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Tom tat

Dé tai nay tap trung tim hiéu toan bd cac khai niém lién quan dén ngdn ngir C#.
Boi vi C# dugc Microsoft phat trién nhu 14 mot thanh phan cua khung tng dung
NET Framework va hudng Internet nén dé tai nay bao gdm hai phéan sau:

Phin 1: Tim hiéu vé ngén ngir C#

Viéc tim hiéu bao gom ca cac kién thirc nén tang vé cong nghé NET Framework,
chuan bi cho cc khai niém lién quan gitra C# va .NET Framework. Sau do tim
hiéu vé bd ct phap cta ngdn ngit ndy, bao gdm toan bd tap 1énh, tir khoa, khai
niém vé 1ap trinh hudng ddi twong theo C#, cac hd tro lap trinh hudng
component ... Sau cung 1a cach 1ap trinh C# véi tmg dung Window cho may dé
ban va C# vai cac cong nghé hién dai nhu ASP.NET. ADO.NET, XML cho 1ap
trinh Web.

Phin 2: Xay dung mét ing dung

Phéan nay 1a béo cdo vé tmg dung minh hoa cho viéc tim hiéu & trén. Tén tng
dung 13 Xay dung mot Website day hoc C#. Pay 1a tng dung Web cai dit bang
ngon ngit C# va ASP.NET. Trong d6 ASP.NET dugc dung dé xay dung giao
dién tuong tac voi ngudi dung; con C# 13 ngdn ngir lap trinh bén dudi. Ung dung
c6 thao tac co s¢& dir lieu (Microsoft SQL Server) thong quan md hinh
ADO.NET.



Phan 1

Tim hiéu ngdén nglr C#
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Chuong 1 C# va .Net Framework

Muc ti€u cua C# la cung cép mot ngén ngt 1p trinh don gian, an toan, hién dai,
huéng dbi twong, dit trong tim vao Internet, c6 kha ning thuc thi cao cho méi
truong .NET. C# 1a mot ngdn nglr mdi, nhung tich hop trong né nhirng tinh hoa cua
ba thap ky phat trién cta ngon ngit lap trinh. Ta c6 thé dé dang thay trong C# c6
nhiing ddc trung quen thudc cua Java, C++, Visual Basic, .

Pé tai nay dit trong tam gidi thiéu ngdn nglr C# va cach dung n6 nhu la mot céng
cu lap trinh trén nén tang .NET. V61 ngén nglr C++, khi hoc né ta khong can quan
tam dén méi truong thuc thi. Véi ngon ngir C#, ta hoc dé tao mot tmg dung .NET,
néu lo 1 y nay c6 thé bo 16 quan diém chinh ctia ngon ngir nay. Do d6, trong d¢é tai
nay xét C# tap trung trong ngit canh cu thé 1a nén tang .NET ctia Microsoft va trong
cac ung dung mdy tinh dé ban va ung dung Internet.

Chuong ndy trinh bay chung vé hai phan 1a ngon ngit C# va nén tang .NET, bao
gom cé khung ing dung .NET (.NET Framework)

1.1 Nén tang cua .NET

Khi Microsoft cong bb C# vao thang 7 nam 2000, viéc khanh thanh no chi la mot
phan trong so rat nhleu sw kién ma nén tang .Net dugc cong cong bb. Nén tang Net
13 bd khung phat trién ing dung méi, n6 cung cip mot giao dién 1ap trinh ing dung
(Application Programming Interface - API) m&i mé cho cic dich vu va hé diéu hanh
Windows, cu thé 1a Windows 2000, no cling mang lai nhiéu ky thuat khac ndi bat
ctia Microsoft sudt tir nhirng nam 90. Trong s6 d6 ¢ cac dich vu COM+, cong nghé
ASP, XML va thiét ké hudng ddi twong, hd tro cac giao thire dich vu web moi nhur
SOAP, WSDL va UDDL véi trong tdm 1a Internet, tit ca dugc tich hop trong kién
tric DNA.

Nén tang .NET bao gém bon nhom sau:

1. Mot tap cac ngdn ngtr, bao gém C# va Visual Basic .Net; mot tap cac cong cu
phat trién bao gdbm Visual Studio .Net; mot tp ddy du cac thu vién phuc vu
cho vi¢c xay dung cac ung dung web, cac dich vu web va cac Uing dung
Windows; con c6 CLR - Common Language Runtime: (ngdn ngit thuc thi
dung chung) dé thyc thi cac dbi twong dugc xay dung trén bé khung nay.

2. Mét tap cac Server Xi nghi¢p .Net nhu SQL Server 2000. Exchange 2000,
BizTalk 2000, ... ching cung cép céac chirc ning cho viéc luu trir dir liéu quan
hé, thu di¢n tir, thuong mai dién tor B2B, ...
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3. Céc dich vu web thuong mai mién phi, vira duoc cong bd gﬁn day nhu la du
an Hailstorm; nha phat trién c6 thé dung cac dich vu nay dé xay dung céac ung
dung doi hai tri thirc vé dinh danh nguoi dung. ..

4. NET cho cac thiét bi khong phai PC nhu dién thoai (cell phone), thiét bi game
1.2 .NET Framework

Net hd tro tich hop ngdn ngir, tirc 1a ta c6 thé ké thira cac 16p, bét cac biét 18, da
hinh thong qua nhiéu ngén ngit. NET Framework thuc hién dugc viéc nay nho vao
dic ta Common Type System - CTS (hé thong kiéu chung) ma tat ca cac thanh phan
Net déu tudn theo. Vi du, moi tht trong .Net déu 1a dbi tuong, thira ké tir 16p gbc
System.Object.

Ngoai ra .Net con bao gom Common Language Specification - CLS (dac ta ngoén
ngir chung). N6 cung cap cac qui tdc co ban ma ngdn nglr muon tich hop phai thoa
mén. CLS chi ra cic yéu cau ti thiéu cta ngon ngit hd tro Net. Trinh bién dich
tuan theo CLS s& tao cac dbi tuong co thé tuong hop véi céc ddi tuong khéc. B thu
vién 16p cua khung tng dung (Framework Class Library - FCL) c6 thé dugc dung
boi bat ky ngdn ngir nao tuan theo CLS.

NET Framework nim & tang trén ctia hé diéq hanh (bat ky hé diéu hanh nao khong
chi 1a Windows). .NET Framework bao bao gom:
e Bon ngdn ngit chinh thirc: C#, VB Net, C++, va Jscript NET
e Common Language Runtime - CLR, nén tang hudng dbi tuong cho phat trién
ung dung Windows va web ma cac ngén ngir ¢ thé chia sé str dung.
e B{ thu vién Framework Class Library - FCL.
Hlnh 1 1 Klen truc khung u’ng dung Net

H EI' lrnmewult

| Web Serviges Web Forms Windows Forms

! Data and XML dasses
| (ADO.NET, SOU, YSLT, XPath, XML, ete.)

Framewark Base Classes
(10, string, net, security, thremding, fext, reflection, colfections, efc )

Common Longuage Run time .
i (dedug, exception, rype checking, AT compilers) '

Windows Fletform
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Thanh phan quan trong nhéat cia NET Framework 1a CLR, n6 cung cap méi trudng
cho ung dung thuc thi,v CLR la mot may ao, tuong ty may ao Java. CLR kich hoat
doi tuong, thuc hién kiém tra bao mat, cap phat bd nhg, thyc thi va thu don chiing.

Trong Hinh 1-1 tang trén ciia CLR bao gom:
e Cac 16p co sé
e Cac 16p dix ligu va XML
e Cac 16p cho dich vy web, web form, va Windows form.

Cac 16p nay duogc goi chung la FCL, Framework Class Library, cung cip API
hudng doi tuong cho tat ca cac chire nang cua .NET Framework (hon 5000 16p).

Cac lop co so tuong ty voi cac 16p trong Java. Cac 16p nay hd trg cac thao tac nhap
Xuét, thao tac chu01 van ban, quan ly bao mat, truyén thong mang, quéan 1y tiéu trinh
va cac chirc nang tong hop khac .

Trén muc nay la 16p dir liéu va XML. Lop dir liéu ho tro viée thao tac cac dir lidu
trén co s¢ dir liéu. Cac 16p nay bao gbm cac 16p SQL (Structure Query Language:
ngon nglr truy van c6 ciu triic) cho phép ta thao tac dir liéu thong qua mot giao tiép
SQL chuén. Ngoai ra con mdt tip cac 16p goi 1a ADO.Net ciing cho phép thao tac
dir liéu. Lép XML h tro thao tac dir liéu XML, tim kiém va dién dich XML.

Trén 16p dit liéu va XML 14 16p hd tro xay dung cac tng dung Windows (Windows
forms), g dung Web (Web forms) va dich vu Web (Web services).

1.3 Bién dich va ngbdn ngir trung gian (MSIL)

V61 .NET chuong trinh khong bién dich thanh tép tin thyc thi, ma bién dich thanh
ngdn ngit trung gian (MSIL - Microsoft Intermediate Language, viét tat 1a IL), sau
d6 chung duoc CLR thuc thi. Cac tap tin IL bién dich tir C# ddng nhit voi cac tap
tin IL bién dich tir ngdn ngilr .Net khéc.

Khi bién dich dy an, ma nguén C# duoc chuyén thanh tap tin IL luu trén‘dia. Khi
chay chuong trinh thi IL duoc bién dich (hay thong dich) mot lan nira bang trinh
Just In Time - JIT, khi nay két qua 1a ma may va b¢ xu 1y s€ thuc thi.

Trinh bién dich JIT chi chay khi c6 yéu cau. Khi mot phuong thirc dugc goi, JIT
phan tich IL va sinh ra md may t6i vu cho timg loai may. JIT c¢6 thé nhan biét ma
ngudn di duoc bién dich chua, dé c6 thé chay ngay ung dung hay phai bién dich lai.
CLS c6 nghia la cac ngon ngit .Net ctng sinh ra mi IL. Cac d6i tugng dugc tao theo
mdt ngdn ngit nao do s& duoc truy cap va thira ké boi cac ddi tugng ctia ngdn ngir
khac. Vi vay ta c6 thé tao dugc mot 16p co s¢ trong VB.Net va thira ké n6 tir CH.
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1.4 NgoOn ngir C#

C# 1a mot ngdn ngir rat don gian, v6i khoang 80 tir khoa va hon mudi kiéu dir lidu
dung san, nhung C# c6 tinh dién dat cao. C# ho trg 1ap trinh c6 cau trac, hudng doi
tuong, hudng thanh phan (component oriented).

Trong tim cta ngdn ngit hudng ddi tuong la 16p. Lop dinh nghia kiéu dir lidu méi,
cho phép mo rong ngdn ngit theo hudng can giai quyét. C# c6 nhiing tir khoa danh
cho viéc khai bao 16p, phuong thirc, thudc tinh (property) méi. C# hd trg day du
khai niém tru cot trong 1ap trinh hudng ddi twong: dong géi, thira ké, da hinh.

Dinh nghia 16p trong C# khong do1 hoi tach roi tap tin tiéu dé véi tap tin cai dat nhu
C++. Hon thé, C# ho tro kiéu suu lidu mdi, cho phép suu lidu truc tiép trong tap tin
ma nguon. Dén khi bién dich sé tao tap tin suu li¢u theo dinh dang XML.

C# hd tro khai niém giao dién, interfaces (twong tu Java). Mot 1p chi c6 thé ké
thtra duy nhat mdt 16p cha nhung c6 thé cai dat nhiéu giao dién.

C# c6 kiéu cdu triic, struct (khong giong C++). Cau tric 1a kiéu hang nhe va bi gi6i
han.CAu triic khong thé thira ké 16p hay dugc ké thira nhung c6 thé cai dit giao dién.

C# cung cip nhiing dic trung 1ap trinh hudng thanh phan nhu property, su kién va
dan hudng khai bao (duoc goi 1a attribute). Lap trinh huéng component dugc hd trg
bai CLR thong qua siéu dir liéu (metadata). Siéu dir liéu mo ta cac 16p bao gém céc
phuong thirc va thugc tinh, cac thong tin bao mat ....

Assembly 1a mot tap hop cac tap tin ma theo cach nhin cta lap trinh vién la cac thu
vién lién két dong (DLL) hay tap tin thyc thi (EXE). Trong .NET mét assembly la
mot dop vi cﬁa’ viéc tai sf{ dung, xac dinh phién ban, bdo mat, va phan phdi. CLR
cung cap mot so cac 16p dé thao tac voi assembly.

C# ciing cho truy cap truc tiép bo nhd ding con tré kiéu C++, nhung ving mi dé

duoc xem nhu khong an toan. CLR s€ khong thuc thi viéc thu don rac ty dong cac
do1 tugng dugce tham chiéu boi con troé cho dén khi lap trinh vién tu gidi phong.
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Chudng 2 Khdai dau

Chuong nay ta s€ tao, bién dich va chay chuong trinh “Hello World” bang ngon ngir
C#. Phan tich ngan gon chuong trinh dé gidi thiéu cac dic trung chinh yéu trong
ngon ngtr C#.

Vidu 2-1 Chuwong trinh Hello World

class HelloWorld
{

static void Main( )
{
// su dung dbi tuong console cua hé thdng
System.Console.WritelLine ("Hello World");
}
}
Sau khi bién dich va chay HelloWorld, két qua 1a dong chir “Hello World” hién thi

trén man hinh.

2.1 Lép, déi tugng va kiéu

Ban chét cua 1ap trinh hudng ddi twong 13 tao ra cac kibu moi. Mot kiéu biéu dién
mot vat gi 6. Gidng vé6i cac ngdn ngir 1ap trinh hudng ddi twong khac, mot kiéu
trong C# ciing dinh nghia bang tir khoa class (va duoc goi 13 16p) con thé hién cia
16p duoc goi 1a doi tirong.

Xem Vi dy 2-1 ta thiy cach khai bdo mot 16p HelloWorld. Ta thdy ngay la cach
khai bao va n6i dung cua mdt 16p hoan toan gidng véi ngdn ngir Java va C++, chi
c6 khac 1a cudi khai bao 16p khong can dau «;”

2.1.1 Phuadng thuc

Céc hanh vi ciia mot 16p dugc goi 1a cac phuwong thire thanh vién (goi tit 1a phuong
thirc) cua 16p d6. Mot phuong thirc 1a mét ham (phuong thire thanh vién con goi la
ham thanh vién). Cac phuong thirc dinh nghia nhitng gi ma moét 16p ¢6 thé lam.

Céch khai béo, ndi dung va cach sir dung cac phwong thirc giéng hoan toan véi Java
va C++. Trong vi dy trén c6 mot phuong thirc ddc biét la phuong thire Main() (nhu
ham main() trong C++) 1a phuong thire bat ddu ctia mot img dung C#, c6 thé tra vé
kiéu void hay int. M&i mot chuong trinh (assembly) c6 thé c6 nhiéu phuong thic
Main nhung khi d6 phai chi dinh phuong thirc Main() nao s& bat dau chuong trinh.
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2.1.2 Cac ghi chu

C# c6 ba kiéu ghi chii trong d6 c6 hai kiéu rat quen thudc cia C++ 1a dung: /" va
"/E L */". Ngoai ra con mot kiéu ghi chti nira s€ trinh bay ¢ cac chuong ké.

Vidu 2-2 Hai hinh thirc ghi cha trong C#

class HelloWorld
{
static void Main( ) // bay la ghi trén mdt dong
{
/* B&t dau ghi chu nhiéu dong
V&n coén trong ghi chu
Két thic ghi cht bing */
System.Console.WritelLine ("Hello World");
}
}

2.1.3 Ung dung dang console

“Hello World” 1a mot ing dung console. Cac tmg dung dang nay thuong khong co
giao di¢n ngudi dung do hoa Cac nhap xuat déu thong qua cac console chuan (dang
dong 1énh nhu DOS).

Trong vi du trén, phuong thire Main() viét ra man hinh dong “Hello World”. Do
man hinh quan ly mét doi twong Console, d6i twong nay c6 phuong thuc
WriteLine() cho phép dat mot dong chir 1én man hinh. D€ goi phuong thiic nay ta

(32

dung toan tir “.”, nhu sau: Console. WriteLine(...).

2.1.4 Namespaces - Vung tén

Console 1a mét trong rat nhiéu (ca ngan) 16p trong bo thu vién NET. Mbi 16p déu
coO tén va nhu vay c6 hang ngan tén ma lap trinh vién phai nhé hodc phai tra clru
moi khi str dung. Van d¢ 1a phai lam sao giam bt lugng tén phai nhd.

Ngoai van dé phai nhé qua nhiéu tén ra, con mot nhan xét sau: mot sb 16p c6 mbi
lién hé nao d6 vé mat nglr nghia, vi du nhu 16p Stack, Queue, Hashtable ... la cac
16p cai dat cdu trac dit liéu tai chita. Nhu vay c6 thé nhom nhitng 16p nay thanh mot
nhom va thay vi phai nhd tén cac 16p thi 1ap trinh vién chi can nhd tén nhém, sau do
c6 thé thyc hién viéc tra ctru tén 16p trong nhom nhanh chéng hon. Nhém 1a mot
vung tén trong C#.

Mot ving tén ¢6 thé c6 nhiéu 16p va ving tén khac. Néu viing tén A nam trong ving
tén B, ta n61 vung tén A 1a vung tén con cua vung tén B. Khi do6 cac 16p trong viung
tén A dugc ghi nhu sau: B.A.Tén 16p trong vung tén A

System la viing tén chira nhiéu 16p hitu ich cho viéc giao tiép véi hé thdng hodc cac
16p cong dung chung nhu 16p Console, Math, Exception....Trong vi du HelloWorld
trén, doi tuong Console duge dung nhu sau:

System.Console.WritelLine ("Hello World");
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2.1.5 Toan t0 cham™.”

Nhu trong Vi du 2-1 toan tir chAm dugc dung dé truy suat dir liéu va phuong thirc
mot 16p (nhu Console.WriteLine()), dong thoi cling dung dé chi dinh tén 16p trong
mot vung tén (nhu System.Console).

Toan tr dau cham cling dugc dung dé truy xuat cac vung tén con cua mdt vung té€n

Ving_ tén.viung tén con.Vung tén con_con

2.1.6 Tu khoa using

Néu chuong trinh sir dung nhiéu 1an phwong thirc Console. WriteLine, tir System s&
phai viét nhiéu 1an. Diéu niy c6 thé khién lap trinh vién nham chéan. Ta sé& khai bao
rang chuong trinh c6 str dung ving tén System, sau d6 ta dung cac 16p trong ving
tén System ma khong can phai c6 tir System di trudc.

Vidu 2-3 Tir khéa using

// Khai bdo chuong trinh cé s dung vung tén System
using System;

class HelloWorld
{

static void Main( )
{
// Console thudc vung tén System
Console.WritelLine ("Hello World");
}
}

2.1.7 Phan biét hoa thudng

Ngon ngir C# ciing phan biét chit hoa thudng giéng nhu Java hay C++ (khong nhu
VB). Vi du nhu WriteLine khac voi writcLine va ca hai cung khac voi
WRITELINE. Tén bién, ham, hang ... déu phan bi¢t chit hoa chir thuong.

2.1.8 Tu khoa static

Trong Vi du 2-1 phuong thitc Main() dugc khai béo kiéu tra vé& 1a void va dung tir
khoa static. Tu khoa static cho biét la ta ¢6 thé goi phuwong thirc Main() ma khong
can tao mot doi tugng kiéu HelloWorld.

2.2 Phat trién “Hello World”

C6 hai cach dé viét, bién dich va chay chuong trinh HelloWorld 13 dung méi trudong
phat trién tich hop (IDE) Visual Studio .Net hay viét bang trinh soan thao vin ban
va bién dich bang dong 1énh. IDE Vs.Net d& dung hon. Do d6, trong dé tai nay chi
trinh bay theo hudng lam viéc trén IDE Visual Studio .Net.
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2.2.1 Soan thao “Hello World”

Pé tao chuong trinh “Hello World” trong IDE, ta chon Visual Studio .Net tir thanh
thuc don. Tiép theo ’trén man hinh 01:1a IDE chon File > New > Project tir thanh
thuc don, theo d6 xuat hién mot ctra s6 nhu sau:

x|
Project Types: Temphates; m =
| Wisus Basic Projects ™ . -]
usl .
1 Wi :Et Projects {E# -H!'F {B]E—;!
+ ] Wiusl 4 Prodects —
] Setup and Deployment Projects web web Service  web Contral
] ther Projecks Apoiicanon Libarary
| Wisual Shudio Solutions . _'.‘1 —
e =) i _cf
Console Windows  Empty Progact
Application Service hd
A project For cresting & command-ine application
Mame: | Helleiterid
Locakion: I CiDocumencs and SettingsAdministraboriMy Dooumen j Browese ..
Project will be created ab .. My Documents|Visual Shadio ProjecesiHelicWordiHeloWorld,
Fhore oK cocdl | rep |

Hinh 2-1 Tao mot irng dung console trong VS.Net

DPé tao chuong trinh “Hello World” ta chon Visual C# Project > Console
Application, diép HelloWorld trong 6 Name, chon duong dan va nhan OK. Mot ctra
sO soan thao xuat hién.
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Hinh 2-2 Cira so soan thao ndi dung ma nguon

Vs.Net tu tao mot sé md, ta can chinh stra cho phu hop v6i chuong trinh ctia minh.

2.2.2 Bién dich va chay “Hello World”

Sau khi di day d¢u ma nguon ta tién hanh bién dich chuong trinh: nhf1~n “Ctrl-Shift—
B” hay chon Build > Build Solution. Kiém tra xem chuong trinh c6 161 khong ¢ cua
sO0 Output cudi man hinh. Khi bién dich chuong trinh n6 s€ luu lai thanh tap tin .cs.

Chay chwong trinh bang “Ctrl-F5” hay chon Debug > Start Without Debugging.

2.2.3 Trinh gd& r6i cua Visual Studio .Net
Trinh go ,réi ctia VS.Net rat manh hitu ich. Ba k§ ning chinh yéu dé sir dung cia
trinh g& o1 1a:

e Cach dit diém ngat (breakpoint) va 1am sao chay cho dén diém ngat

e Lam thé ndo chay timg budc va chay vuot qua mot phuong thic.

e Lam sao dé quan sat va hi¢u chinh gia tri cua bién, dit liéu thanh vién, ...
Céch don gidn nhat dé ddt diém ngat 1a bAm chudt trai vao phia 1¢ trai, tai d6 s& hién
lén mot cham doé.

10



Khoi dau Gvhd: Nguyén T4n Tran Minh Khang

fint 4= 0:d < 3 i+t
[ ] ‘ vinArray[i] .Dravidindow () !
i
Hinh 2-3 Minh hoa mjt diém ngit
Céch dung trinh g& r6i hoan toan gidng vai trinh go rdi trong VS 6.0. N6 cho phép
ta dimg lai & mot vi tri bét ky, cho ta klem tra gia tri tirc thoi bang cach di chuyén

chuot den vi tri bién. Ngoai ra, khi g¢ réi ta ciing c6 thé xem gié tri cac bién thong
qua cira sd Watch va Local.

Dé chay trong ché d6 go 16i ta chon Debug = Start hay nhan F5, mudn chay timg
budc ta bam F11 va chay vugt qua mot phuong thire ta bam F10.

11
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Chuong 3 Nhirng cg sG cua ngon ngir C#

Trong chuong nay s& trinh bay vé hé thong kiéu trong C#; phan biét kiéu dung sin
(int, long, bool, ...) véi cac kiéu do nguoi ding dinh nghia. Ngoai ra, chuong nay
cling sé& trinh bay cach tao va ding bién, hang; gidi thiéu kicu liét ké, chudi, kiéu
dinh danh, biéu thirc, va ciu 1énh. Phan hai cua chuong trinh bay vé cac cu trac
diéu kién va céc toan tir logic, quan hé, toan hoc, ...

3.1 Cac kiéu

C# budc phai khai bao kiéu cua dbi tuong duoc tao.thi kiéu duoc khai bao 15 réng,
trinh bién dich s€ giiip ngdn ngura 101 bang cach kiém tra dir liéu dugce gan cho do6i
tugng co hop 1€ khong, dong thoi cap phat dung kich thude bd nhd cho doi tugng.
C# phan thanh hai loai: loai dit liéu dung san va loai do nguoi dung dinh nghia.

C# ciing chia tap dir liéu thanh hai kiéu: gid tri va tham chiéu. Bién kiéu gia tri duoc
luu trong vung nh¢ stack, con bién kiéu tham chiéu dugc luu trong vung nhé heap.

C# ciing hd trg kiéu con tré cia C++, nhung it khi duoc su dung. Thong thuong con
tro chi dugc st dung khi lam viéc truc ti€p véi Win API hay cac do6i tugng COM.

3.1.1 Loai dif liéu dinh san

C# c6 nhiéu kiéu di¥ liéu dinh san, mdi kiéu anh xa dén mot kiéu dugce ho trg boi
CLS (Commom Language Specification), anh xa dé dam bao rang d6i twong duoc
tao trong C# khong khac gi d6i twong dugc tao trong cac ngdn ngir NET khac Mdi
kiéu c6 mot kich thude ¢ dinh duogc liét ké trong bang sau

Bang 3-1 Cic kiéu dung sin

Kidy | lehthube | s Net M6 ta - gia tri
(byte)
byte 1 Byte Khong déu (0..255)
char 1 Char Ma ky thy Unicode
bool 1 Boolean true hay false
sbyte 1 Sbyte C6 dau (-128 .. 127)
short 2 Int16 C6 déu (-32768 .. 32767)
ushort 2 Uint16 Khong dau (0 .. 65535)
int 4 Int32 C6 déu (-2147483647 .. 2147483647)

12
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uint 4 Uint32 Khong dau (0 .. 4294967295)

float 4 Single S thuc (= +£1.5%10-45 .. ~ £3.4%1038)

double 8 Double S6 thuc (= £5.0¥10-324 .. ~ +1.7%10308)

decimal 8 Decimal s6 ¢6 dau cham tinh véi 28 ky s6 va déu cham

long . Int64 S6 nguyén c6 dau (- 9223372036854775808 ..
9223372036854775807)

ulong 8 Uint64 S6 nguyén khong dau (0 .. OXFFFFFFFFFFFFFFFF. )

3.1.1.1 Chon mdt kiéu dinh sin

Tuy vao tung gia tri muén Iuru trit ma ta chon kiéu cho phu hop. Néu chon kiéu qua
16n so v6i cac gia tri can luu € lam cho chuong trinh doi hoi nhiéu bd nhé va chay
cham. Trong khi néu gié tri can luu 16n hon kiéu thuc Iuu s& lam cho gia tri cac bién
bi sai va chwong trinh cho két qua sai.

Kiéu char biéu didn mot ky ty Unicode. Vi du “\w0041” 1a ky tu “A” trén bang
Unicode. Mot s0 ky tu dac biét duge biéu dién bang dau “\” trudc mot ky tu khac.

Bang 3-2 Cac ky tw dic biét thong dung

Ky tuw Nghia

\ diu nhay don
\” diu nhay déi
\ diu chéo ngwoe “\”
\0 Null

\a Alert

\b 1 vé sau

\f Form feed

\n xudng dong
\r vé dau dong
\t Tab ngang

\v Tab doc

3.1.1.2 Chuyén d6i kiéu dinh san

Mot doi tuong c6 thé chuyén tur kicu nay sang kiéu kia theo hai hinh thirc: ngam
hodc tuong minh. Hinh thirc ngdm duogc chuyén tu dong con hinh thirc tuong minh
can su can thi€p truc ti€p cua nguoi lap trinh (giong voi C++ va Java).

short x = 5;

int y ;

y = x; // chuyén kiéu ngdm dinh - tu déng

x =vy; // 18i, khéng bién dich duoc

x (short) y; // OK

13
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3.2 Bi€n va hang

Bién dung dé luu trir dir liéu. Mdi bién thudc vé mot kiéu dir liéu nao do.

3.2.1 Khdi tao trudc khi dung

Trong C#, trude khi dung mot bién thi bién d6 phai duoc khéi tao néu khong trinh
bién dich s& bao 15i khi bién dich. Ta c6 thé khai bao bién trudc, sau d6 khéi tao va
st dung; hay khai bao bién va khoi gan trong luc khai bao.

int x; // khai bdo bién trudc

x = 5; // sau dé khdéi gén gid tri va su dung

int y = x; // khai bédo va khdéi gan cung luac

3.2.2 Hang

Hang 1a mot bién nhung gia tri khong thay dbi theo thoi gian. Khi can thao tac trén

mot gia tri xac dinh ta dung hiang. Khai bao hing tuong tu khai bao bién va c6 thém

tir khoa const ¢ trude. Hang mot khi khai dong xong khong thé thay ddi duogc nita.
const int HANG SO = 100;

3.2.3 Kiéu liét ké

Enum 12 mot cach thirc dé dat tén cho cac tri nguyén (cac tri kiéu sb nguyén, theo
nghia nao d6 twong tu nhu tip cac hing), lam cho chwong trinh rd rang, dé hiéu
hon. Enum khong c6 ham thanh vién. Vi du tao mét enum tén la Ngay nhu sau:

enum Ngay {Hai, Ba, Tu, Nam, Sau, Bay, ChuNhat};

Theo céach khai bao nay enum ngay c6 bay gia tri nguyén di tir 0 = Hai, 1 =Ba, 2 =
Tu ... 7= ChuNhat.

Vi du 3-1 Si&r dung enum Ngay

using System;
public class EnumTest

{
enum Ngay {Hai, Ba, Tu, Nam, Sau, Bay, ChuNhat };

public static void Main ()

{

int x = (int) Ngay.Hai;
int y = (int) Ngay.Bay;
Console.WriteLine ("Thu Hai = {0}", x);
Console.WriteLine ("Thu Bay = {0}", vy);

Két qua
Thu Hai = 0
Thu Bay = 5

14
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Maic dinh enum gén gié tri dau tién l1a 0 céc tri sau 1on hon gié tri trudc mot don vi,
va cdc tri nay thudc ki€u int. Néu muodn thay doi tri mac dinh nay ta phai gan tri
mong muon.

Vi du 3-2 Sir dung enum Ngay (2)
using System;
namespace ConsoleApplication

{
enum Ngay: byte { Hai=2,Ba, Tu,Nam, Sau,Bay, ChuNhat=10 };

class EnumTest

{

static void Main (string[] args)

{

byte x (byte)Ngay.Ba;

byte y = (byte)Ngay.ChuNhat;
Console.WriteLine ("Thu Ba = {0}", x);
Console.WritelLine ("Chu Nhat = {0}", vy);
Console.Read() ;

}
}
Két qua:
Thu Ba = 3
Chu Nhat =
Kiéu enum ngay dugc viét lai v6i mot sb thay doi, gia tri cho Hai 1a 2, gi4 tri cho Ba
la3 (Hai+1) ..., gid tri cho ChuNhat la 10, va céc gia tri nay s€ 1a kicu byte.

