khi két ndi TCP duoc thiét 1ap, hai may tinh c6 thé giri bat ky kiéu dir liéu nao bang cach
ghi dit liéu do ra NetworkStream. Tuy nhién, y tudng hay 1a bt dau thiét ké mot ing dung
mang bang cach dinh nghia giao thirc mirc-trng-dung ma client va server s& str dung dé giao
tiép. Giao thirc nay chira cac hang moé ta cac 1énh dugc phép, bao dam ma 1énh cua ing dung
khong chira cac chudi giao tiép dugc viét cung.

namespace SharedComponent {

public class ServerMessages {
public const string AcknowledgeOK = "OK";
public const string AcknowledgeCancel = "Cancel";

public const string Disconnect = "Bye";

public class ClientMessages {
public const string RequestConnect = "Hello";

public const string Disconnect = "Bye";
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Trong vi du ndy, bang tir vung duoc dinh nghia sin chi 1a co ban. Ban c6 thé thém nhiéu hiang
hon nita tiy thudc vao kiéu tng dung. Vi du, trong mot img dung truyén file, client c6 thé giri
mot thong diép dé yéu ciu mot file. Sau do, server co thé dép lai béng mot acknowledgment
(ACK) va tra vé cac chi tiét cua file (kich thudc file ching han). Nhitng hing nay s& dugc bién
dich thanh mot Class Library Assembly riéng, va ca client va server déu phai tham chiéu dén
assembly nay.

DPoan mi dudi ddy 1a mot khuén dang cho mot TCP-server co ban. N6 ling nghe trén mot port
¢b dinh, nhan két ndi dén dau tién va rdi doi client yéu cau nging két ndi. Tai thoi diém nay,
server ¢6 thé goi phuong thirc TcpListener.AcceptTcpClient lan nira dé doi client ké tiép.
Nhung thay vao do, né s€ dong lai.

using System;

using System.Net;

using System.Net.Sockets;

using System.IO;

using SharedComponent;
public class TcpServerTest {
private static void Main() {
// Tao listener trén port 8000.
TcplListener listener =
new TcpListener (IPAddress.Parse("127.0.0.1"), 8000);
Console.WriteLine ("About to initialize port.");
listener.Start();
Console.WriteLine ("Listening for a connection...");
try {
// Poi yéu clu k&t nbi, va tra vé TcpClient.
TcpClient client = listener.AcceptTcpClient();

Console.WritelLine ("Connection accepted.");

// Thu 14y network stream.

NetworkStream stream = client.GetStream();

// Tao BinaryWriter d& ghi ra stream.

BinaryWriter w = new BinaryWriter (stream);
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// Tao BinaryReader d& doc tit stream.

BinaryReader r = new BinaryReader (stream);
if (r.ReadString() == ClientMessages.RequestConnect) {

w.Write (ServerMessages.AcknowledgeOK) ;

Console.WriteLine ("Connection completed.");

while (r.ReadString() != ClientMessages.Disconnect)

{}

Console.WriteLine();
Console.WriteLine ("Disconnect request received.");
w.Write (ServerMessages.Disconnect) ;

} else {

Console.WriteLine ("Could not complete connection.");

// Pbng socket.
client.Close();

Console.WriteLine ("Connection closed.");

// Péng socket ndm dudi (ngung ldng nghe yéu cdu moi) .
listener.Stop();
Console.WriteLine ("Listener stopped.");

} catch (Exception err) ({

Console.WriteLine (err.ToString());

Console.ReadLine();

}

Poan ma dudi day 1a mét khuon dang cho mot 7CP-client co ban. N6 tiép xUc vO4i server tai
dia chi IP va port dugc chi dinh. Trong vi du nay, dia chi loopback (127.0.0.1—chi dén may
tinh hién hanh) duogc sir dung. Nhé réng két ndi TCP yéu can hai port: mdt tai server va mot
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tai client. Tuy nhién, chi can chi dinh port tai server, con port tai client co thé duoc chon dong
lac thyec thi tir cAc port c6 san.

using System;

using System.Net;

using System.Net.Sockets;

using System.IO;

using SharedComponent;
public class TcpClientTest {
private static void Main() {
TcpClient client = new TcpClient();
try f{

Console.WriteLine ("Attempting to connect to the server " +
"on port 8000.");
client.Connect (IPAddress.Parse("127.0.0.1"), 8000);

Console.WriteLine ("Connection established.");

// Thu l4y network stream.

NetworkStream stream = client.GetStream();

// Tao BinaryWriter d& ghi ra stream.

BinaryWriter w = new BinaryWriter (stream);

// Tao BinaryReader dé& doc tit stream.

BinaryReader r = new BinaryReader (stream);

w.Write(ClientMessages.RequestConnect) ;

if (r.ReadString() == ServerMessages.AcknowledgeOK) {
Console.WriteLine ("Connected.");
Console.WritelLine ("Press Enter to disconnect.");

Console.ReadLine () ;

Console.WriteLine ("Disconnecting...");
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w.Write (ClientMessages.Disconnect) ;

} else {

Console.WriteLine ("Connection not completed.");

// DPéng connection socket.

client.Close();

Console.WriteLine ("Port closed.");
} catch (Exception err) ({

Console.WriteLine (err.ToString());

Console.ReadLine () ;

}

Duéi day la transcript phia server:
About to initialize port.
Listening for a connection...
Connection accepted.

Connection completed.

Disconnect request received.

Connection closed.

Listener stopped.

Va dudi day 1a transcript phia client:

Attempting to connect to the server on port 8000.
Connection established.

Connected.

Press Enter to disconnect.

Disconnecting...

Port closed.
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9. LAy dia cfl 1P dla client 8F k€t nDi socket

? Ung dung server cin xic dinh dia chi IP cia client sau khi n6é chap nhan mot két
g dung ! ! p nhd 0
noi.
X Sir dung phuong thirc AcceptSocket ciia 16p TcpListener dé 1dy 16p mirc-thap la

System.Net.Sockets.Socket thay vi la TcpClient. St dung thudc tinh
Socket.RemoteEndPoint dé lay dia chi 7P cia client.
Lép Tepclient khong cho phép ban thu 1y socket nim dudi hay bét ctr thong tin nao vé port
va dia chi /P cuda client. Lop nay c6 cung cap thudc tinh socket, nhung thudc tinh nay la
duogc-bao-vé (protected) va do d6 khong thé truy xuéat duoc tir cac 16p phi dan xuat. Dé truy
xuit socket nam dudi, ban ¢ hai tuy chon:

+  Tao mdt 16p tiy bién dan xuét tir Tepclient. Lop ndy co thé truy xuat thude tinh duge-
bao-v¢ Socket va trung nd ra thong qua mot thudc tinh moi. Sau d6, ban phai st dung
16p tuy bién nay thay cho TcpClient.

+  Bod qualdp TcpClient béng cach st dung phuong thirc TcpListener.AcceptSocket. Ban
van c6 thé sir dul‘lg cac lé’p muc-cao la BinaryReader va BinaryWriter dé d(_)C/ghi dir
liéu, nhung ban cin phai tao Networkstream trude (sir dung socket).

Muc nay st dung cach thir hai. Duéi day 1a phién ban stra d6i cia server trong muc 11.8:
using System;

using System.Net;

using System.Net.Sockets;

using System.IO;

using SharedComponent;
public class TcpServerTest {
private static void Main() {
// Tao listener trén port 8000.
TcplListener listener =
new TcpListener (IPAddress.Parse("127.0.0.1"), 8000);

Console.WriteLine ("About to initialize port.");
listener.Start();

Console.WriteLine ("Listening for a connection...");

try {
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// Poi yéu ciu két néi, va tra vé mét Socket.

Socket socket = listener.AcceptSocket();

Console.WritelLine ("Connection accepted.");

// Tao network stream.

NetworkStream stream = new NetworkStream(socket) ;

// Tao BinaryWriter d& ghi ra stream.

BinaryWriter w = new BinaryWriter (stream);

// Tao BinaryReader dé& doc tu stream.

BinaryReader r = new BinaryReader (stream) ;

if (r.ReadString() == ClientMessages.RequestConnect) {

w.Write (ServerMessages.AcknowledgeOK) ;

Console.WriteLine ("Connection completed.");

// Liy dia chi IP cta client.
Console.WriteLine ("The client is from IP address: " +

( (IPEndPoint) socket.RemoteEndPoint) .Address.ToString()) ;
Console.Write("The client uses local port: " +

((IPEndPoint) socket.RemoteEndPoint) .Port.ToString()) ;

while (r.ReadString() != ClientMessages.Disconnect)

{1

Console.Writeline () ;
Console.WritelLine ("Disconnect request received.");
w.Write (ServerMessages.Disconnect) ;

} else {

Console.WriteLine ("Could not complete connection.");

// Péng socket.

socket.Close() ;
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Console.WriteLine ("Connection closed.");

// Péng socket ndm dudi (nging ldng nghe yéu ciu moi) .
listener.Stop();
Console.WriteLine ("Listener stopped.");

} catch (Exception err) ({

Console.WriteLine (err.ToString());

Console.ReadLine();

10. Thi€t Ap cdc tity chQn socket

? Ban cin thiét 1ap cac tiy chon socket mirc-thap, chang han cac tiy chon cho biét
send timeout va receive timeout.

X Sir dung phuong thitc Socket.SetSocketOption. Ban c6 thé thiét 1ap cac thudc
tinh ciia socket dwgc sir dung dé ling nghe cac yéu ciu hodc cac thude tinh ciia
socket dugc sir dung cho mot phién client cu the.

Ban c6 thé sir dung phuong thirc Socket.SetSocketoption dé thiét 1ap mot s6 thude tinh

socket mirc-thdp. Khi goi phwong thirc nay, ban can cung cip ba dbi sé sau déy:

+ Mot gia tri thudc kiéu liét ké socketoptionLevel, cho biét kiéu socket ma thiét lap nay
s€ ap dung cho né (bao gém 1P, IPv6, Socket, Tcp, Udp).

¢ Mot gia tri thudc kiéu liét ké socketOptionName, cho biét thiét lap socket ma ban mudn
thay doi (xem danh sich cac gia tri clia SocketOptionName trong tai liéu .NET
Framework).

« MOt gia tri mé ta thiét 1ap mai. Gia tri nay thudng 1a mot s6 nguyén, nhung ciing c6 thé
1a mot mang byte hay mot kiéu dbi tuong.
Vi du duéi day sé thiét 1ap send-timeout ciia socket:
// Thao téc gui sé& hét hiéu luc néu khéng nhan duoc
// thdéng tin x&c nhé&n trong vong 1000 mili-gidy.
socket.SetSocketOption (SocketOptionLevel.Socket,
SocketOptionName.SendTimeout, 1000);
Cht ¥ rang, dé truy xuét socket mo ta mot két ndi client/server, ban phai sir dung phuong thic
TcpListener.AcceptSocket thay cho phuong thirc TcpListener.AcceptTcpClient (d8 dugc
thao luan trong muc 11.9).

Ban ciing c6 thé thiét lap cac tuy chon cho socket duogc st dung boi TepListener dé theo doi
cac yéu cau két noi. Tuy nhién, ban phai thyc hién thém mot vai budc nira. Lép TepListener
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cung cip thudc tinh socket, nhung kha ning truy xuét ciia nd 13 protected, nghia 1a ban
khoéng thé truy xuat né6 mot cach tryc tiép. Thay vao do, ban phai dan xuit mot 16p méi tir

TcplListener:

public class CustomTcpListener : TcpListener ({

public Socket Socket {

get {return base.Server;}

public CustomTcpListener (IPAddress ip, int port) : base(ip, port) {}
}

Bay gio, ban c6 thé st dung 16p nay khi tao mét TepListener. Vi du dudi day sir dung cach
tiép can nay dé thiét lap mét tuy chon socket:

CustomTcpListener listener =

new CustomTcpListener (IPAddress.Parse("127.0.0.1"), 8000);

listener.Socket.SetSocketOption (SocketOptionLevel.Socket,

SocketOptionName.ReceiveTimeout, 1000);

// (St dung CustomTcpListener gibéng nhu da st dung TcpListener.)

11. Tao mdt TCP-server D-t10-da-tBu-trink

? Ban mudn tao mdt TCP-server cé thé cung lic xir Iy nhiéu TCP-client.

& Sir dung phuwong thirc AcceptTcpClient clia 16p TcpListener. Mdi khi cé mot
client méi két ndi dén, khéi chay mdt tiéu trinh méi dé xir Iy yéu ciu va goi
Tcplistener.AcceptTcpClient 14n nira.

Mot endpoint TCP (dia chi IP va port) c6 thé phuc vu nhiéu két ndi. Thuc ra, hé diéu hanh

dam duong phan 16n cong viéc gium ban. Nhitng gi ban can lam la tao mét doi tuwong tho

(worker object) trén server dé xir Iy mdi két ndi trong mot tiéu trinh riéng.

Xét 16p TCP-client va TCP-server da dugc trinh bay trong muc 11.8. Ban c6 thé dé dang

chuyén server nay thanh mot server hd-tro-da-tiéu-trinh dé thuc hién nhiéu két ndi cung mot

lac. Trude hét, tao mot l6p dé tuong tac voi mot client:

using System;

using System.Net;

using System.Net.Sockets;

using System.IO;
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using System.Threading;

using SharedComponent;

public class ClientHandler {

private TcpClient client;

private string ID;

public ClientHandler (TcpClient client, string ID) {

this.client = client;

this.ID = ID;

public void Start() {

// Thu 14y network stream.

NetworkStream stream = client.GetStream();

// Tao BinaryWriter d& ghi ra stream.

BinaryWriter w

new BinaryWriter (stream);

// Tao BinaryReader dé& doc tu stream.

BinaryReader r

new BinaryReader (stream);

if (r.ReadString() == ClientMessages.RequestConnect) {

w.Write (ServerMessages.AcknowledgeOK) ;

Console.WriteLine (ID + ": Connection completed.");
while (r.ReadString() != ClientMessages.Disconnect) ({}
Console.WriteLine (ID + ": Disconnect request received.");

w.Write (ServerMessages.Disconnect) ;

}else {

Console.WriteLine (ID + ": Could not complete connection.");
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// Dbéng socket.
client.Close();

Console.WriteLine(ID + ": Client connection closed.");
Console.ReadLine();

}
Ké tiép, thay d6i ma 1énh cua server sao cho nod lap lién tuc, tao ra cac thé hién ClientHandler
m&i khi can va chay chung trong céc tiéu trinh méi. Dudi ddy 1a ma 1énh da duoc sira doi:

public class TcpServerTest {
private static void Main() {

TcpListener listener =

new TcpListener (IPAddress.Parse("127.0.0.1"), 8000);
Console.WritelLine ("Server: About to initialize port.");
listener.Start();

Console.WriteLine ("Server: Listening for a connection...");

int clientNum = 0;

while (true) {

try {

// Poi yéu cau két nbi, va tra vé mét TcpClient.
TcpClient client = listener.AcceptTcpClient();

Console.WriteLine ("Server: Connection accepted.");

// Tao mét dbi tuong méi d& xur 1y k&t nbéi nay.
clientNum+t+;
ClientHandler handler =

new ClientHandler (client, "Client " +

clientNum.ToString());

// Khéi déng dbi tuong ndy lam viéc trong
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// mdét tidu trinh khac.
Thread handlerThread =
new Thread(new ThreadStart (handler.Start));
handlerThread.IsBackground = true;

handlerThread.Start () ;

// (Ban cling cé thé thém Handler va HandlerThread vao

// mdét tdp hop dé theo déi cac phién client.)

}catch (Exception err) {

Console.WriteLine (err.ToString());

Duéi day la transcript phia server ciia mdt phién lam viéc véi hai client:

Server: About to initialize port.

Server:

Server:

Client

Server:

Client
Client
Client
Client

Client

1:

1:
1:

Listening for a connection...
Connection accepted.
Connection completed.
Connection accepted.
Connection completed.
Disconnect request received.
Client connection closed.
Disconnect request received.

Client connection closed.

Ban c6 thé thém ma Iénh vao server dé no6 theo vét cac ddi tuong thg hién hanh trong mot tap
hop. Lam nhu thé s€ cho phép server huy bo cac tac vu nay néu nd can phai dong va chi dugc
phép mét sO t6i da client cung mét luc.

12.

SO dUng TCP mQt cdch 64t dOng 60

Ban cin ghi dir liu ra network-stream tirng khéi mdt, ma khéong phai block
phin mi 1énh con lai. K§ thuit nay c6 thé dugc sir dung néu ban mudn “stream”
mot file I6n trén mang.

Tao mot 16p riéng dé xir Iy ky thuit streaming bat dong bd. Ban c6 thé bit diu

“stream” mot khoi dir liéu bang phuwong thirc NetworkStream.BeginWrite va cung
cAp mot phuwong thirc callback. Khi callback dwoc Kich hoat thi giri khéi ké tiép.
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L6p Networkstream hd tro viéc st dung bat dong bod thong qua phuong thirc BeginRead va
BeginWrite. SU dung cdc phuong thurc nay, ban co thé gui hay nhan mot khéi dix liéu trén mot
trong céc tiéu trinh do thread-pool ctia bo thyuc thi .NET cung cép, ma khong block ma 1énh
ctia ban. Muc nay trinh bay k¥ thuat ghi bat dong bo.

Khi giri dir liéu mot cach bat dong bo, ban phai giri dir liéu nhi phan thé (mot mang byte). Va
ban can chon kich thudec mdi lan giri hay nhan. Vi du dudi day viét lai server tir muc 11.11
sao cho mdi 16p clientHandler giri mot lugng lén dir liu dugc doc tir mot file. Dir lidu nay
duogc giri mét cach bat déng b0, nghia la clientHandler cO thé tiép tuc thuc hién cac tac vu
khac (trong vi du nay, né chi viéc liy cac thong diép dugc gui tir client).

Mot thuan loi cia cach tiép can nay la toan bd ndi dung cua file ching bao gid nam trong bd
nhd mét lugt. Thay vao d6, n6é dugce thu lay ngay trude khi mot khoi mai duge giri. Mot thudn
loi khac nira 1a server ¢6 thé huy bo thao tac vao bat ¢t Iuc nao. Vi dy, néu client chi doc dén
khoi dir ligu tha ba thi ngat két noi, server s€ thiét 1dp mét bién thanh vién luan 1y c6 tén la
filestop d€ bao cho callback khong gui dir liéu nira.

Dudi day 1a 10p clientHandler dd dugc sira ddi (16p TcpserverTest khong can thay doi gi):
using System;

using System.Net;

using System.Net.Sockets;

using System.IO;

using SharedComponent;
public class ClientHandler {

private TcpClient client;

private string ID;

// Kich thuéc moét khbéi dit 1iéu (2 KB).
private int bufferSize = 2048;
// B& dém dung dé& chia dir 1iéu.

private byte[] buffer;

// Dung dé& doc dir liéu tu moét file.
private FileStream fileStream;
// Dung dé& giao tiép véi client.

private NetworkStream networkStream;

// D&u hiéu ngung gui dit liéu.

private bool fileStop = false;
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public ClientHandler (TcpClient client, string ID) {

this.buffer

this.client

= new byte[bufferSize];

= client;

this.ID = ID;

public void Start() {

// Thu 14y network stream.

networkStream = client.GetStream();

// Tao cac dbi tuong diung dé gii va nhan text.

BinaryWriter w = new BinaryWriter (networkStream);

BinaryReader r = new BinaryReader (networkStream);

if (r.ReadString() == ClientMessages.RequestConnect) {

w.Write (ServerMessages.AcknowledgeOK) ;

Console.WriteLine (ID + ": Connection completed.");
string message = "";
while (message != ClientMessages.Disconnect) {

message = r.ReadString();

if

(message == ClientMessages.RequestData) {

// Tén file c6 thé do client cung cip, nhung
// trong vi du nay, file tht nghiém la md cung.
fileStream =

new FileStream("test.bin", FileMode.Open) ;

// Gui kich thuéc file.

w.Write (fileStream.Length.ToString());

// Khoi chay thao tac bat ddng bo.

StreamData (null) ;
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}
fileStop = true;

Console.WriteLine (ID + ": Disconnect request received.");
} else {
Console.WriteLine (ID + ": Could not complete connection.");

// Péng két nbi.
client.Close();
Console.WriteLine(ID + ": Client connection closed.");

Console.ReadLine () ;

private void StreamData (IAsyncResult asyncResult) {

// Huy boé néu client nging k&t ndi.
if (fileStop == true) {
fileStop = false;

return;

if (asyncResult != null) {
// Mét khbéi da duoc ghi mét cach bat ddng bo.

networkStream.EndWrite (asyncResult);

// L&y khbéi ké& tiép tu file.

int bytesRead = fileStream.Read(buffer, 0, buffer.Length);

// Néu khéng doc dugc byte ndo, stream di dén cudi file.

if (bytesRead > 0) {

Console.WritelLine ("Streaming new block.");

// Ghi khéi k& tiép ra network stream.

networkStream.BeginWrite (buffer, 0, buffer.Length,
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new AsyncCallback (StreamData), null);

} else {

// Két thtc thao tac.
Console.WriteLine ("File streaming complete.");

fileStream.Close();

}

Ban c6 thé st dung mot mau tuong tyr dé doc dir liéu mét cach bat déng bo phia client.

13. Giao tfép Eéng VDP

? Ban cén giri dir liéu giira hai may tinh trén mot network bing User Datagram
] g cu g y ( g g
Protocol (UDP) stream.

x Sir dung 16p System.Net.Sockets.UdpClient, va sir dung hai tiéu trinh: mot dé giri

dir li¢u va mdt dé nhan dir liu.
UDP 13 mdt giao thirc phi két ndi, khong c6 bat ky diéu khién dong chay hay kiém tra 15i nao.
Khéc voi TCP, UDP sé& khong duoc sir dung & nhimng noi can dén giao tiép dang tin cdy. Tuy
nhién, vi chi phi thdp hon, UDP thuong duoc st dung cho cac img dung "chatty", tai d6 chap
nhan mat mot vai thong diép. Vi du, gia str ban mudn tao mot network ma trong do, cac client
gui thong tin vé nhiét d hién thoi tai vi tri cua chung dén mot server mdi vai phut. Ban c6 thé
st dung UDP trong trudng hop nay vi tin sb giao tiép cao va thiét hai do mit packet 13 khong
dang ké (vi server c6 thé tiép tuc sir dung nhiét d6 nhan duoc cudi cung).
Ung dung dudi ddy st dung hai tiéu trinh: mot dé nhan thong diép va mot dé giri thong diép.
Dé thir nghiém ung dung nay, hiy nap hai thé hién cing mot lac. Trén may tinh 4, cho biét
dia chi IP ctia may tinh B. Trén may tinh B, cho biét dia chi /P ctia may tinh 4. Theo d6, ban
c6 thé giri qua lai thong diép dang text (ban c6 thé mo phong thir nghiém nay trén mot may
don bang cach sir dung hai port khac nhau va dia chi loopback).
using System;
using System.Text;
using System.Net;
using System.Net.Sockets;

using System.Threading;
public class UdpTest {
private static int localPort;

private static void Main() {
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// Pinh nghia endpoint (thdéng diép dugc gui tai day).
Console.Write("Connect to IP: ");

string IP = Console.ReadLine();

Console.Write ("Connect to port: ");

int port = Int32.Parse(Console.ReadLine());

IPEndPoint remoteEndPoint = new IPEndPoint (IPAddress.Parse (IP),

port) ;

// Pinh nghia endpoint cuc bd (théng diép dugc nhédn tai day).
Console.Write ("Local port for listening: ");

localPort = Int32.Parse(Console.ReadLine());

Console.WriteLine () ;

// Tao mét tiéu trinh méi dé nhan théng diép dén.
Thread receiveThread = new Thread (

new ThreadStart (ReceiveData));
receiveThread.IsBackground = true;

receiveThread.Start () ;

UdpClient client = new UdpClient();

try {
string text;
do {

text = Console.ReadLine();

if (text !'= "") {
// M& hda dir 1iéu thanh dang nhi phén
// bang phép mi hoéa UTFS.

byte[] data = Encoding.UTF8.GetBytes (text);

// Gui text dén client & xa.

client.Send(data, data.Length, remoteEndPoint);
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}
} while (text != "");
} catch (Exception err) ({

Console.WriteLine (err.ToString());

Console.ReadLine();

private static void ReceiveData() {

UdpClient client = new UdpClient (localPort);

while (true) {

try {
// Nhén d@ liéu (byte).
IPEndPoint anyIP = new IPEndPoint (IPAddress.Any, 0);

byte[] data = client.Receive(ref anyIP);

// Chuyén byte thanh text bing phép m& hdéa UTFS.

string text = Encoding.UTF8.GetString(data);

// Hién thi text thu duoc.
Console.WriteLine (">> " + text);
} catch (Exception err) ({

Console.WriteLine (err.ToString());

}

Chu ¥ rang, cac tmg dung UDP khong thé sir dung NetworkStream nhu cac tng dung TCP.
Thay vao d6, chung phai chuyén tat ca dir liéu thanh mot stream bang mot 16p ma hoa, nhu da
dugc mo ta trong muc 2.2.

Ban c6 thé thir nghiém tng dung nay véi cac client trén may cuc bd bang cach sir dung hai
port khac nhau va dia chi loopback. Vi duy, gia str ¢6 hai UDP-client: client 4 va client B. Dudi
day la transcript do6i voi client 4:

Connect to IP: 127.0.0.1

Connect to port: 8001

Local port for listening: 8080
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Hi there!

Va day 1a transcript twong Gmg ddi véi client B (cung véi thong diép nhan dugce):
Connect to IP: 127.0.0.1

Connect to port: 8080

Local port for listening: 8001

>> Hi there!

14. GU'i e-mail thong qua SMTP

? Ban cén giri e-mail dén mét dia chi e-mail bing mot SMTP-server (Simple Mail
Transfer Protocol server).

X St dung 16p SmtpMail va MailMessage thudc khong gian tén System.Web.Mail.

Cac 16p trong khong gian tén System.Web.Mail cung cAp mdt vo boc cho thanh phan

Collaboration Data Objects for Windows 2000 (CDOSYS). Chung cho phép ban soan va gui
thong diép e-mail bang SMTP.

Dé dang str dung cac kiéu nay. Ban chi can tao mot ddi tugng MailMessage, cho biét dia chi e-
mail ciia nguoi giri va nguoi nhan, va dat ngi dung cua thong di€p trong thude tinh Body.

MailMessage myMessage = new MailMessage();

myMessage.To = "someone@somewhere.com";
myMessage.From = "me@somewhere.com";
myMessage.Subject = "Hello";

myMessage.Priority = MailPriority.High;
myMessage.Body = "This is the message!";
Néu mudn, ban c6 thé giri mot thong diép HTML bang cach thay ddi dinh dang cua thong diép
va st dung cac thé HTML.
myMessage.BodyFormat = MailFormat.Html;
myMessage.Body = Q@"<HTML><HEAD></HEAD>" +
@"<BODY>This is the message!</BODY></HTML>";
Ban c6 thé thém file dinh kém bang tdp hop MailMessage.Attachments va lop
MailAttachment
MailAttachment myAttachment = new MailAttachment ("c:\\mypic.gif");
myMessage.Attachments.Add (myAttachment) ;

DPé gui thong diép, ban chi can cho biét tén cia SMTP-server va goi phuong thirc
SmptMail.Send.
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SmtpMail.SmtpServer = "test.mailserver.com";

SmtpMail.Send (myMessage) ;

Tuy nhién, c6 mot vai van dé khi str dung 16p smtpMail dé giri mot thong diép e-mail. Lop nay
can mot SMTP-server cuc bo hay mot relay-server trén mang. Ngoai ra, 16p smtpMail khong
hd tro viée xac thuc, do d6, néu SMTP-server yéu ciu username va password, ban s€ khong
thé giri bat ky mail nao. Dé khic phuc van dé nay, ban c6 thé truc tiép sir dung thanh phan
CDOSYS thong qua COM Interop (gia st ban c6 phién ban server cua Windows hay Microsoft
Exchange).

= Nhé ring, giao thirc SMTP khong dwge sir dung dé ldy e-mail. DPdi v6i cong viée
nay, ban cin giao thirc POP3 hay IMAP, ca hai giao thirc nay déu khong c6 trong
.NET Framework.

Pé c6 thém thong tin vé cach sir dung va cidu hinh SMTP-server, ban hiy tham
Khio cac quyén sach chuyén vé IIS.

15. GUi va nh@n e-mail v3i MAPI

? Ban mudn giri mdt thong di¢p e-mail, nhung SMTP-server (Simple Mail Transfer
Protocol server) chua dwgc cAu hinh trén may tinh.

‘X Sit dung Simple MAPI (Messaging Application Programming Interface) bang
cich nhap ham cin thiét tir thr vién h¢ thong khong-dwoc-quan-ly Mapi32.dIl.

MAPI 1a giao dién cho phép ban tuong tac vdi cac tinh nang mailing dugc tich hop trong hé
diéu hanh Windows. Ban c6 thé sir dung MAPI (thong qua cac ham API khong-duge-quan-1y,
hodc théng qua thanh phan MAPI di cung vé6i Visual Studio 6) dé twong tac Vo'i mail-client
mac dinh (thuong la Mlcrosoft Outlook hay Outlook Express). Cac tac vu bao gom: lay thong
tin contact tir sd dia chi, 1dy thong diép trong Inbox, soan va gii thong dlep Péng tiéc, khong
¢6 16p nao st dung MAPI trong .NET Framework. Tuy nhién, ban cé thé str dung thu vién
khoéng-dugc-quan-ly Mapi32.dll.
Thach thie chinh khi sir dung Simple MAPI trong .NET 1a marshal cac cu tric duge sir dung
trong .NET thanh cic ciu tric ma Simple MAPI cin, sau d6 marshal cic cdu tric do Simple
MAPI tra vé cho ung dung .NET. Pay khong phai 1a mot cong viéc don gian. Tuy nhién,
Microsoft cung cp mot giai phap toan ven trong mot thanh phan C# tong quat (c6 thé tai mién
phi). Ban c6 thé sir dung hai dy an dudi day:
+ Mot thanh phén thu vién 16p (Class Library Component) boc 1y cac ham Simple MAPI
va lam cho chung c6 hi¢u lyc thong qua cac phuong thuc cua 16p.
+ Mot chuong trinh (thir nghiém) sir dung thanh phan nay dé dang nhap, dang xuat, doc
mail, g mail...
M3 1énh cua ca hai dy 4n nay khong may phirc tap, nhung rat dai nén khong trinh bay & day
(ban hay xem trong dia CD dinh kém).

= P6i voi mot vi du phire tap hon (xdy dung trén thw vién Simple MAPI caa
Microsoft dé tao mot ving dung Windows Form), mot dy an C# miu (c6 thé tai
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mién phi) duge Thomas Scheidegger cung cap tai
[http://www.codeproject.com/ csharp/simplemapidotnet.asp].
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icrosoft .NET Framework hd trg hai mé hinh lap trinh phan tan cdp cao la

Remoting va dich vu Web XML. Mic du ca hai cong nghé nay c6 nhiéu diém

twong dong (vi dy, ca hai cung triru twong hoa 161 goi giita céc tién trinh hay gitra
cc may tinh khac nhau thanh 15i goi phwong thirc ctia cac ddi twong & xa), nhung chiing ciing
c6 vai diém khac nhau co ban.
Dich vu Web XML dugc xay dung béng cac chuan xuyén—nén va dua vao khai niém XML
messaging. Dich vu Web XML dugc thuc thi bdi by thuc thi ASP.NET; nghia la chiing c6 duogc
cac tinh ning ctia ASP.NET nhu output-caching. Diéu niy ciing c¢6 nghia la dich vu Web XML
thudc dang phi trang thai (stateless). Noi chung, dich vu Web XML thich hop nhét khi ban can
xuyén bién nén (vi du, mdt Java-client goi mét dich vu Web ASP.NET) hay bién tin cay (vi
du, trong cac phién giao dich thuvong mai). Trong chuong nay, chung ta s& ban mot s muc
lién quan dén dich vu Web XML sau:

Nang cao tinh linh hoat cua céac 16p proxy bang cach khong viét ma ctng cho dia chi
cua dich vu Web XML (muc 12.1).

Str dung k¥ thuat caching dé nang cao hiéu ning va kha ning phuc vu (tinh quy mo)
cua dich vu Web XML (muc 12.2 va 12.3).

Tao phuong thirc giao dich cho dich vu Web XML (muc 12.4).
Truyén thong tin xac thuc cho mét dich vu Web XML bang proxy (muc 12.5).
Goi bit dong bd mot phuong thirc cua dich vu Web XML (muc 12.6).

Remoting 1a mot cong nghé dic trung cta .NET danh cho cac d6i twong phén tan va dugce xem
nhu 14 mot hau dué cua cong nghé DCOM. Cong nghé nay 1y tuong cho cac hé thong in-
house*; trong d6, tat ca cac img dung déu dugc xay dung trén nén .NET, ching han backbone
ctia mot hé théng xir Iy héa don. Remoting cho phép cac chuin giao tiép khac nhau, chiang han
cac thong di¢p nhi phan nhd gon va cac két ndi TCP/IP hiéu quéa hon ma dich vu Web XML
khong hd trg. Ngoai ra, Remoting con la cong nghé duy nhit hd tro cac d6i twong cé trang
thai, va giao tiép hai chiéu théng qua callback. N6 ciing 1a cong nghé duy nhit cho phép goi
cac d6i twong .NET tuy bién qua mang. Trong chuong nay, chung ta s& ban mot s muc lién
quan dén Remoting sau:

Tao cac dbi twong kha-truy-xuét-tir-xa; dang ky va quan Iy ching trén IIS (muc 12.7,
12.8, va 12.9).

Phat sinh su kién trén cac kénh truy xuat tir xa (muc 12.10).
Kiém soat thoi gian sdng va phién ban cua cac ddi tugng kha-truy-xudt-ti-xa (muc
12.11 va 12.12).

Hién thuc cac phuong thirc mot chiéu trong cac ddi twong kha-truy-xuét-tir-xa (muc
12.13).

* in-house system: Hé théng cong nghé thong tin do phong IT ctia mot cong ty xay dung nén.
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=™ Chuwong nay chi dwa ra mot sé ky thuat hiru dung trong viéc sir dung dich vu
Web XML va Remoting. Dé hiéu sau hon, ban cin tham khao cac sach chuyén vé
dé tai nay.

1. Trink vi€t ma Ang cho dia chi URL dla dich W Web XML

Ban cén sir dung mdt dich vu Web XML duwgc dit tai mot dia chi URL ma dia chi
nay cé thé thay déi sau khi ban trién khai ing dung client.

‘X Sir dung dia chi URL dong cho dich vu Web XML. Khi d6, dia chi dong nay dugc
liy mdt ciach ty dong tir file cAu hinh cia Gng dung client. Trong Microsoft
Visual Studio .NET, ban cé thé ciu hinh dia chi URL dong bang cich thay doi
tiy chon URL Behavior ciia Web Reference. Ban ciing c6 thé sir dung cong cu
Web Services Description Language (Wsdl.exe) véi d6i s6 /appsettingurlkey.

=D

Theo mac dinh, khi ban tao mét 16p proxy thi dia chi URL cua dich vu Web XML 1a ma cling
trong phuong thirc khoi dung ciia 16p proxy ndy. Ban c6 thé chép dé thiét 1ap nay trong ma
1énh bang cach diéu chinh thudc tinh url cta 16p proxy sau khi tao mot thé hién cua nd. Tuy
nhién, c6 mét tiry chon khac: cdu hinh cho 16p proxy sir dung mét dia chi URL dong.

Trong Visual Studio .NET, ban c6 thé thuc hién diéu nay bang cach chon Web Reference trong
cira s6 Solution Explorer va thay dbi tiy chon URL Behavior trong cira s6 Properties (xem
hinh 12.1).

Properties

I localhostl Folder Properties j
= [E][=]
Folder Mame localhiosk1
LRL http: {localhost f'webServices/Web References/localhost1f

URL E=havior Crynamic j
Web Reference URL  http: fflocalhost '\WebServices{MyService. asmsx

URL Behavior
Web reference URL behaviaor

Properties 9 Crwnamic Help |

Hinh 12.1 C4u hinh dia chi URL cho dich vu Web XML

Sau khi ban thay d6i nhu trén, dia chi URL cta dich vu Web XML s& tu dong duogc thém vao
file ciu hinh cuia tng dung client. File cdu hinh nay co tén 1a Web.config d6i véi cac ing dung
Web, va [AppName].exe.config dbi véi cac tng dung khac (luu ¥, ngudn xuét hién trong moi
truong thiét ké chi 1a App.config, nhung sau d6 s& dugc Visual Studio .NET d6i tén mot cach
te dong). Vi du dudi day la thiét lap duoc sinh ty dong trong file cu hinh:

<?xml version="1.0" encoding="utf-8"?>



478
Chuwong 12: Dich vu Web XML va Remoting

<configuration>

<appSettings>
<add key="AppName.ServerName.ServiceName"
value="http://localhost/WebServices/MyService.asmx" />

</appSettings>

</configuration>

Ban ciing c6 thé sir dung dia chi URL dong do cong cu Wsdl.exe sinh ra. Trong trudng hop

nay, ban sir dung d6i s6 /appsettingurlkey dé cho biét tén cua thiét 1ap cdu hinh ma URL s&

duoc luu trit & d6. Ban phai tao file cau hinh bang tay.

wsdl /out:Proxy.cs http://localhost/WebServices/MyService.asmx?WSDL
/appsettingurlkey:MyService

Trong ca hai trudng hop, ma 1énh cua 16p proxy s& duoc sira ddi dé doc dia chi URL tir file

cAu hinh. Néu khong tim théy gia tri can thiét, no s& mac dinh st dung dia chi URL dugc su

dung trong qua trinh phat trién tmg dung. Céch tiép cén nay cho phép ban ddi dia chi URL cua

dich vu Web XML sau khi da bién dich va trién khai img dung (chi can thay d6i file cau hinh).

2. SU dung Ky thult response-caching trong dich Yd Web XML

? Ban muén ning cao hiéu ning cua dich vu Web XML bs‘flng cach luwu triv gia tri
tra vé ciia mdt phuong thirc web.

‘X Sir dung response-caching bing cach thiét 1ap thudc tinh cacheburation ciia dic
tinh System.Web.Services.WebMethod.

Trong ASP.NET, dich vu Web XML hd tro response-caching gidng hét nhu cac trang web
ASP.NET. Khi response-caching dugc kich hoat, ma 1énh cia ban chi thyc hién mot lan, va gia
tri tra vé cua phuong thirc web s€ dugc luu lai va dugce tra vé trong cac lan goi tiép theo. Doi
voi Web Form, caching dugc thuc hién cho tung form. béi véi dich vu Web XML, caching
dugc kich hoat va cau hinh riéng cho mdi phuong thirc web.

Vi du, phuong thirc web dudi day tra vé gia tri ngdy gio hién hanh trén may server. Thong tin
nay duoc luu lai trong mot phit, nghia 13 cac 161 yéu cau tiép theo trong khoang thoi gian nay
s€ nhan lai thong tin da duoc luu trude do.

Using System;

using System.Web.Services;
public class ResponseCaching {

[WebMethod (CacheDuration=60) ]
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public string GetDate() {

return DateTime.Now.ToString();

}

Néu phuong thitc web ctia ban nhan nhiéu ddi sd, ASP.NET s& sir dung lai gia tri da duoc luu
chi khi céac gia tri ddi s6 ciing gidng nhu thé. Néu ban c6 mot phuong thirc nhan tam gia tri
rong thi caching trd nén khong hiéu qua va d6i khi tré nén lang phi, vi ¢6 qua nhiéu thong tin
can duoc lvu nhung it khi duge st dung lai. Vi du, sitr dung caching trong mot phuong thirc
web thuc hién phép tinh dua trén dau vao dang sb khong phai 1a mot su lya chon tt. Trai lai,
st dung caching trong mot phuong thirc web nhén gia tri /D ciia mot nhom nho san pham
chic chin 1a mot sy lya chon tét. Bao gid ciing vy, response-caching bé qua ma 1énh cua
ban, khién n6 tré nén khong du tu cach néu phuong thirc web ciia ban cin thuc hién cic hanh
dong khac (chiang han ghi nhat ky), hay phuong thirc web cta ban phu thudc vao mét sb thong
tin khac ngoai cac ddi sé dugc dua vao (ching han thong tin xac thuc ciia nguoi ding hay dit
liéu trong phién lam viéc).

= Mot han ché ciia response-caching 1a né chi cho phép ban sir dung lai dir li¢u
trong pham vi ciia mdt phuwong thirc web. Néu ban mudn sir dung lai dir liéu
trong nhiéu phuwong thirc web khic nhau, ky thuat data-caching s& hi¢u qua hon.

3. SO dUng Ky thult data-caching trong dich W) Web XML

? Ban cin chay phuwong thirc web ciia ban nhung van sir dung mét s6 thong tin di
y g g g g

dwoc lru. Hoic, ban mudn niang cao hiéu nang cua dich vu Web XML bﬁng cach

lwu trir mdt s6 dir liéu, va cén sir dung lai dir li¢u nay trong mét sé phwong thirc.

X Ban c6 thé luvu bat cir dbi twong nao vao cache biang phwong thirc Insert ciia doi

twgng System.Web.Caching.Cache. Ban c6 thé truy xuét cache théng qua thujc
tinh tinh HttpContext.Current.

Céch thirc 1am viéc cuia data-caching v&i mot dich vu Web XML ciing gidng nhu v6i mot trang
web. Ban ¢6 thé luu trit dit liéu vao cache bé“mg ma trang web va 1éy no vé trong mét dich vu
Web XML, hay nguoc lai. D& c6 thém thong tin vé& data-caching va cac kiéu chinh sach hét
hiéu luc (expiration policy) ma n6 hd trg, ban hay tham khao muc 7.15.

Diém khac biét duy nhit giita caching trong mot dich vu Web XML va caching trong mot
trang web la: Trong dich vu Web XML, ban khong thé thu léy ddi tuong Cache nhu mot thude
tinh ndi tai; thay vao d6, ban can truy xuit cache thong qua thudc tinh tinh
HttpContext.Current.

Vi du dudi day trinh bay mét dich vu Web XML v6i hai phuong thirc web:

¢ GetProductCatalog: Tra vé mQt DataSet v&i cac thong tin v€ san pham. DataSet nay co
thé duogc lay tir cache hoac duogc sinh tr dong (n€u can) bang ham GetCustomerDataset.

' GetProductList: Cling st dung DataSet va ham GetCustomerDataSet nhung chi léy mot
phén thong tin (tén san pham).
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Ca hai phuong thirc web trén déu c6 thé sir dung chung dit lidu d3 duoc luu, diéu nay lam
giam nhe ganh nang dat Ién co s& dit li€u.

using System;

using System.Data;

using System.Data.SglClient;

using System.Web.Services;

using System.Web;

public class DataCachingTest {

private static string connectionString = "Data Source=localhost;" +

"Initial Catalog=Northwind;user ID=sa";

[WebMethod () ]

public DataSet GetProductCatalog() {

// Tra vé& DataSet (tu cache, néu cé thé).

return GetCustomerDataSet () ;

[WebMethod () ]

public string[] GetProductList() {

// Truy xudt bang khach hang (tu cache, néu cé thé).

DataTable dt = GetCustomerDataSet () .Tables[0];

// Tao mang chta tén khach hang

string[] names = new string[dt.Rows.Count];

// b6 dit 1iéu vao mang.
int 1 = 0;
foreach (DataRow row in dt.Rows) {
names[i] = row["ProductName"].ToString();

i+=1;
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return names;

private DataSet GetCustomerDataSet () {

// Kiém tra item da cé trong cache chua.

DataSet ds = HttpContext.Current.Cache["Products"] as DataSet;

if (ds == null) {

string SQL = "SELECT * FROM Products";

// Tao cac dbi tuong ADO.NET.

SglConnection con = new SglConnection (connectionString);
SglCommand com = new SglCommand (SQL, con);
SglDataAdapter adapter = new SglDataAdapter (com);

ds = new DataSet();

// Thuc thi cdu truy van.

try f{

con.Open () ;

adapter.Fill (ds, "Products");

// Luu item vao cache (trong 60 gidy).
HttpContext.Current.Cache.Insert ("Products", ds, null,
DateTime.Now.AddSeconds (60), TimeSpan.Zero);
} catch (Exception err) ({
System.Diagnostics.Debug.WriteLine (err.ToString());
} finally {

con.Close();

}

return ds;
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4. To phiOng thilfc web D trQ giao dich

? Ban muén thyc thi tit ca cac hanh dong ciia mdt phwong thirc web trong ngir
canh ciua mot phién giao dich COM+ sao cho chiing chi c¢6 hai kha niang: hoac la
thanh cong hoic 1a thit bai.

‘X Kich hoat mét phién giao dich tw dong bing cich chon mét gia tri thudc kiéu ligt

ké System.EnterpriseServices.TransactionOption va 4p dung né cho thugc tinh
TransactionOption ciia dic tinh webMethod.

Trong ASP.NET, dich vu Web XML hd tr¢ cac phién giao dich ty dong (co thé duoc kich hoat
trén mdi phuong thirc). Khi dugc kich hoat, bat ky ngudn dit liéu nao c6 hd trg giao dich
COM+ s& tg @ong dugc dua vao phién giao dich hién hanh khi n6é dugc st dung trong ma Iénh
ctia ban. Phién giao dich s& tu dong duoc commit khi phuong thirc web hoan tit. Phién giao
dich nay dugc roll-back khi ¢é bat ky ngoai 1¢ chua-dugc-thu-1y nao xay ra hoac ban goi
phuong thirc setabort cla l0p System.EnterpriseServices.ContextUtil

Dé kich hoat viéc hd tro giao dich cho mgt phuong thirc web, ban can thiét lap thudc tinh
TransactionOption cua dac tinh webMethod la RequiresNew. Vi dy, phuong thuc web (h6 tro
giao dich) dudi ddy s& x6a cac ban ghi trong mét co s dir lidu va roi huy bo phién giao dich
ndy. P& st dung doan md nay, ban phai thém mdt tham chiéu dén
System.EnterpriseServices.dll.

using System;

using System.Data.SglClient;

using System.Web.Services;

using System.EnterpriseServices;
public class TransactionTest {

private static string connectionString = "Data Source=localhost;" +

"Initial Catalog=Northwind;user ID=sa";

[WebMethod (TransactionOption=TransactionOption.RequiresNew) ]

public void FailedTransaction() {

// Tao két nbi.

SglConnection con = new SglConnection (connectionString);

// Tao cau truy van SQL.

SglCommand cmd = new SglCommand ("DELETE * FROM Customers", con);



483
Chwong 12: Dich vu Web XML va Remoting

// Thuc thi cdu truy van. Tac vu nay sé tu déng duoc
// d&ng ky nhu mét phédn trong phién giao dich.
con.Open () ;

cmd.ExecuteNonQuery () ;

con.Close();

// Goi mbét phuong thiic nao khéc.

DoSomething () ;

// Néu khéng cé 18i xdy ra, cac thay ddi trong co so dix liéu

// s& dugc commit & day khi phuong thic nay két thuc.

private void DoSomething () {

// Huy bo phién giao dich.
ContextUtil.SetAbort () ;
}
Ban c6 thé st dung tién ich Component Service (trong phan Administrative Tools cia Control
Panel) dé theo doi phién giao dich trén. Trong ti€n ich nay, ban hdy chon muc Distributed
Transaction Coordinator cia may tinh hién hanh, va xem Transaction Statistics. Hinh 12.2
cho thay mdt phién giao dich khong thanh cong khi chay doan ma trén.
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Vi ban chat phi trang thai (stateless) ctia giao thirc HTTP, nén mot phuong thirc web chi c6
thé gop phén lam géc cua moét phién giao dich; nghia 1a ban khong thé dua nhiéu hon mot
phuong thirc web vao ciing mot phién giao dich. Mac du thudc tinh Transactionoption chap
nhan tit ca cc gia tri TransactionOption chudn, nhung cac gia tri ndy khong mang y nghia
nhu mong dQ’i. Vi dl)., Disabled, NotSupported, va Supported déu co cfmg tac dung la vd hiéu
viéc hd tro giao dich. Tuong tu, cd Required va RequiresNew déu kich hoat viéc hd tro giao
dich va khoi chay mot phién giao dich méi. Ban nén str dung RequiresNew trong cac phuong
thirc web vi tén ciia né twong xtng véi hanh vi that su (!).

=

vi chiing cung cép cac by quan Iy tai nguyén twong thich. Nhung ludn nhé ring,
néu ban twong tac véi mot tai nguyén khong hd trg giao dich, ma Iénh sé khong
dugc roll-back. Mt s6 hoat dong khong phai la giao dich: ghi file, dit théng tin
vio trang thai phién 1am viéc, va truy xudt mét thiét bi phan ctirng (nhw may in).
Mit khic, cac thao tic dir li¢u véi hau hét cic hé co sé dir li¢u Enterprise (bao

Hinh 12.2 Theo ddi mgt phién giao dich khéng thanh céng

gdm Microsoft SQL Server va Oracle) déu 1a twong thich COM+.

Cic giao dich COM+ 1am viéc mt cich trong sudt véi hau hét cac ngudn dir li¢u




485
Chwong 12: Dich vu Web XML va Remoting ‘

5. Thi't Ap thong tin xdc thd'c cho dich ™d Web XML

? Ban mudn giri cac thong tin ding nhap tir client cia dich vu Web XML dén IIS
authentication.
'X Sir dung thudc tinh Credentials ciia 16p proxy. Ban cé thé tao mot ddi twong

NetworkCredential m@i chira wusername va password; hoidc sit dung
CredentialCache dé liy cac théng tin xac thye ciia nguoi diung hién hanh.
Cing giébng nhu trang web, dich vu Web XML c6 thé duoc sit dung cing vé&i [IS
authentication. Nhimg gi ban can 1am 1a dat dich vu Web XML vao mot thu muc 4o han ché
viéc truy xuit nic danh. Tuy nhién, néu ngudi ding cé thé cung cp cac thong tin anh xa dén
mot tai khoan ngudi dung hop 1é, ngudi dung nay s& duoc xac thuc va ban cé thé 1ay cac
thong tin xac thuc nay thong qua ddi tuong webservice.User.
Khéc véi trang web, dich vu Web XML khong c6 sin phuong thirc nao dé thu ldy thong tin xéac
thye tir client vi dich vu Web XML dugc thuc thi bdi cac trng dung khac, chir khong phai boi
nguoi dung. Do d6, ing dung dang tuong tac voi dich vu Web XML s& chiu trach nhiém nhap
bat ky thong tin xac thyc can thiét nao.
Vi du sau mé phéng mét dich vu Web XML c6 thuc hién xéc thuc ngudi dung. GetIIsUser tra
vé nguoi dung da duoc /IS xac thuc. Néu truy xuat nic danh dugc phép thi két qua s& 1a mot
chudi réng. Néu truy xuat nic danh bi tir chbi thi két qua s& 1a mot chudi co dang
[DomainName]\[UserName] hay [ComputerName]\[UserName].

public class AuthenticationTest : System.Web.Services.WebService {

// LAy théng tin vé nguoi dung da duoc IIS xéac thuc.
[WebMethod () ]
public string GetIISUser() {

return User.Identity.Name;

}

Budc cudi cung 1a tao mot client ¢ thé cung cdp cac thong tin xac thuc. Cac thong tin nay
dugc nhap théong qua thudc tinh credentials cua d6i tuong proxy (thiét 1ap thudc tinh nay
tuong tu nhu thiét 1ap thudc tinh webRequest.Credentials khi ldy vé mét trang web—tham
khao muc 11.3). Poan mi dudi day trinh bay cach truy xuit mot dich vu Web XML st dung
Basic authentication (xac thuc co ban):

// Tao proxy.

localhost.AuthenticationTest proxy = new localhost.AuthenticationTest();

// Tao thoéng tin xac thuc.
proxy.Credentials = new System.Net.NetworkCredential (

"myUserName", "myPassword");
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Console.WritelLine (proxy.GetIISUser());

Poan mi dudi ddy trinh bay cach truy xuit mot dich vu Web XML s dung Integrated
Windows authentication (xac thuc dugc tich hop voi Windows):

// Tao proxy.

localhost.AuthenticationTest proxy = new localhost.AuthenticationTest();

// Gan thoéng tin xadc thuyc cua ngudi dung hién hanh cho 16p proxy.

proxy.Credentials = System.Net.CredentialCache.DefaultCredentials;

Console.WritelLine (proxy.GetIISUser());

6. Goi 6at dng 60 mdt pAlOng thitc web

? Ban cin goi mét phwong thirc web trong mét tiéu trinh khac dé chwong trinh
ciia ban c6 thé thwe hién cac tac vu khac trong khi cho dap tng.

X Sir dung cac phwong thirc bit dong bd c6 sin trong 16p proxy. Cac phwong thirc
nay c6 tén 13 BeginXxx vA EndxXX v6i xxx 12 tén ciia phuwong thirc dong bd goc.

Lép proxy (dugc tao ty dong) cd cac tinh ning co ban ma ban can dé goi bat ky phuong thic

web nao mét cach bat déng bo. Vi du, phuong thirc web dudi day co6 chire ndng tam dung mot

khoang thoi gian ngiu nhién tir 10 dén 19 giay:

using System;

using System.Web.Services;
public class Wait : System.Web.Services.WebService {

[WebMethod]

public int Wait() {

DateTime start = DateTime.Now;

Random rand = new Random() ;

TimeSpan delay = new TimeSpan (0, 0, rand.Next (10, 20));
while (DateTime.Now < start.Add(delay)) {}

return delay.Seconds;
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Véi doan ma trén, 16p proxy twong tng s& gdm ba phuong thirc: Wait, BeginWait VA EndWait.
Phuong thirc wait goi phuong thirc web mot cach dong bd. Phuong thirc Beginwait khoi chay
phuong thirc web trong mét tiéu trinh riéng va tra vé ngay lap tirc. Phuong thirc Beginxxx luén
nhan nhiéu hon phuong thire gbe hai dbi s va tra vé mot dbi tuong Tasyncstate. Hai dbi sb
nay dugc str dung dé nhap thong tin trang thai va mot callback. Dbi twong Tasyncstate cho
phép ban xac dinh khi ndo 161 goi két thuc. Vi dy, ban c6 thé dinh ky kiém tra thudc tinh
IAsyncState.IsComplete dé x4c dinh 16i goi phuwong thirc dd hoan tit chua. Khi n6 dd hoan
tat, ban nhap déi tuong IAsyncState vao phuong thuc EndWait dé nhan gia tri tra vé tir
phuong thitc web. Néu ban goi Endwait trude khi phuong thitc web hoan tit, ma 1énh cta ban
s& doi cho dén khi no hoan tt.

C6 hai mau bat dong b phd bién dung cho dich vu Web XML. Cach thtr nhat 1a goi vai
phuong thirc bat dong bo mot luot, roi doi ching hoan tat. Cach nay cho phép ban giam thoi
gian doi téng cong, va n6 lam viéc tot nhat véi ddi tugng System.Threading.WaitHandle. Vi
du dudi day goi phuong thirc wait ba lan:

using System;

using System.Threading;
public class WaitClient {

[MTAThread]

private static void Main() {
localhost.WaitService proxy = new localhost.WaitService();
DateTime startDate = DateTime.Now;
// Goi ba phuong thtc mét cach bdt ddéng bo.
IAsyncResult handlel = proxy.BeginWait (null, null);
IAsyncResult handle2 = proxy.BeginWait (null, null);

IAsyncResult handle3 = proxy.BeginWait (null, null);

WaitHandle[] waitHandle = {handlel.AsyncWaitHandle,

handle2.AsyncWaitHandle, handle3.AsyncWaitHandle};

// Poi cho ca ba phuong thtc hoan tét.

WaitHandle.WaitAll (waitHandle) ;

int totalDelay = proxy.EndWait (handlel) +

proxy.EndWait (handle2) + proxy.EndWait (handle3);
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TimeSpan elapsedTime = DateTime.Now - startDate;

Console.WriteLine ("Completed after " + elapsedTime.ToString());

Console.WriteLine ("Total delay time: " + totalDelay.ToString());

}

Trong trudng hop nay, thoi gian da troi qua nhé hon thoi gian tri hodn téng cong:

Completed after 00:00:20.2591312

Total delay time: 47

Cach thir hai 1a st dung callback. Ban can nhap mét iy nhi€m chi dinh mét phuong thic cu
thé trong ma 1énh. Khi phuong thirc web hoan tat, ay nhiém nay s& duoc goi véi ddi sd 1a mot
ddi tuong 1asyncResult thich hop.

Duéi day 1a doan ma goi phuong thirc Beginwait (cung véi mot callback):

AsyncCallback callback = new AsyncCallback (Callback);

// Goi phuong thttc moét cadch bat ddng bd.
proxy.BeginWait (callback, proxy);
Va day la callback (s& duoc kich hoat khi thao tac hoan tt):

public static void Callback(IAsyncResult handle) {

localhost.WaitService proxy =
(localhost.WaitService)handle.AsyncState;
int result = proxy.EndWait (handle);

Console.WriteLine ("Waited " + result.ToString());

—

7. Tao Bp kKAA-truy-xudt-tli-xa
?

Ban mudn tao mét 16p c6 thé dwge truy xuét tir mdt ing dung khac hay tir mot
may tinh khac trén mang. Tuy vy, ban khong cin tinh twong thich xuyén-nén
va ban mudn ¢6 hi¢u ning téi vu.

X Lam cho 16p nay tré thanh kha-truy-xuét-tir-xa (remotable) bang cach din xuit
tir I6p System.MarshalByRefObject, va tao mot host dé diing Ky 16p nay véi kién
tric .NET Remoting.

Remoting cho phép ban lam cho mét d6i twong tré nén truy xuit dugc qua cac bién may va
bién tién trinh. Trong khi dich vu Web XML 1a giai phap 1y tuong khi ban can chia sé cac chirc
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ning qua cac nén hay cac bién tin cdy, Remoting 1a lya chon t&t nhat cho mot hé théng ma
trong d6 tat ca cac thanh phan déu dugc xay dung trén nén .NET va hé di€éu hanh Windows.

Dé s dung .NET Remoting, ban can cac phan sau (mdi phan phai thudc vé mot assembly
riéng biét):

Lép kha-truy-xuét-tir-xal Lép nay c6 thé dugc truy xudt tir cac tng dung va cac may
tinh khac, va phai dan xudt tir System.MarshalByRefObject.

Ung dung host] Ung dung nay dang ky kiéu kha-truy-xuat-tir-xa véi kién trac .NET
Remoting  bang 16p RemotingConfiguration  (thu¢c  khdéng gian tén
System.Runtime.Remoting). Mién la (rng dung host dang chay, cac client & xa c6 thé tao
ra cac thé hién cua 16p kha-truy-xuét-tir-xa.

Ung dung client] Ung dung nay c6 thé tao ra cac thé hién cua 16p kha-truy-xuat-tir-xa
trong tién trinh cua host va tuong tdc voi chung. Client st dung 16p
RemotingConfiguration dé dang ky céc ki€éu ma né muodn truy xuat tir xa.

Hinh sau mé ta sy twong tac gitra ba phan trén. Trong vi du nay, chi c6 mét client. Tuy nhién,
ciing c6 thé c6 nhiéu client tao ra cac thé hién cua 16p kha-truy-xudt-tir-xa cing mot luc.
Trong trudng hop nay, mdi client s& c6 mot dbi twong kha-truy-xudt-tir-xa ctia chinh no, va tit
ca cac ddi twong nay s& thude vé mién ing dung cia host.

Ordinary Object Pl Remotable Object

Cross-application call
Client Component host

Hinh 12.3 St dung mét I1&p kha-truy-xuét-tir-xa

Budc dau tién 1a tao 16p kha-truy-xuat-ti-xa. Vi du, 16p kha-truy-xuat-tir-xa dudi day tra vé
mot DataSet; v&i cach ndy, mot client c6 thé truy xuat thong tin tir co s& dir liéu ma khong
phai tryc tiép két ndi dén co so dir liéu phia server.

using System;

using System.Data;

using System.Data.SglClient;

public class ProductsDB : MarshalByRefObject {

private static string connectionString = "Data Source=localhost;" +

"Initial Catalog=Northwind;Integrated Security=SSPI";

public DataTable GetProducts() {

string SQL = "SELECT * FROM Products";
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// Tao céc dbi tuong ADO.NET.

SglConnection con = new SglConnection (connectionString);
SglCommand com = new SqglCommand (SQL, con);
SglDataAdapter adapter = new SglDataAdapter (com) ;

DataSet ds = new DataSet();

// Thuc thi cdu truy van.
try {
con.Open () ;
adapter.Fill (ds, "Products");
} catch (Exception err) ({
Console.WriteLine (err.ToString());
} finally {

con.Close();

return ds.Tables[0];

// Phuong thtc nay kidm tra Remoting cé hoat déng hay khéng.
public string GetHostLocation () {

return AppDomain.CurrentDomain.FriendlyName;

}
Loép nay duoc dinh nghia trong mét Class Library Assembly c6 tén 1a RemoteObject.dll.

= O miic Iy twéng, doi twong & xa s& khong giir 1ai bat ky trang thai nao. Tinh chit
nay cho phép ban sir dung ché dd kich hoat goi mot lan (single-call activation),
trong dé ddi twong sé dwoc tao ra ngay dau mdi 1oi goi phwong thirc va sé dwoe
giai phéng khi két thic (gidng nhw trong dich vu Web XML). Piéu nay bio dam
cac doi twong khong chiém nhiéu tai nguyén ciia server va viéc quan ly thoi gian
song ciia chiing tré' nén dé dang hon.

Ké& dén, ban phai tao host—day 1a tng dung phia server quan 1y tit ca cac thé hién cua 16p
kha-truy-xuét-tir-xa. Ban c6 thé sir dung bét ky kiéu ing dung .NET nao lam host (bao gom:
ung dung dua-trén-Windows, dich vu Windows, va ing dung Console). Duéi day 1a mot host
don gian ¢ dang Console:
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using System;

using System.Runtime.Remoting;
public class Server {
private static void Main() {

// Pang ky cac lép kha-truy-xudt-tu-xa véi .NET Remoting.

RemotingConfiguration.Configure ("Server.exe.config");

// Mién 1a tUng dung ndy dang chay, cac dbi tuong & xa
// s& la kha truy xult.
Console.WriteLine ("Press a key to shut down the server.");

Console.ReadLine();

}

Chuong trinh trén sir dung file ciu hinh (app.config) dé céu hinh cac 16p ma n6 s& hd trg, cac
cong ma no s& hd trg cho giao tiép mang, va dia chi URI (Uniform Resource Identifier) ma
client s& sir dung dé truy xuat ddi tuong. Dudi day 1a mét file ciu hinh don gian dang ky 16p
RemoteObjects.RemoteObject tir RemoteObject.dll voi dia chi cong 1a 9080 thong qua giao
thire TCP/IP. Assembly ndy phai nam trong GAC (Global Assembly Cache) hodc trong cung
thu muc véi tng dung server. File cdu hinh ciing cdu hinh ddi twgng & xa dung ché do kich
hoat g()i—m(f)t—lén.

<configuration>

<system.runtime.remoting>

<application>
<!-- Pinh nghia dbéi tuong kha-truy-xudt-tu-xa. -->
<service>
<wellknown
mode = "SingleCall"

type="RemoteObject.ProductsDB, RemoteObject"

objectUri="RemoteObject" />

</service>
<!-- Pinh nghia giao thiéic dung cho truy xuit mang.
Ban cé thé st dung kénh tcp hay http. -->

<channels>
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<channel ref="tcp" port="9080" />

</channels>

</application>

</system.runtime.remoting>
</configuration>
Host khong bao gio twong tac truc tiép tdi cac dbi twong & xa, nhirng gi n6 1am chi 1a ding ky
cac kiéu thich hop véi kién trac .NET Remoting. Sau thoi diém do, iing dung client co6 thé tao
ra cac doi tuong nay, va irng dung server cé thé ti€p tuc thuc hién cac cong viéc khac. Tuy
nhién, khi host bi déng, tat ca cac doi tuong s€ bi huy, va khong thé tao doi tugng dugce nira.
Ung dung client sir dung file cdu hinh twong tu nhu trén dé dinh nghia dia chi URL va kiéu
cua doi tugng ¢ xa. Pia chi URL c6 dinh dang nhu sau:
[Protocol]://[Server]: [PortNumber]/[ObjectURI]
Dudi déy la file céu hinh phia client:
<configuration>

<system.runtime.remoting>

<application>

<!— Pinh nghia d6i tuong md Ung dung nay
mubn truy xuldt tu xa. -->
<client>
<wellknown type="RemoteObject.ProductsDB, RemoteObject"
url="tcp://localhost:9080/RemoteObject" />

</client>

<!-- Pinh nghia giao thtc dung cho truy xudt mang.
Giao thuc nay phdi khép véi giao thuc dugc
dinh nghia phia server, nhung dia chi cdng cé thé
khdc. Pia chi cbng 0 nghia 1a "1l4y bt ky
moét dia chi cdng ndo con trbéng". -->
<channels>
<channel ref="tcp" port="0" />

</channels>

</application>

</system.runtime.remoting>
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</configuration>

Ung dung client sir dung phuong thitc RemotingConfiguration.Configure dé dang ky cac dbi
twong ma né mudn goi. Sau khi dd ding ky xong, client c6 thé tao ddi twong nay gidng nhu
tao do1 twgng cuc bd mac du no6 that sy nam trong mién ing dung cia host. Poan ma dudi day
trinh bay cac budc nay:

using System;

using System.Runtime.Remoting;

using System.Data;

using RemoteObject;
public class Client {
private static void Main() {

// bP&ng ky cadc lop sé& duogc truy xudt tu xa.

RemotingConfiguration.Configure ("Client.exe.config");

// Tuong tac véi dbi tuong & xa théng qua proxy.

ProductsDB proxy = new ProductsDB();

// Hién thi tén mién tng dung cta host.
Console.WriteLine ("Object executing in: " +

proxy.GetHostLocation());

// L&y DataSet va hién thi ndéi dung cta né.

DataTable dt = proxy.GetProducts();

foreach (DataRow row in dt.Rows) {

Console.WriteLine (row[1]);

Console.ReadLine();

}

Pé tao mot dbi tuong O xa, client can mot tham chiéu dén assembly ma 16p nay duogc dinh
nghia trong d6. Pidu nay can thém mot budce trién khai nira, ban c6 thé tranh di bang cach sir
dung mot giao dién c6 dinh nghia cac chitc niang dugc hd tro.
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=™ DPé chuyén dir liéu dén ddi twong ¢ xa (hodc chuyén dir liéu tir ddi twong & xa vé),
cic kiéu dir liéu dung cho cac tham sb va gia tri tra vé phai 12 kha-tuin-tu-hoa
(serializable—tit ca cac kiéu co ban déu c6 tinh chit nay). Néu muén sir dung
cic 16p tuy bién dé chuyén dir li¢u, ban phai lam cho cdc 16p nay tré thanh kha-
tuin-ty-héa bang cich ap dung dic tinh Serializable (xem muc 16.1 dé biét
thém chi tiét).

8. Ddng ky tAt A cdc Bp RAA-truy-xpAt-tr-xa trong mOt assembly

? Ban mudn ding Ky tét ca cac 16p kha-truy-xuit-tir-xa dwoc dinh nghia trong mot
assembly ma khong phai chi dinh chiing trong file ciu hinh.

X Nap assembly (cé chira cac 16p khﬁ-truy-xuz"lt-tl‘r-xa) bﬁng co' ché phan chiéu
(reflection). Duyét qua tit ca cac kiéu trong d6 va sit dung phwong thirc
RemotingConfiguration.RegisterWellKnownServiceType dé ding ky mdi 16p kha-
truy-xuét-tir-xa.

NET cho phép ban ding ky cac 16p kha-truy-xuat-tir-xa mot cach dé& dang thong qua viée viét

file cau hinh hodc viét ma chuong trinh. Xét vi du trong muc 12.7. Bé ding ky bang ma

chuong trinh, trude hét ban phai g& bo nhiing khai bao 16p trong file cau hinh trén server nhu
sau:

<configuration>

<system.runtime.remoting>

<application>

<channels>
<channel ref="tcp" port="9080" />

</channels>

</application>

</system.runtime.remoting>
</configuration>
Bay gid, ban c6 thé st dung k¥ thqét phan chiéu két hgp voi phuong thuc
Registerliel1KnownServiceType d€ dang ky tat ca cac 16p kha-truy-xuat-tir-xa. Tuy nhién, ban
can thém mgf)t tham chiéu dén System.Runtime.Remoting.dll. Poan ma dudi diy tim cac 16p
kha-truy-xuat-tir-xa trong RemoteObject.dll va dang ky moi 16p:
using System;
using System.Runtime.Remoting;

using System.Runtime.Remoting.Channels;
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using System.Runtime.Remoting.Channels.Tcp;

using System.Reflection;

public class Server {

private static void Main() {

// St dung file cdu hinh d&& dinh nghia cédc tuy chon vé mang.

RemotingConfiguration.Configure ("Server.exe.config");

// L&y kénh Remoting da dugc ding ky.
TcpChannel channel =

(TcpChannel)ChannelServices.RegisteredChannels[0];

// Nap RemoteObject.dll.

Assembly assembly = Assembly.LoadFrom("RemoteObject.dll");

// Xt 1y tAt cad cac kiéu trong RemoteObject.dll.

foreach (Type type in assembly.GetTypes()) {

// Kiém tra kidu cé phai 1a kha-truy-xudt-tu-xa hay khoéng.

if (type.IsSubclassOf (typeof (MarshalByRefObject))) {

// Pang ky kiéu (tén kiéu 1a dia chi URI).
Console.WriteLine ("Registering " + type.Name);
RemotingConfiguration.RegisterWellKnownServiceType (

type, type.Name, WellKnownObjectMode.SingleCall);

// X4c dinh dia chi URL (kiéu dugc publish tai day).
string[] urls = channel.GetUrlsForUri (type.Name) ;

Console.WriteLine (urls[0]);

Console.WriteLine ("Press a key to shut down the server.");

Console.ReadLine() ;
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—

9. Qun b cdc i tigng 8 xa trong IIS
?

Ban muon tao mt ddi twong Kha-truy-xuit-tir-xa trong IIS (dé cé thé sir dung
SSL hay IIS authentication) thay cho mét host chuyén biét.

‘X Dit file cAu hinh va assembly vao mdt thu muc o, va thay d6i URI sao cho né
két thiic bang .rem hay .soap.

Thay vi tao mot host chuyén biét, ban co thé quan ly mot 16p khé—truy—xuét—ttr—xa trong /IS
(Internet Information Services). Diéu niy cho phép ban bao dam cac 16p kha-truy-xuat-tir-xa
s€ ludén c6 hiéu luc, va cho phép ban st dung céc tinh nang ctua /IS nhu SSL Encryption va
Integrated Windows authentication.
DPé quan 1y mot 16p kha-truy-xuét-tir-xa trong /IS, trude hét ban phai tao mot thu muc 0. Thu
muc ndy chtra hai tha: file cau hinh dung dé dang ky céac 16p kha-truy-xuat-tir-xa va thu muc
bin diing dé chira Class Library Assembly twong tmg (hodc cai dit assembly vao GAC).
File cAu hinh nay hoan toan tuong tu voi file cAu hinh ma ban st dung cho mét host tuy bién.
Tuy nhién, ban phai tuan theo cac quy tic:
+  Ban phai st dung kénh HTTP (mic du c6 thé sir dung Binary formatter d6i véi cac kich
thudc thong dié€p nho hon).
+  Ban khong thé chi cu thé dia chi cong. IS ling nghe tat ca cac cong ban da cdu hinh
trong IIS Manager (cong 80 va 443).
+  URI phai két thiic bang .rem hay .soap.
+  File cdu hinh phai c6 tén 12 Web.config, néu khong n6 sé bi bo qua.
File Web.config dudi day s€ dang ky 16p da dugc trinh bay trong muc 12.7:
<configuration>
<system.runtime.remoting>
<application>
<service>
<wellknown mode="SingleCall"
type="RemoteObject.ProductsDB, RemoteObject"
objectUri="RemoteObject.rem" />

</service>

<channels>

<channel ref="http">

<!-- G& bd cht thich dudi day dé su dung Binary formatter
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thay cho SOAP formatter (mdc dinh). -->
<!--
<serverProviders>
<formatter ref="binary"/>
</serverProviders>

-—>

</channel>

</channels>

</application>
</system.runtime.remoting>

</configuration>

Client c6 thé str dung d6i twong dugc quan 1y trong /IS gidng nhu dbi twong dugc quan ly
trong mot host tily bién. Tuy nhién, tén thu muc 4o s& 1a mot phan cia URL Vi duy, néu file
Web.config vira trinh bay & trén dugc dat trong thu muc ao http://localhost/RemoteObjects thi
URL dﬁy du sé 1a http://localhost/RemoteObjects/RemoteObject.rem.

= Khi quan ly mjt doi twgng véi I1S, tai khoan dugc sir dung dé thyec thi doi twgng
1a tai khoin ASP.NET (dwgc dinh nghia trong file machine.config). Néu tai
khoan nay khéong c6 quyén truy xuit co sé dir liéu (1a trang thai mic dinh), ban
s& gip 16i khi chay vi du nay. Dé giii quyét vin dé nay, ban hiy xem muc 7.17.

10. Phit sink s\ Rin trén kgnh truy xult 0F xa

? Ban cén tao mdt client c6 thé nhan mot sw kién do ddi twong & xa phat sinh.

X Phai chiic rfmg ban dang sir dung cac kénh hai chiéu (bidirectional channel). Tao
mot dbi twong kha-truy-xuét-tir-xa bén client (c6 thé nhan su kién tir server).

Mic du ¢t phép thu 1y sy kién khong hé thay dbi khi ban sir dung .NET Remoting, nhung ban

cin tao mot client c6 thé thy 1y su kién tir mot ddi tugng & xa. Duéi dy 1a cac yéu cau chinh:

+  Lép kha-truy-xudt-tir-xa phai sir dung ché d6 dugc-client-kich-hoat (client-activated)
hay ché d6 kich hoat don-nhét (smgleton activation)] khong pha1 ché @6 klch hoat goi-
mot-lan (single-call activation). Pidu nay bao dam dbi twgng van “con sdng” gitta cac
lan goi phuong thurc, cho phép noé phat sinh su kién dén client.

¢+ Client phai st dung kénh hai chiéu dé no co thé nhan cac két ndi do server khoi tao.

+  Dbi tugng Eventirgs phai 12 kha-tuan-tu-héa dé né co6 thé duoc chuyén qua cac bién
mién tng dung.

¢+ Client phai str dyng mot déi tuong khé—truy—xuét—tfr—xa dé nhan sy kién (duoc goi la
listener). Theo do, listener sé dung mdt su kién cuc bd ma client c¢6 thé xir Iy duoc. béi
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tuong & xa khong thé truc tiép phat sinh sy kién dén mot 16p binh thudng vi 16p binh
thuong khong thé duoc truy xuét tir cic mién tng dung khac.

+  Ban phai thay d6i céc file cau hinh cua client va server dé cho phép “full serialization”
(diéu nay khong can thiét v6i .NET 1.0).

Duéi day 1a 16p khé—truy—xuét—tfr—xa ma ban c6 thé su dung dé phat sinh mét su kién dén
client. Lop nay cung cip phuong thirc startTask dé khoi chay mot bo dinh thoi, phat sinh sau
mot thoi gian ngin (khoang 10 gidy). Khi bo dinh thoi phat sinh, ddi tuong kha-truy-xuat-tir-
xa dung lén sy kién TaskComplete.

using System;

using System.Timers;

public delegate void TaskCompleted(object sender,

TaskCompleteEventArgs e);
public class RemoteObject : MarshalByRefObject {

public event TaskCompleted TaskComplete;

private Timer tmr = new Timer();
public void StartTask() {
tmr.Interval = 10000;

tmr.Elapsed += new ElapsedEventHandler (tmrCallback) ;

tmr.Start () ;

private void tmrCallback (object sender, ElapsedEventArgs e) {
tmr.Enabled = false;
if (TaskComplete != null) {

TaskComplete (this,

new TaskCompleteEventArgs ("Task completed on server"));

public override object InitializeLifetimeService() {
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return null;

[Serializable ()]

public class TaskCompleteEventArgs : EventArgs {
public string Result;

public TaskCompleteEventArgs (string result) {

this.Result = result;

}

Budc ké tiép 1a dinh nghia mot 16p kha-truy-xuat-tir-xa chay trén client va c6 thé nhan sy kién
nay. Theo d6, 16p nay c6 thé tiép xtc vai client. LOp EventListener dudi ddy trinh bay mét vi
du nhu thé—n6 chi don gian dung 1én sy kién thir hai, ma client c6 thé truc tiép xir 1y. Ciing
nhu tat ca cac d6i tugng kha-truy-xudt-tir-xa, nd s& chi dwoc truy xuét trong 5 phit, trir khi
ban thay d6i chinh sach “lease” (s€ dugc mo ta trong muc 12.11). C6 mot cach la chép de
phuong thirc ITnitializelLifetimeService dé cho phép dbi tuong duoc séng vinh vién:

public class EventListener : MarshalByRefObject {
public event RemoteObject.TaskCompleted TaskComplete;

// Thu 1y su kién & xa.
public void OnTaskComplete (object sender,
RemoteObject.TaskCompleteEventArgs e) {

TaskComplete (sender, e);

public override object InitializeLifetimeService() {

return null;

}

Listener phai duoc dinh nghia trong mot assembly riéng dé no6 c6 thé dugc tham chiéu boi tng
dung client va 16p kha-truy-xudt-tir-xa (ca hai déu can twong tac véi nd).

Bay gid tng dung client c6 thé khai chay tac vu bat dong bo thong qua 16p Remoteobject va
thu 1y su ki€n thong qua 16p EventListener. Poan ma dudi day trinh bay mot client chi don
gian hién thi thong bao khi nhén duoc sy kién:
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using System;

using System.Windows.Forms;

using System.Runtime.Remoting;

public class ClientForm : System.Windows.Forms.Form {
private System.Windows.Forms.Button cmdStart;

// (B6 qua phdn mi& designer.)

RemoteObject.RemoteObject remoteObj;

EventListener.EventListener listener;
private void ClientForm Load(object sender, System.EventArgs e) {
RemotingConfiguration.Configure ("Client.exe.config");
remoteObj = new RemoteObject.RemoteObject () ;
listener = new EventListener.EventListener():;
private void cmdStart Click(object sender, System.EventArgs e) {
// Két nbéi phuong thtc thu 1y su kién & xa.
remoteObj.TaskComplete += new
RemoteObject.TaskCompleted (listener.OnTaskComplete) ;
// K&t nbi phuong thic thu 1y su kién cuc bd.
listener.TaskComplete +=
new RemoteObject.TaskCompleted (TaskComplete);
remoteObj.StartTask() ;

MessageBox.Show ("Task has been started.");

// Pinh nghia phuong thic thuy 1y sy kién cuc bd.
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private void TaskComplete (object sender,

RemoteObject.TaskCompleteEventArgs e) {
MessageBox.Show ("Event received: " + e.Result);

}
DPé c6 thé lam viéc, ban phai chic rﬁng client dang st dung cac kénh hai chiéu. Do d6, thé
<channel> trong file cau hinh phai trong giong nhu sau:
<channel ref="tcp" port="0" />
Va khéng dugc gidng nhu cac vi du dudi day:
<channel ref="tcp server" port="0" />
<channel ref="tcp client" port="0" />
Ngoai ra, ban phai kich hoat viéc hd trg “full serialization”. Néu khong, server s€ khong dugc
phép nhan uy nhi€ém cho phuong thiic Listener.TaskCompleted, va s€ khong thé két noi dén
phuong thire thy 1y sy kién ¢ xa. Pé kich hoat viéc hd trg “full serialization” bén server, ban
can thay doi file cau hinh cta host nhu sau:
<configuration>

<system.runtime.remoting>

<application>

<client url="tcp://localhost:9080/Server">
<activated type="RemoteObject.RemoteObject, RemoteObject"/>

</client>

<channels>
<channel ref="tcp" port="0">
<serverProviders>
<formatter ref="binary" typeFilterLevel="Full" />
</serverProviders>
</channel>

</channels>

</application>
</system.runtime.remoting>
</configuration>
Pé kich hoat viéc hd tro “full serialization” bén client, ban can thay ddi file cAu hinh cua
client nhu sau:

<configuration>
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<system.runtime.remoting>

<application name="SimpleServer" >

<service>

<activated type="RemoteObject.RemoteObject, RemoteObject"/>

</service>

<channels>
<channel ref="tcp" port="9080">
<serverProviders>
<formatter ref="binary" typeFilterLevel="Full" />
</serverProviders>
</channel>

</channels>

</application>
</system.runtime.remoting>

</configuration>

11. KB m sodt thdi gian Ong dlla mdt dOi tWdng & xa

? Ban mudn cAu hinh théi gian séng ciia mot ddi twong don-nhét hay dwoc-client-
g g g y
kich-hoat khi né khéng con dwgc sir dung.
’X Chi dinh cac thiét 1dp mic dinh vé thoi gian séng trong file ciu hinh ciia host;

chép dé phwong thirc InitializeLifetimeService trong lop & xa; hodc hién thuwe
mot co che kiem soat thoi gian song bén client.

Néu mot d6i tuong str dung ché do kich hoat 201 mot lan (single-call activation), nd s€ tu
dong bi huy vao cudi mdi 101 goi phuong thirc. Diéu nay khac véi cac ddi twong duoc-client-
kich-hoat (client-activated) va don-nhét (singleton), cac dbi tuong ndy cé thoi gian song lau
hon vi tuan theo “lifetime lease” (tam dich 1a “hgp ddng cho thué thoi gian séng”). Vi cac
thiét lap mac dinh, mot déi tuong O xa s€ ty dong bi huy néu nod khong hoat ddng trong hai
phut, mién 14 n6 d ton tai it nhat nam phut.

Host, dbi tuong & xa, va client déu c6 thé thay ddi cac thiét lap vé thoi gian séng.

+  Host c6 thé chi dinh cac thiét 14p mic dinh vé thoi gian sdng trong file céu hinh. Cac
thiét 1ap nay s€ ap dung cho tat ca cac doi tugng & xa ma nd quan ly.

+  L&p & xa co thé chép dé phuong thirc GetLifetimeservice dé diéu chinh céac thiét lap
lease ban déu bang ddi tugng TLease.
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+  Client c6 thé g0i phuong thiic MarshalByRefObject.GetLifetimeService v&i mot ddi
tuong & xa cu thé dé thu ldy mot thé hién 1Lease. Ké tiép, client c6 thé goi phuong thirc
TLease.Renew dé chi dinh luong thoi gian t6i thiéu ma d6i twong s& sdng.

Vi du duédi day sir dung céach tiép can thir nhat (ding thé <lifetime> trong file ciu hinh ctia
host). Céc thiét 14p lease 4p dung cho tit ca cac ddi twong & xa do host tao ra. Sir dung M dé
chi phuat hay s dé chi gidy. Ddi tuong ¢ xa c6 thoi gian sdng ban dau 1a 10 phat. Khi client
truy xuét ddi twong, thoi gian séng cua nd ty ddng duge 1am mai it nhét ba phut.
<configuration>

<system.runtime.remoting>

<application>

<service>
<wellknown
mode = "Singleton"
type="RemoteObjects.RemoteObject, RemoteObjects"
objectUri="RemoteObject" />

</service>

<channels>
<channel ref="tcp" port="9080" />

</channels>

<lifetime leaseTime = "10M"

renewOnCallTime = "3M" />

</application>
</system.runtime.remoting>
</configuration>
Mot cach tiép can khac 1a chép dé phuong thirc ITnitializeLifetimeService dé mot dbi tugng
& xa ty kiém so4t thoi gian séng ciia nd. Ban c6 thé thém doan ma duéi day vao 16p & xa dé
n6 c6 thoi gian séng mic dinh 13 10 phit va thoi gian 1am méi 1a 5 phat:
public override object InitializeLifetimeService() {

ILease lease = MyBase.InitializeLifetimeService();

// Lease chi cé thé duoc clu hinh néu né dang & trang thai ban dau.
if (lease.CurrentState == LeaseState.Initial) {
lease.InitialleaseTime = TimeSpan.FromMinutes (10);

lease.RenewOnCallTime = TimeSpan.FromMinutes (5);
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return lease;
}
Néu mubn d6i tugng co thoi gian sdng vo han, ban chi can tra vé mot tham chiéu null thay vi
1a d6i tuong Trease. Truong hop théng thuong nhit 1a ban mudn tao mot déi twong don-nhat
chay doc 1ap (va lau dai) ngay ca khi client khong str dung no.

12. K m sodt phién 6an dla cdc d0i 0WGng & xa

? Ban mudn tao mot host c¢6 thé quan 1y nhiéu phién ban ciia mot doi twong.
& Cai dit tit ca cac phién ban ciia ddi twong vao GAC, va ding ky mbi phién bin

tai mot endpoint URI khac biét.

.NET Remoting khong c6 sy hd trg ndi tai ndo cho viéc danh phién ban. Khi mot client tao
mot dbi tuong & xa, host tu dong str dung phién ban trong thu muc cuc bd hoac, trong trudong
hop 1a mot assembly dung chung, phién ban méi nhat trong GAC. Dé hd trg nhiéu phién ban,
ban c¢6 ba Iya chon:

+  Tao cac tmg dung host riéng biét. Mdi host s& c6 mot phién ban khac nhau cua
assembly “ddi tugng & xa” va s& dang ky phién ban ctua nd véi mot URI khac nhau.
Cach nay budc ban phai chay nhiéu tmg dung host cting mét liic va thiét thuc nhat khi
ban dang su dung /IS (dugc mo ta trong muc 12.9).

+  Tao mot assembly “ddi tuong ¢ xa” hoan toan méi (thay vi thay ddi phién ban). Theo
d6, ban co6 thé dang ky cac 16p trong hai assembly tai cac URI khac nhau, sir dung cing
host.

+  Cai dat tAt ca céc phién ban ctia assembly “d6i tuong & xa” vao GAC. Theo do6, ban cé
thé tao mot host anh xa cac URI khéac nhau dén céc phién ban cy thé cua assembly “dbi
tuong ¢ xa”.

Tuy chon cudi cung la linh hoat nhat trong trudong hop ban can hd tro nhiéu phién ban. Vi du,
file cAu hinh dudi ddy dang ky hai phién ban ctua RemoteObjects tai hai endpoint khac nhau.
Ban cén ghi 13 s phién ban va token khoa cong khai khi sir dung céc assembly trong GAC.
Ban c6 thé tim thdy thong tin nay bang cach xem assembly trong Windows Explorer GAC
plug-in (vao thu muc C:\Windows\Assembly).

<configuration>
<system.runtime.remoting>
<application>
<service>
<!-- Théng tin type dugc chia thanh ba hang cho hop véi
bién trang. Trong file clu hinh, théng tin nay phai

dugc dat trén mdét hang. -->
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<wellknown mode="SingleCall"
type="RemoteObjects.RemoteObject, RemoteObjects,
Version 1.0.0.1, Culture=neutral,
PublicKeyToken=8b5ed84£d25209el"

objectUri="RemoteObj" />

<wellknown mode="SingleCall"
type="RemoteObjects.RemoteObject, RemoteObjects,
Version 2.0.0.1, Culture=neutral,
PublicKeyToken=8b5ed84£d25209el"
objectUri="RemoteObj 2.0" />
</service>
<channels>
<channel ref="tcp server" port="9080" />
</channels>
</application>
</system.runtime.remoting>
</configuration>

File cdu hinh cua client khong phai thay ddi gi hét (trir viéc cap nhat URI, néu can). Client
“chon” phién ban ma n6é mudn st dung bang URI twong tng.

& C:"WINDOWS)\ assembly = IEIIﬂ
File Edt Wiew Favorites Tools Help | 4’
-6 - @ Lj o
@ Back </ lji‘ | e Search I Folders | B |« x
Address I@ CWINDOWS  assembly j =
Global Assembly Mame ¢ | Type | ‘ersion | Culture | Public Key Token IAI
[} Syskem,Drawing, Design Mative Images  1.0,5000.0 bo3fsf7F11dS0a3a
[ Syskem,Drawing, Design Mative Images  1,0,5000.0 bO3fSF7F11dS0a3a
[ | Syskem.Drawing. Desian 1.0.5000.0 bO3fsF7F1 1dS0asa
[ System.EnkerpriseServices 1.0,5000.0 bO3FSF7F11d50a3a
@ System.Management 1.0,5000.0 bO3FSF7F11d50a3a
[Z1 5ystem. Messaging 1.0,5000.0 bO3FSF7F11d50a3a
[} Syskem, Runtime, Remating 1.0.5000.0 b77a5c5619342089
[} System,Runtime, Serialization,Formatters, Soap 1.0.5000.0 bo3fsf7F11dS0a3a
[ Syskem, Security 1.0.5000.0 bO3fSF7F11dS0a3a J
[ | Syskem.ServiceProcess 1.0.5000.0 bO3fsF7F1 1dS0asa
D System,web 1.0.5000.0 bO3fSF7F11d50a3a
@ Syskem, Web,Mobile 1.0,5000.0 bO3FSF7F11d50a3a
[Z1 System. Web, RegularExpressions 1.0,5000.0 bO3FSF7F11d50a3a d
|1 objectis) selected | d Iy Computer 4

Hinh 12.4 Thu muc C:\Windows\Assembly
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13. Tao phlOng thitc mdt chu
131 dich ™d Web XML hay Remoting

? Ban muén mdt phwong thirc web hay mdt thanh phin & xa thuc hi¢n mgt tic vu
kéo dai, va ban khéng mudn bit client phai dei trong ltic ma Iénh dang thuc thi.
'X Tao mdt phuwong thicc web mot chiéu biang cich ap dung diic tinh

SoapDocumentMethod hay SoapRpcMethod va thiét 1ap thudc tinh oneway ciia dic tinh
nay la true. Tao mdt phuwong thirc Remoting mdt chiéu bang cach ap dung dic
tinh oneWay thu¢c khong gian tén System.Runtime.Remoting.Messaging.
Vi cac phuong thirc mét chiéu, client giri mot thong diép yéu ciu, va server dap tng tic thi
dé cho biét ring phuong thie di bit dau qua trinh xir Iy. Cach 1am viée nay c6 cac hé qua sau:
+  Client khong can dgi trong lic ma 1énh dang thuc thi.
+  Phuong thitc khong thé tra vé thong tin nao cho client (thong qua mot gia tri tra vé hay
mot thong s Byref).
+  Néu phuong thirc ném mot ngoai 1€ chua-dugc-thy-1y, né sé khong dugc truyén vé cho
client.
R6 rang la cac phuong thirc mot chidu khong phu hop khi client can nhén thong tin tir server.
Tuy nhién, ching lai Iy tuéng khi cin khéi chay mot kiéu tic vu nao do6 phia server (ching
han, bit diu mot cong viée xtt Iy bo).
Pé tao mot phuong thirc web mot chiéu, ban can ap dung dac tinh soapbDocumentMethod (thudc
khong gian tén System.Web.Services.Protocols) cho phuong thirc thich hgp va ﬂﬁétl@p
thudc tinh oneway 1 true. Vi du dudi day 1a mot dich vu Web XML c6 hai phuong thirc, mdi
phuong thirc déu gay tri hodn 10 gidy. Mot trong hai phuong thic nay sir dung dic tinh
SoapDocumentMethod (dé client khong phai doi 10 giay).
using System;
using System.Web.Services;

using System.Web.Services.Protocols;

public class OneWayTestWebService {

[WebMethod () ]
public void DoLongTaskWithWait () {
// (B&t dau mét téc vu kéo dai va khién client phai doi.)

Delay (10);

[WebMethod, SoapDocumentMethod (OneWay=true) ]

public void DoLongTaskWithoutWait () {



}
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// (B4t ddu mot tac vu kéo dai nhung khéng khién client phai doi.)

Delay (10);

private void Delay(int seconds) {
DateTime currentTime = DateTime.Now;

while (DateTime.Now.Subtract (currentTime) .TotalSeconds < seconds)

{}

Vi du trén gia dinh dich vu Web XML va client dang sit dung SOAP document (mac dinh).
Néu dang st dung Remote Procedure Call (RPC), ban hiy sir dung dic tinh twong tng la
SoapRpcMethod dé danh dau phuong thirc mot chiéu.

bé tao mQt phuong thirc méot chiéu trong mot thanh phén trén Remoting, ban can ap dung dac
tinh oneway (thudc khong gian t€n System.Runtime.Remoting.Messaging) cho phuong thirc
thich hop. Poan ma dudi day trinh bay mot vi du gidng nhu trén nhung véi mot thanh phan &

Xxa:

using System;

using System.Runtime.Remoting.Messaging;

public class OneWayTestRemoting : MarshalByRefObject ({

—

public void DoLongTaskWithWait () {
// (B4t ddu mot tac vu kéo dai va khién client phai doi.)

Delay (10);

[OneWay () ]
public void DoLongTaskWithoutWait () {
// (B&t ddu mot tac vu kéo dai nhung khéng khién client phai doi.)

Delay (10);

private void Delay(int seconds) {
DateTime currentTime = DateTime.Now;

while (DateTime.Now.Subtract (currentTime) .TotalSeconds < seconds) {}

Phuwong thirc mdt chiéu khong phai 13 cich duy nhit dé loai b6 viéc tri hoin
client. Ban ciing c6 thé diéu chinh client goi phwong thirc web mot cach bit dong
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bd. Trong truong hop nay, client sé doi dich vu Web XML hoan tit, nhung né sé
doi trén mdt tiéu trinh khac, va do do6 client c6 thé tiép tuc véi cac cong viée
Kkhic. Viéc goi phuwong thirc bat dong bd di dwgce mé ta trong muc 12.6.
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uc ti€u chinh cua Microsoft .NET Framework 1a lam cho viéc 1ap trinh tré nén an
toan hon—dic biét luu tim dén viée st dung mobile code’ va cac hé théng phan
tan. Hau hét cac hé diéu hanh hién dai (bao gdm Microsoft Windows) déu hd trg
bao mat dwa-trén-ngudi-ding (User-Based Security), cho phép ban kiém soat cac hanh dong
va céc tai nguyén ma mot nguoi dung truy xuat dén. Tuy nhién, do sy phat trién ciia mang
may tinh, dic biét 1a Internet, su bao mét néu chi dwa vao dinh danh cua nguoi dung trén hé
théng la chua du. Khi quan tdm dén bao mat, ma 1énh khoéng nén ty dong nhan murc tin cay
nhu mc tin cdy ma ban di 4n dinh cho ngudi dang chay ma 1énh nay.
NET Framework két hgp hai mé hinh bao mat b6 sung 1an nhau (thyc hién nhiéu van dé lién
quan dén bao mat ngudi ding va ma 1énh):
+  CAS (Code Access Security—Bao mat truy xuit ma 1énh)
*  RBS (Role-Based Security—Béao mat dua-trén-vai-tro)
CAS va RBS khong thay thé hay sao lai cac phuong tién bao mat do hé diéu hanh nim dudi
cung cip. Chung 1a cac co ché doc 1ap nén, cip thém cac kha ning bao mat dé nang cao tinh
béo mat tong thé trong céac giai phap duoc-quan-1y.
CAS st dung céc thong tin vé& ngudn gbe ciia mot assembly di duge thu thap luc thuc thi—day
1a ching cr (evidence)—dé xac dinh xem mia 1énh c6 thé truy xuit cic hanh dong va tai
nguyén nao—day 1a quyén (permission). Chinh sach bao mat cia .NET Framework—mat tap
hop phan cép cac quy tic cdu hinh—dinh nghia phép anh xa gitra ching ct va quyén. Thu
vién 16p .NET Framework st dung cac yéu cAu quyén (permission demand hay permission
request) dé bao vé cac chirc nang quan trong nhét cua né khong bi truy xuét trai phép. Mot
yéu cau budc bod thuc thi bao dam rang: néu mubn goi mot phuong thirc dugc-bao-vé thi ma
1énh phai c6 mot quyén cu thé nao d6. CAS bao dam rang: kha nang thuc thi cua ma 1€nh tuy
thudc vao muirc dg tin cay ctia ban dbi voi nguoi tao ra ma va ngudn gde ciia né, chir khong
phai muc d6 tin cdy dbi voi nguodi ding dang chay ma. Cac muc lién quan dén CAS trong
chuong nay thao luan cac van dé sau:

Cho phép mi lénh c6-do-tin-cay-mot-phan (partially trusted code) truy xudt cac
assembly tén manh cua ban (muc 13.1).

Vo hi¢u hoan toan CAS (muc 13.2) hodc chi vo hiéu viéc kiém tra quyén thuc thi (muc
13.3).

Yéu ciu céc quyén truy xuit ma 1énh cu thé va xac dinh xem bo thuc thi d3 cép cac
quyén nao cho ma 1énh cua ban (muc 13.4, 13.5, 13.6, va 13.7).

Kiém soat sy thira ké va chép dé thanh vién bang CAS (muc 13.8).

Xem xét va xur ly chiing ctr cuia assembly (muc 13.9 va 13.10).

Xir Iy bao mat bo thyc thi bang mién tng dung (muc 13.11 va 13.12).

RBS cho phép ban thyc hién cac quyét dinh lac thuc thi (runtime decision) dua trén dinh danh
(identity) va céc vai tro (role) cua ngudi dung ma ung dung dang chay trén danh nghia nguoi
dung nay. Trén hé diéu hanh Windows, day chinh la viéc thuc hién cac quyét dinh dua trén tén
ngudi dung Windows va cac nhém Windows ma ngudi dung d6 thudc vé. Tuy nhién, RBS

5> Mobile code 1a phén mém dugc truyén qua mot hé¢ théng mang va sau d6 dugc thyc thi trén hé théng
cuc bo.
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cung cap mot co ché bao mat chung khong 18 thudc vao hé diéu hanh nim duéi, cho phép ban
tich hop vao bat ky hé thong tai khoan ngudi dung nao. Cac muc trong chuong nay thao luan
céc van dé sau day cua .NET RBS:

Tich hgp RBS voi cac tai khoan nguoi dung Windows va xac dinh xem mot nguoi dung
c0 1a thanh vién cia mot nhom Windows nao d6 hay khong (muc 13.13).

Kiém soat viéc truy xuat dén cac chirc nang cua Uing dung dya trén ngudi dung hién
hanh va cac vai tro ma nguoi dung nay 1la mét thanh vién (muc 13.14).

Gia nhan moét nguoi dung Windows dé thuc hién cac tac vu hé diéu hanh trén danh
nghia nguoi dung d6 (muc 13.15).
Cac muc lién quan dén RBS va CAS trong chuong nay trinh bay mot sé cong viéc thong
thuong ma ban s& can thyc hién trong cic tng dung, nhung ching chi mé ta mot phan nho
trong cac kha nang bao mat cua .NET Framework. Dé hiéu rd hon, ban hay tham khao mot
quyén sach khac chuyén vé bao mat trong .NET Framework.

1. Cho phép md Bnh c6-dD-tin-Ay-mdt-phén
sU dUng assembly tén mank dla 6an

? Ban cén viét mdt assembly chia sé sao cho n6 1a kha truy xuit ddi véi ma 1énh
c6-dg-tin- cay-mot-phan (theo mac dinh, b thuc thi khong cho phep ma lénh cé6-
dd-tin-cAy-mot-phin truy xuit cac kiéu va cdc thanh vién nim trong mot
assembly tén manh).

x Ap dung dic tinh System.Security.AllowPartiallyTrustedCallersAttribute cho

assembly chia sé ctia ban.

Pé giam thiéu cac nguy co bao mat do ma 1énh nguy hiém bay ra, bd thuc thi khong cho phép
cac assembly c6-do-tin-cAy-mot-phan truy xudt dén cac assembly tén manh. Han ché nay lam
giam nguy co ma 1énh nguy hiém tin cong vao hé thong ciia ban, nhung ddi vi mét cach tiép
can ap ché nhu thé can phai c6 10i giai thich.

Theo quy tic, cac assembly tén manh duoc cai dat trong Global Assembly Cache (GAC) va
chira cac chitc niang quan trong duoc dung chung giita nhiéu ung dung. Piéu nay hoan toan
ding véi cac assembly cau thanh thu vién 16p .NET Framework. Céc assembly tén manh khéc
tir cac san phidm dugc-phan-bd-rong-rii ciing s& nam trong GAC va 1a kha truy xuét déi véi
cac ung dung duoc-quan-1y. Kha ning hién dién trong GAC cao, tinh kha truy xuat d& dang,
va tAm quan trong d6i véi nhiéu tng dung khac nhau khién cho cac assembly tén manh 1a muyc
tiéu c6 kha nang nhat d6i véi bt cr hanh dong pha hoai nao ciia mi 1énh nguy hiém dugc-
quan-ly.

Thoéng thudng, ma 1énh c6 kha niang nguy hiém la ma dugc nap tir cac noi xa—nhu Internet—
¢ do6 ban co6 it (hay khong co) su kiém soat ndo. Vi chinh sach bao mat mic dinh, tt ca ma
1énh chay tir may cuc bo déu c6 do tin ciy toan phan (full trust), trong khi ma Iénh dugc nap
tir cac noi xa chi c6 do tin cdy mot phan (partial trust). Ngan ma 1énh c6-do-tin-cay-mot-phan
truy xuét dén cac assembly tén manh; nghia 13 ma 1énh c6-dd-tin-cdy-mot-phan khong ¢ co
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hoi sir dung cac tinh ning ctia assembly cho cac muc dich nguy hiém, va khong thé khao sat
assembly dé tim cac 16 hong c6 thé khai thac dugc. Di nhién, Iy thuyét nay gia dinh ring ban
quan ly chinh sach bao mat mét cach phu hop. Néu ban gan tAt ca ma 1énh c6 do tin cay toan
phan, khong chi bt ky assembly nao ciing c6 thé truy xudt assembly tén manh cua ban, ma
ma 1énh nay con co6 thé truy xuét tat ca cac chic nang cua .NET Framework. Diéu nay s& 1a
mot tai hoa bao mat!

=™ Néu ban thiét ké, hién thuc, va thir nghiém assembly chia sé ciia ban mdt cach
phu hop bing CAS dé gi6i han viéc truy xuét dén cac thanh vién quan trong, ban
khong cin ap dit mot han ché bao trim dé ngin ma Iénh c6-dd-tin-cay-mot-
phén sir dung assembly ciia ban. Tuy nhién, d6i v6i mét assembly bit ky, khong
thé chig minh ring khéong c6 16 héng bao mit nao dé ma nguy hiém cé thé loi
dung. Do d6, ban nén xem xét cin thian nhu ciu cho phép mi 1énh c6-dg-tin-cay-
modt-phin truy xuit assembly tén manh trwéec khi ap dung dic tinh
AllowPartiallyTrustedCallersAttribute.

B6 thuc thi ngan ma 1énh c6-do-tin-cay-mot-phan truy xuat cac assembly tén manh bang cach
dit LinkDemand vao tap quyén FullTrust trén moi thanh vién cong-khai (public) va dugc-bao-
vé (protected) cua mdi kiéu kha-truy-xudt-cong-khai dugc dinh nghia trong assembly. Diéu
nay c6 nghia 1a chi nhitng assembly dugc cip cac quyén twong duong voi tdp quyén
FullTrust thi m&i c6 thé truy xuét cac kiéu va thanh vién trong assembly tén manh. Viéc ap
dung AllowPartiallyTrustedCallersAttribute vao assembly tén manh bdo voéi bo thuc thi
khong budc LinkDemand ¢6 hi¢u luc trén cac thanh vién va cac kiéu bén trong.

= Bo thuc thi chiu trach nhi¢ém budc cic hoat dong bio mit ngAm LinkDemand cé
hiéu lwc dé bao vé cac assembly tén manh; C# assembler khong sinh ra cac 1énh
khai bdo LinkDemand liic bién dich.

Poan ma dudi day trinh bay moét Gng dung c6 su dung dac tinh
AllowPartiallyTrustedCallersAttribute. Chll y rang, ban phai sir dung tién td assembly: dé
b4o v&i trinh bién dich rang dich ciia dic tinh nay 1a assembly (con dugc goi la dic tinh toan
cuc—global attribute). Ngoai ra, khong can thém phan Attribute vao tén cua dic tinh—mic
du ban ¢6 thé thém vao néu mudn. Vi ban nhim dén assembly nén dac tinh nay phai dugc dat
sau cac 1énh using mirc trén, nhung trude cac khai bao khong gian tén va kiéu.

using System.Security;
[assembly:AllowPartiallyTrustedCallers]

public class AllowPartiallyTrustedCallersExample {
S

% Thue té, tit ca cac dic tinh toan cuc déu nim trong mét file doc 1ap véi phin ma
1énh con lai cia tng dung. Microsoft Visual Studio .NET st dung cach tiép can
nay: tao mt file c6 tén 13 AssemblyInfo.cs dé chira tit ca cac dic tinh toan cuc.
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Néu sau khi 4p dung AllowPartiallyTrustedCallersAttribute cho assembly, ban mudbn ma
1énh cé—dé—tin—céy—mét-phén chi goi dugc mot sb thanh vién nao do, ban can bd sung
LinkDemand cho tdp quyén FullTrust trén cac thanh vién cin thiét, nhu duoc trinh bay trong
doan ma dudi day:
[System.Security.Permissions.PermissionSetAttribute
(System.Security.Permissions.SecurityAction.LinkDemand,
Name="FullTrust")]
public void SomeMethod() {
S

—

. V6 hi€u bAo mat truy xudt md Bnk

Ban cin vé hi¢u CAS.

- N

Thiét 1ap thudc tinh SecurityEnabled ciia I6p System.Security.SecurityManager la
false va hru lai bing phuwong thirc SecurityManager.SavePolicy. Ban ciing c6 thé
st dung cong cu Code Access Security Policy (Caspol.exe) va thuce thi 1énh caspol
-s off.

CAS la phén then chot trong mo hinh bao mét cia b thuc thi .NET, va ciing la phé‘m dac trung
ctia nén tang .NET ma nhiéu nén tang khac khong c6. Mic du CAS dugc xay dung véi tiéu chi
dam bao hi€u nang thuc thi cao nhét va da duoc st dung mét cach can trong trong thu vién
16p .NET, nhung van c6 mét chi phi cho mdi yéu cu bao mat (security demand) va stack walk
(két qué) ma bd thuc thi phai thuc hién.

Doi luc, bao mat mirc-ma-1énh c6 thé khong 1a diéu ban ban tdm, hodc nhu cau hiéu nang cé
thé vugt qua nhu cau CAS. Trong cac truong hop ndy, ban co thé vo hiéu hoan toan CAS va
loai bo chi phi cho viéc kiém tra bao mat mic-ma-1énh. V6 hiéu CAS co tac dung trao cho ma
1énh kha ning thuc hién bat ky hanh dong nao ma .NET Framework hd trg (twong duong vai
tap quyén FullTrust), bao gdbm kha ning nap ma lénh khac, goi cac thu vién nguyén sinh, va
str dung con tro dé truc tiép truy xuat bo nhd.

=™ Ban chi nén vé hiéu CAS vi cac 1y do hiéu niing sau khi da tiéu hét tit ca cac
chirng muc c6 thé khac dé dat dwge cic dic diém hiéu ning ma Gng dung ciia
ban doi héi. Viéc 1ap profile cho mi I¢nh thwong sé nhan biét nhitng ving ma
ban cé thé cai thién ding ké hi¢u ning nhung khong phai vé hi¢u CAS. Ngoai ra,
ban cin bao dam cac tai nguyén hé théng da dwoc bao vé bang cic co ché bao
mat cia hé diéu hanh (nhw Windows ACLs) truée khi vo hiéu CAS.

Caspol.exe 1a mot tién ich dugc cip cung v6éi NET Framework, cho phép ban cau hinh chinh
sach bao mat truy xuét ma Iénh tir dong 1énh. Khi ban nhdp 1énh caspol -s off hodc caspol
-s on, tién ich nay s€ xac lap thudc tinh SecurityEnabled cuia l6p SecurityManager. LOp
SecurityManager cung cip tap cac phuong thirc tinh dé truy xuét dir liéu va chic ning bao
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mét quan trong. Poan ma dudi day trinh bay cach st dung thudc tinh securityEnabled dé vo
hiéu va kich hoat CAS:
// V& hiéu CAS.

System.Security.SecurityManager.SecurityEnabled = false;

// Luu cdu hinh.

System.Security.SecurityManager.SavePolicy();

// Kich hoat CAS.

System.Security.SecurityManager.SecurityEnabled = true;

// Luu clu hinh.

System.Security.SecurityManager.SavePolicy();

Pé vo6 hiu CAS, mi lénh cua ban phai c6 phdn t&r ControlPolicy cua
System.Security.Permissions.SecurityPermission.f)é kich hoat CAS, ban khong can phai
¢4 quyén cu thé nao.

Thay d6i SecurityEnabled s& khong anh huéng dén hoat dong ciia CAS trong cic tién trinh
hién co, va ciing khong anh huong dén céc tién trinh méi cho dén khi ban goi phuong thirc
savePolicy dé luu trang thai clia SecurityEnabled vao Windows Registry. Pang tiéc, .NET
Framework khong bao dam nhitng thay dbi cta SecurityEnabled sé& tac dong dung dén hoat
dong cua CAS trong tién trinh hién hanh. Do d6, ban phai thay ddi SecurityEnabled rdi mé
moét tién trinh méi dé c6 duoc hoat dong diing nhu mong mudn.

&' Registry Editor =10l x|
Eile Edit WYiew Favorites Help
=] Microsoft | | name | Type | Data
-0 NETCompactFramework [ab]¢Defauly REG_SZ {alue not set)
=3 METFramework _I [38]Globalsettings  REG_BINARY 0000 00 1

- DhgManagedbebugger

=
03 ACT
{27 Active Setup
-0 ADTMetrics
-0 ADs
#-{Z1 Advanced INF Setup
£

]..D AL -
] I>|J 2l |

|My ComputeriHEEY _LOCAL_MACHINE,SOFTWARE! Micrasaft), NETFramework) SecurityPalicy

aE

Hinh 13.1 Registry Editor (CAS da bi v6 hiéu)

= Trang thai hién hanh cia CAS (on/off) dwgc lwu trong khoa HKEY
LOCAL_MACHINE\SOFTWARE\Microsoft\. NETFramework\Security\Policy cia
Windows Registry. Néu khéa nay khong ton tai, mic dinh CAS l1a on.
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3. V6 hi€u vic kiBm tra quydn thdc thi

? Ban cin ngin b thye thi kiém tra mdi assembly dwoc nap vao c6 quyén thuec thi
(execution permission) hay khong.
x Thiét ldp thufc tinh CheckExecutionRights ctia lép System.Security.

SecurityManager 1a false rdi luu lai bing phuwong thirc SecurityManager.
SavePolicy. Ban ciing c6 thé sit dung cong cu Code Access Security Policy
(Caspol.exe) va thue thi I€énh caspol -e off.

Mbi khi nap assembly, bo thuc thi bao dam grant-set clia assembly nay c6 chira phﬁn tr
Execution cla SecurityPermission. BQ thuc thi hién thuc mét qua trinh phan gidi chinh sach
“ludi” (lazy policy resolution process), nghia 1a grant-set cua mdt assembly khong dugc tinh
cho dén khi c6 mot yéu ciu bao mat (security demand) duoc thyc hién trén assembly nay.
Viée kiém tra quyén thyc thi khong chi budc bd thye thi kiém tra mdi assembly co quyén thuc
thi hay khong, ma con gian tiép tao ra viéc phan giai chinh sach d6i vi mdi assembly dugc
nap, phti nhan 1¢i ich ciia viéc phéan giai chinh sach “ludi”. Cac yéu td nay c6 thé gay ra su tri
hoan dang ké khi cac assembly dugc nap, dac biét khi bd thuc thi nap nhiéu assembly cung
mot lac.

Trong nhiéu trudng hop, viéc cho phép ma 1énh nap va chay khong phai 1a mét nguy co dang
ké mién 1a tit ca cac hoat dong va cac tai nguyén quan trong khac di dugc bao vé bang CAS
va bang co ché bao mat ciia hé didu hanh. Bo thyc thi .NET cho phép ban vo hiéu viée ty dong
kiém tra cac quyén thuc thi ngay bén trong ma 1énh, hay bing coéng cu Caspol.exe.

Khi ban nhap 1€nh caspol -e off hodc caspol -e on, Caspol.exe s& xac 1ap thudc tinh
CheckExecutionRights cua l0p SecurityManager. Ban co thé thuc hién cdng viéc ndy bén
trong ma 1énh nhu sau:

// V& hiéu viéc kiém tra quyén thuc thi.

System.Security.SecurityManager.CheckExecutionRights = false;

// Luu cdu hinh.

System.Security.SecurityManager.SavePolicy();

// Kich hoat viéc kiém tra quyén thuc thi.

System.Security.SecurityManager.CheckExecutionRights = true;

// Luu clu hinh.

System.Security.SecurityManager.SavePolicy();

bé thay doi gid tri cla CheckExecutionRights thi ma Iénh ctia ban phai co phﬁn t
ControlPolicy cua SecurityPermission. Thay déi nay s€ c6 tac dung vdi tieén trinh hién hanh
ngay tuc thi, cho phép ban nap cac assembly trong luc thuc thi ma bd thuc thi khong phai
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kiém tra chiing c6 quyén thuc thi hay khong. Tuy nhién, thay ddi nay s& khong anh hudng dén
c4c tién trinh hién c6. Do vy, ban phai luu thay d6i vao Windows Registry (bang phuong thirc
savePolicy) dé né co tac dung vdi cac tién trinh méi.

4. Baodam 6O thuc thi Ap cho assembly mdt sO quyn ndo &6

? Ban cin bio dam b thuec thi cip cho assembly ciia ban cic quyén truy xuit ma
1énh (code access permission) ma cic quyén nay quyét dinh sy thanh cong trong
hoat djng ciia ing dung.

’X Sir dung cac yéu cAu quyén (permission request) dé chi dinh cic quyén truy xuét
mi 1énh ma assembly cin phai c6. Ban khai bao cac yéu ciu quyén bing cac diic
tinh quyén truy xuit mi 1énh & mirc assembly.

Cac yéu ciu quyén cho biét cac quyén ma ma Iénh phai c6 thi méi c6 thé chay dugc. Vi dy,
néu ban viét mot trinh xem phim sao cho ngudi ding c6 thé sir dung né dé tai va xem phim tir
mot server, that tai hai néu chinh sich bao mat ctia ngudi dung khong cho phép chwong trinh
nay mé mot két néi mang dén server. Chuong trinh ctia ban s& nap va chay, nhung khi nguoi
dung két ndi dén server dé xem phim, chuong trinh s& crash v&i ngoai 18
System.Security.SecurityException. Gidi phap 1a dua vao assembly yéu cdu quyén can thiét
dé c6 thé mé mot két nbdi mang dén server (System.Net.WebPermission hay
System.Net.SocketPermission, tity thugc vao kiéu két ndi ban can mo).

B¢ thuc thi thuc hién céc yéu ciu quyén vOi nguyén tac: khoan nap ma Iénh, diéu nay tot hon
12 nap ma 1énh va thét bai sau khi thyc hién mot hanh déng ma né khéng c6 quyén. Vi vay,
néu sau qua trinh phan giai chinh sdch bao mat, bd thuc thi xac dinh dugc grant-set cua
assembly khong thé dap tmg cac yéu cau quyén cua assembly, n6 s& khong nap assembly va
ném ngoai 1€ System.Security.Policy.PolicyException.

Pé khai bao mot yéu cau quyén, ban phai sir dung ban sao dic tinh (attribute counterpart) cuia
quyén truy xuat ma 1énh ban can. T4t ca cac quyén truy xuat ma 1énh déu c6 mot ban sao dic
tinh ma ban c6 thé sir dung dé tao ra cic 1énh bao mat khai bao (declarative security
statement)—bao gdm cac yéu cau quyén. Vi du, ban sao dic tinh cia SocketPermission la
SocketPermissionAttribute, va ban sao dac tinh cua WebPermission la
WebPermissionAttribute— T4t ca cac quyén va cic ban sao dic tinh cua chung cing theo quy
udc dat tén va la cac thanh vién cua cung khong gian tén.

Ung dung PermissionRequestExample dudi ddy co6 hai yéu cau quyén: mot cho
SocketPermission va moOt cho SecurityPermission. Ban cﬁn nho cac diéu sau:

+  Ban phai khai bdo yéu cdu quyén sau bét ky 1énh using muc trén nao nhung trudc bat
ky khai bao kiéu hay khong gian tén nao.

+  Dic tinh phai nham dén assembly nén ban phai thém tién t6 assembly: vao tén dic tinh.

+  Khong can thém phﬁn Attribute vao tén dic tinh—mic du ban c6 thé thém vao néu
muon.

+  Ban phai chi dinh securityaAction.RequestMinimum la d6i s6 dau tién cuia dic tinh—gia
tri nay cho biét day 1a mot yéu cau quyén.
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+  Ban phai cdu hinh dic tinh dé mé ta quyén truy xuidt ma Iénh ma ban cin bing céac
thugc tinh ctia déac tinh. Ban hdy tham khao tai li¢u .NET Framework SDK dé biét thém
chi tiét vé cac thudc tinh do mdi dac tinh bao mat truy xuAt ma 1énh hién thuc.

+  Céc 1énh yéu cau quyén khong duogc két thic bang ddu chdm phay (;).

+  Pé tao nhiéu yéu cau quyén, chi can thém nhiéu Iénh yéu cau quyén nhu duoc trinh bay
trong vi du dudi day:
using System.Net;

using System.Security.Permissions;

// Yé&u cdu SocketPermission (cho phép mé mét két nbi

// TCP d&én host va port dugc chi dinh).

[assembly:SocketPermission (SecurityAction.RequestMinimum,
Access = "Connect", Host = "www.fabrikam.com",

Port = "3538", Transport = "Tcp")]

// Yéu cdu phan tu UnmanagedCode cua SecurityPermission,
// (kiém soat kha ndng thuc thi mi 1lénh khdéng-dugc-quan-1Y) .
[assembly:SecurityPermission (SecurityAction.RequestMinimum,

UnmanagedCode = true)]

public class PermissionRequestExample {
public static void Main () {

// Lam gi db...

}

Néu ban thuc thi ung dung PermissionRequestExample va chinh sach bao mat khong ca”ip cho
assembly nay cac quyén duoc yéu clu, ban s& nhan dugc ngoai I¢ PolicyException nhu dudi
day va ung dung s€ khong thuc thi. Khi sir dung chinh sach bao mat mac dinh, diéu nay s€ xay
ra néu ban chay assembly tir mdt mang ding chung vi cac assembly dugc nap tir Intranet
khong dugc cip socketPermission.

Unhandled Exception: System.Security.Policy.PolicyException:

Required permission cannot be acquired.

Khi ban nap mot assembly tir bén trong ma 1énh (tw dong hay bang tay), va assembly nay co6
chira cic yéu cau quyén ma chinh sach bao mat khong dap tng thi phuong thirc ma ban sir
dung dé nap assembly s& ném ngoai 1€ PolicyException, do d6 ban phai thu 1y sao cho phu
hop.
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5. Gidi han cdc quyen digc Ap cho assembly

? Ban cin han ché cic quyén truy xuit mi 1énh dwgc cip cho assembly ciia ban,
diam bio ngwoi khac va phin mém khac khong thé bién mi 1énh ciia ban thanh
mot co ché ma thong qua d6 dé thye hién cac hanh dong nguy hiém hay khéong
mong muon.

'X Sir dung cac Iénh bao mat khai bao (declarative security statement) dé chi dinh

cac yéu ciu quyén tuy chon (optional permission request) va cac yéu cau loai trir
quyén (permission refusal request) trong assembly ciia ban. Cac yéu ciu quyén
tiy chon dinh nghia tip tdi da cac quyén ma b thuc thi sé cip cho assembly.
Cic yéu cau loai trir quyén chi dinh cic quyén cu thé ma bj thuc thi sé khong
cp cho assembly.

Néu quan tam dén bao mat, that Iy twong khi ma 1énh cua ban chi c6 cac quyén truy xuat ma
1énh cin thiét dé thuc hién chirc ning cua né. Didu nay giam thiéu nguy co nguoi khac va ma
1énh khéc str dung ma 1énh ciia ban dé thuc hién cic hanh dong nguy hiém hay khong mong
mudn. Van dé 1a, b thuc thi phan giai cac quyén cua mdt assembly béng chinh sach bao mat
(do mdt ngudi ding nao d6 hay ngudi quan tri cu hinh). Chinh sach bao mat c6 thé khac
nhau tai mdi noi ma tng dung chay, va ban khong thé kiém soat cic quyén ma chinh sach bao
mét 4n dinh cho ma Iénh cua ban.

Maic du ban khong thé kiém soat chinh sach bao mat tai tit ca cac noi ma ma 1énh chay, nhung
NET Framework cung cp hai co ché ma thong qua dé, ban c6 thé loai bé cac quyén duoc
cap cho assembly cua ban: yéu clu loai trir (refuse request) va yéu cu tuy chon (optional
request). Yéu cau loai trir cho phép ban chi ra cac quyén cu thé ma ban khong mudn bod thuc
thi cdp cho assembly. Sau qué trinh phan giai chinh sach, néu grant-set ciia mot assembly
chira bat ky quyén nao da duoc chi dinh trong mét yéu cau loai trix, bo thuc thi s& loai bo
quyén d6. Yéu cau tuy chon dinh nghia tap t6i da cac quyén ma bd thyc thi co thé cap cho
assembly. Néu grant-set ctia mot assembly chira bat ky quyen nao khac véi cac quyen da duoc
chi dinh trong yéu ciu tuy chon, bo thuc thi s& loai bo quyén d6. Khac véi yéu cau quyén t6i
thiéu (da duoc thao luan trong myc 13.4), bo thuc thi sé khong tir chéi nap assembly cua ban
néu no6 khong thé cép tit ca cac quyén da duoc chi dinh trong yéu cau tiy chon.

Ban c6 thé coi yéu cau loai trir va yéu ciu tuy chon la cac cach chon lya dé thu duoc cung két
qua; cach ma ban st dung tuy thudc vao sb luong quyén ban muén loai bé. Néu mudn loai bd
mot sb it quyén, ban hay chon yéu cau loai trir. Tuy nhién, néu mudn loai bé nhiéu quyén, ban
hdy chon yéu cau tiy chon (yéu cau ndy gdm mot sé quyén ban can, phan quyén con lai s& tu
dong bi loai bo).

Ban thém cac yéu ciu tuy chon va yéu cau loai trir vao ma lénh bé‘mg cac 1énh bao mat khai
béo véi ¢l phap gidng nhu cac yéu cau quyén t6i thiéu dd duoc thao luin trong muc 13.4.
Piém khac biét duy nhét 1a gia tri cua System.Security.Permissions.SecurityAction ma ban
truyén cho phuwong thirc khéi dung cia dic tinh  quyén. Si  dung
SecurityAction.RequestOptional dé khai bao mdt yéu ciu tay chon wva
SecurityAction.RequestRefuse dé khai bdo mot yéu cau loai trir. Ciing gidng nhu cac yéu
cau quyén tdi thiéu, ban phai khai bao cac yéu cau tily chon va yéu cau loai trir 13 cac déc tinh
toan cuc bang cach thém tién td assembly: vao tén dic tinh. Ngoai ra, tat ca cac yéu cau phai
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xuat hién sau bat ky 1énh using murc trén nao nhung trudc bat ky khai bao kiéu hay khong
gian tén nao.

Vi du duéi day minh hoa mét yéu cau quyén tiy chon cho tip quyén Internet. Day la tap
quyén dugc dinh nghia boi chinh sdch bdo mat mac dinh. Khi bd thuc thi nap
OptionalRequestExample, n6 s& khong cip cho assembly nay bat ctr quyén niao khong nim
trong tdp quyén Internet (tham khdo tai liéu .NET Framework SDK dé biét thém chi tiét vé
cAc quyén trong tAp quyén Internet).

using System.Security.Permissions;
[assembly:PermissionSet (SecurityAction.RequestOptional, Name = "Internet")]
public class OptionalRequestExample {

public static void Main() {

// Lam gi dé...

}
Trai voi OptionalRequestExample, vi du dudi day sir dung mot yéu cau loai trir dé loai bd
quyén System.Security.Permissions.FileIOPermission (md td quyén truy xuat ghi doi véi 6
dia C):
using System.Security.Permissions;
[assembly:FileIOPermission (SecurityAction.RequestRefuse, Write = @"C:\")]
public class RefuseRequestExample ({

public static void Main() {

// Lam gi db...

—

6. Xem cdc yéu cAu quyen dUQc tao 63i mdt assembly
?

Ban can xem céc cac loai trir va cac yéu cau quyén khai bao dwgce tao bén trong
mdt assembly dé c6 thé cau hinh chinh sich bdo mit mdt cach phu hgp, hodc
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niam dwoc cac mit han ché cia mét thu vién ma ban mudn goi tir mi 1énh cia
ban.
‘X Sir dung cong cu Permissions View (Permview.exe—dwgc ciAp cung véi .NET
Framework SDK).
Dé ciu hinh chinh sach bao mat mot cach phil hop, ban can biét cac nhu ciu quyén truy xuét
ma 1énh (code access permission requirements) cua cac assembly ma ban du dinh sé& chay.
Picu nay dang cho ca cac thu vién va céc assembly thuc thi dugce truy xuat tir tng dung ctua
ban. P61 vai thu vién, ban can biét assembly loai bd nhitng quyén nao dé khong st dung thu
vién nay d€é thyc hién mot hanh déng bi han ché (s€ dan dén ngoai [¢
System.Security.SecurityException).
Cong cu Permview.exe cung cap mot co ché don gian ma théng qua do6, ban c6 thé xem cac
yéu cﬁu quyén khai béo (declarative permission request) duogc tao bén trong mot assembly—
bao gébm yéu cau t6i thiéu (minimum request), yéu ciu tity chon (optzonal request) va yeu ciu

loai trur (refusal request) Vi dy, 16p dudi day khai bao mot cau tdi thiéu, mot yéu cau tiy
chon, va mot yéu céu loai trur:

using System.Net;

using System.Security.Permissions;

// Yé&u cdu quyén tbi thidu: SocketPermission.
[assembly:SocketPermission (SecurityAction.RequestMinimum,

Unrestricted = true)]

// Yé&u cdu quyén tuy chon: SecurityPermission.
[assembly:SecurityPermission (SecurityAction.RequestOptional,

Unrestricted = true)]

// Yé&u cau loai tri quyén: FileIOPermission.
[assembly:SecurityPermission (SecurityAction.RequestRefuse,

Unrestricted = true)]

public class PermissionViewExample {
public static void Main() {

// Lam gi db...