Cu phép chung cho khai bao mét ki€éu enum nhu sau
[attributes] [modifiers] enum identifier [:base-type]

{

enumerator-list

bi
attributes (tuy chon): cadc théng tin thém (dé cdp sau)

modifiers (tuy chon): public, protected, internal, private
(cdc bd tu x&c dinh pham vi truy xuit)

identifer: tén cua enum
base_type (tuy chon): kiéu sé, ngoai tru char
enumerator-list: danh sadch cac thanh vién.

3.2.4 Chuoi

Chudi 1,2‘1 kiéu~d1_mg san trong C#, n6 1a mot chudi cac ky tu dqn 1¢. Khi khai b'él~0
mot bién chuoi ta dung tir khod string. Vi du khai bdo mot bién string luu chuoi
"Hello World"

string myString = "Hello World";

3.2.5 Dbinh danh

Dinh danh 1a t€én ma nguoi lap trinh chon dai dién mot kiéu, phuong thuec, bién,

hang, d6i tuong... ctia ho. Pinh danh phai bat dau bang mot ky tu hay dau
Pinh danh khong dugc trung véi tir khoa C# va phan biét hoa thuong.

15
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3.3 Biéu thuc

Bét ky cau Iénh dinh lugng gié tri dugc goi 1a mot biéu thuc (expression). Phép gan
sau cting dugc goi la mot biu thure vi n6 dinh lugng gia tri dugce gan (1a 32)
x = 32;

vi vay phép gén trén c6 thé dugc gdn mot 1an nita nhu sau
y = x = 32;

Sau 1énh ndy y c6 gia tri cta biéu thirc x = 32 va vi vay y = 32.

3.4 Khoang trang

Trong C#, khoang tréng, dau tab, ddu xubng dong déu dugc xem la khoang tring
(whitespace). Do do, dau cach du 16n hay nhé déu nhu nhau nén ta co:
x = 32;

cling nhu
X = 32;

Ngoai trir khoang trang trong chudi ky tu thi c6 ¥ nghia riéng ctia né.

3.5 Cau lénh

Cung nhu trong C++ va Java mét chi thi hoan chinh thi duoc goi la mot cau lénh
(statement). Chuong trinh gdbm nhiéu cdu 1énh, mdi cau 1énh két thuc bang du «;”
Vi du:

int x; // la mét cdu lénh

x = 23; // mét cdu lénh khac
Ngoai cac cau 1€nh binh thuong nhu trén, cé cac cau Iénh khéc 1a: Iénh r&€ nhanh
khong diéu kién, r& nhanh co diéu kién va 1énh lap.

3.5.1 Cac Iénh ré nhanh khong diéu kién

C6 hai loai cau 1énh r& nhanh khong diéu kién. Mot 1a 1énh goi phuong thirc: khi
trinh bién dich thay co 10i goi phuong thirc nd s& tam dimg phuong thirc hién hanh
va nhay dén phuong thic duge goi cho dén hét phuong thirc nay sé trd vé phuong
thae cll.

Vi du 3-3 Goi myt phuong thire

using System;
class Functions
{
static void Main( )
{
Console.WritelLine ("In Main! Calling SomeMethod( )...");
SomeMethod ( ) ;
Console.WriteLine ("Back in Main( ).");
}
static void SomeMethod( )
{

16
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Console.WritelLine ("Greetings from SomeMethod!");
}

} P

Ket qua:

In Main! Calling SomeMethod( )...

Greetings from SomeMethod!

Back in Main( ).
Céch thtr hai d¢€ tao cac cau 1énh ré€ nhanh khong dicu kién 1a dung tir khoa: goto,
break, continue, return, hay throw. Céach tur khoa nay s& dugc gidi thi€u trong céc
phan sau.

3.5.2 Lénh ré nhanh cé diéu kién

Céc tir khoa if-else, while, do-while, for, switch-case, ding dé diéu khién dong chay
chuong trinh. C# gitr lai tat ca cac ct phap cua C++, ngoai trir switch ¢ vai cai tién.

3.5.2.1 LénhIf .. else ...
Cu phép:

if ( bidu thitc logic )

khéi lénh;
hoac

if ( biéu thtc logic )
khéi 1énh 1;

else
khéi 1lénh 2;
Ghi chu: Khoi Iénh la mot tdp cac cau lén trong cap dau “{...}". Bat ky
noi dau co cau lénh thi ¢ do co thé viet bang mot khoi lénh.

Biéu thtc logic 1a biéu thic cho gia tri dung hodc sai (true hodc false). Néu “biéu
thire logic” cho gid trj ding thi “khéi 1énh” hay “khéi 1énh 17 s& dugc thyuc thi,
nguoc lai “khdi 1énh 27 s& thuc thi. Mot diém khac biét vdi C++ 1a biéu thic trong
cau 1énh if phai 1a biéu thirc logic, khong thé 13 biéu thirc s6.

3.5.2.2 Lénh switch
Cu phép:

switch ( biéu thuc lua chon )
{
case biéu thtc hidng :
khéi 1lénh;
1lénh nhay;
[ default :
khéi 1lénh;
lénh nhdy; ]
}

Biéu thtrc lwa chon 1a biéu thirc sinh ra tri nguyén hay chudi. Switch s& so sanh
biéu_thirc_lwa_chon voi cac biéu thirc hang dé biét phai thuc hién v6i khéi 1énh
nao. Lénh nhay nhu break, goto...dé thoat khoi cau switch va bat budc phai co.
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int nQuyen = 0;
switch ( sQuyenTruyCap )
{
case “Administrator”:
nQuyen = 1;
break;
case “Admin”:
goto case “Administrator”;
default:
nQuyen = 2;
break;

}

3.5.3 Lénh lap

C# cung cip céc 1énh lap gidbng C++ nhu for, while, do-while va 1énh 1ip méi
foreach. N6 cling ho trg cac cau 1€nh nhay nhu: goto, break, continue va return.

3.5.3.1 Lénh goto

Lénh goto c6 thé dung dé tao 1énh nhay nhung nhiéu nha 1ap trinh chuyén nghi¢p
khuyén khong nén dung cau Iénh nay vi n6 pha v& tinh céu trac cua chuong trinh.
Céch dung cau 1€nh nay nhu sau: (giong nhu trong C++)

1. Tao moOt nhan

2. goto dén nhan do.

3.5.3.2 Vong lap while

Cu phéap:
while ( biéu thuc logic )
khéi lénh;

Khéi_lénh s& duge thyc hién cho dén khi nao biéu thirc con dung. Néu ngay tir dau
biéu thurc sai, khoi 1énh s€ khong dugce thuc thi.

3.5.3.3 Vong lap do ... while

Cu phap:
do
khbi 1énh
while ( biéu_thﬁc_logic )

Khac v6i while khéi 1énh s& duge thuc hién trude, sau d6 biéu thirc duoc kiém tra.
Néu biéu thue ding khoi 1énh lai dugce thuc hién.

3.5.3.4 Vong lap for

Cu phap:
for ( [khdi tao bién dém]; [biéu thtc]; [gia tdng bién dém] )
khéi 1lénh;

Vi du 3-4 Tinh tong cic s6 nguyén tir a dén b
int a = 10; int b = 100; int nTong = 0;
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for ( int i = a; 1 <= b; i++ )

{
nTong += 1i;
}

Cau Iénh lap foreach s€ dugc trinh bay ¢ cac chuong sau.

3.5.3.5 Cau lénh break, continue, va return
Ca ba cau 1énh break, continue, va return rat quen thugc trong C++ va Java, trong
C#, y nghia va céach st dung chiing hoan toan giong véi hai ngoén ngir nay.

3.6 Toan tu

Céc phép toan +, -, *, /1a mot vi du vé toan tir. Ap dung cac toan tir nay 1én céc bién
kicu so ta c6 két qua nhu viée thue hién cac phép toan thong thuong.

int a = 10;
int b = 20;
int ¢ = a + b; // ¢ =10 + 20 = 30

C# cung cap cip nhiéu loai toan tir khac nhau dé thao tac trén céac kiéu bién dir liéu,
duoc liét ké trong bang sau theo tirng nhém ngir nghia.

Bang 3-3 Cac nhém toan tir trong C#

Nhoém toan tur Toan tu Y nghia
Toan hoc + - * /% cdng , trr, nhan chia, léy phén du
Logic & | ~ ! ~ && || true | phép toan logic va thao tac trén bit
false
Ghép chudi + ghép ndi 2 chudi
Tang, giam ++, -- tang / giam toan hang 1én / xudng 1. Pung
trudc hodc sau toan hang.
Dich bit << >> dich trai, dich phai
Quan hé == l= < > <= >= béng, khac, nhd/16n hon, nhé/16m hon
hodc bang
Géan = += -= *= /= %= &= | phép gan
= "= <<= >>=
Chi sé [] cach truy xuat phan tir cia mang
Ep kiéu ()
Indirection va * => [] & dung cho con tré
Address

3.6.1 Toan tr gan (=)

Toan ttr nay cho phép thay doi cac gia tri ctia bién bén phai toan tir bang gi tri bén

trai toan tu.
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3.6.2 Nhém toan tur toan hoc

C# dung cac toan tir sb hoc véi ¥ nghia theo ding tén cta chung nhu: + (cong), —
(trtr) , * (nhan) va / (chia). Tuy theo kiéu cta hai toan hang ma toan tir tra vé kleu
tuong tng. Ngoai ra, con co toan tir % (liy phan du) duoc sir dung trong cic kiéu sd
nguyeén.

3.6.3 Cac toan tr tang va giam

C# ciing ké thira tir C++ va Java cac toan t: +=,-=, *=, /= , %= nhim lam don
gian hoa. No con ké thira cac toan tir tién to va hdu t6 (nhu bién++, hay ++bién) dé
giam bét su cong kénh trong cac toan tir ¢ dién.

3.6.4 Cac toan ti quan hé

Cé}c toan tir quan hé dugc dung Qé so sanh hai gia tri yc’ri nhau va két qua tra vé ¢o
kiéu Boolean. Toan tir quan h¢ gom c6: == (so sanh bang), != (so sanh khac), > (so
sanh 16n hon), >= (16n hon hay bang), < (so sanh nho hon), <= (nhd hon hay bang).

3.6.5 Cac toan t logic

Cac toan tur logic gom c6: && (va), || (hodc), ! (phu dinh). Cac toan tir nay dugc
dung trong cac biéu thurc diéu kién dé két hop cac toan tir quan hé theo mot y nghia
nhéat dinh.

3.6.6 Th( tu cac toan tir

Péi v6i cac biéu thuc toan, thi tu wu tién 1a thir tu duoc qui dinh trong toan hoc.
Con tht ty wu tién thyc hién ctia cdc nhom toan tuor dugc liét ké theo bang dudi day

Bang 3-4 Thir tw wu tién ctia cac nhom toan tir (chiéu wu tién tir trén xuong)

Nhoém toan tu Todn twr Y nghia
Primary (chinh) {x} x.y £(x) al[x] x++
-
Unary + - ! ~ 44+4x —x (T)x
Nhan * /% Nhan, chia, 1y phan du
Cong + - cong, tru
Dich bit << >> Dich trai, dich phai
Quan hé < > <= >= is nho hon, 16n hon, nho hon hay béng,
16mn hon hay bang va la
Bing == = bang, khac
Logic trén bit AND | & Va trén bit.
XOR A Xor trén bit
OR hodc trén bit
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biéu kién AND && Va trén biéu thac diéu kién
Diéu kién OR Il Hodc trén biéu thurc didu kién
Diéu kién ?: diéu kién tuong tu if
Assignment = *= /= %= 4= -= <<=
=>> &= "= |=

3.6.7 Toan tu tam phan
Cu phép:

<biéu thtc diéu kién>? <bidu thuc 1>: <bidu thuc 2>;
Y nghia:

Néu biéu thtc diéu kién dung thi thuc hién biéu thuc 1.
Néu sai thi thuc hién bié&u thtc 2.

3.7 Tao vung tén

Nhu di c6 giai thich trong phan tich vi du HelloWorld, viing tén 1a mot cach t6 chirc
ma nguon thanh cac nhom c6 ngit nghia lién quan. Vi du:

Trong md hinh kién trac 3 16p (3 tang, tiéng Anh 1 3 — tier Architecture) chia mot
Umg dung ra thanh 3 tang: tang giao dién, ting nghiép vu va tang dir liéu
(Presentation, Bussiness va Data). Ta c6 thé chia du 4n thanh 3 ving tén tuong ng:
Presentation, Bussiness va Data. Cac ving tén nay chtra cac 16p thudc vé tang cua
minh.

Mot vung tén chira cac 16p va cac vung tén con khac. Vay trong vi du trén ta s€ tao
mét vung tén chung cho ng dung la MyApplication va ba vung tén kia s¢ 1a ba
vung tén con cua vung t€n MyApplication. Cach nay giai quyét duoc truong hop
néu ta c6 nhiéu dy an ma chi c6 3 vung tén va dan dén viéc khong biét mot 1op
thudc ving tén Data nhung khong biét thudc dy an nao.

Sd do cay vung tén

MyApplication

|vungténcon|| Cac I6p ||vungténcon|| Cac lép ||vungténcon|| Cac lép |

Vung tén con duge truy xuat théng qua tén ving tén cha cach nhau bang ddu chim.

Dé khai bao ving tén ta sir dung tir khoa namespace. Vi du dudi ddy 1a 2 cach khai
bdo cac vung tén trong vi du & trén.
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Cach 1

namespace MyApplication

{
namespace
{
// khai
// khai
}
namespace
{
// khai
// khai
}
namespace
{
// khai
// khai

}
Cach 2

namespace MyApplication.Presentation

{

Presentation

bdo 16p
b4do vung tén

Bussiness

bdo 16p
b4do vung tén

Data

bao 16p
bdo vung tén

// khai bao 16p
// khai bdo vung tén con

}

con

con

con

namespace MyApplication.Bussiness

{

// khai bao 16p
// khai bdo vung tén con

}

namespace MyApplication.Data

{

// khai bdo 1lép
// khai bdo vung tén con

}

Céch khai bao vung tén thtr nhat chi tién néu cac vung tén nam trén cung mot tap

Gvhd: Nguyén T4n Trin Minh Khang

tin. Cach thr hai ti¢n lgi hon khi cac vung tén nam trén nhiéu tap tin khéac nhau.

3.8 Chi thi tién x7 Iy

Khong phai moi ciu 1énh déu duogc bién dich cing lic ma c6 mot sd trong ching
duoc bién dich trudc mot s6 khac. Cac cau 1énh nhu thé nay goi 1a cac chi thi tién
xu ly. Céc chi thi tién xt ly duogc dat sau dau #.

3.8.1 Dbinh nghia cac dinh danh

#define DEBUG dinh nghia mot dink danh tién xir Iy (preprocessor identifier)
DEBUG. Mic du cac chi thi tién xir Iy c6 thé dinh nghia & ddu tuy thich nhung dinh
danh tién xtr 1y bat budc phai dinh nghia & diu ciia chuwong trinh, trudc ca tir khoa
using. Do d, ta can trinh bay nhu sau:

#define DEBUG
//... md ngudn binh thudng - khdédng anh hudéng béi bé tién xu 1y
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#1if DEBUG

// ma ngudn dugc bao gém trong chuong trinh

// khi chay duédi ché d& debug

#else

// ma ngudn dugc bao gdém trong chuong trinh

// khi chay dudi ché& d& khéng debug

#endif

//... cac doan mi& ngudn khéng anh hudng tién xu 1y

Trinh bién dich nhay dén cac doan thoa diéu kién tién bién dich dé bién dich trude.

3.8.2 Huay mot dinh danh

Ta huy mot dinh danh bfmg cach dung #undef. Bo tién xur 1y duyét ma nguén tw
trén xudng dudi, nén dinh danh dugc dinh nghia tr #define, hiy khi gap #undef
hay dén hét chuong trinh. Ta s& viét la:
#define DEBUG
#if DEBUG
// ma ngudn dugc bién dich
#endif
#undef DEBUG

#if DEBUG
// ma ngudn s& khéng dugc bién dich
fendif

3.8.3 #if, #elif, #else va #endif

Day la céc chi thi dé chon lya xem c6 tién bién dich hay khong. Cac chi thi trén co y
nghia tuong tu nhu cau 1é€nh diu kién if - else. Quan sat vi du sau:
#if DEBUG
// bién dich doan ma& nay néu DEBUG duoc dinh nghia
#elif TEST
// bién dich doan m& nay néu DEBUG khéng dugc dinh nghia
// nhung TEST dugoc dinh nghia
#else
// bién dich doan m& nay néu DEBUG 1la&n TEST
// khéng dugc dinh nghia
#endif

3.8.4 Chi thi #region va #endregion
Chi thi phuc vu cho cac cong cu IDE nhu VS.NET cho phép md/dong céc ghi chu.

#region Péng md mdt doan ma

// ma ngudn

#endregion
khi nay VS.NET cho phép dong hodac m¢ vung ma nay. Vi du trén dang ¢ trang thai
m¢. Khi ¢ trang thai dong n6 vhu sau

Péng md mét doan mi
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Chucng 4 LGp va doi tugng

boi tuong 1a mdt tri co thé duoc tao ra, luu gilr va su dung. Trong C# tat ca cac bién
déu 1a ddi tuong. Cac bién kiéu s6, kiéu chudi ... déu la ddi twong. Mdi mot ddi
tuong déu c6 cac bién thanh vién dé luu giir dit liéu va c6 cac phuong thie (ham) dé
tac dong lén bién thanh vién. Mdi dbi tuong thudc vé mot 16p ddi tuong nao do. Cac
dbi twong c6 cung 16p thi c¢6 cing cac bién thanh vién va phuong thuc.

4.1 DPinh nghia I&p

Pinh nghia mdt 16p méi voi cu phap nhu sau:
[attribute] [bd ti truy xudt] class dinh danh [:16p co sd]
{
than 16p
}

Vi du 4-1 Khai bao mot lop

public class Tester

{

public static int Main( )

{

}
}

Khi khai bao mot 16p ta dinh nghia cac dic tinh chung cia tit ca cac ddi tuong cua
16p va cac hanh vi ciia ching.

Vi du 4-2 Khai bao, tao va sir dung mdgt 16p
using System;
public class Time
{
// phuong thuc public
public void DisplayCurrentTime ( )
{
Console.WritelLine( "stub for DisplayCurrentTime" );
}
// cac bién private
int Year; int Month; int Date;
int Hour; int Minute; int Second;
}
public class Tester
{
static void Main( )
{
Time t = new Time ( );
t.DisplayCurrentTime ( );
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}
4.1.1 BG tU truy xuét

B6 tir truy xuat xac dinh thanh vién (no6i tit cua bién thanh vién va phuong thic
thanh vién) nao cua l6p duogc truy xuat tir 16p khac. Co cac loai ki€u truy xuat sau:

Bang 4-1 Cic bo tir truy xuit

Tir khéa Giai thich

public Truy xuit moi noi

protected Truy xuét trong ndi bd 16p hoic trong cac 16p con

internal Truy xuat ndi trong churong trinh (assembly)

protected internal Truy xuét ndi trong chuong trinh (assembly) va trong
cac 16p con

private (mdc dinh) Chi duogc truy xuat trong ndi bd 16p

4.1.2 Cac tham s6 cla phuadng thirc

Mdi phuong thirc ¢6 thé khong cé tham s ma ciing ¢ thé c¢6 nhiéu tham sd. Cac
tham s6 theo sau tén phuong thirc va dat trong cap ngodc don. Vi du nhu phuong
thirc SomeMethod sau:

Vi du 4-3 Cac tham s6 va cach dung ching trong phwong thirc

using System;
public class MyClass
{

public void SomeMethod (int firstParam, float secondParam)

{
Console.Writeline ("Here are the parameters received: {0}, {1}",
firstParam, secondParam);

}
}

public class Tester

{

static void Main( )
{
int howManyPeople = 5;
float pi = 3.14f;
MyClass mc = new MyClass( );
mc.SomeMethod (howManyPeople, pi);

}

4.2 Tao doi tugng

Tao mot d6i tuong b'fmg cach khai bao kiéu va sau do dung tur khod new dé tao nhu
trong Java va C++.
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4.2.1 Ham dung - Constructor

Ham dung la phuong thuc dau tién dugc triéu goi va chi goi mét lan khi khoi tao
doi tugng, n6 nham thiét 1ap céc tham s6 dau tién cho doi tugng. Tén ham dung

trung tén 16p; con cadc mat khac nhu phuong thirc binh thuong.

Néu 16p khong dinh ng}ﬁa ham dung, trinh bién dich tu dong tao mdot ham dung
mac dinh. Khi d6 cac bién thanh vién s€ dugc khdi tao theo cac gid tri méc dinh:

Bang 4-2 Kiéu co sé va gia tri mic dinh

Kiéu Gi4 tri mac dinh
s6 (int, long, ...) 0

bool false

char A0 (null)
enum 0

Tham chiéu null

Vidu 4-4 Cach tao ham dung

public class Time

{

}

// public accessor methods
public void DisplayCurrentTime (

{

System.Console.WriteLine ("{0}/{1}/{2}
Minute,

Month, Date, Year, Hour,

}
// constructor
public Time (System.DateTime dt)
{
Year = dt.Year;
Month = dt.Month;
Date dt.Day;
Hour = dt.Hour;
Minute dt.Minute;
Second dt.Second;
}
// private member variables
int Year;
int Month;
int Date;
int Hour;
int Minute;
int Second;

public class Tester

{

static void Main( )

{

System.DateTime currentTime =
new Time (currentTime) ;

Time t =

t.DisplayCurrentTime( );

)

{3}:{4}:(5}",
Second) ;

System.DateTime.Now;
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}
}/
Ket qua:
11/16/2000 16:21:40

4.2.2 Khdi tao

Ta c6 thé khoi tao gia tri cac bién thanh vién theo ¥ muén bang cach khai tao nd
trong constructor cua 16p hay c6 thé gan vao truc tiép luc khai bao. Véi gia tri khoi
tao nay thi khi mot d6i tugng khai bao kiéu ciia 16p nay thi gia tri ban dau 1a cac gia
tri khoi tao chtr khong phai 1a gia tri mac dinh.

4.2.3 Ham dung sao chép

Ham dung sao chép (copy constructor) 13 sao chép toan bo nodi dung cac bién tir dbi
tuong da ton tai sang doi twong maéi khoi tao.

Vi du 4-5 Mgt ham dung sao chép

public Time (Time existingTimeObject)

{
Year = existingTimeObject.Year;
Month = existingTimeObject.Month;
Date = existingTimeObject.Date;
Hour = existingTimeObject.Hour;
Minute = existingTimeObject.Minute;
Second = existingTimeObject.Second;

}

4.2.4 Tu khoa this

Tur khod this dugc dung dé tham chiéu dén chinh ban than cua doi twong do. Vi du:
public void SomeMethod (int hour)
{

this.hour = hour;

}

4.3 SU dung cac thanh vién tinh

Céc dic tinh va phuong thirc ctia mot 10p co thé 1a thanh vién thé hién (instance
member) hay thanh vién tinh. Thanh vién thé hién thi két hop véi thé hién ciia mot
kiéu, trong khi cac thanh vién cta static né lai 1a mot phan cta 16p. Ta co thé truy
cap cac thanh vién static thong qua tén ctia 16p ma khong can tao mot thé hién 16p.

4.3.1 Cach goi m6t thanh vién tinh

Phuong thirc tinh (static) duoc noi 14 hoat dong trong 16p. Do d6, né khong thé
dugc tham chi€u this chi to1. Phuong thure static cling khong truy cép truc ti€p vao
cac phuong thire khong static duge ma phai dung qua thé hién cua doi tugng.

Vidu 4-6 Cach sir dung phwong thirc tinh

using System;
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public class MyClass
{
public void SomeMethod (int firstParam, float secondParam)
{
Console.WriteLine (
"Here are the parameters received: {0}, {1}",
firstParam, secondParam) ;
}
}

public class Tester

{

static void Main( )
{
int howManyPeople = 5;
float pi = 3.14f;
MyClass mc = new MyClass( );
mc.SomeMethod (howManyPeople, pi);

}

Trong vi du trén phuong thitc Main() 1a tinh va phuong thuc SomeMethod() khong
1a tinh.

4.3.2 S dung ham dung tinh

Ham dyng tinh (static constructor) s& duoc chay trudc khi bat ky déi tuong nao tao
ra.Vi du:

static Time ( )

{

Name = "Time";

}
Khi dung ham dung tinh phai kha than trong vi nd ¢6 thé c6 két qua kho ludng.

4.3.3 Ham dung private

Khi mudn tao mot 16p ma khong cho phép tao bat ky mdt thé hién nao cua 16p thi ta
dung ham dung private.

4.3.4 S dung cac trudng tinh

Céach dung chung cac bién thanh vién tinh 13 giit vét ciia mot sb cac thé hién ma
hién tai n6 dang ton tai trong 16p do.

Vidu 4-7 Cach dung trwong tinh

using System;
public class Cat

{
public Cat( )

{

instances++;

}
public static void HowManyCats( )

{
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Console.WriteLine ("{0} cats adopted",
instances) ;
}
private static int instances = 0;

}

public class Tester

{

static void Main( )
{
Cat.HowManyCats ( );
Cat frisky = new Cat( );
Cat.HowManyCats ( );
Cat whiskers = new Cat( );
Cat.HowManyCats ( );
}
},
Két qua:
0 cats adopted
1 cats adopted
2 cats adopted

Ta c6 thé thdy duoc rang phuong thirc static c¢6 thé truy cap vao bién static.

4.4 Huy doi tugng

Gidng voi Java, C# ciing cung cap bo thu don rac tw dong no s& ngam huy cac bién
khi khong ding. Tuy nhién trong mét s6 trudng hop ta ciing can huy tudng minh,
khi do6 chi viéce cai dat phuong thirc Finalize(), phuong thirc nay s€ duoc goi béi bo
thu don rac. Ta khong can phai goi phuong thirc ndy.

4.4.1 Huay tu cua C#
Huy tir cia C# ciing giéng nhu hily tr trong C++. Khai bao mot huy tir theo ca
phép:

~<dinh danh>() {}
trong d6, dinh danh ciia hay tir tring v6i dinh danh cta 16p. Dé huy tuong minh ta
goi phuong thirc Finalize() cua 16p co s& trong ndi dung cua huy tir nay.

4.4.2 Finalize hay Dispose

Finalize khong dugc phap goi tuong minh; tuy nhién trong truong hop ta dang gilr
mot tai nguyén hé thong va ham goi c6 kha ning giai phong tai nguyén nay, ta sé
cai dat giao dién IDisposable (chi c6 mot phuong thirc Dispose). Giao di¢n s€ dugc
dé capp o chuong sau.

4.4.3 Cau lénh using

Boi vi ta khong thé chic rang Dispose() s€ dugc goi va vi viéc giai phong tai
nguyén khong thé xac dinh dugc, C# cung cap cho ta 1énh using dé dam bao rang
Dispose() s& duoc goi trong thoi gian sém nhat. Vi du sau minh hoa van dé nay:
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Vidu 4-8 Sir dung using

using System.Drawing;
class Tester

{

public static void Main( )

{
using (Font theFont = new Font("Arial", 10.0f))

{

// su dung theFont
} // phuong thtic Dispose cua theFont dugc goi
Font anotherFont = new Font ("Courier",12.0f);
using (anotherFont)

{
// su dung anotherFont
} // phuong thtic Dispose cua anotherFont dugc goi

}

4.5 Truyén tham s6

C# cung cap cac tham sd ref dé h iéu chinh gia tri ctia nhitng dbi twong bang cac
tham chiéu.

4.5.1 Truyén bang tham chiéu

Mot ham chi ¢ thé tra vé mot gia tri. Trong truong hop mudn nhan vé nhiéu két
qua, ta sir dung chinh cac tham s6 truyén cho ham nhu cac tham so6 c¢6 dau ra (chua
tri tra ve). Ta goi tham so truyén theo kiéu nay la tham chiéu.

Trong C#, tat ca cc bién c6 kiéu tham chiéu s& mic dinh 1a tham chiéu khi céc bién
nay dugc truyén cho ham. Céac bién kiéu gia tri dé khai bado tham chiéu, sir dung tur
khoa ref.

Vi du 4-9 Tri tra vé trong tham s6

public class Time
{
// mdét phuong thic public
public void DisplayCurrentTime ( )
{
System.Console.WriteLine ("{0}/{1}/{2} {3}:{4}:{5}",
Month, Date, Year, Hour, Minute, Second);
}
public int GetHour ( )
{
return Hour;
}
public void GetTime (ref int h, ref int m, ref int s)

{

h = Hour;
m = Minute;
s = Second;

}
// ham dung
public Time (System.DateTime dt)
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Year = dt.Year;
Month = dt.Month;
Date = dt.Day;
Hour = dt.Hour;
Minute = dt.Minute;
Second = dt.Second;
}
// bién thanh vién private
private int Year;
private int Month;
private int Date;
private int Hour;
private int Minute;
private int Second;
}
public class Tester
{
static void Main( )
{
System.DateTime currentTime = System.DateTime.Now;
Time t = new Time (currentTime) ;
t.DisplayCurrentTime( );
int theHour = 0;
int theMinute = 0;
int theSecond = 0;
t.GetTime (ref theHour, ref theMinute, ref theSecond) ;
System.Console.WritelLine ("Current time: {0}:{1}:{2}",
theHour, theMinute, theSecond);
}
}/
Két qua:
11/17/2000 13:41:18
Current time: 13:41:18

4.5.2 Truyén tham s6 dau ra (out parameter)

Nhu da c6 dé ap ¢ cac chuong trudc, dé sir dung dugc, mdt bién phai dugc khai bao
va khéi tao gia tri ban dau. Nhu trong Vi du 4-9 céc bién theHour, theMinute,
theSecond phai duoc khoi tao gia tri 0 trude khi truyén cho ham GetTime. Sau 10i
goi ham thi gia tri cac bién s& thay ddi ngay, vi vdy C# cung cap tir khoa out dé
khong can phai kho8\73i tao tham s trudc khi ding. Ta sira khai bao ham GetTime
trong vi du trén nhu sau:

public void GetTime (out int h, out int m, out int s)

Ham Main() khong can khéi tao trudc tham sb

int theHour, theMinute, theSecond;

t.GetTime (out theHour, out theMinute, out theSecond);
Vi cac tham sb khong duoc khoi gan trude nén trong than ham (nhu truong hop nay
1a GetTime) khong thé sir dung cac tham s6 (thuc hién phép ldy gia tri tham s6) nay
trude khi khoi gan lai trong than ham. Vi du

public void GetTime (out int h, out int m, out int s)

{
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}

int nKhong_y nghia = h; // 18i, h chua khoi gén

4.6 Nap chong phuadng thdc va ham dung

Ta mudn c6 nhiéu phuong thirc ciing tén ma mdi phuong thic lai ¢6 cac tham sb
khac nhau, s6 lugng tham s6 cling c6 thé khac nhau. Nhu vdy y nghia cua cac
phuong thuc dugc trong sang hon va cac phuong thtc linh dong hon trong nhiéu

truong hop. Nap chong cho phép ta 1am duogc viée nay.
Vi du 4-10 Nap chéng ham dung

public class Time
{
// public accessor methods
public void DisplayCurrentTime ( )
{
System.Console.WriteLine ("{0}/{1}/{2} {3}:{4}:{5}",
Month, Date, Year, Hour, Minute, Second);
}
// constructors
public Time (System.DateTime dt)
{
Year = dt.Year;
Month = dt.Month;
Date = dt.Day;
Hour = dt.Hour;
Minute = dt.Minute;
Second = dt.Second;
}
public Time (int Year, int Month, int Date,
int Hour, int Minute, int Second)
{
this.Year = Year;
this.Month = Month;
this.Date = Date;
this.Hour = Hour;
this.Minute = Minute;
this.Second = Second;
}
// private member variables
private int Year;
private int Month;
private int Date;
private int Hour;
private int Minute;
private int Second;
}
public class Tester
{
static void Main( )
{
System.DateTime currentTime = System.DateTime.Now;
Time t = new Time (currentTime) ;
t.DisplayCurrentTime ( );
Time t2 = new Time (2000,11,18,11,03,30);
t2.DisplayCurrentTime( );
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}

4.7 Bong gdi dir liéu vdi property

Trong 1ép trinh C++, thong thudng dé doc hodc gan gia tri cho bién thanh vién, 1ap
trinh vién thuong viét hai ham get va set tuong tng cho bién. C# cung cap khai bao
ham chung goi 1a property cho ham get va set.