}

Thuc thi 1énh permview PermissionViewExample.exe S€ sinh ra két xuat nhu sau. Mac du
khong may than thién nhung ban van c6 thé doc két xuat dé xac dinh cac yéu cau quyén dugc
tao boi assembly. Mdi kiéu trong ba kiéu yéu cau quyén—t6i thiéu, tiry chon, va loai trir—
duoc lidt ké dudi mot tiéu dé riéng va dugc két cdu & dang XML cta mot déi tuong

System.Security.PermissionSet
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Microsoft (R) .NET Framework Permission Request Viewer.
Version 1.1.4322.510

Copyright (C) Microsoft Corporation 1998-2002. All rights reserved.

minimal permission set:

<PermissionSet class="System.Security.PermissionSet" version="1">
<IPermission class="System.Net.SocketPermission, System,
Version=1.0.5000.0, Culture=neutral, PublicKeyToken=b77a5c561934e089"
version="1" Unrestricted="true"/>

</PermissionSet>

optional permission set:

<PermissionSet class="System.Security.PermissionSet" version="1">
<IPermission class="System.Security.Permissions.SecurityPermission,
mscorlib, Version=1.0.5000.0, Culture=neutral,
PublicKeyToken=pb77a5c561934e089" version="1" Unrestricted="true"/>

</PermissionSet>

refused permission set:

<PermissionSet class="System.Security.PermissionSet" version="1">
<IPermission class="System.Security.Permissions.SecurityPermission,
mscorlib, Version=1.0.5000.0, Culture=neutral,

PublicKeyToken=b77a5c561934e089" version="1" Unrestricted="true"/>

</PermissionSet>
% Bing cach chi dinh ddi sd /decl khi chay tién ich Permview.exe, ban cé thé xem

tit ca cac 1énh biao mat khai bao (declarative security statement) nim trong mot
assembly. Viéc nay cho thdy rd nhirng gi assembly thuc hién bén trong va cho
phép ban cidu hinh chinh sich bio mit mdt cich phu hgp. Tuy nhién,
Permview.exe khong hién thi cac thao tic bao mat bit budc (imperative security
operation) nim trong mdt assembly. Hién khong c¢é cach nao dé trich va tong két

cac thao tac bao mat bit budc dwoc thue thi bén trong mét assembly.

7. Xdc dink md ©nh cé quyén nao &6 fic thc thi hay Rhdng

-=D

khéng.

Ban cin xic dinh assembly ciia ban ¢6 mdt quyén cu thé nao d6 lic thuc thi hay
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‘X Tao va ciu hinh quyén ma ban muén kiém tra rdi truyén né cho phuwong thirc
tinh IsGranted cuiia 16p System.Security.SecurityManager.

Str dung yéu ciu quyén tdi thiéu, ban co thé bao dam réng bd thuc thi cép cho assembly tap
cac quyén da dugce chi dinh; néu ma lénh cta ban dang chay, ban c6 thé chic réng nod co cac
quyén tbi thiéu dd dugc yéu cau. Tuy nhién, ban c¢6 thé mudn hién thyc mét chirc nang co tinh
“co hoi” sao cho tmg dung c6 thé cung cip chirc niang dé chi khi bo thuc thi cip cho assembly
ctia ban cac quyén phu hop. Cach tiép can nay dugc chinh thirc héa mét phan bang cac yéu
ciu quyén tiiy chon, cho phép ban dinh nghia mgt tip cac quyén ma ma Iénh ciia ban c6 thé
tan dung néu chinh sach bao mat cép ching, nhung lai khong thiét yéu ddi véi sy van hanh
thanh cong ctia ma 1énh (muc 13.5 da trinh bay chi tiét vé cac yéu cau quyén tily chon).

Van dé dbi v6i cac yéu cdu quyén tuy chon 1a bd thuc thi khong cé kha ning bio cho
assembly rang né da cip nhitng quyén nao. Ban c6 thé sir dung mot thao tac duoc-bao-vé va
thit bai mot cach ém xudi khi 16i goi nay din dén ngoai &
System.Security.SecurityException. Tuy nhié€n, s€ hi€u qua hon khi xac dinh xem ban co6
cic quyén can thiét hay khong. Sau d6, ban c6 thé xay dung logic vao trong ma 1énh dé tranh
goi phai cac thanh vién dugc-bao-vé ma sé giy ra stack walk va dung nén cac ngoai 1€ bao
mat. Poan ma duéi day trinh bay cach sir dung phuong thitc IsGranted dé xac dinh xem
assembly hién tai c6 quyén ghi vao thu muc C:\Data hay khong. Ban c6 thé tao mot 101 goi
nhu thé mdi khi ban can kiém tra quyén, nhung s& hiéu qua hon néu sir dung mét gia tri luin
ly dé thiét 1ap mot co cdu hinh cho biét c6 cho phép nguoi dung luu file hay khong.

// Pinh nghia mét bién ludn 1y cho biét assembly cé quyén

// truy xult ghi dbi véi thu muc C:\Data hay khéng.

bool canWrite = false;

// Tao va cdu hinh moét dbi tuong FileIOPermission mé ta quyén
// truy xudt ghi @bi véi thu muc C:\Data.
System.Security.Permissions.FileIOPermission fileIOPerm =
new System.Security.Permissions.FileIOPermission (
System.Security.Permissions.FileIOPermissionAccess.Write,

@"C:\Data");

// Kiém tra assembly hién tai cé quyén da dugc chi dinh hay khéng.

canWrite = System.Security.SecurityManager.IsGranted(fileIOPerm) ;

8. Han ch€ ai d6 thlia k€ cdc Bp dla ban
va chép & cdc thanh vién Bp

? Ban cén kiém soat nhirng ai cé thé thira ké cac 16p ciia ban thong qua su thira ké

(inheritance) va mot 16p din xuit c6 thé chép dé nhirng thanh vién nao.
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X Sir dung cac 1énh bio mat khai bao (declarative security statement) dé ap dung
thanh vién SecurityAction.InheritanceDemand vao phin khai bio ciia cac 16p va
céc thanh vién ban cin béo vé.

Cac modifier nhu sealed, public, private, va virtual cho phép ban kiém soat kha nang cua
cac 16p khac khi cac 16p nay thira ké 16p ctia ban va chép dé cc thanh vién cta n6. Tuy nhién,
cac modifier nay khong linh hoat, khong c6 kha nang chon lgc khi gidi han nhitng ma 1énh
nao c6 thé thira ké mot 16p hodc chép dé cac thanh vién ctuia n6. Vi duy, ban mudn chi nhirng
mi 1énh do cong ty hay khoa ctia ban viét thi méi c6 thé thira ké cac 16p nghiép vu quan trong,
hoac chi nhitng ma 1€nh dugc nap tir may cuc bd thi mai cod thé thira ké cac phuong thic nao
d6. Bang cach ap dung InheritanceDemand vao khai bao 16p hay thanh vién, ban cé thé chi
dinh cac quyén (lic thyc thi) ma mot 16p phai c6 thi méi ¢6 thé thira ké 16p ctia ban hodc chép
dé cac thanh vién cu thé nao d6. Nhé ring, cac quyén ciia mot 16p 1 cac quyén cua assembly
ma 16p nay dugc khai bao trong do6.

Mic du ban c6 thé yéu cau bit ky quyén hay tip quyén nio trong InheritanceDemand, nhung
thong thudng 1a yéu ciu cac quyén dinh danh (identity permission). Quyén dinh danh mo ta
ching ctt (evidence) do mot assembly dua cho bd thuc thi. Néu mot assembly dua ra cac kiéu
chtmg ctr nao do lac nap, bo thuc thi s& tw dong gan cho assembly nay quyén dinh danh phu
hop. Quyén dinh danh cho phép ban st dung cac 1énh bao mat bat budc va khai bao
(imperative va declarative security statement) dé truc tiép ra cac quyét dinh bdo mat (security
decision) cin ctr trén dinh danh mi (code identity) ma khong can tryc tiép danh gia cac dbi
twong chung cir. Bang 13-1 liét ké kiéu quyén dinh danh duoc tao cho mdi kiéu chimg ctr
(kiéu chimg ctr 1a thanh vién cua khéng gian tén System.Security.Policy, kiéu quyén dinh
danh 1a thanh vién ctia khong gian tén System.Security.Permissions).

Bang 13.1 Céc I&p chirng clr va cac quyén dinh danh

Lép chieng civ Quyén dinh danh

ApplicationDirectory Khoéng

Hash Khong

Publisher PublisherIdentityPermission
Site SiteIdentityPermission

StrongName StrongNameIdentityPermission
Url UrlIdentityPermission

Zone ZoneIdentityPermission

= Bo thuc thi gan cic quyén dinh danh cho mdt assembly dua trén ching cir do

assembly nay dwa ra. Ban khong thé gin thém quyén dinh danh cho mét
assembly théng qua viéc ciu hinh chinh siach bio mat.

Ban phai sir dung c phap bao mat khai bao (declarative security syntax) dé hién thuc mot
InheritanceDemand, nén ban phai st dung ban sao dac tinh (attribute counterpart) cia 16p
quyén ma ban mudn yéu cau. Tat ca cac 16p quyén déu c6 mot ban sao dic tinh dé tao cac
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Iénh bao mat khai bao—bao gém InheritanceDemand. Vi du, ban sao dac tinh cua
PublisherIdentityPermission la PublisherIdentityPermissionAttribute, va ban sao dac
tinh ctia StrongNameIdentityPermission ld StrongNameIdentityPermissionAttribute—tat ca
cac quyén va cac ban sao dac tinh cua chung cung theo quy udc dat tén va la cac thanh vién
cua cung khong gian tén.
Dé kiém soat nhitng ma Iénh nao c6 thé thira ké 16p ctia ban, hiy 4p dung InheritanceDemand
khi khai bao 16p. Poan ma dudi day trinh bay mdt 16p dugc bdo v€ bang InheritanceDemand.
Theo d6, chi nhiing 16p bén trong cac assembly duoc ky boi publisher-certificate (nam trong
file pubcert.cer) thi méi c6 thé thira ké 16p InheritanceDemandExample. NOi dung cua file
pubcert.cer dugc doc luc bién dich, va cac thong tin ching thuc can thiét dugc gan vao
assembly.
[PublisherIdentityPermission (SecurityAction.InheritanceDemand,

CertFile = @Q"I:\CSharp\Chuongl3\pubcert.cer")]
public class InheritanceDemandExample {

S
}
Pé kiém soat nhimg ma 1énh nao cé thé chép dé cac thanh vién nao dé, ban hiy ap dung
InheritanceDemand khi khai bdo thanh vién. Xét doan ma dudi day, chi nhitng 16p duogc cap
tap quyén FullTrust thi méi ¢d thé chép d¢ phuong thirc someProtectedMethod.

[PermissionSet (SecurityAction.InheritanceDemand, Name="FullTrust")]
public void SomeProtectedMethod () {

S

—

: Km tra chiltng At lla mOt assembly

Ban cén kiém tra chimg cir ma b thyc thi da gan cho mot assembly.

32 - (O

Thu liy d6i twong System.Reflection.Assembly md ta assembly ma ban quan
tam. LAy tip hop System.Security.Policy.Evidence tir thudc tinh Evidence ciia
ddi twong Assembly, rdi truy xuit cac ddi twong chirng cir bén trong bing phwong
thitc GetEnumerator, GetHostEnumerator, hay GetAssemblyEnumerator cuia lép

Evidence.

Lép Evidence md ta mot tap hop cac dbi twong chimg cir. Thudc tinh chi-doc Evidence cia
16p Assembly tra vé mot dbi tugng tap hop Evidence chira tat ca cac ddi twong chimg cir ma bod
thuce thi da gan cho assembly khi assembly nay dugc nap.

That ra, 16p Evidence chtra hai tp hop, mé ta hai kiéu ching cir khac nhau: chtng ctr host va
chimg cir assembly. Ching cir host bao gdm céac ddi tuong chimg cir duge gan cho assembly
boi by thuc thi hay ma 1énh da nap assembly (ma I¢nh nay la déng tin cay). Ching cu
assembly mo ta cac dbi tuong chung cir tiiy bién duoc nhung vao assembly lic tao dung. Lop
Evidence hién thuc ba phuong thirc sau day dé liét ké cac dbi tugng chimg ctr bén trong:

. GetEnumerator
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. GetHostEnumerator
d GetAssemblyEnumerator

Phuong thiic GetEnumerator tra vé mot System.Collections.IEnumerator dung dé liét ké tat
ca cac ddi tugng chimg cir bén trong tap hop Evidence. Phuong thirc GetHostEnumerator va
GetAssemblyEnumerator tra vé mot thé hién IEnumerator liét ké chi cac déi tuong chung cur tu
tap hop tuong ung.

Vi du duéi day trinh bay cach hién thi chimg cir host va chung cir assembly cia mot
assembly. Chi y ring, tit ca cac 16p chung cr chuin déu chép d¢ phuong thirc
Object.ToString dé biéu dién trang thai cua ddi tuong chung ci. Méc du cé lién quan nhung
khoéng phai lac nao vi du nay ciing hién thi chimg ctr ma mot assembly s& c6 khi dugc nap tir
bén trong chuong trinh cua ban. Runtime host (nhu Microsoft ASP.NET hay Microsoft
Internet Explorer runtime host) c6 thé tu ¥ gan thém ching ctr host khi né nap mot assembly.

using System;
using System.Reflection;
using System.Collections;

using System.Security.Policy;

public class ViewEvidenceExample {

public static void Main(string[] args) {

// Nap assembly da duoc chi dinh.

Assembly a = Assembly.LoadFrom(args[0]);

// Thu 14y tap hop Evidence tiur assembly da duoc nap.

Evidence e = a.Evidence;

// Hién thi chting ct host.

IEnumerator x = e.GetHostEnumerator();
Console.WriteLine ("HOST EVIDENCE COLLECTION:");
while (x.MoveNext ()) {

Console.Writeline (x.Current.ToString());

// Hién thi chting ct assembly.
x = e.GetAssemblyEnumerator();
Console.WriteLine ("ASSEMBLY EVIDENCE COLLECTION:");

while (x.MoveNext ()) {
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Console.WritelLine (x.Current.ToString());

}

Tét ca cac 16p chimg ctr chuan do .NET Framework cap déu bat bién, ban khong thé thay ddi
cac gia tri cua chung sau khi bd thyc thi da tao ra roi gan ching cho assembly. Ngoai ra, ban
khong thé thém hay loai bo cac item trong luc dang liét ké mot tp hop bang IEnumerator, néu
khﬁng, phu’ong thirc MoveNext s€ ném ngoai 1€ system.InvalidOperationException.

10. XU G chi¥ng dF Khi nap mOt assembly

? Ban cin xir Iy chitng cir khi nap mét assembly dé tic dong dén cic quyén ma bd
thuye thi cip cho assembly.

‘X Tao cac dbi twong chirng cir ma ban mudn gan cho assembly, sau dé6 thém chiing
vao mdt thé hién ciia 16p System.Security.Policy.Evidence, rdi truyén tip hop
Evidence cho phuong thirc dung dé nap assembly.

Chimng ctr (duoc chiém hiru boi mot assembly) dinh nghia dinh danh (identity) ciia assembly
va xéc dinh b thue thi cip cac quyén nao cho assembly. Bo nap assembly (Assembly Loader)
chiu trach nhiém chinh trong viéc xac dinh gan chiing cr gi cho mot assembly, nhung mot
host dang tin cdy (nhu ASP.NET hay Internet Explorer runtime host) ciing c6 thé gan chimg
¢t cho mot assembly. M3 1énh cia ban c6 thé gan chimg ctr khi nap mot assembly néu ma
1énh nay c6 phan tir ControlEvidence clla SecurityPermission.

= Néu ban nap mdt assembly vao mot mién ving dung hai lin nhung gin chimg cir
khic vao assembly nay mbi lan nhw thé, bd thuc thi sé ném ngoai 1€
System.IO.FileLoadException.

C6 nhiéu phuong thirc thyc hién viéc gan chiing ctr khi nap mot assembly. Mot dac diém ma
tat ca cac phuong thirc nay thudng c6 1a nhan mot tap hop Evidence 1am ddi s6—I16p Evidence
12 mot bd chia cho cac dbi twong ching cir. Ban phai dat timg ddi twong chimg ¢t ma ban
mudn gan cho assembly vao mot tdp hop Evidence va truyén né cho phuong thirc nap
assembly. Néu ban gan chimg ctr méi xung dot voi chimg cir duge gan bai bo nap assembly,
chimg cit méi s& thay thé chimg cir cii. Bang 13-2 liét ké cac 16p va cac phuong thirc cua
chiing truc tiép hay gian tiép nap mot assembly. Mdi phwong thirc cung cip mot hay nhiéu
phién ban nap chong chap nhan mot tap hop Evidence.

Bang 13.2 Cac I&p va cac phwong thirc cia ching cho phép ban gan chirng cl¢r cho mét assembly
L&p/Phwong thirc M6 ta

Cac phuong thic nay anh huong dén mién Gmg dung

L&p System.Activator A .
op Sy hién hanh.

Createlnstance Tao mdt kiéu trong mién Ung dung hién hanh tir
CreateInstanceFrom assembly dugc chi dinh.
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Lép system.AppDomain

Cac phuong thire ndy anh huong dén mién tng dung
dugc mo ta boi doi tuong Appbomain (phuong thirc dugc
goi trén do).

Createlnstance
CreateInstanceAndUnwrap
CreatelInstanceFrom

CreatelInstanceFromAndUnwrap

Tao mot kiéu tur assembly duoc chi dinh.

Tao mot déi tugng  System.Reflection.Emit.

DefineDynamicAssembly AssemblyBuilder, ban c6 thé st dung n6 dé€ tao dong
mot assembly trong bd nhé.

ExecuteAssenbly Nap va t~hl_1’C thi mot a’ssembly c6 diém nhap da duoc
dinh nghia (phuong thuc Main).

Load Nap assembly duogc chi dinh.

Lép System.Reflection.Assembly

Cac phuong thire ndy anh huong dén mién tng dung
hién hanh.

Load
LoadFile
LoadFrom

LoadWithPartialName

Nap assembly dugc chi dinh.

Poan mé dudi day trinh bay cach sir dung phuong thirc Assembly.Load dé nap mot assembly
vao mién ung dung hién hanh. Trudc khi goi Load, doan ma nay tao mot tdp hgp Evidence va
str dung phuong thirc AddHost ctia né dé thém céac dbi twong chimg ctr site va zZone (cac thanh
vién cua khong gian tén System.Security.Policy).

// Tao cac dbi tuong ching ct Site va Zone mdi.

System.Security.Policy.Site siteEvidence = new

System.Security.Policy.Site ("www.microsoft.com");
System.Security.Policy.Zone zoneEvidence = new

System.Security.Policy.Zone (System.Security.SecurityZone.Trusted);

// Tao mdt té&p hop Evidence mdi.
System.Security.Policy.Evidence evidence =

new System.Security.Policy.Evidence();

// Thém cédc dbi tuong ching ctt Site va Zone vao tdp hop Evidence

// bing phuong thic AddHost.
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evidence.AddHost (siteEvidence) ;

evidence.AddHost (zoneEvidence) ;

// Nap assembly cé tén 1a "SomeAssembly" va gan cac dbi tuong Site va
// Zone cho né. Cac dbi tuong ndy sé& chép dé cac dbi tuong Site va Zone
// do bd nap assembly gan.

System.Reflection.Assembly assembly =

System.Reflection.Assembly.Load ("SomeAssembly", evidence);

11.XU 5 680 mAt 60 thic thi bang chi¥ng ¥ dla mBn (ng dUng

? Ban cin budc mét giéi han trén (upper limir) 1én cac quyén dang cé hiéu lye véi
tat ca cac assembly dwogc nap vao mdt mién vng dung cu thé.

'X Ciu hinh chinh sach bao mit dé cip cic quyén phu hop dua trén chimg cir ma
ban du dinh gan cho mién ing dung. Khi tao mién tng dung bing phwong thirc
tinh CreateDomain ciia 16p System.AppDomain, ban hiy cung cip mét tap hop
System.Security.Policy.Evidence chira cac dm twong ching c1r ciia mién tng
dung. Sau do6, nap cac assembly ma ban muén giéi han cac quyen ctia chung bén
trong mién wng dung nay.

Dung nhu bd thyc thi gan quyén cho assembly dya trén chimg ctr ma assembly nay dua ra lac

nap, bo thuc thi ciing gan quyén cho cac mién tng dung dya trén ching cir cuia ching. Bo

thuc thi khéng gan chimg cit cho cac mién tmg dung theo cach nhu nd gan cho céc assembly

vi khong c6 gi dé chimg clr d6 tya vao. Thay vao d6, mi 1énh tao mién ting dung phai gan

chimg ctr khi can.

= B thuec thi chi sir dung cac mirc chinh sach cong ty (enterprise), may (machine),
va nguoi diung (user) dé tinh cac quyén ciia mét mién wng dung; cac chinh siach
bio mat ciia cic mién wng dung hién cé khong giir vai tro gi ca. Muc 13.12 sé
thio luan chinh sich bio mit mién &ng dung.

Cac mién tng dung khong c6 ching cir 1a trong sudt ddi voi cac co ché bao mat truy xut ma
1énh cua bo thue thi. Cac mién ung dung dugc gan chimg cr c6 mot grant-set dua trén chinh
sach bao mat va dong mot vai trd quan trong trong viéc phan giai cac yéu ciu bao mat CAS.
Khi qua trinh thyc thi tng dung xuyén qua mot bién mién ung dung, bo thyc thi ghi lai viéc
chuyén tiép trén call stack. Khi mot yéu cau bao mat giy nén mot stack walk, ban ghi chuyén
tiép mién umg dung duoc xir Iy giéng nhu cac ban ghi stack khac—bo thuc thi danh gia grant-
set két glao voi ban ghl stack dé bao dam né chira cac quyen duoc yéu cau. Piéu nay nghla la
cic quyén cua mot mién mg dung anh huong dén tit ca ma 1énh dugc nap vao mién ng
dung. Thuc té, mién ung dung thiét lap mot gioi han trén 1én cac kha nang ctua tAt ca ma 1énh
dugc nap vao no.

Mot vi du quan trong trong sir dung chimg cir mién ung dung 1a Microsoft Internet Explorer.
Internet Explorer tao mot mién tmg dung cho mdi site ma no6 download céac diéu kiém dugc-
quan-ly tir d6. Tat ca cac diéu kiém duoc download tir mét site cho trudc—ciing nhu cac
assembly ma chiing nap—chay trong cting mién tung dung. Khi Internet Explorer tao mién
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ung dung cho mdt site, nd gan chiing ¢t System.Security.Policy.Site cho miéu ung dung
nay. Pidu nay bao dam rang, néu cac diéu kiém dugc download nap mot assembly (ngay ca tir
dia cuc bd), cac hanh dong cua assembly nay bi rang budc béi cac quyén duoc cip cho mién
ung dung dua trén ching cir site va chinh sach bao mat.
= Trir khi ban gan ching cir cho mién wng dung mét cach twong minh khi tao no,
mién vng dung nay khéng anh huéng gi dén cic yéu ciu bao mit (security
demand).
bé gan ching cur cho mot mién ung dung, ban hay tao mdt tap hop Evidence va thém cac ddi
tuong chimg cir can thiét vao dé bang phuong thirc Evidence . AddHost. Khi tao mién tng dung
méi, ban truyén tip hop Evidence cho mot trong cic phién ban nap chong cua phuong thic
tinh CreateDomain. Qua trinh phan giai chinh sach thuong ky cua bd thuc thi s€ xac dinh
grant-set cia mién tng dung.
Ung dung duéi day trinh bay cach gan chimg cir cho mét mién g dung. Trong d6, ing dung
nap ma Iénh tir mot publisher cu thé vao mot mién ung dung publisher cu thé. Bang cach gan
cho miéu tng dung ching cir System.Security.Policy.Publisher m6 ta publisher ctia phan
mém, vi du nay han ché cac kha niang ctia mi 1énh dugc nap vao m1en ung dung. St dung
chinh sach bao mat, ban c6 thé gan ma 1énh cta publisher mot tap quyén cuc dai twong ximg
vo1 muc tin cay ban dét vao publisher.

using System;
using System.Security.Policy;

using System.Security.Cryptography.X509Certificates;
public class AppDomainEvidenceExample {
public static void Main () {

// Tao mét mién tng dung méi cho mdi publisher ma tng dung nay
// s& nap ma lénh cia né. Truyén cho phuong thtc CreateAppDomain
// tén cbébng ty, va tén cua file chita chting chi X.509v3

// cua cdéng ty nay.

AppDomain appDoml = CreateAppDomain ("Litware", "litware.cer");

AppDomain appDom2 = CreateAppDomain ("Fabrikam", "fabrikam.cer");

// Nap ma lénh tlU cic publisher vao mién tng dung phu hop
// dé& thuc thi.
S
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// Phuong thtc nay tao mét mién (ng dung méi &é nap va chay md lénh
// trong dé tu moét publisher cu thé. P6i sb name chi dinh tén cua
// mién Gng dung. Pbi sb certFile chi dinh tén cia file chua

// mdt ching chi X.509v3 cho publisher ma m& lénh cua né sé

// dugc chay trong mién tng dung méi.

private static AppDomain CreateAppDomain(string name,

string certFile) {

// Tao mét dbi tuong X509Certificate méi tu ching chi X.509v3
// n3m trong file dugc chi dinh.
X509Certificate cert =

X509Certificate.CreateFromCertFile (certFile);

// Tao chting ct Publisher méi tur dbéi tugng X509Certificate.

Publisher publisherEvidence = new Publisher (cert);

// Tao mdt té&p hop Evidence mdi.

Evidence evidence = new Evidence();

// Thém ching ci Publisher vao tédp hgp Evidence.

evidence.AddHost (publisherEvidence) ;

// Tao mdét mién Ung dung méi véi tdp hop Evidence
// chta ching ctt Publisher va tra vé mién Ung dung
// vua dugc tao ra.

return AppDomain.CreateDomain (name, evidence);

12. XU b 6ao mAt 60 thfc thi

X

bang chink sich 6o mit da m@n Fng ding

Ban cén kiém soat (bing mi 1énh) ciac quyén dwoc cip cho cic assembly.

Ciu hinh (bing mi 1énh) chinh sich bio mat ciia mién wng dung ma ban di nap
cac assembly vao dé.
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Chinh sach bao mat (security polzcy) bao gdm bdn murc chinh sach: cong ty (enterprzse) may
(machine), ngum dung (user) va mién tng dung (application domain). Bo thyce thi quyet dinh
nhitng quyén nao dé cip cho mot assembly bang cach xac dinh tdp quyén duoc cip boi mdi
muc chinh sach rdi tinh phép giao (phép AND luan 1y) ciia bdn tap quyén. Cac quyén nim
trong tap giao la grant-set cudi ciing cila assembly.

= Ngay ca khi cac mirc chinh sach cong ty, may, hay ngwoi dung chi dinh code
group LevelFinal (chi thi bd thwc thi khéng danh gia cic mirc chinh sich thip
hon), bd thye thi ludn sir dung mie chinh sach ciia mién Gng dung dé tinh grant-
set cia mgt assembly.

Chi cac mirc chinh sach cong ty, may, va ngudi ding 1a dugc ciu hinh tinh bing
Administrative Tools. Vi mién tng dung khong tn tai bén ngoai ngir canh ctia bo thyc thi nén
khong thé ciu hinh tinh chinh sich mién tmg dung dugc. Dé cau hinh chinh sach bao mat cua
mot mién tng dung, ban phai tao mot mirc chinh sach (bang ma Iénh) rdi gan né cho mién
ung dung.

Xay dung mot mirc chinh sach bang ma 1énh c6 thé 1a mét cong viée 1au dai, tiy thude vao do
phirc  tap cua chinh sach biao mat ma ban can dién ta. Lép
System.Security.Policy.PolicyLevel mo td mQt mirc chinh sach bao mét. Bén trong mdi dbi
tugng PolicyLevel, ban phai tao dyng mot cdu triic phan cdp cac code group, dinh nghia cac
diéu kién thanh vién, cac tdp quyén, va cac dic tinh ctia mdi code group. C6 rat nhiéu kiéu
dugc sir dung dé tao dung muc chinh sach, va thao luan vé cac kiéu nay la vuot qua pham vi
quyén sach nay. Lap trinh bao mat .NET, nhu di dé cdp trude ddy, cung cép thong tin chi tiét
vé mdi 16p nay va trinh bay cach xiy dung mot muc chinh sach bang ma lénh.

% Théng thudng, ban sé phat trién mot cong cu tro givp viéc tao moét mirc chinh
sach va ghi dinh nghia mirc chinh sich ra file; sau d6, ban cé thé nap dinh nghia
nay tir dia khi cAn. Lop PolicyLevel c6 hai phwong thirc nhim don giin héa qua
trinh nay: Toxml dwa mdt ddi twong PolicyLevel vé dang dé lwu trir, va FromXml
xiy dung lai mgt ddi twong PolicyLevel tir dang da dwgc lru trir.

Mot khi da co déi tuong PolicyLevel mo ta chinh sdch bdo mat nhu mong muén, ban co6 thé
gan n6 cho mot mién tng dung. Thu iy tham chiéu system.AppDomain dén mién tmg dung ma
ban muén cAu hinh, va truyén ddi twong Policylevel cho phuong thic
AppDomain.SetAppDomainPolicy. Ma lénh cia ban phai c6 ph?ln tlr ControlDomainPolicy cua
SecurityPermission thi mdi c¢é thé g01 SetAppDomainPolicy. Ban chi co thé goi
SetAppDomainPolicy mot 14n trén mdi mién ung dung; néu ban goi SetAppDomainPolicy lan
thtr hai, né s€ ném ngoai I¢ System.Security.Policy.PolicyException.

Ban khong phai gan ddi twong PolicyLevel cho mot mién tng dung trudc khi nap céc
assembly vao mién tmg dung nay. Cac assembly duoc nap trude khi ban thiét 1ap chinh sach
bao mat mién tmg dung c6 cac grant-set chi dwa trén cic mirc chinh sach: cong ty, may, va
nguoi dung. Chinh sach mién tng dung chi ap dung cho cac assembly dugc nap sau khi nd
duoc ciu hinh. Thong thuong, ban sir dung kha ning nay dé nap cac assembly chia sé dang-
tin-cdy vao mién ng dung ma khong bi rang budc boi chinh sach mién tmg dung.
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Ung dung dudi ddy trinh bay qua trinh tao mot mirc chinh sach va gan nd cho mot mién mg
dung. Mtrc chinh séch nay cap cac quyén dua trén publisher cua mdt assembly—duoc thé hién
trong cac khoan cua cht’mg clr System.Security.Policy.Publisher.

using System;

using System.Security;

using System.Security.Policy;

using System.Security.Cryptography.X509Certificates;

public

class AppDomainPolicyExample {

public static void Main() {

//
//
//
!/
!/

// Tao mét mién tng dung méi (d& nap cadc assembly vao dé).

AppDomain domain = AppDomain.CreateDomain ("modules");

// Nap cac assembly vao mién tng dung ma ban khéng mubn
// bi rang budc bdi chinh sich bao mat mién Gng dung.

S

// CAu hinh chinh sich bdo mat cho dbi tuong AppDomain.

SetDomainPolicy (domain) ;

// Nap céac assembly vao mién tng dung dugc bao vé.

S

Phuong thi@tc nay cdu hinh chinh sach bao miat cua dbéi tuong
AppDomain dugc truyén cho né. Chinh sach bao mat sé& gan cac
quyén khac nhau cho mdéi assembly dua trén publisher cua
assembly. Nhiing assembly tu cdc publisher vd danh khdéng dugc

cldp quyén nao ca.

private static void SetDomainPolicy (AppDomain domain) {

// Tao mdét PolicyLevel mé&i cho mién tng dung.

PolicyLevel policy = PolicyLevel.CreateAppDomainLevel () ;

// Tao mdét FirstMatchCodeGroup méi dung lam nut gbc cua hé

// théng phan clp code group. CAu hinh group nay sao cho
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// né trung khép véi tlt ca code. Piéu nay nghia 1la tit ca
// cac assembly déu khdi diu véi mét grant-set rdng cho
// mtc chinh sach mién Ung dung.
policy.RootCodeGroup = new FirstMatchCodeGroup (
new AllMembershipCondition(),

new PolicyStatement (policy.GetNamedPermissionSet ("Nothing"))

// Tao tap cac code group dé x&c dinh cac quyén ndo sé& dugc cép
// cho mét assembly do mét publisher tao ra. Vi code group gbc

// la mdét FirstMatchCodeGroup, nén quéd trinh phdn gidi chinh séach
// chi so trung assembly trén cdc group con cho dén khi tim théy
// trung khép dau tién. MOi code group duoc tao véi dic tinh

// Exclusive d& bao dam rdng assembly khéng ldy thém quyén

// nao tu céc code group khéac.

// Tao code group cldp tdp quyén FullTrust cho céc
// assembly dugc phdt hanh bdi Microsoft.
X509Certificate microsoftCert =

X509Certificate.CreateFromCertFile ("microsoft.cer");

policy.RootCodeGroup.AddChild (new UnionCodeGroup (
new PublisherMembershipCondition (microsoftCert),
new PolicyStatement (policy.GetNamedPermissionSet ("FullTrust"),
PolicyStatementAttribute.Exclusive)

)) i

// Tao code group clp tdp quyén Internet cho cac
// assembly dugc phét hanh bdi Litware, Inc.
X509Certificate litwareCert =

X509Certificate.CreateFromCertFile ("litware.cer");

policy.RootCodeGroup.AddChild (new UnionCodeGroup (
new PublisherMembershipCondition (litwareCert),
new PolicyStatement (policy.GetNamedPermissionSet ("Internet"),

PolicyStatementAttribute.Exclusive)
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))

// Tao code group cip tép quyén Execution cho céc
// assembly dugc phat hanh bdi Fabrikam, Inc.
X509Certificate fabrikamCert =

X509Certificate.CreateFromCertFile ("fabrikam.cer");

policy.RootCodeGroup.AddChild (new UnionCodeGroup (
new PublisherMembershipCondition (fabrikamCert),
new PolicyStatement (policy.GetNamedPermissionSet ("Execution"),
PolicyStatementAttribute.Exclusive)

)) i

// Thém mét code group sau cung d& b3t t&t ca cac assembly
// khéng khép véi publisher ndo. Gan group nady vdéi tdp quyén
// Nothing. Vi group nay la Exclusive nén assembly s& khéng
// nhan quyén ndo tu cac group khédc, ngay ca tiu céc
// mtc chinh s&ch cao hon (céng ty, mdy, va nguoi dung).
policy.RootCodeGroup.AddChild (new UnionCodeGroup (
new AllMembershipCondition(),
new PolicyStatement (policy.GetNamedPermissionSet ("Nothing"),
PolicyStatementAttribute.Exclusive)

));

// Ga&n chinh sach cho mién (ng dung.

domain.SetAppDomainPolicy (policy);

13.

=D

Xdc dink nguQi ding h€n hank cé [ thinh vién
dla mQt nhém Windows nao &6 hay Rhidng

Ban cin xac dinh nguoi diung hién hanh ciia ing dung cé phai 1a thanh vién cia
mdt nhom ngwoi dung Windows nao dé hay khong.

Thu liy ddi twong System.Security.Principal.WindowsIdentity md ti ngudi
dung hién hanh bing phwong thirc tinh WindowsIdentity.GetCurrent. Ké tiép,
truyén ddi twong WindowsIdentity cho phwong thirc khéi dung cia 16p
System.Security.Principal.WindowsPrincipal dé  thu léy doi twong
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WindowsPrincipal. Cudi cung, goi phwong thirc IsInRole ciia ddi twong
WindowsPrincipal deé xac dinh nguwdi dung nay cé nam trong mét nhém Windows
nao do hay khong.

Co ché RBS ctia .NET Framework triru twong héa cac tinh ning bao mat dwa-trén-ngudi-ding
ctia h¢ diéu hanh nim dudi théng qua hai giao dién chinh sau day:

i System.Security.Principal.IIdentity

' System.Security.Principal.IPrincipal

Giao dién ITdentity mo ta thuc thé ma ma Iénh hién dang chay trén danh nghia cua thuc thé
nay, chang han mot ngudi ding hodc tai khoan dich vu (service account). Giao dién
IPrincipal mo ta ITdentity cia thuc thé va tap cac vai trdo ma thuc thé nay thudc vé. Mot vai
tro chi 1a mét sy phan loai, dung dé nhom cac thue thé véi cac kha ndng bao mat tuong tu
nhau, chang han mot nhém nguoi ding Windows.

Dé tich hop RBS véi bao mat ngudi diung Windows, .NET Framework cung cip hai 16p sau
day (hién thuc giao dién IIdentity va IPrincipal):

i System.Security.Principal.WindowsIdentity

' System.Security.Principal.WindowsPrincipal

Lép windowsIdentity hién thuc giao dién IIdentity va mo td mot ngudi dung Windows. Lop
WindowsPrincipal hi€n thyc IPrincipal va md ta tdp cac nhom Windows ma ngudi dung nay
thudc vé. Vi .NET RBS 1a mét giai phap chung duoc thiét ké sao cho ddc 1ap nén, ban khong
thé truy xudt c4c tinh ning va cac kha ning cua tai khoan ngudi dung Windows thong qua giao
dién TIdentity va IPrincipal, ban phai st dung truc tiép cac dbi twong windowsTdentity va
WindowsPrincipal.
Dé xac dinh ngudi dung hién hanh c6 phai 1a thanh vién cia mot nhém Windows nao d6 hay
khong, trudce tién ban phai goi phuong thirc tinh windowsIdentity.GetCurrent. Phuong thic
nay tra vé mot ddi tugng windowsIdentity mo ta ngudi ding Windows ma tiéu trinh hién dang
chay trén danh nghia ctia ngudi ding nay. Ké tiép, tao mot d6i tugng WindowsPrincipal méi
va truyén d6i tuong WindowsIdentity cho phuong thirc khéi dung. Cudi cing, g01 phuong
thirc TsInRrole ctia ddi tuong WindowsPrincipal dé kiém tra xem nguoi dung ndy c¢6 nam trong
mot nhém (vai trd) cu thé nao d6 hay khéng. TsInrole tra vé true néu ngudi dung nay la
thanh vién ctia nhém da duogc chi dinh, ngugc lai tra vé false.
= Ban c6 thé thu liy tham chiéu 1Principal dén mét ddi twgng WwindowsPrincipal
bﬁng thudc tinh tinh CurrentPrincipal ciia l6p System.Threading.Thread. Tuy
nhién, ky thuit nay tuy thudc vao ciu hinh chinh sich principal ciia mién ving
dung hién hanh; muc 13.14 sé thao luan van dé nay chi tiét hon.
Phuong thirc TsTnRole c6 ba phién ban nap chdng:
+  Phién ban thtr nhit nhan mot chudi chtra tén ciia nhom can kiém tra. Tén nhém phai c6
dang [DomainName]\ [GroupName] d6i voi cac nhom dua-trén-mién va phai c6 dang
[MachineName] \ [ GroupName] ddi véi cac nhom dugc dinh nghia cuc bd. Néu mubn kiém
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tra tu cach thanh vién cua modt nhom Windows chuin, ban hay st dung dang
BUILTIN\ [GroupName]. IsInRole thuc hién kiém tra c6 phan biét chir hoa-thudng doi voi
tén nhom duoc chi dinh.

+  Phién ban th& hai nhan mot sd nguyén (int), sd nay chi dinh mot Windows Role
Identifier (RID). RID cung cip mot co ché dé nhan biét cac nhoém, khong phuy thude vao
ngdn ngtr (language) va su ban dia hoa (localization).

+ Phién ban the ba nhian mot thanh vién thudc kiéu list  ké
System.Security.Principal.WindowsBuiltInRole. Kiéu liét k& nay dinh nghia cac
thanh vién mo ta cac nhom Windows c6 san. Bang 13.3 liét ké tén, RID, va gia tri
WindowsBuiltInRole cho mdi nhom Windows chuan.

Bang 13.3 Tén, RID, va gia tri WindowsBuiltinRole clia cac tai khoan cé san

Tén tai khoan RID (Hex) Gia tri WindowsBuiltinRole
BUILTIN\Account Operators 0x224 AccountOperator
BUILTIN\Administrators 0x220 Administrator
BUILTIN\Backup Operators 0x227 BackupOperator
BUILTIN\Guests 0x222 Guest
BUILTIN\Power Users 0x223 PowerUser
BUILTIN\Print Operators 0x226 PrintOperator
BUILTIN\Replicators 0x228 Replicator
BUILTIN\Server Operators 0x225 SystemOperator
BUILTIN\Users 0x221 User

= L6p WindowsIdentity cung cAp cac phwong thire khéi duwng nap chéng cho phép
ban thu liy ddi twong WindowsIdentity md ti mdt nguoi dung nao dé (khi chay
trén Microsoft Windows Server 2003 tré vé sau). Ban c6 thé sir dung doi twong
nay va phuong phip dwgc mé ta trong muc nay dé xac dinh xem nguoi dung dé
c6 phai la thanh vién cia mot nhém Windows nao dé hay khong.

Néu ban sir dung mot trong cac phwong thirc khéi dung nay khi chay trén mjt
phién ban Windows cii, n6 sé ném ngoai 1é System. ArgumentException. Trén cac nén
Windows truwéce Windows Server 2003, ban phai sit dung ma lénh nguyén sinh
(native code) dé thu lay Windows access token md ta ngudi dung cin thiét. Ké do,
ban c6 thé sir dung access token nay dé tao ddi twong WwindowsIdentity; muc 13.15
s& trinh bay cach thu 1Ay Windows access token cho nhitng ngudi ding cu thé.
Ung dung windowsGroupExample dudi ddy trinh bay cach kiém tra nguoi ding hién hanh c6 1a
thanh vién ciia mot tdp cac nhém Windows dugce néu tén hay khong. Cac nhém nay dugce chi
dinh trong cac déi sb dong 1énh; ban nhd dat t€n may tinh, tén mién, hay BUILTIN (dbi véi cac
nhém Windows chuén) vao trude tén nhom.
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using System;

using System.Security.Principal;
public class WindowsGroupExample {
public static void Main (string[] args) {

// Thu 14y dbi tuong WindowsIdentity
// mdé ta ngudi dung hién hanh.

WindowsIdentity identity = WindowsIdentity.GetCurrent();

// Tao dbi tuong WindowsPrincipal mé tad cdc kha ndng bao mat
// cua dbi tuong WindowsIdentity dugc chi dinh.

WindowsPrincipal principal = new WindowsPrincipal (identity);

// Duyét qua céc dbi sb dong 1énh (tén nhém) va kiém tra xem
// ngudi dung hién hanh cé 1& thanh vién ctia mdi nhém hay khéng.

foreach (string role in args) {

Console.WriteLine ("Is {0} a member of {1}? = {2}",

identity.Name, role, principal.IsInRole(role));

}

Néu ban chay vi du nay véi tu cach nguoi dung ¢d té€n 1a nnbphuong81 trén mot may tinh co
tén 1a MACHINE bang 1énh WindowsGroupExample BUILTIN\Administrators BUILTIN\Users
MACHINE\Accountants, két xuét c6 thé nhu sau:

Is MACHINE\nnbphuong8l a member of BUILTIN\Administrators? = False
Is MACHINE\nnbphuong8l a member of BUILTIN\Users? = True

Is MACHINE\nnbphuong8l a member of MACHINE\Accountants? = True

14. 3fan ch€ nhitng nguQi ding nao &6 thg'c thi md Bnk dla 6an

{ Ban cin han ché nhitng nguwoi dung nao d6 truy xuit cac phin tir trong mi I¢nh
cia ban dua trén tén nguwoi dung hay cac vai tro ma nguwéi dung nay la thanh
vién.
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x Sir dung 16p System.Security.Permissions.PrincipalPermission va ban sao dic
tinh System.Security.Permissions.PrincipalPermissionAttribute ciia 16p nay dé
b#o vé cac phan tir trong chuwong trinh ciia ban véi cac yéu ciu RBS.
.NET Framework hd trg ca yéu cau RBS bit budc (imperative RBS demand) va yéu ciu RBS
khai bao (declarative RBS demand). Lop PrincipalPermission hd tro cac 1énh bao mat bat
budc, va ban sao dac tinh PrincipalPermissionAttribute cua lop nay hd tro cac 1énh bao mat
khai bao. Cac yéu cau RBS sir dung ct phap gidng nhu cic yéu cau CAS, nhung cac yéu ciu
RBS chi 16 tén ma nguoi dung hién hanh phai c6, hodc thong thuong hon la cac vai tro ma
nguoi dung nay la thanh vién. Mot yéu cau RBS 1énh cho bd thuc thi xét tén va cac vai tro cua
nguoi dung hién hanh, va néu chung khong dat yéu cau, bo thuc thi s€ ném ngoai 1¢
System.Security.SecurityException.
Poan ma duéi ddy trinh bay ¢l phap cia mot yéu cau bao mat bit budc:
// CG phap cia mdét yéu cdu bao mat bat budc duya-trén-vai-trd.
public static void SomeMethod () {
S
PrincipalPermission perm =

new PrincipalPermission ("UserName", "RoleName");

perm.Demand () ;

S
}
Trudc tién, ban phai tao mot ddi twong PrincipalPermission chi dinh tén nguoi dung va tén
vai trd ma ban yéu cau, roi g0i phuong thirc Demand cuia n6. Ban chi c6 thé chi dinh mot tén
ngudi dung va tén vai trd cho mdi yéu cau. Néu tén ngudi ding hodc tén vai trd 1a null, bat
ky gia tri nao ciing s& théa man yéu cau. Khac voi cac quyén truy xuit ma 1énh, mot yéu cau
RBS khong cho két qua trong mot stack walk; bo thyc thi chi danh gia tén ngudi ding va cac
vai tro ciia nguoi dung hién hanh.
Poan ma duéi ddy trinh bay ct phap ciia mot yéu ciu bao mat khai bao:
// CG phap cua moét yéu cdu bao mat khai bdo dua-trén-vai-trd.
[PrincipalPermission (SecurityAction.Demand, Name = "UserName",

Role = "RoleName") ]

public static void SomeMethod() { /*...*/}

Ban c6 thé thay cac yéu cau RBS khai bao & murc 16p hay mirc thanh vién. Cac yéu cau mirc-
16p 4p dung cho tit ca cac thanh vién cua 16p trir khi c6 mot yéu cau mirc-thanh-vién chép dé
yéu cau mirc-16p.

Noi chung, ban c6 thé tu chon hién thuc cic yéu ciu RBS bit budc hay khai bao. Tuy nhién,
cac yéu cau bao mat bit budc cho phép ban tich hop cac yéu cau RBS véi logic ciia mé 1énh dé
thuc hién nhirng yéu cau RBS phitc tap. Ngoai ra, néu khong biét vai tro hay tén nguoi dung
dé yéu ciu luc bién dich, ban phai sir dung cac yéu cau bit budc. Cac yéu cau RBS khai bao c6
thuan loi 1a ching doc 1ap véi logic clia mé 1énh va d& nhan biét hon. Ngoai ra, ban co thé
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xem cac yéu cau RBS khai bao bang cong cu Permview.exe (d3 dugc thao luin trong muc
13.6). Cho du hién thyc yéu ciu RBS bit budc hay khai bao, ban cling phai chic réing bd thuc
thi c6 thé truy xudt tén va cac vai trd ctia nguoi dung hién hanh dé danh gia yéu ciu mét cach
phu hop.

Lép System.Threading.Thread md ta mot tiéu trinh ciia hé didu hanh (chay ma lénh duogc-
quan-1y). Thudc tinh tinh currentPrincipal cta I&p Thread chira mot thé hién Iprincipal—
md ta ngudi dung ma tiéu trinh hién dang chay trén danh nghia ctia ngudi ndy. O muc hé didu
hanh, mdi tiéu trinh ciing cé mot Windows access token két giao—mo ta tai khoan Windows
ma tiéu trinh hién dang chay trén danh nghia cia tai khoan nay. Ban can hiéu ring thé hién
IPrincipal va Windows access token 1a hai thuc thé riéng biét. Windows st dung access
token @é thuc hién co ché bao mat hé didu hanh, trong khi bd thyc thi .NET sir dung thé hién
IPrincipal dé danh gia cac yéu cdu RBS & mirc ing dung. Mic du ching c6 thé mé ta cing
mot nguoi dung, nhung diéu nay khong c6 nghia 1a luén ludn nhu vay.

Theo méc dinh, thudc tinh Thread.CurrentPrincipal la khong xac dinh. Vi viéc thu léy cac
thong tin lién quan dén ngudi dung c6 thé mat nhiéu thoi gian, va chi mot phan nho trong s6
cac tmg dung sir dung thong tin nay, cac nha thiét ké . NET chon cach khoi dung "ludi" d6i véi
thuéc tinh cCurrentPrincipal. Trudéc tién, ma 1énh thu léy thuéc tinh
Thread.CurrentPrincipal, b§ thuc thi gan mot thé hién 1Principal cho thudc tinh nay theo
logic sau day:

1. Néu mién tng dung ma tiéu trinh hién hanh dang thuc thi c6 mét principal mic dinh,

thi bd thuc thi s€ gan principal nay cho thudc tinh Thread.CurrentPrincipal.
Theo mic dinh, mién tng dung khéng cé principal mic dinh. Ban cé thé thiét lap
principal mic dinh ctia mot mién tUng dung bang cach goi phuong thirc
SetThreadPrincipal trén mot dbi tugng System.AppDomain mo ta mién ung dung ban
mudn cdu hinh. Dé g0l SetPrincipalPolicy, ma lénh cua ban phai cé phﬁn tr
ControlPrincipal clla SecurityPermission. Ban chi co thé thiét lap principal mac dinh
mot 1an cho mdi mién tng dung; 161 goi SetThreadPrincipal thir hai dan dén ngoai 1€
System.Security.Policy.PolicyException.

2. Néu mién tng dung khong ¢ principal miac dinh, chinh sach principal ciia mién tng

dung s€ xac dinh hién thyc IPrincipal nao s€ dugc tao ra va gan né cho
Thread.CurrentPrincipal.
DPé ciu hinh chinh sach principal cho mot mién tmg dung, ban can thu liy dbi tuong
AppDomain md td mién ung dung va goi phuong thiic setPrincipalPolicy cua ddi tuong
nay. Phuong thic SetPrincipalPolicy nhén vao mdt thanh vién thudc kiéu liét ké
System.Security.Principal.PrincipalPolicy, gid tri nay cho biét kiéu cua ddi tuong
IPrincipal s€ dugc gan cho Thread.CurrentPrincipal. pé g01 SetPrincipalPolicy,
ma 1énh cda ban phai co6 phﬁn tlr ControlPrincipal cla SecurityPermission. Bang 13.4
liét ké cac gia tri clla PrincipalPolicy; gia tri méc dinh la UnauthenticatedPrincipal.

3. Néu mai Iénh cta ban co phﬁn tlr ControlPrincipal clia SecurityPermission, ban ¢é thé
tv tao ra doi tuong IPrincipal va truc tiép gan nd cho thudc tinh
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Thread.CurrentPrincipal. Viéc nay s€ ngan by thuc thi gan cac dbi tuong IPrincipal
mic dinh hodc tao ra cac dbi tuong maéi dua trén chinh sach principal.
Bang 13.4 Cac thanh vién thudc kiéu liét ké PrincipalPolicy
Tén thanh vién Mo ta
Khong co déi tuong IPrincipal nao dugc tao ra,

NoPrincipal Thread.CurrentPrincipal trd v&€ mot tham chi€u
null.

Mot doi tuong System.Security.Principal.
UnauthenticatedPrincipal GenericPrincipal rSng dugc tao ra va duogc gan
cho Thread.CurrentPrincipal

Mot dbi tuong WindowsPrincipal (MmO td ngudi
WindowsPrincipal dung Windows da dang nhap) duoc tao ra va
duoc gén cho Thread.CurrentPrincipal.

Bat ké sir dung phuong phap nio dé thiét 1ap 1principal cho tiéu trinh hién hanh, ban ciing
phai lam nhu thé trude khi sir dung cac yéu cau bao mat RBS, néu khong thong tin vé ngudi
dung (1principal) s& khong c6 hiéu luc dé bo thuc thi co thé xir Iy yéu cau. Binh thuong, khi
chay trén nén Windows, ban thiét 1ap chinh sach principal cia moét mién mg dung la
PrincipalPolicy.WindowsPrincipal dé thu léy thong tin vé nguoi dung Windows:

// Thu 14y mét tham chiéu dén mién tng dung hién hanh.

AppDomain appDomain = System.AppDomain.CurrentDomain;

// C&u hinh mién tng dung hién hanh sao cho s dung cac

// principal dwa-trén-Windows.

appDomain.SetPrincipalPolicy (
System.Security.Principal.PrincipalPolicy.WindowsPrincipal);

File RoleBasedSecurityExample.cs (trong dia CD dinh kém) minh hoa cach st dung cac yéu

ciu RBS bit budc va khai bao. Phan thir nhat trinh bay ba phuong thirc dugc bao vé bang cac

yéu cAu RBS bit budc. Néu ddi tuong Thread.CurrentPrincipal khong thdéa cac doi hoi vé tén

nguoi dung va tu cach thanh vién, yéu clu s& ném ngoai 1€ securityException.

public static void ProtectedMethodl () {

// Mot yéu cdu bao mat bit budc dua-trén-vai-tro: principal
// hién hanh mé td mdét dinh danh vdi tén la "nnbphuong8l",
// céac val trd cua principal la khdéng quan trong.
System.Security.Permissions.PrincipalPermission perm =

new System.Security.Permissions.PrincipalPermission

(@"MACHINE\nnbphuong81l", null);

perm.Demand () ;
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public static void ProtectedMethod2 () {

// Mot yéu cdu bao mat bt budc dua-trén-vai-tro: principal
// hién tai la mdét thanh vién cua vai trd "Managers" hay
// "Developers". Khi su dung PrincipalPermission, ban chi cé thé dién
// ta mbi quan hé& OR. P6 1la vi phuong thttc PrincipalPolicy.Intersect
// lubn tra vé mét quyén réng tru khi hai input 1a nhu nhau.
// Tuy nhién, ban cé thé st dung 16gic cua ma& lénh d& hién thuc
// céc diédu kién phtc tap hon. Trong trudng hop nady, tén cua dinh
// danh 1la khdéng quan trong.
System.Security.Permissions.PrincipalPermission perml =

new System.Security.Permissions.PrincipalPermission

(null, @"MACHINE\Managers");

System.Security.Permissions.PrincipalPermission perm2 =
new System.Security.Permissions.PrincipalPermission

(null, @"MACHINE\Developers");

perml.Union (perm2) .Demand () ;

public static void ProtectedMethod3 () {

// Mot yéu clu bao mat bit budc dwa-trén-vai-trd: principal
// hién tai md ta mdt dinh danh vdi tén la "nnbphuong8l" va
// la mdét thanh vién cua vai trd "Managers".
System.Security.Permissions.PrincipalPermission perm =

new System.Security.Permissions.PrincipalPermission

(@"MACHINE\nnbphuong8l", @"MACHINE\Managers");

perm.Demand () ;
}

Phan thir hai trinh bay ba phuong thirc dugce bao vé bang cac yéu cau RBS khai bao, tuong
duong véi cac yéu cau RBS bit budc vira duoc trinh by ¢ trén:
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// Mét yéu clu bao mat khai bio dya-trén-vai-trd: principal hién tai
// md ta mdt dinh danh véi tén la "nnbphuong8l", cac vai trd cua
// principal la khéng quan trong.
[PrincipalPermission (SecurityAction.Demand,
Name = @"MACHINE\nnbphuong81") ]

public static void ProtectedMethodl () { /*...*/}

// Mét yéu cau bao mat khai bdo dua-trén-vai-tro: principal hién tai
// la mdt thanh vién cua vai trd "Managers" hay "Developers". Ban chi
// c6 thé dién ta mbi quan hé OR (khéng thé dién ta mbi quan hé AND).
// Tén cua dinh danh la khdéng quan trong.
[PrincipalPermission (SecurityAction.Demand,

Role = Q"MACHINE\Managers")]
[PrincipalPermission (SecurityAction.Demand,

Role = Q@"MACHINE\Developers") ]

public static void ProtectedMethod2 () { /*...*/}

// M6t yéu clu bdo mat khai bao dua-trén-vai-trd: principal hién tai
// mdé tda mébt dinh danh véi tén la "nnbphuong8l" va la mdét thanh vién
// cua vai trd "Managers".
[PrincipalPermission (SecurityAction.Demand,

Name = @"MACHINE\nnbphuong81",

Role = Q"MACHINE\Managers")]

public static void ProtectedMethod3() { /*...*/}

15. G nh@n ngudi ding Windows

? Ban mudn mi Iénh ciia ban chay trong ngir canh ciia mdt nguoi dung Windows
nao d6 chir khong phai tai khodn ngwdoi dung hién dang tich cwe.

X Thu liy ddi twong System.Security.Principal.WindowsIdentity md ti nguoi
diung Windows ma ban cin gia nhan, roi goi phuong thirc Impersonate ciia ddi
twong WindowsIdentity.

MBbi tiéu trinh Windows déu c6 mot access token két giao—mo ta tai khoan Windows ma tiéu
trinh hién dang chay trén danh nghia cta tai khoan nay. Hé diéu hanh Windows st dung
access token dé xac dinh mot tiéu trinh c6 cic quyén thich dang dé thuc hién cac thao tac
dugc-bao-vé trén danh nghia cia tai khoan nay hay khong, nhu doc/ghi file, khoi dong lai hé
thong, va thay do6i thoi gian hé thong.

Theo miac dinh, mdt rng dung dugc-quan-1y chay trong ngit canh cuia tai khoan Windows da
thyc thi tng dung. Piéu nay 1a hoan toan binh thudng, nhung d6i lic ban mudn chay ung
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dung trong ngir canh cua mot tai khoan Windows khac. Diéu nay diung trong trudng hop cac
tmg dung phia server can xur 1y phién giao dich dua trén danh nghia cua cac nguoi dung két
ndi dén server. Thong thudng, mot tng dung server chay trong ngit canh cua tai khoan
Windows dugc tao riéng cho ing dung—day 1a tai khoan dich vu (service account). Tai khoan
dich vu nay s& ¢ cac quyén t6i thiéu dé truy xuat cic tai nguyén hé thong, lam cho tmg dung
hoat dong nhu thé d6 1a nguoi ding da két nbi cho phép tmg dung truy xuét cac hoat dong va
tai nguyén phu hop véi quyén han cia ngudi dung d6. Khi mot tmg dung ndm 1ay dinh danh
cua mot ngudi dung khac, day 1a sy gid nhan (impersonation). Néu duoc hién thuc dung, su
gia nhan s& don gian hoa viéc quan tri bao mat va thiét ké ing dung, trong khi van duy tri viéc
giai trinh nguoi dung.

= Nhu da thdo luén trong muc 13.14, Windows access token va .NET principal cia
mdt tiéu trinh 1a cac thue thé riéng biét va c6 thé mé ta nhirng nguwoi dung khac
nhau. K¥ thuit gia nhan dwoc mé ta trong muc nay chi thay doi Windows access
token cuaa tiéu trinh hién hanh, chir khong thay ddi principal caa tiéu trinh nay.
pé thay dbdi principal cia tiéu trinh, ma 1énh caa ban phai c6 phin tir
ControlPrincipal cilla SecurityPermission va gan mdt dbéi twong
System.Security.Principal.IPrincipal méi vao thudc tinh CurrentPrincipal cta
System.Threading.Thread hién hanh.

Lép system.Security.Principal.WindowsIdentity cung Cép cac churc ndang ma thong qua do,
ban c6 thé thuc hién su gia nhan. Tuy nhién, qua trinh nay tuy thudc vao ung dung cua ban
dang chay trén phién ban Windows ndo. Trén Windows Server 2003 tr&d vé sau, 16p
WindowsIdentity hd trg cac phién ban nap ciia chong phuong thirc khoi dung, cho phép tao ra
cac ddi tuong windowsIdentity dua trén tén tai khoan cta ngudi dung can gia nhan. Trén tat
ca cac phién ban Windows truéc d6, trudc hét ban phai thu ldy system.IntPtr chira tham
chiéu dén Windows access token mé ta ngudi dung cin gia nhan. Dé thu iy tham chiéu nay,
ban can sir dung mot phuong thirc nguyén sinh nhu LogonUser ctia Win32 API.

=™ Vén dé chii yéu khi thue hién sy gia nhan trén Windows 2000 va Windows NT la
mdt tai khoan phai ¢é dic quyén SE TCB NAME thi méi c6 thé thuc thi
LogonUser. Piéu nay doi héi ban ciu hinh chinh sach bio mat cia Windows va
cAp cho tai khoan quyén “Act as part of operating system” (mirc tin ciy rit cao).
Ban dirng bao gio truc tiép cip dic quyén SE_TCB _NAME cho céc tai khoan
nguoi dung.

Mot khi dd co ddi twong WindowsIdentity md ta ngudi ding cin gia nhan, ban hiy goi
phuong thirc Impersonate cia nd. Tu lic nay, tat ca cac hanh dong ma ma Iénh cua ban thyuc
hién déu dién ra trong ngit canh cua tai khoan Windows da duogc gia nhan. Phuong thirc
Impersonate tra vé dbi tuong System.Security.Principal.WindowsSecurityContext, ddi
tuong nay mo ta tai khoan tich cuc trudc khi gid nhan. bPé tr& vé tai khoan cl, ban can goi
phuong thirc undo ctia dbi tuong WindowsSecurityContext nay.

Ung dung dudi day trinh bay sy gia nhan cia mot ngudi ding Windows. Ung dung nay can
hai d6i s6 dong Iénh: tén tai khoan ciia nguoi ding can gia nhan va password cua tai khoan.
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Ung dung nay sir dung ham LogonUser ctia Win32 API dé thu 1ay Windows access token cho
nguoi dung duoc chi dinh, gia nhan ngudi ding nay, rdi trd vé ngir canh ciia ngudi ding cil.
Vi duy, 1énh ImpersonationExample nnbphuong8l password s€ gid nhén ngudi dung
nnbphuong81 néu nguoi dung do da tOn tai trong co s& dit liéu tai khoan cuc bo.

using System;

using System.IO;

using System.Security.Principal;

using System.Security.Permissions;

using System.Runtime.InteropServices;

// Bao dam assembly cé quyén truy xuldt md lénh khéng-dugc-quan-1ly
// va cé quyén kiém sodt principal cta tiéu trinh.
[assembly:SecurityPermission (SecurityAction.RequestMinimum,

UnmanagedCode=true, ControlPrincipal=true)]
public class ImpersonationExample {

// Pinh nghia cic hing sb dugc st dung cung véi ham LogonUser.
const int LOGON32 PROVIDER DEFAULT = 0;

const int LOGON32 LOGON INTERACTIVE = 2;

// Nhé&p ham Win32 LogonUser tu advapi32.dll. Chi dinh
// "SetLastError = true" d& cé thé& truy xudt cdc md 18i cua Win32.
[DllImport ("advapi32.dll", SetLastError=true)]
static extern int LogonUser (string userName, string domain,
string password, int logonType, int logonProvider,

ref IntPtr accessToken);
public static void Main(string[] args) {

// Tao mét IntPtr méi d& gitt 14y access token
// do ham LogonUser tra vé.

IntPtr accessToken = IntPtr.Zero;

// Goi LogonUser d& thu 14y access token cho ngudi dung

// dugc chi dinh. Bién accessToken dugc truyén cho LogonUser

// badng tham chiéu va sé& chtta tham chiéu dén Windows access token
// néu LogonUser thanh céng.

int result = LogonUser (
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)7

args[0], // tén ngudi dung dé ding nhap
", // s dung CSDL tai khoan cuc bd
args[1], // password cua ngudi dung

LOGON32 LOGON INTERACTIVE, // tao mdét interactive login
LOGON32 PROVIDER DEFAULT, // su dung logon provider mdc dinh

ref accessToken // nhédn access token handle

// Néu 18i xdy ra (LogonUser tra vé zero), hién thi 18i va thoat.

if (result == 0) {
Console.WriteLine ("LogonUser returned error {0}",
Marshal.GetLastWin32Error());
} else {

// Tao mbét WindowsIdentity méi tu Windows access token.