Vi du: trong 16p DocGia c6 bién thanh vién m sHoTen, cai dit Property cho bién
thanh vién nay nhu sau:

public string HoTen
{

get { return m sHoTen; }
set { m _sHoTen = value; }
}

Property c6 mot vai khac biét so véi ham thanh vién. Thi nhat khai bao Property
khong c6 tham s va cip ngodc. Trong than property dung hai tir khoa get/set tuong
ung cho hai hanh dong léy/thiét dat gia tri thudc tinh. Trong than set, co bién maic
dinh 1a value, bién nay s& mang kiéu dd dugc khai bao property, nhu trong trudng
hop trén 1a string. Bién value s& nhan gia tri dugc gan cho Property. Cach st dung
mot Property nhu sau:

1 // trong thé&n cua mdét ham
DocGia dgMoi = new DocGia();

// su dung property set
dgMoi.HoTen = "Nguyé&n V&n A";

oUW N

// su dung property get
8 string ten = dgMoi.HoTen; //ten c6 gid tri "Nguyé&n V&n A"

O dong ma thu 5, khéi set trong property HoTen s& duogc goi, bién value s& c6 gia
tri cua bién nam sau phép gan (trong truong hop nay la "Nguyén Van A").

Néu trong than ham khong cai dat ham set, property s& c6 tinh chi doc, phép gan s&
bi cam. Nguoc lai néu khong cai dat ham get, property s€ co tinh chi ghi.

Vidu 4-11 Minh hga dung mot property

public class Time
{
// public accessor methods
public void DisplayCurrentTime ( )
{
System.Console.WriteLine ("Time\t: {0}/{1}/{2} {3}:{4}:{5}",
month, date, year, hour, minute, second);
}
// constructors
public Time (System.DateTime dt)
{
year = dt.Year;
month = dt.Month;
date = dt.Day;

33



Lé6p va déi tuong Gvhd: Nguyén T4n Tran Minh Khang

hour = dt.Hour;
minute = dt.Minute;
second = dt.Second;
}
// tao mét dic tinh
public int Hour
{
get { return hour; }
set { hour = value; }
}
// cac bién thanh vién kié&u private
private int year;
private int month;
private int date;
private int hour;
private int minute;
private int second;
}
public class Tester
{
static void Main( )

{

System.DateTime currentTime = System.DateTime.Now;

Time t = new Time (currentTime) ;

t.DisplayCurrentTime( );

int theHour = t.Hour;

System.Console.WriteLine ("\nRetrieved the hour: {0}\n",
theHour) ;

theHour++;

t.Hour = theHour;

System.Console.WriteLine ("Updated the hour: {0}\n",

theHour) ;

}

4.7.1 Phuang thic get

Than cua phuong thirc fruy cdp get cling gidng nhu cac phuong thire khac nhung
phuong thirc nay tra vé mot ddi tuong kiéu 1a mot dic tinh cia 16p. Vi du mubn lay

Hour nhu sau:
get { return hour; }

4.7.2 Phugdng thirc set

Phuong thtc set thiét 1ap gia tri mot property cua ddi tuong va co tri tra vé 1a void.
Phuong thirc sef ¢6 thé ghi vao co so dir 1iéu hay cap nhat bién thanh vién khi can.
Vi du:

set { hour = value; }

4.7.3 Cac trudng chi doc

C# cung cép tir khoa readonly dé khai bao cac bién thanh vién. Cac bién khai bao
ki€u nay chi cho phép gén gia tri cho bién mot lan vao luc khéi tao qua constructor.
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Chudng 5 Thua ké va Pa hinh

Thira ké 1a cach tao méi mot 16p tir nhitng 16p c6 san. Tuc 1a né cho phép tai sur
dung lai ma nguén da viét trong 16p c6 san. Thira ké noi don gian 1a viéc tao mot
d6i tugng khac B thira hudng tat ca cac dic tinh cia 16p A. Cach nay goi 1a don
thira ké. Néu 16p B mudn cé dic tinh cua nhidu 16p A1, A2 ... thi goi 1a da thira ké.
Da thira ké 13 khai niém rat khé cai dit cho cac trinh bién dich. C# cling nhu nhiéu
ngon nglr khac tim céach tranh né khai niém nay.

Pa hinh 1a viéc 16p B thira ké cac dac tinh tur 16p A nhung c¢6 thém mdt s6 cai dat
riéng.

5.1 Dic biét hod va tong quat hoa

Sy dic biét va tong quat hoa co mdi quan hé tuong h6 va phan cép Khi ta noi
ListBox va Button 14 nhitng ctra s6 (Window), c6 nghia rang ta tim thiy duoc day da
cac dic tinh va hanh vi cia Window déu ton tai trong hai loai trén. Ta néi rang
Window la tong quat hoa cua ListBox va Button; nguoc lai ListBox va Button la hai
dac biét hoa cua Window

5.2 Su k€ thura

Trong C#, mdi quan hé chi tiét hod 1a mot kiéu ké thira. Sy ké thira khong cho mang
y nghia chi ti¢t hod ma con mang y nghia chung cta ty nhién vé moi quan h¢ nay.

Khi ta noi rang ListBox ké thira tir Window c6 nghia 1a n6 chi tiét hoa Window.
Window dugc xem nhu 1a 16p co so (base class) va ListBox duge xem la 16p ké thira
(derived class). Lop ListBox nay nhan tat ca cac dic tinh va hanh vi cua Window va
chi tiét hod né bang mot s6 thudc tinh va phwong thirc ctia nd can.

5.2.1 Thuc hién k€ thtra

Trong C#, khi ta tao mot 10p ké thira bang cach cong mot thém dau

ctia 10p ké thira va theo sau d6 1a 16p co sé nhu sau:
public class ListBox : Window

u..”

va sau tén

c6 nghia 1a ta khai bao mot 16p méi ListBox ké thira tir 16p Window.

L6p ké thira sé thira huong dugce tat cac phuong thire va bién thanh vién cia 16p co
sO, tham chi con thira hudng cé cac thanh vién ma co s¢ da thira hudng.
Vidu 5-1 Minh hoa cich ding 16p ké thira

public class Window

{
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// constructor takes two integers to
// fix location on the console
public Window (int top, int left)
{
this.top = top;
this.left = left;
}
// simulates drawing the window
public void DrawWindow ( )
{
System.Console.WritelLine ("Drawing Window at {0}, {1}",
top, left);
}

// these members are private and thus invisible
// to derived class methods; we'll examine this
// later in the chapter
private int top;
private int left;
}
// ListBox ké thua tu Window
public class ListBox : Window
{
// thém tham s vao constructor
public ListBox(
int top,
int left,
string theContents):
base (top, left) // goi constructor co so&

{
mListBoxContents = theContents;

}

// tao mdt phuong thiic méi béi vi trong

// phuong thic k& thtta cé su thay déi hanh vi

public new void DrawWindow ( )

{
base.DrawWindow( ); // goi phuong thuc co s&
System.Console.WriteLine ("Writing string to the listbox:

{0}", mListBoxContents);

}

private string mListBoxContents; // bién thanh vién moi

}

public class Tester

{

public static void Main( )
{
// tao moét thé hién co so
Window w = new Window (5,10);
w.DrawWindow ( ) ;
// tao mdét thé hién ké thua
ListBox 1lb = new ListBox(20,30,"Hello world");
1lb.DrawWindow ( ) ;

}
}/
Két qua:
Drawing Window at 5, 10
Drawing Window at 20, 30
Writing string to the listbox: Hello world
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5.2.2 Goi ham dung I8p co s@

Trong Vi du 5-1 16p ListBox thira ké tir Window va c¢6 ham dung ba tham sd. Trong
ham dung cta ListBox c6 15i goi dén ham dung cua Window thong qua tir khoa
base nhu sau:
public ListBox( int top, int left, string theContents):
base (top, left) // goi constructor co sd

Boi vi cac ham dung khong dugce thua ké nén 16p ké thira phai thyc hién ham dung
ctia riéng nd va chi ¢ thé dung ham dung co sé thong qua 101 goi tudng minh. Néu
16p co s co ham dung mic dinh thi ham dung 16p ké thira khong can thiét phai goi
ham dung co s& mdt cach tuong minh (mac dinh duogc goi ngam).

5.2.3 Goi cac phuadng thirc cta I16p cd sé

Dé goi cac phuong thirc ctia 16p co s& C# cho phép ta ding tir khoa base dé goi dén
cac phuong thure cia 16p co s¢ hién hanh.

base.DrawWindow( ); // goi phuong thuc co s&

5.2.4 Céach diéu khién truy cap

Cach truy cap vao cac thanh vién cua 16p dugc gidi han thdng qua cach dung cac tu
khoa khai béo kiéu truy cap va hiéu chinh (nhu trong chuong 4.1). Xem Béng 4-1
Céc bo tur truy xuat

5.3 Da hinh

Da hinh 13 viéc 16p B thira ké cac dic tinh tir 16p A nhung c6 thém mot sb cai dat
riéng. Da hinh ciing 1a cach c6 the dung nhieu dang cua mdt kiéu ma khong quan
tam dén chi tiét.

5.3.1 Tao kiéu da hinh

ListBox va Button déu 1a mot Window, ta mudn c6 mot form dé gilr tap hop tat ca
cac thé hién ctia Window dé khi mot thé hién nao dugc mod thi né co thé bat
Window cta né v& 1én. Ngan gon, form nay mudn quan 1y moi cu xir ciia tit ca cac
dbi twong da hinh cua Window.

5.3.2 Tao phuadng thdc da hinh

Tao phuong thirc da hinh, ta can dat tir khod virtual trong phuong thirc cua 16p co
s6. Vi du nhu:

public virtual void DrawWindow ( )
Trong 16p ké thira dé nap chdng lai ma ngudn ciia 16p co so ta dung tir khoa
override khi khai bao phuong thtrc va ndi dung bén trong viét binh thuong. Vi du vé
nap chong phuong thitc DrawWindow:

public override void DrawWindow ( )

{
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base.DrawWindow( ); // goil phuong thtc cua 1ldp co s&
Console.WritelLine ("Writing string to the listbox: {0}",
listBoxContents) ;

}
Dung hinh thirc da hinh phuong thirc nay thi tuy kiéu khai bao ciia ddi twong nao thi
n6 dung phuong thire cua 16p do.

5.3.3 Tao phién ban vdi tu khoa new va override

Khi can viét lai mot phwong thirc trong 16p ké thira ma di co trong 10p co sd nhung
ta khong muon nap chong lai phuong thirc virfual trong 16p co s& ta dung tir khoa
new danh dau trudc khi tir khod virtual trong 16p ké thura.

public class ListBox : Window

{

public new virtual void Sort( ) {...}

5.4 Ldp truu tugng

Phuong thurc triru tugng la phuong thie chi co tén thdi va nd phai dugc cai dat lai &
tat cac cac 16p ke thtra. Lép triru tuong chi thict 1ap mét co s& cho cac 16p ké thura
ma no6 khong the co bat ky mot theé hién nao ton tai.

Vidu 5-2 Minh hoa phwong thirc va l6p triru twgng

using System;
abstract public class Window
{
// constructor takes two integers to
// fix location on the console
public Window (int top, int left)
{
this.top = top;
this.left = left;
}
// simulates drawing the window
// notice: no implementation
abstract public void DrawWindow ( );
// these members are private and thus invisible
// to derived class methods. We'll examine this
// later in the chapter
protected int top;
protected int left;
}
// ListBox derives from Window
public class ListBox : Window
{
// constructor adds a parameter
public ListBox (int top, int left, string contents):
base (top, left) // call base constructor
{
listBoxContents = contents;
}
// an overridden version implementing the
// abstract method
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public override void DrawWindow ( )
{
Console.Writeline ("Writing string to the listbox: {0}",
listBoxContents) ;
}
private string listBoxContents; // new member variable
}
public class Button : Window
{
public Button(int top, int left): base(top, left)
{
}
// implement the abstract method
public override void DrawWindow ( )
{
Console.WriteLine ("Drawing a button at {0}, {1}\n", top, left);
}
}
public class Tester
{
static void Main( )

{

Window[] winArray = new Window[3];

winArray[0] = new ListBox(l,2,"First List Box");
winArray[l] = new ListBox(3,4,"Second List Box");
winArray[2] = new Button(5,6);

for (int 1 = 0;1i < 3; 1i++)
{

winArray[i].DrawWindow ( );

}
}

5.4.1 Gidi han cta I8p truu tugng

Vi du trén, phuong thic triru tuong DrawWindow() cua 16p triru tuwong Window
dugc 16p ListBox ké thira. Nhu vay, cac 16p sau nay ké thira tir 16p ListBox déu phai
thuc hién lai phuong thuc DrawWindow(), day la diém gidi1 han cua 16p triru tugng.
Hon nita, nhu thé sau nay khong bao gio ta tao dugc 16p Window ding nghia. Do
vay, nén chuyén 16p triru twong thanh giao dién triru tugng.

5.4.2 LGp niém phong

Lop niém phong voi y nghia trai nguoc han véi 10p triru tugng. L6p niém phong
khong cho bat ky 16p nao khac ké thira n6. Ta dung tir khoa sealed d€ thay cho tu
khod abstract dé dugc 16p nay.

5.5 Ld&p goc cua tat ca cac I16p: Object

Trong C#, cac 16p ké thira tao thanh cdy phan cip va 16p cao nhat (hay 16p co ban
nhat) chinh 1a 16p Object. Cac phuong thuc cta 16p Object nhu sau:
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Bang 5-1 Cac phuwong thirc ciia 16p ddi twong Object

Phuong thirc Y nghia sir dung

Equals So sanh gié tri cia hai ddi twong

GetHashCode

GetType Cung cip kiéu truy cap cua di tuong

ToString Cung cip mot biéu dién chudi ctia déi tuong
Finalize() Xoa sach by nho tai nguyén

MemberwiswClone Tao sao chép ddi twong; nhung khong thuc thi kiéu

Vidu 5-3 Minh hoa viéc ké thira 16p Object

using System;
public class SomeClass

{

}

public SomeClass (int wval)

{

value = val;

}
public virtual string ToString( )

{

return value.ToString( );

}

private int value;

public class Tester

{

}

static void Main( )

{

int 1 = 5;

Console.WriteLine ("The value of 1 is:

SomeClass s = new SomeClass (7);

{0}", 1.ToString( )):

Console.WritelLine ("The value of s is {0}", s.ToString( ));

}

Két qua:
The value of 1 is: 5
The value of s is 7

5.6 Ki€u Boxing va Unboxing

Boxing va unboxing la tién trinh cho phép kiéu gia tri (value type) duoc ddi xir nhur
kiéu tham chiéu (reference type). Bién kiéu gia tri dugce "goi (boxed)" vao d6i tuong
Object, sau d6 nguoc lai duge "thao (unboxed)" vé kiéu gia tri nhu cil.

5.6.1 Boxing la ngam dinh

Boxing 14 tién trinh chuyén d6i mot kiéu gia tri thanh kiéu Object. Boxing 1a mot

gia tri dugc dinh vi trong mot thé hién cua Object.
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Hinh 5-1 Kiéu tham chiéu Boxing

it the stack O the heap
i
123
int i=123;
0 (i boxed)

1283 — inl
phiject o=i; 123

Boxing 1a ngdm dinh khi ta cung cip mot gia tri & d6 mot tham chiéu dén gia tri nay
va gid tri dugc chuyén doi ngam dinh.

Vidu 5-4 Minh hoa boxing

using System;

class Boxing

{

public static void Main( )

{
int 1 = 123;
Console.WriteLine ("The object value = {0}", 1i);

}
}

Console. WriteLine() mong chd mot dbi twong, khong phai 1a sb nguyén. Dé phu
hop v&i phuong thuc, kiéu interger dugc ty dong chuyén boi CLR va ToString()
dugc goi dé lay két qua ddi twong. Pic trung ndy cho phép ta tao cac phuong thic
ldy mot ddi twong nhu 1 mot tham chiéu hay gid tri tham s6, phuong thirc s& 1am
viéc vO1 no.

5.6.2 Unboxing phai tuGng minh

Tra két qua cia mot ddi tuong vé mot kiéu gia tri, ta phai thuc hién md tudng minh
nd. Ta nén thiét 1ap theo hai budc sau:

1. Chéc chin rﬁng dbi tuong la thé hién ctia mot tri da duoc box.

2. Sao chép gia tri tir thé hién nay thanh gié tri ciia bién.
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Hinh 5-2 Boxing va sau d6 unboxing

On the stack On the haap
i
123
Iﬂ[l=12‘3.
0 (i boxed)
123 ——= int
ohject o=i; 123
]
123
int |=(int) 0;

Vidu 5-5 Minh hoa boxing va unboxing

using System;
public class UnboxingTest
{
public static void Main( )
{
int 1 = 123;
//Boxing
object o = 1i;

// unboxing (must be explict)

int j = (int) o;

Console.WriteLine("j: {O0}",

}

5.7 Ldp long

Lop dugc khai bao trong than ctia mot 16p dugce goi 1a 16p noi (inner class) hay 16p
16ng (nested class), 10p kia goi 1a 16p ngoai (outer class). Lop ndi c¢6 thuan loi 1a
truy cap duoc truc tiép tit ca cac thanh vién cua 16p ngoai. Mot phuong thuc cua
16p ndi cling co6 the truy cap dén cac thanh vién kiéu private ctia cac 16p ngoai. Hon
nira, 16p ndi nd an trong 16p ngoai so véi cac 10p khac, nd co thé 1a thanh vién kiéu
private cua 16p ngoai. Khi 16p ndi (vd: Inner) dugce khai bao public, n6 sé dugce truy
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xudt théng qua tén ciia 10p ngoai (vd: Outer) nhu: Outer.Inner.

Vidu 5-6 Cach dung lép noi

using System;
using System.Text;
public class Fraction

{

public Fraction (int numerator,

{

this.numerator=numerator;

this.denominator=denominator;

int denominator)
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}

}

// Methods elided...

public override string ToString( )

{
StringBuilder s = new StringBuilder( );
s.AppendFormat ("{0}/{1}",

numerator, denominator);

return s.ToString( );

}

internal class FractionArtist

{
public void Draw (Fraction f)

{

Console.WriteLine ("Drawing the numerator:

f.numerator) ;

Console.WritelLine ("Drawing the denominator:

f.denominator) ;
}
}
private int numerator;
private int denominator;

public class Tester

{

static void Main( )

{
Fraction fl1 = new Fraction(3,4);
Console.WriteLine("f1l: {0}", f1.ToString( ));

{or",

{orm,

Fraction.FractionArtist fa = new Fraction.FractionArtist():;

fa.Draw (f1l);
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Chuong 6 Nap chong toan tur

Muc tiéu thiét ke ctia C# 1a kiéu nguoi dung dinh nghia (16p) phai duoc dbi xir nhu
cac kiéu dinh sin. Vi dy, chung ta mudn 'dinh nghfa 16p phan s6 (Fraction) thi cac
chtrc niang nhu cong, trir, nhén, ... phéan sb 1a diéu tat yéu phai co. De lam duogc vige
do6 ta dinh nghia cac phuong thuc. cOng, nhan, ... khi d6, ta phai viét la:
Phén_sé téng = sb_thﬁ;nhﬁt.c@ng(sa_thﬁ;hai);
Céch nay hoi guong ép va khong thé hién hét y nghia. Diéu ta mudn 1a viét thanh:
Phan sb téng = s6 thu nhdt + sé thu hai;

dé 1am duoc diéu nay ta dung tir khod operator dé thé hién.

6.1 Cach dung tu khoa operator

Trong C#, cac toan tir 1a cac phuong thire tinh, két qua tra vé cua nd 1a gia tri biéu
dién két qua cua mot phép toan va cac tham sb 13 cac toan hang. Khi ta tao mot toan
tir cho mot 1p ta ndi 13 ta nap chong toan tir, nap chong toan tir cling giéng nhu bat
ky viéc nap chong cac phuong thirc nao khac. Vi du nap chong toan tir cong (+) ta
viét nhu sau:

public static Fraction operator+ (Fraction lhs, Fraction rhs)
N6 chuyén tham so /As ve phia trai toan tir va rhs ve phia phai cua toan tir.

C phap C# cho phép nap chong toan tir thong qua viéc dung tir khoa operator.

6.2 Cach hod trg cac ngdn ngll .Net khac

C# cung cap kha ning nap chdng toan tir cho 10p cua ta, ndi dung ra la trong
Common Language Specification (CLS). Nhirng ngon ngir khac nhu VB.Net ¢6 thé
khong ho tro nap chong toan tir, do d6, diéu quan trong 1 ta cling cung cap cac
phuong thirc ho trg kém theo cac toan tir dé co thé thuc hién duge & cac moi truong
khac. Do do, khi ta nap chong toan tir cong (+) thi ta cling nén cung cip thém
phuong thirc add() voi cung ¥ nghia.

6.3 Su hitu ich clia cac toan tur

Céc toan tir dugc nap chong c6 thé gitip cho doan ma ngudn cua ta d& nhin hon, dé
quan 1y va trong sang hon. Tuy nhién néu ta qua lam dung dua vao céac toan tir qua
moi hay qué riéng s€ 1am cho chuong trinh khé stir dung cac todn tir ndy ma doéi khi
con ¢6 cac nham lan vo vi nira.
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6.4 Cac toan tU logic hai ngbi

Cac toan tir kha pho bién 1a toan tir (==) so sanh bang giit hai dbi tuong, (=) so
sanh khong bang, (<) so sanh nho hon, (>) so sanh 16n hon, (<=, >=) twong g nho
hon hay bang va 16n hon hay bang 1a cac toan tir phai c¢6 cdp toan hang hay goi la
cac toan tir hai ngoi.

6.5 Toan tir so sanh bang

Néu ta nap chdng todn tir so sanh bing (==), ta cling nén cung cap phuong thire ao
Equals() boi object va hudng chirc nang nay dén toan tir bang. Piéu nay cho phép
16p ctia ta da hinh va cung cap kha ning hitu ich cho cic ngon ngir .Net khac.
Phuong thuc Equals() dugc khai bao nhu sau:

public override bool Equals (object o)

Bang cach nap chong phuong thirc nay, ta cho phép 16p Fraction da hinh v6i tat ca
cac ddi twong khac. Noi dung cua Equals() ta can phai dam bao rang c6 su so sanh
v6i ddi twong Fraction khac. Ta viét nhu sau:

public override bool Equals (object o)

{
if (! (o is Fraction) )
{

return false;

}

return this == (Fraction) o;
}
Toan tir is dugc dung dé kiém tra kiéu dang chay c6 phu hop v6i toan hang yéu cau
khong. Do d6, o is Fraction ladungnéuo cé kiéu la Fraction.

6.6 Toan tir chuyén dai kiéu (ép kiéu)

Trong C# ciing nhu C++ hay Java, khi ta chuyén tir kiéu thip hon (kich thudc nho)
1én kiéu cao hon (kich thudc 16n) thi viéc chuyén ddi nay ludn thanh cong nhung
khi chuyén tir kiéu cao xubng kiéu thap c6 thé ta s& mat thong tin. Vi du ta chuyén
tir int thanh long ludn ludn thanh céng nhung khi chuyén nguoc lai tir long thanh int
thi ¢6 thé tran s6 khong nhu ¥ cta ta. Do d6 khi chuyén tir kiéu cao xudng thip ta
phai chuyén tuong minh.

Ciing vy mudn chuyén tir int thanh kiéu Fraction ludn thanh céng, ta dung tir khoa
implicit dé biéu thi toan tur kiéu nay. Nhung khi chuyén tir ki€u Fraction co the s&
mat thong tin do vay ta dung tr khoa explicit dé biéu thi todn tur chuyén doi tuong
minh.

Vidu 6-1 Minh hoa chuyén ddi ngam dinh va twong minh

using System;
public class Fraction

{

public Fraction (int numerator, int denominator)
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Console.WriteLine ("In Fraction Constructor (int, int)");
this.numerator=numerator;
this.denominator=denominator;

}

public Fraction (int wholeNumber)

{

Console.WriteLine ("In Fraction Constructor (int)");
numerator = wholeNumber;
denominator = 1;

public static implicit operator Fraction (int thelnt)

System.Console.WritelLine ("In implicit conversion to Fraction");
return new Fraction (thelnt);
}
public static explicit operator int(Fraction theFraction)
{
System.Console.WriteLine ("In explicit conversion to int");
return theFraction.numerator / theFraction.denominator;
}
public static bool operator==(Fraction lhs, Fraction rhs)
{
Console.WriteLine ("In operator ==");
if (lhs.denominator == rhs.denominator &é&
lhs.numerator == rhs.numerator)

return true;
}
// code here to handle unlike fractions
return false;
}
public static bool operator !=(Fraction lhs, Fraction rhs)
{
Console.WriteLine ("In operator !=");
return ! (lhs==rhs);
}
public override bool Equals (object o)
{
Console.WritelLine ("In method Equals");
if (! (o is Fraction) )
{
return false;
}
return this == (Fraction) o;
}
public static Fraction operator+ (Fraction lhs, Fraction rhs)
{
Console.WritelLine ("In operator+");
if (lhs.denominator == rhs.denominator)
{
return new Fraction (lhs.numerator+rhs.numerator,
lhs.denominator) ;
}

// simplistic solution for unlike fractions

// 1/2 + 3/4 == (1*4) + (3*2) / (2*4) == 10/8
int firstProduct = lhs.numerator * rhs.denominator;
int secondProduct = rhs.numerator * lhs.denominator;
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return new Fraction/(
firstProduct + secondProduct,
lhs.denominator * rhs.denominator
);
}
public override string ToString( )
{
String s = numerator.ToString( ) + "/" +
denominator.ToString( );
return s;
}
private int numerator;
private int denominator;
}
public class Tester
{
static void Main( )

{

//implicit conversion to Fraction

Fraction fl1 = new Fraction(3);
Console.WriteLine("f1l: {0}", f1.ToString( ));
Fraction f2 = new Fraction(2,4);

Console.WriteLine ("f2: {0}", f£2.ToString( ));

Fraction f3 = f1 + f2;

Console.WriteLine ("f1 + £2 = £3: {0}", £3.ToString( ));
Fraction f4 = £3 + 5;

Console.WriteLine("£f3 + 5 = f4: {0}", f4.ToString( ));
Fraction f5 = new Fraction(2,4);

if (£5 == £2)
{
Console.WriteLine ("F5: {0} == F2: {1}", £5.ToString( ),
£f2.ToString( ));
}
int k = (int)f4; //explicit conversion to int

Console.WritelLine ("int: F5 = {0}", k.ToString());
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Chuong 7 Cau truc

Mot cdu triic (struct) 1a mot kiéu do nguoi ding dinh nghia, né twong tu nhu 16p
nhu nhe hon 16p.

7.1 Dinh nghia cau truc

Cu phap
[thudc tinh] [ki€u truy cdp] struct <dinh danh> [: <danh séch céc giao dién >]

// Cac thanh vién cla cau trac
b

Vidu 7-1 Minh hoa cich khai bio va ding mét ciu tric

using System;
public struct Location
{
public Location (int xCoordinate, int yCoordinate)
{
xVal = xCoordinate;
yVal = yCoordinate;
}
public int x
{
get{ return xval; }
set{ xVal = value; }
}
public int y
{
get{ return yval; }
set{ yval = value; }
}
public override string ToString( )

{
return (String.Format("{0}, {1}", xVal,yVal));

}
private int xVal;
private int yVal;
}
public class Tester
{
public void myFunc (Location loc)
{
loc.x = 50;
loc.y = 100;
Console.WritelLine ("Locl location: {0}", loc);
}
static void Main( )

{
Location locl = new Location (200,300);
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Console.WriteLine ("Locl location: {0}", locl);
Tester t = new Tester( );
t.myFunc (locl);
Console.WriteLine ("Locl location: {0}", locl);
}
}

Két qua:

Locl location: 200, 300

In MyFunc loc: 50, 100

Locl location: 200, 300
Khong gidng nhu 16p, cdu trac khong hd trg ké thira. Tat ca cac ciu trac thira ké
ngam dinh object nhung n6 khong thé thira ké tir bat ky 16p hay cau tric nao khac.
Céc céu trac cling ngam dinh 1a da niém phong. Tuy nhién, né cé diém gidng véi
16p 1a cho phép cai dat da giao dién.
Céu tric khong c¢6 huy tir cling nhu khong thé dat cac tham s6 tuy ¥ cho ham dung.
Néu ta khong cai dit bat ky ham dyung ndo thi cu tric duge cung cip ham dung
mic dinh, dit gia tri 0 cho tat ca cac bién thanh vién.
Do céu trac dugc thiét ké cho nhe nhang nén céc bién thanh vién déu 1a kiéu private
va dugc goi gon lai hét. Tuy timg tinh huéng va muc dich sir dung ma ta can can
nhic chon lwa dung 16p hay ciu tric.

7.2 Cach tao cau tric

Mubn tao mot thé hién cia ciu trac ta dung tir khoa new. Vi du nhu:
Location locl = new Location (200,300);

7.2.1 CAu tric nhu cac kiéu gia tri

Khi ta khai bdo va tao méi mot cu triic nhu trén 13 ta da goi dén constructor cua
cdu truc. Trong Vi du 7-1 trinh bién dich ty dong dong goi cdu trac va no duoc
dong gbi kiéu object thong qua WriteLine(). ToString()dugc goi theo kiéu cua
object, bo1 vi cac cau trac thira ké ngam tir object, nén né co kha niang da hinh, nap
chdng phuong thire nhu bat ky déi tugng nio khac.

Céu truc la object gia tri va khi n6 qua mdt ham, n6é dugc thong qua nhu gia tri.

7.2.2 Goi ham dung mac dinh

Theo trén di trinh bay khi ta khong tao bét ky nay thi khi tao mot thé hién cua ciu
trac théng qua tir khod new no s& goi dén constructor mac dinh cua cau trac. Noi
dung ctia constructor s& dit gia tri cac bién vé 0.

7.2.3 Tao cau trac khéng dung new

Béi vi céu tric khong phai 1a 16p, dg d6, thé hién cua 16p duogc tao trén stack. Cau
trac cling cho phép tao ma khong can dung tu khoa new, nhung trong truong hop
nay constructor khong dugc goi (cd mdc dinh lan nguoi dung dinh nghia).
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Chucng 8 Giao dién

Giao dién dinh nghia cac hop dong (constract). Cac 16p hay cdu tric cai dat giao
dién nay phai ton trong hop dong nay. Diéu nay co nghia 1a khang dinh voi client
(nguoi dung 16p hay cau tric) rang “Toi bao dam rang toi s& hd trg ddy diy du cac
phuong thirc, property, event, delegate, indexer da dugc ghi trong giao dién”

Mot giao dién c6 thé thira ké mot hay nhiéu giao dién khac, va mot 16p hay céu tric
c6 thé cai dat mdt hay nhicu giao dién.

Quan st vé phia lap trinh thi giao dién 1a tap cic ham duoc khai bdo sdn ma khong
cai dat. Céac 16p hay cau trac cai dat c6 nhiém vy phai cai tat ca cac ham nay.

8.1 Cai dat mot giao dién
Cu phap cua viéc dinh nghia mdt giao di¢n:

[attributes] [access-modifier] interface interface-name [:base-list]

{
}

Y nghia cua tirng thanh phan nhu sau
attributes: s& dé& cidp & phin sau.
modifiers: bd tu pham vi truy xudt cua giao dién
identifier: tén giao dién mubn tao
base-list: danh sach cac giao dién ma giao dién nay thua k&,
(n6i r& trong phdn thua ké)
interface-body: than giao dién luén ndm gitta cdp diu {}

interface-body

Trong thu vién .NET Framework cac giao dién thuong bit dau boi chir I (i hoa),
diéu nay khong bét budc. Gia sir rang chung ta tao mot giao dién cho cac 16p muén
luu trir xuong/d(_)c ra tu co so dir li€u hay cac hé luu trit khac. Pt tén giao dién nay
la IStorable, chira hai phuong thirc Read( ) va Write( ).

interface IStorable

{ void Read( );
void Write (object);
}
Giao dién nhu dung tén cia no: khong dir li€u, khong cai dat. Mot giao dién chi
trung ra cac kha nang, va khai nang nay s€ dugc hién thuc hod trong céc 16p cai dat
n6. Vi du nhu ta tao 16p Document, do mudn cac d6i tuong Document s€ dugc luu
trit vao co s& dit liéu, nén ta cho Document ké thira (cai dat) giao di¢n IStorable.

// 1lép Document thtta k& IStorable,
// phai cai &3t tdt cd cic phuong thuc cua IStorable
public class Document : IStorable
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{

public void Read( ) { // phai cai dat...}
public void Write (object obj) { // phai cai dat...}
/]

}

8.1.1 Cai dat nhiéu giao dién

Lé6p c6 thé cai dat mot hodc nhidu giao dién. Chang han nhu & 16p Document ngoai
luu trlt ra n6 con cé thé dugce nén lai. Ta cho 16p Document cai dat thém mot giao
dién thtr hai 1a ICompressible

public class Document : IStorable, ICompressible

Twong tu, Document phai cai dat tat ca phuong thire ciia ICompressible:
public void Compress( )

{
Console.WriteLine ("Implementing the Compress Method") ;

}

public void Decompress( )

{

Console.WriteLine ("Implementing the Decompress Method") ;

}
8.1.2 MG& rong giao dién

Chung ta c6 thé mo rong (thira k&) mot giao dién da ton tai bang cach thém vao d6
nhiing phuong thirc hodc thanh vién moi. Chfmg han nhu ta c6 thé mo rong
[Compressable thanh [LoggedCompressable voi phuong thic theo ddi nhitng byte
da duoc luu:

interface ILoggedCompressible : ICompressible

{
void LogSavedBytes( );

}

Lép cai dit phai can nhic chon lwya giita 2 16p ICompressable hay
ILoggedCompressable, diéu ndy phu thudc vao nhu cau ctia 16p d6. Néu mot 16p c6
st dung giao dién [LoggedCompressable thi n6 phai thuc hién toan bo cac phuong
thirc ctia ILoggedCompressable (bao gdm ICompressable va phuong thirc mé rong).

8.1.3 K&t hgp cac giao dién khac nhau

Tuong tu, chiing ta ¢ thé tao mot giao dién méi bang viéc két hop nhiéu giao dién
va ta c6 thé tuy chon viéc c6 thém nhimg phuong thire hodc nhing thudc tinh méi.
Vi du nhu ta tao ra giao dién IStorableCompressable tur giao dién I[Storable va
[LoggedCompressable va thém vao mot phuong thirc méi dung dé luu trir kich
thudce tap tin trude khi nén.

interface IStorableCompressible: IStoreable,ILoggedCompressible
{

void LogOriginalSize( );

}
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8.2 Truy xuat phucng thic cla giao dién

Chung ta c6 thé truy xuat thanh vién ctia giao dién IStorable nhu ching la thanh
vién cua 16p Document:

Document doc = new Document ("Test Document");

doc.status = -1;

doc.Read( );
hodc ta c6 thé tao mot thé dién cua giao di€n bang viéc phan phoi tai li¢u vé kiéu
cua giao dién va sau d6 su dung giao di¢n dé truy cap nhiing phuong thirc:

IStorable isDoc = (IStorable) doc;

isDoc.status = 0;

isDoc.Read( );
In this case, in Main( ) you know that Document is in fact an IStorable, SO you can take
advantage of that knowledge. As stated earlier, you cannot instantiate an interface
directly. That is, you cannot say:

IStorable isDoc = new IStorable( );

Mic du vy, ching ta c6 thé tao mot thé hién cta 16p thi cong nhu sau:

Document doc = new Document ("Test Document");

Sau day ta c6 thé tao mot thé hién cua giao dién bang viéc phan bd nhiing ddi tuong
thi cong dén nhiing ki€u giao di¢n, trong truong hop nay 1a [Storable:
IStorable isDoc = (IStorable) doc;

Chung ta két hop nhiing budc da mo ta trén bang doan ma dudi day:

IStorable isDoc = (IStorable) new Document ("Test Document");

8.2.1 Ep kiéu thanh giao dién

Trong nhiéu truong hop, ching ta khong biét ddi tugng 4y hd trg nhimng giao dién
loai gi. Gia sir nhu chiing ta c6 mét tap cac giao dién cuia Documents, mdt s6 trong
chung c6 thé luu trir con mot s6 khac thi khong thé, ching ta s& thém vao mot giao
dién tht hai ICompressable cho nhiing dbi twong thudc loai nay dé chung c6 thé nén
lai cho cong viéc chuyén dbi co lién quan dén email nhanh hon.

interface ICompressible

{

void Compress( );

void Decompress( );

}
V6i kiéu ctia Document, chung ta c6 thé khong biét rang chung dugc hd trg boi giao
dién IStorable hodc giao dién I[Compressable hoac ca hai. Chung ta c¢6 thé giai quyét
di€u nay bang cach phan bo nhiing giao di¢n lai:

Document doc = new Document ("Test Document");

IStorable isDoc = (IStorable) doc;
isDoc.Read( );
ICompressible icDoc = (ICompressible) doc;

icDoc.Compress ( );

Néu Document chi hd tro boi giao dién IStorable thi gia tri tra vé 1a:
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public class Document : IStorable

Viéc phan bd ICompressable phai dén khi bién dich méi biét duoc boi vi
ICompressable 1a mét giao dién hop 1€. Mac du vay, néu su phan bo t6i thi co thé s€
xdy ra 101, va lic ay thi mot exception s€ dugc quang ra dé canh bao:

An exception of type System.InvalidCastException was thrown.

Chi tiét vé exception s& dugc dé cap trong nhimng chuong sau:

8.2.2 Toan to “is ™

Khi chiing ta mudn mot dbi twong c6 kha niang hd tro giao dién, theo nguyén tic la
chung ta phai goi phuong thirc twong tng lén. Trong C# c6 2 phuong thiic ho trg
cong viéc nay.

Cu phép nhu sau:

expression is type

hay

if (doc is IStorable)
Chic 16p giao dién IStorable chiac ban van con nhé, & diy cau lénh if s& kiém tra
xem do1 tugng doc ¢6 ho trg giao dién [Storable khong ma théi.

That khéng may mén cho chung ta, tuy rat dé hiéu véi cach viét nhu thé nhung
chung lai khong hi¢u qua cho lam. D€ hiéu van d¢ 1a tai sao lai nhu thé thi ching ta
can phai nhung ching vao trong ma MSIL va sau dé phat sinh. Va sau day 1a mot
s0 ket qua (thé hién bang so Hexa)

IL_0023: isinst ICompressible

IL_0028: brfalse.s IL_0039

IL_002a: Idloc.0

IL_002b: castclass ICompressible

IL_0030: stloc.2

IL_0031: ldloc.2

IL_0032: callvirt instance void ICompressible::Compress( )

IL_0037: br.s IL_0043

IL_0039: 1dstr "Compressible not supported"
C6 mot s6 van dé 1a chung ta phai cha ¥ 13 trong phan kiém tra ICompressable trong
dong 23. Tur khoa isinst 1a ma MSIL cua tac tir is. Nhu ta thay trong phan kiém tra
doi tuong doc ¢ phia bén phai va & dong 2b thi vi¢c kiém tra thanh cong khi
castclass dugc goi.

8.2.3 Toan to “as”

Toan tir as két hop tac tir is va sy phan bé cac thao tac b?lng vige kiérn tra sy phan
bd ¢6 hop 18 hay khong (gia tri s€ tra vé la true) va sau day s& hoan tit cong vige.
Néu sy phan bd khong hop 18 (tac tir is s& tra vé gia tri false), tac tir as s& tra vé gid
tr1 null. Ca phép cua viéc khai bao:

expression as type
Poan ma sau day su dung tac tir as:

static void Main( )
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Document doc = new Document ("Test Document");
IStorable isDoc = doc as IStorable;
if (isDoc != null)
isDoc.Read( );
else

Console.WriteLine ("IStorable not supported");

ICompressible icDoc = doc as ICompressible;
if (icDoc != null)
icDoc.Compress ( );
else
Console.Writeline ("Compressible not supported");

}

Hay xem qua doan ma MSIL, chung ta thay c6 mdt so diém thuan ti¢n:
IL 0023: isinst ICompressible
IL 0028: stloc.2
IL 0029: ldloc.2
IL 002a: brfalse.s IL 0034
IL 002c: 1dloc.2
IL 002d: callvirt instance void ICompressible::Compress( )

8.2.4 Toan t( is hay toan tlr as

Céc giao dién xem ra c6 vé 1a nhimg 16p triru tugng. Thét ra thi chung ta c6 thé thay
doi phan khai bao cua giao dién IStorable thanh 16p truru tuong:
abstract class Storable

{
abstract public void Read( );
abstract public void Write( );
}

L6p Document ké thira tir 16p Storable, gia sir nhu chiing ta vira mua mot 16p List tir
mot hang thir ba vdi mong muodn 1a c6 sy két hop cua List voi Storable. Trong C++

ta c6 thé tao mot 16p StorableList Pﬁng cach ké thira tir List va Storable nhung trong
C# thi ta khong thé vi C# khong ho trg da thira ké.

Maic du vay, C# cho phép ching ta chi 10 ra ) giao di¢én va két xuét tur 16p co s0.
Bang véc tao mot giao di¢n Storable, ta c6 thé ké thura tir 16p List va giao di¢n
[Storable nhu trong vi du sau:

public class StorablelList : List, IStorable

{
// List methods here ...

public void Read( ) {...}
public void Write (object obj) {...}
//

}

8.3 Nap chong phan cai dat giao dién

Mot 16p thi cong that sy tw do thi phai danh dau mot vai hodc toan bd cac phuong
thirc ¢6 thé thuc hién dugc giao dién nhu 1a phuong thirc 40. Lép dan xuat tir chiing
c6 thé nap chong. Chang han nhu 16p Document c6 thé thuc hi¢n giao dién
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IStorable va xem cac phuong thirc Read( ) va Write( ) nhu la phuong thirc do.
Nguoi phat trién c6 thé két xuat tir nhing kiéu ctia Document, nhu 13 kiéu Note hay
EmailMessage va anh ta c6 1a quyét dinh Note véi tinh nang 13 s& duoc doc va viét
vao co so dit liéu hon 13 viéc thé hién bang mot tap tin.

8.4 Thuc hién giao dién mot cach tudng minh

Boi vi mot 16p o thé cai dit nhiéu giao dién nén co thé xay ra trudng hop dung do
ve tén khi khi hai giao dién cé cung mot t€n ham. Dé giai quyét xung dot nay ta
khai bao cai dat mdt cach tuong minh hon. Vi du nhu néu ta c6 hai giao dién
[Storable va ITalk déu cung c6 phuong thirc Read(), 16p Document s€ cai dat hai
giao dién nay. Khi d6 ta ta phai thém tén giao di¢n vao trudc tén phuong thire
using System;
interface IStorable
{
void Read( );
void Write( );
}
interface ITalk
{
void Talk( );
void Read( );
}

public class Document : IStorable, ITalk
{ // document constructor
public Document (string s)
{ Console.Writeline ("Creating document with: {0}", s);
;/ tao read cua IStorable
public virtual void Read( )
{ Console.Writeline ("Implementing IStorable.Read");
;ublic void Write( )
{ Console.WritelLine ("Implementing IStorable.Write");

}

// cai d&t phuong htic Read cua ITalk
void ITalk.Read( )
{
Console.Writeline ("Implementing ITalk.Read");
}
public void Talk( )
{
Console.WritelLine ("Implementing ITalk.Talk");
}
}
public class Tester

{

static void Main( )
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// create a document object
Document theDoc = new Document ("Test Document");

// Ep kiéu &é& cé6 thé goi IStorable.Read()
IStorable isDoc = theDoc as IStorable;

if (isDoc != null)

{

isDoc.Read( );

}

// Ep kidu dé& c6 thé& goi ITalk.Read()
ITalk itDoc = theDoc as ITalk;
if (itDoc != null)
{
itDoc.Read( );

}

theDoc.Read ( );
theDoc.Talk( );
}

}/
Ket qua:
Creating document with: Test Document
Implementing IStorable.Read
Implementing ITalk.Read
Implementing IStorable.Read
Implementing ITalk.Talk

8.4.1 Chon lua phai bay cac phuadng thirc cua giao dién

Nguoi thiét ké 16p ¢6 thém mot than loi 1a khi mét giao dién duoc thi cong thi trong
sudt qua trinh 4y su thi cong tuong minh ay khong dugc thé hién bén phia client
ngoai trir viéc phan bd. Gia sur nhu d6i twong Document thi cong giao dién
IStorable nhung chung ta khong muén cac phuong thic Read( ) va Write( ) dugc
xem nhu la public trong 16p Document. Chung ta c6 the sir dung phan thuc hién
tuong minh dé chic rang ching khong sin c6 trong sudt qua trinh phan bo. Diéu
nay cho phép chung gilt gin ngir nghia cua 16p Document trong khi ta thyc hi¢n
IStorable. Néu Client mu6én mot object c6 thé thi cong trén giao dién IStorable, thi
chiung phai c¢6 sy phan bé mot cach twong minh nhung khi sir dung tai liéu cia
ching ta nhu 1a Document trong ngir nghia la sé khong c6 cac phuong thirc Read( )
va Write ().

8.4.2 Thanh vién an

V61 mot kha nang méi 1a mot thanh vién cua giao dién c6 thé duoc an di. Vi du nhu
ching ta tao mot giao dién IBase vdi property P:

interface IBase

{
int P { get; set; }
}
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ya khi nhitng giao dién dugc ké thira tir no, chéng han IDerived thi property P duoc
an di vo1 mot phuong thirc mai P()

interface IDerived : IBase

{

new int P( );

}
Viéce lam an thanh vién nhu 1a lam trén d6i v6i IBase c6 thé xem nhu 1a mot y tuong
tbt, bay gio thi chung ta c6 thé an property P _trong giao dién co s0. Va trong nhiing
giao dién dugc ké thira tir ching s& phai can toi thiéu 1a 1 giao dién thanh vién
tuong minh. Do d6 ta c6 thé sir dung phan thi cong twong minh nay cho property co
s& hodc cho nhitng phuong thirc ké thira hodc sir dung ca hai. Do d6 ma ta c6 thé 3
phién ban cai dat khac nhau nhung van hgp I¢:

class myClass : IDerived

{
// explicit implementation for the base property
int IBase.P { get {...} }
// implicit implementation of the derived method
public int P( ) {...}

}

class myClass : IDerived

{
// implicit implementation for the base property
public int P { get {...} }
// explicit implementation of the derived method
int IDerived.P( ) {...}

}

class myClass : IDerived

{
// explicit implementation for the base property
int IBase.P { get {...} }
// explicit implementation of the derived method
int IDerived.P( ) {...}
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Chuong 9 Array, Indexer, and Collection

NET Framework cung cdp cho ta rat nhiéu kiéu 16p tdp hop: Array, ArrayList,
NameValueCollection, StringCollection, Queue, Stack, va BitArray. Array la 16p
don gian nhat. Trong C# nd dugc anh xa thanh cu phap dung san tuong tu nhu
C/C++.

Net Framework ciing cung nap nhitng giao dién chuan nhu IEnumerable,
[Collection dé tuong tac véi cac 16p tap hop (tai chua).

9.1 Mang (Array)

Mang la mot tap hop cac phén ttr co cung kiéu, duoc xac dinh vi tri trong tip hop
bang chi muc. C# cung cép nhimg dang ct phap dang don gian nhit cho viéc khai
bao mot mang, rat dé hoc va sur dung.

9.1.1 Khai bao mang

Chung ta c6 thé khai bdo m¢t mang ki€u C# nhu sau:
kidul] tén mang;

Vi du nhu:
int[] myIntArray;

Dau ngoic vuong [ ] biéu thi cho tén bién & sau la mot mang Vi du duoi day khai
bao mot bién kiéu mang nguyén mylIntArray véi s6 phan tir ban dau 1a 5:
myIntArray = new int([5];

9.1.2 Gia tri mac dinh

Gia stir ¢c6 doan ma sau:
/*1*/ int[] myArray;
/*2*/ maArray = new int[5];

/*3*/ Button[] myButtonArray;

/*4*/ myButtonArray = new Button[5];
dong /*1*/ khai bao bién myArray 1a mot mang kiéu int. Khi nay bién myArray co
gia tri 1a null do chua duoc khéi tao. Dong /*2*/ khai tao bién myArray, cac phan
tir trong mang dugc khoi tao b?lng gia tri mac dinh 1a 0. Dong /*3*/ tuong tu /*1%*/
nhung Button thudc kiéu tham chiéu (reference type). Dong /*4*/ khoi tao bién
myButtonArray, cac phan tir trong mang khong duoc khai tao (gia tri "khoi tao" 1a
null). St dung bét ky phan tir ndo ctia mang ciing gay 16i chua khai tao bién.
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9.1.3 Truy cap dén nhirng phan tir trong mang

Pé truy cép dén nhiing phan tir trong mang, ta str dung toan tir 1ay chi myc []. Ciing
gidng nhu C/C++, chi muc mang duoc tinh bat dau tir phan tir 0. Property Length
ctia 16p Array cho biét duogc kich thude mot mang. Nhu vy chi muc ctia mang di tir
0 dén Length - 1. Trong mang myArray vi du trén dé 1iy phan tir thir 2 (c6 chi s6 1a
1) trong mang, ta viét nhu sau:

int phan tu thu hai = myArray[1l];

9.2 Cau lénh foreach

foreach 1a mot 1énh vong lap, ding dé duyét tit ca cac phan tir cia mot mang, tap
hop (né1 ding hon 1a nhiing 16p c6 cai dat giao dién IEnumerable). Ci phap cua
foreach nhe nhang hon vong ldp for (ta c6 thé dung for thay cho foreach)
foreach (kiéu tén_bién in bién_méng)
{
khéi lénh
}

Vidu 9-1 Sir dung foreach

using System;
namespace Programming CSharp
{
// mdét 16p don gian dé& chtta trong mang
public class Employee
{
public Employee (int empID)
{
this.empID = emplD;
}
public override string ToString()
{
return empID.ToString() ;
}
private int empID;
private int size;
}
public class Tester
{
static void Main ()
{
int[] intArray;
Employee[] empArray;
intArray = new int[5];
empArray = new Employee[3];
// populate the array
for (int 1 = 0; 1 < empArray.Length; i++)
empArray[i] = new Employee (i+10);

foreach (int i in intArray)
Console.WriteLine (i.ToString());

foreach (Employee e in empArray)
Console.WriteLine (e.ToString());
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}

9.2.1 Khdi tao cac phan tir mang

Ta c6 thé khdi tao cac phan tir mang vao thoi diém khai bao mang, bang cach ta
cung cdp mot danh sach nhitng gia tri ciia mang duoc gidi han trong hai diu ngoic
nhon { }. C# c6 thé cung cip nhitng ¢t phapngéin gon nhu sau:

int[] myIntArray = new int[5] { 2, 4, 6, 8, 10 }

int[] myIntArray = { 2, 4, 6, 8, 10 }

Hai cach trén cho cung két qua 1a mot mang 5 phén trcogiatrila2, 4,6,8, 10.

9.2.2 TU khda params

Doi lic ¢o nhitng phuong thirc ta khong biét trude sb luong tham sé dugc truyén
vao nhu: phuong thirc Main() khong thé biét trude sd luong tham s6 ngudi ding sé
truyen vao. Ta co thé st tham s6 la mang. Tuy nhién khi goi ham ta phai tao mot
bién mang dé 1am tham sb. C# cung cap cu phap dé ta khong can truyén truc tiép
cac phan tir ciia mang bang cach thém tir khoa params

Vidu 9-2 Sir dung tir khoéa params

using System;
namespace Programming CSharp
{
public class Tester
{
static void Main( )

{

Tester t = new Tester( );

/**
* cach truyén tham sb bdng cic phidn tu
* khéng can phai kh&i tao mang
* (ct phap rat tu do)
*/
t.DisplayVals(5,6,7,8);

/**
* Cach truyén tham sb bdng mang
* Mang phai dugc tao sén
*/
int [] explicitArray = new int[5] {1,2,3,4,5};
t.DisplayVals (explicitArray) ;
}
public void DisplayVals (params int[] intVals)
{
foreach (int i in intVals)
{
Console.WritelLine ("DisplayVals {0}",1i);
}
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}

}/

Ket qua:
DisplayVals
DisplayVals
DisplayVals
DisplayVals
DisplayVals
DisplayVals
DisplayVals
DisplayVals
DisplayVals

O WN o Joy U

9.2.3 Mang nhiéu chiéu

Ma tran 1a mét vi dy vé mang hai chidu. C# cho phép khai bio mang n chiéu, tuy
nhién théng dung nhit van 1a ‘mang mot chiéu (mang) va mang hai chiéu. Vi du
trong phan nay 1a mang hai chiéu, tuy nhién d6i v6i n chiéu ct phap van tuong tu.

9.2.3.1 Mang chit nhat

Trong mang chir nhat (Rectangular array) 2 chiéu, chiéu thtr nhat 1a so dong va
chleu thir hai 1a s6 cot. SO phan tir trong céac dong la nhu nhau va bang sb cot (twong
tur s6 phan tir trong cac cot 1a nhu nhau va bang s6 dong) dé khai bao ta st dung cl

phap sau:
type [,] array-name
vi du nhu:
int [,] myRectangularArray;

9.2.3.2 Mang Jagged

Mang jagged la loai mang trong mang. Loai mang nay that su thi chung chi 1a mang
mot chiéu nhung nhitng phan tir cia chung c6 kha nang quan li dugc mdt mang
khac nira, ma kich thudc cac mang nay thay doi tuy theo nhu cau cua 1ap trinh vién.
Ta c6 the khai bao nhu sau:

type [ ] [ ...
Vi du nhu khai bao mot méang hai chiéu voi tén 1a myJaggedArray:

int [ ] [ ] myJdaggedArray;
Chung ta c6 thé truy cip phan tir thir 5 cua mang thd ba bang ca phap
myJaggedArray[2][4]

9.2.4 L&p System.Array

Lop Array co rat nhiéu ham hitu ich, no lam cho mang trong C# "thong minh" hon
nhiéu ngén ngr khac. Chung duge ho trg nhu 1a cac phuong thirc dugce dyng san
nhu truong hop string. Hai phuong thirc quan trong nhat ctua 16p System.Array la
Sort() va Reverse().
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9.3 Indexers

Indexer twong ty nhu Property, tuy c6 khac nhau mot chat vé ¥ nghia. Xét mot vi du
mo phong mot quyén sach c6 nhiéu chuong

-DsChuon
Sach g Chuang

1 *

Xay dung 2 16p Sach va Chuong. Lop Chuong cai dat binh thuong. Vi lop Séch ta
s& cai dat mot bién thanh vién c6 kiéu tii chira. BE don gian bién nay c6 kiéu 1la mdt
mang
public class Chuong
{
// Céac bién thanh vién
string m sTen;
string m_ sNoiDung;
}
public class Sach
{
// bién thanh vién
Chuong[] m_dsChuong;

// Property
public Chuong[] DsChuong
{
get{ return m_ dsChuong; }
}
}

Céch 1am nay c6 vai bét lgi nhu sau: thir nhat dé 1y noi dung tung chuong ching ta
dung Property dé lay danh sach chuong sau d6 duyét qua mang dé 1y chuong mong
muodn. Thir hai la mo6i chuong duoc dinh danh boi tén chuong nén ta mong mudn c6
cach ldy mot chuong thong qua tén ctia né. Ta c6 thé cai dat mot ham dé duyét qua
mang cac chuong, nhung Indexer s€ gitp lam viéc nay.

Vidu 9-3 Sir dung indexer

using System;
using System.Collections;
namespace ConsoleApplication
{
// Cai d&t 1lép Chuong
public class Chuong
{
private string m sTen;
private string m_sNoiDung;
public Chuong ()
{
m sTen = "";
m_sNoiDung = "";
}
public Chuong(string sTen, string sNoiDung)
{

m_sTen = sTen;
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m_sNoiDung = sNoiDung;
}
public string Ten
{
get { return m sTen; }
set { m _sTen = value; }
}
public string NoiDung
{
get { return m sNoiDung; }
set { m_sNoiDung = value; }
}
} // hét class Chuong
// Cai d&t 1é6p Sach
public class Sach
{
private string m sTen;
private ArrayList m dsChuong;
public Sach ()
{
m sTen = "";
m_dsChuong = new ArrayList();
}
public Sach(string sTen)
{
m_sTen = sTen;
m_dsChuong = new ArrayList();
}
public string Ten
{
get { return m sTen; }
set

{
if ( value == null )
throw new ArgumentNullException () ;

m_sTen = value;
}
}

// indexer th® nhit cé mét tham sb kiéu int
public Chuong this[int index]
{

get

{

if ( index < 0 || index > m dsChuong.Count - 1 )
return null;

return (Chuong)m dsChuong[index];

}

set

{
if ( index < 0 || index > m dsChuong.Count - 1 )

throw new ArgumentOutOfRangeException () ;

m dsChuong[index] = value;

}
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// indexer tht hai cé mdt tham sb kiéu string
public Chuong this[string tenChuong]
{
get
{
foreach (Chuong chuong in m_dsChuong)
{
if ( chuong.Ten == tenChuong )
{
return chuong;
}
}
return null;
}
}
public int add (Chuong chuong)
{
if ( chuong == null )
throw new ArgumentNullException () ;

return m_dsChuong.Add (chuong) ;

}
}// hét class Sach

class Class
{
static void Main(string[] args)
{
Sach s = new Sach("tlv");
s.add (new Chuong("CS", "Tac gia C3S"));
s.add (new Chuong ("VB", "Tac gia VB"));

Console.WriteLine (s.Ten);
// ding indexer tht nhét

Console.WriteLine (s[0].Ten + ": "+ s[0].NoiDung) ;
// dung indexer tht hai
Console.WriteLine ("VB: " + s["VB"].NoiDung) ;

Console.Read() ;

}
Trudce hét quan sat 16p Sach dé xem khai bao mot indexer

// indexer th® nhit cé mét tham sb kiédu int
public Chuong this[int index]

public: pham vi truy xudt cua indexer
Chuong: kiéu tra vé
int index: kiédu va tén tham s& nhan vao
this[...]: b3t budc d& khai bdo indexer
Than ham Indexer ciing chia thanh 2 ham get va set y hét nhu Property. Indexer
cung cap thém mdt hodc nhicu tham s va cho ta cach st dung nhu st dung mot
mang;:
// dung indexer th®@t nhét
Console.WriteLine(s[0].Ten + ": "+ s[0].NoiDung) ;

64



Array, Indexer, and Collection Gvhd: Nguyén T4n Trin Minh Khang

// dung indexer th®r hai
Console.WriteLine ("VB: " + s["VB"].NoiDung) ;

9.4 Cac giao dién tui chlra

NET Framework cung cdp mot sd cac giao dién chuan dé twong tac véi cac 10p tai
chtra hay dé cai dat cac 1op ti chira mo1 twong thich (c6 cung giao dién) vai cac 16p
chuan cua .NET Framework. Cac giao di¢n duoc li¢t ké & Bang 9-1 Cac giao dién
tui chtra

Bang 9-1 Caic giao dién tui chira

Giao di¢n Y nghia

IEnumerable Khi mét 16p cai dat giao dién nay, dbi tuong thude 16p c6 dugc
dung trong cau 1énh foreach

ICollection Pugc cai dit boi tat ca cac 10p tai chira c6 thanh vién CopyTo(),
Count, IsReadOnly(), IsSyncronize(), SyncRoot()

IComparer So sanh hai ddi tuong trong tai chtra

IList Dung boi cac 16p tai chira truy xuat phan tir théng qua chi muc
(s0)

IDictionary Duing béi cac 16p tii chira truy xuat phan tir thong qua quan hé
khoa/gia tri nhu Hashtabe, StoredList.