WindowsIdentity identity = new WindowsIdentity(accessToken);

// Hién thi dinh danh dang tich cuc (trudc khi gia nhan).
Console.WriteLine ("Identity before impersonation = {0}",

WindowsIdentity.GetCurrent () .Name) ;

// Gid nh&n ngudi dung di dugc chi dinh. P6i tuogng
// WindowsImpersonationContext chta cac thdng tin

// cadn thiét d& tro vé& nglt canh ctia ngudi dung cii.
WindowsImpersonationContext impContext =

identity.Impersonate();

// Hién thi dinh danh dang tich cuc (trong lGc gid nhan).
Console.Writeline ("Identity during impersonation = {0}",

WindowsIdentity.GetCurrent () .Name) ;

// KA A I AR A I I A A I I A A I A I A A I I A A I I A A I A A A A A A I A A A F A A F A Ak A Ak kA A xk kA A hkk

// Thuc hién cédc hanh déng vdi danh nghia ngudi dung dugc gia nhén

// KA KA A AR A A A AR A A AR A A A A A A A AR I A A A I A A A A A AR A I A A A I A A A A A A AR FA A ARk A ARk h kK
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// Tré vé ngudi dung Windows cii bdng dbi tuong
// WindowsImpersonationContext.

impContext.Undo () ;as

// Hién thi dinh danh dang tich cuc (sau khi gia nhéan).
Console.WriteLine ("Identity after impersonation = {0}",

WindowsIdentity.GetCurrent () .Name) ;
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at ma (cryptogmphy) 1a mdt trong nhu’ng mit phtrc tap nhat cia qua trinh phat
trién phan mém ma bat ky nha phét trién nao ciing s& st dung. Ly thuyét k¥ thuat
mat ma hién dai cuc ky kho hiéu va doi hoi mot mure kién thirc toan hoc ma tuong
dbdi it ngudi 6 duge. May min 1 thu vién 16p .NET Framework cung cip cac hién thuc dé sir
dung cho hau hét cac ky thuat mat ma thong dung va hd trg cac giai thuat phd bién nhét.
Chuong nay s& ban vé cac van dé sau:
Tao s6 ngau nhién (muc 14.1).
Tao va xac minh cac ma bam mat ma va cdc ma bam c6 khoa (muc 14.2, 14.3, 14.4, va
14.5).
Str dung giai thuat d6i ximg va khong ddi xtimg dé mat hoa va giai mat hoa dir liéu
(muc 14.6 va 14.8).
Tim lai, luu trit, va chuyén d6i cac khoa mat ma (muc 14.7, 14.9, va 14.10).
= Khi nghi cach ap dung cac ky thuit trong chwong nay vao ma lénh, ban nén nhé
ring mit mi ching phai la ciai ma ban hién thwc don 1é. Mat ma khéng ngang
bing véi bao mat (security); sit dung mat ma chi 1a mot phan nhé trong viéc tao
mot giai phap an toan.
bPéi voi nhitng ai chua quen thudc voi mat ma, dudi day la dinh nghia ciia mét sb tur quan
trong:
+  Encrypt (30ng tur, tam dich 1a mat hoa) 1a ma hoa théng tin theo cach nao dé dé moi
ngudi khong thé doc duoc no, trir nhitng ai c6 khoa.

*  Decrypt (d0ng tur, tam dich la giai mat hoa) la gidi ma thong tin da-dugc-mat-hoa.
+  Key 1a chudi cac bit dung dé mat hoa va giai mat hoéa thong tin.
*  Plaintext 14 text chua-dugc-mat-hoa hay da-dugc-giai-méat-hoa.

*  Ciphertext 1a text da-dugc-mét-hoa.

. ‘Iaosﬁlngéunliién

Ban can tao mgt so0 ngau nhién dung cho cac irng dung mat ma va bao mat.

XX -~

Sit dung mot bd tao s ngiu nhién mat ma (cryptographic random number
generator), chzzlng han system.Security.Cryptography.RNGCryptoServiceProvider.

Lép System.Random 1a mot b tao s6 gia ngdu nhién, n6 sir dung mot giai thuat toan hoc dé mo
phong viéc tao sb ngiu nhién. Thyc ra, giai thudt nay 1a tit dinh (deterministic), nghia 1a ban
ludn c6 thé tinh duoc s ké tiép sé 1a gi dya trén s di duoc tao trudc d6. Piéu nay nghia 1a
céc sb dugc tao bdi 16p Random s& khong phu hop khi tinh bdo mat dugc uu tién, chéng han tao
khoa mét hoa va password.

Khi cdn mot sé ngau nhién khong tit dinh (nondeterministic) ding trong cac img dung lién
quan dén mat md hay bao mat, ban phai st dung bod tao sd ngiu nhién din xuit tir 16p
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System.Security.Cryptography.RandomNumberGenerator.IDﬁyléInétléptﬂ)utuqnglnététcé
cac bd tao sd ngau nhién cy thé déu s& thira ké tir né. Hién tai, chi c6 mét hién thuc 1a 16p
RNGCryptoServiceProvider. LOp ndy cung cdp modt vo boc duoc-quan-ly cho ham
CryptGenRandom ctia Win32 CryptoAPI, va ban c6 thé sir dung dé dé vao mot mang byte cc
gia tri byte ngau nhién.
= Ciac sb do RNGCryptoServiceProvider sinh ra khéng thit sy ngiu nhién. Tuy
nhién, chiing “dia” ngiu nhién dé dap &ng yéu ciu cho cic ing dung mat ma va
bio mat trong hiu hét cac mdi truong chinh phii va thwong mai.
Lép co s& RandomNumberGenerator la mot factory cho cac 16p hién thuc dan xuét tir do. Goi
RandomNumberGenerator.Create ("System.Security.Cryptography.RNGCryptoServiceProvider")
s& tra vé mot thé hién clia RNGCryptoServiceProvider, va ban co thé sir dung no dé tao s6
ngiu nhién. Ngoai ra, vi RNGCryptoServiceProvider 1a hién thyc duy nhit nén noé s& la l6p
mac dinh dugc tao ra khi ban goi phuong thic create khoéng co déi  sé:
RandomNumberGenerator.Create ().
Vi du dudi day tao mot doi tuong RNGCryptoServiceProvider va st dung nd dé tao cac gia tri
ngau nhién. Phuong thirc GetBytes d6 vao mot mang byte cac gia tri byte ngiu nhién. Ban ¢
thé sir dung phuong thirc GetNonzeroBytes néu can dit liéu ngiu nhién khong chira gia tri
Zero.
using System;

using System.Security.Cryptography;
public class SecureRandomNumberExample {
public static void Main() {

// Tao mang byte dung d& luu tri dit 1iéu nglu nhién.

byte[] number = new byte[32];

// Tao bd tao sbé ngdu nhién mic dinh.

RandomNumberGenerator rng = RandomNumberGenerator.Create();

// Tao dit 1iéu nglu nhién.

rng.GetBytes (number) ;

// Hién thi dt 1iéu ngdu nhién.

Console.WriteLine (BitConverter.ToString (number)) ;
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= Nhitng nd lwc tinh toin cin thiét dé tao mot sé6 ngiu nhién véi
RNGCryptoServiceProvider 16m hon nhiéu so véi Random. PSi véi muc dich thuong
ngay, sir dung RNGCryptoServiceProvider la qua mirc cin thiét. Ban nén xem xét
s0 hrong s6 ngiu nhién can tao va muc dich ciia cac s6 nay trwée khi quyét dinh
stt dung RNGCryptoServiceProvider. St dung l6p RNGCryptoServiceProvider qua
mirc va khong cin thiét cé thé anh hwéng dang ké 1én hi¢u ning ciia wng dung.

~ 3 >
2. Tinh md bdm dla password
? Ban cén luu trir password ciia nguwdi dang mét cach an toan dé ban co6 thé sir
dung n6 dé xac thwe ngudi ding doé trong twong lai.
X Purng Iwu triv password cia ngwoi dung ¢ dang plaintext vi day la mot nguy co
bao mat lo6n. Thay vao do, hay tao va luu trir mgt ma bam cia password ba‘flng
mot 16p giai thuat bim dén xuét tir 16p

System.Security.Cryptography.HashAlgorithm. Khi xdc thwe, tao ma bam caa
password va so sanh né véi ma bam da dugc luu trir.

Cac giai thudt bam la cac ham mat ma méot chiéu, nhan plaintext c6 chiéu dai thay ddi va tao
mot gia tri s6 c6 kich thude ¢ dinh. Ching 13 mot chiéu vi gan nhu khong thé tim lai
plaintext gbc tir md bam. Cac giai thuat bam 1a tat dinh (deterministic); ap dung cung giai
thuat bam cho mét méu plaintext ludn tao ra cing mé bam. Piéu nay khién ma bam tré nén
hitu ich cho viéc xac dinh hai khdi plaintext (trong truong hop nay 1a password) cé gidng
nhau hay khéng. Muc dich cia cac giai thuat bam bao dam rang—mic du khong phai khong
x4y ra—kha nang hai mau plaintext khac nhau tao ra cing ma bam 1a cyc ky nho. Ngoai ra,
khoéng c¢6 mdi twong quan nao giita su giéng nhau cia hai méiu plaintext va4 mi bam cia
chting; mot khac biét nho trong plaintext ciing c6 thé giy ra khac biét dang ké trong ma bam.
Khi sir dung password dé xac thuc mot ngudi dung, ban khong quan tim dén néi dung cua
password do ngudi dung nhép vao. Ban chi can biét réng password dugc nhap trung khép voi
password ma ban da ghi lai cho nguoi ding dé trong co sé dir liéu tai khoan. Ban chit cua cac
giai thuat bam khién chung tré nén 1y tudng trong viéc luu trir password mot cach an toan.
Khi nguoi dung cung cdp mot password méi, ban phai tao ma bam ciia password va luu trix
ma bam nay, rdi loai bé password dang text. Mdi khi ngudi dung xac thue véi ung dung cia
ban, tinh ma bam cua password do ngudi dé cung cip va so sanh né v6i ma bam ma ban da
luu trit.

=™ Nguoi ta thwong héi cach thu liy password tir mot ma bim. Va ciu tra 10i 1a
khéong thé. Muc dich ciia méi bim 1a déng vai tro nhuw mdt token va ban cé thé
tiy y hru trir n6 ma khéng sinh ra 16 hong bao mat nao. Néu nguoi ding quén
password, ban khong thé tim lai né tir ma bim da dwoc lru trir; ban phai reset
tai khoan nay thanh gia tri mac dinh nao dé, hoiac tao mot password méi cho
ngwoi dung.
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Lép triru twong HashAlgorithm cung cip 16p co s dé tit ca cac hién thuc giai thuat bam cu
thé dan xuét tr d6. Thu vién 16p .NET Framework c6 sau hién thuc giai thuat bam cu thé
(dugc liét ké trong bang 14.1), mdi 16p hién thyc 1a mot thanh vién ctia khong gian tén
System.Security.Cryptography.(:éclép‘véiphén(iuéilé,CryptoServiceProvider bocléy'céc
chirc nang do Win32 CryptoAPI cung cép, trong khi cac 16p véi phan dudi 1a Managed dugc
hién thyc hoan toan bang ma 1énh duoc-quan-1y.

Bang 14.1 Cac hién thyc giai thuat bam

Tén giai thuat én 16 Kich thwéc ma bam (bit)
MD5 MD5CryptoServiceProvider 128
SHA hay SHA1 SHA1CryptoServiceProvider 160
SHAIManaged SHAIManaged 160
SHA256 hay SHA-256 SHA256Managed 256
SHA384 hay SHA-384 SHA384Managed 384
SHAS512 hay SHA-512 SHA512Managed 512

Mic du ban co thé truc tiép tao ra thé hién cua cac l6p giai thuat bam, l6p co sé
HashAlgorithm 14 mot factory cho cac 1ép hién thuc dan xuét tir nd. Goi phuong thirc tinh
HashAlgorithm.Create vGi dbi sb 1a tén giai thuat s& tra vé mot dbi tuong thude kiéu da duoc
chi dinh. Sir dung factory cho phép ban ghi ma 1énh tong quat va ma Iénh nay c6 thé lam viéc
voi bat ky hién thyc giai thuat bam nao.

Mot khi ban da c6 ddi tuong HashAlgorithm, phuong thirc ComputeHash ciia nd nhdn mdt mang
byte chira plaintext va tra vé mot mang byte méi chira ma bam duogc tao ra. Bang 14.1 cho biét
kich thudc ciia ma bam (tinh bang bit) dugc tao ra béi mdi 16p giai thuat bam.

Lép HashPasswordExample dudi day trinh bay cach tao ma bam tur mot chudi (password chang
han). Ung dung nay cin hai d6i sé dong Iénh: tén ciia giai thuat bam can st dung va chudi can
tao ma bam. Vi phuong thirc HashAlgorithm.ComputeHash yéu cAu mot mang byte nén trudc
hét ban phai ma hoa chudi nhap bang 16p System.Text.Encoding (16p ndy cung cip cac co ché
dung dé chuyén chudi thanh/tir cac dinh dang ma hoa ky tu khac nhau).

using System;

using System.Text;

using System.Security.Cryptography;
public class HashPasswordExample {
public static void Main(string[] args) {
// Tao HashAlgorithm cua kiéu dugc chi dinh boi

// dbi sb dong lénh tht nhét.

using (HashAlgorithm hashAlg = HashAlgorithm.Create(args[0])) {
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// Chuyén chudi password (d6i sb dong lénh tht hai)
// thanh mdét mang byte.

byte[] pwordData = Encoding.Default.GetBytes(args[1l]);

// Tao md bdm cua password.

byte[] hash = hashAlg.ComputeHash (pwordData) ;

// Hién thi m& bidm cia password.

Console.WriteLine (BitConverter.ToString (hash));

}
Chay 1énh HashPasswordExample SHAl ThisIsMyPassword S€ hién thi ma bam sau day:

80-36-31-2F-EA-D9-93-45-79-34-C9-FD-21-EE-8D-05-16-DC-A1-E2

3. Tinh md bdm da file

Ban cén xac dinh ndi dung ciia mét file cé thay doi theo thoi gian hay khong.

L}

X Tao ma bam cho ndi dung ciia file bing phuong thirc ComputeHash ciia 16p
System.Security.Cryptography.HashAlgorithm. Luwu trit ma bam nay dé sau nay
so sanh véi cac ma bam dwgc tao méi.

Ngoai viéc cho phép ban lu'u trit password mot cach an toan (da dugc thao luan trong muc
14.2), md bam con cung cdp mot phuong cach rat hay dé xac dinh mot file c6 thay d6i hay
khong. Bang cach tinh toan va luu trit ma bam ctia mét file, sau nay ban c6 thé tinh lai ma
bam cua file nay dé xac dinh file c6 thay doi trong thoi gian chuyén tiép hay khong. Giai thuat
bam sé& sinh ra mot ma bam rat khac ngay ca chi v6i mot thay ddi rat nho trong file, nén kha
nang hai file khac nhau cho ra cung ma bam la cuc ky nhé.

T Cac mi bim chuin khong phu hep khi giri cing véi mdt file dé bao dam tinh
toan ven ciia ndi dung file. Néu ai d6 chin dugc file trén duong di, ngudi nay cé
thé dé dang thay ddi file va tinh lai ma bim. Chiing ta sé thiao luin mdt bién thé
ctia ma bam trong muc 14.5 (ma bam c6 khéa), ma bam nay phu hep cho viéc
bido dam tinh toan ven cua file trén duwong di.

D& dang tao dugc ma bam cua mot file véi 16p Hashalgorithm. Trudc hét, thé hién hoa mot
trong cac hién thuc giai thuat bam din xuat tir 16p HashAlgorithm (ban can truyén tén giai
thuat bam cho phuong thitc HashAlgorithm.Create—xem tén cac giai thudt bam hop 1€ trong
bang 14.1). Ké tiép, thay vi truyén mot mang byte cho phuong thirc computeHash, ban hiy
truyén mot dbi tuong System.IO0.Stream md ta file cin dugc tao ma bam. Dbi tuong
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HashAlgorithm XU 1y qué trinh doc dit liéu tir stream va tra v& mot mang byte chira ma bam
cho file.

Lop HashStreamExample dudi day trinh bay cach tao ma bam tir mét file. Ban phai chi dinh tén
giai thuat bam va tén file lam ddi sé dong 1énh, vi du HashStreamExample SHA1

HashStreamExample.cs

using System;

using System.IO;

using System.Security.Cryptography;

public class HashStreamExample {

—

public static void Main(string[] args) {

// Tao mdét HashAlgorithm véi kidu duoc chi dinh trong
// &5i s6 dong lénh thtt nhit.

using (HashAlgorithm hashAlg = HashAlgorithm.Create(args[0])) {

// Mo mdt FileStream cho file dugc chi dinh trong
// dbi sb6 dong lénh th( hai.
using (Stream file = new FileStream(args|[l],

FileMode.Open)) {

// Tao ma& bam cho ndi dung cua file.

byte[] hash = hashAlg.ComputeHash (file);

// Hién thi ma bam.

Console.WriteLine (BitConverter.ToString (hash));

-=>d h

>

ﬁ ~ =4
K m tra md bam
Ban cin xdc minh mét password hoic xdc nhian mét file vin khong thay dbi bang
cach so sanh hai ma bam.

Chuyén ci ma bam cii va méi thanh chudi thap luc phan, chudi Base64, hay
mang byte va so sanh ching.
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Ban c6 thé sir dung mi bam dé xéac dinh hai mau dir liéu c6 gidng nhau hay khong, dé khong
phai lwu trit hay duy tri viée truy xuit dén dir liéu gbc. Pé xac dinh dit liéu c6 thay dobi theo
thoi gian hay khong, ban phai tao va luu trit ma bam cua dir liéu géc. Sau d6, hay tao mot ma
bam khac cho dif liéu nay rdi so sdnh mi bam cii va méi dé cho thay c6 thay dbi nao xay ra
hay khong. Pinh dang cia ma bam gdc s& xac dinh cach thirc phii hop nhat dé kiém tra ma
bam méi duoc tao.

= Nhiéu muc trong chwong nay sir dung phwong thirc Tostring ciia 16p
System.BitConverter dé chuyén ming byte thanh gia tri chudi thap luc phan khi
hién thi. Mic du dé sir dung va thich hop cho muc dich hién thi, ban c¢6 thé nhin
thiy cach nay khong phu hop khi lwu trit mi bim vi n6 dit ddu gach néi (-) giira
mdi gia tri byte (vi du, 4D-79-3a-c9-...). Ngoai ra, 16p BitConverter khong cung
cAp phwong thirc nao dé phan tich mét biéu dién chudi nhw thé tré vé mot mang
byte.

Ma bam thuong dugc luu trir trong file text & dang chudi thap luc phan (vi duy,

89D22213170A9CFFO9A392F00E2C6C4EDCIBOEF9) hodc chudi dugc mi hoa theo Base64 (vi du,

1dIiExcKnP8Jo5LuDixsTtwbDvk=). Md bim ciing c6 thé dugc luu trit trong co sd dit liéu & dang

gia tri byte tho. Bat ké ban Iuu trir ma bam theo cach nao, budc dau tién khi so sanh ma bam

cili va méi 1a dua ching vé mot dang chung.

Poan mi duéi diy chuyén ma bam mai (méang byte) thanh chudi thap luc phan khi so sanh véi

ma bam cli. Ngoai phuong thirc BitConverter.ToString ma chung ta da thao luan ¢ trén, thu

vién 16p .NET Framework khong cung cip phuong thirc nao dé chuyén mot mang byte thanh

chudi thap luc phan. Ban phai viét mot vong lap di qua cac phén tr cua mang byte, chuyén

mdi byte thanh chudi, va gin chudi nay vao biéu dién chudi thap luc phan cua ma bam. St

dung System.Text.StringBuilder s& tranh tao ra cac chudi méi khong can thiét mdi khi vong

lap gan gia tri byte ké tiép vao chudi két qua (xem muc 2.1 dé biét thém chi tiét).

// Phuong thtc dung d& so sanh md bim méi véi

// ma bi3m cé sdn (duoc biéu dién & dang chudi thap luc phan).

private static bool VerifyHexHash (byte[] hash, string oldHashString) {

// Tao biéu dién chudi cho mi bim moi.
System.Text.StringBuilder newHashString =

new System.Text.StringBuilder (hash.Length);

foreach (byte b in hash) {

newHashString.AppendFormat ("{0:X2}", b);

// So sanh biéu di&n chudi ctia ma bim cii va mdi,

// va tra vé két qua.
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return (oldHashString == newHashString.ToString());
}
Trong doan ma dudi diy, ma baim méi 1a mot mang byte va ma bam cii 1a mot chudi duge ma
héa theo Base64. Poan mi niy s& ma hoa ma bam mai thanh chudi Base64 rdi thuc hién phép
so sanh chudi.
// Phuong thtc dung d& so sanh ma bim méi véi
// ma bi3m cé s3n (duoc biéu dién & dang chudi Base64).

private static bool VerifyB64Hash (byte[] hash, string oldHashString) {

// Tao bidu dié&n chudi Base64 cho md bim méi.

string newHashString = System.Convert.ToBase64String (hash);

// So sanh biédu dién chudi cta ma bim cii va moi,

// rdi tra vé két qua.

return (oldHashString == newHashString);
}
Cudi cung, doan ma dudi ddy so sanh hai ma bam duoc biéu dién & dang mang byte. Thu vién
16p .NET Framework khong c6 phuong thuc nao thuc hién ki€u so sanh nay, do dé ban phai
viet mét vong lap dé so sanh cac phan tir cua hai mang. Poan ma nay c6 sir dung mot vai ky
thuat khong ton nhi€u thoi gian nhu: bdo dam cac mang byte c6 cung chiéu dai trudc khi bat
dau so sanh chung, va tra vé false khi tim thay khéc biét dau tién.
// Phuong thtc dung d& so sa&nh md bdm méi véi
// md bim cé sdn (dugc biéu dién & dang mang byte) .

private static bool VerifyByteHash (byte[] hash, byte[] oldHash) {

// Néu mét mang 1la null, hodc hai mang cé chiéu dai khéc nhau
// thi chung khéng bing nhau.
oldHash == null

if (hash == null hash.Length != oldHash.Length)

return false;

// Duyét qua mang byte va so sanh mdi giad tri byte.
for (int count = 0; count < hash.Length; count++) {

if (hash[count] != oldHash[count]) return false;

// Hai m& b&m bing nhau.

return true;
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5. ®Bao dam tink toin ven &I Bu 6ang ma bim cé kfida

? Ban cin chuyén mét file cho ai d6 va clp cho ngudi nay mot phwong cach dé xac
minh tinh toan ven cia file.
‘X Cip cho nguoi nhan mdt khéa bi mit (key). Khoa nay cé thé 1a mgt so6 dwoge sinh

ngiu nhién, nhung né ciing c6 thé 12 mot nhém tir ma ban va nguoi nhan da théa
thuan. Sir dung khéa cung véi mgt trong nhirng 16p giai thuit bim c6 khéa dian
xuit tir 16p system.Security.Cryptography.KeyedHashAlgorithm aé tao ma bam co
khéa. Giri ma bam nay cung véi file. Khi nhin dugc file, ngudi nhin sé tao ma
bim c6 khéa cho file nay biang khéa. Néu hai ma bim giéng nhau, ngudi nhin sé
biét ring file nay do ban giri dén va né khong bi thay doi trong qua trinh chuyén
giao.

M3 bam rét hitu ich khi so sanh hai mau dit liéu dé xac dinh chiing c6 giéng nhau hay khéng
(ca khi ban khong thé truy xudt dwgc dit liéu gbc). Tuy nhién, ban khong thé sir dung mé bam
dé cam doan v6i ngudi nhan vé tinh toan ven cua dit lidu. Néu ¢6 ai d6 chan dugce dit ligu,
ngudi nay co thé thay thé dir liéu va tao ma bam méi. Khi nguoi nhan kiém tra ma bam, nd co
vé dung nhung thyc té dir liéu khong gidng voi nhing gi ban gui luc ban dau.

Mot giai phap don gian va hiéu qua cho van dé toan ven dir liéu 1a ma bam co6 khoa (keyed
hash code). Ma bam c6 khoa ciing tuong tg nhu ma bam binh thuong (da dugc thao luan trong
muc 14.2 va 14.3); tuy nhién, md bam c6 khéa két hop thém mot phan tir dir liéu bi mat
(khoa), phan tir ndy chi co ngudi giri va ngudi nhan biét. Néu khong co khoa, khong ai co thé
tao dugc ma bam dang tir tap dit liéu cho trudce.

¥ Khéa phii dugc giir bi mat. Néu ai d6 biét khéa thi c6 thé tao ra mi bim c6 khéa
hop 1&, nghia 1a ban sé khong thé xac dinh ho c6 thay déi ndi dung caa tai liéu
hay khéng. Vi Iy do nay, ban khéng nén chuyén giao hay hru trir khéa cung véi
tai liéu cin dwoc bio vé tinh toan ven. Muc 14.10 s& cung cAp mdt co ché ma ban
¢6 thé sir dung dé trao ddi kh6a mot cach an toan.

Tao ma bam c6 khoda ciing tuong ty nhu tao ma bam binh thuong vi 16p triru tugng
System.Security.Cryptography.KeyedHashAlgorithm mo rong 16p
System.Security.Cryptography.HashAlgorithm. L(')‘p KeyedHashAlgorithm cung Cép mot lé’p
co s dé tit ca cac giai thuat bam c6 khoa dan xuat tir d6. Thu vién 16p .NET Framework c6
hai hién thuc giai thuat bam cé khoa duogc liét ké trong bang 14.2; mdi hién thuc 12 mot thanh
vién cua khong gian tén System.Security.Cryptography.

Bang 14.2 Cac hién thyc giai thuat bam cé khoéa

Giai thuat/Tén Iép Kich thwéc khéa (bit) Kich thwéc ma bam (bit)
HMACSHAL bat ky 160

MACTripleDES 64, 128, 192 64
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Ciling nhu céc giai thuat bam chun, ban ¢6 thé truc tiép tao ra cac dbi tuong giai thuat bam co
khoa, hoac ban c6 thé st dung phuong thiurc tinh KeyedHashAlgorithm.Create v&i doi so la tén
giai thuat. Sir dung factory cho phép ban viét ma 1énh tong quat va ma Iénh nay cé thé lam
viéc véi bat ky hién thyc giai thuat bam c6 khoa nio, nhung theo bang 14.2, mdi 1ép hd trg
cac chiéu dai khoa khac nhau nén ban phai cung cap gié tri nay trong ma 1énh tong quat.

Néu sir dung phuong thtrc khoi dung dé tao ddi tugng bam c6 khoa, ban c6 thé truyén khoa
cho phuong thire nay. Khi sir dung factory, ban phai thiét 1ap khéa bang thudc tinh key (dugc
thira ké tir 16p KeyedHashalgorithm). MOt khi dd cAu hinh khoa, goi phuong thirc computeHash
v6i dbi sb 1a mot mang byte hay mot dbi twong System. 10.Stream. Giai thuat bam cé khoa s&
xtr Iy dit liéu nhdp va tra v& mot mang byte chira ma bam c6 khoa. Bang 14.2 cho thiy kich
thudc ctia ma bam do mdi giai thuat bam co6 khéa sinh ra.

L&p KeyedHashStreamExample dudi day trinh bay céch tao ma bam c6 khoa tir mot file. Ban
phai chi dinh tén file va mot khoa 1am ddi sé dong 1énh. Ung dung nay sir dung 16p HMACSHAL
dé tao ma bam c6 khoa va roi hién thi n6 ra ctra s6 Console.

using System;

using System.IO;

using System.Text;

using System.Security.Cryptography;
public class KeyedHashStreamExample {
public static void Main(string[] args) {

// Tao mang byte ti chudi key (la dbi sb6 dong lénh thtt hai).

byte[] key = Encoding.Unicode.GetBytes (args[1l]);

// Tao moét dbi tuong HMACSHAL
// (truyén key cho phuong thttc khdi dung) .
using (HMACSHAl hashAlg = new HMACSHAL (key)) {

// M& mdt FileStream dé doc file (tén file
// dugc chi dinh trong dbi sb dong lénh thwt nhét).
using (Stream file = new FileStream(args([0],

FileMode.Open)) {

// Tao md bdm cbd khdéa cho ndi dung file.

byte[] hash = hashAlg.ComputeHash (file);

// Hién thi m& bdm cé6 khoéa ra ctra sd Console.
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Console.WriteLine (BitConverter.ToString (hash));

}

Lénh KeyedHashStreamExample KeyedHashStreamExample.cs secretKey s€ sinh ra ma bam
nhu sau:

95-95-2A-8E-44-D4-3C-55-6F-DA-06-44-27-79-29-81-15-C7-2A-48

Ung dung KeyedHashMessageExample.cs (c6 trong dia CD dinh kém) trinh bay cach tao mot
ma bim c6 khéa tir mot chudi. Ung dung nay yéu can hai ddi s6 dong 1énh: mot thong diép va
mot khoa, va s& tao ra ma bam cé khéa cho chudi thong di¢p bang khéa nay. Vi duy, 1énh
KeyedHashMessageExample "Two hundred dollars is my final offer" secretKey s€ sinhra

ma bam nhu sau:

83-43-0D-9D-07-6F-AA-B7-BC-79-CD-6F-AD-7B-FA-EA-19-D1-24-44

6. ®Bao 18 file bang phép mAt hoa &i xing

? Ban cin mit héa mét file biang giai thuit mat hoa ddi xing (symmetric
encryption).
‘X Truwéc hét, ban phai thé hién héa mot trong cac 16p gidi thuat doi xirng cu thé

din xuit tir 16p System.Security.Cryptography.SymmetricAlgorithm. Sau dé, goi
phuwong thitc CreateEncryptor hay CreateDecryptor ciia dbi twong
SymmetricAlgorithm dé thu liy mot ddi twong cé hién thuc giao dién
System.Security.Cryptography.ICryptoTransform. S dung doi tuong
ICryptoTransform nay két hop voi mét doi tuong
System.Security.Cryptography.CryptoStream dé mat hoa hay gidi mat hoa dir li€u
doc tir mot file (dwogc truy xuit bing mot ddi twong System.I0.FileStream).

Lép triru twong SymmetricAlgorithm cung cép mot 16p co s& dé tAt ca céc hién thuc giai thuat
dbi xtg cu thé dan xudt tir d6. Thu vién 16p .NET Framework c6 bon hién thuc giai thuat d6i
xtng cu thé dugc liét ké trong bang 14.3, mdi 16p 1a mot thanh vién cua khong gian tén
System.Security.Cryptoqraphy.(:éc]ép ¢6 dudi 1a cryptoServiceProvider bocléy cac chuc
ning do Win32 CryptoAPI cung cip, trong khi cic 16p co dudi la Managed (hién tai chi ¢
RijndaelManaged) dugc hién thuc hoan toan bang ma lénh duoc-quan-ly. Bang nay ciing cho
thay chiéu dai kh6a ma mdi giai thuat hd trg (chiéu dai mic dinh duoc in dam). N6i chung,
khoa cang dai, cang kho giai mat hoa ciphertext néu khong c6 khoa, nhung ciing c6 nhiéu yéu
t6 khac cAn xem xét.

Bang 14.3 Cac hién thuc giai thuat dbi xirng

Tén giai thuat Chiéu dai khéa (bit)
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DES DESCryptoServiceProvider 64
TripleDES hay 3DES TripleDESCryptoServiceProvider 128, 192
40, 48 56, 64, 72, 80,
RC2 RC2CryptoServiceProvider 88, 96, 104, 112, 120,
128
Rijndael RijndaelManaged 128, 192, 256

Mic di ban c6 thé tao ra cac thé hién cua cac 16p giai thuat ddi ximg mét cach truc tiép, 16p
co SO SymmetricAlgorithm la mot factory cho cac 16p hién thuc cu thé dan xuit tor d6. Goi
phuong thirc tinh SymmetricAlgorithm.Create vOi d6i sb 1a tén giai thuét s& tra vé mot dbi
tuong thudc kiéu da dwgc chi dinh. St dung factory cho phép ban viét ma 1énh tong quat, va
mi 1énh nay c6 thé lam viéc véi bt ky hién thuc giai thuat dbi ximg nao:

string algName = "3DES";

SymmetricAlgorithm alg = SymmetricAlgorithm.Create (algName) ;

= Néu ban goi SymmetricAlgorithm.Create va khéng chi dinh tén giai thuat,
SymmetricAlgorithm s& trd vé mot dbi twong RijndaelManaged. Néu ban chi dinh
mdt gia tri khong hop 1¢, SsymmetricAlgorithm s& tra vé null. Ban cé thé cAu hinh
cac anh xa tén/I6p méi bang file cAu hinh (xem tai liéu .NET Framework SDK dé
biét thém chi tiét).

Trude khi mat héa dit liéu voi mot trong cac 16p giai thuat dbi xtimg, ban cin mot khoa (key)
va mot vecto khai dong (initialization vector). Khéa 1a thong tin bi mat dung dé mat hoa va
giai mat hoa dir liéu. Vecto khoi dong 1a dit liéu ngiu nhién duoc truyén cho giai thuat mat
héa. Ban phéi st dung cung khoa va vecto khéi dong cho ca mat hoa va giai mat hoa dir licu.
Tuy nhién, chi c¢6 khoa 1a can phai dugc giit bi mat, ban c6 thé luu trit hay gui vecto khai
dong cung véi dir liéu da-dugc-méat-hoa.

Khoéa cho mdi 16p dan xudt tir SymmetricAlgorithm cd thé duge truy xuat thong qua thudc tinh
Key, va vecto khai dong c6 thé dugc truy xuit thong qua thudc tinh Tv. Cach don gian nhit va
it 15i nhat dé tao khoa va vecto khéi dong moi la dé 16p tu tao chiing gium ban. Sau khi da tao
mot dbi tuong giai thuét déi xung, néu ban khong thiét lap cac thugc tinh kKey va 1v cho no,
déi tuong nay s€ ty dong tao ra cac gia tri mdi ngay khi ban cho goi mét thanh vién c6 sur
dung cac gia tri Key va 1v. Mot khi da dugce thiét lap, déi tuong giai thuét doi xung s& tiép tuc
str dung cac gi tri Key va Iv nay. Dé thay ddi gia tri ctia Key va Iv, ban c6 thé gan tryc tiép
cac gia tri moi hodc goi phuong thiic Generatekey va GeneratelIv (budc d6i twong giai thuat
ddi xtng tao ra cac gia tri ngau nhién méi).

Ban khong thé tryc tiép thuc hién mat hoa va giai mat héa voi mot ddi twong giai thuat ddi
xtng. Mot khi da tao va cu hinh d6i tuong giai thuat di ximg, ban phai goi phuong thirc
CreateEncryptor hay CreateDecryptor ciia nd dé thu lé.y mot ddi tuong c6 hién thuc giao dién
System.Security.Cryptography.ICryptoTransform. Ké do, ban c6 thé st dung cac phuong
thire ciia ddi twong ICryptoTransform ndy dé mat hoa va giai mat hoa dit liéu. Tuy nhién, ddi
tuong ICryptoTransform yéu cau ban truyén di lidu theo ting khéi (c6 kich thudc ¢b dinh) va
lap (bang tay) khéi dit liéu cudi cing vi khdi nay it khi c6 kich thudc dung.
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Giao dién ICryptoTransform khong qua kho st dung, nhung khong méy than thién; do vay
.NET Framework kém thém 16p System.Security.Cryptography.CryptoStream. Py 1a 16p
dan xuat tir System.I0.Stream, dung dé don gian héa viéc mat hoa va giai mat hoa dir liéu
duoc doc tir cac d6i twong stream khac. Lop ndy cho phép ban mat hoéa va giai mat hoa dix
liéu tir cac file va cac két ndi mang mot cach dé dang bang mot moé hinh xir Iy quen thudc, va
no6 cung Cép cho ban tit ca cac tién ich quen thudc khi truy xudt dit liéu dua-vao-stream.
Phuong thirc khéi dung cua CryptoStream yéu ciu ba ddi sb: mot strean nadm dudi, mot thé
hién cua ICryptoTransform, va  mot gia  tri thudc kiéu liét  ké
System.Security.Cryptography.CryptoStreamMode. Gia tri CryptoStreamMode Cholﬁétché do
ctia dbi tugng Cryptostream mdi; cac gia tri hop 18 1a Read va write. Khi ban goi phuong thirc
Read hay Write clla CryptoStream, CryptoStream s€ st dung ﬂlé]ﬂén,ICryptoTransform dé
mat hoéa va giai mat hda dir liéu dang truyén qua CryptoStream. béi tuong CryptoStream bdo
dam kich thudc khéi dung cho thé hién TcryptoTransform ludn dung.

Céau hinh ctia mot dbi tuong CryptoStream cé tinh linh hoat cao, nhung co6 thé hoi kho hiéu.
Bang 144 mé td hoat dong cua mot doi tuong CryptoStream dua trén ché do6 cua
CryptoStream va kiéu thé hién 1CryptoTransform dugc su dung trong phuong thirc khoi dung
cua CryptoStream.

Bang 14.4 Hoat déng cta dbi twong CryptoStream

Ché do cua Chi thi caa

CryptoStream ICryptoTransform

Stream nam dudi chia  plaintext ngudn.

Read Mat hoa .. n an £
; CryptoStream.Read ghi ciphertext ra by dém xuat.
cre A Stream nam dudi chta  ciphertext ngudn.
Read Giai mat héa .. pA - £ g
CryptoStream.Read ghi plaintext ra by dém xuat.
. .1 s CryptoStream.Write chi dinh plaintext can mat hoa.
Write Mat héa P s e oA 1 P ~ Ar 1 n
Stream nam dudi nhan ciphertext da-dugc-mat-hoa.
CryptoStream.Write chi dinh ciphertext can giai mat
Write Giai mat hoa hoéa. stream nam dudi nhan plaintext da-dugc-gidi-

mat-hoa.

L6p symmetricEncryptionExample dudi day trinh bay cach sir dung giai thuat Triple DES dé
mét hoa mot file va roi giai mat hoa file d6. Phuong thirc Main nhan tén cua file can mat hoa
lam déi s6 dong 1énh. Trudc ti€n, nod s€ tao khoa va vecto khoi dong; sau do, goi phuwong thire
EncryptFile, ké tiép 1a phuong thirc DecryptFile, va sinh ra hai file: file thir nhét chira phién
ban da-duoc-mat-hda cua file nguén, file thtr hai chtra phién ban da-dugc-gidi-méat-hda ctua
file da-dugc-mat-hoa (giong file nguon).

using System;

using System.IO;

using System.Security.Cryptography;
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public class SymmetricEncryptionExample {

public static void Main(string[] args) {

// Tao mdét giai thudt Triple DES méi d& thu ldy khoéa dung cho
// vi du nay. Khba nay sé& dugc dung chung trong cac phuong thic
// EncryptFile va DecryptFile. Binh thudng, khdéa duogc

// thdéa thudn gifta nguoi gui va nguoi nhédn, hodc dugc gui

// (bdi ngudi gui) cung véi file dd-dugc-mét-hoda.

byte[] key;

bytel[] 1iv;

using (SymmetricAlgorithm alg =

SymmetricAlgorithm.Create ("3DES")) {

key = alg.Key;

iv = alg.IV;

// Mat hoéa file. Tién t& "encrypted" s& dugc thém vao tén file

// ngudn va dugc st dung lam tén cua file dd-dugc-mat-hoéa.

EncryptFile (args[0], "encrypted"+args[0], (byte[])key.Clone(),
(byte[])iv.Clone());

// Giai mat hoéa file da-dugc-mat-hoéa. Tién td "decrypted" sé& dugc
// thém vao tén file gbc va dugc st dung lam tén cua file
// da-duoc-gidi-mat-hoéa.

DecryptFile ("encrypted"+args[0], "decrypted"+args[0], key, iv);

// Phuong thic dung dé mat héa mét file (bdng gidi thudt Triple DES)
// vbéi key va iv cho trudc.
private static void EncryptFile(string srcFileName,

string destFileName, byte[] key, bytel[] iv) {

// Tao céac stream dé& truy xuidt file ngudn va file dich.
Stream srcFile =

new FileStream(srcFileName, FileMode.Open, FileAccess.Read);
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Stream destFile =
new FileStream(destFileName, FileMode.Create,

FileAccess.Write);

// Tao mot gidi thudt Triple DES méi d& mat hoéa file.
using (SymmetricAlgorithm alg =

SymmetricAlgorithm.Create ("3DES")) {

// C&u hinh thuéc tinh Key va IV cua giai thuat.
alg.Key = key;

alg.IV = iv;

// Tao moét CryptoStream dé mat hda ndéi dung cua

// Stream ngudn khi né dugc doc. Goi phuong thuc

// CreateEncryptor cua SymmetricAlgorithm

// d& nhan thé hién ICryptoTransform va

// truyén né cho CryptoStream.

CryptoStream cryptoStream = new CryptoStream(srcFile,
alg.CreateEncryptor (),

CryptoStreamMode.Read) ;

// Khai bdo bd dém dung dé doc dir liéu tu file ngudn
// théng qua CryptoStream va ghi né ra file dich.
int bufferLength;

byte[] buffer = new byte[1024];

// Poc file ngudn (tung khbéi 1024 byte) va ghi phién ban
// da-dugc-mat-hoda ra file dich.
do {
bufferLength = cryptoStream.Read (buffer, 0, 1024);
destFile.Write (buffer, 0, bufferLength);

} while (bufferLength > 0);

// Pbéng stream va xbéa cac di liéu bi méat.
destFile.Flush();

Array.Clear (key, 0, key.Length) ;
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Array.Clear(iv,0,iv.Length);
cryptoStream.Clear () ;
cryptoStream.Close() ;
srcFile.Close () ;

destFile.Close();

// Phuong thtc dung d& giai mat héa mot file da-dugc-mat-hda bing
// giai thudt Triple DES véi key va iv cho trudc.
private static void DecryptFile(string srcFileName,

string destFileName, byte[] key, bytel] iv) {

// Tao céac stream dé& truy xudt file ngudn va file dich.
Stream srcFile =

new FileStream(srcFileName, FileMode.Open, FileAccess.Read);
Stream destFile =

new FileStream(destFileName, FileMode.Create,

FileAccess.Write);

// Tao mot gidi thudt Triple DES méi d& gidi mat héa file.
using (SymmetricAlgorithm alg =

SymmetricAlgorithm.Create ("3DES")) {

// C&u hinh thuéc tinh Key va IV cua giai thuat.
alg.Key = key;

alg.IV = iv;

// Tao mdét CryptoStream dé giai mat hoéa ndi dung cua dir liéu

// da-dugc-mdt-hda khi né dugc ghi. Goi phuong thic

// CreateDecryptor clia SymmetricAlgorithm d& nhan thé& hién

// ICryptoTransform va truyén né cho CryptoStream.

CryptoStream cryptoStream = new CryptoStream(destFile,
alg.CreateDecryptor (),

CryptoStreamMode.Write);

// Khai bdo bd dém dung dé doc dir liéu tu file da-duoc-

// madt-hdéa va ghi ra file dich théng qua CryptoStream.
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int bufferLength;

byte[] buffer = new byte[1024];

// Poc file da-dugc-mat-hoda (tiung khbdi 1024 byte) va ghi
// phién ban da-dugc-gidi-mdt-hda ra file dich.
do {
bufferLength = srcFile.Read(buffer, 0, 1024);
cryptoStream.Write (buffer, 0, bufferLength);

} while (bufferLength > 0);

// Pbéng stream va xbéa cac dit 1iéu bi mat.
cryptoStream.FlushFinalBlock() ;
Array.Clear (key, 0, key.Length) ;
Array.Clear (iv,0,iv.Length);
cryptoStream.Clear();
cryptoStream.Close () ;

srcFile.Close();

destFile.Close();

—

7. Truy @i Rfida dOi x\Fng BF password
?

Ban cin tao mdt khéa ddi xirng tir mdt password dé ngudi dung chi cin nhé
password va khong can luu trir khoa.

>

Stt dung 16p System.Security.Cryptography.PasswordDeriveBytes dé tao khoa doi
xirng tir chudi password.

Hiém c6 nguoi nao nhé duge gia tri cia mot khéa dbi xtimg, va khong thuc té khi bat nguoi
dung nhép cac sé dai nhu thé bang tay. Diéu nay nghia 1a khéa phai dugc luu trit & mot dang
an toan sao cho tmg dung c6 thé truy xuét dugc (trong smart card, dia mém, co so dir liéu hay
file). Van dé lién quan véi viéc cip, phan bd, truy xudt, va luu trit khoa 13 mét trong nhimng
mit khé nhét trong qué trinh hién thuc bat ky giai phap mat mi nao (van dé nay duoc quy
chung vé quan ly khoéa). Khi can ghi nhé mét bi mat (khoa), ban khong chi lo bao v¢ dir ligu
ma con phai lo bao vé cac bi mat dung dé bao vé dit lieu!

Mot cach luu trit khoa 1a cdp cho nguoi dung mot password dé nhé hon va sir dung mét giao
thuc truy lai khoa (key derivation protocol) dé tao mot khéa ddi xung tir password. Theo do,



567
Chuwong 14: Mat ma

mdi khi can mat hoa hay giai mat hoéa dit liéu, ngudi dung chi can nhap password va mdy tinh
s€ tao ra khoa (néu ngudi dung nhip cung password, giao thirc nay s€ tao ra cung khoa).

= Truy lai khéa tir nhitng tir hay nhém tir d& nhé 1am giam dang ké tinh ngiu
nhién ciia khéa, din dén giam tinh bao mat dwgc cAp béi nhitng ham mat ma cé
sit dung khéa d6. Trong truomg hop tdi té nhét, hacker c6 thé doan dwoc
password, va crack dir lieu cia ban thdéng qua viéc gidi mad mat ma
(cryptanalysis).

Thu vién 16p .NET Framework c¢6 mdt hién thyc truy lai khoa d6i xung:

PasswordDeriveBytes. LOp nady st dung mdt giai thuat bam dugc ap dung 1ap di 1dp lai cho

mot password dé tao ra mot khoa véi chiéu dai nhu mong mudn. Khi ciu hinh mot ddi tuong

PasswordDeriveBytes, ban co thé chi dinh tén giai thuat bam cling nhu sb lan lap (méc dinh,

SHA-1 duge ap dung 100 lan). Ngoai ra, ban ciing can cung cip gia tri salt. Salt 1a dir li¢u

ngau nhién ma qua trinh truy lai khéa s& sir dung dé lam cho khéa tim dugc tré nén bén viing

hon ddi véi cac dang tAn cong béng mét ma. Ban khong can gilt bi mat cho gia tri salt; ban
phai luu trit va sir dung no khi truy lai khoa tir password sau nay (néu khong co gia tri salt
dung, ban s& khong thé truy lai khoa dung va khong thé giai mat hoa dugc).

. Ban khéng thé tao khoéa bat ddi xtirng bing giao thirc truy lai khéa. Giai thuat
mit héa bat ddi xing (asymmetric encryption) dwa vao cac mdi lién hé toan cu
thé giira cac thanh phin khoéa cong khai (public key) va khéa riéng (private key).
Nhu thé, mdi gidi thuat mat hoa bat ddi xing yéu ciu ban phai tuin theo mot
quy trinh riéng dé c6 thé tao ra cic khéa méi.

Vi du duéi day trinh bay cach sir dung 16p PasswordberiveBytes dé tao mot khoa dbi xtimg

gdm 64 bit tir mot chudi password. Vi du nay yéu ciu hai d6i sé dong 1énh: tén giai thuat bam

va password (tén cia céc giai thuat bam da dugc liét ké trong bang 14.1).

using System;

using System;

using System.Security.Cryptography;
public class DerivedKeyExample {
public static void Main(string[] args) {

// St dung moét bd tao sb ngdu nhién dé tao giad tri salt.
byte[] salt = new byte[8];

RandomNumberGenerator.Create () .GetBytes (salt) ;

// Tao moét dbi tuong PasswordDeriveBytes dé& tao khéa tu
// password. Cin cung cidp password ngudn (la déi sb dong
// lénh tht hai) va salt.

PasswordDeriveBytes pdb =



568
Chuwong 14: Mat ma

new PasswordDeriveBytes (args[l], salt);

// Thiét 1&p giai thudt b&m dung d& tao khéa, tén
// giai thudt dugc chi dinh trong déi sé dong lénh tht nhét.
// Giai thudt dugc st dung mdc dinh la SHA-1.

pdb.HashName = args[0];

// Thiét lap sb 1an 1&p 1a 200 (day 1la sb 1lan giai thuat biam
// duoc ap dung cho password dé& tao khoéa). Mic dinh 14 100.

pdb.IterationCount = 200;

// Tao mét khoéa gdm 8 byte (64 bit) tu password.
// Chiéu dai cua khoéa bi giéi han bdi chiéu dai cua
// ma bdm - 160 bit dbi voéi SHA-1.

byte[] key = pdb.GetBytes (8);

// Hién thi khéa va salt.

Console.WriteLine ("Key = {0}", BitConverter.ToString(key)):;

Console.WriteLine ("Salt {0}", BitConverter.ToString(salt));

}

Chay 1énh DerivedKeyExample SHAl SOmeVereeStr@ngeP@$$wOrd (s dung gidi thuat bam
SHA-1 @& truy lai mot khoa gdm 8 byte tir chudi "somevVereestrengepessword") s& sinh ra két
xuat trong ty nhu sau:

Key = 53-72-74-5B-A4-88-A4-80

Salt = 70-82-79-F4-3B-F9-DF-D2

Chuy réng, mdi khi ban chay cting mot 1énh, DerivedKeyExample sinh ra khoa khac nhau. D6
1a do tac dung cua salt. Néu ban bo di dong 1énh gan mdt gié tri ngﬁu nhién vao salt (dugc in
dam trong doan ma trén), sau d6 bién dich lai va chay DerivedKeyExample, ban s& nhan thay vi
du nay luén tao ra cung mot khoa véi mot password cho trude.

8. GUri mdt bf mAt 6&ng phép mAt hida 68t dOi xPng

? Ban cén sir dung phép mit héa bat d6i xing (asymmetric encryption) dé giri mot
bi mit.
x Thé hién héa lép giadi thuat bat dbi Xtrng System.Security.Cryptography.

RSACryptoServiceProvider. St dung phwong thirc RSACryptoServiceProvider.
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Encrypt va khéa cong khai (public key) cha nguoi nhan dé mat héa thong diép.
Sau do, nguwdi nhin sé sir dung phuong thirc RSACryptoServiceProvider.Decrypt
va khéa riéng (private key) dé giai mat héa bi mat da-dwoc-méat-héa.

.NET Framework dinh nghia mot hé théng phan cip theo 16p cho céac giai thuat bat dbi ximg
twong tu nhu dd dinh nghia cho céc giai thuat doi xung (dd duoc thao luan trong muc 14.6).
Tét ca cac giai thuat bat d6i xung phai thira ké mot 16p co s triru twong chung cé tén la
System.Security.Cryptography.AsymmetricAlgorithm. CO hai hién thyc giai thuat bat dbi
xtng cu thé:

¢ System.Security.Cryptography.RSACryptoServiceProvider

¢ System.Security.Cryptography.DSACryptoServiceProvider

Vi ¢6 dudi 12 cryptoserviceProvider nén ca hai 16p nay déu boc liy cac chirc niang do Win32
CryptoAPI cung cip. Tuy nhién, chi c6 16p RSACryptoServiceProvider 13 hd trg viéc mat hoa
dir liéu. Lop DsACryptoServiceProvider hién thue Digital Signature Algorithm (DSA), ban c6
thé sir dung giai thuat nay chi dé tao chit ky s6 (xem Federal Information Processing
Standard [FIPS] 186-2 tai [http://www.itl.nist.gov/fipspubs] dé biét thém chi tiét vé DSA).

Mic di ban c6 thé tao mot d6i twong giai thuat bat déi xtimg bing phuong thic tinh create
cua 16p co sé AsymmetricAlgorithm, nhung bu lai ban s€ phai tra gia chut it cho viéc nay. Lép
AsymmetricAlgorithm khong khai bdo cdc phuong thuc ma RSACryptoServiceProvider sUr
dung dé mat hoa va giai mat hoa dir li¢u. Thay vao do, ban phai truc tiép thé hién hoa 16p
RSACryptoServiceProvider bang mot trong cac phuong thirc khai dung cuia né.

Trudc khi mét hoa hay giai mat hoa di li€u voi ddi tuong RSACryptoServiceProvider, ban can
truy xuét cac khoa thich hop. Khoa cua giai thuat bit dbi ximg khac nhiéu so v6i khoa cua giai
thuat ddi xting. Thtr nhat, né c6 hai thanh phan: khéa cong khai (public key) va khoa riéng
(private key). Thir hai, thay vi chi 1a mot ddy cac byte duoc sinh ngdu nhién, khoa bat dbi
xung dugc tao theo mot cach thirc dac biét. Cé mot mdi quan hé toan dac biét gitra khoa cong
khai va khéa riéng; mdi quan hé nay cho phép giai thuat bat ddi ximg mat hoa dir liéu bang
mot khoa va giai mat hoa dir liéu bang mot khoa khac. Mdi giai thuat bat d6i xtng sir dung
cach thirc tao khoa cua chinh no, va céac 16p hién thuc cu thé dong gobi cac chic nang can thiét
dé tao ra cac khoa mai.

Khoa cong khai khong can duge giit bi mat va chu s hitu ¢6 thé tiiy ¥ gtri nd cho ban thong
qua e-mail, hodc post n6 1én mot website hay mot server phan phdi khoa dé moi ngudi cling
thay. Nhitng ai mudn guri bi mat thi sir dung khoa cong khai dé mat héa bi mat. Sau do6, nguoi
nhan sir dung khoa riéng dé giai mat héa bi mat. Khoa riéng phai duge giir bi mat; nhiing ai s&
hitu khoa riéng déu c6 thé giai mat hoa dir liéu di-dugc-mat-hoéa bang khoa cong khai.

Dé tao mot bi mat duoc-mat-hoa-bat-ddi-xing, ban phai c6 khoa cong khai ciia ngudi nhan va
nap noé vao mot dbi tuong RSACryptoserviceProvider. C6 hai cach nap khoa cong khai:

. Sﬁfdung phUOHg thirc RSACryptoServiceProvider.ImportParameters dé nhép nn@tcéu
truc System.Security.Cryptography.RSAParameters,Céu.ﬁﬁc nay chira thong tin khoa
cong khai ctia nguoi nhan. Chi s¢ hitu c6 thé tao ciu tric RsAParameters bang phuong
thirc RSACryptoServiceProvider.ExportParameters va gui nd cho ban. Tuy nhién,
nguoi nay ¢ thé gui cho ban khoa cong khai ¢ dang byte, va ban phai tu nap gia tri nay
vao cAu tric RSAParameters.
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. Str dung phuong thirc RSACryptoServiceProvider.FromXmlString dé nap dit liéu khoa
cong khai tir mot chudi XML. Chu s hitu c6 thé tao dir liéu XML nay bang phuong thirc
RSACryptoServiceProvider.ToXmlString va gui no cho ban.

= Ca phuong thire ExportParameters va ToXmlString cia 16p
RSACryptoServiceProvider déu nhin mdt ddi s6 luin 1y, néu 13 true, dbi twong
RSACryptoServiceProvider sé xuit ca khoa cong khai va khoéa riéng. Ban chi dinh
gi4 tri niy 12 £alse khi cin xuit khéa cho muc dich phan phdi hay lru trir.

Mot khi da nap khoa cong khai cua nguoi nhan vao doi tugng RSACryptoServiceProvider,
ban c6 thé mat hoa dir liéu. Giai thuat bat ddi xing cham hon giai thuat dbi xing khi mat hoa
va giai mat héa dir lidu. Vi Iy do nay, ban khong nén str dung giai thuat bat d6i xing dé mat
hoéa lugng dir li€u 16n. Théong thudng, néu can mat hoa lugng dir li€u 16n, ban nén st dung
giai thuat dbi xtmg va réi mat hoa khoa d6i xtimg bang giai thuat bat d6i xting dé ban co thé
guri khoa d6i ximg ciing véi dir liéu. Muc 14.10 s& thao luan vé vin dé nay. Dé bao dam tinh
nhét quan trong viéc sir dung, 16p RSACryptoserviceProvider khong hd trg mé hinh mat hoa
va giai mat héa dya-trén-system. 10. Stream (d8 dugce st dung trong muc 14.6).

Pé mat hoéa dir liéu voi ddi tugng RSACryptoServiceProvider, ban hdy goi phuong thirc
Encrypt, truyén cho né mot mang byte chira plaintext; Encrypt s& tra vé mot mang byte chira
ciphertext. Phuong thirc Encrypt cling mhan mot d6i sb luan 1y cho biét kiéu padding ma déi
tuong RSACryptoServiceProvider s€ st dung. Padding cho biét d6i tuong bat dbi xung s€ X
1y plaintext nhu thé nao trudc khi mat hoa. Padding bao dam giai thuat bat d6i xtimg khong
can xir 1y timg khéi dit liéu, va bao vé ciphertext ddi vdi cac dang tin cong bang mat ma. Dién
giai cac dang padding vuot qua pham vi ciia quyén sach nay. Néi chung, néu dang sir dung
Microsoft Windows XP trd vé sau, ban nén chi dinh ddi s6 padding 13 true; néu khong, ban
phai chi dinh dbi s6 padding 1a 1a false (néu khong thi Encrypt s& ném ngoai 1&
System.Security.Cryptography.CryptographicException)

Giai mat héa dit li¢u cling don gian nhu méat héa di liéu. Nguoi nhan can tao mot déi tuong
RSACryptoServiceProvider va nap né cung voi khoa riéng. Thong thudng, khéa nay sé duoc
lvu trit trong mot kho chira khoa (key container) do CryptoAPI quén ly (s€ dugc thao luan k¥
hon trong muc 14.9). Ngudi nhin goi RSACryptoServiceProvider.Decrypt va truyén cho nd
ciphertext ma ban da giri. Nguoi nhan phai chi dinh co ché padding, va né ciing phai giéng
nhu khi mét hoa dit liéu. Phuong thirc Decrypt tra vé mot mang byte chtra plaintext da-duoc-
giai-mat-hoa. Néu plaintext mo ta mot chudi, ngudi nhan phai chuyén mang byte thanh gia tri
chudi thich hop bfmg 16p System.Text.Encoding.

= L6p RSACryptoServiceProvider thira ké cic phwong thirc ¢é tén 1 Encryptvalue
va DecryptValue tir 16p cha ciia ndé la System.Security.Cryptography.RSA. Lép
RSACryptoServiceProvider khong hién thwe cac phwong thirc nay va ném ngoai 1€
System.NotSupportedException néu ban goi chiing.

Lop AsymmetricEncryptionExample dudi day trinh bay cach st dung 16p
RSACryptoServiceProvider dé mat hoa mot chudi va rdi giai mat hoéa:

using System;
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using System.Text;

using System.Security.Cryptography;

public class AsymmetricEncryptionExample {

public static void Main(string[] args) {

// Khai bdo mot bién RSAParameters, bién nady sé& chita
// thdéng tin PUBLIC KEY cua ngudi nhén.

RSAParameters recipientsPublicKey;

// Khai bdo mét bién CspParameters, bién nay sé& cho biét
// PRIVATE KEY dugc luu trit trong kho chtta khda nao.

// Théng thudong, chi cé ngudi nhan méi cé6 thé truy xuit
// théng tin nay. Vi muc dich minh hoa, ching ta sé& tao
// mdt cdp khoéa ngay dau vi du va st dung cac khéa nay
// cho ca& bén gui va bén nhén.

CspParameters cspParams = new CspParameters();

cspParams.KeyContainerName = "MyKeys";

// Tao cdp khoa bdt dbi xing bang lép RSACryptoServiceProvider.
// Luu cac khda nay vao mdt kho chta khda cé6 tén 1a "MyKeys"

// va trich théng tin PUBLIC KEY vao bién recipientsPublicKey.
using (RSACryptoServiceProvider rsaAlg =

new RSACryptoServiceProvider (cspParams)) {

// C&u hinh cho giai thuat luu khéa vao kho chitra khéa.

rsaAlg.PersistKeyInCsp = true;

// Trich PUBLIC KEY.

recipientsPublicKey = rsaAlg.ExportParameters (false);

// Hién thi théng diép plaintext gbc.

Console.WriteLine ("Original message = {0}", args[0]);

// Chuyén théng diép gbc thanh mang byte. Tét nhit 1a khéng

// truyén céac théng tin bi mdt & dang chudi gifta cdc phuong thuc.
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byte[] plaintext = Encoding.Unicode.GetBytes (args[0]);

// Mat héa théng diép bdng phuong thtc EncryptMessage.
// Phuong thttc ndy cidn PUBLIC KEY cuia ngudi nhan.
byte[] ciphertext = EncryptMessage (plaintext,

recipientsPublicKey) ;

// Hién thi ciphertext do phuong thttc EncryptMessage tra vé.

// St dung phuong thtc BitConverter.ToString method cho don gian
// mdc du né chén diu gach nbéi (-) vao gifta céc gid tri byte

// (khéng dang véi bidu diln dr 1iéu trong bd nhd).
Console.WriteLine ("Formatted Ciphertext = {0}",

BitConverter.ToString (ciphertext));

// Giai mdt hoéa théng diép (da-duoc-mat-héda) bing phuong thitc

// DecryptMessage. Phuong thttc ndy cdn truy xudt PRIVATE KEY

// cta ngudi nhan (chi cé ngudi nhan méi cé thé truy xuit duoc).
// Ching ta sé& truyén cho né moét dbi tugng CspParameters

// (cho biét PRIVATE KEY dugc luu tr@t trong kho ch@ia khoéa nao).
// Gidi phap ndy an toan hon 1a truyén PRIVATE KEY thd

// gitta cdc phuong thuc.

byte[] decData = DecryptMessage (ciphertext, cspParams);

// Chuyén théng diép da-dugc-gidi-mat-hda ti mang byte
// thanh chudi va hién thi né ra cua sb Console.
Console.WriteLine ("Decrypted message = {0}",

Encoding.Unicode.GetString (decData));

// Nh&n Enter dé két thuc.

Console.ReadLine();

// Phuong thtc dung d& mat héa (theo RSA) mét théng diép biang
// PUBLIC KEY (ndm trong moét clu tric RSAParameters).

private static byte[] EncryptMessage (byte[] plaintext,

RSAParameters rsaParams) ({
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// Khai bdo mang byte chta ciphertext.

byte[] ciphertext = null;

// Tao mét thé hién cta gidi thudt RSA.
using (RSACryptoServiceProvider rsaAlg =

new RSACryptoServiceProvider()) {

rsaAlg.ImportParameters (rsaParams) ;

// Mat héa plaintext bang OAEP padding
// (chi duoc hd tro trén Windows XP trd vé sau).

ciphertext = rsaAlg.Encrypt(plaintext, true);

// Xba cac gid tri dugc gilr trong mang byte chita plaintext.
// DPiédu nay bdo dam dir 1iéu bi mat khéng coéon trong bd nhd
// sau khi ban giai phéng tham chiéu dén né.

Array.Clear (plaintext, 0, plaintext.Length);

return ciphertext;

// Phuong thtc dung d& giai mat héa mdét théng diép (da-dugc-mat-hoda-
// theo-RSA) bidng PRIVATE KEY (do d8i tuong CspParameters chi dinh).
private static byte[] DecryptMessage (byte[] ciphertext,

CspParameters cspParams ) {

// Khai bdo mang byte chta plaintext (dd-dugc-giai-médt-hda).

byte[] plaintext = null;

// Tao moét thé hién cua giai thudt RSA.
using (RSACryptoServiceProvider rsaAlg =

new RSACryptoServiceProvider (cspParams)) {

// Giai mat hoéa plaintext bdng OAEP padding.

plaintext = rsaAlg.Decrypt (ciphertext, true);
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return plaintext;

}
Lénh AsymmetricEncryptionExample "I love you!" s€ sinh ra két xudt tuong tu nhu sau:

Original message = I love you!

Formatted Ciphertext = 1F-53-05-2B-9D-CC-20-6B-5D-D3-D4-0B-C9-5F-CA-FA-C1-61-6C-
3B-5B-9E-EA-B9-D0-AF-E5-2B-05-BC-D4-94-DD-71-D6-21-2A-B0-82-6B-16-C0-89-3E-24-B3~-
B3-A3-15-FE-16-7A-B0-58-14-43-CD-69-1A-FD-08-39-2D-09-A6-41-86-96-78-B4-3D-D6-C7~-
39-8A-90-84-D6-68-E6-5D-86-32-14-67-51-A7-B7-5A-EF-CF-F4-6D-E4-B0-18-6A-16-2A-AF-
54-B7-3C-B8-19-6E-A5-86-BF-3E-B2-6D-17-E3-1D-E8-AD-D1-A8-D9-54-93-8E-F1-E8-5D-AC~
4

Decrypted message = I love you!