IDictionaryEnumerator Cho phép duyét dbi véi cac tai chira cai dat IDictionary

9.5 Array Lists

Mot van dé co dién trong khi st dung 16p Array 1a kich thude: kich thu6e mot mang
c¢d dinh. Néu khong thé biét trudc can c6 bao nhiéu phan tir, ta co the khai bao qua
nhiéu (lang phi) hay qué ich (chuong trinh ¢6 16i). ArrayList cai dat cdu trac dir lidu
danh sach liét ké cho phép cap phat dong cac phan tir. Lop nay cai dat giao dién
[List, ICollection, [Enumerable va c6 rit nhiéu ham dung dé thao tac 1én danh sach.

IComparable

ArrayList co phuong thirc Sort( ) gitp chung ta sap xép cac phan tir. Diéu ba"i:[ bude
la phan tir phai thudc 16p c6 cai dat giao dién [Comparable (c6 duy nhat mot
phuong thirc CompareTo()).

9.6 Hang dgi

Hang doi (queue) 1a mot tai chira hoat dong theo co ché FIFO (First in first out -
vao trude ra trude). Cling giong nhu ta di xép hang mua vé xem phim, néu ta vao
trudc mua vé thi ta s€ dugc mua vé trudc.

Hang doi 1a mot tap hop tét cho viéc ta sir dung dé quan 1i ngudn tai nguyén co gisi
han. Vi du nhu ta gui di nhitng thong di¢p dén tai nguyén, ma tai nguyén thi chi cé
thé gidi quyét cho mot thong di€p. Do doé ching ta phdi tao mot hang doi nhitng
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thong diép dé cho tai nguyén c6 thé dua vao d6 ma xur Ii “tir tir”. Lép Queue cai dat
tai chira nay.

9.7 Stacks

Stack 14 tai chira hoat dong theo co ché LIFO (Last in first out - vao sau ra trudc).
Hai phuong thirc co ban trong viéc thém hoac xo6a Stack la:Push( ) va Pop( ). Ngoai
ra Stack con c6 phuong thirc Peek( ), twong tu nhu Pop() nhung khong x6a bd phan
tr nay.

Cac 16p ArrayList, Queue va Stack déu co nhitng phuong thirc gidng nhau nhu
CopyTo( ) va ToArray( ) dung dé sao chép nhimg phan tir vao trong mot mang.
Trong trudng hop Stack thi phuong thire CopyTo( ) s€ sao chép nhing phan tor vao
mot mang mot chiéu di ton tai, va ndi dung ching s€ ghi de 1én vi tri bat dau ma
chung ta da chi dinh. Phuong thirc ToArray( ) trd vé mot mang mai véi ndi dung 1a
nhitngphan tir trong stack.

9.8 Dictionary

Dictionary 1a tén goi chung cho cac tai chtra luu trir cac phan tir theo quan hé
khoa/gia tri. Piéu nay c6 nghia la tvong tmg véi mot "khéa", ta tim dugc mot va chi
duy nhat mot "gia tri" twong ing.No6i cach khac 1a mot "gia tri" c¢6 mot "khoa" duy
nhat khong tring voi bat ky "khéa" cia gia tri khac.

Mot 16p mudn 1a mot Dictionary thi cai dit giao dién IDictionary. Lép Dictionary
muén dugc s dung trong cau Iénh foreach thi cai dat giao di¢n
[DictionaryEnumerator.

Dictionary thuong duoc ding nhat 1a bang bam (Hashtable).

Bang bam

Hashtable 13 cau tric dit liéu c6 muc tiéu tdi wu héa viée tim kiém. .et Framework
cung cap 16p Hashtable cai dat cau trac dir li€u nay.

Mot ddi twong duge dung nhu "khoéa" phai cai dat hay thira ké phuong thuc
Object.GetHashCode() va Object.Equals() (cac 16p thu vién .NET Framework hién
nhién thoa diéu kién nay). Mot diéu kién nita 1a ddi twong nay phai immutable (dir
lidu cac truong thanh vién khong thay d6i) trong luc dang 13 khoa.
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Chudng 10 Chudi

Chudi (strlng) trong C# 1a mot kiéu dung san nhu céc kiéu int, long..., c6 ddy du
tinh chdt mém déo, manh mg& va d& dung. Mot d6i twong chudi trong C# la mot hay
nhiéu ky tu Unicode khong thé thay d6i thir tu. No6i cach khac 1a cac phuong thirc
ap dung lén chu01 khong lam thay d61 ban than chudi, chung chi tao mot ban sao cd
stra d0i, chudi gbc van giir nguyén.

Pé khai bao mdt ddi tuong chudi, str dung tir khda string; ddi tuong nay that su
trung voi doi tugng System.String trong thu vién 16p .NET Framework. Viéc su
dung hai do1 tugng nay la nhu nhau trong moi truong hop.

Khai bao 16p System. String nhu sau:

public sealed class String:IComparable,ICloneable, Iconvertible

Khai bdo nay c6 nghia nhu sau:
seal - khdéng thé& thua k& tu 1ép nay
ICompareable - cédc d6i tuong chudi cé thé duoc sdp tht thu
IClonable - cé thé tao mét dbi tuong B méi y hét &bi tuong A.
IConvertible - c6é thé chuyén thanh cac kiéu dung s&n khac nhu
ToInt32 (), ToDouble() ..

10.1 Tao chudi mdi

Céch don gian nhat dé tao mot bién kiéu chudi 1a khai bao va gan mot chudi cho né
string sChuoi = "Khai bdo va gan mét chudi";
Mot s6 ky tu dac biét cé qui tic riéng nhu "\n", "\\" hay "\t".. dai dién cho ky
tu xudng dong, dau xuyét (\), dau tab...Vi du khai bao
string sDuongDan = "C:\\WinNT\\Temp";
bién sDuongDan s& c6 gia tri C:\WinNT\Temp. C# cung cap mdt cach khai bao theo
ding nguyén goc chuoi bang cach thém ky tu (@. Khai bdo sDuongban s€ nhu sau
string sDuongDan = @"C:\WinNT\Temp";

10.2 Phuadng thic ToString()

bay la phuong thirc cua dbi tuong object (va cua tit ca cac ddi twong khac)
thuong ding dé chuyén mot dbi tuong bt ky sang kiéu chudi.

int myInteger = 5;

string integerString = myInteger.ToString() ;
Chudi intergerString c6 gia tri 1a "5". Bang cach nay ta ciing c6 thé tao mot
chudi méi. Chudi ciing c6 thé duoc tao thong qua ham dung cua 16p
System.String. Lop nay c6 ham dung nhan vao mot mang cac ky tu. Nhu vay ta
cling tao dugc chudi tir mang ky tu.
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10.3 Thao tac chudi

L6p chudi cung cép nhiéu phuong thirc cho viéc so sanh, tim kiém... duogc liét ké
trong bang sau:

Bang 10-1 Cac thanh vién 1ép string

Thanh vién Giai thich

Empty Bién thanh vién tinh dai dién cho mot chudi rdng

Compare() Phuong thirc tinh so sanh hai chudi

CompareOrdinal() Phuong thir tinh, so sanh 2 chudi khong quan tim dén ngon ngit

Concat() Phuong thirc tinh, tao mot chudi méi tir nhiéu chudi

Copy() Phuong thirc tinh, tao mdt ban sao

Equals() Phuong thirc tinh, so sanh hai chudi c6 giéng nhau

Format() Phuong thtc tinh, dinh dang chudi béng cac dinh dang dac ta

Intern() Phuong thire tinh, nhin vé mot tham chiéu dén chudi

IsInterned() Phuong thirc tinh, nhan vé mot tham chiéu dén chudi da ton tai

Join() Phuong thirc tinh, ghép ndi nhiéu chudi, mém déo hon Concat()

Chars Indexer ctia chudi

Length Chiéu dai chudi (sé ky tu)

Clone() Tra vé mot chudi

CompareTo() So sanh vé&i chudi khac

CopyTo() Sao chép mot lugng ky tu trong chudi sang mang ky tur

EndsWith() Xac dinh chudi c6 két thic bang chudi tham sé khong

Equals() Xéc dinh hai chudi c6 cling gia tri

Insert() Chén mot chudi khac vao chudi

LastIndexOf() vi tri xuat hién cudi cling ctia mot chudi con trong chudi

PadLeft() Crfl.nh Phé;i céc ky tu trong chudi, chén thém céc khoang tring bén
trai khi can

PadRight() I():;l;lih k‘ifuc ;ic ky tu trong chudi, chén thém cac khoang tring bén

Remove() X6a mot sb ky tu

Split() Cit mot chudi thanh nhiéu chudi con

StartsWith() Xac dinh chudi c6 bat dau bing mot chudi con tham sb

SubString() LAy mot chudi con

ToCharArray() Sao chép cac ky tu ctia chudi thanh mang cac ky tu

ToLower() Tao ban sao chudi chir thuong

ToUpper() Tao ban sao chudi chit hoa

Trim() Cit bo cac khoang tring hai dau chudi
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Thanh vién Giai thich
TrimEnd() Cit bo khoang tring cubi chudi
TrimStart() Cit bo khoang triang dau chudi

Dé biét chi tiét cac st dung cua cac ham trén, co thé tham thao tai lidu cua
Microsoft, dac biét 1a MSDN. Dudi day chi gidi thi¢u vai phuong thirc thao dung dé
thao tac chuoi.

Ghép chubi
Dé ghép 2 chudi ta ding toan tir +

string a = "Xin";
string b = "chao";
string ¢ =a + " " + b; // ¢ = "Xin chao"

Chii y: viéc ghép noi bang todn tir + tuy cho md nguon dep, tw nhién
nhung sé khong cho hi¢u qua tot khi thuc hién nhiéu lan vi C# sé cap
phat vung nho lai sau moi phép ghép chuoi.

Lay Ky tw

Dé lay mot ky tu tai mot vi tri trén chudi ta dung toan tir []
string s = "Xin chao moi nguoi";
char ¢ = s[5]; // ¢ = 'h'

Chu y: vi tri rén chuoi bat dau tw vi tri so 0
Chiéu dai chudi
Dé biét s ky tu ctia chudi, dung thudc tinh Length
string s = "Xin chao";
int 1 = s.Length; // 1 = 8
Chu y: khong can dong ngodc sau property
Lay chudi con

Dé lay chudi con cia mot chudi, sir dung phuong thirc Substring().

string s;
/* 1 */ s = "Lay chuoi con".Substring(4);// s = "chuoi con"
/* 2 */ s = "Lay chuoi con".Substring (4, 5); // s = "chuoi"

Trong /*1*/ s liy chudi con tinh tir vi tri thir 4 tré vé sau, con trong /*2*/ s ldy
chuoi con tir vi tri thr 4 va lay chuoi con c6 chiéu dai 1a 5.

Thay thé chudi con

Pé thay thé chudi con trong chudi bang mét chudi con khac, str dung phuong thic
Replace ()

string s;

/* 1 */ s = "thay the chuoi.".Replace('t', 'T'");
// s = "Thay The chuoi"
/* 2 */ s = "thay the chuoi.".Replace("th", "TH");
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// s = "THay THe chuoi"
Trong /*1*/ s la chudi da thay thé ky ty 't' thanh 'T', con trong /*2*/ Ia
chudi di thay thé chudi "th" thanh "TH" .
Pinh dang chubi
Chudi duogc sir dung nhiéu trong truong hop két xuat két qua ra cho nguoi dung.
Trong nhiéu truong hop ta khong thé c6 dugc chinh xac chudi can thiét ma phai phu

thugc vao mot s6 bién. Vi vay ham dinh dang chudi gitp ta dinh dang lai chudi
trude khi két xuat.

double d = tinh toan phuc tap 1();

double e = tinh toan phuc_tap 2();

// gid su d = 2.5, e = 3.5

string s;

s = string.Format("Két qua la: {0:C} va {l:c} déla", d, e);
// s = "Két qua la: $2.5 va $3.5 déla"

Ham dinh dang chudi khé phue tap vi ¢6 nhi€u tuy chon. Ct phép ct ham dinh dang
tong quat nhu sau

string.Format (provider, format, arguments)

provider: ngubn cung cédp dinh dang

format: chudi cdn dinh dang chtta théng tin dinh dang

arguments: cdc théng sbé cho dinh dang
C# tao san cac ngudn dinh dang cho kiéu sd, kiéu dung nhiéu nhat, vi vay ta chi
quan tAm dén ct phap rt gon sau va cac théng tin dinh dang cho kiéu sd.

string.Format (format, arguments);

Hinh 10-1 Vai dinh dang théng dung

Ky tu M6 ta Vi du Két qua
C hodcc Tién té (Currency) string.Format("{0:C}", 2.5); $2.50
string.Format("{0:C}", -2.5); ($2.50)
D hodc d Decimal string.Format("{0:D5}", 25); 00025
E hodc e Khoa hoc (Scientific) string.Format("{0:E}", 250000); 2.500000E+005
F hoac f C6 dinh phan thap phan | string. Format("{0:F2}", 25); 25.00
(Fixed-point) string.Format("{0:F0}", 25); 25
G hodc g General string.Format("{0:G}", 2.5); 2.5
N hodc n S6 (Number) string.Format(" {0:N}", 2500000); 2,500,000.00
X hoac x Hé s6 16 (Hexadecimal) string.Format("{0:X}", 250); FA
string. Format(" {0:X}", Oxfftf); FFFF

10.4 Thao tac chuoi dong

Sau mdi thao tac 1én chudi s& tao ra mot ban sao chudi méi. Vi vay st dung ddi
tugng string c6 thé lam giam hi€u nang hé thong. Khi do ta nén st dung 16p
StringBuilder (mdt loai chuoi khac). Cac thao tac 1én chudi lam thay doi trén
chinh chuoi. Vai phuong thirc quan trong cua 16p duoc li¢t ké dudi day.
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Phuong thirc Giai thich
Capacity Lay/thiét dat s6 ky tu toi da chudi ¢6 thé luu giir
Chars Indexer
Length Kich thudc chudi
MaxCapacity Lay sb ky tu tdi da 16p c6 thé luu giir
Append() Thém mot di trong vao cudi chudi
AppendFormat() Dinh dang chudi tham s6, sau d6 thém chudi nay vao cudi
EnsureCapacity() Xac dinh chudi c6 thé luu giir toi thiéu mot luong ky tu khong
Insert() Chén mot d6i tugng vao chudi tai vi tri
Remove() X6a mot s6 ky tu trong chudi
Replace() Thay mét ky tu/chudi con bang ky tw/chudi con méi

using System;
using System.Text;

Vidu 10-1 Sir dung StringBuilder

namespace Programming CSharp

{

public class StringTester

{

static void Main( )

{

// mdét chudi bat ky dé& thao tac

string sl = "One,Two,Three Liberty Associates, Inc.";

// hdng ky tu

const char Space =

const char Comma

// mang cac diu cach

char[] delimiters = new char[]{ Space, Comma };
// dung StringBuilder dé& tao mdét chudi
StringBuilder output = new StringBuilder( );

int ctr = 1;

// téach chudi, sau dé ghép lai theo dang mong mudn
// téch chudi theo cédc déu phédn céch trong delimiter
foreach (string subString in sl.Split(delimiters))

{

// chén mét chudi sau khi dinh dang chudi xong
output.AppendFormat ("{0}: {1}\n",ctr++,subString);

}

Console.WritelLine (output) ;

}

t qua:

One

Two

Three
Liberty
Associates

. O

Lo U WN R R

Inc.
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Chudng 11  Quan ly I0i

C# quan ly 16i va céc trang thai bat thuong bang biét I¢ (exception). Mot bict 1€ 1a
mot ddi twong chira cac thong tin vé sy cb bat thudng ciia chuong trinh.

Diéu quan trong trudc hét 1a phai phan biét & sy khac nhau giita bug, error va biét
1¢. Bug 1a 16i vé mit lap trinh do chinh 1p trinh vién khong kiém soat dugc ma
ngudn. Biét 1& khong thé sira cac bug. Mic du bug s& phat sinh (ném) mot biét 1€,
chung ta khong nén dwa vao cac biét 1¢ dé stra cac bug, ma nén viét lai ma ngudn
cho dung.

Error 13 16i gdy ra boi nguoi dung. Chang han nhu ngudi dung nhap mot con sd thay
vi phai nhap cac ky tu chir cai. Mot error cling ném ra mot biét 1¢, nhung ta co thé
ngan chén bang cach bat 1dy 18i nay, yéu cau ngudi dung chinh stra cho dén khi hop
16. Bét cr khi nao c6 thé, error nén dugc tién doan trude va ngin chin.

Ngay ca khi cac bug di duoc sira, cac error da duoc tién doan hét thi van con nhiéu
tinh hudng khong thé luong trudc nhu: hé théng da hét bo nhd hay chuong trinh
dang truy cap mot tap tin khong ton tai.... Chung ta khong thé ngan chan dugc bi¢t
1¢ nhung c6 lai ¢6 thé quan 1y dugc ching dé chung khong lam gay dd Gmg dung.

Khi chuong trinh gip phai tinh hubng trén, chang han hét bo nhé, nd s& ném (phat
sinh) mdt biét 1¢. Khi mot bi¢t 1€ dugc ném ra, ham dang thuc thi s€ bi tam durng va
vung nhé stack s& dugce duyét nguoc cho dén khi gip trinh giai quyét biét 1é.

Diéu ndy c6 nghia 1a néu ham hién hanh khong c6 trinh giai quyét biét 16 thi ham s&
bi ngat va ham goi s& c6 co hoi dé giai quyét 15i. Néu khong c6 ham goi nao giai
quyét biét 1¢ thi biét 18 s& dugc ném cho CLR giai quyét. Piéu nay dong nghia véi
viéc chuong trinh s& bi dimg mot cach bat thuong.

Trinh quén 1y 18i (exception handler) 1a mot doan ma dugc thiét ké dé giai quyét cac
biét 1¢ duoc ném ra. Trinh giai quyét 16i duoc cai dat trong khéi 1énh bat dau boi tir
khéa catch{}. Mot cach ly tuong thi khi biét 1¢ dugc bat va giai quyét thi chuong
trinh tiép tuc thue thi va van dé duoc giai quyet Ngay ca trong truong hop chuong
trinh khong thé tiép tuc duoc thi bang céch bat biét 1¢ ta van con mot co hdi in (hodc
ghi lai thanh tap tin) cac thong bao 15i va két thic chuong trinh mot ém dep.

Néu trong ham c6 nhiing doan ma phai dugc thyc thi bat chap c6 hay khong c6 xay
ra biét 1¢ (nhu doan ma giai phong cac ngudn luc dugce cap phat), doan ma nay nén
duoc bo trong khoi 1€nh finnally{}.
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11.1 Ném va bat biét 1€

Trong C# chung ta c6 thé ném bat ky mot ddi twong nao thudc 16p hay 16p con cua
16p System.Exception (Viéttit1a Exception). Ving tén system khai béo sin
nhidu 16p biét 1& hiru ich ching han nhu ArgumentNullException,
InValidCastException, OverflowException...

11.1.1 Lénh ném throw

Pé bao hiéu mot tinh huéng bat thuong trong mét 16p C#, ta ném ra mot biét 1¢
bang cach su dung tr khéa throw. Dong I¢nh sau tao mot thé hién cia 16p
Exception va sau d6 ném né ra

throw new System.Exception();

Ném mot biét 1¢ s€ [am chuong trinh tam dung 1ap ticc va CLR tim kiém mot trinh
quan 1y biét 1&. Néu ham ném khong c6 trinh giai quyét biét 1¢, stack s& dugc
duyét nguoc (unwind) bang cach pop ra cho dén khi gap duoc trinh giai quyét biét
16. Néu van khong tim thay cho dén tan ham Main (), chuong trinh s& bi dirng lai.

Vi du 11-1. Ném mgt biét 1¢
using System;
namespace Programming CSharp
{
public class Test
{
public static void Main( )
{
Console.WritelLine ("Enter Main...");
Test t = new Test( );
t.Funcl( );
Console.WritelLine ("Exit Main...");
}
public void Funcl ( )
{
Console.WriteLine ("Enter Funcl...");
Func2( );
Console.WritelLine ("Exit Funcl...");
}
public void Func2( )
{
Console.Writeline ("Enter Func2...");
throw new System.Exception( );
Console.WritelLine ("Exit Func2...");

}
}/
Két qua:
Enter Main...
Enter Funcl...
Enter Func?2...
Exception occurred: System.Exception: An exception of type
System.Exception was thrown.
at Programming CSharp.Test.Func2( )
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in ...exceptions0Ol.cs:1line 26

at Programming CSharp.Test.Funcl( )

in ...exceptionsOl.cs:1line 20

at Programming CSharp.Test.Main( )

in ...exceptions0Ol.cs:line 12
Vi du trén in thong bao ra man hinh console khi bat dau va két thic mdi ham.
Ham Main () tao mot doi twong ki€u Test va goi ham Funcl () . Sau khi in thong
bdo Enter Funcl, ham Funcl () goi ham Func2 (). Func2 () in ra cau thong
bao bat dau va ném ra mot biét 1€.

Chuong trinh s& tam ngung thuc thi va CLR tim trinh giai quyét biét 1¢ trong ham
Func2 () . Khong c6, ving nhé stack duge unwind cho dén ham Funcl () . Van
khong cé, vung nhd stack tiép tuc duoc unwind cho dén ham Main (). Van
khong c6, trinh giai quyét biét 1& mic dinh dugc goi. Thong bao 16i hién thi trén
man hinh.

11.1.2 Lénh bat catch

Trinh giai quyét biét 1& dat trong khéi 1énh catch, bat dau bang tir khoa catch.
Trong vi du 11-2, 1énh ném throw dugc dat trong khoi 1é€nh try, 1énh bat dat trong
khoi catch.

Vi du 11-2.Bit mét biét 1¢.
using System;
namespace Programming CSharp

{
public class Test

{

public static void Main( )

{

Console.WritelLine ("Enter Main...");
Test t = new Test( );
t.Funcl( );

Console.WriteLine ("Exit Main...");
}
public void Funcl ( )
{
Console.WriteLine ("Enter Funcl...");
Func2( );
Console.WriteLine ("Exit Funcl...");
}
public void Func2( )
{

Console.WriteLine ("Enter Func2...");

try

{
Console.WritelLine ("Entering try block...");
throw new System.Exception( );
Console.WriteLine ("Exiting try block...");

}

catch

{
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Console.WriteLine (
"Exception caught and handled.");
}

Console.WritelLine ("Exit Func2...");
}
}

} Z

Ket qua:

Enter Main...

Enter Funcl...

Enter Func2...

Entering try block...

Exception caught and handled.

Exit Func2...

Exit Funcl...

Exit Main...
Vi du nay y hét nhu vi du 11-1 ngoai trr chuong trinh dugc dét trong khoi 1€nh
try/catch. Ta dat caic doan ma dé gy 101 trong khoi 1€nh try, chang han nhu
doan ma truy cép tap tin, xin cap phat vung nho....

Theo sau khéi 1énh try 1a khdi 1énh catch. Khdi 1énh catch trong vi du 1a khbi
1énh catch chung vi ta khong thé doan trudc duoc loai biét 1& ndo s& phat sinh. Néu
biét chinh x4c loai biét 1& nao phat sinh, ta s& viét khdi 1énh catch cho loai biét 18
d6 (s& dé cap o phan sau).

11.1.2.1 Stra chita 16i 1Am

Trong vi du 11-2, 1énh bat catch chi don gian thong bao rang mot biét 1¢ da dugc
bét va quan 1y. Trong tng dung thuc té, chiing ta s& viét cac doan ma giai quyét 16i
& day. Vi du néu nguoi ding ¢6 md mot tap chi doc, ta han cho goi mot phuong
thirc cho phép ngudi dung thay doi thudc tinh tap tin. Néu trudng hop hét bo nho, ta
han cho nguoi ding co hdi dong cac tmg dung khac. Néu tat ca déu that bai, khdi
1énh catch sé& cho in cac thong bdo mo ta chi tiét 161 dé nguoi ding biét rd van dé.

11.1.2.2 Duyét lai (unwind) vung nhé stack

Néu xem két qua vi du 11-2 can than, ta s& théy cac thong bao bat dau ham
Main (), Funcl(), Func2() vakhdi Iénh try; tuy nhién lai khong thay thong
bao ket thac khoi try mac du no da thoat khoéi ham Func2 (), Funcl () va ham
Main () .

Khi mot biét I¢ xay ra, khdi try ngung thuc thi ngay lap tic va quyén duoc trao cho
khéi 1énh catch. N6 s& khong bao gid quay tré lai khdi try va vi thé khong thé in
dong 1énh thoat khéi try. Sau khi hoan tat khdi 1énh catch, cac dong lénh sau
khdi catch duoc thyc thi tiép tuc.

Khéng c¢6 khdi catch, ving nhé stack duoc duyét ngugc, nhung néu co khoi
catch viéc nay s€ khong xdy ra. Biét 1¢ da dugc giai quyét, khong con 101 nira,
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chuong trinh tiép tuc thuc thi. Didu ndy sé& 16 rang hon néu dit try/catch trong
ham Func1 () nhu trong vi du 11-3

Vi du 11-3. Bat biét I¢ trong ham goi.
using System;
namespace Programming CSharp

{

public class Test

{

public static void Main( )

{

Console.WritelLine ("Enter Main...");
Test t = new Test( );
t.Funcl( );

Console.WritelLine ("Exit Main...");

}
public void Funcl ( )

{

Console.WritelLine ("Enter Funcl...");

try
{
Console.WritelLine ("Entering try block...");
Func2( );
Console.WriteLine ("Exiting try block...");
}
catch

{
Console.WritelLine( "Exception caught and handled." );
}
Console.WritelLine ("Exit Funcl...");
}
public void Func2( )
{
Console.WritelLine ("Enter Func2...");
throw new System.Exception( );
Console.WritelLine ("Exit Func2...");

}
}/
Két qua:
Enter Main...
Enter Funcl...
Entering try block...
Enter Func?2...
Exception caught and handled.
Exit Funcl...
Exit Main...

Bay gid biét 16 khong duoc giai quyét trong trong ham Func2 (), no dugc giai
quyét trong ham Funcl () . Khi Func2 () duoc goi, nd in dong Enter Func2 va
sau d6 ném mat bi¢t I¢. Chuong trinh tam ngung thuc thi, CLR tim kiém trinh giai
quyét biét 1é trong ham Func2 () . Khéng c6. Ving nhé stack duoc duyét nguoc
va CLR tim thay trinh giai quyét biét 1¢ trong ham Funcl () . Khdi 1énh catch
duoc goi, chuong trinh tiép tuc thuc thi sau khéi 1énh catch nay, in ra dong Exit
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cia Funcl () va sau do la cia Main () . Dong Exit Try Block va dong Exit
Func2 khong duoc in.

11.1.2.3 Tao mdt Iénh catch chuyén dung

Ta c6 thé tao mét 1énh catch chuyén dung quan ly mdt loai biét 1¢. Vi du 11-4 mo
ta cach xac dinh loai bi¢t I¢ nao ta nén quan 1y.

Vi du 11-4. Xac dinh biét 1€ phai bat
using System;
namespace Programming CSharp
{
public class Test
{
public static void Main( )
{
Test t = new Test( );
t.TestFunc( );
}
// tht chia hai sé
// va gidi quyét céc biét 1é
public void TestFunc( )
{
try
{
double a = 5;
double b = 0;
Console.WriteLine ("{0}/{1}={2}", a, b, DoDivide(a,b)):
}
// cac biét 1é& thudc 16p con phai dung trudc
catch (System.DivideByZeroException)
{

Console.WriteLine ("DivideByZeroException caught!");
}
catch (System.ArithmeticException)
{
Console.WriteLine ("ArithmeticException caught!");
}
// biét 1é& tdng quit ding sau cung
catch
{
Console.WriteLine ("Unknown exception caught");
}
}
// thuc hién phép chia hop 1é
public double DoDivide (double a, double b)
{
if (b == 0)
throw new System.DivideByZeroException( );
if (a == 0)
throw new System.ArithmeticException( );
return a/b;
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Két qua:

DivideByZeroException caught!
Trong vi du nay, DoDivide () s& khéng cho phép chia mét s6 cho 0 hay chia 0 cho
s6 khac. NO s& ném ra biét 1& DivideByZeroException néu ta cb chia cho
khong. Néu ta dem chia 0 cho sb khac, s& khong co biét 1¢ thich hop: vi chia khong
cho mét s6 1a mot phép toan hop 18 va khong nén ném bat ky biét 1& nao. Tuy nhién
gia st trong vi du nay ta khong mudn dem 0 chia cho s6 khac va s& ném ra biét 1¢
ArithmeticException.

Khi mét biét 1& duoc ném ra, CLR tim kiém trinh giai quyét biét 18 theo theo trinh
tu, va chon trinh gidi quyet phu hop voi biét I¢. Khi chay chuong trinh véia = 5
vab = 7,kétqua la:
5/ 7 =0.7142857142857143
Khéng co biét 1& nao phat sinh. Tuy nhién néu thay a = 0, két qua s& 1a:
ArithmeticException caught!
Mot biét 16 dugc ném ra, va CLR xac dinh trinh giai quyét biét 1& dau tién:
DivideByZeroException. Khong ding, CLR s€ di dén trinh gidi quyét biét 1¢
két tiép, ArithmeticException.

Cudi cung, néu a=7, va b=0 bi¢t I¢ DivideByZeroException dugc ném ra.

Ghi chii: Boi vi DevideByZero thira ké tir ArithmeticException, nén trong
vi du trén néu hodn vi hai khoi lénh catch thi ¢ thé khoi 1énh catch bt
bi¢t I¢é DivideByZeroException sé khong bao gio dwoc thuc thi. Thay vao
dé khoi catch bat biét 1é ArithmeticException sé bdt cdac biét 1é
DivideByZeroException. Trinh bién dich sé nhdn ra diéu nay va bdo 16i.

Thong thudng ham s& bat cac biét 16 chuyén dung cho riéng myc tiéu cua ham, con
cac bi¢t I¢ tong quat hon s€ do cadc ham cap cao hon bat.