= Néu ban chay vi du nay nhiéu lin véi cung théng diép va khéa, ciphertext sé
Khac nhau. D6 1a vi co' ché padding sinh ra dir li¢u ngiu nhién dé tranh cic dang
tan cong bang mat ma. Mic du hoi ric réi nhung day chinh 1a cach hanh xir ma
ta mong dgi.

9. LUy tr Rfida 6at dOi xF¥ng mdt cdch an toan

? Ban cén luu trir cip khéa bat dbi xirng vao mot noi an toan dé ing dung ciia ban
g g g
¢6 thé truy xuit dwoc dé dang.
’X Dua vao chirc niing hru trir khéa do hai 16p giai thuit bat ddi xirng cung cép

(RSACryptoServiceProvider va DSACryptoServiceProvider—thu§c khéng gian tén
System. Security.Cryptography).

(Xihaihﬁ)gkﬁthuatbétdéiXﬁng——RSACryptoServiceProvider‘VéDSACryptoServiceProvider
—déu boc 1ay cac chic nang do CSP (Cryptographic Service Provider—mo6t thanh phan cua
Win32 CryptoAPI) hién thyc. Ngoai cac dich vu nhu mat hoa, giai mét hoa, va chit ky s6, mbi
CSP con cung ce‘ip mot kho chura khoa (key container).

Kho chtra khéa 13 vang luu trir danh cho cac khoa ma CSP quan ly; CSP sir dung co ché bao
mat ctia hé diéu hanh va phép mat héa manh dé bao vé nodi dung cuia kho chtta khéa. Kho chira
khoa cho phép g dung dé dang truy xuit khoa ma khong anh hudng dén tinh bao mat cua
khoa. Khi goi cac ham ctia mot CSP, tmg dung can chi dinh tén cta kho chira khoa va CSP s&
truy xuat cac khoa can thiét. Vi khoa khong truyén tir CSP dén mg dung nén mg dung khong
thé 1am hai tinh bao mat cua khoa.

Lop RSACryptoServiceProvider va DSACryptoServiceProvider cho phép ban ciu hinh hién
thuc CSP nam dudi béng mot thé hién cua 16p System.Security.Cryptography.
CspParameters. Pé ciu hinh cho mot déi tuong RSACryptoServiceProvider hay
DSACryptoServiceProvider st dung moét kho chtra khoa cu thé, ban phai hoan tAt cac budc
dudi day:

1. Tao mot doi tuong CspParameters.
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2. Thiét 1ap trudng KeyContainerName ctia dbi tuong CspParameters la mot gia tri chudi
mo ta tén ctia kho chira khoa can sir dung; chudi ¢6 thé chtra khoang tring.

3. Tao mdt doi tuong RSACryptoServiceProvider hay DSACryptoServiceProvider, va
truyén doi tugng CspParameters lam doi s6 cho phuong thirc khoi dung.

Néu kho chira khoa tdn tai bén trong tam vuc cua CSP va chira cac khoa thich hop, CSP s€ st
dung cac khoa nay khi thyc hién cac thao tac mat ma. Néu kho chtra khoa hay khoa khong ton
tai, CSP s€ tu dong tao khdéa moi. Pé budc CSP luu trit cac khoa méi duge tao vao kho chia
khoa, ban phai thiét 1ap thudc tinh PersistkeyIncsp (cua ddi tuong
RSACryptoServiceProvider hay’DSACryptoServiceProvider)lé‘true.

Phuong thic Loadkeys dudi day 1la mét doan trich trong file StoreAsymmetricKeyExample.cs
(xem dia CD dinh kém). LoadKeys tao mot déi tugng RSACryptoServiceProvider va c4u hinh
cho n6 str dung mot kho chira khda c6 tén 1a MyKeys. Béng cach chi dinh PersistKeyInCsp la
true, giai thuat s€ tu dong luu trit cac khoa mdi dugce tao vao kho chira khoa nay.

// Phuong thtc nay tao mét dbi tuong RSACryptoServiceProvider

// va nap céac khéa tir mdét kho ch(ta khéa néu ching tén tai; néu khéng,

// RSACryptoServiceProvider sé& tu ddng tao cac khda mdi va luu

// ching vao kho chtta khéa d& st dung sau nay.

public static void LoadKeys (string container) {

// Tao mét dbi tuong CspParameters va thiét 14p trudng

// KeyContainerName la tén cua kho chta khoéa.

System.Security.Cryptography.CspParameters cspParams =
new System.Security.Cryptography.CspParameters();

cspParams.KeyContainerName = container;

// Tao moét dbéi tuong giai thudt RSA va truyén dbi tuong

// CspParameters lam dbéi sb trong phuong théc khoi dung.

using (System.Security.Cryptography.RSACryptoServiceProvider
rsaAlg = new

System.Security.Cryptography.RSACryptoServiceProvider (cspParams)) {

// C&u hinh cho dbéi tuong RSACryptoServiceProvider
// luu trit khéa vao kho chua khéa.

rsaAlg.PersistKeyInCsp = true;

// Hién thi PUBLIC KEY.

System.Console.WriteLine (rsaAlg.ToXmlString (false));
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Lép RSACryptoServiceProvider va DSACryptoServiceProvider khong cung Cép phuong thirc
nao truc ti€p gd bd kho chira khoda. Be x6a cac khoda da dugce luu trir, ban hay thiét lap gia tri
cua PersistKeyInCsp la false va goi phuong thirc Clear hay Dispose cua d0i tugng
RSACryptoServiceProvider hay DSACryptoServiceProvider. Phuong thirc Deletekeys dudi
day s trinh bay k¥ thuat nay:

// Phuong thtc nay tao mét dbi tuong RSACryptoServiceProvider

// va xba cac khda hién cé6 khoi kho chta khoa.

public static void DeleteKeys (string container) {

// Tao mdét db6i tuong CspParameters va thiét lap trudng

// KeyContainerName 1a tén cua kho ch@ta khdéa can xdéa.

System.Security.Cryptography.CspParameters cspParams =
new System.Security.Cryptography.CspParameters();

cspParams.KeyContainerName = container;

// Tao moét dbi tuong gidi thudt RSA va truyén dbi tuong

// CspParameters lam dbéi sb trong phuong thtc khédi dung.

using (System.Security.Cryptography.RSACryptoServiceProvider
rsaAlg = new

System.Security.Cryptography.RSACryptoServiceProvider (cspParams)) {

// Céu hinh cho dbéi tuong RSACryptoServiceProvider
// khdéng luu trt khéa vao kho chta khéa.

rsaAlg.PersistKeyInCsp = false;

// Hién thi PUBLIC KEY. Vi ching ta goi Dispose ()
// sau 10i goi nay nén cac khéa hién cé6 sé& khéng thay ddi
// cho dén khi phuong thtc dugc goi lan tha hai.

System.Console.WriteLine (rsaAlg.ToXmlString(false));

// Vi md lénh ndm trong khéi "using" nén Dispose dugc goi

// trén dbi tuong RSACryptoServiceProvider. Vi dbéi tuong

// nay dugc clu hinh 13 khéng luu trit khéa nén kho chita khoa
// s& bi xba. Thay vi goi Dispose(), goi rsaBAlg.Clear ()

// s& cé cung tac dung, vi né giadn tiép goi Dispose().
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}

Win32 CryptoAPI hd tro ca user-key-store va machine-key-store. Hé diéu hanh Windows bao
dam mot user-key-store chi co thé dugce truy xuit boi ngudi di tao ra nd, nhung mot machine-
key-store c¢6 thé duoc truy xuit boi bat ky ngudi ding nao cia may. Theo mic dinh, 16p
RSACryptoServiceProvider va DSACryptoServiceProvider s& st dung user-key-store. Ban cé
thé chi dinh st dung machine-key-store bang cach thiét 1ap thudc tinh tinh
UseMachineKeyStore cua ldp RSACryptoServiceProvider hay DSACryptoServiceProvider la
true. Didu nay s& c6 tic dung voi tat ca ma lénh dang chay trong mién tmg dung hién hanh.
Néu mudn kiém soat chit chd hon, ban c6 thé thiét 1ap thudc tinh cspParameters.Flags 1a gia
tri System.Security.Cryptography.CspProviderFlags.UseMachineKeyStore trudc khi tao déi
tuong mat hoa bat ddi xuing.
= Ban nén xét cac yéu ciu bio mit mdt cich cin thian truée khi chon sir dung
machine-key-store. Thue té 12 nguoi ding nao c6 quyén truy xuit may déu c6 thé
gianh dwgc quyén truy xuit cac khéa trong kho lwu trir, diéu nay phii dinh hiu
hét cac lgi ich do phép mat héa bat dbi xirng mang lai.

10. Trao dOi khida phién 80i x\¥ng mdt cdch an toan

? Ban cén trao doi dir li¢u di-dwoc-mat-héa-ddi-ximg véi ai d6, va ban cin mot
bién phap an toan dé phan bo khéa phién (session key) dbi xtirng cung véi dir lidu.

X Sit dung co ché trao déi khoa do 16p System.Security.Cryptography.
RSACryptoServiceProvider hién thwe. Theo co ché nay, khéa doi xirng s€ dugec
mat héa bét ddi xirng bang khoéa cong khai (public key) ciia ngudi nhan. Theo do,
ban c6 thé giri khéa ddi xirng di-dwoc-mat-héa cung véi dir liéu da-dwoc-mat-
héa. Nguwoi nhan phai giai mat héa khoa ddi xirng bang khoa riéng (private key),
roi méi tién hanh giai mat hoéa dir liéu.

Mbi khi mat hoa dir liéu (bang giai thuat d6i ximg) dé chuyén giao, ban nén tao mot khéa mai,

duoc goi 1a khoa phién (session key). St dung khoa phién c6 hai 1¢i ich chinh:

+  Néu ai d6 (khéng duoc phép) ldy duoc nhiéu khéi ciphertext dd dugc mat hoa bing
ciing mot khoa dbi ximg, kha nang ngudi d6 giai duoc dir liéu s& ting cao.

+  Néu ai d6 tim duoc khoa phién cua ban, ngudi nay chi co thé truy xuat dugc mot tap di
liéu nao d6 da-dugc-mat-hda, chir khong phai tAt ca cac bi mat cua ban & qua khir va
tuong lai.

Vén d& d6i véi khoa phién 1a phan bo va bao mat khoa. Mot giai phap 1a thoa thuan mot lwong
16n khoa phién véi nhitng ngudi ma ban can trao ddi dit 1iéu véi ho. That khoéng may, viéc nay
nhanh chéng tré nén khé quan 1y; va thuc té 1a tit ca cac khoa cua ban trong tuwong lai déu
duoc luu trir tai mot noi nao do, didu nay tang khéa nang chiing s€ bi xam hai. Cach tot hon la
gui khoa phién theo mot dang dugc mét héa manh cung voi dir liéu ma ban d3 mat hoa véi
khoa d6—qua trinh nay dugc goi 1a trao doi khoa (key exchange).

Qua trinh trao d6i khoa st dung phép mat hoa bat ddi ximg dé mat hoa khéa phién ddi xing.
Néu mudn giri dit liéu cho ai do, ban tao mot khéa phién d6i ximg, mat hoa dir liéu, va rdi mat
hoa khoa phién béng khoa cong khai cia ngudi nhén. Khi nhan dugc dit liéu, nguodi nhén giai
mét héa khoa phién br?mg khoéa riéng cia ho, va 1oi giai mat hoa dir 1li€u. Quan trong 1a viéc
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trao d6i khoa cho phép ban trao ddi cac luong dir li€u 16n (da-dugc-mat-hoa) voi bat cur ai,
tham chi nhitng ngudi ban chua ting tiép xuc trude day, mién 1a ban c6 thé truy xuat khoa
cong khai d6i xtrng cua ho.

=™ Mt cach 1y twéng, ban sir dung mdt giai thuat bat doi xing dé mat héa tit ca div
liéu, nhu thé tranh dwec nhu ciu trao dbi cac khéa ddi xing. Tuy nhién, tbc dd
ciia cac giai thuat bat déi ximg khi mat hoa va giai mat héa dir liéu khién chiing
khong thue té cho viée sir dung véi cac lwong 16n dir liéu. Sir dung cac giai thuit
bat ddi xirng dé mat hoa cic khéa phién ddi xing 13 mot giai phap tuy phirc tap
hon, nhung 1a tét nhéit & ca hai mit: tinh linh hoat va tinh nhanh chéng.

Thu vién 16p .NET Framework hd trg viéc trao ddi khoa chi voi giai thuat RS4, nhung ban
phai lya chon gitra hai formatting scheme: Optimal Asymmetric Encryption Padding (OAEP)
va PKCS #1 v 1.5. Ban vé cac formatting scheme nay vuot qua pham vi ctia quyén sach nay.
No6i chung, ban nén st dung OAEP formatting trir khi ban c6 nhu cau giao tiép v6i mét hé
thong cii c6 sir dung PKCS formatting. Hai 16p dudi day hién thuc co ché trao d6i khoa, mdi
co ché tng v61 mot formatting scheme:

. System.Security.Cryptography.RSAOAEPKeyExchangeFormatter

. System.Security.Cryptography.RSAPKCS1KeyExchangeFormatter

Pé chuan bi mot khoa ddi ximg diung cho trao d6i, ban phai tao mot ddi twong formatter véi
kieu nhu mong mudn va rdi 4n dinh moét db6i tuong giai thuat bat d6i xing
(RSACryptoServiceProvider) cho formatter bang phuong thirc setkey cta formatter. Ban phai
cAu hinh cho giai thuat bat di xtng sir dung khoa cong khai ciia ngudi nhan. Khi da cau hinh
xong, goi phuong thirc createkeyExchange cla formatter va truyén mdt mang byte chira khoa
phién déi xung ma ban can dinh dang. Phuong thurc createkeyExchange tra vé mot mang byte
chtra dir 1i€u ban s¢€ gui di.

Giai dinh dang cho khéa nguogc véi qua trinh dinh dang. C6 hai 16p deformatter, mdi 16p ng
vo1 mot formatting scheme.

. System.Security.Cryptography.RSAOAEPKeyExchangeDeformatter
. System.Security.Cryptography.RSAPKCS1KeyExchangeDeformatter

bé giai dinh dang mdt khoa phién da dugc dinh dang, hay tao mot ddi tuong deformatter voi
kiéu phu hop 16i goi phuong thirc setkey ctia né dé 4n dinh mot dbi twong giai thuat bat d6i
xung. Ban phai nap khoa riéng cua ban vao giai thuat bat d6i xtimg. Cudi cing, g01 phuong
thlrc DecryptKeyExchange vOi 601 sb 1a dir li€u trao doi. Phuong thirc nay tra vé mot mang
byte chira khoa phién ddi ximg gdc.

File KeyExchangeExample.cs chira vi du minh hoa cho viéc trao ddi khoa. Phuong thirc Main
mé phong viée tao, dinh dang, trao ddi, va giai dinh dang mot khoa phién ddi xtimg. N6 s& tao
mot cap khoa bat dbi xtimg dé sir dung cho ca vi du nay. Thuc té, nguoi giri (ngudi tao khoa
dbi xing) chi ¢6 khoa cong khai ctia nguoi nhan; ngudi nhan c6 khoa riéng (dugc giir bi mat).
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=™ Ciing nhw nén sir dung mot khéa ddi xirng c6 chiéu dai phit hop véi tinh bi mat
ciia dir liéu dang dwgc bio vé, ban nén mat héa khéa phién bing mt giai thuat
bat ddi xing va chiéu dai khéa it nhit ciing phai twong dwong véi khéa ddi
xirng. Néu khéa bat dbi xirng yéu hon khéa ddi xirng, cé6 kha niing ké tin cong sé
pha v gidi thuit bat doi ximg va thu liy khoa ddi xirng thay vi ¢ giai mat héa
dir liéu da-dwgc-mat-héa-ddi-ximg. Xem [http://www.ietf.org/rfc/rfc3766.txt]
(cé trong dia CD dinh kém) dé biét chi tiét vé suw twong dwong giira chiéu dai
khéa do6i xing va bat dbi xing.

Ké d6, phuong thirc Main goi phuong thirc FormatKeyExchange voi ddi sb 1a mot mang byte

chtra khéa ddi ximg va mot d6i tugng RsaParameters chira khéa cong khai ctia ngudi nhan.

Phuong thitc FormatKeyExchange tra vé mot mang byte chira khoa d6i ximg da-duoc-mat-hoa

va di-duge-dinh-dang, chuan bi gii di. Ké tiép, phuwong thic Main goi phuong thirc

DeformatKeyExchange vOi dbi sd 1a dit lidu trao d6i dd dugc dinh dang va ddi twong

CspParameters chira mot tham chiéu dén kho chia khoa MyKeys (chira khoa riéng ciia nguoi

nhén). Trong sudt qua trinh ndy, phuwong thirc Main s& hién thi khéa phién gbc, dir liéu trao ddi

da duoc dinh dang, va cubi cung la khéa phién da duoc giai dinh dang.

using System;

using System.Text;

using System.Security.Cryptography;
public class KeyExchangeExample {
public static void Main() {

// Khai b&o mot bién RSAParameters, bién nay sé
// chtta théng tin PUBLIC KEY cua ngudi nhén.

RSAParameters recipientsPublicKey;

// Khai bdo mot bién CspParameters, bién nay sé& cho biét
// PRIVATE KEY dugc luu tri trong kho chtta khda nao.

// Théng thudng, chi cé ngudi nhan méi cé thé truy xudt
// théng tin nay. V&i muc dich minh hoa, chung ta sé& tao
// mdét cdp khoéa ngay dau vi du va su dung cac khoéa nay
// cho ca bén gui va bén nhén.

CspParameters cspParams = new CspParameters();

cspParams.KeyContainerName = "MyKeys";

// Tao cdp khoéa bat dbi xing bing 1lép RSACryptoServiceProvider.

// Luu cac khda nay vao mdt kho chta khda cé6 tén 1la "MyKeys"
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// va trich théng tin PUBLIC KEY vao bién recipientsPublicKey.
using (RSACryptoServiceProvider rsaAlg =

new RSACryptoServiceProvider (cspParams)) {

// C&u hinh cho giai thuat luu khéa vao kho chtta khéa.

rsaAlg.PersistKeyInCsp = true;

// Trich PUBLIC KEY.

recipientsPublicKey = rsaAlg.ExportParameters (false);

// Tao giadi thuat dbi xtng Triple-DES va st dung
// khbéa dugc sinh ty dong lam khdéa phién.
using (SymmetricAlgorithm symAlg =

SymmetricAlgorithm.Create ("3DES")) {

// Hién thi khéa phién gbc.
Console.WriteLine ("Session Key at Source = {0}\n\r",

BitConverter.ToString (symAlg.Key));

// Chudn bi khoéa phién d6i xtng dung cho trao déi

// (st dung phuong thuc FormatKeyExchange, phuong thic
// nay can khoéa diung dé mat hdéa va PUBLIC KEY

// cua ngudi nhéan) .

byte[] exchangeData =

FormatKeyExchange (symAlg.Key, recipientsPublicKey);

// Hién thi khéa phién di-dugc-mat-hda (do phuong thuc
// FormatKeyExchange tra veé).
Console.WritelLine ("Exchange Data = {0}\n\r",

BitConverter.ToString (exchangeData));

/] xKFEFx Ak GUI KHOA ***x*x%
// Bay gid, khéa phién cé th& dugc gui di bing cac

// kénh giao tiép binh thuodng.
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// Trich khéa phién tu dit 1iéu trao ddi bing
// phuong thtc DeformatKeyExchange.
byte[] sessionKey = DeformatKeyExchange (exchangeData,

cspParams) ;

// Hién thi khéa phién vwa dugc trich.
Console.WriteLine ("Session Key at Destination = {0}\n\r",

BitConverter.ToString (sessionKey)) ;

// Nh&n Enter dé& két thuc.

Console.ReadLine();

// Phuong thtc dung d& mat héa va dinh dang khéa phién dbi xing.

// Pé mat héa khoéa phién, ching ta can truy xudt PUBLIC KEY

// cta ngudi nhan (trong clu truc RSAParameters).

private static byte[] FormatKeyExchange (byte[] sessionKey,

RSAParameters rsaParams) {

// Tao moét giai thudt bit dbi xtng RSA.

using (RSACryptoServiceProvider asymAlg =

new RSACryptoServiceProvider()) {

// Nap PUBLIC KEY cua ngudi nhén.

asymAlg.ImportParameters (rsaParams) ;

// Tao moét RSA OAEP formatter d& dinh dang dit liéu trao ddi.
RSAOAEPKeyExchangeFormatter formatter

= new RSAOAEPKeyExchangeFormatter();

// Chi dinh giai thudt RSA dung dé mat hoéa khoéa phién.

formatter.SetKey(asymAlqg) ;

// Mat hoéa va dinh dang khéa phién rdi tra vé k&t qua.

return formatter.CreateKeyExchange (sessionKey);
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// Phuong thtc dung dé& gidi mat héa dit liéu trao déi va trich khéa phién
// dbi xGng. P& giai mat héa dit liéu trao ddi, ching ta can truy xuit

// PRIVATE KEY (tu kho chtta khoéa do dbi sb cspParams chi dinh).

private static byte[] DeformatKeyExchange (byte[] exchangeData,

CspParameters cspParams) {

// Tao moét giai thuat bat dbi xtng RSA.
using (RSACryptoServiceProvider asymAlg =

new RSACryptoServiceProvider (cspParams)) {

// Tao mét RSA OAEP deformatter d& trich khéa phién
// tu dit 1iéu trao dbi.
RSAOAEPKeyExchangeDeformatter deformatter

= new RSAOAEPKeyExchangeDeformatter();

// Chi dinh giai thudt RSA dung dé giai mat hoéa dir liéu trao ddi.

deformatter.SetKey(asymAlg) ;

// Gidi mat héa dit liéu trao dbi va trd vé& khoéa phién.

return deformatter.DecryptKeyExchange (exchangeData) ;

}
Chay KeyExchangeExample s& sinh ra két xudt twong tu nhu sau:

Session Key at Source = EE-5B-16-5B-AC-46-3D-72-CC-73-19-D9-0B-8A-19-E2-A6-02-13-
BE-F8-CE-DF-40

Exchange Data = 60-FA-3B-63-41-25-F1-AD-08-F9-FC-67-CD-C6-FB-3E-0F-C3-62-

C6-3F-5C-C0-7E-D1-60-2D-19-58-07-EE-BB-7C-53-A5-C2-FB-CA-D7-64-FF-BA-33-77-AC-52-
87-5F-75-E7-57-99-01-90-CD-70-36-1E-53-0C-82-C6-CE-B8-BC-8B-C9-39-6F-29-39-5F-6C-
A6-43-E5-B0-A1-42-46-1C-9B-1C-72-EB-5E-67-06-44-C0-CE-AB-70-B8-39-8E-9F-01-E8-49-
51-36-D6-27-09-94-DA-42-CE-79-C2-72-88-4D-CE-63-B4-A0-AC-07-AF-26-A7-76-DE-21-BE-
A5

Session Key at Destination = EE-5B-16-5B-AC-46-3D-72-CC-73-19-D9-0B-8A-19-E2-A6-
02-13-BE-F8-CE-DF-40
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icrosoft .NET Framework 1a mot nén cuc ky cao vong, 1a su két hop cia mot ngdn

nglt moi (C#), mot bd thuc thi dugc-quan-ly (CLR), mot nén cho cac ung dung

Web (Microsoft ASP.NET), va mot thu vién 16p rt 16n dé xay dung tit ca cac kiéu
ung dung. Tuy nhién, .NET Framework khong 1ap lai cac tinh nang co6 trong ma I¢nh khong-
dugc-quan-ly. Hién thoi, .NET Framework khdong bao gém moi ham c6 trong Win32 API,
trong khi nhidu doanh nghiép dang sir dung cac giai phap phuc tap duoc xdy dung véi cac
ngdn ngit dua-trén-COM nhu Microsoft Visual Basic 6 va Microsoft Visual C++ 6. May man
12 Microsoft khong c6 ¥ dé nhirng doanh nghiép dé bo di nén tang ma Iénh ma ho di xay dung
khi chuyén sang nén .NET. Thay vao d6, .NET Framework dugc trang bi v&i cac tinh ning
interoperability (kha nang lién tac), cho phép ban sir dung lai ma 1énh cii (legacy code) trong
cac Gmg dung .NET Framework va truy xuét cac assembly .NET nhu thé chung la céc thanh
phan COM. Chuong nay s& thao luan cac van dé sau:

Céach goi cac ham thudc DLL khong-duoc-quan-1y (muc 15.1 dén 15.5).

Cach sir dung thanh phan COM trong mg dung .NET Framework (muc 15.6 d&én 15.8).
Cach sir dung diéu kiém ActiveX trong (mg dung .NET Framework (myc 15.9).

Céach tao mot thanh phén NET sao cho mdt COM-client c6 thé su dung né (muc 15.10).

1. GOi mdt ham trong mdt DLL Khéng-dUiQc-quan-6

? Ban cin goi mdt ham C trong mdt DLL. Piy cé thé 12 mdt ham cia Win32 API
hoic do ban viét.
'X Khai bio mét phwong thirc trong ma C# ma ban sé& sir dung dé truy xuit ham

khong-dwgc-quan-ly. Khai bao phwong thirc nay 1a static va extern, ap dung
dic tinh System.Runtime.InteropServices.DllImportAttribute dé chi dinh file
DLL va tén ciia ham can dung.

bé st dung mét ham C tir mét thu vién ngoai, ban chi cén khai bao n6 mdt cach thich hop.
CRL s& ty dong dam trach phﬁn viéc con lai, bao gém viéc tai DLL vao b nhé khi ham duoc
g0i va chuyén cac thong sé tir kiéu dit liéu . NET thanh kiéu dit liéu C.

Dich vu .NET hd trg viéc thuc thi xuyén—nén nay co tén la Plnvoke (Platform Invoke), va qua
trinh nay thudng 1a trong sudt di v6i ngudi sir dung. Thinh thoang, ban s& can thuc hién thém
mdt s viéc, chéng han céan hd trg ciu tric trong-bd-nhé (in-memory structure), callback, hay
chudi co6 thé thay d6i (mutable string).

Plnvoke thuong dugc sir dung dé truy xudt cac ham Win32 API, dic biét 1a cac tinh nang
khong co trong cac 16p dugc-quan-ly thuoc .NET Framework. Cac vi du dugc trinh bay trong
chuong nay s€ st dung Plnvoke theo cach nay. C6 ba thu vién chinh trong Win32 API:

v kernel32.dlll gdém cic ham dic-trung-hé-didu-hanh nhu nap tién trinh, chuyén ngir
canh, nhap/xuat file va bo nhd.

o user32.dll gém cac ham dung dé thao tac ctra s6, trinh don, hop thoai, biéu tuong,...
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v gdi32.dll0 gdm cic ham dd hoa dung dé dé vé& truc tiép 1én ctra sd, trinh don, bé mat
diéu kiém, ciing nhu dé in 4n.
Vi dy, xét cac ham Win32 API dung dé doc va ghi cac file INI, ch.’?mg han
GetPrivateProfileString VA WritePrivateProfileString trong kernell32.dll. .NET
Framework khong c6 16p nao boc 1ay chirc niang nay. Tuy nhién, c6 thé nhap cac ham nay
bfmg dac tinh D11ImportAttribute nhu sau:
[Dl1lImport ("kernel32.DLL", EntryPoint="WritePrivateProfileString")]
private static extern bool WritePrivateProfileString(string lpAppName,
string lpKeyName, string lpString, string lpFileName);
Cac ddi sb trong phuong thirc writePrivateProfileString phai tuong thich véi ham trong
DLL, néu khong s€ co 15i khi g0i n6. Vi phuong thiic WritePrivateProfileString dugc khai
bao dé tham chiéu dén mot ham trong DLL nén ban khong duogc viét ma cho nd. Phan
EntryPoint trong dac tinh D1lImportAttribute trong vi du nay la tuy chon, vi tén phuong
thirc dugc khai bao da trung voi té€n cua ham trong thu vién ngoai.
Trong vi du sau, 16p TniFilewrapper khai bdo cic phuong thic riéng tham chiéu téi cac ham
Win32 API, sau d6 goi chung tir cac phuong thire cong khai khac dua trén file dugc chi dinh:
using System;
using System.Text;
using System.Runtime.InteropServices;

using System.Windows.Forms;

public class IniFileWrapper {
private string filename;
public string Filename {

get {return filename;}

public IniFileWrapper (string filename) {

this.filename = filename;

[DllImport ("kernel32.d11l", EntryPoint="GetPrivateProfileString")]
private static extern int GetPrivateProfileString(string lpAppName,
string lpKeyName, string lpDefault, StringBuilder lpReturnedString,

int nSize, string lpFileName);

[DllImport ("kernel32.d11l", EntryPoint="WritePrivateProfileString")]
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private static extern bool WritePrivateProfileString(
string lpAppName, string lpKeyName,

string lpString, string lpFileName);

// Bbn ham sau khéng dugc st dung trong vi du nay,

// nhung dugc khai bao cho diy dua.

[DllImport ("kernel32.d11", EntryPoint="WritePrivateProfileInt")]

private static extern int GetPrivateProfilelInt (string lpAppName,
string lpKeyName, int iDefault, string lpFileName) ;

[DllImport ("kernel32.d11", EntryPoint="GetPrivateProfileSection")]
private static extern int GetPrivateProfileSection(
string lpAppName, byte[] lpReturnedString,

int nSize, string lpFileName);

[DllImport ("kernel32.d11l", EntryPoint="WritePrivateProfileSection")]
private static extern bool WritePrivateProfileSection(

string lpAppName, byte[] data, string lpFileName);

[DllImport ("kernel32.d11",
EntryPoint="GetPrivateProfileSectionNames") ]
private static extern int GetPrivateProfileSectionNames (

byte[] lpReturnedString, int nSize, string lpFileName) ;
public string GetIniValue(string section, string key) {

StringBuilder buffer = new StringBuilder();
string sDefault = "";
if (GetPrivateProfileString(section, key, sDefault,

buffer, buffer.Capacity, filename) != 0) {

return buffer.ToString();
} else {

return null;
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public bool WriteIniValue (string section, string key, string value) {

return WritePrivateProfileString(section, key, value, filename);

% Phwong thirc GetPrivateProfileString ¢6 mot thong ) thudc Kiéu StringBuilder
(1pReturnedString). P6 1a vi chudi nay phai 1a kha d6i—khi 16i goi ham hoan tit,
no sé€ chira thong tin cta file IVI. Bit cir khi nao cin chudi kha déi, ban phai sir
dung StringBuilder thay cho String. Théng thwong, ban cin tao StringBuilder
v6i mot bd dém Ky tw ¢6 kich thwée xac dinh, rdi truyén Kich thuéc niy (nsize)
cho phuong thirc. Ban c¢6 thé chi dinh sé hrong ky tw trong phwong thirc khéi
dung ciia StringBuilder (xem muc 2.1 dé c6 thém théng tin vé StringBuilder).

Pé thir nghiém 16p IniFilewrapper, ban hiy tao mét file /NI chira thong tin sau:

[SampleSection]

Keyl=Valuel
Key2=Value?2

Key3=Value3
Va thue thi doan ma sau dé doc va ghi mdt gia tri trong file INI.

public class IniTest {
private static void Main() {

IniFileWrapper ini = new IniFileWrapper (

Application.StartupPath + "\\initest.ini");

string val = ini.GetIniValue ("SampleSection", "Keyl");

Console.WriteLine ("Value of Keyl in [SampleSection] is: " + val);

ini.WriteInivValue ("SampleSection", "Keyl", "New Value");
val = ini.GetIniValue ("SampleSection", "Keyl");
Console.WriteLine ("Value of Keyl in [SampleSection] is now: " +

val) ;

ini.WriteInivalue ("SampleSection", "Keyl", "Valuel");

Console.ReadLine();
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2. LAy handle a mOt dBu k€m, Aa O, holic file

? Ban cin goi mdt ham khong-dwoc-quan-ly, va ham nay cin handle ciia mét diéu
kiém, cira s6, hoic file.
& Nhidu 16p, bao gdm 16p FileStream va tit ci 16p din xuit tir control, tri vé

handle (thudc clu tric Intptr) théng qua thudc tinh Handle. Ciing c6 16p tra vé
thong tin twong tw; vi du, l0p System.Diagnostics.Process ¢6 thém thudc tinh
Process.MainWindowHandle ngoai thugc tinh Handle.

NET Framework khong che dau cac chi tiét nam dudi, ching han handle dung cho ctra s6 va
diéu kiém. Mic du khong thudng sir dung thong tin ndy, ban c6 thé 1ay né khi cin goi mot
ham khong-dugc-quan-1y va ham nay can dén né.

Xét tmg dung dudi day, form chinh ludn hién thi trén tit ca cac cira s6 khac bét ké no c6 focus
hay khong (c6 dugc chirc ning nay bang cach thiét lap thudc tinh Form.TopMost 13 true).
Form con c6 mdt Timer dinh ky goi cdc ham khéng-dugc-quan-ly GetForegroundWwindow va
GetWindowText dé ldy thong tin cua cira s6 hién dang co focus. Ngoai ra, handle cua form
chinh duoc iy thong qua thudc tinh Form.Handle, rdi dugc so sanh véi handle cua form hién
dang tich cuc dé kiém tra form chinh dang c6 focus hay khong.

L= il x

Active Window Caption @ Active Window Information Active Window Caption 1 15-02 - Microsoft Wisual C# MET
[run] - ActivesvindowInfo.cs
[Design]

&ctive Window Handle : 2425656 Active Wwindow Handle BRZEZ

Is It This Window? True Iz It This Window? Falze

Hinh 15.1 Théng tin v& ctra sb dang tich cuc

using System;
using System.Windows.Forms;
using System.Runtime.InteropServices;

using System.Text;

public class ActiveWindowInfo : System.Windows.Forms.Form {

// (B6 qua phdn mi designer.)

private System.Windows.Forms.Timer tmrRefresh;
private System.Windows.Forms.Label lblCurrent;

private System.Windows.Forms.Label lblHandle;
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private System.Windows.Forms.Label 1blCaption;

[DllImport ("user32.d1l1")]

private static extern int GetForegroundWindow () ;

[DllImport ("user32.d11")]

private static extern int GetWindowText (int hWnd, StringBuilder text,

int count);

private void tmrRefresh Tick(object sender, System.EventArgs e) {

int chars = 256;
StringBuilder buff = new StringBuilder (chars);

int handle = GetForegroundWindow () ;

if (GetWindowText (handle, buff, chars) > 0) {

1blCaption.Text = buff.ToString();
1blHandle.Text = handle.ToString();

if (new IntPtr (handle) == this.Handle) {
1blCurrent.Text = "True";

} else {
1blCurrent.Text = "False";

Handle ciia form dwge quén Iy mét cach trong sudt di véi ngudi dung. Thay dbi
thudc tinh nao d6 cia form cé thé khién cho CRL tao mét handle méi. Do dé,
ban nén ludn truy xuét handle ngay trwéc khi siv dung né (khdéng nén giir né
trong mdt bién dé sir dung trong mot thoi gian dai).

32 -

GOi mQt ham Rfibng-diQc-quan-G cé sU dung Au tric

Ban cin goi mt ham khéng-dugc-quan-ly ¢é thong so 13 mdt ciu tric.

Pinh nghia cdu tric trong ma C# Sit dung dic tinh

System.Runtime.InteropServices.StructLayoutAttribute dé cAu hinh viéc cip bd

I3

nhé cho céu tric. S dung phwong thicc tinh sizeof ciia lép
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System.Runtime.Interop.Marshal néu mudn xac dinh kich thwdéc ciua chu tric
theo byte.
Trong md C# thuan ty, ban khong c6 kha nang truc tiép kiém soat viéc cap bo nhé. Thay vao
d6, CRL s& quyét dinh khi nao can dua dir liéu vao b nhé dé toi wu hoda hoat dong. Picu nay
gay rac roi khi l1am viéc v6i cac ham C, vi cau tric phai dugce trit 1li€n tuc trong bd nhé. May
man la .NET da giai quyét van dé nay bang déc tinh StructLayoutAttribute, cho phép ban chi
dinh cac thanh vién ctia mdt 16p hay mot cau trac cho trude s& duge sip xép trong bd nhd nhu
the nao.
Vi dy, xét ham Getversionkx trong thu vién kernel32.dll. Ham nay nhan mdt con tro chi toi
cAu triic 0SVERSIONINFO va str dung n6 dé tra vé thong tin phién ban cua hé diéu hanh. Dé sir
dung cdu tric OSVERSIONINFO trong ma C#, ban phai dinh nghia né véi dac tinh
StructLayoutAttribute nhu sau:
[StructLayout (LayoutKind.Sequential) ]

public class OSVersionInfo {

public int dwOSVersionInfoSize;

public int dwMajorVersion;

public int dwMinorVersion;

public int dwBuildNumber;

public int dwPlatformId;

[MarshalAs (UnmanagedType.ByValTStr, SizeConst=128)]

public String szCSDVersion;
}
Chi ¥ ring, céu tric nday ciing st dung dic tinh System.Runtime.InteropServices.
MarshalAsAttribute (can cho cac chudi c6 kich thuéc khoéng ddi). O day,
MarshalAsAttribute chi dinh chudi s& duoc truyén béng tri va s€ chira mot bd dém g6m 128
ky tu dugc chi dinh trong cAu tric 0svVersionInfo. Trong vi du ndy, LayoutKind.Sequential
duoc str dung, nghia la cac kiéu dix liéu trong céu tric dugc bd tri theo thir tw ma ching duoc
liét ké trong cau trac hoic 16p.
Ngoai LayoutKind.Sequential, ban c6 thé st dung LayoutKind.Explicit. Trong trudng hop
nay, ban phai st dung FieldoffsetAttribute dé dinh nghia d6 doi cua céac truong. Cach nay
hitu ich khi ban muén luu trit céc truong mot cach linh dong hon, hodc ban mudn bod qua
(khong str dung) truong nao d6. Vi duy sau dinh nghia 16p oSversionInfo VOi
LayoutKind.Explicit
[StructLayout (LayoutKind.Explicit) ]

public class OSVersionInfo {

[FieldOffset (0)] public int dwOSVersionInfoSize;



[FieldOffset (4)]
[FieldOffset (8)]
[FieldOffset (12)]
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public int dwMajorVersion;
public int dwMinorVersion;

public int dwBuildNumber;

[FieldOffset (16)] public int dwPlatformId;

[MarshalAs (UnmanagedType.ByValTStr,

[FieldOffset (20)]

}

SizeConst=128) ]

public String szCSDVersion;

Sau khi da dinh nghia céu tric duoc sir dung boi ham GetversionEx, ban co thé khai bao ham
nay va sir dung n6. Ung dung dudi dy s& trinh bay toan bd mi lénh can thiét. Cha y,
InAttribute va OutAttribute dugc ap dung cho oSversionInfo dé biétrﬁnglnarshaﬂing s€
duge thuc hién trén cu tric nay khi n6 duogc truyén cho ham va khi n6 duoc tra vé tir ham.
Ngoai ra, phuong thirc Marshal.sizeof duoc sir dung dé tinh kich thudc cua céu triic trong bd

nhdé.

using System;

using System.Runtime.InteropServices;

public class CallWithStructure {

// (Bd qua lép OSVersionInfo.)

[DllImport ("kernel32.d11")]

public static extern bool GetVersionEx([In, Out] OSVersionInfo osvi);

private static void Main() {

OSVersionInfo osvi = new OSVersionInfo();

osvi.dwOSVersionInfoSize = Marshal.SizeOf (osvi);

GetVersionEx (osvi) ;

Console.
Console.
Console.
Console.
Console.
Console.
Console.
Console.

Console.

WriteLine ("Class size:

" + osvi.dwOSVersionInfoSize);

WriteLine ("Major Version: " + osvi.dwMajorVersion);
WriteLine ("Minor Version: " + osvi.dwMinorVersion);
WriteLine ("Build Number: " + osvi.dwBuildNumber) ;
WriteLine ("Platform Id: " + osvi.dwPlatformId);

WriteLine ("CSD Version:

WriteLine ("Platform: "

WriteLine ( "Version:

ReadLine () ;

" + osvi.szCSDVersion);
+ Environment.OSVersion.Platform);

+ Environment.OSVersion.Version);
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}

Néu chay tng dung nay trén hé thdng Windows XP, ban sé& thiy thong tin nhu sau:
Class size: 148

Major Version: 5

Minor Version: 1

Build Number: 2600

Platform Id: 2

CSD Version: Service Pack 1

Platform: Win32NT

Version: 5.1.2600.0

4. GOi mdt ham Kfidng-diQc-quan-b cé sO dung callback,

? Ban cin goi mdt ham khong-dwge-quan-1y va cho phép né goi mgt ham khic.
‘X Tao mot iy nhiém cho callback. Sir dung iy nhiém nay khi dinh nghia va sir
dung ham khong-dwgc-quan-ly.

Nhiéu ham cta Win32 API sit dung callback. Vi du, néu mudn ldy tén cua tit ca cac ctra sb
dang md, ban co thé s dung ham EnumWindows trong thu vién wuser32.dll . Khi goi
Enumiindows, ban can truyén cho n6 mét con tré chi dén mot ham khac trong ma Iénh cta ban.
Hé diéu hanh Windows sau d6 s& goi ham nay mdi khi tim thdy mét cira sé dang mé, va truyén
handle cta ctra s6 cho no.

NET Framework cho phép ban quan 1y viéc st dung callback ma khéng can cac con trd va
cac khoi ma khong an toan. Thay vao do, ban cé thé dinh nghia va sit dung mét iy nhi€m chi
dén ham callback. Khi ban truyén tty nhi€ém cho ham Enumwindows, CLR s€ tw ddng marshal uy
nhiém thanh con tré6 ham khéng-dugc-quan-1y nhu mong mudn.

Vi du dudi day sir dung Enumiindows cung véi mot callback dé hién thi tén cua tat ca cc cira
s6 dang mo.

using System;

using System.Text;

using System.Runtime.InteropServices;
public class GetWindows {

// Chit ky cho ham callback.

public delegate bool CallBack(int hwnd, int lParam);

// Ham khdng-dugc-quan-1ly sé& kich hoat callback
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// khi duyét qua cac cua sd dang mo.
[DllImport ("user32.d11")]

public static extern int EnumWindows (CallBack callback, int param);

[DllImport ("user32.d11")]
public static extern int GetWindowText (int hWnd,

StringBuilder 1lpString, int nMaxCount);

private static void Main() {

CallBack callBack = new CallBack(DisplayWindowInfo) ;

// Y&u cdu hé didu hanh duyét qua céc cia sb dang mg,
// kich hoat callback véi handle cua mdi ctta s6.

EnumWindows (callBack, 0);

Console.ReadLine();

// Ham sé& nhan callback. Théng sbé tht hai
// khéng dugc st dung nhung phai dugc khai bdo dé
// tuong thich véi chit ky cua callback.

public static bool DisplayWindowInfo (int hWnd, int 1lParam) {

int chars = 100;

StringBuilder buf = new StringBuilder (chars);

if (GetWindowText (hWnd, buf, chars) != 0) {
Console.WriteLine (buf);

}

return true;

Pos

L8y thong tin i Rfibng-dUQc-quan-6

Ban cin truy xuit théng tin 15i (ma 15i hodc thong diép mé ta 16i) giai thich tai
sao mot 10i goi Win32 API thit bai.

Trong phin Kkhai bdo ciia ham Kkhong-dwoc-quéan-ly, thiét 1ap trudng
SetLastError ciia dic tinh D11ImportAttribute la true. Néu c6 18i khi thuye thi, goi
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phuong thirc tinh Marshal.GetLastWin32Error dé truy xuit ma 16i. Pé liy thong
diép mé ta mot mi 15i cu thé, sir dung ham khéng-duwoc-quan-ly FormatMessage.
Ban khong thé tryuc tiép iy thong tin 151 bang ham khong-dugc-quan-1y GetLastError. Van dé
13, ma 16i do GetLastError tra vé c6 thé khong phan anh 18i do ham khéng-duoc-quan-ly gay
ra. Thay vao d6, n6 c6 thé duoc thiét lap bdi cac 16p .NET Framework khac hoac CLR. Ban c6
thé 1ay thong tin 16i mot cach an toan bang phuong thic tinh Marshal.GetLastWin32Error.
Phuong thirc nay can dugc goi ngay sau 10i goi ham khong-dugce-quan-1y, va no s& tra vé
thong tin 16i chi mot 1an (cac 1an goi GetLastWin32Error sau d6 sé tra vé ma 16i 727). Ngoai
ra, ban phai thiét 1ap truong setlastError cia dic tinh D11TmportAttribute la true, cho biét
nhiing 16i do ham nay sinh ra s& dugc ghi nhan.
[DllImport ("user32.d1l1l", SetlastError=true)]
Sau d6, ban c6 thé sir dung ham FormatMessage trong thu vién kernel32.dll dé 1ay thong diép
mo ta 16i tir ma 16i Win32.
Vi du, tng dung dudi ddy mudn hién thi mot MessageBox, nhung lai sir dung handle khong
dung. Ma 151 dugc ldy bing Marshal.GetLastWin32Error, va thong diép mé ta 16i dugc lay
béng FormatMessage.
using System;

using System.Runtime.InteropServices;
public class TestError {

[DllImport ("kernel32.d11")]
private unsafe static extern int FormatMessage (int dwFlags,
int lpSource, int dwMessageId, int dwlLanguageld,

ref String lpBuffer, int nSize, int Arguments);

[DllImport ("user32.d1l1l", SetlastError=true)]
public static extern int MessageBox (int hWnd, string pText,

string pCaption, int uType);
private static void Main() {

int badWindowHandle = 453;

MessageBox (badWindowHandle, "Message", "Caption", 0);

int errorCode = Marshal.GetLastWin32Error();
Console.WriteLine (errorCode) ;

Console.WritelLine (GetErrorMessage (errorCode)) ;
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Console.ReadLine();

// GetErrorMessage tra vé thdéng diép 18i
// tuong tng véi mad 181 errorCode.

public static string GetErrorMessage (int errorCode) {

int FORMAT MESSAGE ALLOCATE BUFFER = 0x00000100;
int FORMAT MESSAGE IGNORE INSERTS = 0x00000200;

int FORMAT MESSAGE FROM SYSTEM = 0x00001000;

int messageSize = 255;
string lpMsgBuf = "";
int dwFlags = FORMAT MESSAGE ALLOCATE BUFFER |

FORMAT MESSAGE FROM SYSTEM | FORMAT MESSAGE IGNORE INSERTS;

int retval = FormatMessage (dwFlags, 0, errorCode, O,

ref 1pMsgBuf, messageSize, 0);

if (0 == retval) ¢{
return null;
} else {

return lpMsgBuf;

}
Sau day 1a két xuat cia tng dung:
1400

Invalid window handle.

6. SO dUng thank phan COM trong NET-client

Ban cin sir dung thanh phin COM trong mot .NET-client.

?

‘X Sit dung mot Primary Interop Assembly, néu cé6. Néu khong, tao mot Runtime
Callable Wrapper bang Type Library Importer (Tlbimp.exe), hodc tinh ning Add
Reference trong Visual Studio .NET.
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NET Framework hd trg kha ning lién tac voi COM. Bé cho phép .NET-client twong tic véi
mot thanh phan COM, .NET st dung mot Runtime Callable Wrapper (RCW)—mét 16p proxy
didc biét dong vai tro trung gian giita ma .NET va thanh phan COM. RCW s& xut Iy tat ca chi
tiét, bao gém viéc marshal céc kiéu dit liéu, sir dung cac giao dién COM truyén théng, va xu
1y cac sy kién COM.
Ban c¢6 ba tuy chon khi sir dung mét RCW:
+  Lay RCW tir tac gia ctia thanh phan COM. Trong truong hop nay, RCW dugc goi la mot
Primary Interop Assembly (PIA).
+  Tao RCW bang tién ich dong lénh Tlbimp.exe hodc bang Visual Studio .NET.
+ Ty tao RCW théng qua cac kiéu trong khoéng gian tén System.Runtime.
InteropServices (cach nay cuc ky dai dong va phirc tap).
Néu mudn st dung Visual Studio .NET dé tao RCW, ban chi can chon Project | Add Reference
va sau d6 chon thanh phﬁn thich hop trong thé COM. Interop Assembly s€ dugc tao ra va dugc

thém vao cac tham chiéu cua du an. Sau do, ban c6 thé st dung Object Browser dé khao sat
cac khong gian té€n va cac 16p c6 trong thanh phan nay.

ADOC|assic,cs  Dbject Browser| 4 b X
Browse: Active Project ~ Customize... | #) + »% ~ P ‘:’ ﬁﬁ
Chjects Members of 'BDCPROP_ASYNCTHREADPR..
B adodb I adPriorityAboveNormal

= {} ADODE _
BT ADCPROP ASYHCTHREADPRIORITY |
- ADCPROP_ALITORECALC_ENUM

- adPriorityBelowMormal
@ adPriorityHighest

[ @ adPriorityLowest
[H-ZF ADCPROP_UPDATECRITERIA_EMUM adPriorityMormal
[#-2F ADCPROP_UPDATERESYMC_ENUM
[0 _ADD

[+ ADOCommandConstruckion

E

E

[

E

[

H--e=0 ADOConnectionConstruction
H--e=0 ADOConnectionConstruction1s
=3 ADORecordConstruction

=3 ADORecordsetConstruction

o= ADCSEreamConstruction _ILI
] | B

public sealed enurn ADCPROP_ASYNCTHREADPRIORITY_ENUM : System.Enum
Member of ADODB

R Hinh 15.2 S& dung Object Browser .
dé xem cac khong gian tén va céac I&p cé trong thanh phan COM
Néu khong st dung Visual Studio .NET, ban co thé tao mot Wrapper Assembly béng cong cu
Tlbimp.exe, chi can truyén cho né tén file chira thanh phan COM. Vi dy, dong 1énh sau day s&
tao mot RCW véi tén file va khong gian t€n mac dinh, gia su file MyCOMComponent.dll dang
nam trong thu muc hién hanh.

tlbimp MyCOMComponent.dll
Gia sit MyCOMComponent chira mot thu vién kiéu c6 tén 13 MyClasses, file RCW s& c6 tén 1a

MyClasses.dll va s€ trung cac 16p ctia n6 thong qua mdt khong gian tén co tén la MyClasses.
Ban c6 thé cdu hinh cac tiiy chon nay bang cac d6i s6 dong 1énh (dugc mé ta chi tiét trong tai
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liéu MSDN). Vi duy, ban c6 thé st dung /out: [Filename] dé chi dinh tén file assemby, st dung
/namespace: [Namespace] dé chi dinh khéong gian tén. Ban ciling c6 thé sir dung
/keyfile[keyfilename] dé tao tén manh cho assembly, va dat n6 vao Global Assembly Cache
(GAC). Sir dung /primary dé tao mot PIA.

Néu c6 thé, ban nén st dung PIA thay vi tao RCW. PIA hoat ddng dang tin cay hon vi dugc
tao ra boi nha phat hanh thanh phan, va ciing c6 thé chira mot s6 tinh ning ning cao. Néu mot
PIA duoc ding ky véi hé thdng cho mot thanh phdn COM thi Visual Studio .NET s& ty dong
stt dung PI4 d6 khi ban thém mot tham chiéu dén thanh phin COM. Vi du, adodb.dll (c6
trong .NET Framework) cho phép ban st dung cac déi twong ADO truyén théng. Néu ban
thém mot tham chiéu dén thanh phan Microsoft ActiveX Data Objects, Interop Assembly nay
s€ ty dong duoc st dung, ma khong sinh ra mot RCW méi. Tuong ty, Microsoft Office XP
cung cip mot PI4 dé nang cao sy hd trg .NET cho Office Automation (ban c6 thé tai PIA nay
tai dia chi [http://msdn.microsoft.com/downloads/list/office.asp]).

Vi du sau minh hoa cach st dung COM Interop dé truy xuit cac d6i tuong ADO truyén théng
trong ung dung .NET Framework.

using System;
public class ADOClassic {
private static void Main() {

ADODB.Connection con = new ADODB.Connection();

string connectionString = "Provider=SQLOLEDB.1;" +
"Data Source=localhost;" +
"Initial Catalog=Northwind;Integrated Security=SSPI";

con.Open (connectionString, null, null, 0);

object recordsAffected;
ADODB.Recordset rs = con.Execute ("SELECT * From Customers",

out recordsAffected, 0);
while (rs.EOF != true) {

Console.WriteLine (rs.Fields["CustomerID"].Value);

rs.MoveNext () ;

Console.ReadLine();
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1. Giai phéng nhank thank phAn COM

? Ban cin bao dam mdt thanh phin COM dwgc xéa khoi bd nhé ngay tire thi,
khong phai chd b thu gom rac (Garbage Collector) 1am viéc. Hodc ban mudn
béao dam cac ddi twong COM dwoc giai phéng theo mot thir tw xac dinh.

x Sir dung phuwong thirc tinh Marshal.ReleaseComObject va truyén RCW thich hop

dé giai phéng tham chiéu dén ddi twong COM nim duéi.

COM s& dém céc tham chiéu dén ddi tugng dé xac dinh khi nao ddi twong s& duoc giai phong.
Khi ban st dung mot RCW, tham chiéu sé& dugc gilr ca khi bién i tuong vuot khoi tam vuc.
Tham chiéu nay chi duoc giai phong khi b thu gom rac giai phong d6i twgng RCW. Do do,
ban khong thé kiém soat viéc cac dbi tuong COM s& duoc giai phong khi nao hoic theo thir tu
nao.

bé vuot qua han ché nay, ban co thé st dung phuong thirc Marshal.ReleaseComObject. Trong
vi du & muc 15.6, ban hdy thém hai dong sau vao cudi ma lénh dé giai phong dbi twong
Recordset VA Connection nam dudi.

Marshal.ReleaseComObject (rs) ;

Marshal.ReleaseComObject (con) ;

= Vé mit ky thuat, phuwong thirc ReleaseComobject khong thwe sw giai phong doi
twong COM, né chi giam sé lwong tham chiéu dén d6i twong. Néu sé tham chiéu
1a 0, dbi twong COM sé dugc giai phéng. Tuy nhién, néu cing thé hién caa mot
ddi twong COM dwogc sir dung tai nhiu mau ma 1énh, né phai dwoc gidi phéng &
cac noi do trude khi duwge giai phong khéi bo nhé.

8. SU dUng théng sO tiry chon

? Ban cin goi mdt phwong thirc trong thanh phin COM ma khéong phai truyén tit
ca cac thong sb can thiét.

‘X Stt dung trwdng Type .Missing.

Hau hét cac phuong thic trong .NET Framework déu dugc nap chong nhiéu 1an dé ban c6 thé
goi phién ban yéu cau chi nhirng thong s do ban cung cAp. Mit khac, COM khoéng hd tro viée
nap chdng phuong thirc. Thay vao do cac thanh phan COM thudng st dung cac phu(mg thure
voi mot danh sach dai céc thong s6 tiy chon Khong may la, C# khong hd trg thong sb tuy
chon, nghia 14 nguoi phat trién phai cung cap thém cac gia tri khong can thiét khi truy xuat
mot thanh phdn COM. Va vi cic thong sé6 COM thuong dugc truyén bang tham chiéu nén ma
1énh ciia ban khong thé truyén mot tham chiéu null, ma phai khai bao mot bién ddi twong va
roi truyén bién do.

Ban c6 thé giam nhe vin dé dén mot chimg muc nao d6 bing cich cung cép truong
Type.Missing bat ¢t khi ndo mudn bod qua mot thong sb tuy chon. Néu can truyén mot thong
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s6 bang tham chiéu, ban chi cin khai bio mot bién ddi tuwong, thiét 1ap n6 13 Type .Missing, va
st dung n6 trong moi truong hop:
private static object n = Type.Missing;
Vi du duéi day st dung déi tuong Word dé tao va hién thi mot tai liéu. Trong do6, co nhiéu
phuong thirc yéu cau cac thong so tuy chon (dugc truyén bang tham chiéu). Viéc st dung
trudng Type .Missing don gian hdéa ma Iénh rat nhiéu.

using System;

public class OptionalParameters {
private static object n = Type.Missing;
private static void Main() {

// Chay Word phia nén.
Word.ApplicationClass app = new Word.ApplicationClass();

app.DisplayAlerts = Word.WdAlertLevel.wdAlertsNone;

// Tao moét tai liéu méi (khéng kha kién dbéi véi nguoi dung) .
Word.Document doc = app.Documents.Add(ref n, ref n, ref n,

ref n);

Console.WriteLine () ;
Console.WritelLine ("Creating new document.");

Console.WriteLine () ;

// Thém moét tiéu dé va hai hang text.

Word.Range range = doc.Paragraphs.Add(ref n) .Range;
range.InsertBefore ("Test Document");

string style = "Heading 1";

object objStyle = style;

range.set Style(ref objStyle);

range = doc.Paragraphs.Add(ref n).Range;
range.InsertBefore ("Line one.\nLine two.");

range.Font.Bold = 1;

// Hién thi Print Preview, lam cho Word trd nén kha kién.
doc.PrintPreview() ;

app.Visible = true;
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Console.ReadLine();

—

: SU dUng d®u kiEm ActiveX trong NET-client

Ban céin dit mot diéu kiém ActiveX trén mt cira s6 ng dung .NET Framework.

32 - (O

Sir dung mdt RCW (ciing gidbng nhw véi mot thanh phin COM binh thudng). Pé
1am viéc véi didu kiém ActiveX khi thiét ké, thém né vao hdp cong cu caa Visual
Studio .NET.

.NET Framework hd tro nhu nhau d6i voi tit ca cac thanh phan COM, bao gém diéu kiém
ActiveX. Piéu khac nhau co ban 1a 16p RCW (cho diéu kiém ActiveX) dan xuét tir kiéu .NET
dac biét system.Windows.Forms.AxHost. vé mat k¥ thuat, ban thém axHost vao form, va no sé
giao tiép v6i didu  kiém  ActiveX phia hdu truong. Vi din xudt ti
System.Windows.Forms.Control, nén AxHost cling c6 cac thudc tinh, phuong thurc, va su kién
chudn nhu Location, Size, Anchor,.. Néu RCW dugc sinh tur dong, cac 16p axHost luén bit dau
bang Ax.

Ban c6 thé tao mot RCW cho mdt didu kiém ActiveX cling gidng nhu cho bat ctr thanh phan
COM nao khac bang cong cu Tlbimp.exe hodc tinh ning Add Reference trong Visual Studio
.NET, sau d6 lap trinh dé tao diéu kiém. Tuy nhién, mét cach tiép can dé hon trong Visual
Studio .NET 1a thém diéu kiém ActiveX vao hop cong cu (xem muc 11.4 dé biét thém chi tiét).
Chéng co gi xay ra khi ban thém mot didu kiém ActiveX vao hop cong cu. Tuy nhién, ban cd
thé sir dung biéu tuwong trong hop cong cu dé thém mot thé hién cua diéu kiém vao form. Lan
dau ban lam viéc nay, Visual Studio .NET s€ tao mot Interop Assembly va thém né vao dy an
cda ban. Vi du, néu ban thém diéu kiém Microsoft Masked Edit (khong co diéu kiém .NET
tuong duong), Visual Studio .NET s& tao mot RCW Assembly c6 tén 1a AxInterop.MSMask.dll.
Dudi day 1a doan ma trong ving designer ding dé tao mot thé hién ciia diéu kiém nay va thém
no vao form:

this.axMaskEdBoxl = new AxMSMask.AxMaskEdBox () ;
((System.ComponentModel.ISupportInitialize) (this.axMaskEdBox1)) .

BeginInit();

//

// axMaskEdBox1

//

this.axMaskEdBoxl.Location = new System.Drawing.Point (16, 12);
this.axMaskEdBox1l.Name = "axMaskEdBoxl1";

this.axMaskEdBoxl.0cxState = ((System.Windows.Forms.AxHost.State)
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(resources.GetObject ("axMaskEdBoxl.0OcxState")));

this.axMaskEdBoxl.Size = new System.Drawing.Size (112, 20);

this.axMaskEdBox1l.TabIndex = 0;

this.Controls.Add (this.axMaskEdBox1) ;

Chu ¥ rang, cac thudc tinh tiy bién cua didu kiém ActiveX khong duoc ap dung truc tiép thong
qua cac 1énh thiét lap thudc tinh. Thay vao dé, chiung s€ duogc thiét lap theo nhéom khi thude
tinh ocxstate da duge thiét l1ap. Tuy nhién, ma Iénh ctia ban c6 thé st dung cac thudc tinh nay
mét cach tryc tiép.

10. Tao thanh phAn NET dung cho COM-client

? Ban cin tao mdt thanh phin .NET sao cho mot COM-client c6 thé goi noé.
'X Tao mot assembly theo cic chi din trong muc nay. Tao mét thw vién kiéu cho

assembly nay bang tién ich dong 1énh Type Library Exporter (Tlbexp.exe).

.NET Framework hd trg viéc COM-client sir dung thanh phﬁn .NET. Khi COM-client tao mot
doi tuong .NET, CLR s& tao mot ddi tuong dugc-quan-ly va mot COM Callable Wrapper
(CCW) boc lay ddi tugng ndy. COM-client s& twong tac v6i ddi tugng thong qua CCW. CLR
chi tao mot CCW cho mot ddi tuong duge-quan-1y, bat chdp cé bao nhiéu COM-client dang str
dung no.

Céc kiéu can dugc truy xudt bdi COM-client phai thoéa min cac yéu cau sau:

+  Cac kiéu duoc-quan-ly (16p, giao dién, cau trac, hodc kiéu liét k&) phai dugc khai bao 1a
public.

+  Néu COM-client can tao d6i tuong, nd phai c6 mdt phuong thirc khoi dung mac dinh
public. COM khong hd tro cac phwong thirc khoi dung co chira thong sb.

+  Céac thanh vién cua kiéu can dugc truy xudt phai 1 cac thanh vién public. COM-client
khéngtnbfxuétduqcCéCthénh\dénprivate,protected,internal,VéstatiQ

Ngoai ra, ban nén tuén theo cac kinh nghiém sau:

+  Khong nén tao cac quan hé thira ké gitra cac 16p, vi cac quan hé nay s& khong kha kién
dbi voi COM-client (mac du .NET gia lap quan hé nay bang cach khai bao mot giao
dién 16p co s¢ dung chung).

¢+ Céc 16p ma ban trung ra nén hién thuyc mét giao dién. Véi muc dich kiém soat phién
ban, ban co thé sir dung déc tinh System.Runtime.InteropServices.GuidAttribute dé
chi dinh GUID s€ dugc gan cho giao dién.

*  Nén tao t€n manh cho assembly dé n6 co thé duogc cai diat vao GAC va duge dung
chung cho nhiéu client.

Dé tao mot dbi tuong .NET, COM-client can mot thu vién kiéu (file .tlb). File thu vién kiéu co
thé duoc tao tir mot assembly bang tién ich dong 1énh Tlbexp.exe. Vi du:

tlbexp ManagedLibrary.dll
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Mot khi d3 tao ra thu vién kiéu, ban c¢6 thé tham chiéu nd tir mot cong cu phat trién khong-
duoc-quan-ly. Véi Visual Basic 6, ban tham chiéu file .7Ib tix hop thoai Project | Reference.
Trong Visual C++ 6, ban c6 thé st dung 1é€nh #import dé nhap cac dinh nghia kiéu tir thu vién
kiéu.
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huong nay trinh bay cach hién thuc cac mau (pattern) s& dugc sir dung thudng xuyén
trong qua trinh phat trién cac Gmg dung Microsoft .NET Framework. Mot sb mau
duoc chuin hoa bang cac giao dién duoc dinh nghia trong thu vién 16p .NET
Framework. Mot s6 khac thi it cung nhéc hon, nhung van yéu cau ban thyuc hién cac cach tiép
can cu thé dé thiét ké va hién thuc céc kiéu cia ban. Cac muc trong chuong nay mo ta cach:
Tao céc kiéu kha-tuan-tu-hoa dé ban c6 thé dé dang luu trit vao dia, giri qua mang, hoac
truyén bang tri qua cac bién mién tng dung (muc 16.1).
Cung cip mot co ché ding dé tao ban sao day du va chinh xac cua dbi twong (muc
16.2).
Hién thuc cac kiéu sao cho d& dang so sanh va sip xép (muc 16.3).
Hb tro viéc liét ké cac phan tir trong cac tap hop tuy bién (muc 16.4).
Bao dam ré‘mg mot kiéu co su dung cac tai nguyén khong-dugc-quan-ly sé giai phong
cAc tai nguyén do khi khong con can dén ching nita (muc 16.5).
Hién thi dang chudi cua cac d6i twong bién d6i dua trén format specifier (muc 16.6).
Hién thuc cac kiéu d6i sd sy kién va ngoai 1é tiry bién (ban s& thudng xuyén sir dung
chiing trong qua trinh phat trién tmg dung) (muc 16.7 va 16.8).
Hién thuc cac mau thiét ké thong dung Singleton va Observer bang céc tinh nang c6 sin
cua C# va thu vién 16p .NET Framework (muc 16.9 va 16.10).

1. H@n thlc kKu KAA-tu@n-uf-hda (serializable type)

? Ban cin hi¢n thue mét kiéu tiry bién kha-tuin-tu-hoéa, cho phép ban:
+  Luu trir cac thé hién cia kiéu vao kho lwu trix (file hay co sé dir liéu).
+  Chuyén céc thé hién ciia kiéu qua mang.
+  Truyén cac thé hién caa kiéu “bing tri” qua cac bién mién &ng dung.
X P6i véi viée tudn tw hoéa cic kiéu don gian, hiy ap dung dic tinh

System.SerializableAttribute vao khai bio kiéu. Pdi véi cac kiéu phirc tap hon,
hoic dé ki€m soat ndi dung va cau truc cia dir liéu duwgc-tuan-tu-héa, hay hién
thue giao di€n System.Runtime.Serialization.ISerializable.

Muc 2.12 di trinh bay cach tuan ty héa va giai tuan ty hoéa mot dbi twong bang cac 16p
formatter (duoc cip cung véi thu vién 16p .NET Framework). Tuy nhién, theo mic dinh thi
cac kiéu khéng 1a kha-tuan-ty-hoa. Dé hién thuc mot kiéu tuy bién 1a kha-tuan-ty-hda, ban
phai ap dung déc tinh serializableAttribute vao khai bao kiéu. Khi tat ca cac truong dit liéu
trong kiéu déu 1a kha-tudn-tu-hoa, viéc ap dung SerializableAttribute la tAt ca nhiing gi can
lam dé khién cho kiéu tuy bién cua ban la kha-tudn-ty-héa. Néu ban hién thuc mét 16p tuy
bién dan xuat tir mot 16p co s, 16p co sd ciing phai la kha-tudn-ty-hoa.

Mbi 16p formatter chia logic can thiét dé tudn tu hoéa cac kiéu duoc gén voi déc tinh
SerializableAttribute va s& tudn tu hoa tt ca cac trudng public, protected, va private.
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Poan mi dudi ddy trinh bay cac khai bao kiéu va khai bao trudng ciia mot 16p kha-tudn-ty-
hoda ¢6 tén 1a Employee.

using System;

[Serializable]

public class Employee {

private string name;
private int age;
private string address;

S

™ Ciac 16p din xuit tir mdt kiéu kha-tuin-ty-héa khong thira ké dic tinh
SerializableAttribute. Pé khién cho cac kiéu din xuit 1a kha-tuin-tu-héa, ban
phai khai bio ching 1a kha-tudn-ty-héa bing cich ap dung dic tinh
SerializableAttribute.

Ban c6 thé ngan vi¢c tudn ty héa mot truong nao doé béng cach ap dung dac tinh
System.NonSerializedAttribute cho truong nay. Ban nén ngan viéc tuan ty héa ddi voi cac
truong sau:

+  Chitra cac kiéu dir liéu khong-kha-tuan-tu-hoa.

+  Chitra céc gia tri c6 thé khong hop 1& khi d6i twong duoc giai tun ty hoa, vi du: két nbi
co sd dit liéu, dia chi b nhé, ID cua tiéu trinh, va handle cua tai nguyén khong-dugc-
quan-ly.

+  Chtra cac thong tin nhay cam hay riéng tu, vi du: mat khau, khoa mat hoa, va cac chi
tiét riéng ve nguoi hay to chuec.

¢+ Chura cac dir lidu dé dang tai tao hay thu léy duoc tur cac nguén khac—dac biét khi dir
liéu 16n.

Néu ngan viéc tudn tu hda mot sb trudng, ban phai hién thyc kiéu sao cho bu lai viée nhiing
dir liéu nao d6 s& khong hién dién khi mot ddi tuong duoc giai tudn tu hoa. Pang tiéc, ban
khong thé tao hay thu lay céc truong dir liéu bi mat trong mét phuong thuc khéi dung vi
formatter khong goi phuong thirc khoi dung trong qua trinh gidi tuan tu hoa doi tuong. Giai
phap thong thuong nhat 1a hién thuc mau “Lazy Initialization”, trong d6 kiéu cua ban sé tao
hay thu lay dir liéu ngay lan dau tién can dén.

Poan ma dudi day trinh bay mét phi€én ban da duoc chinh stra cua 16p Employee vi déc tinh
NonSerializedAttribute dugc ap dung cho trudng address, nghia 13 formatter s& khong tuan
tu hoa gid tri cta truong nay. Lp Employee hién thuc cac thudc tinh cong khai ding dé truy
xuit cac thanh vién dit liéu riéng, 1a noi thudn tién dé hién thuc “Lazy Initialization” cho
trudng address.



609
Chuwong 16: Cac giao dién va mau théng dung

using System;

[Serializable]

public class Employee {

private string name;

private int age;

[NonSerialized]

private string address;

// Phuong thtc khdi dung don gian.

public Employee (string name, int age, string address) {

this.name = name;
this.age = age;

this.address = address;

// Thudc tinh céng khai ding d& truy xudt tén ctia nhan vién.
public string Name {
get { return name; }

set { name = value; }

// Thuéc tinh céng khai diung d& truy xudt tudi cua nhan vién.
public int Age {
get { return age; }

set { age = value; }

// Thudc tinh céng khai dung dé truy xuidt dia chi cta nhan vién.
// St dung "Lazy Initialization" && thiét 1lap dia chi vi
// 851 tuong dugc-giai-tudn-tu-hoéa sé& khéng cé gid tri dia chi.
public string Address {
get {
if (address == null) {
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}

// Nap dia chi tu kho luu tri.

}

return address;

set {

address = value;

béi véi phﬁn 16n cac kiéu tuy bién, viéc su dung dac tinh SerializableAttribute va
NonSerializedAttribute s& dap ung du nhu ciu tuin ty hoa ctia ban. Néu can kiém soat qua
trinh tuan ty hoa, ban can hién thuc giao dién Iserializable. Cac 16p formatter sir dung logic
khac nhau khi tudn tu hoa va giai tudn tu hoa thé hién cta cac kiéu co hién thuc
ISerializable. Dé hién thyc ding ISerializable, ban phai:

Khai bao réng kiéu cua ban ¢6 hién thuc giao dién Iserializable.

Ap dung dic tinh serializableAttribute vao khai bao kiu nhu vira dugc mo ta;
khong str dung NonSerializedAttribute vi n6 s€ khong co tac dung.

Hién thyc phuong thitc ISerializable.GetObjectData (duwgc st dung trong qua trinh
tuan tu hoa), phuong thirc nay nhan céac kiéu ddi sb sau:

. System.Runtime.Serialization.SerializationInfo

" System.Runtime.Serialization.StreamingContext

Hién thyc mot phuong thirc khoi dung khong cong khai (dugce sir dung trong qua trinh
giai tuan ty hoa), phuong thitc nay nhan cung doi s6 nhu phuong thitc Getobjectbata.
Nhé rang, néu ban c6 y dinh dan xuat mot s6 16p tir 16p kha-tuan-tu-héa thi phuong
thirc khoi dung nay phai 1a protected.

Néu ban tao mét 16p kha-tudn-tu-hoa tr mot 16p co s6 cling c6 hién thyc
ISerializable, thi phuong thiic GetObjectData va phuong thic khoi dung (dung dé
giai tuan ty hda) ctia ban phai goi cac phuong thirc trong dwong trong 16p cha.

Trong qué trinh tuan tu hoa, formatter s& goi phuong thirc GetobjectData va truyén cho nod

cac tham chiu SerializationInfo va StreamingContext.

Ban phai d6 dir liéu can tudn tu héa vao dbi tuong SerializationInfo. L&p
SerializationInfo cung cap phuong thirc Addvalue dung dé thém dit liéu. Véi mdi lan
g01 Addvalue, ban phai chi dinh tén dir li€u (tén nay s€ duoc st dung trong qua trinh
giai tuan ty hoa dé thu 1ay dir liéu). Phuong thirc addvalue c¢6 dén 16 phién ban nap
chong, cho phép ban thém nhiéu kiéu dir liéu khac nhau vao ddi tugng

SerializationInfo.
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+  Dbi tugng StreamingContext cung cAp cac thong tin vé chu dinh va dich cua dir liéu
dugc-tuan-tu-hoa, cho phép ban chon tudn tuy hoa dir liéu nao. Vi du, ban c6 thé can
tuan ty hoa dir liéu ri€ng néu ndé dugc danh cho mét mién ung dung khac trong cung
tién trinh, nhung khéng can néu dir li€u s€ dugc ghi ra file.

Trong qué trinh giai tuan ty hoa, formatter s& goi phuwong thirc khoi dung viéc giai tuan ty
hoa, lai truyén cho n6 cac tham chiéu serializationInfo va StreamingContext.

+  Kiéu cua ban phai trich dir li¢u di-duoc-tuan-ty-hoa tir ddi tuong SerializationInfo
béng mot trong cac phuong thirc SerializationInfo.Get*, vi du: GetString, GetInt32,
hay GetBoolean.

+  Dbi tugng streamingContext cung cip cic thong tin vé ngudn gdc cua dir lidu di-duoc-
tudn-tu-hoa, phan anh logic ma ban da hién thuc cho viéc tudn tu hoa.

= Trong qua trinh tuin tw héa chuin, formatter khong sir dung kha niing cia doi
twong StreamingContext dé cho biét cac chi tiét vé nguon gdc, dich, va chii dinh
ciia dir liéu dwgc-tuin-ty-héa. Tuy nhién, néu mudn thye hi¢n qua trinh tuin ty
héa tuy bién, ban c6 thé cau hinh doi twgng StreamingContext cua formatter
truwde khi bat dau qua trinh tuan ty héa va giii tuan tw héa. Tham khio tai liéu
.NET Framework SDK de c6 thém thong tin ve 16p StreamingContext.

Vi du dudi day trinh bay phién ban da dugc chinh stra cua 16p Employee, c6 hién thuc giao

dién 1serializable. Trong phién ban nay, 16p Employee khong tudn tu hoa truong address

néu doi tuong StreamingContext chi dinh rang dich cua di li€u dugc-tuan-tu-hda la file.

Phuong thirc Main s€ giai thich viéc tudn ty hoéa va giai tudn ty héa cua mot ddi tuong

Employee.

using System;

using System.Runtime.Serialization;

[Serializable]

public class Employee : ISerializable {

private string name;
private int age;

private string address;

// Phuong thtc khdi dung don gian.

public Employee(string name, int age, string address) {

this.name = name;
this.age = age;

this.address = address;
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// Phuong thic khoi dung diung d& kich hoat formatter thuc hién viéc
// giadi tudn tu héa mét dbi tuong Employee. Ban nén khai béo

// phuong thtc khéi dung ndy 1a private, hay it nhit cing 1la

// protected d& bao dam né khéng bi goi qué mic cdn thiét.

private Employee (SerializationInfo info, StreamingContext context) {

// Trich xudt tén va tudi cua Employee (s& ludn hién dién
// trong dit 1iéu da-duoc-tudn-ty-héa bat chip gia tri

// cua StreamingContext) .

name = info.GetString ("Name");

age = info.GetInt32 ("Age");

// Thuc hién trich xuidt dia chi ctua Employee
// (th&t bai néu khéng co).
try {
address = info.GetString ("Address");
} catch (SerializationException) {

address = null;

// Cac thudc tinh Name, Age, va Address (dad trinh bay & trén).

S

// Pbugc khai bdo bdi giao dién ISerializable, phuong thic
// GetObjectData cung cdp co ché dé formatter thu 14y

// dir liéu sé-dugc-tuan-ty-hoda.

public void GetObjectData (SerializationInfo inf,

StreamingContext con) {

// Ludn tuadn tu hoéa tén va tudi cua Employee.
inf.AddValue ("Name", name);

inf.AddvValue ("Age", age);

// Khéng tudn tu héa dia chi cla Employee néu StreamingContext

// cho biét rdng dit liéu dugc-tudn-tu-hda sé& duoc ghi ra file.
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if ((con.State & StreamingContextStates.File) == 0) {

inf.Addvalue ("Address", address);

// Chép dé Object.ToString dé tra vé chudi mdé ta Employee.

public override string ToString() {

StringBuilder str = new StringBuilder();

str.AppendFormat ("Name: {0}\n\r", Name);
str.AppendFormat ("Age: {0}\n\r", Age);

str.AppendFormat ("Address: {0}\n\r", Address);

return str.ToString();

public static void Main(string[] args) {

// Tao mdét dbi tuong Employee md ta Phuong.

Employee phuong = new Employee ("Phuong", 23, "HCM");

// Hién thi Phuong.

Console.WriteLine (phuong) ;

// Tudn tu héa Phuong véi dich 1a mét mién tng dung khéac.
// Pia chi ctua Phuong sé& dugc tudn ty héa.
Stream str = File.Create ("phuong.bin");
BinaryFormatter bf = new BinaryFormatter();
bf.Context =
new StreamingContext (StreamingContextStates.CrossAppDomain) ;
bf.Serialize(str, phuong);

str.Close();

// Giai tudn tu hoéa va hién thi Phuong.

str = File.OpenRead ("phuong.bin");
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bf = new BinaryFormatter();
phuong = (Employee)bf.Deserialize (str);
str.Close();

Console.WriteLine (phuong) ;

// Tudn tu héa Phuong véi dich 1a file. Trong trudng hop nay,
// dia chi ctua Phuong s& khéng dugc tudn tu héa.

str = File.Create ("phuong.bin");

bf = new BinaryFormatter();

bf.Context = new StreamingContext (StreamingContextStates.File);
bf.Serialize(str, phuong);

str.Close();

// Giai tuadn ty héa va hién thi Phuong.
str = File.OpenRead ("phuong.bin");

bf = new BinaryFormatter();

phuong = (Employee)bf.Deserialize (str);
str.Close();

Console.WriteLine (phuong) ;

Console.ReadLine () ;

—

2. H&n thh'c RKu KA-sao-chép (cloneable type)
?

Ban can tao mét kieu tuy bien cung cap mot co’ che don gian de lap trinh vién tao
ban sao cho cac thé hién cia kieu.

‘X Hién thuc giao di€én System.ICloneable.

Khi gan mot kiéu gié tri sang mot kiéu gia tri khac 1a ban da tao mot ban sao cia gia tri do.
Khéng c6 mdi lién hé nao giira hai gia tri—mot thay ddi trén gia tri nay s& khong anh huong
dén gia tri kia. Tuy nhién, khi gan mot kiéu tham chiéu sang mot kiéu tham chiéu khac (ngoai
trir chudi—duoc bo thyc thi xir Iy dic biét), ban khong tao mot ban sao mai cua kiéu tham
chiéu. Thay vao d0, ca hai kiéu tham chiéu déu chi dén cing mot ddi twong, va nhitng thay
d6i trén gia tri cia déi tuong déu duoc phan anh trong ca hai tham chiéu. Dé tao mot ban sao
that cia mot kiéu tham chiéu, ban phai “nhai” lai doi tuong ma noé chi dén.
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Giao dién Icloneable nhan dang mot kiéu la kha-sao-chép va khai bao phuong thirc clone 1a
mot co ché ma thong qua d6, ban c¢6 thé thu liy ban sao cia mot ddi twong. Phuong thirc
Clone khong nhan dbi s6 nao va tra vé mot system.object, bat chip kiéu dang hién thuc Ia gi.
Diéu nay nghia 12 mot khi d3 sao mot ddi tuong, ban phai ép ban sao vé ding kiéu.

Cach hién thuc phuong thirc clone cho mét kiéu tuy bién tuy thudc vao cac thanh vién dir liéu
duoc khai bao bén trong kiéu. Néu kiéu tiy bién chi chira cac thanh vién dir liéu kiéu gia tri
(int, byte...) va System.String, ban cd thé hién thuc phuong thirc Clone br?mg cach tao mot
dbi twong méi va thiét 1ap cac thanh vién dit liéu cta nd co gia tri giébng nhu déi twong hién
tai. Lop object (tit ca cac kiéu déu dan xuét tir day) chtra phuong thirc MemberwiseClone ding
dé tu dong hoa qua trinh nay. Vi du duédi day trinh bay mdt 16p don gidn c6 tén 1a Employee,
chi chira cac thanh vién chudi. Do d6, phuong thic clone dua vao phuong thic thira ké
MemberwiseClone dé tao ban sao.

using System;
public class Employee : ICloneable {

public string Name;

public string Title;

// Phuong thtc khéi dyng don gian.

public Employee(string name, string title) {

Name = name;

Title = title;

// Tao mét ban sao bing phuong thttc Object.MemberwiseClone
// vi lép Employee chi chta cdc tham chiéu chudi.

public object Clone() {
return MemberwiseClone();

}

Néu kiéu tily bién ctia ban c6 chtra cac thanh vién dir liéu kiéu tham chiéu, ban phai quyét
dinh xem phuong thiic Clone cta ban s€ thuc hi¢n mét ban sao can (shallow copy) hay mot
ban sao siu (deep copy). Ban sao can nghia 1a bat ky thanh vién dit liéu kiéu tham chiéu nao
trong ban sao déu s& chi dén d6i twong gidng nhu thanh vién dit liéu kiéu tham chiéu tuong
g trong d6i trong gbe. Ban sao sdu nghia 1a ban phai sao toan bd dd thi dbi twong (object
graph) @& cac thanh vién dir liéu kiéu tham chiéu ctia ban sao chi dén cac ban sao (ddc 1ap vé
mit vét 1y) cta cac dbi tuong duoc tham chiéu boi ddi twong gde.



616
Chuwong 16: Cac giao dién va mau théng dung

Dé dang hién thyc mot ban sao can—sir dung phuong thitc MemberwiseClone vira dugc mo ta.
Tuy nhién, mdt ban sao sau thudng 1a cai ma 1ap trinh vién mong doi khi 14n dAu tién sao mot
dbi twgng—nhung hiém khi 13 cai ho ldy. Diéu nay dic biét dung dbi vai cac 16p tap hop
trong khong gian tén System.Collections, tAt ca déu hién thuc ban sao can trong cac phuong
thirc clone cuia chiing. Mic du s& c6 ich néu cac tip hop nay hién thuc ban sao sau, c¢6 hai ly
do chinh dé cac kiéu (dic biét 1a cac 16p tap hop) khong hién thuc ban sao sau:

*  Viéc tao ban sao ctia mot do thi ddi tuong 16n sé ton nhiéu bd nhd va thoi gian xu ly.

+  Céc tap hop thong thudng c6 thé chira cac d6 thi d6i twong sau va rong, bao gdm bat ky
kiéu d6i tuong nao. Viéc tao mot hién thuc ban sao sau dé phuc vu nhiéu thir nhu thé 1a
khoéng kha thi vi mot s6 dbi tugng trong tap hop c6 thé khong phai 1a kha-sao-chép, va
mot s6 khac co thé chira cac tham chiéu vong, khién qua trinh sao chép try thanh mot
vong lap vo tan.

Déi véi cac tap hop kiéu manh, trong dé ban chat cia cac phan tir duoc hiéu va dugc kiém
soat thi mot ban sao sau c6 thé 1a mét tinh ning rat hitu ich. Vi du, system.xnl.xmlNode hién
thuc mot ban sao siu trong phuong thirc clone, diéu nay cho phép ban tao dung ban sao cia
toan bo hé théng phan c.'?ip ddi tuong XML chi voi mot 1énh don.

% Néu cin sao mdt d6i twong khong hién thuc 1Cloneable nhung lai 1a kha-tuin-tu-
héa, ban c6 thé tuin tw hoa rdi giai tuin tu héa doi twgng do dé c6 duogc cung Kkét
qua nhw Kkhi sao chép. Tuy nhién, qua trinh tuin ty héa cé thé khong tuin ty héa
tat ca cac thanh vién dir liéu (nhw di dwoc thio luan trong muc 16.1). Ciing vay,
néu tao mot kiéu kha-tudn-tu-héa tiuy bién, ban c6 thé sir dung qua trinh tuin tw
héa vira dwge md ti dé thwe hién mot bin sao siu bén trong phwong thirc
ICloneable.Clone. Pé sao mdt doi twong kha-tuin-tu-héa, ban hiy sir dung l6p
System.Runtime.Serialization.Formatters.Binary.BinaryFormatter dé tuin tu
héa ddi twgng nay thanh mot doi twgng System.IO.MemoryStream, va roi giai tuin
tw hoa ddi twong nay tir System. I0. MemoryStream.

Lép Team dudi day hién thuc phuong thirc clone thuc hién mdét ban sao sdu. Lop Team chira
mot tap hop cac ddi tuong Employe md ta mot nhom ngudi. Khi ban goi phuong thirc Clone
ctia mot dbi trgng Team, phuong thirc ndy sé tao ban sao cua mdi ddi twong Employee va thém
né vao d6i tuong Team dugc sao. LOp Team cung cdp mot phuong thirc khai dung private dé
don gian hoa ma 1énh trong phuong thirc clone (st dung phuong thirc khoi dung 1a cach
thong thuong dé don gian hoa qua trinh sao chép).

using System;

using System.Collections;
public class Team : ICloneable {
public ArrayList TeamMembers = new ArrayList();

public Team() {



—
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// Phuong thuc khéi dung private — dugc phuong thic Clone goi
// d& tao mét dbéi tuong Team méi va db6 vao ArrayList cua nb
// ban sao ctua céc dbi tuogng Employee ti mdt ArrayList cé trudc.

private Team(ArrayList members) {

foreach (Employee e in members) {

TeamMembers.Add (e.Clone());

// Thém mét dbi tuong Employee vao Team.

public void AddMember (Employee member) {

TeamMembers.Add (member) ;

public object Clone() {

// Tao mdét ban sao sdu cua Team bdng céch goi phuong thuc
// khoi dung Team va truyén cho né ArrayList chia
// céac thanh vién cua Team.

return new Team(this.TeamMembers) ;

// Lénh nay sé& tao mdét ban sao can cua Team:

// return MemberwiseClone () ;

>3

H#n thfc R€u KA-so-sinh (comparable type)

Ban cin mét co ché dung dé so sanh cac Kkiéu tiy bién, cho phép ban dé dang sip
xép tap hop chira cac thé hi¢n cia kiéu nay.

Pé cung cip mdt co ché so sanh chuin cho m@t kiéu, hién thuc giao dién
System.IComparable. Pé hd tr¢' nhiéu dang so sanh, tao riéng tirng kiéu tro' giup
(helper) va cac kiéu nay hién thuc giao dién System.Collections.IComparer.
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Néu muén sip xép kiéu ctia ban chi theo mot thir tr ndo d6 (nhu ID ting dan, hay tén theo thir
tu alphabet), ban nén hién thyc giao di€n IComparable. Giao dién nay dinh nghia phuong thirc
CompareToIﬂnxsau:

int CompareTo (object obj);
Déi tuong (obj) duoc truyén cho phuong thic phai cing kiéu véi dbi tugng dang goi, néu

khﬁng CompareTo s€ nénlngoailé System.ArgumentException.(ﬁé Ui do CompareTo tra vé
duogc tinh nhu sau:

« Néu dbi tuong hién tai nho hon obj, tra vé mot s6 Am (chalmg han, -1).

+  Néu dbi tuong hién tai c6 cung gié tri nhu obj, trd vé zero.

+  Néu dbi tuong hién tai 16n hon obj, tra vé mot sb duong (chéng han, 1).
Phép so sanh nay thyc hién diéu gi 14 tiy thudc vao kiéu da hién thuc giao dién Icomparable.
Vi dy, néu muén sap xép dua theo tén, ban can thuc hién phép so sanh chudi (string). Tuy
nhién, néu mudn sip xép dua theo ngay sinh, ban cin thyc hién phép so sanh ngiy
(System.DateTime).
Pé hd trg nhiéu dang sa‘ip xép cho mét kiéu cu thé, ban phai hién thyc riéng ré tirng kiéu tro
gitp va cac kiéu nay hién thuc giao dién Icomparer. Giao dién nay dinh nghia phuong thuc
Comparerﬂnrsau:
int Compare (object x, object y);
Kiéu tro giup phai dong goi logic can thiét dé so sanh hai ddi tuong va tra vé mot gia tri dya
trén logic nhu sau:

+  Néu x nho hon y, tra vé mot sb am (chflng han, -1).

+  Néu x c6 cung gié tri nhu v, tra vé zero.

+  Néu x 16n hon y, tra vé mét s6 duong (ching han, 1).
Lép Newspaper dudi day hién thyc ca giao di€n IComparable va IComparer. Phuong thirc
Newspaper . CompareTo thuc hién phép so sanh khong phan biét chit hoa-thuong hai di tugng
Newspaper dua trén truong name cua ching. Mot 16p private long bén trong céd tén la
AscendingCirculationComparer hién thuc IComparer va so sanh haidéituqng Newspaper dua

trén trudng circulation cua ching. POi tugng AscendingCirculationComparer dugc thu lay
bang thudc tinh tinh Newspaper.CirculationSorter

using System;

using System.Collections;
public class Newspaper : IComparable {

private string name;

private int circulation;
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private class AscendingCirculationComparer : IComparer {

int IComparer.Compare (object x, object y) {

// Xt 1y cac tham chiéu null.

// Null dugc coi nhu nho hon b&t ct gid tri nao khac.

if (x == null && y == null) return O;
else if (x == null) return -1;
else if (y == null) return 1;

// Trudng hop x va y tham chiéu dén cung mét déi tuong.

if (x == y) return 0;

// Bao dam x va y déu 1la cac thé hién cua Newspaper.

Newspaper newspaperX = x as Newspaper;

if (newspaperX == null) {

throw new ArgumentException("Invalid object type", "x");

Newspaper newspaperY = y as Newspaper;

if (newspaperY == null) ({

throw new ArgumentException("Invalid object type", "y"):;

// So sanh circulation. IComparer quy dinh rang:

// trd vé mét sbé &m néu x < y
// trd vé zero néu x =y
// tra vé mot sb duong néu x >y

// D& dang hién thyc logic ndy bdng phép tinh sb nguyén.

return newspaperX.circulation - newspaperY.circulation;

public Newspaper (string name, int circulation) {
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this.name = name;

this.circulation = circulation;

// Khai bdo mét thudéc tinh chi-doc, tra vé mdét thé hién cua
// AscendingCirculationComparer.
public static IComparer CirculationSorter({

get { return new AscendingCirculationComparer(); }

public override string ToString() {

return string.Format ("{0}: Circulation = {1}", name,

circulation);

// Phuong thic CompareTo so sanh hai dbi tuong Newspaper duya trén
// phép so sa&nh trudng name (khéng phédn biét ch hoa-thudng) .

public int CompareTo (object obj) {

// Mét dbi tuong luén dugc coi nhu 16n hon null.

if (obj == null) return 1;

// Trudong hop dbéi tuong kia 14 mét tham chiéu dén db6i tuong nay.

if (obj == this) return 0;

// Ep dbi tugng kia vé Newspaper.

Newspaper other = obj as Newspaper;
// Néu "other" 1& null, né khéng phai 1la mét thé hién cua
// Newspaper. Trong truong hgp nay, CompareTo phai ném

// ngoai 1é& System.ArgumentException.

if (other == null) {

throw new ArgumentException ("Invalid object type", "obj");

} else {
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// Tinh gid tri tra vé& bang cach thuc hién phép so sanh

// trudng name (khéng phén biét chl® hoa-thuong) .

// Vi name 1a chudi nén cach dé& nh&t 1a dya vao kha nidng
// so sanh cta 16p String (thuc hién phép so sanh chudi
// cb phédn biét ban dia).

return string.Compare (this.name, other.name, true);

}

Phuong thirc Main minh hoa phép so sanh va kha ning sap xép nho c6 hién thyuc giao dién
IComparable Vva  IComparer. Phuong thic nay s€ tao méot tap  hop
System.Collections.ArrayList chira ndam déi tuong Newspaper, sau do sép Xép ArrayList hai
lan béng phuong thirc ArrayList.Sort. Lan déu, thao tac sort st dung co ché so sanh mac
dinh cua Newspaper (thong qua phuong thirc 1Comparable.CompareTo). Lan sau, thao tac sort
st dung déi tuong AscendingCirculationComparer (thong qua phuong thuc

IComparer.Compare)

public static void Main() {
ArrayList newspapers = new ArrayList();

newspapers.Add (new Newspaper ("Tuoi Tre", 125780));
newspapers.Add (new Newspaper ("Echip", 55230));
newspapers.Add (new Newspaper ("Thanh Nien", 235950));
newspapers.Add (new Newspaper ("Phu Nu", 88760));

newspapers.Add (new Newspaper ("Tiep Thi", 5670));

Console.WriteLine ("Unsorted newspaper list:");
foreach (Newspaper n in newspapers) {

Console.WritelLine (n);

Console.WritelLine (Environment.NewLine) ;

Console.WriteLine ("Newspaper list sorted by name (default order):");
newspapers.Sort();

foreach (Newspaper n in newspapers) {

Console.WriteLine (n);
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Console.WriteLine (Environment.NewLine) ;

Console.WritelLine ("Newspaper list sorted by circulation:");
newspapers.Sort (Newspaper.CirculationSorter) ;

foreach (Newspaper n in newspapers) {

Console.WriteLine (n);

}

Chay phuong thirc Main sé& sinh ra két qua nhu sau:
Unsorted newspaper list:

Tuoi Tre: Circulation = 125780

Echip: Circulation = 55230

Thanh Nien: Circulation = 235950

Phu Nu: Circulation = 88760

Tiep Thi: Circulation = 5670

Newspaper list sorted by name (default order):
Echip: Circulation = 55230

Phu Nu: Circulation = 88760

Thanh Nien: Circulation = 235950

Tiep Thi: Circulation = 5670

Tuoi Tre: Circulation = 125780

Newspaper list sorted by circulation:
Tiep Thi: Circulation = 5670

Echip: Circulation = 55230

Phu Nu: Circulation = 88760

Tuoi Tre: Circulation = 125780

Thanh Nien: Circulation = 235950

4. Hn thfc RKBu RIA-[t-k¢ (enumerable type)

? Ban cén tao mdt Kiéu tap hop sao cho ndi dung ciia né cé thé duwoc liét ké bing
Iénh foreach.
‘X Hién thyc giao dién System.IEnumerable trong kiéu tip hop ciia ban. Phuong

thirc GetEnumerator ciia giao di€én IEnumerable tra vé mgt enumerator—mot doi
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twgng c6 hién thuc giao dién System.IEnumerator. Giao di€n IEnumerator dinh
nghia cac phuwong thirc sé dwogc 1énh foreach sir dung dé kiét ké tap hop.

Mot bd chi muc bang sb (numerical indexer) cho phép ban duyét qua cac phan tir ciia mot tap
hop bing vong liap for. Tuy nhién, k¥ thuat nay khong cung cap murc triru tuong phi hop voi
cac cAu trac dir liéu phi tuyén, nhu cay va tap hop da chiéu. Lénh foreach cung cAp mot co
ché duyét qua cac d6i tuong ctia mot tdp hop ma khoéng quan tdm ciu tric bén trong cia
chung la gi.

Pé hd trg ngit nghia foreach, dbi twong chia tip hop phai hién thuc giao dién
System.IEnumerable. Giao dién nay khai bdo mot phuong thirc c6 tén la GetEnumerator,
phuong thirc nay khéng nhan ddi s6 va tra vé mot ddi tuong system. IEnumerator:

IEnumerator GetEnumerator();

bPéi tuong IEnumerator la déi tuong hd tro viéc liét ké cac phén tor cua tap hop. Giao dién
IEnumerator cung cap mdt con chay chi-doc, chi-tién (read-only, forward-only cursor) ding
dé truy xuét cac thanh vién cua tip hop nim dudi. Bang 16.1 mé ta cac thanh vién cua giao
dién IEnumerator.

Bang 16.1 Cac thanh vién cla giao dién IEnumerator

Thanh vién Mo ta
Thudc tinh nay tra vé phﬁn tir dit liéu hién tai. Khi enumerator duoc tao
ra, Current chi dén vi tri drng trude phan tir dir liéu dau tién, nghia 1a ban
phai goi MoveNext trudc khi sir dung current. Néu current duoc goi va
enumerator dang dung trude phan tir dau tién hodc sau phan tir cubi ciing
trong tap hop dir ligu, Current s& ném ngoai ¢

Current

System.InvalidOperationException.

Phuong thitc niay dich chuyén enumerator sang phan tir dir liéu ké tiép
trong tap hop; tra vé true néu con phan ti, tra vé false néu khong con
phén tir. Néu ngudn dir liéu nam dudi thay doi trong thoi gian séng cia
enumerator, MoveNext s€ ném ngoai I¢ TnvalidOperationException.

MoveNext

Phuong thire nay dich chuyén enumerator vé vi tri dimg trudc phan tir dau
tién trong tap hop dir liéu. Néu ngudn dir liéu nam dudi thay ddi trong thoi
gian sOng cua  enumerator, Reset s&€ ném ngoai I¢

Reset

InvalidOperationException.

Cac 16p TeamMember, Team, V4 TeamMemberEnumerator minh hoa vié€c hién thyc giao dién
IEnumerable vad TEnumerator. LOp TeamMember md td mot thanh vién ctia mot dodi:

// Lép TeamMember md ta mdét thanh vién trong doéi.

public class TeamMember {

public string Name;

public string Title;

// Phuong thtc khdi dung don gian.
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public TeamMember (string name, string title) {

Name = name;

Title = title;

// Tra vé chudi mé ta TeamMember.

public override string ToString() {

return string.Format ("{0} ({1})", Name, Title);

}

Lop Team (Mo ta mot doi) 1a mot tdp hop cac doi tuong TeamMember. LOp nay hién thuc giao
dién IEnumerable va khai bdo mot 16p co tén 1a TeamMemberEnumerator d€ cung cap chirc nang
liét ké. Thong thuong, cac 16p tap hop s€ truc tiép hi¢én thyc ca giao dién IEnumerable va
IEnumerator. Tuy nhién, st dung mét 16p enumerator riéng biét 1la cach don gian nhat dé cho
phép nhi€u enumerator—va nhiéu ti€u trinh—Iliét ké dong thdi cac phan tir ciia Team.

Team hién thuc mau Observer bang cach sir dung cac thanh vién su kién va iy nhiém dé bao
cho tit ca cac d6i tugng TeamMemberEnumerator biét Team nam dudi co thay doi hay khong
(xem muc 16.10 dé c6 thém thong tin vé mau Observer). Lép TeamMemberEnumerator 1a mot
16p private 10ng bén trong nén ban khong thé tao cac thé hién cua nd, trir khi thong qua
phuong thic Team.GetEnumerator. Dudi day 1a phan ma cho 16p Team va
TeamMemberEnumerator:

// Lép Team md ta tap hop cac dbi tuong TeamMember. Hién thuc giao dién

// IEnumerable dé hé trog viéc liét ké cac dbéi tuong TeamMember.

public class Team : IEnumerable {

// TeamMemberEnumerator 1a mdt 1ép private 1éng bén trong, cung cép
// chtic ni&ng liét ké cac dbi tuong TeamMember trong tdp hop

// Team. Vi 1la lép 1ong bén trong nén TeamMemberEnumerator

// c6 thé truy xudt cédc thanh vién private cua 1lép Team.

private class TeamMemberEnumerator : IEnumerator ({
private Team sourceTeam;

// Gia tri ludn 1y cho biét Team ndm dudi cé thay dbdi hay khéng.

private bool teamInvalid = false;
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// Gia tri nguyén cho biét TeamMember hién tai (chi sé
// trong ArrayList). Gi& tri ban dau 1la -1.

private int currentMember = -1;

// Phuong thtc khéi dung (nh&n mét tham chiéu dén Team).

internal TeamMemberEnumerator (Team team) {

this.sourceTeam = team;

sourceTeam.TeamChange +=

new TeamChangedEventHandler (this.TeamChange) ;

// Hién thuyc thudc tinh IEnumerator.Current.
public object Current ({

get {

// Néu TeamMemberEnumerator ding trudéc phdn tt dau tién
// hodc sau phadn tu cubi cung thi ném ngoai 1é.
if (currentMember == -1 ||

currentMember > (sourceTeam.teamMembers.Count-1)) {

throw new InvalidOperationException();

// Néu khéng, tra vé TeamMember hién tai.

return sourceTeam.teamMembers|[currentMember];

// Hién thuc phuong thtc IEnumerator.MoveNext.

public bool MoveNext () {

// Néu Team ndm dudi bat hop 1&, ném ngoai 1é.

if (teamInvalid) {
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throw new InvalidOperationException ("Team modified");

// Néu khéng, tién dén TeamMember k& tiép.

currentMember++;

// Tra vé false néu ta dich qua khéi TeamMember cubi cung.

if (currentMember > (sourceTeam.teamMembers.Count-1)) {
return false;

} else {

return true;

// Hién thuyc phuong thiic IEnumerator.Reset. Phuong thtic nay
// reset vi tri ctua TeamMemberEnumerator vé diu tdp hop Team.

public void Reset() {

// Néu Team ndm dudi bat hop 1&, ném ngoai 1é.

if (teamInvalid) {

throw new InvalidOperationException ("Team modified");

// Dich con trd currentMember vé trudc phan tu diu tién.

currentMember = -1;

// Phuong thtc thu ly su kién tadp hop Team ndm dudi thay dbi.

internal void TeamChange (Team t, EventArgs e) {

// Bao hiéu Team ndm duéi hién dang b&t hop 1lé.

teamInvalid = true;
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// Uy nhiém dung d@& chi dinh cht ky ma tét ca
// céc phuong thtc thu 1y su kién phai hién thuc.

public delegate void TeamChangedEventHandler (Team t, EventArgs e);

// ArrayList dung dé ch@a céc dbi tuong TeamMember.

private ArraylList teamMembers;
// Su kién dung d& bao cho TeamMemberEnumerator

// biét Team di thay dbéi.

public event TeamChangedEventHandler TeamChange;

// Phuong thtc khdi dung Team.

public Team() {

teamMembers = new ArrayList();

// Hién thyc phuong thiic IEnumerable.GetEnumerator.

public IEnumerator GetEnumerator () {
return new TeamMemberEnumerator (this);
// Thém mét dbi tugng TeamMember vao Team.
public void AddMember (TeamMember member) {
teamMembers.Add (member) ;
if (TeamChange != null) {

TeamChange (this, null);

}

Néu 16p tap hop cuia ban chira nhiéu kiéu dit liéu khac nhau va ban mudn liét ké chiing mot
cach riéng ré, viéc hién thuc giao dién IEnumerable trén 16p tap hop nay thi van con thiéu.
Trong trudng hop nay, ban can hién thuc mot sé thudc tinh tra vé cac thé hién khac nhau cia



628
Chuwong 16: Cac giao dién va mau théng dung

IEnumerator. Vi dy, n€u I6p Team mo ta ca cac thanh vién va cac may tinh trong doi, ban cé
thé hién thyc céc thudc tinh nay nhu sau:

// Thudc tinh ding dé liét k& cac thanh vién trong doi.
public IEnumerator Members {
get {

return new TeamMemberEnumerator (this);

// Thuéc tinh dung &é& liét k& cac computer trong déi.
public IEnumerator Computers {
get {

return new TeamComputerEnumerator (this);

}

Khi d6, ban c6 thé str dung cac enumerator ndy nhu sau:
Team team = new Team();

S

foreach (TeamMember in team.Members) {

// Lam gi dé...

foreach (TeamComputer in team.Computers) {

// Lam gi dé...

=™ Lénh foreach ciing hd tro' cac kiéu c¢é hién thie mdt miu twong dwong véi miu
dwoc dinh nghia béi giao dién IEnumerable va IEnumerator, mic du kiéu d6 khong
hién thuc cac giao di¢n nay. Tuy nhién, mi 1énh ciia ban s& rd rang hon va dé
hiéu hon néu ban hién thwe giao dién IEnumerable. Ban hiy xem C# Language
Specification dé biét chi tiét vé cac yéu cdu cia 1énh foreach
[http://msdn.microsoft. com/net/ecma].
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5. Hin thd'c Bp RfA-Aly (disposable class)

? Ban cén tao mdt 16p c6 tham chiéu dén cic tai nguyén khéng-dugc-quan-ly va

‘ ] g ot 1op guy g-duogc-q y
cung cip mdt co ché dé nguoi dung giai phéng cic tai nguyén dé mdt cach tit
dinh.

’X Hién thuc giao dién System.IDisposable, va gidi phong cac tai nguyén khong-

dugc-quan-ly khi ma client goi phwong thirc IDisposable.Dispose.

Mot ddi twong khong duoc tham chiéu dén van ton tai trén ving nhé dong (heap) va tiéu thu
cic tai nguyén cho dén khi bo thu gom rac (Garbage Collector) giai phong dbi twong va cac
tai nguyén. Bo thu gom rac sé ty dong giai phong cac tai nguyén dugce-quan-1y (nhu bd nho),
nhung no s& khong giai phong céc tai nguyén khong-duoc-quan-1y (nhu file handle va két nbi
co s& dir liéu) dugc tham chiéu boi cac dbi tuong duge-quan-ly. Néu mot ddi twong chira cac
thanh vién dir liéu tham chiéu dén cac tai nguyén khong-duge-quan-ly, ddi tugng nay phai
giai phong cac tai nguyén do.

Mot giai phéap 1a khai bao mét destructor—hay finalizer—cho 16p. Truéc khi giai phong phan
bo nhé do mot thé hién cua 16p str dung, bd thu gom rac s€ goi finalizer cia doi tuong nay.
Finalizer c6 thé thyuc hién cac budc can thiét dé giai phong cac tai nguyén khong-dugce-quéan-
Iy. Vi b6 thu gom réc chi st dung mot tiéu trinh dé thuc thi tit ca cac finalizer, viéc st dung
finalizer c6 thé bat 1gi trong qua trinh thu gom rac va anh huéng dén hiéu ning cia tng dung.
Ngoai ra, ban khong thé kiém soat khi bo thuc thi giai phong cac tai nguyén khong-dugc-
quan-1y vi ban khong thé truc tiép goi finalizer cia mot dbi tuong, va ban chi ¢6 quyén kiém
soat han ché trén cac hoat dong ctia bd thu gom rac bang 16p systen.Gc.

Bing céach st dung finalizer, .NET Framework dinh nghia mau Dispose nhu mdt phuong tién
cung cip quyén kiém soat khi bo thuc thi giai phong cac tai nguyén khong-dugc-quan-ly. Dé
hién thuc mau Dispose, 16p phai hién thuc giao dién Ipisposable. Giao dién nay khai bao mot
phuong thirc ¢ tén 13 dispose; trong d6, ban phai hién thuc phan ma can thiét dé giai phong
cac tai nguyén khong-dugc-quan-ly.

Céc thé hién cua cac 16p c6 hién thuc mau Dispose duoc goi 1a cac déi tuong kha-huy
(disposable object). Khi ma 1énh da hoan tat voi mot dbi tugng kha-hity, no s& goi phuong
thirc pispose cua dbi twong dé giai phong cac tai nguyén khong-duge-quan-1y, van dya vao bo
thu gom rac dé giai phong cac tai nguyén dugc-quan-1y ctia ddi twong. Can hiéu rang bo thuc
thi khong bat budc hiry cac ddi tuong; viéc goi phuong thirc Dispose 1a nhiém vu cua client.
Tuy nhién, vi thu vién 16p .NET Framework sit dung mau Dispose rong khiap nén C# cung cip
1énh using dé don gian hoa viéc sir dung cac dbi twong kha-hiy. Poan ma sau trinh bay cdu
trac cua 1énh using:

using (FileStream fileStream = new FileStream("SomeFile.txt",
FileMode.Open)) {
// Lam gi d6 véi abi tuong fileStream...
}

Dudi day 1a mot s6 diém can luu ¥ khi hién thuc mau Dispose:
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*  Ma client nén c6 kha nang goi di goi lai phuong thirc Dispose ma khong gay ra cac anh
hudng bat 1oi.

+  Trong cac ung dung hd-tro-da-tiéu-trinh, diéu quan trong 1a chi c6 mét tiéu trinh thuc
thi phuong thirc Dispose. Thong thudng, bdo ddm sy dong bg ti€u trinh la nhiém vu cua
ma client, mic du ban ¢6 thé hién thuc su déng b bén trong phuong thirc pispose.

¢+ Phuong thirc Dispose khong nén ném ngoai 1€.

+ Vi phuong thtrc pispose don dep tit ca nén khong can goi finalizer cia ddi tuong.
Phuong thiic pispose clia ban nén goi phuong thirc GC.SuppressFinalize dé bao dam
finalizer khong dugc goi trong qua trinh thu gom réac.

*  Hién thyc mot finalizer sao cho phuong thiic pispose s& dugc nd goi theo mdt co ché
an toan trong truong hgp ma client goi Dispose khong ding. Tuy nhién, nén tranh tham
chiéu dén cac ddi twong dugc-quan-1y trong finalizer vi khong rd trang thai cta d6i
tuong.

+  Néu mot 16p kha-huy thira ké mot 16p kha-huy khac, phuong thirc pispose cua 16p con
phai goi phuong thirc Dispose cta lép cha. Goéi phan ma cua 16p con trong mot khéi try
va goi phuong thirc Dispose ciia 16p cha trong mot ménh dé finally dé bao dam viéc
thuec thi.

+ Céic phuong thic va thuoc tinh khac cta 16p nén ném ngoai 1€
System.ObjectDisposedException néu ma client thyc thi mét phuong thirc trén mot doi
tuong da bi huy.

Lép DisposeExample dudi ddy minh hoa mot hién thuc phd bién ciia mau Dispose:

using System;

// Hién thuyc giao dién IDisposable.

public class DisposeExample : IDisposable {

// Phan tu dit 1iéu private dung dé bdo hiéu
// &5i tuong di bi huy hay chua.

bool isDisposed = false;
// Phan tw dit 1iéu private dung d& luu git
// handle cua tai nguyén khéng-dugc-quan-1y.

private IntPtr resourceHandle;

// Phuong thtc khdi dung.

public DisposeExample () {

// Thu 14y tham chiéu dén tai nguyén khéng-dugc-quan-1ly.
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// resourceHandle =

// Destructor/Finalizer.

~DisposeExample () {

// Goi phién ban nap chdéng protected cua Dispose

// va truyén gii tri "false" d&& cho biét ring

// Dispose dang dugc goi trong quéd trinh thu gom rac,
// cht khéng phdi bdi ma consumer.

Dispose (false);

// Hién thuyc public cua phuong thuc IDisposable.Dispose, dugc goi
// bdi consumer cua dbi tuong dé giai phéng cac tai nguyén khéng-
// dugc-quan-1y mét cach t&t dinh.

public void Dispose () {

// Goi phién ban nap chdng protected cua Dispose va truyén
// giad tri "true" d& cho biét rdng Dispose dang dugc goi
// bdi m& consumer, cht khédng phai bdi bd thu gom réac.

Dispose (true) ;
// Vi phuong thiic Dispose thuc hién t&t cd viéc don dep cén

// thiét nén bao dam bd thu gom rac khéng goi destructor cua lép.

GC.SuppressFinalize (this);

// Phién ban nap chdng protected cua phuong thtc Dispose. P6i sb
// disposing cho biét phuong thtc dugc goi boi mi consumer (true),
// hay bdi bd thu gom rac (false).
protected virtual void Dispose (bool disposing) {

if (!isDisposed) {

if (disposing) {

// Phuong thtc nay dugc goi bdi md consumer. Goi
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// phuong thutc Dispose cua cac thanh vién d liéu
// dugc-quan-1y c6é hién thuc giao dién IDisposable.

/8

// Gidi phéng tAt cad cac tai nguyén khéng-dugc-quan-1y
// va thiét lap gid tri cua cac thanh vién di liéu
// dugc-quan-ly thanh null.

// Close (resourceHandle) ;

// B&o rang dbi tuong nay da bi huy.

isDisposed = true;

// Truéc khi thuc thi bdt ky chtc ndng nao, bao dam ring
// Dispose chua dugc thuc thi trén dbéi tuong.

public void SomeMethod() {

// Ném mdét ngoai 1lé néu dbi tugng di bi huy.

if (isDisposed) {

throw new ObjectDisposedException ("DisposeExample");

// Thuc thi chiic ndng cua phuong thuc...
/S

public static void Main() {
// Lénh using bao dam phuong thtc Dispose dugc goi
// ca& khi ngoai 1& xay ra.

using (DisposeExample d = new DisposeExample()) {

// Lam gl d6 véi d...
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—

6. H&n thdc kBu RAA-dinkh-dang (formattable type)
?

Ban cin hién thuc mét kiéu c6 thé dwoc sir dung theo cic format string, va cé thé
tao ra nhirng biéu dién chudi khac nhau cho ndi dung ciia né duwa vao format
specifier.

X Hién thuc giao dién System. IFormattable.

Poan ma dudi day minh hoa cach sir dung format specifier (phan in ¢am) trong phuong thirc

WriteLine cua lop System.Console.

double a = 345678.5678;

uint b = 12000;

byte ¢ = 254;

Console.WriteLine ("a = {0}, b = {1}, and c = {2}", a, b, c);

Console.WriteLine("a = {0:c0}, b = {1:n4}, and ¢ = {2,10:x5}", a, b, c);

Khi chay trén may véi thiét 1ap ban dia 1a English (U.K.), doan ma nay s& cho két xuat nhu

sau (thay do6i ndi dung cua format specifier s€ thay doi dinh dang ctia két xuat mét cach dang

ké mic du dit liéu van khong thay doi):

a 345678.5678, b = 12000, and c = 254

a £345,679, b = 12,000.0000, and c = 000fe

Pé kich hoat viéc hd tro format specifier, ban phai hién thyc giao dién IFormattable. Giao
dién nay khai bao mdt phuong thirc c6 tén 1a Tostring véi chit ky nhu sau:

string ToString(string format, IFormatProvider formatProvider);

Dbi s6 format 1a mot System.String chira format string (chudi dinh dang). Format string 1a
phan format specifier phia sau ddu hai chdm. Vi du, trong format specifier {2,10:x5} (& vi du
trén), "x5" 1a format string. Format string chira nhirng chi thi ma thé hién IFormattable s& sir
dung khi tao ra dang chudi cho ndi dung cta n6. Tai lidu .NET Framework phét biéu ring:
nhitng kiéu c6 hién thuc TFormattable thi phai hd tro format string "G" (general), nhung
nhiing format string duoc hd trg khac thi phu thudc vao hién thuc. Péi s6 format 1a null néu
format specifier khong chira phan format string, vi du (0} hay (1,20}.

Dbi s6 formatprovider 1a tham chiéu dén mot thé hién system.IFormatProvider (dung dé truy
xut cac thong tin ban dia—bao gém céac dit liéu nhu biéu trong tién t& hay sb luong chir sb
thap phan). Theo mic dinh, formatProvider 1a null, nghia la ban sé& sir dung céc thiét 1ap ban
dia cta tiéu trinh hién hanh (c6 thé 14y duoc thong qua phuong thic tinh CurrentCulture cta
16p System.Globalization.CultureInfo).

NET Framework chi yéu sit dung TFormattable dé hd tro viéc dinh dang cac kiéu gia tri,
nhung noé céd thé duoc st dung cho bat ky kiéu nao. Vi du, 16p person dudi day co6 hién thyc
giao dién IFormattable. Lop nay chira danh hiéu va té€n cua mdt nguoi, va s€ tra vé tén theo
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cac dinh dang khac nhau tily vao format string. Lép Person khong st dung cac thiét 14p ban
dia do dbi s6 formatProvider cung Cép.

using System;
public class Person : IFormattable {

// Céac thanh vién private dung dé luu tr danh hiéu
// va tén cua mdt ngudi.
private string title;

private string[] names;

// Phuong thic khoi dung dung dé thiét lap danh hiéu va tén.

public Person(string title, params string[] names) {

this.title = title;

this.names = names;

// Chép d& phuong thic Object.ToString dé tra vé
// tén theo dinh dang general.
public override string ToString() {

return ToString("G", null);

// Hién thuc phuong thic IFormattable.ToString dé tra vé
// tén theo cac dang khac nhau dya trén format string.
public string ToString(string format,

IFormatProvider formatProvider) ({
string result = null;

// St dung dinh dang general néu format = null.

if (format == null) format = "G";

// N6i dung cua format string cho biét dinh dang cua tén.

switch (format.ToUpper () [0]) {
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case 'S':
// Su dung dang short: first-initial va surname.
result = names[0][0] + ". " + names[names.Length-1];

break;

case 'P':
// Su dung dang polite: title, initials, va surname.
if (title != null && title.Length != 0) {
result = title + ". ";
}
for (int count = 0; count < names.Length; count++) {
if ( count != (names.Length - 1)) {
result += names[count][0] + ". ";
} else {

result += names[count];

}

break;

case 'I':
// St dung dang informal: chi cé first-name.
result = names[0];

break;

case 'G':
default:
// Su dung dang mdc dinh/general: first-name va surname.
result = names[0] + " " + names[names.Length-1];
break;
}

return result;

}

Poan ma dudi day trinh bay cach st dung kha nang dinh dang cta 16p person:
// Tao moét dbi tuong Person md ta mdt ngudi cé tén 1la

// Mr. Richard Glen David Peters.

Person person =
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new Person ("Mr", "Richard", "Glen", "David", "Peters");

// Hién thi tén bang nhiédu format string khac nhau.
System.Console.WriteLine ("Dear {0:G},", person);
System.Console.WriteLine ("Dear {0:P},", person);
System.Console.WriteLine ("Dear {0:I},", person);
System.Console.WriteLine ("Dear {0},", person);
System.Console.WriteLine ("Dear {0:S},", person);
Khi dugc thuc thi, doan ma nay sinh ra két xuat nhu sau:
Dear Richard Peters,

Dear Mr. R. G. D. Peters,

Dear Richard,

Dear Richard Peters,

Dear R. Peters,

7. H&n thyc Bp ngoai @ tiy bin

? Ban cin tao mdt 16p ngoai 1¢ tiy bién sao cho ban c6 thé sir dung co ché thu ly
ngoai 1¢ ciia bd thire thi dé thu 1y cac ngoai 1¢ dic-trung-trng-dung.
x Tao mdt 16p kha-tudn-tu-héa, thira ké 16p System.ApplicationException va hién
thuc cac phuwong thirc khéi dung véi chir ky nhu sau:
public CustomException() : base() {}
public CustomException(string message) : base(message) {}
public CustomException(string message, Exception inner)
: base(message, inner) {}
Thém bat ctr thanh vién dir liéu tiy bién ndo ma ngoai 1& can dén, bao gdm cac phuong thic
khoi dung va cac thugc tinh can thiét dé thao tac cac thanh vién dit liéu.
Cac 16p ngoai 1¢ 1a duy nhét, ban khong dugc khai bao cac 16p maoi dé hién thuc chuc nang
méi hay md rong. Co ché thu 1y ngoai 1€ cua bd thyc thi (duge trung ra bdi cac 1énh: try,
catch, va finally) lam viéc duwa trén kiéu ngoai 1€ bi ném, chtr khong phai cac thanh vién
chirc nang hay dit liéu duogc hién thyc bdi ngoai 1€ bi ném.
Néu cin ném mot ngoai 1¢, ban nén sir dung mot 16p ngoai 1é c6 san trong thu vién 16p .NET
Framework (néu ton tai mot 16p phu hop). Dudi day 1a mot s6 ngoai 1€ hiru ich:
¢  System.ArgumentNullException—Kkhi ma 1énh truyén mot gia tri d6i sb nu1l cho mot
phuong thirc khong hd trg ddi sb nu1l.
*  System.ArgumentOutOfRangeException—khi mi 1énh truyén cho phwong thirc mot gia
tri d6i s6 khong phu hop (16n qua hay nhé qua).
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System.FormatException—Kkhi mé 1énh truyén cho phuong thirc mot ddi s6 string chira
dir liéu khong dugce dinh dang dung.

Néu khong cé 16p ngoai 1€ nao dap tng dugc nhu clu cua ban, hodc ban cam théy ung dung
cua ban s€ duoc loi tir viéc st dung cac ngoai 1€ dac-trung-irng-dung, ban cé thé tao mot 16p
ngoai 1¢ cho minh. bé tich hop ngoai 1€ tuy bién v6i co ché thu 1y ngoai 1€ cua bd thuc thi va
van giir tinh nhat quéan v&i mau duoc hién thyc boi cac 16p ngoai 1é ¢ san, ban can:

Dit mot tén c6 ¥ nghia cho 16p ngoai 18 tiy bién, két thuc bang tir Exception, ching
han, TypeMismatchException hay RecordNotFoundException.

Thira ké 16p ApplicationException. V& co ban, 16p ngoai 18 tuy bién phai thira ké 16p
System.Exception, néu khong trinh bién dich s& dung 1én 13i khi ban ném ngoai 1é.
ApplicationException thira ké Exception va dugce dé nghi 1am 16p so sé cho tit ca céac
16p ngoai 1¢ dac-trung-ung-dung.

DPanh dau 16p ngoai 1& tily bién 14 sealed néu ban khéng mudn cac 16p ngoai 1¢ khac cd
thé thira ké nd.

Hién thuc thém céc thudc tinh va céac thanh vién dit liéu dé hd tro cac thong tin tuy bién
ma 16p ngoai 1€ nay cung cap.

Hién thuc ba phuong thuc khdi dung public voi chit ky nhu dudi day va bao dam
ching goi phuong thirc khoi dung cua 16p co so:

public CustomException() : base() {}

public CustomException(string message): base (message) {}

public CustomException(string message, Exception inner)

: base (message, inner) {}

Lam cho 16p ngoai tiry bién tré' nén kha-tudn-ty-héa dé bo thyc thi c6 thé marshal cac
thé hién ctia n6 qua cic bién mién tmg dung va bién may. Ap dung dic tinh
System.SerializableAttribute thudng la da du cho cac 16p ngoai 1¢ khong hién thuc
cac thanh vién dir liéu tuy bién. Tuy nhi€n, vi Exception hién thyc giao dién
System.Runtime.Serialization.ISerializable nén néu ngoailé cua ban c6 khai bao
cac thanh vién dir liéu tiy bién, ban phai chép d¢ phuong thuc
ISerializable.GetObjectData cla 1op Exception cling nhu hién thuc mot phuong thurc
khéi dung giai tudn tu hoéa véi chit ky nhu dudi day. Néu 16p ngoai 1é cua ban la
sealed, danh ddu phuong thirc khéi dung giai tudn ty hoa 1a private; néu khong thi
danh déu noé la protected.
private CustomException (SerializationInfo info,

StreamingContext context) {}
Phuong thirc GetObjectData va phuong thirc khoi dung giai tudn tu hoa phai goi
phuong thire trong duong trong 16p co sé dé cho phép 16p co sé thuc hién tudn tw hoa
va giai tuan ty hoa dir lidu cia n6 mot cach ding dén (xem muc 16.1 dé biét cach lam
cho mot 16p tré nén kha-tuan-ty-hoa).

Duéi didy 1a mot 16p ngoai 18 tiuy bién cd tén 13 customException (thira ké 16p
ApplicationException). Lop ndy khai bao hai thanh vién dir liéu tiy bién: mot chudi co tén 1a
stringInfo va mot gia tri luén 1y c6 tén 1a booleanInfo.
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using System;

using System.Runtime.Serialization;

// Panh d&u CustomException 14 Serializable (kha-tudn-tu-hoéa).
[Serializable]

public sealed class CustomException : ApplicationException {
// Céc thanh vién dit 1iéu tuy bién cho CustomException.
private string stringInfo;
private bool booleanInfo;
// Ba phuong thitic khoi dung chudn; chi cdn goi phuong thic
// khdi dung cua 16p co s& (System.ApplicationException).
public CustomException() : base() {}

public CustomException(string message) : base (message) {}

public CustomException(string message, Exception inner)

base (message, inner) {}

// Phuong thtc khéi dung giai tudn ty héa (cdn cho giao dién

// ISerialization). Vi CustomException la sealed nén phuong thuc

// khoi dyung nay la private. Néu CustomException khéng phai la

// sealed thi phuong thiic khdi dung nay nén duoc khai bao la

// protected dé& cac 1lép din xudt cé thé goi ndé trong quad trinh

// giai tuén tu hoa.
private CustomException(SerializationInfo info,

StreamingContext context) : base (info, context) {
// Gidi tudn tu héa mdi thanh vién dr liéu tuy bién.

stringInfo = info.GetString ("StringInfo");

booleanInfo = info.GetBoolean ("BooleanInfo");

// Cac phuong thtc khéi dung cho phép ma 1énh thiét 1lap



639

Chuwong 16: Cac giao dién va mau théng dung

// cac thanh vién d& liéu tuy bién.

public CustomException(string message, string stringInfo,
bool booleanInfo): this(message) {
this.stringInfo = stringInfo;

this.booleanInfo = booleanInfo;

public CustomException(string message, Exception inner,
string stringInfo, bool booleanInfo) : this(message, inner)
this.stringInfo = stringInfo;

this.booleanInfo = booleanInfo;

// Céc thudc tinh chi-doc cho phép truy xudt dén cac
// thanh vién dit 1iéu tuy bién.
public string StringInfo {

get { return stringInfo; }

public bool BooleanInfo {

get { return booleanInfo; }

// Phuong thtc GetObjectData (dugc khai bdo trong giao dién
// ISerializable) dugc st dung trong qua trinh tudn tu hoa
// CustomException. Vi CustomException cé khai bdo cac thanh
// vién di liéu tuy bién nén né phadi chép dé hién thuc

// GetObjectData cua 1dp co sd.

public override void GetObjectData(SerializationInfo info,

StreamingContext context) {

// Tudn tuy hoéa céc thanh vién dir liéu tuy bién.
info.Addvalue ("StringInfo", stringInfo);

info.AddValue ("BooleanInfo", booleanInfo);

// Goi 16p co s& dé& tudn tu hdéa céc thanh vién cua néb.

base.GetObjectData (info, context);
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// Chép dé& thudc tinh Message cta 1ép co s& (dé kém cac
// thanh vién d&t liéu tuy bién vao).
public override string Message {
get {
string message = base.Message;
if (stringInfo != null) {
message += Environment.NewLine +
stringInfo + " = " + booleanInfo;
}

return message;

}

Trong cac (mg dung 16n, ban s& thudng xuyén hién thuc mét vai 16p ngoai 1 tiry bién. Ban
can luu tdm dén cach t6 chirc cac ngoai 16 tiy bién va ma 1énh s& sir dung chiing nhu thé nao.
No6i chung, tranh tao ra cac 16p ngoai 1€ méi trir khi ma 1é€nh can nd lyc bat ngoai 1€ do; su
dung céc thanh vién dit liéu dé thu thong tin, chir khong phai cac 16p ngoai 18. Ngoai ra, tranh
phén cap 16p theo chiéu siu ma nén phan cap can, theo chiéu rong.