11.1.3 Lénh finally

Trong mot sO trudng hop, ném mot biét 1& va unwind ving nhd stack co thé gy
thém van d¢. Vi du nhu néu ta dang mo mot tap tin hodc noi chung la dang gitr mot
tai nguyén nao khac, ta mong muén c6 mot co hoi dé dong tap tin hay giai phong tai
nguyén do.

Trong trudng hop déng mot tap tin dang ma, ta co thé giai quyét bang cach viét mot
1énh dong & khéi try mot ¢ khdi catch (nhu vay 1énh dong s& ludn dugc goi). Tuy
nhién doan ma nay lip lai mot cach vo Iy. Mic khac cach nay c6 thé khong giai
quyét duge néu ta quyét dinh khong viét khdi catch ¢ ham ndy ma giao cho ham
goi xur 1y. Khi d6 khong thé viét 1énh dong tap tin.

Cach viét dep nhat 1a trong khéi finally. Khdi lénh nay chic chin dugc goi cho
du c6 hay khong c6 xdy ra bi¢t 1€. Vi du 11-5 ching minh cho diéu nay
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Vi du 11-5. St dung khoi I€nh finally
using System;
namespace Programming CSharp
{
public class Test
{
public static void Main( )
{
Test t = new Test( );
t.TestFunc( );
}
// thi chia hai sb
// va gidi quyét céc biét 1é
public void TestFunc( )
{
try
{
Console.WritelLine ("Open file here");
double a = 5;
double b = 0;
Console.WriteLine ("{0} / {1} = {2}",
a, b, DoDivide(a,b));
Console.WritelLine ("This line may or may not print");
}
catch (System.DivideByZeroException)
{
Console.WritelLine ("DivideByZeroException caught!");
}
catch
{
Console.WriteLine ("Unknown exception caught");
}
finally
{
Console.WriteLine ("Close file here.");
}
}
// thuc hién phép chia hop 1é
public double DoDivide (double a, double b)
{
if (b == 0)
throw new System.DivideByZeroException( );
if (a == 0)
throw new System.ArithmeticException( );
return a/b;

}
}»
Két qua:
Open file here
DivideByZeroException caught!
Close file here.
Output when b = 12:
Open file here
5/ 12 = 0.41666666666666669
This line may or may not print
Close file here.
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Trong vi du nay dong théng bao Close file here ludn ludn xuét hién, cho du biét
1€ c6 xay ra hay khong.

Ghi chii: khoi 1énh finally c6 thé dwoc tao ma khéng can khéi catch,
nhung bat buoc phai co khoi try. Khong thé dung cdc lénh break,
continue, returnva goto trong khoi finally.

11.2 Doi tugng Exception

Dbi tuong System. Exception cung cap nhiéu phuong thirc va property hitu ich
cho viéc by 18i. Chang han property Message cung cap thong tin tai sao n6 dugc
ném. Message la thudc tinh chi doc, n6 duge thiét dit vao luc khoi tao biét 1€.

Property HelpLink cung cAp mot két ndi dén tap tin gitp d. Property ndy co thé
doc va thiét dat. Property StackTrace chi doc va dugce thiét 1ap vao luc chay.

Trong vi du 11-6, property Exception.HelpLink dugc thiét dat va nhan vé dé
thong tin thém cho ngudi dung vé biét 16 DivideByZeroException. Property
StackTrace dugc ding dé cung cip cac vét cua ving nhd stack. N6 hién thi
hang loat cac phuong thitc di goi dan dén phuong thirc ma bi¢t 1€ dugc ném ra.

Vi du 11-6. Lam viéc véi doi twgng Exception
using System;
namespace Programming CSharp
{
public class Test
{
public static void Main( )
{
Test t = new Test( );
t.TestFunc( );
}
public void TestFunc( )
{
try
{
Console.WriteLine ("Open file here");
double a = 12;
double b = 0;
Console.WriteLine ("{0} / {1} = {2}",
a, b, DoDivide(a,b));
Console.WriteLine ("This line may or may not print");
}
catch (System.DivideByZeroException e)
{
Console.WriteLine (

"\nDivideByZeroException! Msg: {0}", e.Message);
Console.WriteLine ("\nHelpLink: {0}", e.HelpLink);
Console.WriteLine (

"\nHere's a stack trace: {0}\n", e.StackTrace);

}

catch
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{
Console.WriteLine ("Unknown exception caught");
}
finally
{
Console.WriteLine ("Close file here.");
}
}
public double DoDivide (double a, double b)
{

if (b == 0)

{
DivideByZeroException e = new DivideByZeroException () ;
e.HelpLink = "http://www.libertyassociates.com";
throw e;

}

if (a == 0)

throw new ArithmeticException( );
return a / b;

}

} Z

Ket qua:

Open file here

DivideByZeroException! Msg: Attempted to divide by =zero.

HelpLink: http://www.libertyassociates.com

Here's a stack trace:

at Programming CSharp.Test.DoDivide (Double a, Double b)

in c:\...exception06.cs:1line 56

at Programming CSharp.Test.TestFunc( )

in...exceptionO6.cs:1line 22

Close file here.
Két qua li¢t ké cac phuong thic theo trinh tu nguoc voi trinh ty chung dugc goi.
Poc két qua trén nhu sau: C6 mot biét 1€ xdy ra tai ham DoDivide (), ham
DoDivide nay dugc goi boi ham TestFunc () .

Trong vi du nay ta tao mot thé hi¢n clla DivideByZeroException
DivideByZeroException e = new DivideByZeroException () ;

Do khong truyén tham s, thong bao méac dinh duoc dung:
DivideByZeroException! Msg: Attempted to divide by zero.

Ta c6 thé thay thong bao mac dinh nay bang cach truyén tham so6 khi khoi tao:

new DivideByZeroException (
"You tried to divide by zero which is not meaningful");

Trong truong hop nay ket qua sé la:
DivideByZeroException! Msg:You tried to divide by zero which is not
meaningful

Trude khi ném biét 1€ nay, ta thict dat thudc tinh HelpLink
e.HelpLink = "http://www.libertyassociates.com";

Khi biét 1é dugc bat, chuong trinh in thong bao va ca duong dan dén két ndi giup do
catch (System.DivideByZeroException e)
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Console.WriteLine ("\nDivideByZeroException! Msg: {0}",
e.Message) ;
Console.WriteLine ("\nHelpLink: {0}", e.HelpLink);

Nho viy ta c6 thé cung cép cac thong tin can thiét cho nguoi dung. Sau d6 1a in
StackTrace

Console.WriteLine ("\nHere's a stack trace:{0}", e.StackTrace);

Ta c6 két qua cudi cung.

11.3 Cac biét Ié tu tao

Véi cac biét 1¢ co thé tuy bién thong bao do CLR cung cap, thuong dii cho hau hét
céc tmg dung. Tuy nhién s& c¢6 liic ta mubn thém nhiéu dang thong tin hon cho dbi
tuong biét 1€, khi doé ta phai tu tao lay cac biét 1¢ mong muodn. Bi¢t 1€ tu tao bét bude
thira ké tir 10p System.Exception. Vidu 11-7 mé ta cach tao mot biét 1& méi.

Vi du 11-7. Tu tao biét 1¢
using System;
namespace Programming CSharp
{
public class MyCustomException : System.ApplicationException
{
public MyCustomException(string message) : base (message)
{
}
}
public class Test
{
public static void Main( )
{
Test t = new Test( );
t.TestFunc( );
}
public void TestFunc( )
{
try
{
Console.WriteLine ("Open file here");
double a = 0;
double b = 5;
Console.WriteLine ("{0}/{1}={2}", a, b, DoDivide(a,b)):
Console.WriteLine ("This line may or may not print");
}
catch (System.DivideByZeroException e)
{
Console.WriteLine ("\nDivideByZeroException! Msg: {0}",
e.Message) ;
Console.WriteLine ("\nHelpLink: {0}\n", e.HelpLink);
}
catch (MyCustomException e)
{
Console.WriteLine ("\nMyCustomException! Msg: {0}",
e.Message) ;
Console.WriteLine ("\nHelpLink: {0}\n", e.HelpLink);
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}

catch

{

Console.WriteLine ("Unknown exception caught");

}
finally

{
Console.WriteLine ("Close file here.");
}
}
// do the division if legal
public double DoDivide (double a, double b)
{
if (b == 0)
{
DivideByZeroException e = new DivideByZeroException () ;
e.HelpLink = "http://www.libertyassociates.com";
throw e;
}
if (a == 0)
{
MyCustomException e = new MyCustomException (

"Can't have zero divisor");
e.HelpLink =
"http://www.libertyassociates.com/NoZeroDivisor.htm";
throw e;

}

return a / b;

}

MyCustomException thira ké tir System.ApplicationException va nd
khong ¢6 gi khac hon 1a mot ham dung nhan tham s6 14 mot thong bao. Cau thong
bdo nay sé¢ duoc chuyén té1 16p cha. Biét 1¢ MyCustomException dugc thiét ké
cho chinh 16p Test, khong cho phép chia cho 0 va khong chia 0 cho sé khac. St
dung ArithmeticException ciing cho két qua twong ty nhung c6 thé gy nham
1an cho 1ap trinh vién khac do phép chia 0 cho mot sé khong phai 1a mot 18i toan
hoc.

11.4 Ném biét I€ [an nira.

S& co truong hop ta muén rang trong khéi 1énh catch ta s& khoi dong mot hanh
dong sira 151, va sau 6 ném biét 1¢ cho khdi try khac (khdi try cuia ham goi). Biét
16 nay c6 thé cung loai hay khac loai véi biét 18 khdi catch bt duoc. Néu 1a cung
loai, khdi catch s& ném biét 1 nay mot lan nita; con néu khac loai, ta s& nhung bi¢t
1& cii vao biét 18 méi dé khdi try ham goi biét dugc lich sir ciia biét 18. Property
InnerException dugc dung dé thuc hién viéc nay. Biét 1¢ dem nhting goi 1a biét
1€ noi.

Béi vi InnerException cling chinh & mot bi¢t 1€ nén nd cling co
InnerException ciia nd. Clr nhu vay tao nén mot loat cac biét I¢.
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Vi du 11-8. Ném biét 1¢ 1an nira va biét 1¢ ndi (inner exception)

using System;

namespace Programming CSharp

{

public class MyCustomException : System.Exception
{
public MyCustomException(string message,Exception inner):
base (message, inner)

{
}
}
public class Test

{
public static void Main()

{
Test t = new Test();
t.TestFunc () ;

}
public void TestFunc ()

{
try
{
DangerousFuncl () ;
}
// khi bat dugc biét 1lé& tu tao
// in lich su& céc biét 1é
catch (MyCustomException e)
{
Console.WriteLine ("\n{0}", e.Message);
Console.WritelLine ("Retrieving exception history...");
Exception inner = e.InnerException;
while (inner != null)
{
Console.WriteLine ("{0}", inner.Message) ;
inner = inner.InnerException;

}
}
public void DangerousFuncl ( )
{
try
{
DangerousFunc2 ( );
}
// néu bit duoc mét biét 1é
// ném mdét biét 1é& tu tao
catch(System.Exception e)
{
MyCustomException ex = new MyCustomException (
"E3 - Custom Exception Situation!",e);
throw ex;
}
}

public void DangerousFunc?2( )

{
try
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{
DangerousFunc3( );

}
// néu bit dugc biét 1é& DivideByZeroException thuc hién
// vai cébng viéc stta 16i va ném ra biét 1é tdng quat
catch (System.DivideByZeroException e)
{

Exception ex = new Exception (

"E2 - Func2 caught divide by zero",e);
throw ex;

}

public void DangerousFunc3( )

{

}

try
{

DangerousFunc4 ( );

}

catch (System.ArithmeticException)

{

throw;

}
catch (System.Exception)

{

Console.WritelLine ("Exception handled here.");

}

public void DangerousFuncé4 ( )

{

}
}

throw new DivideByZeroException (
"E1l - DivideByZero Exception");

Két qua:

E3 - Custom Exception Situation!
Retrieving exception history...
E2 - Func2 caught divide by zero
El - DivideByZeroException

Ghi chii: Két qua xudt hién trén man hinh khéng du dé thé hién hét y,
cach tot nhat la nén chay chwong trinh o che do tung dong lénh dé hiéu
ro van dé hon.

Chung ta bit ddu bang 101 goi ham DangerousFuncl () trong khéi try

try
{

DangerousFuncl ( );

}

DangerousFuncl () g0l DangerousFunc2(), DangerousFunc? ()

DangerousFunc3 (), DangerousFunc3() goi DangerousFunci () .
cac 101 goi nay déu c6 khodi try cua riéng nd. Cudi cung DangerousFunc4 () ném
mot bi¢t 1€ DivideByZeroException voi cau thong bdo E1 - DivideByZero

Exception
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Khéi 1énh catch trong ham DangerousFunc3 () s& bét biét 1& nay. Theo logic, tat
ca cac 101 toan hoc déu dugc bat boi biét 1¢ ArithmeticException (vi vdy ca
DivideByZeroException). N6 chang lam gi, chi ném biét I¢ nay lan nira.

catch (System.ArithmeticException)
{

throw;
}
Cu phép trén ném cing mot loai biét 1¢ cho khdi try bén ngoai (chi can tir khoa
throw)

DangerousFunc? () s& bat dugc biét 18 nay, nd s€ ném ra mot bi¢t 1¢ maoi thude
ki€u Exception. Khi khoi tao biét 1€ nay, ta truyén cho nd hai tham so: thong bao
E2 - Func2 caught divide by =zero, va biét 1€ cli dé lam biét 1€ noi.

DangerousFuncl () bt biét 1é nay, lam vai cong viéc nao do, sau do tao mot biét
1€ c6 kiéu MyCustomException. Tuong tu nhu trén khi khdi tao biét 1€ ta truyén
cho n6 hai tham so: thong bdo E3 - Custom Exception Situation!, va biét
1€ vira bat dugc lam biét 1€ ndi. Bén thoi diém nay biét 1€ da c6 hai muc biét 1€ ndi.
Cubi cung, khéi catch sé& bat biét 1é nay va in thong bao

E3 - Custom Exception Situation!
Sau do6 s€ tiép tuc in cac thong bao cua cac bi¢t I¢ ndi

while (inner != null)

{
Console.WriteLine ("{0}", inner.Message) ;
inner = inner.InnerException;

}

Va ta c6 ket qua
Retrieving exception history...
E2 - Func2 caught divide by =zero
El - DivideByZero Exception
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Chuong 12 Delegate va Event

Delegate c6 nghia la ty quyén hay ay thac. Trong lap trinh doi liic ta gap tinh hudng
phai thyc thi mot hanh dong nao dé, nhung lai khong biét s& goi phuong thirc nao
ctia di twong nao. Chéng han, mot nat nhan button khi dugce nhan phai théng bao
cho d6i twong nao dé biét, nhung dbi tuong nay khong thé dugc tién doan trong lac
cai dat 10p button. Vi vay ta s& két ndi 16p button véi mot ddi tugng ty thac va uy
thac (hay thong bao) cho dbi tugng nay trach nhiém thuc thi khi button dwoc nhan.
Déi tuong ty thac s& duoc gan (ding ky ty thac) vao thoi diém khac thich hop.

Event c6 nghia la su kién. Ngay nay m6 hinh lap trinh giao dién nguoi dung d6 hoa
(Graphical User Interface - GUI) doi hoi cach tiép can theo hudng su kién. Mot tmg
dung ngay nay hién thi giao dién ngudi dung va cho nguoi dung thao tac. Ung voi
mdi thao tac nhu chon mdt trinh don, nhian mét nat button, nhap li€u vao 6 textbox

. s€ mdt su kién s€ phat sinh. Mot su kién c6 nghia la co diéu gi d6 da xay ra va
chuong trinh phai déap tra.

Delegate va event la hai khai niém c6 lién quan chat ché voi nhau. Boi vi dé quan ly
cac su kién mot cach mém déo doi hoi cac dap tra phai duoc phan phdi dén cac
trinh giai quyét sy kién. Trinh giai quyét sy kién trong C# dugc cai dat bang
delegate.

Delegate con dugc st dung nhu mot ham callback. Ham callback 1a ham cé thé
duoc ty dong goi bdi ham khac. Cong dung thur hai nay cua delegate dugc dé cap
trong chuong 19.

12.1 Delegate (Qy thac, Uy quyén)

Trong C#, delegate dugc hd trg hoan toan bodi ngdn ngi. V& mat ky thuat,
delegate thudc kiéu tham chiéu duoc dung dé dong goi phuong thirc di xac dinh
kiéu tra vé& va s lugng, kiéu tham sd. Chiing ta cé thé dong goi bat ky phuong thirc
thirc nao phu hop véi phuong thirc ciia delegate. (Trong C++ c6 k¥ thuat tuong
tu 12 con tro ham, tuy nhién delegate co tinh huéng ddi twong va an toan vé kiéu)

Mot delegate c6 thé dugc tao bang tir khda delagate, sau do 1a kiéu tra vé, tén
delegate va cac tham s0 cia phuong thirc ma delegate chap nhan:
public delegate int WhichIsFirst (object objl, object obj2)

Dong trén khai bdo mot delegate tén la WhichIsFirst c6 thé dong g01 (nhan)
bét ky mot phuong thire ndo nhan vao hai tham sé kiéu object va tra vé kiéu int.
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Khi mt delegate duoc dinh nghia, ta c6 thé dong goi mot phuong thirc véi
delegate do bang cach khoi tao véi tham so 1a phuong thire cho delegate.

12.1.1 Dung delegate dé xac dinh phuong thic vao Itc chay

Delegate dugc dung dé xac dinh (specify) loai (hay kiéu) cuia cac phuong thirc ding
dé quan 1y cac su kién; hodc dé cai dit cac ham callback trong tng dung. Chiing
cling duoc dung dé xac dinh cac phuong thic tinh va khong tinh (con goi 1a phuong
thire thé hién - instance methods: 13 phuong chi goi dugc théng qua mot thé hién
ctia 16p) chua biét trude vao lac thiét ké (c6 nghia 1a chi biét vao luc chay).

Vi du, gid st chung ta mudn tao mot 16p thi chira don gian c6 tén 1a Pair (Mot
cap). Lép nay chtra 2 ddi twong duoc sap xép. Ching ta khong biét trude dugc ddi
tuong nao sé dlrorc tmyén Vélo cho mot thé hién cta 16p Pair, vi vay khong thé xay
dung ham sap xép tét cho tat ca cac truong hop. Tuy nhién ta s€ day trach nhiém
nay cho d6i tuong bang cach tao phuong thirc ma cong viée sap xép co thé uy thac.
Nho d6 ta co thé sap thir thy cta cac dbi tugng chua biét bang cach uy thac trach
nhi¢m nay chinh phuong thirc cia chung.

Ta dinh nghia m{t delegate c6 tén WhichIsFirst trong l6p Pair. Phuong thirc
sort s& nhan mot tham sb kiéu whichIsFirst. Khi 16p Pair can biét thir tu cua
dbi twong bén trong, n6 s& goi delegate v6i hai d6i twong 1am tham sé. Trach nhiém
quyét dinh xem ddi twong nao trong 2 d6i tuong cé thir ty trude duge Uy thac cho
phuong thirc dugc dong goi trong delegate.

Pé kiém thir delegate, ta tao ra hai 16p: Dog va Student. Lop Dog va Student
khong gidng nhau ngoai trir ca hai cing cai dat phuong thic ¢6 thé duoc dong goi
b6i WhichIsFirst, vi vdy ca Dog lan Student déu thich hgp dugc giir trong ddi
tuong Pair.

bé kiém thur chuong trinh chung ta tao ra mot cap dbi tuong Student va mdt cap
dbi tuong Dog va luu trit chiing trong hai d6i tuong pair. Ta sé tao mot ddi tuong
delegate dé dong gbi cho timg phuong thire, sau do ta yéu cau doi tuong Pair
sap xép d6i tugng Dog va Student. Sau day la cac budc thyc hién:

public class Pair
{
// cdp dbi tuong
public Pair (object firstObject, object secondObject)
{
thePair[0]
thePair[1]
}
// bién luu gi® hai déi tuong
private object[]thePair = new object[2];

firstObject;
secondObject;

Ké tiép, ta override ham ToString ()

public override string ToString( )

{
return thePair[0].ToString() + ", " + thePair[l].ToString():;
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}

Chung ta da co hai ddi tugng trong lop Pair va c6 thé in chung ra. Bay gio la phan
sap xép chung va in két qua sip xép. Chung ta khong thé biét trudc s& c6 loai ddi
tuong nao, va vi vay chung ta s& uy thac quyén quyet dinh d6i twong nao c6 thu ty
truée cho chinh cac ddi tuong. Nhu vy ta s& yéu cau do6i tuong dugc xép thir tu
trong 10p Pair phai cai dat phuwong thic cho biét trong hai dbi tuong, d6i twong nao
c6 thr tu trude. Phuong thire nay s€ nhan vao hai ddi tuong (thudc bét ky loai nao)
va tra vé kiéu liét ké: theFirstComeFirst néu ddi twgng dau cé thu ty trude va
theSecondComeFirst néu ddi tugng sau c6 thi tu trudec.

Nhitng phuong thirc nay s€¢ dugc dong goi boi delegate WhichIsFirst dinh
nghia trong 16p Pair.
public delegate comparisn WhichIsFirst (object objl,object obj2)

Tri tra vé€ thudc ki€u kiéu liét ké comparison.

public enum comparison

{
theFirstComesFirst = 1,
theSecondComesFirst = 2

}
Bt ky mot phuong thic tinh ndo nhan hai tham sb kiéu object va tra vé kiéu
comparison déu cé thé dugc dong goi boi delegate nay vao lic chay.

Bay gi0 ta dinh nghia phuong thic Sort ctia lép Pair
public void Sort (WhichIsFirst theDelegatedFunc)
{
if ( theDelegatedFunc (thePair[0], thePair[l]) ==
comparison.theSecondComesFirst )
{
object temp = thePair[0];
thePair[0] = thePair[1l];
thePair[1] temp;

}

Phuong thirc ndy nhan mot tham s6 delegate tén WhichIsFirst. Phuong thirc
Sort uy thic quyén quyét dinh ddi twong nao co thir ty trudc cho phuong thic
duoc dong gobi trong delegate. Trong than ham Sort (), c¢6 101 goi phuong thirc
duoc uy thac va xac dinh gia tri tra ve.

Néu tri tra vé 1a theSecondComesFirst, hai dbi tuong trong Pair s€ hodn
chuyén vi tri, ngugc lai khong c6 gi xay ra.

Chung ta s& xip xép cac sinh vién theo thir tu tén. Ching ta phai viét mot phuong
thic tra vé theFirstComesFirst néu tén cua sinh vién dau c6 tht tu trude va
nguoc lai theSecondComesFirst néu tén sinh vién sau c6 thir tu trude. Néu ham
tra vé theSecondComesFirst ta s& thuc hién viéc dao vi tri cia hai sinh vién
trong Pair.
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Bay gid thém phuong thitc ReverseSort, dé sap cac ddi twong theo thir tw ngugc.

public void ReverseSort (WhichIsFirst theDelegatedFunc)

{
if ( theDelegatedFunc (thePair[0], thePair[l]) ==
comparison.theFirstComesFirst )

object temp = thePair([0];
thePair[0] = thePair[1l];
thePair[1l] = temp;

}
Bay gi0 chung ta can vai ddi tuong dé sip xép. Ta s& tao hai 10p Student va Dog.
Gan tén cho Student luc khoi tao

public class Student
{

public Student (string name)

{

this.name = name;
}
L6p Student yéu cau hai phuong thirc, mot override tir hdm ToString () va
mdt dé dong go6i nhu phuong thirc dugc uy théc.

Student phai override ham ToString () dé phuong thic ToString () trong
16p Pair goi. Ham chi don gidn tra vé tén cua sinh vién.

public override string ToString/()

{

return name;
}
Ciing can phai cai dat phuong thic dé Pair.Sort () co6 thé uy thdc quyén quyét
dinh thu ty hai doi tuong.
return (String.Compare(sl.name, s2.name) < 0 ?
comparison.theFirstComesFirst
comparison.theSecondComesFirst );
Ham String.Compare la phuong thic cua 16p String trong thu vién .Net
Framework. Ham so sanh hai chuoi va tra vé s6 nho hon 0 néu chudi dau nho hon
va trda vé sO0 lén hon 0 néu nguoc lai. Cha y rang ham trd vé
theFirstComesFirst néu chuoi dau nho hon, va tra vé
theSecondComesFirst néu chuoi sau nho hon.

Lop thir hai 1a pog. Céc dbi tuong Dog s€ dugc sép Xép theo trong lugng, con nhe sé
ding trude con ndng. Day 1a khai bao day du 16p pog:

public class Dog
{ public Dog(int weight)
{ this.weight=weight;
i/ dogs are ordered by weight
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}

Chu y ring 16p Dog ciing override phuong thitc ToString () va cai dat phuong
thirc tinh véi nguyén mau ham duoc khai bao trong delegate. Ciing chii rang hai
phuong thirc chuan bi Gy thac cta hai 16p Dog va Student khong can phai tring
tén. Vi du 12 - 1 1a chuong tinh hoan chinh. Chuong trinh nay giai thich cach cac

public static comparison WhichDogComesFirst ( Object o1,
Object 02 )
{
Dog dl = (Dog) ol;
Dog d2 = (Dog) 02;

return dl.weight > d2.weight ? theSecondComesFirst
theFirstComesFirst;
}
public override string ToString( )
{
return weight.ToString( );

}

private int weight;

phuong thirc ty thac dugc goi.

Vidu 12 - 1. Lam viéc véi delegate

using System;
namespace Programming CSharp

{

public enum comparison
{
theFirstComesFirst = 1,
theSecondComesFirst = 2
}
// tai chta don giadn chta 2 déi yuong
public class Pair
{
// khai bdo delegate
public delegate comparison WhichIsFirst( object objl,
object obj2 );

// ham kh&i tao nhan 2 dbi tuong
// ghi nhadn theo dung trinh tu nhén vao
public Pair( object firstObject, object secondObject)
{
thePair[0] = firstObject;
thePair[1l] = secondObject;
}
// phuong thiic sdp tht tu (tdng) hai dbi tuong
// theo tht tuy do chinh ching qui dinh.
public void Sort (WhichIsFirst theDelegatedFunc)
{
if ( theDelegatedFunc (thePair[0],thePair[l]) ==
comparison.theSecondComesFirst )

object temp = thePair[0];
thePair[0] = thePair[1l];
thePair[1] temp;
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// phuong thic sdp thtt tu nguoc (giam) céc dbi tuong
// theo tht tuy do chinh ching qui dinh.
public void ReverseSort ( WhichIsFirst theDelegatedFunc)
{
if (theDelegatedFunc (thePair[0], thePair[l]) ==
comparison.theFirstComesFirst )

object temp = thePair[0];
thePair[0] thePair[1l];
thePair[1] temp;

}
} P P
// két hgp hai ham ToString() cua hai ddi tugng
public override string ToString( )
{
return thePair[0].ToString( ) + ", " +
thePair[1l].ToString( );
}
// mang git hai dbi tuong
private object[] thePair = new object[2];
}
public class Dog
{
public Dog(int weight)
{
this.weight=weight;
}
// ché duoc sdp theo trong luong
public static comparison WhichDogComesFirst ( object ol,

object 02)
{
Dog dl = (Dog) ol;
Dog d2 = (Dog) o02;
return dl.weight > d2.weight ?
comparison.theSecondComesFirst
comparison.theFirstComesFirst;
}
public override string ToString()
{
return weight.ToString() ;
}
private int weight;
}
public class Student
{
public Student (string name)
{
this.name = name;
}
// sinh vién s8p theo tht tu tén
public static comparison WhichStudentComesFirst ( object ol,
object 02 )
{
Student sl = (Student) ol;
Student s2 = (Student) o02;
return (String.Compare(sl.name, s2.name) < 0 ?
comparison.theFirstComesFirst
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}

comparison.theSecondComesFirst) ;

public override string ToString( )

{

}

return name;

private string name;

}

public class Test

{

public static void Main( )

{

}
}

// tao hai dbi tuong sinh vién va hai dbi tuong chd
// day chung vao 2 dbéi tuong Pair

Student Jesse = new Student ("Jesse");

Student Stacey = new Student ("Stacey");

Dog Milo = new Dog(65);
Dog Fred = new Dog(l2);

Pair studentPair = new Pair (Jesse, Stacey);

Pair dogPair = new Pair(Milo, Fred);

Console.WriteLine ("studentPair\t\t\t: {0}",
studentPair.ToString( ));

Console.WriteLine ("dogPair\t\t\t\t: {0}",
dogPair.ToString( ));

// tao thé hién cua delegate

Pair.WhichIsFirst theStudentDelegate =
new Pair.WhichIsFirst (Student.WhichStudentComesFirst);

Pair.WhichIsFirst theDogDelegate =
new Pair.WhichIsFirst (Dog.WhichDogComesFirst) ;

// sdp xép st dung delegate

studentPair.Sort (theStudentDelegate) ;

Console.WritelLine ("After Sort studentPair\t\t: {0}",
studentPair.ToString( ));

studentPair.ReverseSort (theStudentDelegate) ;

Console.Writeline ("After ReverseSort studentPair\t:{0}",
studentPair.ToString( ));

dogPair.Sort (theDogDelegate) ;

Console.WriteLine ("After Sort dogPair\t\t: {0}",
dogPair.ToString( ));

dogPair.ReverseSort (theDogDelegate) ;

Console.WriteLine ("After ReverseSort dogPair\t: {0}",
dogPair.ToString( ));

Két qua:
studentPair : Jesse, Stacey
dogPair : 65, 12

After
After
After
After

Sort studentPair : Jesse, Stacey
ReverseSort studentPair : Stacey, Jesse
Sort dogPair : 12, 65

ReverseSort dogPair : 65, 12

93



Delegate va Event Gvhd: Nguyén T4n Trin Minh Khang

Chuong trinh test tao ra hai doi tugng Student va hai doi tugng Dog, sau d6 dua
chung vao tii chira Pair. Ham khoi tao cia Student nhan vao tén sinh vién co
ham khoi tao Dog nhan vao trong lugng cua ché.