8. Hin thic dOi O s\f Rn tity 6&€n

? Khi dung 1én mdt su kién, ban cin truyén mét trang thai diic-trung-su-kién cho
ung ot sur Ki¢ 2 Yy g ang 2 g-su-Ki€
cac phuong thuc thu ly su kién.

X Tao mdt 16p ddi sb sw kién tuy bién din xuit tir 16p System.Eventarg. Khi dung
1én sy kién, hiy tao mét thé hién caa 16p ddi s6 sw kién va truyén né cho cac
phwong thirc thu ly sw Kki€n.

Khi khai bdo cac kiéu su kién, thong thuong ban sé can truyén trang thai dac-trung-su-kién

cho cac phuong thirc thu 1y su kién. Dé tao mot 16p ddi so su kién tuy bién tuan theo mau

Event do .NET Framework dinh nghia, ban can:

+  Dan xuét 16p dbi sb su kién tiy bién tir 16p Eventargs. LOp Eventargs khong chira dit

liéu va dugc stir dung cung voi céac su kién khong can truyén trang thai.

+  Dat mot tén c6 y nghia cho 16p ddi sb su kién tuy bién, két thuc béng tlr EventArgs;

Chéng]lan,DiskFullEventArgs hayI%ailReceivedEventArgs

+  Panh ddu 16p ddi sb su kién 14 sealed néu ban khong mudn cac 16p d6i sb su kién khac

c6 thé thira ké né.
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+  Hién thuc thém cac thudc tinh va céac thanh vién dir liéu dé hd tro trang thai su kién ma
ban can truyén cho cac phuong thuc thu 1y su kién. T4t nhat 1a 1am cho trang thai su
kién tr& nén bat bién (immutable), nhu vay ban nén str dung cac thanh vién dir liéu
private readonly va stt dung cac thudc tinh public dé cho phép truy xudt chi-doc dén
céac thanh vién dir liéu nay.

+  Hién thuyc mot phuong thire khéi dung public hd trg cu hinh ban dau cua trang thai su
kién.

+ Lam cho 16p ddi sb sy kién cua ban tré nén kha-tuan-tu-hoa (serializable) dé bo thuc
thi c6 thé marshal cac thé hién ciia nd qua cac bién mién ung dung va bién may. Ap
dung dic tinh system.SerializableAttribute thuong 1a di da cho cac 16p ddi sb su
kién. Tuy nhién, néu l6p dbi s6 su kién co cac yéu cau tuan tu hoa dic biét, ban phai
hién thuc giao dién System.Runtime.Serialization.ISerializable (Xem muc 16.1 dé
biét cach lam cho mot 16p trd nén kha-tudn-tu-hoa).

Poan mi dudi day trinh bay mot 16p ddi sb sy kién tiy bién c6 tén 14 MailReceivedEventArgs.
Gia st ¢6 mot mail-server truyén cac thé hién cua 16p MailReceivedEventArgs cho cac
phuong thirc thu 1y su kién nhan mot thong diép e-mail. Lop nay chira cac thong tin vé nguoi
g va chu dé cua thong diép e-mail.

using System;

[Serializable]

public sealed class MailReceivedEventArgs : EventArgs {

// Céac thanh vién private readonly gilt trang thai su kién

// (dugc phan bd cho tAt cad cac phuong thic thu 1y su kién).
// Lép MailReceivedEventArgs sé& cho biét ai da gui mail

// va chua dé 1la gi.

private readonly string from;

private readonly string subject;

// Phuong thtc khdi dung (khdi tao trang théai su kién).

public MailReceivedEventArgs(string from, string subject) {

this.from = from;

this.subject = subject;

// Céc thudc tinh chi-doc cho phép truy xuit
// trang thai sy kién.

public string From { get { return from; } }
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—

public string Subject { get { return subject; } }

>3

Trong tit ca cac mau duoc biét dén, co 1& mau Singleton duge biét dén nhiéu nhat va thudong
duoc st dung nhat. Muyc dich cia mau Singleton 14 bao dam chi c6 mot thé hién ciia mot kiéu
ton tai & mot thoi diém cho trudc va cho phép truy xuat toan cuc dén cac chirc ning cua thé
hién d6. Poan ma duéi day trinh bay moét hién thuc cua mau Singleton cho mot 16p co tén 1a

Hibn thy'c mAu Singleton

Ban can bdo dam chi c6 mgt thé hién ciia m§t kiéu ton tai & mot thoi diém cho
trwde va thé hién do 1a kha-truy-xuat doi véi tat ca ciac phan tir ctia rng dung.

Hién thue kiéu nay theo miu Singleton nhu sau:

+  Hién thyc mdt thanh vién tinh private dé giir mgt tham chiéu dén thé hi¢n

cua kiéu.

+  Hién thuc mot thudc tinh tinh kha-truy-xuit-cong-khai dé cho phép truy

xuit chi-doc dén thé hién.

+  Hién thyc mt phwong thirc khéi dung private dé mi I¢nh khong thé tao

thém cac theé hién ciia kieu.

SingletonExample:

public class SingletonExample {

// Thanh vién tinh ding dé gitt mét tham chiéu dén thé& hién singleton.

private static SingletonExample instance;

// Phuong thtc khéi dung tinh dung dé tao thé hién singleton.
// Mét céach khac la su dung "Lazy Initialization" trong
// thudc tinh Instance.
static SingletonExample () {
instance = new SingletonExample () ;

}

// Phuong thtic khéi dung private dung dé ng&n m& 1lénh tao thém
// céc thé& hién cua kiéu singleton.

private SingletonExample () {}

// Thudc tinh public cho phép truy xudt dén thé hién singleton.

public static SingletonExample Instance {
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get { return instance; }

// Céc phuong thttc public cung cdp chi@ic ndng cua singleton.

public void SomeMethodl () { /*..*/ }

public void SomeMethod2 () { /*..*/ }
}
bé goi cac chirc nang cua 16p SingletonExample, ban co thé 1éy vé mot tham chiéu dén
singleton bang thudc tinh Instance va roi goi cac phuong thirc ciia nd. Ban cling cé thé truc
tiép thuc thi cac thanh vién cua singleton thong qua thudc tinh Instance. Poan mé dudi day
trinh bay ca hai cach nay:
// Thu 14y tham chiéu dé&n singleton va goi mét phuong thic ctua né.
SingletonExample s = SingletonExample.Instance;

s.SomeMethodl () ;

// Thyc thi chtc ndng cta singleton md khéng cin tham chiéu.

SingletonExample.Instance.SomeMethod?2 () ;

10. Hln thic mAu Observer

? Ban cén hién thwe mdt co ché hi¢u qua dé mét ddi twong (subject) bao véi cac doi
twong khac (observer) vé nhirng thay ddi trang thai ciia né.

‘X Hién thuwec miu Observer bing cac kiéu iy nhi¢m (déng vai tro la cic con tré ham

an-toan-vé-kiéu-dir-liu—rype-safe function pointer) va cac kiéu su kién.

Cach truyén théng khi hién thyc mau Observer 13 hién thyc hai giao dién: mot dé mo ta
observer (I0bserver) va mot dé mé ta subject (Isubject). Cac déi twong c6 hién thyuc
Tobserver s& dang ky vai subject, cho biét ching mudn duoc thong bao vé cac su kién quan
trong (nhu thay ddi trang thai) tac dong dén subject. Subject chiu trach nhiém quéan 1y danh
sach cac observer di dang ky va thong bao voi chung khi dap tng cac su kién tac dong dén
subject. Subject thudng thong bao véi observer bang phuong thirc Notify (duoc khai bao
trong giao dién Tobserver). Subject c6 thé truyén dit liéu cho observer trong phuong thirc
Notify, hodc observer cé thé can goi mot phuong thic dugc khai bdo trong giao dién
ISubject dé thu 1y thém cac chi tiét vé sy kién.

Mic du ban c6 thé hién thuc mau Observer biang C# theo cach vira dugc mé ta, nhung vi miu
Observer quéa phd bién trong cac giai phap phan mém hién dai nén C# va .NET Framework
cung cép céc kiéu su kién va uy nhiém dé don gian héa hién thyc cta no. Str dung sy kién va
iy nhiém nghia 1a ban khong can khai bao giao dién Tobserver va Isubject. Ngoai ra, ban
khong can hién thuc cac logic can thiét dé quan Iy va thong bao véi cac observer da dang ky
—day chinh la phan d& xay ra 15i nhat khi viét ma.
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.NET Framework stt dung mot hién thuc cho mau Observer dua-trén-su-kién va dua-trén-uy-
nhiém thuong xuyén dén ndi noé dugc dit mot cai tén: mau Event. File ObserverExample.cs
chira mot hién thyc cho mau Event. Vi du ndy bao gom:

*  L&p Thermostat (subject)—theo doi nhiét d hién tai va thong bao véi observer khi cé
su thay doi nhiét dd.

* Loép TemperatureChangeEventArgs—Ila mot hién thyc tuy bién cua 16p
System.EventArgs, duoc sit dung dé dong géi dir liéu can phéan bd cho observer.

* Uy nhiém TemperatureEventHandler—dinh nghia chit ky ciia phuong thirc ma tat ca
céac observer cia doi trong Thermostat phai hién thuc, va doi tugng Thermostat s& goi
phuong thirc nay trong sy kién thay d6i nhiét do.

i Lép TemperatureChangeObserver Vva TemperatureAverageObserver——ié cac observer

cua lop Thermostat.

Lép TemperatureChangeEventArgs (dugc trinh bay bén dudi) din xult tir 16p
System.EventArgs. LOp nay s€ chira tat ca cac dir liéu can thiét dé subject truyén cho cac
observer khi né thong bao véi ching vé mot sy kién. Néu khong can truyén dir li€u, ban
khong phai dinh nghia mdt 16p do6i sO mdi (ban chi can truyén doi so6 null khi dung nén su
kién). Xem muc 16.8 d¢ biét rd hon vé cach hién thuc 16p doi so6 sy kién tuy bien.

// Lép dbi sb su kién chtra théng tin vé& sy kién thay dbéi nhiét ds.

// Mét thé hién cua ldép nay sé duoc truyén cung voi mdi sy kién.

public class TemperatureChangeEventArgs : System.EventArgs {

// Céc thanh vién dit 1iéu chta nhiét dé cli va mdi.

private readonly int oldTemperature, newTemperature;

// Phuong thuc khéi dung (nhdn gid tri nhiét dé ct va mdbi).

public TemperatureChangeEventArgs (int oldTemp, int newTemp) {

oldTemperature = oldTemp;

newTemperature = newTemp;

// Céc thudc tinh dung dé& truy xuldt cdc gid tri nhiét do.

public int OldTemperature { get { return oldTemperature; } }

public int NewTemperature { get { return newTemperature; } }
}

Poan ma dudi day trinh bay cach khai bao Gy nhiém TemperatureEventHandler. Dya trén khai
bao nay, tit ca cac observer phai hién thuc mot phuong thic (tén khong quan trong), tra vé
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void va nhén hai do6i s6: modt doi tugng Thermostat va mot doi tuong
TemperatureChangeEventArgs. Trong qua trinh thong bdo, doi $6 Thermostat chi dén dbi
tuong Thermostat da dung nén sy kién, va d0i sO TemperatureChangeEventArgs chira cac dit
liéu v& nhiét d¢ cii va méi.
// Uy nhiém cho biét ch® ky ma tidt ca cac phuong thuc
// thu ly su kién phai hién thuc.
public delegate void TemperatureEventHandler (Thermostat s,

TemperatureChangeEventArgs e);

Lop Thermostat 1a d6i tuong bi giam sat trong mau Observer (Event) nay. Theo 1y thuyét, mot
thiét bi giam sat thiét 1ap nhiét do hién tai bang cach goi thudc tinh Temperature trén mot ddi
tuong Thermostat. Khi @6, doi tuong Thermostat du'ng nén su kién TemperatureChange va gli’i
mot d6i tugng TemperatureChangeEventArgs dén mdi observer. Dudi day l1a ma 1énh cho 1ép

Thermostat:
// Lép md ta mét bd én nhiét, 1a ngudn gbc cia cac su kién thay dbi
// nhiét d6. Trong mdu Observer, dbi tuong Thermostat 1a subject.

public class Thermostat {

// Trudng private dung dé git nhiét d6 hién tai.

private int temperature = 0;

// Su kién dung dé duy tri danh sdch cac Uy nhiém observer va
// dung nén su kién thay dbéi nhiét do.

public event TemperatureEventHandler TemperatureChange;

// Phuong thtc protected dung dé dung nén sy kién TemperatureChange.
// Vi su kién chi cé thé& duoc phat sinh bén trong kidu chtta né nén
// viéc si dung phuong thtc protected cho phép céc lép dan xult

// cé6 cach hanh xu tuy bién va van cé thé dung nén sy kién

// cua lép co sd.

virtual protected void RaiseTemperatureEvent

(TemperatureChangeEventArgs e) {
if (TemperatureChange != null) {

TemperatureChange (this, e);

// Thudc tinh public dung d&é& 14y va thiét 1lap nhiét d6 hién tai.

// Phia "set" chiu trach nhiém dung nén su kién thay ddi nhiét do
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// d& théng bao voi tadt ca cac observer vé thay dbéi nay.

public int Temperature {
get { return temperature; }

set {
// Tao moét dbi tuong dbéi sb sy kién méi dé chta
// nhiét dé cli va mdi.

TemperatureChangeEventArgs e =

new TemperatureChangeEventArgs (temperature, value);

// Cép nhat nhiét dé hién tai.

temperature = value;

// Dung nén su kién thay dbéi nhiét do.

RaiseTemperatureEvent (e) ;

}

V6i muyc dich minh hoa mau Observer, vi du nay c6 hai kiéu observer:
TemperatureAverageObserver (hién thi nhiét d6 trung binh mdi khi mot su kién thay doi nhiét
d0 xay ra) va TemperatureChangeObserver (hién thi thong tin vé su thay d6i mdi khi mot sy
kién thay doi nhiét d6 xay ra). Du6i day 1a ma Iénh cho hai 16p nay:

// Observer hién thi théng tin vé& sy thay ddi nhiét do

// khi c6 mét su kién thay ddi nhiét d6 xay ra.

public class TemperatureChangeObserver {

// Phuong thtc khéi dung (nhdn moét tham chiéu dén dbi tuong
// Thermostat cdn dugc TemperatureChangeObserver gidm sat).

public TemperatureChangeObserver (Thermostat t) {

// Tao moét thé hién uy nhiém TemperatureEventHandler va
// dang ky né vdi Thermostat da dugc chi dinh.
t.TemperatureChange +=

new TemperatureEventHandler (this.TemperatureChange);
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// Phuong thic thu 1y sy kién thay dbéi nhiét do.
public void TemperatureChange (Thermostat sender,

TemperatureChangeEventArgs temp) {

System.Console.WriteLine
("ChangeObserver: 01d={0}, New={1l}, Change={2}",
temp.0ldTemperature, temp.NewTemperature,

temp.NewTemperature - temp.OldTemperature) ;

// Observer hién thi théng tin vé nhiét dé trung binh
// khi c6é mét sy kién thay ddi nhiét d6 xay ra.

public class TemperatureAverageObserver ({

// Sum cht@a tdng cac gid tri nhiét do.
// Count chtta sé 1&n sy kién thay dbi nhiét d6 xay ra.

private int sum = 0, count = 0;

// Phuong théc khdi dung (nhan mét tham chiéu dén dbi tuong
// Thermostat cdn dugc TemperatureAverageObserver gidm sat).

public TemperatureAverageObserver (Thermostat t) {

// Tao mét thé hién Gy nhiém TemperatureEventHandler va
// dang ky né voi Thermostat da dugc chi dinh.
t.TemperatureChange +=

new TemperatureEventHandler (this.TemperatureChange) ;

// Phuong thic thu 1y su kién thay dbéi nhiét do.
public void TemperatureChange (Thermostat sender,

TemperatureChangeEventArgs temp) {

count++;

sum += temp.NewTemperature;

System.Console.WriteLine
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("AverageObserver: Average={0:F}",

(double) sum/ (double) count) ;

}

Lép Thermostat dinh nghia mot phuong thirc Main (dugc trinh bay bén dudi) dé chay vi du
ndy. Sau khi tao mot dbi twong Thermostat va hai dbi twong observer, phuong thitc Main s&
nhéc ban nhap vao mot nhiét d6. Mdi khi ban nhap mot nhiét d6 méi, ddi twong Thermostat s&
bao cho observer hién thi thong tin ra cira s6 Console.

public static void Main() {

// Tao moét dbi tuong Thermostat.

Thermostat t = new Thermostat();

// Tao hai observer.
new TemperatureChangeObserver (t);

new TemperatureAverageObserver (t);

// Lip && 14y nhiét d6 tu ngudi dung. BAt ct giad tri
// nao khéng phai sbé nguyén s& khién vong 1&p két thuc.

do {

System.Console.Write ("\n\rEnter current temperature: ");

try {
// Chuyén diu vao ctua ngudi dung thanh mét sb
// nguyén va st dung ndé dé thiét 1lap nhiét do
// hién tai cua bd 6n nhiét.
t.Temperature =

System.Int32.Parse (System.Console.Readline());

} catch (System.Exception) {
// St dung diéu kién ngoai 1é& dé& két thuc vong lip.
System.Console.WriteLine ("Terminating ObserverExample.");
return;

}

} while (true);
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}
Dudi déy 1a két xudt khi chay ObserverExample.cs (cac gia tri in dam 1a do ban nhép vao):
Enter current temperature: 50
ChangeObserver: 01d=0, New=50, Change=50

AverageObserver: Average=50.00

Enter current temperature: 20
ChangeObserver: 01d=50, New=20, Change=-30

AverageObserver: Average=35.00

Enter current temperature: 40
ChangeObserver: 01d=20, New=40, Change=20

AverageObserver: Average=36.67
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icrosoft .NET Framework dugc thiét ké sao cho co thé chay trén nhiéu hé diéu
hanh khac nhau, nang cao tinh kha chuyén ctua ma 1énh (code mobility) va don
gian hoa viéc tich hop xuyén-nén (cross-platform integration).
Hién tai, .NET Framework c6 thé chay trén cac hé diéu hanh: Microsoft Windows, FreeBSD,
Linux, va Mac OS X. Tuy nhién, nhiéu ban hién thuc van chua hoan chinh hay chua duoc chéip
nhan rong rai. Microsoft Windows hién 1a hé¢ diéu hanh ma .NET Framework dugc cai dat
nhiéu nhit. Do dé, cac muc trong chuong nay tip trung vao cac tac vu dic trung cho hé diéu
hanh Windows, bao gdm:
LAy céac thong tin méi truomg Windows (muc 17.1 va 17.2).
Ghi vao nhat ky su kién Windows (muc 17.3).
Truy xuit Windows Registry (muc 17.4).
Tao va cai dat dich vu Windows (muc 17.5 va 17.6).

Tao shortcut trén Desktop hay trong Start menu ctia Windows (muc 17.7).

= Phin 16n cac chirc ning dwoc thio luin trong chwong nay dwoc CLR bao vé
bang cic quyén bio mit truy xuit mé I¢nh (Code Access Security). Xem chwong
13 vé biao mit truy xuit mi I¢nh, va xem tii liéu .NET Framework SDK vé cic
quyén cin thiét dé thye thi tirng bd phan.

1. Truy xudt thong tin moi triOng

? Ban cén truy xuat cac thong tin vé méi trudomg thue thi ma vimg dung dang chay
trong do.
'X St dung cac thanh vién cia 16p System.Environment.

Lop Environment cung cap mot tdp cac thanh vién tinh dung dé 13y (va trong mét sd trudng
hop, dé stra d6i) thong tin vé& moi trudong ma mot tmg dung dang chay trong d6. Bang 17.1 mo
ta cac thanh vién thudng dung nhat.
Bang 17.1 Cac thanh vién thwong dung cia Iép Environment

Thanh vién Mo ta

Thudc tinh

Lay chudi chtra dong 1énh thyc thi img dung hién tai,

CommandLine R oA, A,
gom ca tén Ung dung; xem chi tiét & muc 1.5.

Ly va thiét 1ap chudi chira thu muc hién hanh cua
CurrentDirectory mg dung. Ban du, thudc tinh nay chira tén cia thu
muc ma tng dung da chay trong do.

Lay mot gia tri luan Iy cho biét CRL da bét dau tt,

HasShutdownStarted g N, T i
hoac mién ing dung da bat dau giai phong hay chua.

MachineName Lay chuoi chira tén may.
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OSVersion

Léy mot doi tugng System.OperatingSystem chira
cac thong tin vé nén va phién ban cua hé diéu hanh
nam dudi. Xem chi tiét bén duéi bang.

SystemDirectory

Liy chudi chira dudng din ddy du cua thu muc hé
thng.

TickCount

Lay mot gia tri kiéu int cho biét thoi gian (tinh bang
mili-gidy) tir khi hé thong khoi dong.

UserDomainName

Ly chudi chtra tén mién ctia ngudi dung hién hanh.
Thudc tinh nay s& giéng voi thude tinh MachineName
néu day 1a may doc lap.

UserInteractive

Liy mot gia tri luan 1y cho biét tng dung c6 dang
chay trong ché do twong tac v&i nguoi ding hay
khong. Tra vé false khi ung dung la mot dich vu
hoac tng dung Web.

UserName

LAy chudi chira tén nguoi dung da khoi chay tiéu
trinh hién hanh.

Version

Léy mot doi tuong System.Version chira thong tin
vé phién ban ctia CRL.

Phwong thirc

ExpandEnvironmentVariables

Thay tén cuia cac bién méi trudng trong mot chudi
bang gia tri cua bién; xem chi ti€t & muc 17.2.

GetCommandLineArgs

Tra vé mot mang kiéu chudi chira tat ca cic phan tir
dong 1énh dung dé thyc thi ung dung hién tai, g6m
ca tén Ung dung; xem chi tiét & muc 1.5.

GetEnvironmentVariable

Tra vé chudi chta gia tri cua mot bién méi truong;
xem chi tiét & muc 17.2.

GetEnvironmentVariables

Tra vé mdt System.Collections.Idictionary chira
tat ca cac bién moi trudng va cac gia tri cua chung;
xem chi tiét & muc 17.2

GetFolderPath

Tra vé chudi chtra duong dan dén mot thu muc hé
théng dic biét, dugc xac dinh boi kiéu liét ké
System.Environment.SpecialFolder (bao g6n1 cac
the muc cho Internet cache, Cookie, History,
Desktop, va Favourite; xem tai liéu .NET
Framework SDK dé c6 danh sach tit ca cac gia tri

nay).
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Tra vé mang ki€u chuoi chira tén cua tat ca cac 6 dia

GetLogicalDrives N
luén 1y.

bbi tugng OperatingSystem (do OSVersion Ué,Vé) ¢6 hai thudc tinh: Platform va Version.
Thudc tinh Platform tra vé mot gia tri thudc kiéu 1iét ké system.Platformib—=xac dinh nén
hién hanh; cac gia tri hop 1€ 14 Win32NT, Win32S, Win32Windows, va WinCE. Thudc tinh version
tra v& mot dbi twong system.version—=xac dinh phién ban ciia hé diéu hanh. Pé xac dinh
chinh x4c tén hé diéu hanh, ban phai str dung ca thong tin nén va phién ban, bang 17.2 dudi
day sé liét ké mot s6 thong tin chi tiét.

Bang 17.2 Xac dinh hé diéu hanh

PlatformID Major Version Minor Version Hé diéu hanh
Win32Windows 4 10 Windows 98
Win32Windows 4 90 Windows Me
Win32NT 4 0 Windows NT 4
Win32NT 5 0 Windows 2000
Win32NT 5 1 Windows XP
Win32NT 5 2 Windows Server 2003

L6p AccessEnvironmentExample trong vi du dudi day sir dung 16p Environment d€ hié€n thi
thong tin vé méi trudong hién hanh.

using System;
public class AccessEnvironmentExample {
public static void Main() {

// Dong lénh.

Console.WritelLine ("Command line : " + Environment.CommandLine) ;

// Théng tin vé& phién ban hé diéu hanh va méi trudng thuc thi.

Console.WriteLine ("OS PlatformID : " +
Environment.OSVersion.Platform) ;

Console.WriteLine ("0OS Major Version : " +
Environment.OSVersion.Version.Major) ;

Console.WriteLine ("OS Minor Version : " +
Environment.OSVersion.Version.Minor);

Console.WriteLine ("CLR Version : " + Environment.Version);

// Théng tin vé& nguoi dung, may, va mién.
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Console.WriteLine ("User Name : " + Environment.UserName) ;

Console.WriteLine ("Domain Name + Environment.UserDomainName) ;

Console.WriteLine ("Machine name + Environment.MachineName) ;

// Céac théng tin mdéi trudng khac.
Console.WriteLine("Is interactive ? : "
+ Environment.UserInteractive);
Console.WriteLine ("Shutting down ? : "

+ Environment.HasShutdownStarted) ;
Console.WriteLine ("Ticks since startup

+ Environment.TickCount) ;

// Hién thi tén cua tét ca céc & dia luan 1y.
foreach (string s in Environment.GetLogicalDrives()) {

Console.WriteLine ("Logical drive : "™ + s);

// Théng tin v& cic thu muc chuén.

Console.WriteLine ("Current folder "
+ Environment.CurrentDirectory);

Console.WriteLine ("System folder : "

+ Environment.SystemDirectory);

// Liét ké té&t ca cac thu muc dic biét.
foreach (Environment.SpecialFolder s in

Enum.GetValues (typeof (Environment.SpecialFolder))) {

Console.WriteLine ("{0} folder : {1}",

s, Environment.GetFolderPath(s));

// Nh&n Enter dé& ké&t thuc.
Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine () ;
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: LAy gid tii Qa mdt 6&€n moi truOng

Ban can lay gia tri cia mot bién méi truwomg dé sir dung cho ng dung ciia ban.

32 -2 N

St dung cac phwong thitc GetEnvironmentVariable, GetEnvironmentVariables, va

ExpandEnvironmentVariables ciia l¢’p Environment.

Phuong thirc GetEnvironmentvariable tra vé chudi chira gia tri cia mot bién mdi truong, con
phuong thirc GetEnvironmentvVariables trd v€ mot Idictionary chita tén va gié tri cla tat ca
cac bién moéi truong dudi dang chudi. Phuong thirc ExpandEnvironmentvariables cung cap
mot co ché don gian dé thay tén bién moi truong bang gia tri cia nd bén trong mot chudi,
bang cach dat tén bién moi trudng gitra dau phan tram ().

Vi du sau minh hoa cach str dung ba phuong thurc trén:

using System;

using System.Collections;
public class VariableExample {
public static void Main () {

// L&y mot bién méi trudng théng qua tén.
Console.WriteLine ("Path = " +
Environment.GetEnvironmentVariable ("Path"));

Console.WriteLine () ;

// Thay tén bién méi trudng bdng giad tri cua né.
Console.WriteLine (Environment.ExpandEnvironmentVariables (
"The Path on %computername% is %Path%"));

Console.WriteLine () ;

// L&y tht ca cac bién méi trudng. Hién thi gid tri
// ctua cac bién méi trudng bdt diu bang ky tu 'P'.
IDictionary vars = Environment.GetEnvironmentVariables();
foreach (string s in vars.Keys) {

if (s.ToUpper().StartsWith("P")) {

Console.WriteLine(s + " = " + vars[s]):;

}

Console.WriteLine () ;
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// Nhin Enter dé ké&t thuc.
Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine();

—

3. Ghi mOt sU Ki@n vao nhlt Ky U Kien Windows
?

Ban can ghi mgt sw kién vao nhat ky sw kién Windows.

x Sir dung cic thanh vién ciia 16p System.Diagnostics.EventLog dé tao mdt nhat ky
(néu cin), ding ky mdt ngudn su kién (event source), va ghi s kién.

Ban c6 thé ghi vao nhat ky su kién Windows bang cic phuong thirc tinh ciia 10p EventLog,
hoic c6 thé tao mot dbi tugng EventLog va sit dung cac thanh vién cua nd. Du chon cach nao,
trudc khi ghi ban cn phai quyét dinh s& st dung nhat ky nao va dang ky mot ngudn sy kién
cho nhat ky do. Nguén su kién don gian chi 1a mot chudi (duy nhét) nhan dién Ung dung cua
ban. Mot nguén su kién chi c6 thé dugc dang ky cho mot nhat ky tai mét thoi diém.
Theo mac dinh, nhat ky su kién gém ba loai: Application, System, va Security. Thong thuong,
ban s& ghi vao nhat ky Application, nhung ciing c6 thé ghi vao mot nhat ky tuy bién. Ban
khong can phai truc tiép tao ra nhat ky tiy bién; khi ban dang ky mot nguon sy kién cho mét
nhat ky, néu nhat ky nay khong ton tai, né s& duge tao mot cach tu dong.
Mot khi di chon nhat ky dich va da dang ky ngudn sy kién twong mg cho no, ban c6 thé bat
dau ghi cac entry nhat ky bang phuong thirc writeEntry. Phurong thirc ndy cung cap cac phién
ban nap ch6ng cho phép ban chi dinh mét vai hoac tAt ca cac gia tri sau:

+  Chudi chira ngudn sy kién cho entry nhat ky (chi co & cac phuong thirc tinh).

+  Chubi chira thong diép cho entry nhat ky.

+  Gia tri thudc kiéu liét ké system.Diagnostics.EventLogEntryType, chi dinh kiéu cua

entry nhéat ky. Cac gia tri hop 1€ 1a Exrror, Failurealert, Information, SuccessAudit, va

Warning.

+  Gia tri kiéu int chi dinh ID cia entry nhat ky.

+  Gia tri kiéu short chi dinh category ctia entry nhat ky.

+  Mang kiéu byte chira dit liéu thd twong tng véi entry nhat ky.
Lép EventLogExample trong vi du dudi day trinh bay cach st dung cac phuong thuc tinh cua
16p EventLog dé ghi mot entry vao nhéat ky su kién cia may cuc bg. Lop EventLog cling cung
cAp cac phuong thirc nap chong dé ghi vao nhét ky su kién ciia cac may & xa (xem tai liéu
NET Framework SDK & biét thém chi tiét).
using System;

using System.Diagnostics;
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public class EventLogExample {

public static void Main () {

// Néu ngudn su kién khéng tdn tai, d&ng ky né véi
// nhédt ky Application trén may cuc bd.

// P&ng ky moét ngudn sy kién da tén tai sé&

// sinh ra ngoai 1& System.ArgumentException.

if (!EventLog.SourceExists ("EventLogExample")) {

EventLog.CreateEventSource ("EventLogExample", "Application") ;

// Ghi mét su kién vao nhadt ky su kién.

EventLog.WriteEntry (
"EventLogExample", // Ngudn su kién da d&ng ky
"A simple test event.", // Théng diép cho su kién

EventLogEntryType.Information, // Kiéu sy kién

1, // ID cua sy kién
0, // Category cua su kién
new byte[] {10, 55, 200} // Dt 1iéu cua sy kién

)7

// Nh&n Enter dé két thuc.
Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine();

—

: Truy xult Windows Registry

Ban cin doc thong tin tir Registry hoiic ghi théng tin vao Registry.

32> N

Sit dung 16p Microsoft.Win32.Registry dé liy vé dbi twong Microsoft.Win32.
RegistryKey md tad mot khéa mirc-co-sé. Sir dung cac thanh vién cia ddi twong
RegistryKey dé duyét ciy phin cép; doc, sira, va tao khoéa va gia tri.

Ban khong thé truy xuét truc tiép cac khoa va cac gia tri ndm trong Registry. Trudc hét ban
phai thu léy déi tuong RegistrykKey mod td mot khoa mirc-co-sd, sau d6 duyét qua cdy phan
cAp cua d6i twong nay dé dén khoa can tim. Lop Registry hién thuc bay trudng tinh, cac
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trudong nay déu tra vé doi turong RegistryKey mo ta khoa mirc-co-sé. Bang 17.3 trinh bay cac
khoéa mirc-co-sé tng véi cac trudng nay.

Bang 17.3 Cac truwdng tinh cla I&p Registry

Trwdng Ung vei

ClassesRoot HKEY CLASSES ROOT
CurrentConfig HKEY CURRENT CONFIG
CurrentUser HKEY CURRENT USER
DynData HKEY DYN DATA
LocalMachine HKEY LOCAL MACHINE
performanceData HKEY PERFORMANCE DATA
Users HKEY USERS
& Phuong thirc tinh RegistryKey.OpenRemoteBaseKey cho phép ban mé mot khéoa

mirc-co-sé trén mot may & xa (xem chi tiét trong tai liu .NET Framework SDK).

Mot khi da c6 d6i tuong Registrykey md ta khda mirc-co-sd, ban phai duyét qua ciy phéan cap
dé dén khoa can tim. Dé hd trg viée duyét cay, 10p RegistryKey cung cap cac thanh vién dudi
day:

¢+ Thudc tinh subKeyCount—Tra vé s khoa con.

+  Phuong thirc GetSubKeyNames—Tra vé mot mang kiéu chudi chta tén cua tat ca cac
khoa con.

+  Phuong thirc opensubkey—Tra vé tham chiéu dén mot khoa con. Phuong thirc nay co
hai phién ban nap chdng: phuong thirc thir nhit md khoa trong ché do chi-doc; phuong
thtre thir hai nhan mot ddi s6 kiéu bool, néu 13 true thi cho phép ghi.

Mot khi da co ddi tuong RegistrykKey mo ta khoa can tim, ban c6 thé tao, doc, cap nhat, hoac
x6a cac khoa con va cac gia tri bang cac phuong thirc trong bang 17.4. Cac phuong thirc stra
d61 ndi dung cua khoa doi hoi ban phai c6 doi tugng RegistryKey cho phép ghi.

Bang 17.4 Cac phuong thirc clia RegistryKey dung dé tao, doc, cap nhat, va x6a cac khoa va cac
gia tri Registry

Phwong thirc M6 ta

Tao mot khoa méi véi tén duge chi dinh va tra vé dbi tuong
CreateSubKey RegistryKey cho phép ghi. Néu khoa di ton tai, phuong thirc nay
s& tra vé mot tham chiéu cho phép ghi dén khoéa da ton tai.

Xoa khoa véi tén duge chi dinh, khdéa nay phai khong cé khoa
DeleteSubKey con (nhung co6 thé c6 gia tri); néu khong, ngoai 1¢
System.InvalidOperationException $€ bi ném.

Xba khoa voi tén dugce chi dinh cung véi tat ca cac khoa con cua

DeleteSubKeyTree ,
no.
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DeleteValue Xda mot gia tri vai tén dugce chi dinh khoi khoa hién tai.

Tra vé gia tri vai tén dugc chi dinh tir khoa hién tai. Gia tri tra vé
1a mot d6i twong, ban phai ép n6 vé kiéu thich hop. Dang don

Getvalue gian nhit cla Getvalue tra vé null néu gia tri khong ton tai.
Ngoai ra con c6 mot phién ban nap chdng cho phép chi dinh gia
tri tra v& mac dinh (thay cho nul1l) néu gié tri khong ton tai.

Tra vé mang ki€u chuoi chira tén cta tat ca cac gia tri trong khoa
hién tai.

GetValueNames

Tao (hodc cap nhat) gia tri véi tén duogc chi dinh. Ban khong thé
Setvalue chi dinh kiéu dit li¢u Registry dung d€ luu trir dit li€u; setvalue
s€ tu dong chon kiéu dua trén kiéu dit liéu duge luu trit.

Lop Registrykey c¢6 hién thuc giao dién IDisposable; ban nén goi phuong thuc
IDisposable.Dispose d€ gidi phong cac tai nguyén cia hé diéu hanh khi da hoan tat véi doi
tuong RegistryKey.

LOp RegistryExample trong vi du sau nhan mot ddi s6 dong Iénh va duyét dé quy ciy c6 gdc
la currentUser dé tim cac khoa cé tén trung vdoi doi s6 dong Iénh. Khi tim dugc mdt khoa,
RegistryExample s& hién thi tit ca cac gid tri kiéu chudi niam trong khéa nay. Lop
RegistryExample ciling gitt mot bién dém trong khoa HKEY CURRENT USER\
RegistryExample.

using System;

using Microsoft.Win32;
public class RegistryExample {
public static void Main(String[] args) {
if (args.Length > 0) {

// M& khbéa co s& CurrentUser.

using (RegistryKey root = Registry.CurrentUser) {

// Cap nhat bién dém.

UpdateUsageCounter (root) ;

// Duyét dé quy dé& tim khéa véi tén cho trudc.

SearchSubKeys (root, args[0]);
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// Nhln Enter dé két thuc.
Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine () ;

public static void UpdateUsageCounter (RegistryKey root) {

// Tao mdét khoéa dé luu trit bién dém,
// hodc 14y tham chiéu dén khéa da cé.

RegistryKey countKey = root.CreateSubKey ("RegistryExample");

// Poc gid tri cua bién dém hién tai, va chi dinh
// gid tri mdc dinh 1a 0. Ep d6i tuong vé kiéu Int32,
// va gén vao mdt gid tri int.

int count = (Int32)countKey.GetValue ("UsageCount", 0);

// Ghi bién dém di duoc cdp nhat trd lai Registry,
// hodc tao mét gid tri méi néu né chua tdn tai.

countKey.SetValue ("UsageCount", ++count);

public static void SearchSubKeys (RegistryKey root,

String searchKey) {

// L&p qua tlt cad cac khéa con trong khéa hién tai.

foreach (string keyname in root.GetSubKeyNames()) {

try {
using (RegistryKey key = root.OpenSubKey (keyname)) {
if (keyname == searchKey) PrintKeyValues (key);
SearchSubKeys (key, searchKey);
}
} catch (System.Security.SecurityException) {
// Bd qua SecurityException véi chu dinh cua vi du nay.

// Mot sb khoéa con cua HKEY CURRENT USER dugc bao mat
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// va s& ném SecurityException khi dugc mo.

public static void PrintKeyValues (RegistryKey key) {

// Hién thi tén cua khéa dugc tim thiy,
// va sb lugng gid tri cua né.
Console.WriteLine ("Registry key found : {0} contains {1} values",

key.Name, key.ValueCount);

// Hién thi céc giad tri nay.
foreach (string valuename in key.GetValueNames()) {
if (key.GetValue(valuename) is String) {
Console.WriteLine (" Value : {0} = {1}",

valuename, key.GetValue (valuename));

}

Khi dugc thyc thi trén may chay Windows XP v&i dong 1énh RegistryExample Environment,
vi du nay sé& cho két xut nhu sau:

Registry key found : HKEY CURRENT USER\Environment contains 4 values
Value : TEMP =
C:\Documents and Settings\nnbphuong8l\Local Settings\Temp
Value : TMP =
C:\Documents and Settings\nnbphuong8l\Local Settings\Temp
Value : LIB =
C:\Program Files\Microsoft Visual Studio .NET 2003\SDK\v1l.1\Lib\
Value : INCLUDE =

C:\Program Files\Microsoft Visual Studio .NET 2003\SDK\vl.l\include\

5. Tao mdt dich Wd Windows

Ban cin tao mt ng dung déng vai tro 1a mot dich vu Windows.

32> ==

Tao mot 16p thira ké tir 16p System.ServiceProcess.ServiceBase. Sir dung cac
thudc tinh thira ké dé diéu khién hanh vi cia dich vu, va chép dé cac phwong



664
Chuwong 17: Sw hoa hop vé&i moi trieong Windows

thire thira ké dé hién thuc cac chirc ning cén thiét. Hién thue phuong thire Main,
trong do tao mot thé hién caa 16p dich vu va truyén né cho phuwong thirc tinh

ServiceBase.Run.

Néu dang sir dung Microsoft Visual C# NET, ban c6 thé ding mau dy an Windows Service dé
tao mot dich vu Windows. Mau nay cung ce‘ip san cac ma 1énh co ban can cho mot 16p dich vy,
va ban c6 thé hién thuc thém cac chirc nang tuy bién.

bé tao mot dich vu Windows béng tay, ban phai hién thyc mot 16p dan XUt tir serviceBase.
Lép serviceBase cung cép cdc chirc ning co ban cho phép Windows Service Control
Manager (SCM) ciu hinh dich vu, thi hanh dich vu dudi nén, va diéu khién thoi gian séng cua
dich vy. SCM ciing diéu khién viéc cac ung dung khac c6 thé diéu khién dich vu nhu thé nao.

=™ L6p serviceBase dwge dinh nghia trong system.Serviceprocess, do d6 ban phai
thém mot tham chiéu dén assembly nay khi xay dung 16p dich vu.

New Project x|
og o
Project Types: Templates: BB e
{11 wisual Basic Projects N |
23] Wisual C# Projects [I%q

{27 Wisual J# Projects
(2] Wisual C++ Projects CDUSDI_E
{27 Setup and Deployment Projects Application
#-{_1] Other Projects

{17 visual Studio Solutions

Emnpty Project

Emply Web  New Project In
Project Existing Folder -
|A project for creating services For Windows
Marmne: I WindowsServicel
Location: | CiDocuments and Settingsinnbphuongs 1My Documenj Browse, ., |
™ Add ko Solution % Close Solution

Project will be created at C:Y, . \nnbphuongs 1y Documentstyisual Studio ProjectsiWindowsServicel,

FhMore | QF I Cancel | Help |

Hinh 17.1 Mau dw an Windows Service

Pé diéu khién dich vu cua ban, SDM sir dung bay phuong thirc protected thira ké tir 16p
ServiceBase (xem bang 17.5). Ban can chép dé cac phuong thirc nay dé hién thuc cac chuc
ndng va cach thic hoat dong cta dich vy. Khong phai tt ca dich vu déu hd tro tit ca céc
thong diép diéu khién. Cac thudc tinh thira ké tir 16p serviceBase s& bao voi SCM rang dich
vu ctia ban hd trg cac thong diép diéu khién nao; thudc tinh diéu khién mdi kiéu thong diép
duoc ghi 16 trong bang 17.5.

Bang 17.5 Cac phuong thirc diing dé didu khién sw hoat déng cia mét dich vu

Phwong thirc Mo ta



665
Chwong 17: Sw hoa hop vé&i moi triedng Windows

Tét ca cac dich vu déu phai hd trg phuong thic onstart, SCM goi
phuong thirc nay dé khai dong dich vu. SCM truyén cho dich vu mét

OnStart 2 Xo 4. s gk. A X - X £ A . A
mang ki€u chuoi chira cac doi so can thiét. Neéu onstart khong tra vé
trong 30 gidy thi SCM s€ khong chay dich vu.

onstop Puoc SCM goi dé ding mét dich vu—SCM chi goi onStop néu thude
tinh canStop 1a true.

onPause Puoc SCM goi dé tam dung moét dich vu—SCM chi goi OnPause néu
thudc tinh canPauseAndContinue la true.

. Puoc SCM goi dé tiép tuc mot dich vu bi tam dung—SCM chi goi

OnContinue 7 N, .

OonContinue néu thudc tinh canPauseAndContinue la true.
Puoc SCM goi khi hé thdng dang tit—SCM chi goi onshutDown néu

OnShutdown

thudc tinh canshutdown 14 true.

Puoc SCM goi khi trang thii ngudn mirc-hé-thdng thay ddi, chang
OnPowerEvent han mot laptop chuyén sang ché d6 suspend. SCM chi goi
OnPowerEvent néu thudc tinh canHandlePowerEvent 1a true.

Cho phép m& rong co ché diéu khién dich vu véi cac thong diép diéu

OnCustomCommand 2. X s e 1en
khién tuy bién; xem chi ti€t trong tai li€u .NET Framework SDK.

Nhu duge d& cap trong bang 17.5, phuong thirc onstart phai tra vé trong vong 30 gidy, do do
ban khoéng nén sir dung onsStart dé thuc hién cac thao tac khai dong ton nhiéu thoi gian. Mot
16p dich vu nén hién thyc mdt phuong thirc khoi dung dé thuc hién cac thao tac khoi dong,
bao gdm viéc ciu hinh cac thudc tinh thira ké tir 16p serviceBase. Ngoai cac thudc tinh khai
bao cac thong diép didu khién nao dugc dich vu hd trg, 16p serviceBase con hién thuc ba
thudc tinh quan trong khac:

¢ ServiceName—La tén dugc SCM st dung dé nhan dang dich vy, va phai dugc thiét lap
trude khi dich vu chay.

*  AutoLog—Piéu khién viéc dich vu co tu dong ghi vao nhat ky su kién hay khong khi
nhén th6ng diép diéu khién OnStart, OnStop, OnPause, va OnContinue.

*  EventLog—Tra vé mot déi tuong EventLog dugc cAu hinh trudc voi tén nguén su kién
(event source) trung véi thudc tinh serviceName dugc dang ky véi nhat ky Application
(xem muc 17.3 dé c6 thém thong tin vé 16p EventLog).
Budc cudi cung trong viéc tao mot dich vu 1a hién thyc phuong thic tinh Main. Phuong thirc
nay phai tao mot thé hién cua 16p dich vu va truyén nd cho phuong thic tinh
ServiceBase.Run. Néu mudn chay nhiéu dich vu trong mét tién trinh, ban phai tao mot mang
cic d6i tugng serviceBase va truyén no cho phuong thirc serviceBase.Run. Mic du cac 16p
dich vu déu co phuong thirc Main nhung ban khong thé thuc thi ma 1énh dich vu mét cach truc
tiép; ban s€ nhan dugc hop thong bao nhu hinh 17.2 néu truc tiép chay mot 16p dich vu. Muc
17.6 sé trinh bay cach cai dat dich vu trudc khi thyce thi.
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Yindows Service Start Failure x|

Cannot skark service from the command line or a debugger. A Windows Service must First be installed {using installutil.exe) and
then started with the ServerExplorer, Windows Services Administrative tool or the NET START command.

Hinh 17.2 Hop thdng bao Windows Service Start Failure

LOp serviceExample trong vi du dudi day sir dung mot System.Timers.Timer dé ghi mot entry
vao nhat ky su kién Windows theo dinh ky.

using System;

using System.Timers;

using System.ServiceProcess;
public class ServiceExample : ServiceBase {

// Timer didu khién khi ndo ServiceExample ghi vao nhat ky su kién.

private System.Timers.Timer timer;
public ServiceExample () {

// Thiét lap thudc tinh ServiceBase.ServiceName.

ServiceName = "ServiceExample";

// C&u hinh cédc théng diép diéu khién.
CanStop = true;

CanPauseAndContinue = true;

// C&u hinh viéc ghi cac su kién quan trong vao
// nhat ky Application.

AutolLog = true;

// Phuong thic sé& dugc thyc thi khi Timer hét
// hiéu lyc — ghi mdt entry vao nhdt ky Application.

private void WriteLogEntry (object sender, ElapsedEventArgs e) {

// st dung d6i tuong EventLog d& ghi vao nhat ky su kién.
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EventLog.WriteEntry("ServiceExample active : " + e.SignalTime);

protected override void OnStart (string[] args) {

// LAy chu ky ghi sy kién tu dbi sb tht nhét.
// Mic dinh 14 5000 mili-giay,
// va tbi thidu 14 1000 mili-giay.

double interval;

try {
interval = System.Double.Parse(args([0]);
interval = Math.Max (1000, interval);

} catch {

interval = 5000;

EventLog.WriteEntry(String.Format ("ServiceExample starting. " +

"Writing log entries every {0} milliseconds...", interval));

// Tao, c&u hinh, va khoi déng moét System.Timers.Timer

// && goi phuong thtc WriteLogEntry theo dinh ky.

// Céac phuong thuc Start va Stop cua 1ép System.Timers.Timer
// gitp thuc hién céc chtc ndng khoi déng, tam dung, tiép tuc,
// va dung dich wvu.

timer = new Timer ();

timer.Interval = interval;

timer.AutoReset = true;

timer.Elapsed += new ElapsedEventHandler (WriteLogEntry);

timer.Start () ;

protected override void OnStop() {

EventLog.WriteEntry ("ServiceExample stopping...");

timer.Stop();

// Giai phéng tai nguyén hé théng do Timer s dung.
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timer.Dispose () ;

timer = null;

protected override void OnPause () {

if (timer != null) {

EventLog.WriteEntry ("ServiceExample pausing...");

timer.Stop();
}
}
protected override void OnContinue () {
if (timer != null) {
EventLog.WriteEntry ("ServiceExample resuming...");

timer.Start () ;

public static void Main() {

// Tao moét thé& hién cua 1ép ServiceExample d& ghi mot
// entry vao nhat ky Application. Truyén dbi tuong nay
// cho phuong thtc tinh ServiceBase.Run.

ServiceBase.Run (new ServiceExample());

—

. Tao mQt 60 cai dat dich W Windows

Ban da tao mgt ing dung dich vu Windows va can cai dat no.

32> O

Thira ké 16p System.Configuration.Install.Installer dé tao mot I6p cai diit gdbm
nhirng théng tin cin thiét dé cai dit va ciu hinh 16p dich vu ciia ban. Sir dung
cong cu Installutil.exe dé thye hién viéce cai dit.
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Nhu da dé cép trong muc 17.5, ban khong thé chay cac 16p dich vu mot cach truc tiép. Vi dich
vu duoc tich hop muc cao véi hé didu hanh Windows va thong tin dugc giit trong Registry nén
dich vu phai dugc cai dat trudce khi chay.
Néu dang st dung Microsoft Visual Studio .NET, ban c6 thé tao mot bo cai dit cho dich vu
mét cach tu dong bang cach nhip phai vao khung thiét ké cua 16p dich vu va chon Add
Installer tr menu ngit canh. B cai dat nay co thé dugc £0i bédi cac du an trién khai hodc cong
cu Installutil.exe dé cai dat dich vu.
Ban cling ¢6 thé tu tao mot bd cai dat cho dich vu Windows theo cac bude sau:

1. Tao mdt 16p thira ké tir 16p Installer.

2. [&p dung dac tinh System.ComponentModel.RunInstallerAttribute (true) cho lép cai
dat.

3. Trong phuong thuc khoi duyng cia 16p cai dat, tao mot thé hién cua 1lop
System.ServiceProcess.ServiceProcessInstaller. Thi€t 1dp cac thudc tinh Account,
UserName,Vé,Password,Cﬁa,dﬁituQng ServiceProcessInstaller d€ cau hinh tai khoan
ma dich vu s€ chay.

4. Cing trong phuong thirc khoi dung cia 16p cai dat, tao mdt thé hién cia 16p
System.ServiceProcess.ServiceInstaller cho moi dich vu can cai dat. Su dung cac
thudc tinh cua d6i tugng serviceInstaller dé cau hinh cac thong tin vé mdi dich vu,
bao gom:

*  ServiceName—Chi dinh tén ma Windows st dung d¢€ nhéan dang dich vy. Tén
nay phai trung voi o gia  tri dugc  gan  cho  thudc tinh
ServiceBase.ServiceName.

¢ DisplayName—Chi dinh tén than thién cho dich vu.

*  StartType—SU dung cac gia tri thudc kiéu liét ké System.ServiceProcess.
ServiceStartMode d¢ dicu khién viéc dich vu dugc khoi dong tu dong hay
bang tay, hay bi v6 hiéu.

+  ServiceDependsUpon—Iiy mot mang kiéu chudi chira tén cac dich vu phai
dugc chay trude khi dich vu hién hanh chay.

5. St dung thudc tinh Installers thira ké tir 16p co s& Installer dé ldy mot ddi tuong
System.Configuration.Install.InstallerCollection. Thém cac doi tuong
ServiceProcessInstaller va tit ca cac doi tuong ServiceInstaller vao tap hgp nay.

Lép servicelInstallerExample dudi day 1a mot bd cai dit cho 16p serviceExample trong muc
17.5. Du 4n mau cho muc nay chira ca hai 16p ServiceExample va ServiceInstallerExample,
va tao ra file thuc thi ServicelnstallerExample.exe.

using System.ServiceProcess;
using System.Configuration.Install;

using System.ComponentModel;

[RunInstaller (true) ]

public class ServicelInstallerExample : Installer {
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public ServicelInstallerExample () {

// Tao va cdu hinh dbi tugng ServiceProcessInstaller.
ServiceProcessInstaller ServiceExampleProcess =
new ServiceProcessInstaller();

ServiceExampleProcess.Account = ServiceAccount.LocalSystem;

// Tao va cdu hinh dbi tugng ServiceInstaller.
ServiceInstaller ServiceExampleInstaller =

new ServicelInstaller();

ServiceExampleInstaller.DisplayName
"C# Service Example";
ServiceExampleInstaller.ServiceName = "ServiceExample";

ServiceExampleInstaller.StartType = ServiceStartMode.Automatic;

// Thém dbi tuong ServiceProcessInstaller va ServiceInstaller
// vao tap hop Installers (thua k& tu 16p co s& Installer).
Installers.Add(ServiceExamplelInstaller);

Installers.Add (ServiceExampleProcess) ;

}

bé cai dat serviceExample, ban can tao dung du an, chuyén dén thu muc chua file
ServicelnstallerExample.exe (mic dinh 13 bin\debug), rdi thuc thi 1énh Installutil
ServiceInstallerExample.exe. Sau d6, ban c6 thé sir dung Windows Computer Management
dé xem va diéu khién dich vu. Mic du startType dugc chi dinh 13 automatic, dich vu nay van
khong dugc khoi dong sau khi cai dat. Ban phai khoi dong dich vy béng tay (hoac khéi dong
lai may) trudce khi dich vu ghi cac entry vao nhat ky sy kién. Mot khi dich vu da chay, ban c6
thé xem cac entry ma nd da ghi vao nhat ky Application bang Event Viewer. Dé g& bo
ServiceExample, ban hay thuc thi Iénh Installutil /u ServiceInstallerExample.exe.
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E Computer Management o | I:Ilil
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Hinh 17.3 Windows Computer Management

=D

Tao shortcut trén Desktop hay trong Start menu

Ban cin tao mét shortcut trén Desktop hay trong Start menu cia ngudi diung.
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X St dung COM Interop aé truy xuét cac chire nang cia Windows Script Host. Tao
va ciu hinh mot thé hién IwshShortcut twong @ng vo6i shortcut. Thue muc chira
shortcut s€ xac dinh shortcut xuét hién trén Desktop hay trong Start menu.

Thu vién 16p .NET Framework khdng c6 chirc nang tao shortcut trén Desktop hay trong Start
menu; tuy nhién, viéc nay cé thé duoc thuc hién dé dang bang thanh phan Windows Script
Host (dugc truy xuat thong qua COM Interop). Cach tao Interop Assembly dé truy xuat mot
thanh phan COM di dugc trinh bay trong muc 15.6. Néu dang st dung Visual Studio .NET,
ban hiy thém mot tham chiéu dén Windows Script Host Object Model (dugc liét ké trong thé
COM cua hop thoai Add Reference). Néu khong c6 Visual Studio .NET, ban hiy sir dung cong
cu Type Library Importer (Tlbimp.exe) dé tao mot Interop Assembly cho file wshom.ocx (file
nay thudng nam trong thu muc Windows\System32). Ban c6 thé liy phién ban méi nhat cta
Windows Script Host tai [ http://msdn.microsoft.com/scripting].

JMET  COM | Projects |
Erowse. ..

x|
Component hame | T... | Fath |;|
Windows Media Plaver Core 1.0 CAYWINDOWS) System32iwrnpoore. dil
‘Windows Media Plawer Launcher 1.0 CAWINDOWSYSystem32wmpshell. dil

Windows Media Playver LI 1.0 CAYWINDOWS) Svstem32wmpui.dil
Windows Medla Strearner Plugm T.. 1.0 C LW TNDOWS) System32wmstrea
hio

Wink 1.0 Type Library 1.0 CAProgram FilesiCommon FilesiMic, ..
Wmdmbog 1.0 Type Library 1.0 CAWINDOWSYSystem3Z2wmdmlog, dil
WMI ADSI Extension Type Library 1.0 CAWINDOWS) Svstem32iwbemtwh, .,
WHICHH 1.0 Tvpe Library 1.0 COWINDOWS System3Ziwbemiwb, ..
WMIScriptUkils 1,0 Tvpe Library 1.0 Z\Program FilesyZommon FilesifMic, ..
WMPDeskBand 1.0 Twpe Library 1.0 CAPROGR A~ LWINDOW 2 wrnph. .. —
WMMPProewl ih 1.0 OV WTADOWSE Swatem 3P hrovwsew. LI

Selected Components:

Component Mame | Tvpe | Source | Remove |
windaows Script Host Object Model  COM CHWINDOWSY System32iwsha. .
[o]4 Cancel Help

Hinh 17.4 Chon Windows Script Host Object Model trong hép thoai Add Reference

Mot khi da tao va nhap Interop Assembly vao du an, ban hay thyc hién cac budc sau:

1. Tao mot dbi tuong WshShell dé truy xudt vao Windows shell.

2. St dung thudc tinh SpecialFolders ctia di tugng wshshell dé xac dinh duong din dén
thu muc s€ chura shortcut. Tén cia thu muc dong vai tro 1a index ddi véi thude tinh
SpecialFolders. Vi duy, chi dinh gia tri Desktop d€ tao shortcut trén Deskfop, va chi
dinh gia tri startMenu dé tao shortcut trong Start menu. Thudc tinh specialFolders con
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6 thé dugce sir dung dé léy duodng dan dén moi thu muc dic biét cua hé théng; cac gia
tri thuong dung khac 1a A11UsersDesktop va AllUsersStartMenu.

3. Goi phuong thitc Createshortcut ciia ddi twong wshshell, va truyén duong dan diy du
cua file shortcut cin tao (c6 phan mé rong 13 .Ink). Phuong thirc nay sé& tra vé mot thé
hién IwWshShortcut.

4. S dung cac thudc tinh cua thé hién Twshshortcut dé cAu hinh shortcut. Vi dy, ban c6
thé cu hinh file thuc thi dugc shortcut tham chiéu, biéu tugng ding cho shortcut, 15
mo t4, va phim néng.

5. Goi phuong thirc save cta thé hién Iwshshortcut dé ghi shortcut vao dia. Shortcut s&
nam trén Desktop hay trong Start menu (hay mot noi nao khac) tiy vao duong dan dugc
chi dinh khi tao thé hi¢n Iwshshortcut.

Lép ShortcutExample trong vi du dudi day tao shortcut cho Notepad.exe trén Desktop va
trong Start menu ctua ngudi dung hién hanh. shortcutExample tao hai shortcut nay bang
phuong thirc Createshortcut va chi dinh hai thu muc khac nhau cho file shortcut. Cach nay
gitp ban tao file shortcut trong bat ky thu muc diac biét nao dugc tra vé tir thudc tinh
WshShell.SpecialFolders.

using System;

using IWshRuntimeLibrary;

public class ShortcutExample {
public static void Main() {

// Tao shortcut cho Notepad trén Desktop.

CreateShortcut ("Desktop") ;

// Tao shortcut cho Notepad trong Start menu.

CreateShortcut ("StartMenu") ;

// Nhin Enter dé& két thuc.
Console.WriteLine ("Main method complete. Press Enter.");

Console.ReadLine () ;

public static void CreateShortcut (string destination) {

// Tao mdét dbi tuong WshShell d& truy xult
// céc chic ndng cua Windows shell.

WshShell wshShell = new WshShell();
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// LAy dudng din sé& chta file Notepad.lnk. Ban cé thé
// su dung phuong thtc System.Environment.GetFolderPath
// && 14y dudng din, nhung st dung WshShell.SpecialFolders
// s& truy xudt dugc nhiéu thu muc hon. Ban cdn tao mét
// d5i tuong tam tham chiéu dén chudi destination
// && thoa man yéu cdu cua phuong thic Item.
object destFolder = (object)destination;
string fileName =
(string)wshShell.SpecialFolders.Item(ref destFolder)

+ @"\Notepad.lnk";

// Tao dbi tugng shortcut. Tuy nhién, chdng cé gi duoc
// tao ra trong thu muc cho dén khi shortcut duoc luu.
IWshShortcut shortcut =

(IWshShortcut)wshShell.CreateShortcut (fileName) ;

// C&u hinh dudng dan file thuc thi.
// St dung lép Environment cho don gian.
shortcut.TargetPath =
Environment.GetFolderPath (Environment.SpecialFolder.System)

+ @"\notepad.exe";

// Thiét 1lap thu muc lam viéc 1a Personal (My Documents).
shortcut.WorkingDirectory =

Environment.GetFolderPath (Environment.SpecialFolder.Personal) ;

// Cung cédp 10i mé ta cho shortcut.

shortcut.Description = "Notepad Text Editor";

// Gé&n phim néng cho shortcut.

shortcut.Hotkey = "CTRL+ALT+N";

// C&u hinh ctta sb Notepad luén phéng to khi khoi déng.

shortcut.WindowStyle = 3;
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// CAu hinh shortcut hién thi icon ddu tién trong notepad.exe.

shortcut.Iconlocation = "notepad.exe, 0";

// Luu file shortcut.

shortcut.Save () ;
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PHU LUC A

~_ GIOITHIEU
MOT SO CONG CU .NET

han phu luc nay gidi thiéu mot sb cong cu nho (hau hét 1a mién phi) nhung rat tot cho
cac nha phat trién .NET, trong d6 c6 nhiing cong cu gitip phat trién ing dung nhanh
hon va ¢6 nhitng cong cu c6 thé lam thay d6i cach thirc viét ma Iénh cta ban.

Bién dich cac doan ma ngén voi Snippet Compiler
Xay dung biéu thire chinh quy v6i Regulator

Sinh ma v6i CodeSmith

Viét kiém thir don vi v6i NUnit

Kiém soat ma lénh v&i FxCop

Khao sat assembly voi .NET Reflector

Lép tai liéu ma 1&énh v6i NDoc

Tao dung giai phap véi NAnt

Cac cong cu chuyén ddi: ASP.NET Version Switcher, Visual Studio .NET Project
Converter, VB.NET to C# Converter, va Convert C#to VB.NET

Xay dung website quan tri co s& dit li¢u v6i ASP.NET Maker 1.1

A.1 Bién dich cac doan ma ngan vdi Snippet Compiler

Snippet Compiler 13 mot Gtmg dung nho dung dé viét, bién dich, va chay ma 1énh. Céng cu nay
hiru ich khi ban c6 nhitng doan ma ngén va ban khong mudn phai tao toan bd du an Visual
Studio .NET (cung vdi cac file di kém) cho ching.

LAy vi dy, gia sir ban mudn chay mét tmg dung nao d6 tir Microsoft .NET Framework. Trong
Snippet Compiler, ban hily tao mot img dung Console méi. Phan ma Iénh c6 thé duoc tao bén
trong phuong thirc Main cta tng dung ndy. Poan ma dudi day trinh by cach tao mot thé hién
cua Notepad tou0 .NET Framework:

using System;

using System.Collections;
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public class MyClass

{

public static void Main ()

{

System.Diagnostics.Process proc = new System.Diagnostics.Process();
proc.StartInfo.FileName= "notepad.exe";
proc.Start();

proc.WaitForExit () ;

~olx|

Edit Yiew Buld Debug Tools  Help

| H
0- G- W@ 2ave 23 » o @
B :

—20&53

Defaulk.cs * |
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using System;
using Systew.Collections;

[

public class MyClass

public static void Main{)
{
Syztem.Diagnostics.Process proc = new System.Diagnostics.Processi():
proc.3tartInfo.FileNawe= "notepad.exe™;
proc.3tart();
proc.WaitForExic () :

Errors IOutput |

Descripkion Line | olumn | Snippet

Build succeeded Ln 11 Col 25 v

Hinh A-1 Snippet Compiler

Hinh A-1 cho thiy doan ma nay trong Snippet Compiler. Dé thir nghiém doan ma nay, ban chi
viéc nhin nut Play (hinh tam giac xanh), va n6 s€ chay o ché do g0 rbi. Poan ma nay s€ sinh
ra mot cira s6 pop-up (ing dung Console), va Notepad s& xuét hién. Khi ban déng Notepad,
ung dung Console cling s€ dong.
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o Snippet Compiler dugc viét boi Jeff Key va c6 thé duoc download tai
[ http://www. sliver.com/dotnet/SnippetCompiler].

A.2 Xay dung biéu thiic chinh quy véi Regulator

Regulator 1a méot céng cu v6i ddy du tinh nang diung dé xay dung va kiém tra cac biéu thirc
chinh quy. Biéu thurc chinh quy duoc sir dung dé dinh nghia cac mau trong nhitng chudi dwa
trén ky tu, tn sd xuat hién, va tht ty ky tu. Chung thudong duoc sir dung nhiéu nhat dé 1am
phuong tién xac nhén tinh tinh hop 1& ctua dau vao do ngudi dung cung cap hodc tim mot
chudi ky tur bén trong mot chudi 16n hon—chéng han, khi tim kiém mét dia chi URL hay e-
mail trén mot trang web.

Regulator cho phép ban nhap mét biéu thic chinh quy va mot diu vao nao dé (ban s& chay
biéu thirc chinh quy dua trén dau vao nay). Bang cach nay, ban c6 thé thiy cach thic 1am viée
ctia biéu thirc chinh quy va két qua tra vé trudc khi hién thyc no trong ing dung ctia minh.
Hinh A-2 cho thiy Regulator véi mét biéu thirc chinh quy don gian.

-loix]

File  Wiew Document  Tools  ‘Window  Help

D &l 3| /2 Metoh j* Replace 3 spit |[a|= | [Z] 8w £
Regex Anal.. L X [} “New Document |

Regex = :
Analyzer

i
« I _>I_I

| Matches (6, 0.000013 sec) | Replace output |y | » I Input | Replace with |
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Hinh A-2 Regulator v&i mét biéu thirc chinh quy don gian

Phan document chtra biéu thire chinh quy, trong vi du nay 13 [0-9] *, biéu thirc nay tring khép
véi bat ky day chit s6 nao. Hop ¢ phia dudi phai chira dau vao cho biéu thtrc chinh quy, va
hop & phia dudi trai hién thi nhimng tring khép ma biéu thirc chinh quy tim thay bén trong cac
dau vao. Viét va kiém tra cac biéu thirc chinh quy trong mét img dung doc 1ap nhu thé nay thi
dé hon nhiéu so véi thao tac chung trong ing dung ctia ban.

Mot trong nhitng tinh ning hay nhit ctia Regulator 1a kha niang tim kiém thu vién biéu thirc
chinh quy truc tuyén tai [http.//regexlib.com]. Vi du, néu nhép chudi "phone" vao hop tim
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kiém, ban s& tim thay hon 20 biéu thtrc chinh quy khac nhau tring khdp véi cac sé dién thoai,
bao gdm cac biéu thirc cho Anh, Uc, va nhiéu s6 dién thoai khac.

o Regulator dugc viét boi Roy Osherove va c6 thé duoc download tai
[http://regex.osherove.com].

A.3 Sinh ma vdi CodeSmith

CodeSmith 1a mot cong cu sinh ma dya-trén-template (khuén mau), st dung mot ct phap
tuong tu nhu ASP.NET dé két sinh bat ky kiéu ma hay text nao. Khic véi nhiéu coéng cu sinh
mi khac, CodeSmith khong yéu cau ban mé ta mot ban thiét ké hay kién truc Gmg dung cu thé.
Khi str dung CodeSmith, ban c6 thé két sinh moi thu, tr mot tap hop don gian, dugc-dinh-
kiéu-manh dén toan bo mot ung dung.

Khi xay dung mét ing dung, ban thuong phai ldp di 1dp lai nhitng tac vu nao do, ch.'?mg han
viét ma truy xuét dit liéu hay xay dung céac tap hop tiy bién. CodeSmith dic biét hitu ich trong
nhitng tinh huéng nhu vy, vi ban c¢6 thé viét cac template dé tu dong hoa cac tac vu nay, diéu
nay khong chi cai thi€n hi¢u nang ma con gitip ban bt nham chan.
CodeSmith ¢ sin mot sb template, bao gdm nhing template cho tat ca cac kiéu tdp hop .NET
cling nhu nhirng template d€ sinh thu tuc ton trit, nhung sttc manh thyc sy ciia cong cy nay
chinh 14 kha ning tao cac template tiy bién.
Template ctia CodeSmith chi 1a file vin ban don thuin (c6 thé duoc tao bing coéng cu soan
thao van ban bat ky), véi phan mé rong 1a .cst.
Template dugc giGi thiéu dudi day s& nhan mot chudi va roi xay dung mot 16p dua vao chudi
do6. Buodc dau tién 1a viét phan header, phan nay khai bao ngdn ngir cia template, ngébn ngir
dich, va mé ta vin tit vé template:
<%@ CodeTemplate Language="C#"

TargetLanguage="C#"

Description="Car Template" %>
Phan ké tiép cuia template 14 cac khai bao thudc tinh, cac thudc tinh nay s& duoc chi dinh mdi
khi template chay. Vi du dudi day khai bdo mot thudc tinh chudi:
<%@ Property Name="ClassName" Type="String" Category="Context"

Description="Class Name" %>
Khai bao nay s€ lam cho thudc tinh ClassName xuét hién trong ctra sd thudc tinh cua
CodeSmith dé no co thé dugc chi dinh khi template chay.
Budc tiép theo 1a xay dung phan than cta template (voi ma 1énh tuong tu nhu ASP.NET). Nhu
ban c6 thé thay, template nay nhan chudi nhap va sinh ra mot 16p véi tén d6. Trong phan than
cua template, cac thé dong va mé dugc sur dung nhu trong ASP.NET. Trong template nay, ta
chi chén gié tri thudc tinh, nhung ciing c6 thé sir dung bat ky kiéu ma .NET nao bén trong cac
thé nay.
public sealed class <%= ClassName %>
{

private static volatile <%= ClassName %> instance;

private <%= ClassName %>() {}
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private static readonly object syncRoot = new object();

public static <%= ClassName %> Value
{
get
{
if (_instance == null)
{
lock(_syncRoot)
{
if (_instance == null)

{

_instance = new <%= ClassName %>();

}

return instance;

}

Mot khi template dd hoan tit, ban hdy nap n6é vao CodeSmith (xem hinh A-3). Ban c6 thé
nhan thay thudc tinh phia bén trai la thudc tinh ma chung ta da khai bao trong template.
Néu ban nhap “SingletonClass” 1am tén 16p va nhip nut Generate, CodeSmith s& sinh ra 16p
dudi day:
public sealed class SingletonClass
{

private static volatile SingletonClass _instance;

private SingletonClass() {}

private static readonly object syncRoot = new object();

public static SingletonClass Value
{
get
{
if (_instance == null)

{
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lock(_syncRoot)

{
if (_instance == null)
{

_instance = new SingletonClass();

}

return instance;

}

RI=
= =A== ==
El Context IEompiIerDutput | Template Output |

ClazzMame ;I

Build complete —--— 0 errors, 0 warnings

Build succeeded

ClassMame
Clazz Mame

<<| Generate I Cancel | ﬂ Ll—l

Hinh A-3 Nap template vao CodeSmith

CodeSmith tuong dbi d& sir dung va cé thé sinh ra nhitng két qua tuyét voi néu duoc ap dung
mot cach dung dén. Mot trong nhitng phan phd bién nhit can duoc sinh ma 1a tang truy xuét
dir liéu. CodeSmith c6 mdt assembly dac biét voi tén 1a SchemaExplorer, assembly nay co thé
duoc sir dung dé sinh ra cac template tir bang, thu tuc ton trir, hay hdu nhu bat ky dbi tuong
SQOL Server nao khac.

(3 CodeSmith dugc viét bai Eric J. Smith va c6 thé dugc download (ban dung thir) tai
[http://www.ericismith.net/codesmith/download.aspx].
A.4 Viét kiém thir don vi véi NUnit

NUnit 1a b khung kiém thir don vi dugc xay dung cho .NET Framework, cho phép ban viét
cac phuong thirc kiém thir theo ngdn ngit do ban chon dé kiém tra mot ham cu thé cua chuong




682
Phu luc A: Gi&i thiéu mét s6 cong cu .NET

trinh. Ung dung NUnit cung cip mot bo khung dé viét cac kiém thir don vi, cling nhur mot
giao dién d0 hoa dé chay cac kiém thir don vi va xem keét qua.

Vi dy, chiing ta can kiém tra chirc ning cta 1p Hashtable trong .NET Framework dé xac dinh
hai déi twong c6 thé dugce thém vao va lay ra hay khong. Budc dau tién 1a tham chiéu dén
assembly NUnit.Framework d€ co6 thé truy xuat cac thudc tinh va phuong thirc cua bo khung
NUnit. Buédce ké tiép 1a tao mot 16p va danh dau no6 vai déc tinh [TestFixture] d€ NUnit biét
16p nay c6 chira phuong thirc kiém thir.

using System;

using System.Collections;

using NUnit.Framework;

namespace NUnitExample
{
[TestFixture]
public class HashtableTest {

public HashtableTest () {

}
Ké tiép, chiing ta tao mot phuong thirc va danh dau no6 véi dic tinh [Test] dé NUnit biét day
12 phuong thire kiém thir. Trong phuong thirc nay, chiing ta sé thiét 1ap mot Hashtable va dua
vao d6 hai gia tri, sau d6 str dung phuong thirc Assert.AreEqual dé xem chiing ta c6 thé thu
lay dung cac gia tri ma chiing ta dd dwa vao Hashtable hay khong:
[Test]
public void HashtableAddTest ()
{

Hashtable ht = new Hashtable();

ht.Add ("Keyl", "Valuel");

ht.Add ("Key2", "Value2");

Assert.AreEqual ("Valuel"”, ht["Keyl"], "Wrong object returned!");
Assert.AreEqual ("Value2", ht["Key2"], "Wrong object returned!");
}

bé chay phuong thirc kiém thir nay, ban cén tao mot du an NUnit, m& assembly da dugc sinh
ra bén trén va nhip nat Run. Hinh A-4 cho thay két qua.
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Trén day chi 1a mot kiém thir don gian, nhung cho thiy kha ning caa NUnit. C6 rat nhiéu kiéu
kiém thir, ciing nhu nhiéu phuong thirc assert, c6 thé duge sir dung dé kiém thir moi phan
trong ma 1&énh cua ban.

Mot kiém thir don vi c6 thé Iuu va chay lai mdi khi ban sira d6i ma 1énh, diéu nay giup ban
phat hién 16i d& dang hon va dam bao phat trién tmg dung t6t hon.

o NUnit 1a mét dy an ma nguén mé va c6 thé duoc download tai [Attp://www.nunit.org.
-Ioix

File Wiew Project Tools Help

Tests IEategoriesI
=-@ CiDocuments and Settingsinnbph Bun Stop | HUnitE xample. dil
El. MURItExarnple
=@ HashtableTest INRERNRERRRREREREREEN
Lo HaszhtableAddTest -
Errars and Failures I Tests Mot Hunl Console.EnDrl Eonsole.Dutl
=
JEN IR _’I_I
=
w
KN — JoI| Y _’I_I
Completed Test Cases ;1 Tests Run: 1 Failures : 0 Time ; 0.2403456 Y

Hinh A-4 NUnit

Ciing ¢6 mot ban add-in ciia NUnit cho Visual Studio .NET, add-in nay cho phép ban truc tiép
chay cac phuong thuc kiém thir don vi tir Visual Studio NET (c6 thé duoc download tai
[http://sourceforge.net/projects/nunitaddin]).

Dé c6 thém thong tin vé NUnit va vi tri clia n6 trong viéc phat trién test-driven (van hanh theo
kiém thir), ban hiy xem bai viét “Test-Driven C#: Improve the Design and Flexibility of Your
Project with Extreme Programming Techniques” trong dia CD dinh kém.

A.5 Kiém soat ma lénh vai FxCop

NET Framework rat manh, c6 nghia kha ning tao ra nhiing tmg dung tuyét voi la rat cao,
nhung kha ning tao ra nhitng chuong trinh t6i ciing 1a rat cao. FxCop 1a mot trong nhiing
cong cu co thé duoc sir dung dé tro gitp tao ra nhitng tng dung tdt hon bang viéc cho phép
ban khao sat mot assembly va kiém tra tinh tuong thich cia né véi mét s6 quy luat. FxCop
chtra tép cac quy luat do Microsoft tao ra, nhung ban ciing c6 thé tao ra nhitng quy luat cho
minh. Ch.’fmg han, néu mudn tit ca cac 16p déu co mot phuong thuc khéi dung mac dinh
khong ddi s, ban c6 thé viét mot quy luat kiém tra phuong thirc khoi dung trén mdi 16p cua
assembly. D& c6 thém théng tin vé viéc tao nhiing quy luat tuy bién, ban hiy vao
[http://msdn.microsoft.com/msdnmag/issues/04/06/bugslayer].

Vi du, ching ta hdy xem FxCop phat hién ra 156i gi trong assembly NUnitExample (43 dugc
trinh bay muc A.4). Trudc tién, ban can tao mot du an FxCop va dua assembly nay vao. Sau
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d6, ban hiy nhin Analyze, FxCop s& khao sat assembly nay va dua ra cac thong bao 16i (xem
hinh A-5).

FxCop nhan thiy mét s6 vin dé véi assembly nay. Ban c6 thé nhip dap 1én mot 15i dé xem
chi tiét, bao gdm 1di mé ta quy luat va noi ma ban c6 thé tim thay nhiéu thong tin hon.

FxCop c6 thé gitip ban tao ma l1énh tot hon, nhit quan hon, nhung n6 khong thé stra chira viéc
thiét ké toi hay lap trinh kém. FxCop ciing khong phai 1a mot sy thay thé cho viéc kiém tra ma
1énh (code review), nhung vi né co6 thé bat nhiéu 13i trudc khi kiém tra ma Iénh nén ban c6 thé
danh nhiéu thoi gian cho cac van dé hé trong hon 1 phai lo ling vé cac quy udc dat tén.

-~ Microsoft FAiCop - My FxCop Project™® - |EI|1|
File Edit Project Tools ‘Windows Help
D@ S| R » sk |2
Targets IHu|e$ | IActive | Excluded |n Project | Absent |
= MEY My F:‘EUP Praject Level | Fis Category | Certai. | Rule |
Ii;] NUritE xample. di Q Mon Breaking 95% Mark azzemblies with CLSCompliant
Mon Breaking Aszzemblies should have valid strong names
i@ Breaking 95% Aszzemblies should declare minimum security
i@ Mon Breaking 95% Mark azzemblies with ComVizible
& Breaking 50% Avoid namespaces with few types
8 Mon Breaking 95% Do not pass literals as localized parameters
& Breaking 95% Mark methods as static
1| | i
1 mezsage(s) selected
CriticalError, Certainty 95, for AssembliesShouldHaveValidStrongHames =
i
Target : nunitexample.dll | IntrospectionTargetModule)
Resolution : "Eign 'HUnitExample' with a strong name key.' =
Help : http://www.gotdotnet. comd team’ £xocop/docs/rules. aspx?version=1. 3:
Category 1 Microsoft.Design (Scring)
CheckId P CAZZ210 [Btring)
RuleFile : Desigh Rules [String)
Info : "Either the assewbly has no strong hawe, ah invalid -
" i S _>l_|
Qutput  Properties I

Hinh A-5 FxCop dwa ra cac thong bao khi khdo sat NUnitExample

o FxCop dugc phat trién boi Microsoft va c6 thé dugc download tai
[ http://www.gotdotnet.com/team/fxcop).

A.6 Khao sat assembly vai .NET Reflector

.NET Reflector 1a mot trinh duyét 16p (class browser) va trinh dich ngugc (decompiler), n6 co
thé khao sat mot assembly va cho ban thiy tat ca cac “bi mat” trong d6. .NET Framework da
dua ra co ché phan chiéu (reflection) dé khao sat bat ky ma 1énh nao dua-trén-.NET, cho di n6
12 mot 16p don hay toan bé mét assembly. Co ché phan chiéu ciing c6 thé duoc st dung dé thu
lay thong tin vé cac 16p, phuong thirc, va thudc tinh khac nhau trong mot assembly nao d6. Sur
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dung .NET Reflector, ban c6 thé duyét cac 16p va cac phuong thirc ciia mot assembly, ban co
thé khao sat ngdn ngit trung gian (Microsoft Intermediate Languagell MSIL) do cac 16p va
phuong thirc nay sinh ra, va ban c6 thé dich nguoc cac 16p va phuong thirc sang C# hay
Visual Basic .NET.

Vi dy, chiing ta s& stt dung .NET Reflector dé khao sat assembly NUnitExample (da dugc trinh
bay & muc A.4). Hinh A-6 thé hién assembly nay khi duoc nap vao .NET Reflector. Bén trong
.NET Reflector cdn c6 nhitng cong cu ma ban c6 thé sir dung dé khao sat thém assembly nay.
Pé xem MSIL cia modt phuong thic, ban hiy nhip vao phuong thic nay va chon
Disassembler.

Ngoai viéc xem MSIL, ban ciing c6 thé xem phuong thirc & dang C# bang cach chon
Decompiler tir trinh don Tools. Ban ciing c6 thé xem phuong thitc nay dugc dich nguoc sang
Visual Basic .NET hay Delphi bang cach thay d6i tuy chon trong trinh don Languages. Dudi
day 1a doan ma do .NET Reflector sinh ra:

public void HashtableAddTest ()

{
Hashtable hashtablel = new Hashtable();
hashtablel.Add ("Keyl", "Valuel");
hashtablel.Add ("Key2", "Value2");
Assert.AreEqual ("Valuel", hashtablel["Keyl"],

"Wrong object returned!");

Assert.AreEqual ("Value2", hashtablel["Key2"],

"Wrong object returned!");

#° Lutz Roeder's .NET Reflector (=]
J File Wew Tools Help
10O [2E (N L Al [ >
-3 mscorlib
< System

<3 System.Daka
<3 Systern,Drawing
- System.Web
- System.Windows. Farms
-0 Syskem, ¥ml
< NURitExample
= Wl MUnitEsample.dll
-] References
= {} -
= {} NURitExample
[=IFd HashtsbleTest
¥} Base Types
™ Derived Types
i .ctor)
W HashtableaddTest() : void

OEEEHRBEEER

public class HashtableTest

Name: MURItExample. HashtableTest
Assembly: MNURitExample, Yersion=1.0,2285,39922
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Hinh A-6 Khao sat NUnitExample v&i .NET Reflector
Poan ma trén rat gidng v6i doan ma ma chung ta da viét:
public void HashtableAddTest ()

{
Hashtable ht = new Hashtable();

ht.Add ("Keyl", "Valuel");

ht.Add ("Key2", "Value2");

Assert.AreEqual ("Valuel"”, ht["Keyl"],"Wrong object returned!");

Assert.AreEqual ("Value2", ht["Key2"],"Wrong object returned!");
}
Mic dii c6 mot vai khac biét nho vé ma 1énh nhung ching giéng hét nhau vé chirc ning.
Cong dung hay nhét cia .NET Reflector 1a khao sat cac assembly va phwong thirc ciia .NET
Framework. .NET Framework cung cap nhi€u cach khac nhau dé thuc hién cac thao tac twong
tu nhau. Vi dy, néu ban can doc moét tap dir li€u tor XML, c¢6 nhiéu cach khac nhau dé thuc
hién di€u nay: st dung XmlDocument, XPathNavigator, hay XmlReader. Bang cach st dung
.NET Reflector, ban c6 th¢ xem Microsoft da su dung gi khi viét phuong thirc Readxml cua
DataSet, hodac ho da lam gi khi doc dir liéu tur file cau hinh. .NET Reflector ciing rat ¢6 ich khi
tim hiéu cach tao cac doi tugng nhu HttpHandlers; va qua do, ban biét dugc cach thirc ma
nhom phat trién ctia Microsoft da xay dung cac d6i tuong d6 trong Framework.

(§) NET Reflector dugc viét boi Lutz Roeder va ¢ thé duoc download tai
[ http.//www.aisto.com/roeder/dotnet].

A.7 Lap tai liéu ma lénh vdi NDoc

Viéc 1ap tai liéu ma 1énh gin nhu 1a mot cong viéc khong may hung thu. O day khong noi vé
tai liu thiét ké ma 1a tai liéu cho tirng phuong thure va thude tinh cua 16p. Cong cu NDoc s€ s€
tu dong sinh tai li€u cho ma 1énh cua ban béng cach st dung co ché phan chiéu dé khao sat
assembly va str dung file XML dugc sinh tir cac cha thich XML C# (cac cha thich XML chi co
hi¢u lyc cho C#, nhung c6 moét Visual Studio .NET Power Toy véi tén 1a VBCommenter cling
s& thuc hién giéng nhu vay ddi véi Visual Basic .NET).

Vi NDoc, ban van cir 1ap tai liéu cho ma 1énh, nhung lap khi viét ma (trong cac chu thich
XML). Budc dau tién khi sit dung NDoc 1a mé chie ning sinh chu thich XML dbi véi
assembly cta ban. Nhip phai vao du 4n va chon Properties | Configuration Properties | Build,
r6i nhap mot dudng din dé luu file XML trong tiy chon XML Documentation File (xem hinh
A-7). Khi dy an duoc tao dung, mot file XML s€ duoc sinh ra véi tAt ca cac cha thich XML di
kém.
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MNUnitExample Property Pages

Configuration Manager. .. |

(23 Common Properties
=3 Configuration Properties
5 Build
Debugging
Advanced

Bl Code Generation
Conditional Compilation Constant DEBUG; TRACE

Optimize Code False
Check For Arithmetic OverflowUr False
Allow Unsafe Code Blocks False
B Errors and Warnings
Warning Level Warning level 4
Treat Warnings As Errors False
Suppress Specific Warnings
E outputs
CQutput Path binDebug),
¥ML Docurnentation File bim\Debugidoc, XML
Generate Debugging Information True
Register for COM Interop False

XML Documentation File

Specifies the name of a file into which documentation comments will be
processed, Path must be relative to the project directory {fdoc),

|

QK I Cancel Apply

Help

Hinh A-7 Chon dwé&ng dan dé lwu tai liéu XML

Duéi day 1a phuong thirc & muc A.4:

/// <summary>

/// This test adds a number of values to the Hashtable collection

/// and then retrieves those values and checks if they match.

/// </summary>

[Test]

public void HashtableAddTest ()

{

// Phan than phuong thic & day.

}

Phén cha thich XML cho phuong thirc nay s& dugc trich xuat va luu thanh file XML nhu sau:

<?xml version="1.0" ?>
<doc>

<assembly>

<name>NUnitExample</name>

</assembly>

<members>

<member name="M:NUnitExample.HashtableTest.HashtableAddTest">

<summary>This test adds a number of values to the Hashtable

collection and then retrieves those values and checks if

they match.
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</summary>
</member>
</members>
</doc>

Budc ké tiép 1a nap assembly va file XML vao NDoc. Sau d6, nhip nit Build Documentation
dé chay qua trinh sinh tai li¢u (xem hinh A-8). Hinh A-9 1a tai liéu CHM do NDoc sinh ra.

-laix

Project Documentation  Yiew Help

bl Y=

Select dzzemblies to Document

MURitE xample.dil Add |
E dit |
Remove |
Mamezpace
Surnmaries |

Select and Configure Documenter

Documentation Type: IMSDN j
82 8]
Cleanlntermediates Falze -
CopyrightHref
Copyright T ext J
FeedbackEmailsddress
HtmlH elph ame NUnitE xample_Documentation
OutputDirectany Adoch
OutputT arget HTML Help and Weh
Prelirinarny Falze
SdkDoclanguage Englizh -
HimlHelpH ame

The name of the HTML Help project and the Compiled HTML Help file.

Created c:3Program Files\HDoc 1. 3Fibintnetil.lhdoci\ndoc_msdn tenp’NUr &
Compression decreased file by 13,221 bytes.

Html Help compile complete

Hinh A-8 NDoc
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JR=TEY

Hide Locate  Back  Fomward  Stop Refresh Home Frint  Optiong

Contents | Indes I Searchl An Mfoc Documented Class Library ;I
_ _ HashtableTest.HashtableAddTest Method
= m MU ritE xample
= m HashtableTest Class This test adds a number of values to the
@ HashitablaT est Meribers Hashtable collection and then retrieves those
@ HashtableT ast Constructar values and checks if they match.
B ([ Methods

public wvoid HashtablehddTest () ;

See Also

HashtableTest Class | NUnitExample Namespace

Hinh A-9 Tai liéu CHM do NDoc sinh ra

o NDoc 1a méot du 4n ma ngudn mé va ¢ thé duoc download tai
[ http://ndoc.sourceforge.net].

A.8 Tao dung giai phap vdi NAnt

NAnt 1a mét cong cu tao dung duva-trén-.NET, gitip ban viét mot quy trinh tao dung du 4n cho
minh. Khi ¢6 nhiéu nha phat trién cing lam viéc trén mot du an, ban khong thé pho thac viéc
tao dung cho tirng ngudi. Ban ciing khong mudn phai thudng xuyén tao dung du 4n mot cach
thu cong. Thay vao d6, ban viét mot quy trinh tao dung ty dong chay mdi dém. NAnt cho phép
ban tao dung giai phap, chép file, chay cac kiém tra NUnit, giri e-mail, va nhiéu nita. Pang
tiéc, NAnt thiéu giao dién d6 hoa, nhung n6é c6 mot ing dung Console va cac file XML chi
dinh céc tic vu nao s& dugc hoan thanh trong qua trinh tao dung. Luu ¥ rang MSBuild, mot
nén tao dung moi trong trong phién ban Visual Studio 2005, ciing ¢6 tinh nang twong ty nhu
NAnt.

Vi duy, ching ta can viét file tao dung NAnt cho dy an NUnitExample & muc A.4. Trudc tién,
ban hay tao moét file XML véi phﬁn mé rong 1a .build, va dat nd trong thu muc géc cua du an:

<?xml version="1.0"7?>
<project name="NUnit Example" default="build" basedir=".">
<description>The NUnit Example Project</description>
<property name="debug" value="true"/>
<target name="build" description="compiles the source code">
<csc target="library" output=".\bin\debug\NUnitExample.dll"
debug="${debug}">
<references>
<includes name="C:\Program Files\NUnit 2.2\bin
\NUnit.Framework.dll" />
</references>
<sources>

<includes name="NUnitExample.cs"/>
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</sources>

</csc>

</target>

</project>

Thé project dugce sir dung dé dat tén cho du an, target mac dinh, va thu muc co s¢. Thé nay
can c6 nhiing thé con sau:

Thé description dugc sir dung dé dat mot mo ta ngan gon vé dy an.

Thé property dugc str dung dé luu trir mot thiét lap sao cho no co thé duoc truy XUt tir
bat ctir dau trong file tao dung. Vi du nay tao mot thudc tinh véi tén 1a debug, va thiét
1ap no 1a true hay false tily vao ban cé mudn du 4n duoc bién dich & cAu hinh 20 roi
hay khéng (thudc tinh nay khong anh huéng gi dén cach thire tao dung du an; no chi 1a
mot bién s6 ma ban co thé thiét 1ap va s& dugce thu vé khi ban that sy xac dinh céch thirc
tao dung dy an).

Ké tiép 1a thé target. Mot dy 4n c6 thé c6 nhiéu target (c6 thé dugc chi dinh khi NAnt
chay). Néu khong c6 target nao dugc chi dinh, target méc dinh s€ dugc sir dung (ta da
thiét 1ap né trong thé project). Trong vi du nay, target mic dinh 13 build. Bén trong thé
target, ban can thiét 1ap tén cua target va mo ta nhitng gi ma target nay s& thuc hién.
Thé csc duoc st dung dé chi dinh nhitng gi s& duoc truyén cho trinh bién dich C#.
Trudc tién, ban phai thiét 1ap target cho thé csc. Do can tao file .d// nén vi du nay thiét
lap target 12 1ibrary. K& tiép, ban phai thiét 1ap output cho thé csc, ddy 1 noi ma file
dll s& dugc tao. Cudi cung, ban can thiét l1ap thudc tinh debug, cho biét du an c6 duge
bién dich & ché do g& rdi hay khong. Vi da tao mot thudc tinh trude d6 dé luu trir gia tri
ndy, ta c6 thé sir dung chudi $ {debug} dé truy xuét gia tri ctia thude tinh.

Thé csc ciing can c6 cac thé con: thé references cho biét nhitng assembly nao can
duoc tham chiéu; va thé sources cho biét nhiing file nao di kém. Vi dy nay tham chiéu
dén assembly NUnit. Framework.dll va chira file NUnitExample.cs.

bé tao dung, ban can dén thu muc géc cua du an va thuc thi NAnt.exe & d6 (xem hinh A-10).
Néu tao dung thanh cong, ban c6 thé tim thay file cac .dll va pdb trong thu muc bin cua du

an.
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WINDDWS' System32' cmd.exe ;IEIEI

C:NUnitExample >NAnt .exe

NAnt B.85 (Build A.85.1932.8; rc3; 4-/16-2885>
Copyright <(C> 2801-2885 Gerry Shaw
http:/snant .sourceforge .net

Buildfile: file:rr -C:/NUnitExamplesNUnitExample.build
Target framework: Microsoft _MEI Framework 1.1
Target{s> specified: build

build:
C:\NUnitExample\NUnitExample build<?.14>: Element <includes... > for <assemblyf
ileset... > is deprecated. Use <{include’> element instead.
C: \NUn1tExample\NUn1tExample build<i@,14>: Element <includes... /> for <{fileset.
. iz deprecated. Use <include> element instead.

[csc] Compiling 1 files to *C:sNUnitExamplesbinsdebugsNUnitExample.d11’."
BUILD SUCCEEDED — B non—fatal erroris?. 2 warning{s)

Total time: 2.1 seconds.

C:sHUnitExample >

Hinh A-10 Thuwc thi Nant.exe tai thw muc géc clha dw an

Tuy khong dé dang nhu viéc nhip Build trong Visual Studio, nhung NAnt 1a mot cong cu rat
manh khi xdy dung quy trinh tao dung chay tu dong theo lich biéu. NAnt ciing ¢ céac tinh
nang hiru ich nhu chay céc kiém thir don vi hay chép céc file di kém (céc tinh ning nay khong
duoc quy trinh tao dung cua Visual Studio 2003 hd trg).

(V) NAnt 13 mot du 4n ma ngudn mé va cé thé duge download tai
[ http.//sourceforge.net/projects/nant].

A.9 Chuyén dbi phién ban ASP.NET véi ASP.NET Version Switcher

Khi thu Iy mét yéu cau, /IS xem phan mé rong cua file dugc yéu cu; va rdi dwa vao cac anh
xa phin m& rong (extension mapping) cho thu muc ao hay website, no iy nhiém yéu cau cho
mot phén mo rong ISAPI hoac tu thu Iy n6. Pay la cach ASP.NET lam viéc; cac anh xa phén
mé rong duoc ding ky cho tit ca cac phin md rong ASP.NET va huéng ching dén
aspnet _isapi.dll.

Khi ban cai dat ASP.NET 1.1, anh xa phan mo rong dugc nang cap sang phién ban méi cua
aspnet_isapi.dil. Diéu nay gay ra 18i khi mot ung dung da dugc tao dung trén ASP.NET 1.0 lai
chay trén phlen ban 7.1. Dé giai quyét van dé nay, ban c6 thé chuyén tit ca cac anh xa phan
mo rong tro vé& phién ban 1.0 cua aspnet_isapi.dll, nhung véi 18 anh xa phan mo rong thi qua
12 vat va néu lam tha cong. Pay chinh 1a noi ASP.NET Version Switcher tré nén hiru dung.
Tién ich nhé nay c6 thé duoc sir dung dé chuyén phién ban .NET Framework cua bit ky tng
dung ASP.NET nao.

Str dung cong cu nay rat don gian: ban hiy chon mét tmg dung va rdi chon phién ban .NET
Framework ma ban mudn tmg dung nay st dung (xem hinh A-11). Sau d6, céng cu niy s& sir
dung tién ich dong 1énh aspnet_regiis.exe dé chuyén img dung vé phién ban .NET Framework
da duogc chon. Cong cu nay cang hitu ich khi c6 thém cac phién ban ASP.NET va .NET
Framework moi trong tuong lai.
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EE Denis Bauer's ASP.NET ¥ersion Swit =]
J File  Help

| &= A

Microsoft, MET Wersion v1.0,3705
Microsoft, MET Wersion v1.1,4322

E Switch \MET Framework version

Hinh A-11 ASP.NET Version Switcher

(V) ASP.NET Version Switcher dugc viét bdi Denis Bauer va co6 thé duge download tai
[ http://www.denisbauer.com/NETTools/ASPNETVersionSwitcher.aspx].

A.10 Chuyén déi phién ban du an vai Visual Studio .NET Project Converter

Visual Studio .NET Project Converter (xem hinh A-12) duogc st dung dé chuyén ddi phién
ban ctia mét file du an Visual Studio. Miac du chi c6 moét it khéc biét gitra phién ban 7.0 va 1.1
cua .NET Framework, nhung mot khi file du an da dugc chuyén tr Visual Studio .NET 2002
sang Visual Studio .NET 2003 thi khong thé chuyén nguoc lai. Péi khi viéc chuyén nguoc lai
can thiét. Cong cu nay c6 thé chuyén bat ky file giai phap hay du an nao tir Visual Studio 7.1
(Visual Studio .NET 2003) vé& Visual Studio 7.0 (Visual Studio .NET 2002), va nguoc lai.

[ visual studio Converter20 =T
& AddFiles.. | (¥ OpenFileList.. ) SaveFilelist | TaV¥S70 € To¥s71 |
< Clear List

Files to be converted:

File Path |
. o 5 sy Doc oj

Copyright © 2004 Dacriz Software. wanw dacriz. com v

Hinh A-12 Visual Studio .NET Project Converter
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o Visual Studio .NET Project Converter dugc viét boi Dacris Software va c6 thé duoc
download tai [http.//www.codeproject.com/macro/vsconvert.asp].

A.11 Chuyén ma ngudn VB.NET sang C# vdi VB.NET to C# Converter

VB.NET to C# Converter dugc st dung dé chuyén toan by mot du an VB.NET sang du an C#.
Chuong trinh nay c6 thé chuyén dugc mot sé diém ma cac chwong trinh khac khong thuc hién
duoc; chéng han nhu céc 1énh ReDim, cac bién dung chung cuc b, co ché thu 1y su kién, cac
1énh case phirc tap, cac 101 goi API...

/ ¥B.Net ko onverter - Yersion 1.1. T e =
¥B.Net to C# O ks ¥ 1.1.1006 - *** TRIAL YERSION **% m] S
& Corvert Project |

5 Convert a¥isual B asic.Net Project

SN Openwizard

SO Open'VB MNet Cade WE Praject File: | C:AO1-01401-01.vbpraj &1 Browse...
Checker
p Convert Project p Check Project €71 Open CH Project 4 O
C@ Help Action [ File Name [ Lines
p[ﬁonvert Modulel.vb 15
; Frequently &sked
@ GQuestions [FAQ) p[ﬁonvert Azzemblylnfo.vb 32
c@ Top 10 Aeasons to
Corvert to T
%E Conversion Tips
{@} Registration
@ Buy Program and Get
Fiegistration Cods
B Enter Registration
Code
Total 47
ﬁ Convert I‘E LUQI
Eﬁonversion Done. 100% Done @ Elapsed: 00:00:08 &

Hinh A-13 VB.NET to C# Converter

VB.NET to C# Converter 14 trinh chuyén d6i ma ngudn sang mé ngudn. Sau khi chuyén doi,

ma 1énh ctia ban van giit lai tinh dé doc vén ¢o (bao gém céc tén bién va cac cha thich). Tinh

tin cdy ctia chuong trinh ciing rit cao, chinh xéc trén 99% trong hau hét cac lan thir nghiém.

(§) VB.NET to C# Converter dugc phat trién boi VBConversions va c6 thé duge
download (ban dung thtr) tai [http.//www.vbconversions.com].

A.12 Chuyén ma ngudn C# sang VB.NET véi Convert C# to VB.NET

Nguoc voi VB.NET to C# Converter, Convert C# to VB.NET dugc sit dung dé chuyén ma
ngudn C# sang VB.NET.
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Rl=IE

Generated VB NET Code |

uUsing System; -
using System.Collections;

public class wariableExample {
public static woid Main () {

console.writeline("Path = " +
Enwironment,GetEnvironmentyvariable("rath'J0;
<onsole.writeLine(l;

Console.writeline(Environment. ExpandEnyi ronmentyvariables
"The Path on %computernames is %Path®'"10;
Console.writelinel;

IDictionary wars = Environment.GetEnvironmentyvariables(J;
foreach (string 5 in wars.keys) {
if (s.Toupper().startswith("p"1]

{
Console.writeLinels + = + wvars[s]]; _l;|
|51 2

" Send questions, comments, suggestions and bugs to Kamal Patel [kppateli@yahoo.com)
Load File Convert |
hittp: A K amalP atel. net =

JRl=IE

C# Code for Conversion  Generated VB NET Code |

sSub Main(

" Send questions, comments, suggestions and bugs to Kamal Patel [kppatel@yahoo. com)
Load File | Convert |
hittp: A K amalP atel. net =

Hinh A-14 Convert C# to VB.NET

(§) Convert C# to VB.NET dugc viét bdi Kamal Patel va c6 thé duge download tai
[http://www.kamalpatel.net].

A.13 Xay dung website quan tri cg sa dir li€u vai ASP.NET Maker 1.1

ASP.NET Maker 13 mot bd sinh ma rat manh nhung lai rat dé su dung, gitip ban nhanh chong
tao cac trang quan tri ASP.NET (ngdn ngit C# hay VB.NET) tir mot ngudn dir liéu (cac co sé
dir liéu duge hd tro: Microsoft Access, Microsoft SOL Server, Oracle, bat ky co s¢ dir liéu nao
véi két nbi ADO hay ODBC). ASP.NET Maker duoc trang bi rat nhiéu tinh ning hitu ich nhu
khung nhin drill-down, co ché bao mat cao cip, tich hop v&i CSS va Visual Studio .NET...

Gia sir ban can xay dung mot website diung cho quan tri co so dit liu pubs (trong SQOL
Server). Dudi day la cac budc co ban:

»  Trudc tién, vao thé Database, danh diu chon Connection String va nhap chudi

“Provider=SQLOLEDB; Initial Catalog=pubs, Data Source=127.0.0.1; User
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ID=sa;Password=sa” (khong c6 dau ngoic kép), réi nhdp nut Connect. Danh sach céac
bang va khung nhin s& dugc nap va hién thi phia trai (xem hinh A-15). Khi d6, ban c6
thé tily chinh mdi trudng trong cac bang va khung nhin sao cho phu hop.

ASP.NET Maker - pubs =] ]
Project  Databaze  Yiew Tool:  Help
DEHEBER H DO 0la s F2?
e ai Database [<% ASP.NET €3> HTML é Secuity # Generate
-f# Provider=SC0LOLEDE Init
-1 Tables
H-E] authars
H-E] discounts
#-E] employes | j@
= jabs
#-E pub_info [ Use Sever MapPath
[ publishers
[]"' 1opsched | DDBC Data Source
#-EE sales =
- stores System DEN |DB ﬁ;ﬂ
- titleauthar
- titles Wiser 10 (U0 Fassyord [F/D]
By Views | |
- titleview
[V Connection String
|Provider=SQLDLEDB;Initia\ Catalog=pubs:D ata Source=1 2jJ
"Provider=SOLOLED B Initial Catalog=pubs;C'ata Source=
127.0.0.1:User ID=sa:Password=34"
SOL Identifier Quate Character |Default j
@; Connect
4 I 3
4 Provider=SOLOLEDE Initial Catalog=pubs.Data Source=127.0.0.1:User ID=za:Pazsword=za || =] I_IA

Hinh A-15 Nap co s& di¥ liéu pubs vao ASP.NET Maker

K& tiép, vao thé ASP.NET, 16i vao thé .NET Specific Options, chon phién ban .NET
Framework va ngdn ngit (VB.NET hay C#).

a;' Database 4% ASP NET|<> HTML é Secuity # Generate
General Options (7] List Page Dptions net NET Spesic Options |

= web.config
E authentication
mode

NET Framework Version

1.0 11

& forms

B credentials
passv Clear - Language

El compilation fatt:] ol

debug
B customErors

mode Off
El identity

impersonate |
El sessionState

[ Create Visual Studio NET project

mode IrProc
cookieless O
limeout 20

Hinh A-16 Thé ASP.NET | .NET Specific Options
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+ K& tiép, vao thé Security, danh dau chon Administrator Login, nhap Login Name va
Password. Day 1a tai khoan quan tri (s& duoc viét ma cing).

3;- Database <% ASP.NET €2 HTML é Secunt_l,l| F Generate

[v Administrator Login [Hard-coded)

Login Mame admin
Pazswaord admin

Hinh A-17 Thé Security

+  Cubdi cing, vao thé Generate va nhip nut Generate. Sau khi xdy dung thanh cong, ban
hay vao http://localhost/pubs dé xem két qua.

@a Datshase <% ASPNET €% HTML é Secuity £ Generate|

Template File
|t:\ASF'NETMaker\tempIate\aspw‘I1.zip ﬂ

Drestination Folder
| C:Anetpubhwwwroothpubs, g

Output Filename

Prefix j Prefix/S uffiz

[ Lowercase

[v Cieate 115 vitual directory (http: #localhost/pubs]

[V Browse after generation [http://localhost/pubs)

# Generate |

Hinh A-18 Thé Generate

(Y ASP.NET Maker dugc phat trién boi e. World va c6 thé dugc download (ban dung
th\r) tai [http.//www. hkvstore.com).
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PHU LUC B

THUAT NGO
ANH - VIET

ADSOIULE [ ] Tuyét dbi
Abstract [adj]... Triru tugng
ALCCESS [V]eeteeniieeeiie ettt ettt ettt e e et e e tt e e et e e et e e et aeeeaeeenteeenaes Truy xuét
AccesS MOAIfICT.....c..eevieiieiieieieceeeteee e Tur khoa thay déi tim truy xuét
ACCESSIDILILY ..ttt e Kha nang truy xuét
ALCCOUNL. ...ttt ettt ettt ettt b bbb s bt ebe et e e enaesae e Tai khoan
ACL [Access Control List].......ccceevveevierniernieenienieneenne Danh sach diéu khién truy xudt
ADMINISTIATOT. ¢ ettt ettt sbe et e e nee e e Nguoi quan tri
AgEregate fUNCHON. ... .cccvieei ettt ettt saee e Ham tap hop
ALZOTTERML ...ttt Giai thuat
API [Application Programming Interface]..........cccccocceuene Giao dién 1ap trinh tng dung
APPIICALION. ..ttt ettt ettt ettt b e sttt eeeea Ung dung
Application dOMAIN. .......cc.eeierieririieiieietees et Mién tmg dung
PN g 1131 1S) 1 SRS Dbi sb
ATTTIMELIC .ttt ettt s be et nee S6 hoc
ATTAY .ttt ettt et st sttt e a e e Mang
ASSEIMBLY ..o Goi két hop
ASYMMELLIC [AAf ] euviveieriiriiiieieeieeectetee ettt Bit déi ximg
ASYNCRIONOUS [AAf]-cuveviiieiieiieiiieiieeee et Bit ddng bd
ATTIDULE ...ttt e e et e et e e e ae e e eareeeeareas Pac tinh
AUNENTICALION. .....viiiiiiiciieceiie ettt e e et e e et e e e aeeeearaeesasaeesaneaens Su xac thuc
AULNOTIZATION. ¢ttt Su phan quyén
AVAILADILIEY .c..eviiiiiiiienieec et Tinh kha dung
BINATY ettt Nhi phan
BIOCK .ttt sttt Khéi
BOUN. ...ttt st Can
BOUNAATY....couieiieiiieieeeeee e Puodng bién / Ranh gidi

BreaKpoint.........ocoiiiiiiiiiiici e Diém dimg
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BIOWSET...ciiiiiiiieie e
BUFTET. ..o
BUIlt-In [AA] ] veeveeiieiieeieseeeee et
CACRE. ..t Kho chira (truy xuit nhanh)
CACKING. ...ttt ettt ettt Co ché luu gitr
CAS [Code Access SECUTtY]....ceueemernienienieerieneesieeeeeens Biao mit truy xuit ma 1énh
COIHITICALE. ...ttt ettt bbbttt et Chting chi
Channel........c.ooiiiiiiiiii Kénh
CRATACTET ...ttt ettt ettt ettt ettt s et e e b e be e st e st et et e nbeebeenes Ky tu
LSS, et eutteieetteetteetee et e et e et et et e bt e bt e te e st eessaeeseeeateenseenbeenbe et e et e et e eseentenneenneenneenn Lop
CIIEIL. ...t Trinh khach
CLONE [V]erietiieiiieite ettt ettt et et e et e s taeeeaessaeebe e b e esseesbeebeesseesseesseesnseessanssennsens Sao chép
Cloneable [Adf].......coieuieiiieiiiinieeeecee e Kha sao chép
CLR [Common Language Runtime]..........cccceceeveeuenuenenne. B0 thuc thi ngdn nglr chung
COAC...tiii ettt ettt e et ettt e et e e aa e e eae e e e aba e e e aeeeeabeeetaeeeaseeenaeas M3 1énh
COLIECLION. ...ttt ettt e be et sat et e e Tap hop
COUMMN.....eiiiiiii e Cot

COMMEANG. ...ccetiitietie ettt e eb e ea e set e sate et e e neesseebeenbeenseeneee Lénh
Communication... .. Sur giao tiép

Comparable [ad]].

COMPATE [V]-eeitiinieiieeitete ettt ettt ettt ettt satesateeaeea So sanh
COMPAIDIIILY.....eeiieiieiieieciere et ees Tinh tuong thich
COMPILE [Vttt ettt ettt et Bién dich
COMPILET ...ttt ettt Trinh bién dich
COMPONENL. ...ttt ettt e e ae e et eeesaeseesaesae s enenens Thanh phan
COMPONENLE LEAY . c..eevtentetiiieiieiieieienteeteeieestete e seesbesteeaeestesseseeseesseeneens Khay thanh phan
CONTIGUIALION. ...e.teeiiieiiieieetie ettt ettt et ettt et e st esneesaeeenseenneenseenseennen CAu hinh
CONMECLION. ...ttt ettt ettt ettt et sttt et et e e st e bt e s bt e sbeesatesanesaneans Két nbi
COMSTANL. ..ttt ettt ettt ettt s et e e eaneeene et e e eeeaeeaeeaees Hing
CONSLIUCLOT ..ttt sttt ettt e ne e enean Phuong thirc khoi dung
COMEEKL. ettt ettt ettt ettt et e ettt et e bt e st e st e b e b e s bt et e st e aenbesbeebeebeeneenee Ngir canh
Context-sensitive help........occeeeieierienienieneeeeeeee e Tro gitip cam-ngii-canh
COMEIOL ettt b ettt et be s b ebe e bt et e neeneesee e Diéu kiém
CONVEIE [V]1ttitieitiesiieeiie sttt ettt et et te et et e se e seesseesseesseessaeeneeennens Chuyén dbi
CONVETtDIE [AAT...vvveveeeeeeeeeeeeeeeeeeeeeeeeeeee e Kha chuyén dbi
CIYPLOZIAPIY ...ttt ettt ettt b bbbttt Mat ma
CULTUTE. ...ttt sttt e e ettt ente et e eseenneenneenne Mién vin hoa

Custom [adj].. Tuy bién

DIALA. ...ttt e et e e e e e e e e e ba e e e beeeeaneeaanes .. Dt liéu
Data BINAING. .......o.oovooeeeeeeeeeeeeeeeeeeeeeeeee e Ky thuat két dit liéu
DaAtADASE. ....c.vviieiiieetiee e et eerneeeaaeas Co so dir liéu

De-COMPILE [V]neiiniiiiieiieiteeee ettt Dich nguoc
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De-SEIIAlIZE [V].ievieiieiieiieeiiesite ettt ettt Giai tuan ty hoa

DIECTYPE [V]-ee ettt ettt st Giai mat hoa

DICCTYPLION. c..citeiteiecteeiteteere ettt sttt Su giai mat hoa

DIEDUEZ [ V]t eiteeieeeie ettt ettt et ettt ettt et et enae et e enaeenteenneennes G0 roi

DIEDUGEET. ...ttt Trinh g& rdi

DETAUIL.....veiieiieeceeeec ettt e ar e et a e e rae e eaneaaas Mac dinh
DELEEALE. ..ot
DEPLOY [V] ettt
DESTIUCTON. ...ttt
DIEVICE. ottt
DEIIVE [V]eentieiieeiieeie ettt e
DIACHONATY ..ottt
Digital SIZNATULE......couevviriieiiiiiiiiiniertet et
DAFCCHIVE. ..ottt et
DIICCLOTY ...ttt

Disposable [ad]]...
Dispose [V]....
Distributed [ad]]..

DOCUMENL.....eeiiiiiiiiiiii e
DOMAIN......coiiiiiiiiiiieieietee ettt
Bt [1V] et
EdItOT et
ENcapsulation..........ccc.eecvieiieriienieeiceieeceeeee e
ENCOAE [V]eiiiiiiieeiie e
ENCOAING....cviiiiiiiiiiiiiiiiieeteeteeeet e

ENCTYPL [V]e ittt
ENCIYPHON. ...ttt

EVENt 10Z.....iiiiiiiiiieie s

EVIACNCE. ..ottt et

Exception......

Exception hander.

EXPITAtION. ..ttt

............... Uy nhiém ham
...................... Trién khai

Phuong thirc huy

.......................... Thiét bi
........................ Dan xuét

.......................... Tu dién

..................... Hiéu chinh

.............. Trinh soan thao

.................. Phép ma hoa
......................... Mat hoa
..................... Su mat hoa
.................... Khoan muc
..................... Kiéu liét ké

..................... Méi trudng

................................. Loi
.......................... Su kién
Phuong thure thy 1y su kién
............. Nhat ky su kién
....................... Chung ctr
........................ Biét 1&

.. Phuong thure thu 1y biét 1€

............... Su hét hiéu lyc
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FIeXIDIIILY ..ot
FOIrML .
Format.... ..o
FTP [File Transfer Protocol]........cccceeveueeiniieeniieeiieeeieeees
FUNCHON. ¢ttt
Functionality.......cooeereerieniienieiie e

GAC [Global Assembly Cachel]........ccocevererienienienennen. Kho chira goi két hop toan cuc

GC [Garbage ColleCtOr]......oviirierieeieeieeieeieeee et B thu gom rac

GeNETaliZAtiON. ...c.eieieiieieieieet ettt Tinh tbng quat hoa

(€ 10YoF: 1 B 177 /1 USROS Toan cuc

GlODALIZATION. ..o e e e e e e e e Su toan ciu hoa

GAPNICS. ..ttt sttt st sae e eas Do hoa

GIOUP. ottt ettt a e et et be s b st se e saesreenes Nhom

GUI [Graphical User Interface]......c..coccevvevenenenenceeenne. Giao dién nguoi dimg dd hoa

GUID [Globally Unique Identifier].........cccceoceervervennenen. Pinh danh duy nhét toan cuc

HID . ettt bbb eas Tro gitp
HTML [HyperText Markup Language]............c......... Ngbn ngir danh d4u siéu vin ban
HYPEIHIK. ..o Siéu kién két
IDE [Integrated Development Environment].................. MBoi trudng phat trién tich hop
) 615 1§ 1S SRR Dién tir
TINPEISOMN [ V]t st st ettt sae e eae Gia nhan
TMNPEISONALION. .....eieeiieiiieiiietieite ettt ettt et eseeeseaesneeennes Su gia nhan
TMPIEMENT [V]..eiiiiiiiiiiiiiee ettt Hién thyc
TMPleMENtAtiON. .....coueieiiiiiirtirieeiieieeteee ettt Ban hién thuc
TINPOTE [Vttt et ettt ettt et e b e neee Nhap
TIAEX .ttt e e et e earaeeeareas Chi muc
TNAEXET ..ottt ettt e et e e e e et e e e ane e eaneeenraes B0 chi muc
TNNEIIEANCE. ...ttt e e eaee e et eeeaaeeenes Su thira ké
THHATIZE [V]eeetieiieiieieeiecee ettt et ettt seesneennne e Khoi tao
TIPUL. oo DPéu vao / Dir liéu nhap
TIISEIT [V]eentieiiieiteie ettt ettt et e et et e st e st esae e st eeaaeesbeesbeenseenbeenseenseenaean Chén
IASEALL [1]eieeeeee et st Cai dat
Instance... .. Thé hién
Integration.. Su tich hop
INEEITACE. .eeiei i eaaas Giao dién
INteroperability......ccccocerieiiniiririieicieccr e Kha nang lién tac

IP [Internet Protocol]........coiiiriiriieieeieeieeieeeeeee e Giao thuc Internet

................... Tinh linh hoat
.......................... Biéu mau

........................ Pinh dang

Giao thuc truyén file
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TEOIML .ttt e e eare e eear e e e taeeenes Muc chon
JIT [JUSt-IN-tIME ]ttt Tuc thoi / Vira dang luc
Y ettt e b e bt et ettt b e Khoa
) G5 A7) (USSR Tu khoa
Language.....cccoooiiiiiiiiii e Ngoén ngir
LONEHN. ..o Chiéu dai
) 35 o) ¢ 1 2RSS PUPRUPPRT Thu vién
LA I  c.ceeetetceee ettt Thoi gian song

Logic .Ma thi hanh chirc nang
Loop. Vong lap
MaNAEA [Af ] eeeeeeeieeeeeee e Pugc quan ly
MANAZEIMENL......euteuieiiiertieiteitetert ettt ettt sttt et e st et st sbeebeese et enaenaenae Su quan ly
IMLAPPINE ettt ettt ettt et et et esat e sete et e et e e s e e be et e naeennee Phép anh xa
IMEIMIDCT. ...ttt Thanh vién
MEMDEISIIP...ccuvieiiieiieiieeieeeee e Tu cach thanh vién
IMLBIMIOTY .ttt ettt ettt b et e bt e bt e bt st e sae et e e st eeane e Bo nh¢
MBI .. Trinh don
IMLESSALEL. .evveeueeente et et et et et et e st e sat e sttt e st e bt et et ena e et seee et e nneeneennean Thong diép
MEtACHATACEET . ...ttt ettt Siéu ky tu
MELAAALA. ... veeeiiei ettt et e e e etre e et e e e e e eaeeeetre e e sareeennreeennes Siéu dur liéu
IMETROM. ...ttt ettt Phuong thirc
IMOGEL...eiiiiiii s Mo hinh
IMOAUIL. ... Don thé
MSIL [Microsoft Intermediate Language]........c..ccceeevevvenencnennenne Ngon ngilr trung gian
Multilingual [Adf].......coceeieiiiiiiiniieeeeeeeee e Pa ngdn ngir
MUltithreading. .......covevverirerieieieeeeee e Lép trinh da tidu trinh
NAUVE [AAT oo veenveeeeee ettt e neeens Nguyén sinh
Namespace. Khong gian tén
INEEWOTK ...ttt ettt ettt et Mang
INOAE. ..ttt ettt et et ettt a e n e a e n e et e e at e et enteennes Nut
ODBJECT. ettt ettt ettt be et ettt se ettt Déi tuong
Object-oriented Programming............eceeveeereeereereeneeseennens Lép trinh huéng déi tuong
OPEIatiNg SYSTEIM. c..cueeuieuietietieuieitetetesteeteeteeueetestestestesbeeseeneeneesseneeseesaeene Hé diéu hanh
(00153 21703 SO OSSO UURRUPPRRPPRRION Toéan tur
OULPUL. ettt ettt e bt e st esate st e e e e neene e DPéu ra / Két xuét
OVEIIOAd. ...ttt Ban nap chdng
OVEITIAC V]t et s Chép de
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Parameter........oooiiiiiiii e Thong s6
PaSSWOIA....cuviiieiiiieee et Mat khau
S 11 DO RRUUSRP Puong dan
PatEEIN. i Kiéu mau
PerfOrmance.........coueierieriinirieieteere ettt Hi¢u nang
POIIISSION. .. ettt ettt sttt e st e e et e ettt enees Quyén
PAXEL et Diém anh
PLATOIII. ..ottt s sttt Nén
POINEET ...ttt ettt sttt es Con tro

5] 10 2SS Chinh sach

POLymMOTIPRISIME. ......eiiiiiiiiieiieiiee e Tinh da hinh

POOL. ettt aae e Kho du trit

POOLINE. ...t Co ché du trit

POP3 [Post Office Protocol 3]......cceeeeerierieniecieeieeie e Giao thirc nhan mail 3

POTt et eesateee b aeesateeeatae s Céng

POSHIIX 1ttt st et e Hau to

PIOIIX ettt sttt st Tién t&

PrIVALE [AA] ] eineeeieeeee ettt et Riéng

Privilege..... Dic quyén

PrOCEAUIE.....ceciviiiiiie ettt ettt e e e et e e tae e e easeeeasaeesneesnnseeennnen Thu tuc

PrOCESS. .. ettt sttt Tién trinh

PrOCESSOT ...ttt ettt ettt et et e st e st e st esaaesrbeenseenseenseenseenseenseenseenseennen Bo xu ly

PrOJECT. ettt et ettt et e e Du én

PLOPEILY ...ttt bbbttt Thudc tinh

Protected [Adf]....cc.coevuiriiieieieeeeeee e Puogc bao vé

PrOtOCOL ...ttt bbbt Giao thirc

PUDIIC [ ] veenveenieeeeee ettt Cong khai

QUETY .ttt et et ettt e b et e bt eae e ehe e ettt ettt ene e an Truy van

QUEUC. ...ttt ettt ettt sa sttt et st sbe bt en et Hang doi

RANAOM. ...ttt Ngiu nhién

RBS [Role-Based Security]........coceeeeierieneneneneeieienienenenae Bao mat dya-trén-vai-tro

RECOTA. ..ttt ettt Ban ghi / Méu tin

RECUISION. ..ttt ettt Su d¢ quy

REETENCE. ...ttt Tham chiéu

RETIECHON. ...t Co ché phan chiéu

REGISTET [V]-enitiiieieieeteee ettt Pang ky

Regular €Xpression........cocveeieeeierierierenene et eeeenenens Biéu thuc chinh quy

Relationship... M&i quan hé

) R A 777/ SRR RSUSP Tuong ddi

REMOLADIE [AA]..e.veveeeeeeeeeeeeeeeeeeeeeeeeeee e Kha truy xuét tir xa
RESOUICTE. ...ttt ettt ettt Tai nguyén

REUSADIIILY. ..ot Kha nang tai st dung



SeCurity.....ccevveeveeeruennne
Serialize [V]...cocoovvennnn.
Serializable [ad]]

Serialization
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.......................................................................................... Vai tro
................................................................................ Thuong trinh
................................................................................. Hang / Dong
................................................................................... B¢ thuc thi
.......................................................................... Lugc dd / Khuén
...................................................................................... Kich ban
.................................................................................. Su bao mat
................................................................................. Tuén tu hda
.................................................................................... Kha tudn ty hoa
............................................................................. Su tuén tu hoa
..................................................................................... Trinh chu
........................................................................................ Dich vu

S ESSION. .. utiieeutteeeieeeeteeeetteeeette e e et e etaeeeeaeeeeateeeeaeeeeareeetaeeeareeetaeeereeens Phién lam viéc
SEUIE. ... Thiét lap
Shared [Adf].....cooveveneriiiieeeeeeee e Puogc chia sé / Dung chung
SIgNAtUre.....ccueevieiieeiieeie e ...Chir ky
SMTP [Simple Mail Transfer Protocol].
SOAP [Simple Object Access Protocol].

... Giao thirc truyén mail don gian

.Giao thire truy xut déi twong don gian

SOTULION. ¢+ttt ettt ettt e sae bt e bt e sbe e Giai phap
SPECIAliZAION. ....c.veiiiiiiiieieiceeeccet et Tinh chuyén hoa
SQL [Structured Query Language].........cccceceeueeeeeennnne. Ngbn ngit truy van c6 ciu trac
SEACK ettt bbbttt Ngin chdng
SHALC. ..ttt ettt ettt ettt ettt e et et e et e e st e neeenteenteenteenneenees Trang thai
State | Stateless [Adf].....cocererrerniiiiiieeeeeee C¢ trang thai | Phi trang thai
SEALEIMENL.....veieiiieeeiieeetie ettt ettt e et e e taeeeree e reeeeaneeetreeenns Cau 1énh / Khai bao
3 1 Lo 277 (USROS PUSPRRTSRP SRRt Tinh
StOred ProCEAUIE. ......cc.veuiiieiiriirieeiteteee et Thu tyc tdn trit
SEICAIML ...ttt ettt ettt et et e st e seteseteenteens e e s eenseenbeenbeenseennes Dong chay
SEEIIIZ ettt ettt a et et sttt et a e bbb e Chuoi
SEEONZ NAMIC.......eeeueieniieiieiieriieete e eteete et e e st eseeseesseasseesseessaessaesnseenseenseenseas Tén manh
SEEONE LY POttt ettt ettt ettt st sttt e e et e e e e e ens Kiéu manh
Strongly-named [@df].......ccceveririniriiiinineeeeeee Puogc dinh tén manh
Strongly-typed [@df].....ccccoveeiriiiiiiiieeceeee e Pugc dinh kiéu manh
STUCTUTEC. ... Céu trac
SYMMEIIC [AAJ .o envientieiieiieeieeeeee ettt ees bbi xting
Synchronization... Su ddng bo hoa
SYNCATONOUS [AAF]....cuveiiiiiiiiiiiiieiese ettt Pong bd

SYSERIML. 1.ttt ettt ettt ettt et et ettt e et e a e a e e e et e et e bt e s eneenean Hé théng
SYSTEIM TIAY .. vententeteeteeiieitete ettt ettt st st be ettt et st s bt ebe e naeas Khay hé théng
10 (TP Bang
ettt ettt ettt ettt ettt ettt a st a e b et s e e st et e b e bt bt e st en e e st et e beebeebeeaeentenen Thé
TASK ettt sttt sttt Tac vu
TEMPLALE. ...ttt ettt ettt st sttt nes Khuén mau
Thread........cooveieevieeiieeeeeee e Tiéu trinh / Mach trinh / Tuyén doan

Thread-safe.........ccceieiiiieiiieeiie et An toan v& tiéu trinh
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Utility..oooeeeeeeeenneen
Validation...................

Virtual [ad)]...
Visible [ad]]...

Visual [ad]]

Wildcard.....................
Window......cccccveenenee.
Worker.......cccceevvennen.

TRIOW [V] ettt et s Ném
TIMESLAINP. c.. ettt ettt ettt see et ebt et et e et see e et eneeneenneas Tem thoi gian
e ) TSR PRRUPSRRPRY Cong cu
TOOIDOX. ..ttt ettt ettt st ettt et et e be e nae e Hop cong cu
TIANSACHION. ...ttt ettt ettt Phién giao dich
ettt ettt ettt et e e Kiéu
TYPE-SALC. ..ttt An toan vé kiéu dir liéu
Unmanaged [Ad]]....cveeveerueeieeieeeeeeeseee e Khoéng duogc quan ly
UPAALE....c.eiiiieite ettt et ettt ettt st Cap nhat
URI [Uniform Resource Identifier]...................... B6 nhan dang tai nguyén ddng dang
URL [Uniform Resource Locator].........cccceevveneennnene B6 dinh vi tai nguyén ddng dang
USEI. ettt ettt sttt ettt ettt ettt ettt b e s bbbt ettt sae e Nguoi dung
........................................................................................ Tién ich
............................................................... Su xac nhan tinh hop 1€
........................................................................................... Gia tri

WTAPPET ...ttt ettt st st sttt e en

WSDL [Web Services Description Language]................ Ngon nglr mo ta dich vu Web

XML [Extensible Markup Language]........ccccceverercnnenne Ngbn ngit danh ddu mo rong
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