Student Jesse = new Student ("Jesse");

Student Stacey = new Student ("Stacey");

Dog Milo = new Dog(65);

Dog Fred = new Dog(1l2);

Pair studentPair = new Pair (Jesse,Stacey);

Pair dogPair = new Pair(Milo, Fred);

Console.WriteLine ("studentPair\t\t\t:{0}", studentPair.ToString());

Console.WriteLine ("dogPair\t\t\t\t: {0}", dogPair.ToString( ));
Sau do6 in ndi dung cua hai thi chra Pair dé xem thtr ty cua chung. Két qua nhu
sau.

studentPair : Jesse, Stacey

dogPair : 65, 12
Nhu mong doi tht ty ctia cac doi tuong la tht ty chung dugc thém vao thi chira
Pair. Ké tiép chung ta khoi tao hai doi tuong delegate

Pair.WhichIsFirst theStudentDelegate =

new Pair.WhichIsFirst( Student.WhichStudentComesFirst );
Pair.WhichIsFirst theDogDelegate =
new Pair.WhichIsFirst( Dog.WhichDogComesFirst );

O delegate thr nhat, theStudentDelegate, dugc tao bang cach truyén
phuong thirc tinh thich hgp tr 16p Student. O delegate thir hai,
theDogDelegate dugc truyén phuong thic tinh cua 16p Dog.

Céc delegate by gid co thé dugc truyén cho cac phuong thirc. Ta truyén
delegate thr nhat cho phuong thitc Sort () cua doi tugng Pair, va sau do la
phuong thirc ReverseSort. Két qua dugc in trén man hinh Console nhu sau.

After Sort studentPair : Jesse, Stacey

After ReverseSort studentPair : Stacey, Jesse
After Sort dogPair : 12, 65

After ReverseSort dogPair : 65, 12

12.1.2 Delegate tinh

Diém bt loi cta vi dy 12-1 1 nd buoc 10’p g0i, trong tru’orng hop nay 1a 16p Test,
phal khm tao cac delegate n6 can dé sap thu tu cac ddi tuong trong mot cap. S&
t6t hon néu nhu c6 thé 1iy cic delegate tir 16p Dog va Student. Ching ta c6 thé
lam diéu nay bang cach tao cho trong mdi 16p mot delegate tinh. Di véi 16p
Student ta thém nhu sau:
public static readonly Pair.WhichIsFirst OrderStudents =
new Pair.WhichIsFirst (Student.WhichStudentComesFirst) ;

Dong 1énh nay tao mot delegate tinh, chi doc c6 tén la OrdersStudent
Ta c6 thé tao tuong tu cho 16p Dog

public static readonly Pair.WhichIsFirst OrderDogs =
new Pair.WhichIsFirst (Dog. WhichDogComesFirst) ;
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Nhu vay mdi 16p c6 mot delegate riéng, khi can ta ldy cic delegate niy va
truyeén nhu tham so.

studentPair.Sort (theStudentDelegate) ;
Console.WritelLine ("After Sort studentPair\t\t: {0}",
studentPair.ToString( ));
studentPair.ReverseSort (Student.OrderStudents) ;
Console.WritelLine ("After ReverseSort studentPair\t: {0}",
studentPair.ToString( ));
dogPair.Sort (Dog.OrderDogs) ;
Console.WriteLine ("After Sort dogPair\t\t: {0}",
dogPair.ToString( ));
dogPair.ReverseSort (Dog.OrderDogs) ;
Console.WritelLine ("After ReverseSort
dogPair.ToString( ));

Két qua hoan toan nhu vi du trén.

12.1.3 Delegate nhu Property

Mbét van dé véi delagate tinh 13 nd phai dugc khdéi tao trude, cho du co6 dugc
dung hay khong. Ta cé thé cai tién bang cach thay do6i bién thanh vién tinh thanh
property

Doi voi 1op student, ta bd khai bdo sau:
public static readonly Pair.WhichIsFirst OrderStudents =
new Pair.WhichIsFirst (Student.WhichStudentComesFirst) ;
va thay the bang
public static Pair.WhichIsFirst OrderStudents

{
get{ return new Pair.WhichIsFirst (WhichStudentComesFirst); }

}
Twong tu thay thé cho 16p Dog

public static Pair.WhichIsFirst OrderDogs

{
get{ return new Pair.WhichIsFirst (WhichDogComesFirst) ;}

}
Khi property Orderstudent dugc truy cdp, delegate s€ dugc tao:

return new Pair.WhichIsFirst (WhichStudentComesFirst);

Khac biét chinh ¢ ddy 12 delegate s& chi dugc khai tao khi co yéu ciu.

12.1.4 Th( tu thuc thi v8i mang cac cac delegate

Delegate ¢ thé giup ta xay dung mot hé thdng cho phép ngudi dung co thé quyét
dinh mdt cach dong trinh ty thuc thi cac thao tac. Gia su ching ta c6 hé théng su ly
anh, hé thng nay c6 thé thao tic anh theo nhiéu cach nhu: 1am mo (blur) anh, lam
sic nét, quay, loc v.v...anh. Cling gia st rang trinh tu 4p dung céc hiéu mg trén anh
hudng 16n dén dén chat lugng cua anh. Ngudi dung s& mong mudn chon cac hiéu
tng ho 1an trinh ty ciia ching tir mot thuc don, sau d6 hé thong s€ thuc hién cac
hiéu ing nay theo trinh tu ho da dinh.
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Ta c6 thé tao mot delegate cho mdi thao tac (hi¢u ng) va déy chung vao mét tai
chtra c6 thur ty, nhu mdt mang chéng han, theo dung trinh ty n6 s€ dugc thuc thi.
Khi tit ca cic delegate duge tao va thém vao tai chua, ta chi don gian duyét sudt
mang, goi cac delegate khi toi luot.

Ta bit dau tao 16p Image dé dai dién cho mot buc anh s& dwoc xur ly boi
ImageProcessor:

public class Image
{
public Image( )
{
Console.WritelLine ("An image created");
}
}

Lop ImageProcessor khai bdo mot delegate khong tham s6 va trd vé kiéu
void
public delegate void DoEffect( );

Sau d6 khai bdo mot s6 phuong thire dé thao tac anh co6 nguyén mau ham nhu
delegate da khai bao ¢ trén.

public static void Blur( )

{ Console.WriteLine ("Blurring image");
éublic static void Filter ( )

{ Console.WritelLine ("Filtering image");
;ublic static void Sharpen( )

{ Console.WriteLine ("Sharpening image");
;ublic static void Rotate( )

{ Console.WritelLine ("Rotating image");

}

Lop ImageProccessor can mot mang dé gitr cac delegate ngudi dung chon;
mot bién dé gittr s6 lugng hi¢u img mudn xur 1y va hién nhién mdt birc dnh image
DoEffect[] arrayOfEffects;
Image image;
int numEffectsRegistered = 0;

ImageProccessor cling cAn mdt phuong thirc dé thém delegate vao mang

public void AddToEffects (DoEffect theEffect)

{ if (numEffectsRegistered >= 10)
{ throw new Exception("Too many members in array");
;rrayOfEffects[numEffectsRegistered++] = theEffect;
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Mot phuong thirc dé goi thuc thi céc hi¢u ting

public void ProcessImages( )

{
for (int i = 0;i < numEffectsRegistered;i++)
{

arrayOfEffects[i] ( );

}

}

Cuodi cung ta khai bdo cdc delegate tinh dé client cé the goi.
public DoEffect BlurEffect = new DoEffect (Blur);
public DoEffect SharpenEffect = new DoEffect (Sharpen);
public DoEffect FilterEffect = new DoEffect (Filter);
public DoEffect RotateEffect = new DoEffect (Rotate);

Client s€ c6 cac doan ma dé€ tuong tac véi ngudi dung, nhung ching ta s€ lam lo
chuyén nay, mac dinh cac hi¢u Gng, thém chiung vao mang va sau do goi
ProcessImage

Vi du 12-2. Str dung mang cac deleage
using System;
namespace Programming CSharp
{
// anh ta sé& thao téac
public class Image
{
public Image( )
{
Console.WritelLine ("An image created");
}
}
public class ImageProcessor
{
// khai bdo delegate
public delegate void DoEffect( );
// tao cac delegate tinh g&n v&i cdc phuong thtc thanh vién
public DoEffect BlurEffect = new DoEffect (Blur);
public DoEffect SharpenEffect = new DoEffect (Sharpen);
public DoEffect FilterEffect = new DoEffect (Filter);
public DoEffect RotateEffect = new DoEffect (Rotate);
// ham dung kh&i tao ang va mang
public ImageProcessor (Image image)
{
this.image = image;
arrayOfEffects = new DoEffect[10];
}
public void AddToEffects (DoEffect theEffect)
{
if (numEffectsRegistered >= 10)
{
throw new Exception( "Too many members in array" );
}
arrayOfEffects[numEffectsRegistered++] = theEffect;
}
// cac hiéu tng anh
public static void Blur( )
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{

Console.WriteLine ("Blurring image");

}
public static void Filter( )

{

Console.WritelLine ("Filtering image");
}
public static void Sharpen( )

{

Console.Writeline ("Sharpening image");

}
public static void Rotate( )

{

Console.WritelLine ("Rotating image");
}
public void ProcessImages( )
{
for (int i = 0;1i < numEffectsRegistered;i++)
{
arrayOfEffects[i] ( )
}
} P
// cé&c bién thanh vién
private DoEffect[] arrayOfEffects;
private Image image;
private int numEffectsRegistered = 0;
}
// 16p kiém thu
public class Test
{
public static void Main( )
{
Image theImage = new Image( );
// khéng giao dién dé& lam don gian vén dé
ImageProcessor theProc = new ImageProcessor (thelmage);
theProc.AddToEffects (theProc.BlurEffect);
theProc.AddToEffects (theProc.FilterEffect);
theProc.AddToEffects (theProc.RotateEffect);
theProc.AddToEffects (theProc.SharpenEffect) ;
theProc.ProcessImages( );

}
}»
Két qua:
An image created
Blurring image
Filtering image
Rotating image
Sharpening image

Trong 16p Test, ImageProcessor duge khdi tao va cac hiéu ung dugc thém vao.
Néu nguoi dung chon 1am md anh (blur) trude khi loc anh (filter), chi can don gian
thay dbi thtr tu cua chiing trong mang Tuong tu, bat ky mot hiéu tng nao ciing cd
thé duoc 1ap lai béng cach thém vao ti chira delegate nhiéu lan.
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12.1.5 Multicasting

Multicasting la cach dé goi hai phuong thirc thong qua mot delegate don.
biéu nay s€ tré nén quan trong khi quan ly cac sy kién. Muc tiéu chinh 1a dé co mot
delegate don co thé goi nhiéu phuong thirc cung mot lic. N6 khac voi mang cac
delagte, trong mang delegate mdi delegate chi goi mot phuong thirc. Vi du
trude dung mot mang lam thi chira nhidu delegate khac nhau.

Véimulticasting ta cé thé tao mot delegate don dong goi nhidu phuong thirc.
Vi du khi mot button duge nhén, ta hin mudn thao tic nhiéu hanh dong cung mat
lac. Ta c6 thé cai dat didu nay bang cach cho mdi button mdt mang cac
delegate, nhung s& dé hon va rd nghia hon khi tao mdt multicasting
delegate.

Bit k}‘l mot delegate ndo tra vé void déu 1a multicast delegate, mac du ta
co the d6i xir n6 nhu single cast delegate (la delegate dé cap & phan trén) néu
mudn. Hai multicast delegate co thé két ndi voi nhau bang toan tir cong (+).
Két qua 1a mot multicast delegate mdi dong goi tat ca cac phuwong thic cia
hai delegate todn hang. Vidy, gid st Writer va Logger la cdc delegate tra vé
kiéu void, dong 1énh sau s¢ két ndi ching va tao ra mt multicast delegate
moi co tén [dmyMulticastDelegate
myMulticastDelegate = Writer + Logger;

Ta cling c6 thé thém mot delegate vao mét multicast delegate béllng toan tur
cong bang (+=). Gia sir ta cO Transmitter vd myMulticastDelegate 1 cic
delegate, dong Iénh sau:

myMulticastDelegate += Transmitter;
twong ty nhu dong:

myMulticastDelegate = myMulticastDelegate + Transmitter;
DPé xem cach multicast delegate dugc tao va st dung, xem qua toan bg vi du
12-3. Trong vi du nay ta tao mot 16p tén la MyClassWithDelegate, 16p nay dinh
nghia mot delegate nhin mot tham sb kiéu chudi va tra vé kiéu void.

public delegate void StringDelegate(string s);
Sau d6 ta dinh nghia mét 16p tén la MyImplementingClass cé ba phuong thtrc, ta
ca déu tra vé void va nhan mot tham sb kiéu chudi: WriteString, LogString
va TransmitString. Phuong thirc dau viét mot chudi ra man hinh (dau ra chuén),
phuong thirc thtr hai viét ra tap tin 16i (log file) va phuong thirc thir ba chuyén chudi
1én Internet. Ta tao cac delegate dé goi cac phuong thirc thich hop.

Writer ("String passed to Writer\n");
Logger ("String passed to Logger\n");
Transmitter ("String passed to Transmitter\n");

bé xem cach két hop cdc delegate ta tao ra mot delegate khéc
MyClassWithDelegate.StringDelegate myMulticastDelegate;
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va gan n6 bang két qua cta phép cong hai delegate da ton tai
myMulticastDelegate = Writer + Logger;

Ta cling c6 theé thém bang toan tir cong bang
myMulticastDelegate += Transmitter;

Cuodi cung ta c6 thé bdo mdt delegate bang toan tir trir bang (-=)
DelegateCollector —-= Logger;

Vi du 12-3. Két hop cac delegate
using System;
namespace Programming CSharp
{
public class MyClassWithDelegate
{
// khai bdo delegate
public delegate void StringDelegate (string s);
}
public class MyImplementingClass
{
public static void WriteString(string s)
{
Console.WriteLine ("Writing string {0}", s);
}
public static void LogString(string s)
{
Console.WritelLine ("Logging string {0}", s);
}
public static void TransmitString(string s)
{
Console.WritelLine ("Transmitting string {0}", s);
}
}
public class Test
{
public static void Main( )
{
// dinh nghia ba dbi tuong StringDelegate
MyClassWithDelegate.StringDelegate Writer,Logger, Transmitter;
// dinh nghia mét SringDelegate khéc
// hanh déng nhu mdét multicast delegate
MyClassWithDelegate.StringDelegate myMulticastDelegate;
// kh&i tao 3 delegate diu tién,
// truyén vao cac phuong thic dinh déng gbdi
Writer = new MyClassWithDelegate.StringDelegate (
MyImplementingClass.WriteString) ;
Logger = new MyClassWithDelegate.StringDelegate (
MyImplementingClass.LogString);
Transmitter = new MyClassWithDelegate.StringDelegate (
MyImplementingClass.TransmitString) ;
// goi phuong thic cua delegate Writer
Writer ("String passed to Writer\n");
// goi phuong thic cua delegate Logger
Logger ("String passed to Logger\n");
// goi phuong thtic cua delegate Transmitter
Transmitter ("String passed to Transmitter\n");
// théng bdo két ndi hai deleagte
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// thanh mét multicast deleagte

Console.WritelLine ("myMulticastDelegate = Writer + Logger");
// két nbi hai deleagte

// thanh mét multicast deleagte

myMulticastDelegate = Writer + Logger;

// goi delegated, hai phuong thic dugc goi
myMulticastDelegate ("First string passed to Collector");
// théng bado thém deleagte thu ba

// vao mdt multicast deleagte

Console.WriteLine ("\nmyMulticastDelegate += Transmitter");
// thém delegate thu ba

myMulticastDelegate += Transmitter;

// goi delegate, ba phuong thtc dugc goi
myMulticastDelegate ("Second string passed to Collector");
// thdéng bdo loai bd delegate logger

Console.WriteLine ("\nmyMulticastDelegate —-= Logger");
// bdé delegate logger
myMulticastDelegate -= Logger;

// goi delegate, hai phuong httc cédn lai dugc goi
myMulticastDelegate ("Third string passed to Collector");

}
}/
Két qua:
Writing string String passed to Writer
Logging string String passed to Logger
Transmitting string String passed to Transmitter
myMulticastDelegate = Writer + Logger
Writing string First string passed to Collector
Logging string First string passed to Collector
myMulticastDelegate += Transmitter
Writing string Second string passed to Collector
Logging string Second string passed to Collector
Transmitting string Second string passed to Collector
myMulticastDelegate -= Logger
Writing string Third string passed to Collector
Transmitting string Third string passed to Collector ..

Strc manh cia multicast delegate s& d& hiéu hon trong khéi niém event.

12.2 Event (Su kién)

Giao dién ngudi dung dd hoa (Graphic user inteface - GUI), Windows va cac trinh
duyét yéu cau cac chuong trinh dap tng cac sy kién. Mot su kién co thé 1a mot
button dugc nhin, mdt nuc thue don dugc chon, mot tap tin da chuyén giao hoan
tat v.v.... Noi ngan gon, 1a mot viéc gi d6 xay ra va ta phai dap tra lai. Ta khong thé
tién doan trude trinh ty cac sy kién s& phat sinh. Hé thong s& im lim cho dén khi
mot sy ki€n xdy ra, khi d6 n6 sé€ thyc thi cac hanh dong dé dap tra kién nay.

Trong mdi truong GUI, c6 rat nhidu dicu khién (control, widget) ¢ thé phat
sinh sy kién Vi duy, khi ta nhan mgt button, nd s€ phat sinh sy ki¢n c1ick. Khi ta
thém vao mdt drop-down 1ist nd s€ phat sinh sy ki¢n ListChanged.
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Cac lop khac s€ quan tam dén viéc dap tra cac sy kién nay. Cach chung dap tra nhu
thé nao khong dugc quan tdm dén (hay khong th€) ¢ 1op phat sinh sy kién. Nut
button s& noi "To1 duge nhan" va cac 16p khac dap tra phu hop.

12.2.1 Publishing va Subcribing

Trong C#, bat ky mot 16p nao ciing co thé phat sinh (publish) mot tap cac su kién
ma céac 16p khéc s€ bat lay (subscribe). Khi mot 16p phat ra mot sy kién, tat ca
cac 16p subscribe déu dugc thong béo.

V6i k¥ thuat nay, ddi twong cua ta co thé néi "Dy 1 cac van dé ma t6i c6 thé thong
bao cho anh biét" va cac 10p khéac s& néi "Vang, hdy bao cho t6i khi no xay ra". Vi
du nhu, mot button sé thong bao cho bat ky cac 16p nao quan tdm khi nd dugc
nhan. Button dugc goi l1a publisher boi vi button publish su kién Click va
cac 16p khac s€ goi la subscribers boi vi ching subscribe sy ki€n Click

12.2.2 Event va Delegate

Event trong C# dugc cai dat béng delegate. LOp publish dinh nghia mot
deleagte ma cac 16p subscribe phai cai dat. Khi mot su kién phat sinh, phuong
thirc cta 16p subscribe s€ dugc goi thong qua delegate.

Cach quan 1y cac su kién duoc goi 1a event handler (trinh gidi quyét sw kién). Ta c6
the khai bdo mot event handler nhu la ta da lam véi delegate.

Pé thuan tién, event handler trong .NET Framework tra vé kiéu void va nhan
vao 2 tham s6. Tham s6 tha nhit cho biét nguén cua su kién; c6 nghia Ia ddi tuong
publish. Tham s6 thir hai 1a mot ddi tugng thira ké tir 10p EventArgs. CO 10i
khuyén rang ta nén thiét ké theo mau duoc qui dinh nay.

EventArgs 1 16p co s& cho tit ca cac dir liéu vé sy kién. Ngoai trir ham khdi tao,
16p Eventargs thira ké hau hét cic phuong thirc cia 16p Object, mic di nd ciing
c6 thém vao mot bién thanh vién empty dai dién cho mot su kién khong co trang
thai (dé cho phép sir dung c6 hiéu qua hon cac su kién khong co trang thai). Cac 16p
con thira ké tir EventArgs chira cac thong tin vé su kién.

Events are properties of the class publishing the event. The keyword event controls
how the event

property is accessed by the subscribing classes. The event keyword is designed to
maintain the

publish/subscribe idiom.

Gia str ta mudn tao mot 16p ddng hd (Clock) sir dung event dé thong bao cac 16p
subscribe biét khi nao thoi gian thay doi (theo don vi gidy). Goi su kién nay la
OnSecondChange. Ta khai bao su kién va event handler theo ct phap sau day:

[attributes] [modifiers] event type member-name

Vi du nhu:
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public event SecondChangeHandler OnSecondChange;

Vi du nay khong c6 attribute (attribute s& dugc dé cap trong chuong 18).
"modifier" cothé la abstract, new, override, static, virtual hodc la mdt
trong bon acess modifier, trong trudng hop nay la public

Tu khoa event theo sau modifier

type 1a kiéu delegate lién két voi event, trong truong hop nay la
SecondChangeHandler

member name la tén cua event, trong truong hop nay la OnSecondChange.
Thong thuong n6 dugce bat dau bang tir on (khdng bat budc)

Tém lai dong 1é€nh nay khai bdo mdt event tén la OnSecondChange, cai dat mot
delegate cO ki€u la SecondChangeHandler.

Khai bao cuia SecondChangeHandler la

public delegate void SecondChangeHandler ( object clock,
TimeInfoEventArgs timeInformation );

Nhu di dé cap, dé cho thuan tién mdt event handler phai tra vé kiéu void va
nhan vao hai tham sb: ngudn phat sinh sy kién (truong hop nay 1a clock) va mot
d6i twong thira ké t 16p EventArgs, trong truong hop nay Ia
TimeInfoEventArgs. TimeInfoEventArgs dugc khai bao nhu sau:

public class TimeInfoEventArgs : EventArgs

{

public TimeInfoEventArgs (int hour, int minute, int second)

{
this.hour = hour;
this.minute = minute;
this.second = second;

}

public readonly int hour;
public readonly int minute;
public readonly int second;

}
Mot ddi tuong TimeInfoEventArgs s& ¢ cac thong tin vé gid, phit, gidy hién
hanh. N6 dinh nghia mot ham dyng va ba bién thanh vién kiéu so0 nguyén (int),
public va chi doc.

Lop Clock cé ba bién thanh vién hour, minute va second va chi duy nhéat mot

phuong thirc Run () :

public void Run( )
{
for(;;)
{
// ngu 10 milli gidy
Thread.Sleep (10);
// 14y gid hién hanh
System.DateTime dt = System.DateTime.Now;
// néu bién giay thay dbi
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// théng bado cho subscriber
if (dt.Second != second)
{
// tao dbi tuong TimeInfoEventArgs
// d& truyén cho subscriber
TimeInfoEventArgs timeInformation =
new TimeInfoEventArgs (dt.Hour,dt.Minute,dt.Second) ;
// néu cé6 subscribed, thédng bdo cho chung
if (OnSecondChange != null)
{

OnSecondChange (this, timeInformation) ;
}
}
// cap nhat trang thai
this.second = dt.Second;
this.minute = dt.Minute;
this.hour = dt.Hour;

}
Ham Run c6 vong ldp for vo tan ludn ludn kiém tra gid hé théng. Néu thoi gian
thay doi n6 sé thong bao dén tat cd cac subscriber.

Pau tién 12 ngi trong 10 mili gidy
Thread.Sleep (10);
Sleep la phuong thirc tinh cta 16p Thread, thuoc vé vung tén
System.Threading. LOi goi Sleep nham ngan vong lap khong su dung hét tai
nguyén CPU cua hé thong. Sau khi ngti 10 mili gidy, kiém tra gio hién hanh
System.DateTime dt = System.DateTime.Now;
Khoang sau 100 lan kiém tra , gia tri gidy s€ tang. Phuong thirc s¢ thong bao thay
d6i nay cho cic subscriber. Dé thuc hién diéu nay, dau tién tao mot ddi tuong
TimeInfoEventArgs moi.

if (dt.Second != second)

{
TimeInfoEventArgs timeInformation =
new TimeInfoEventArgs (dt.Hour,dt.Minute,dt.Second);

Sau d6 théng biao cho cac subscriber bang cach phat ra sy kién
OnSecondChange

if (OnSecondChange != null)
{

OnSecondChange (this, timeInformation) ;

}
Néu khong c6 subsrciber nao ding kY, onSecondChange ¢6 tri null, kiém tra
di€u nay trude khi goi.

Nhé ring onSecondChange nhan 2 tham s6: ngudn phat sinh sy kién va dbi twong
thira ké tur 16p EventArgs. Quan sat ky ta thay phuong thuc dung tir khoa this
lam tham s6 béi chinh c1lock 1a ngudn phat sinh sy kién.

104



Delegate va Event Gvhd: Nguyén T4n Trin Minh Khang

Phat sinh mot sy kién s& goi tat ca cac phuong thirc da dang ky voi Clock thong
qua deleagte. Ching ta xem xét van dé nay ngay bay gio.

M3i 1an su kién phat sinh, ta cdp nhat trang thai cta 16p Clock:
this.second = dt.Second;

this.minute = dt.Minute;
this.hour = dt.Hour;

Van dé con lai 1a tao 16p subcriber. Ta s& tao ra 2 16p. Lop thu nhat 1a
DisplayClock. Lép nay hién thi thoi gian ra man hinh console. Vi du nay don
gian tao ra 2 phuong thirc, phuong thirc thir nhat 13 Subscribe ¢6 nhiém vy
subscribe sy ki¢n OnSecondChange. Phuong thuc th hai 1a mot event
handler tén TimeHasChanged

public class DisplayClock
{
public void Subscribe (Clock theClock)
{
theClock.OnSecondChange +=
new Clock.SecondChangeHandler (TimeHasChanged) ;
}
public void TimeHasChanged (
object theClock, TimeInfoEventArgs ti)
{
Console.WritelLine ("Current Time: {0}:{1}:{2}",
ti.hour.ToString( ),
ti.minute.ToString( ),
ti.second.ToString( ));

}
Khi phuong thuc dau, Subscribe, dugc goi, n6 tao mot delegate
SecondChangeHandler truyén cho phuong thiic TimeHasChanged. Viéc nay
dang ky delegate cho su kién OnSecondChange cua Clock

Ta s€ tao 16p thur hai, 16p nay cling s€ dap ung su kién, t€n 1a LogCurrentTime.
Lop nay chi don gian ghi lai thoi gian vao mot tap tin, nhung dé don gian 16p nay
cling xuat ra man hinh console.

public class LogCurrentTime
{
public void Subscribe (Clock theClock)
{
theClock.OnSecondChange +=
new Clock.SecondChangeHandler (WriteLogEntry) ;
}
// phuong thtc s& ghi 1én téap tin
// nhung d& don gian ta cling ghi ra console
public void WriteLogEntry( object theClock,
TimeInfoEventArgs ti)
{
Console.WritelLine ("Logging to file: {0}:{1l}:{2}",
ti.hour.ToString( ),
ti.minute.ToString( ),
ti.second.ToString( ));
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}
Mic du trong vi du nay hai 16p twong tw nhu nhau, nhung bat ky 16p nao ciing co
thé subscribe mit event.

Chu ¥ rang event dugc thém vio bang toan tir +=. Diéu nay cho phép cac sy kién
méi duoc thém vao su kién onSecondChange cua ddi tuong Clock ma khong lam
hong di cac su ki¢n da dang ky trude d6. Khi LogCurrentTime subscribe vao
su kién OnSecondChanged, ta khong can quan tam rﬁng DisplayClock da
subscribe hay chua.

Vidu 12-4. Lam viéc véi event

using System;
using System.Threading;
namespace Programming CSharp
{
// 1ép gitt théng tin vé mdét su kién
// trong trudng hop nay la théng tin vé& déng hd
// nhung tét hon 13 phdi cé thém théng tin trang thai
public class TimeInfoEventArgs : EventArgs

{

public TimeInfoEventArgs (int hour, int minute, int second)
{
this.hour = hour;
this.minute = minute;
this.second = second;
}
public readonly int hour;
public readonly int minute;
public readonly int second;
}
// 16p chinh cua ta.
public class Clock
{
// delegate ma subscribers phai cai dat
public delegate void SecondChangeHandler ( object clock,
TimeInfoEventArgs timeInformation);
// su kién publish
public event SecondChangeHandler OnSecondChange;

// van hanh déng hd
// ham s& phat sinh su kié&n sau mdi giay
public void Run( )
{
for (; ;)
{
// ngu 10 milli giay
Thread.Sleep (10);
// l&y gi® hién tai
System.DateTime dt = System.DateTime.Now;
// néu thdi gian thay dbi
// théng bdo cho céc subscriber
if (dt.Second != second)

{
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}

// tao dbi tuong TimeInfoEventArgs
// dé& truyén cho subscriber

TimeInfoEventArgs timeInformation=new TimeInfoEventArgs (

dt.Hour,dt.Minute, dt.Second) ;
// néu c6é6 subscriber, théng bdo cho chung
if (OnSecondChange != null)
{
OnSecondChange ( this,timeInformation );
}
}
// cap nhat trang thai
this.second = dt.Second;
this.minute = dt.Minute;
this.hour = dt.Hour;

}
}
private int hour;
private int minute;
private int second;

public class DisplayClock

{

// subscribe su kién SecondChangeHandler cua theClock
public void Subscribe (Clock theClock)
{
theClock.OnSecondChange +=
new Clock.SecondChangeHandler (TimeHasChanged) ;
}
// phuong thutc cai didt ham delegated
public void TimeHasChanged( object theClock,
TimeInfoEventArgs ti)
{

Console.WriteLine ("Current Time: {0}:{1}:{2}",
ti.hour.ToString( ),
ti.minute.ToString( ),
ti.second.ToString( ));

}

public class LogCurrentTime

public void Subscribe (Clock theClock)

{
theClock.OnSecondChange +=
new Clock.SecondChangeHandler (WriteLogEntry) ;

}

// phuong thtic ndy nén viét lén tép tin
// nhung &é& don gian ta xudt ra man hinh console

public void WriteLogEntry (object theClock, TimeInfoEventArgs ti)

{
Console.WriteLine ("Logging to file: {0}:{1}:{2}",

ti.hour.ToString( ),
ti.minute.ToString( ),
ti.second.ToString( ));

}

public class Test
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public static void Main( )

{
// tao dbng hdé moi
Clock theClock = new Clock( );
// tao mdt displayClock
// subscribe v&i clock vua tao
DisplayClock dc = new DisplayClock( );
dc.Subscribe (theClock) ;
// tao dbi tuong Log
// subscribe v&i clock vira tao
LogCurrentTime lct = new LogCurrentTime( );
lct.Subscribe (theClock) ;
// bi&t dau chay
theClock.Run( );

}
}/
Ket qua:
Current Time: 14:53:56
Logging to file: 14:53:56
Current Time: 14:53:57
Logging to file: 14:53:57
Current Time: 14:53:58
Logging to file: 14:53:58
Current Time: 14:53:59
Logging to file: 14:53:59
Current Time: 14:54:0
Logging to file: 14:54:0

12.2.3 Tach rdi Publisher khoi Subsciber

Lop Clock chi nén don gian in thoi gian hon 1a phai phat sinh su ki¢n, vay tai sao
phai bi lam phién bang viéc sir dung gian tiép delegate? Thuan loi cta y tudng
publish/subscribe 1a bat ky 16p ndo (bao nhiéu ciing dugc) ciing c¢6 thé dugc
thong bao khi mot sy kién phét sinh. Lép subscribe khong can phai biét cach lam
viéc cua Clock, va Clock cling khong can biét chuyén s€ xay ra khi mot sy kién
duoc dap tra. Tuong ty mot button co thé phat ra sy kién onClick va bat ky 1op
ndo cling ¢6 thé subscribe sy ki¢n ndy, nhan vé& thong béo khi ndo button bi
nhan.

Publisher va Subscriber dugc tach biét nhd delegate. Piéu nay dugc mong
cho nhit vi né 1am cho ma ngudn dugc mém déo (flexible) va d& hiéu. Lép Clock
c6 thé thay doi cich né xac dinh thoi gian ma khong anh huong téi cac 16p
subscriber. Tuong tu cic 10p subscriber ciing c6 thé thay doi cach chung dap
tra su kién ma khong anh hudng td1 16p Clock. Hai 16p nay hoan toan ddc lap voi
nhau, va nd gitp cho ma ngudn dé bao tri hon.
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Chucng 13 Lap trinh vai C#

Phan nay s& gidi thiéu chi tiét vé& cach viét cac chuong trinh .NET, bao gom
Windows Forms va Web Forms. Ngoai ra, chiing ta s€ khao sat thém vé cach tuong
tac vdi co sd di licu (Database) va cac dich vu Web (Web Services).

Quan diém vé kién trac .NET la tao su d& dang, thuan ti¢n khi phat trién cac phén
mém theo tinh huéng dbi twong. Véi muc dich nay, ting trén cung cua kién tric
NET duoc thiét ké dé bao gdm hai phan: ASP.NET va Windows Form. ASP.NET
duogc dung cho hai muc dich chinh: hodc dé tao cac ung dung Web vdi Web Forms
hodc tao cac ddi tuong Web (Web Objects) khong c6 giao dién ngudi dung (User
Interface: UI) voi Web Services.

Ta s€ khao sat chi tiét cac muc chinh sau :

1. Cach tao ra cac ung dung Windows co tinh chuyén nghiép cao trong moi
truong phat trién Windows Form mot cach nhanh chong theo m6 hinh RAD (
Rapid Application Development ).

2. Dé c6 thé truy cap dit liéu trong cac hé quan tri dir liéu, ta s& thao luan chi tiét
ve ADO.NET va cach tuong tac véi Microsoft SQL Server va cac trinh cung
cap dir liu (Providers Data ) khac.

3. La su két hop cong nghé RAD trong phan (1) va ADO.NET trong phan (2) dé
minh hoa vi¢c tao ra cac rng dung Web véi1 Web Forms.

4. Khong phai tat ca moi tmg dung déu c6 giao dién ngudi ding than thién. Web
Services gilip tao cac ung dung nhu vy, chung la nhiing tng dung c6 tinh
phan ph01 cung cip cac chirc niang dua trén cac nghi thirc Web chuan, thuong
dung nhat 13 XML va HTTP.

13.1 Ung dung Windows véi Windows Form

Trudc tién, ching ta can phan biét su khic nhau gitta hai kiéu ing dung: Windows
va Web. Khi cac ing dung Web dau tién duogc tao ra, nguoi ta phan biét hai loai
ung dung trén nhu sau : ing dung Windows chay trén Desktop hay trén mot mang
cuc bd LAN (Local-Area Network), con img dung Web thi dugc chay trén Server &
xa va dugc truy cép bang trinh duyét Web (web browser). Sy phan biét nay khong
con rd rang nira vi cac ing dung Windows hién nay c6 xu hudng dung céac dich vu
ctia Web. Vi du nhu phan mém Outlook chuyén nhan thu thong qua két ndi Web.

Theo quan diém ciia Jesse Liberty, tac gia cﬁavcufr)n sach “Programming C#”, Xudt
ban vao thang 7 nam 2001. Ong cho rang di€ém phan bi€t chu yéu gitta img dung
Windows va Web 1a & cho : Cai gi s¢ hitu Ul ?, Ung dung dung trinh duyét dé hién
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thi hay UI cia tmg dung dwoc xdy dung thanh chuong trinh c¢é thé chay trén
Desktop.

C6 mot sb thuan loi ddi vai cac ung dung Web, ting dung cé thé dugc truy cap bdi
bat ky trinh duyét nao két ndi dén Server, viéc hiéu chinh dugc thuc hién trén
Server, khong can phai phan phéi thu vién lién két dong (Dynamic Link Libraries -
DLLs) méi can dé chay tng dung cho ngudi dung.

NET ciing c6 sy phan biét ndy, dién hinh 1a ¢6 nhiing bo cong cu thich hgp cho
ting loai tng dung: Windows hay Web. Ca hai loai nay déu dua trén khudn miu
Form va st dung cac diéu khién (Control) nhu 12 Buttons, ListBox, Text .

Bo cong cu dung dé tao ung dung Web (}’u’o’c goi la Web-Form, dugc thao luan
trong muc (3). Con bd céng cu dung dé tao Umg dung Windows duoc goi la
Windows-Form, s€ dugc thdo luan ngay trong myc nay.

Chui y : Theo tac gia JesseLiberty, ong cho rang hién nay ung dung kiéu
Windows va Web c¢6 nhiéu diém giong nhau, va éng cho rang .NET nén
gop lai thanh mot by cong cu chung cho ca ung dung Windows va Web
trong phién ban toi.

Trong céc trang ké, chung ta s& hoc cach tao mot Windows Form don gian bang
cach dung trinh soan mé hodc cong cy thiét ké (Design Tool) trong Visual Studio
NET. Ké tiép ta s& khao sat mot tmg dung Windows khac phirc tap hon, ta s& hoc
cac dung bd cong cu kéo tha cua Visual Studio .NET va mét ) ky thudt 1ap trinh
C# ma ta da thao luan trong phan trudc.

13.1.1 Tao mot Windows Form dan gian

Windows Form la cong cu dung dé tao cac ung dung Windows, n6 mugn cac uu
diém manh cta ngdn ngit Visual Basic : d& sir dung, hd trg mé hinh RAD dong thoi
két hop voi tinh linh dong, hudng ddi twong cua ngdn ngit C#. Viée tao tmg dung
Windows trd 1én hap dan va quen thudc véi cac 1ap trinh vién.

Trong phin nay, ta s& thao luan hai cach khi tao mot img dung Windows : Diing b
soan ma dé gd ma tryc ti€p hodc dung bd cong cu kéo tha cua IDE.

Ung dung cta chung ta khi chay s& xuat dong chir “Hello World!” ra man hinh, khi
nguoi dung nhan vao Button “Cancel” thi ing dung s€ két thuc.

13.1.1.1 Dung b¢ soan ma ( Nodepad )

Mic du Visual Studio .NET cung cap mot b cac cong cu phuc vu cho viée kéo tha,
giip tao cac ung dung Windows mot cac nhanh chong va hiéu qua, nhung trong
phan nay ta chi can dung bd soan ma.
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Hinh 13-1 Ung dung minh hoa viéc hién thi chudi va bt sy kién ciia Button.

li=1E3

Helo ' odd

Cacel

Dau tién, ta dung 1énh using dé thém vung tén sau :
using System.Windows.Forms;
Ta s€ cho ing dung cua ta thira ké tir ving tén Form :

public class HandDrawnClass : Form

Bat ky mot tng dung Windows Form nao ciing déu thira ké tir d6i twong Form, ta
c6 thé dung dbi twong nay dé tao ra cac cira s6 chudn nhu : cic cira s6 troi (floating
form), thanh cong cu (tools), hop thoai (dialog box) ... Moi Piéu khién trong bo
cong cu ctia Windows Form (Label, Button, Listbox ...) déu thudc ving tén nay.

Ta s€ khai b4o 2 doi tugng, mot Label dé gitr chuoi © Hello World !’ va mot Button
de bat su kién két thiic ung dung.
private System.Windows.Forms.Label 1blOutput;
private System.Windows.Forms.Button btnCancel;
Tiép theo ta s€ khoi tao 2 doi tugng trén trong ham khéi tao cua Form:
this.1lblOutput = new System.Windows.Forms.Label( );
this.btnCancel = new System.Windows.Forms.Button( );
Sau do ta gan chuoi tiéu dé cho Form cua ta 1a “‘Hello World* :
this.Text = "Hello World";

Chu y :Do cac lénh trén dwoc dat trong ham khoi tao cua Form
HandDrawClass, Vi thé tir khoa this sé tham chieéu toi chinh no.

Gan vi tri, chudi va kich thude cho dbi tuong Label :

1blOutput.Location = new System.Drawing.Point (16, 24);

1blOutput.Text = "Hello World!";

1blOutput.Size = new System.Drawing.Size (216, 24);
Vi tri cua Label duoc xac dinh bﬁ?mg mot d6i tuong Point, dbi tuong nay can hai
thong s6 : vi tri so vi chiéu ngang (horizontal) va dimg (vertical) cta thanh cudn.
Kich thudc ctua Label cling dugce dat boi ddi tuong Size, vdi hai thong s6 1a chiéu
rong (width) va cao (height) cua Label. Ca hai dbi tugng Point va Size déu thudc
ving tén System.Drawing : chita cac d6i twong va 16p ding cho dd hoa.

Tuong tu lam véi doi tugng Button :
btnCancel.Location = new System.Drawing.Point (150,200);

btnCancel.Size = new System.Drawing.Size (112, 32);
btnCancel.Text = "&Cancel";
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Dé bat su kién click cua Button, d6i twong Button can dang ky voi trinh quan Iy su
kién, dé thuc hién diéu nay ta dung ‘delegate’. Phuong thirc duoc uy thac (s€ bat sy
kién) co thé c6 tén bat ky nhung phai tra vé kiéu void va phai c6 hai thong s6 : mot
1a d6i twong ‘sender’ va mot 1a ddi tugng ‘System.EventArgs’.

protected void btnCancel Click( object sender, System.EventArgs e)
{

YV
}

Ta ding ky phuong thire bat su kién theo hai budc. Pau tién, ta tao mot trinh quan
1y su kién méi System.EventHandler, roi dy tén cua phuwong thice bat sy kién vao
1am tham so :

new System.EventHandler (this.btnCancel Click);

Tiép theo ta s€ Uy théac trinh quan 1y vua tao & trén cho sy kién click cua
Button bang toan tir +=

Ma gop cua hai budce trén :
one:btnCancel.Click +=new System.EventHandler
(this.btnCancel Click);

Pé két thuc viée viét ma trong ham khoi tao ctia Form, ta s€ thém hai ddi
tuong Label va button vao Form cua ta :

this.Controls.Add (this.btnCancel);
this.Controls.Add (this.lblOutput);

Sau khi ta da dinh nghia ham bét su kién click trén Button, ta s& viét ma thi hanh
cho ham nay. Ta s& ding ham tinh ( static ) Exit() cta 16p Application dé két thiic
ung dung :

protected void btnCancel Click( object sender, System.EventArgs e)

{
Application.Exit () ;

}

Cuodi cung, ta s€ goi ham khoi tao cua Form trong ham Main(). Ham Main() 1a diém
vao dau tién cua Form.

public static void Main( )

{

Application.Run (new HandDrawnClass( ));

}

Sau day la ma hoan chinh ciia toan bo ng dung
using System;
using System.Windows.Forms;
namespace ProgCSharp

{

public class HandDrawnClass : Form

{
// Label dung hién thi chudi ‘Hello World’
private System.Windows.Forms.Label 1blOutput;

// Button nhi&n ‘Cancel’
private System.Windows.Forms.Button btnCancel;
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public HandDrawnClass( )

{
// Tao céc dbi tuong
this.lblOutput = new System.Windows.Forms.Label ( );
this.btnCancel = new System.Windows.Forms.Button ( );

// Gan tiéu dé cho Form
this.Text = "Hello World";

// Hiéu chinh Label

1blOutput.Location = new System.Drawing.Point (16,24);
1blOutput.Text = "Hello World!";

1blOutput.Size = new System.Drawing.Size (216, 24);

// Hiéu chinh Button

btnCancel.Location = newSystem.Drawing.Point (150,20);
btnCancel.Size = new System.Drawing.Size (112, 32);
btnCancel.Text = "&Cancel";

// Pang ky trinh quan 1y su kién
btnCancel.Click +=
new System.EventHandler (this.btnCancel Click);

//Thém cédc diéu khién vao Form

this.Controls.Add (this.btnCancel);

this.Controls.Add (this.lblOutput);
}

// B&t su kién nhin Button
protected void btnCancel Click(object sender, EventArgs e)

{
Application.Exit ( );

}

// Chay tung dung
public static void Main ()

{

Application.Run (new HandDrawnClass( ));

}
}
13.1.1.2 Dung kéo tha trong Visual Studio .NET

Bén canh trinh soan ma, .NET con cung cép mot bg cac cong cu kéo tha dé 1am viéc
trong moi trudong phat trién tich hop IDE ( Intergrate Development Enviroment ),
IDE cho phép kéo tha rdi tu dong phat sinh ma tuong ing.

Ta sé tao lai tng dung trén bang cach dung bd coéng cu trong Visual Studio, ta mé
Visual Studio va chon ‘New Project’. Trong ctra s6 ‘New Project’, chon loai du an
1a Visual C# va kiéu ing dung 1a ‘Windows Applications’, dit tén cho tmg dung la
ProgCSharpWindowsForm.
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Hinh 13-2 Man hinh tao tng dung Windows méi.
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Phia bén trai ctia ctra hinh trén 1a mét b cac cong cu (Toolbox) kéo tha danh cho
cac ung dung Windows Form, chinh gita & mot Form dugc .NET tao san co
tén Form1. V&i bo cong cu trén, ta c¢6 theé kéo va tha mot Label hay Button truc tiép

vao Form, nhu hinh sau
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Hinh 13-4 M&bi trudong phat trién Windows Form.
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Véi thanh cong cu Toolbox ¢ bén trai, ta co thé thém cac thanh phan méi vao no
bang cac chon View/Add Reference. G6 bén phai phia trén 1a cira s6 duyét toan bo
cac tap tin trong giai phap (Solution, mot giai phap c6 mot hay nhiéu du an con).
Phia dudi 1a ctra s6 thudc tinh, hién thi moi thudc tinh vé muc chon hién hanh. Ta
6 thé gan gia tri chudi hién thi hoac thay ddi font cho Label mét cach truc tiép
trong ctra s6 thudc tinh.
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Hinh 13-5 Thay ddi font truc tiép bing hp thoai font.
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Vi IDE nay, ta c6 thé kéo tha mot Button va bat su kién click ciia né mot cach dé
dang, chi can Nhan dap vao Button thi ty dong NET s& phat sinh ra cic mi tuong
ung trong trang ma cua Form (Code-Behind page) nhu : khai bdo, tao Button va
ham bit su kién click cua Button.
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Hinh 13-6 Sau khi nhén dip vao nat Cancel.
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Bay gio, ta chi can gd thém mot dong code nira trong ham bét sy kién cua Button 12
tmg dung c6 thé chay duoc y nhu tng dung ma ta di tao bing cach gd code trong
phén trén.

Application.Exit ( );

Sau day la toan b ma dugc phat sinh béi IDE va dong ma ban méi go vao :
using System;
using System.Drawing;
using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;
namespace ProgCSharpWindowsForm

{

/// <summary>

/// Summary description for Forml.

/// </summary>

public class Forml : System.Windows.Forms.Form

{
private System.Windows.Forms.Label 1blOutput;
private System.Windows.Forms.Button btnCancel;

/// <summary>

/// Required designer variable.
/// </summary>
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private System.ComponentModel.Container components;

public Forml ( )
{
InitializeComponent ( );

}

public override void Dispose( )
{
base.Dispose( );
if (components != null)
components.Dispose( );

}

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent ( )

{
this.lblOutput = new System.Windows.Forms.Label( );
this.btnCancel = new System.Windows.Forms.Button( );
this.SuspendLayout ( );

//

// 1blOutput

//

this.lblOutput.Font = new System.Drawing.Font ("Arial",
15.75F, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, ((System.Byte) (0)));

this.lblOutput.Location = new System.Drawing.Point (24, 16);

this.1lblOutput.Name = "1lblOutput";

this.lblOutput.Size = new System.Drawing.Size (136, 48);

this.1lblOutput.TabIndex = 0;

this.lblOutput.Text = "Hello World";

// btnCancel
this.btnCancel.Location = new System.Drawing.Point (192, 208);

this.btnCancel.Name = "btnCancel";
this.btnCancel.TabIndex = 1;
this.btnCancel.Text = "Cancel";

this.btnCancel.Click +=
new System.EventHandler ( this.btnCancel Click );
this.AutoScaleBaseSize = new System.Drawing.Size(5, 13);
this.ClientSize = new System.Drawing.Size (292, 273);
this.Controls.AddRange (new System.Windows.Forms.Control[] {
this.btnCancel, this.lblOutput});

this.Name "Forml";
this.Text = "Forml";
this.Resumelayout (false);

}

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

Application.Exit( );
}

#endregion
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/// <summary>
/// The main entry point for the application.
/// </summary>
[STAThread]
static void Main( )
{
Application.Run (new Forml( ));

}

}
So v&i doan ma ta go vao trong trng dung trude thi ma do IDE phat sinh khong khac
gi nhiéu. Cac dong chu thich dugc dung dé 1am suu liéu bao cdo cho du an. (muc
nay s€ dugc thdo luan sau)

/// <summary>

/// Summary description for Forml.

/// </summary>
Céc ma tao va hiéu chinh dbi tuong thay vi dugc dat truc tiép vao ham khoi tao cia
Form, thi ¢ day IDE dét chiing vao trong ham | ni ti al i zeConponent (), Sau d6 ham
nay dugc goi boi ham khoi tao ctia Form. Moi tmg dung Windows Form déu phat
sinh ra ham nay.

13.1.2 Tao mot ing dung Windows Form khac

Trong mg dung trén ta da thao luan so qua vé ung dung Windows Form, phan nay
ta s€ tao mdt Ung dung Windows khac thuc té hon. Ung dung c6 tén la
FileCopier, cho phép chép hay x6a mdt hoac nhiéu tap tin tr vi tri nay sang vi
tri khac. Muc dich cuia img dung 1a minh hoa sau hon vé cac k¥ ning 1ap trinh C# va
gitip ngudi doc hiéu thém vé namespace Windows .Forms. Giao dién ciia ting
dung sau khi hoan chinh s€ nhu sau :
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Hinh 13-7 Giao dién nguwoi dung cia wng dung FileCopier.
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Giao dién cua tng dung gém cac thanh phan sau :

e Labels: Cac tap tin ngudn (Source Files) and Thu muc dich (Target Directory).

e Buttons: Bo cac ddu chon trén cdy bén trai (Clear), Copy, Delete, and Cancel.

e Checkbox : ghi d¢ 1én néu da c6 sin ( "Overwrite if exists" )

e Checkbox : hién thi duodng dan ctia muc duoc tron & cdy bén phai.

e Hai cay (TreeView) chua tap tin.

Khi ngudi ding nhin vao Button ‘Copy’ thi tit cac tip tin duoc chon ¢ cdy bén
trai s€ dugc chép qua cay bén phai, cling nhu khi nhan vao Button ‘Delete’ thi s&

x06a cac tap tin dugc chon.

13.1.2.1 Tao giao dién cho trng dung

PAu tién ta tao mot du an Windows Form mdi c6 tén FileCopier. IDE s& hién thi
man hinh thiét ké (Designer) Ién, ta s€ thuc hién kéo tha cac Label, Button,
Checkbox va TreeView cho dén khi thich hgp nhu hinh duéi day :
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Hinh 13-8 Tao giao dién tng dung bing cach kéo tha dung Designer
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Sau khi tao giao dién xong, ta dat thudc tinh checkBoxes cho cdy bén trai co tén
tvwSource thanh true, cOn cdy bén phai c¢d tén tvwTargetdir thanh false, dé thuc
hién ta don gian chi chon va sura ddi trén cira s6 thudc tinh cua tung ddi tuong. Khi
ta nhan dap 1én bat ky Piéu khién nao thi ty dong Visual Studio NET s& phat sinh
ra mi tuong Gng dé bat su kién ctia Pidu khién d6 va dit con tré ( Cursor ) vao ngay
tai ham do, ta nhin dp vao Button “Cancel” va bd sung mi nhu sau :

protected void btnCancel Click( object sender, System.EventArgs e)

{
Application.Exit( );

}
13.1.2.2 Quan ly diéu khién TreeView

Trong ung dung nay, hai diéu khién Treeview hoat dong twong ty nhau, ngoai trir
diéu khién cdy bén trai tvwrargetdir c6 thudc tinh checkBoxes 1a true va liét ké
ca tap tin 1an thu muc, con ciy bén phai 1 fa1se va chi liét ke thu myc. Mic nhién
thi diéu khién cay cho phép chon nhiéu muc mot luc, nhung ta s€ chinh lai sao cho
chi cay bén trai t vwsour ce méi dugce chon nhiéu muc mét lac,bén phai thi khong.
Ta s€ tao ra mOt ham déy dir liéu vao cay :

private void FillDirectoryTree (TreeView tvw, bool isSource)
C6 2 tham sb :

TreeView tvw: diéu khién cay can diy di liéu vao

Bool isSource: cd x&c dinh 1la dit liéu ddy cho cay. Néu isSource

la true thi cédy sé 1liét ké ca tép tin va thu muc, false thi chi cb
tédp tin.

Ham nay s& dugc dung chung cho ca hai diéu khién cay :
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FillDirectoryTree (tvwSource, true);
FillDirectoryTree (tvwTargetDir, false);

Poi twong TreeNode

Diéu khién Treevi ew c6 mot thude tinh Nodes. thude tinh ndy nhin vao mot dbi
tuong TreeNodeCol | ection , doi tugng nay thuc chat 1a mot mang chtra cac doi
tuong Tr eeNode, mo1 mQt Tr eeNode 1a mdt nut trén cay.

Trudc tién ta can khoi tao cay vé rong :

tvw.Nodes.Clear( );
Sau d6 ta goi ham tinh GetLogicalDrives() cua d6i tugng Enviroment de lay vé tat
ca cac 6 dia logic hién dang c6 trén may. Pbi twong Enviroment cung cép cac thong
tin nhu : tén may tinh, phién ban hé diéu hanh, hé thong thu muc ... trén may tinh
hién hanh.

string[] strDrives = Environment.GetLogicalDrives( );

strDrives s€ chira tén cac 6 dia logic hi¢n c6 trén may.

Sau d6 ta s& duyét qua ting 6 dia bang cach dung l1énh foreach. Véi mdi 6 dia logic,
ta goi ham GetDirectories() ctia ddi tuong Directorylnfo. Him ndy sé& tra vé danh
sach cac ddi tuong Directorylnfo, chira tit ca cac tap tin va thu muc trén 6 dia logic
do. Nhing tai day ta khong quan tam dén két qua ma no tra vé, muyc dich ta goi ham
nay chu yéu la dé kiém tra xem cac 6 dia c6 hop 18 hay khong, néu c6 bat ky mot 16i
nao trén 6 dia thi ham GetDirectories() s& quing ra mot ngoai 18. Ta s& dung khéi
bat 15i try...catch dé bat 15i nay.
foreach (string rootDirectoryName in strDrives)

{
DirectoryInfo dir = new DirectoryInfo (rootDirectoryName) ;
dir.GetDirectories( );

}

Khj o dia hop 18, ta s& tao ra mot TreeNode ung voi rootDirectqryNaIpe b dia do,
chidng han nhu : “C:\”, “D:\” ...R01 thém TreeNode nay vao diéu khién cady dung
ham Add() thong qua thudc tinh Nodes cua cay.

TreeNode ndRoot = new TreeNode (rootDirectoryName) ;
tvw.Nodes.Add (ndRoot) ;

Tiép theo ta tién hanh duyét trén moi thu muc con cua dbi tuong TreeNode géc trén,
dé 1am diéu nay ta goi ham GetSubDirectoriesNodes( ), ham ndy cin nhan vao cac
d6i s6 : TreeNode gdc, tén cta nd va cd xac dinh 1a co dy ca tap tin vao ciy hay
khong.

if (isSource)

{
GetSubDirectoryNodes (ndRoot, ndRoot.Text, true);

}

else

{
GetSubDirectoryNodes (ndRoot, ndRoot.Text, false);

}
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Duyét dé qui trén cac thu muc con

Ham GetSubDirectoryNodes() bat dau bang viéc goi ham GetDirectories() dé nhan
vé mdt danh sach cac doi tuong Directorylnfo :

private void GetSubDirectoryNodes (

TreeNode parentNode, string fullName, bool getFileNames)

{
DirectoryInfo dir = new DirectoryInfo (fullName) ;
DirectoryInfo[] dirSubs = dir.GetDirectories( );
O day ta thay node truyén vao co tén la parentNode ( nut cha ), nghia 1a nhirng nat
sau nay s€ dugc xem la nat con cua n6. Ban s€ 0 hon khi tim hiéu hét ham nay.

Ta tién hanh duyét qua danh sach cac thu muc con dirSubs, bd qua cac muc cé trang
thai 1a an ( Hidden ).
foreach (Directory dirSub in dirSubs)

{
if ( (dirSub.Attributes & FileSystemAttributes.Hidden) != 0 )

{

continue;
}

FileSystemAttributes 1a bién c6 kiéu enum, nd chira mét s6 gia tri nhu : Archive,
Compressed, Encrypted, Hidden, Normal, ReadOnly . ..Néu nhu myc hién hanh
khong & trang thai n, ta s& tao ra mot TreeNode méi voi tham s 14 tén ciia nd. Sau
d6 Thém no vao nut cha parentNode :

TreeNode subNode = new TreeNode (dirSub.Name) ;

parentNode.Nodes.Add (subNode) ;
Ta s& goi lai d¢ qui ham GetDirectoriesNodes() dé liét ké hét moi muc con trén thu
nat hién hanh, v6i ba théng sb : nut duoc chuyén vao nhu nut cha, tén duong din
day dt cua muc hién hanh va c¢ trang thai.

GetSubDirectoryNodes (subNode,dirSub.FullName,getFileNames) ;

Chii ¥ : Thuéc tinh dirSubs.FullName sé tra vé dwong dan day di ciia
muyc hién hanh ( “C:\dirl\dir2\filel” ), con thugc tinh dirSubs.Name chi
tra vé tén cia muc hién hanh ( “filel”). Khi ta tao ra mgt nit con
subNode, ta chi truyen cho no tén cua muc hién hanh, vi ta chi muon
hién thi thi tén cia né trén cay. Con khi ta goi dé qui ham
GetSubDirectoryNodes() thi ta can truyén cho né tén dwong dan day di
ctia muc hién hanh, dé cé thé liét ké toan bé muc con cia thue muc dang
xet.

Pén day chic ban da hiéu dugc sy phan cdp ciia cdu triic cdy va tai sao ham
GetSubDirectoryNodes() can truyén c6 doi so FullName.
LAy vé cac tp tin trong thu muc

Néu bién co getFileNames 1a True thi ta s& tién hanh iy vé tt ca cac tap tin thudc
thu myc. Bé thuc hién ta goi ham GetFiles() cua doi tuong Directorylnfo, ham nay
s€ tra v€ danh sach cac doi tugng Filelnfo. Ta s€ duyét qua danh sach nay dé lay ra
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tén cua tung tap tin mot, sau d6 tao ra mot nit TreeNode véi tén nay, nut ndy s€
dugc thém vao nut cha parentNode hién hanh.

13.1.2.3 Quan Iy su kién trén diéu khién cay

Trong Gng dung nay, ching ta s€ phai quan 1y mdt s6 su kién. Pau tién la su kién
ngudi dung nhan 1én 6 CheckBox dé chon céc tap tin hay thu muc & cdy bén phai
hay nhén cac nut & cay bén phai. Tiép theo 1a cac su kién nhan vao Button ‘Cancel’,
‘Copy’,’Delete’ hay ‘Clear’.

Ta s& khao sat su kién trén di¢u khién cay trudc.
Sw kién chon mot nut trén diéu khién ciy bén trai

Khi ngudi ding mudn chon mot tap tin hay thu muc dé chép hay xéa. Ung véi mdi
lan chon s& phat sinh ra mot s6 su kién tuong tng. Ta s& bét su kién AfterCheck cua
diéu khién cdy. Ta gd vao cac doan mi sau :
tvwSource.AfterCheck +=
new TreeViewEventHandler ( this.tvwSource AfterCheck );

Ta viét 1énh thuc thi cho ham bit sy kién AfterCheck c6 tén la
tvwSource_AfterCheck, ham niy c6 hai tham sb : dau tién 1a bién Sender chira
thong tin vé  dbi tuong phat sinh ra sy kién, tha hai Ia ddi tuong
TreeViewEventArgs chira thong tin vé su kién phat ra. Ta sé& danh déu 1a chon cho
thu muc duoc chon va tat ca cac tap tin hay thu muc con cta thu muc d6 thong qua
ham SetCheck() :

protected void tvwSource AfterCheck (
object sender, System.Windows.Forms.TreeViewEventArgs e)

{
SetCheck (e.node, e.node.Checked) ;

}

Ham SetCheck() s€ tién hanh thyc hién dé qui trén nat hién hanh, ham gdm hai
tham s : nit can danh ddu va cd xac dinh 13 danh ddu hay bo danh déu chon, néu
thudc tinh Count bang khong ( nghia 1a nit nay 1 nut 14 ) thi ta s& danh déu chon
cho nut d6. Néu khong ta goi dé qui lai ham SetCheck() :

private void SetCheck (TreeNode node, bool check)
{

node.Checked = check;

foreach (TreeNode n in node.Nodes)

{

if (node.Nodes.Count == 0)

{
node.Checked = check;

}

else

{
SetCheck (n, check) ;

}
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Sw kién chon mét nat trén diéu khién ciy bén phai

Khi nguoi ding chon mot nit & ciy bén phai, ta s& phai cho hién dudng din day du
ctia nat d6 1én TextBox & goc phic trén bén phai. Ta s& bét sy kién AfterSelect cia
cay. Su kién nay s€ duogc got sau khi nguoi dung nhan mot nut nao do trén cay, ham
bat su kién nay nhu sau :

protected void tvwTargetDir AfterSelect( object sender,

System.Windows.Forms.TreeViewEventArgs e)

{
string theFullPath = GetParentString(e.node);

Sau khi ta c6 dugc duong din day du cua ndt chon, ta s& bo di dau \\ (Backslash)
néu c6. Roi cho hién thi 1én hop thoai TextBox.
if (theFullPath.EndsWith ("\\"))

{
theFullPath =theFullPath.Substring (0, theFullPath.Length-1);

}
txtTargetDir.Text = theFullPath;

}

Ham GetParentString() tra vé duong dan day du ctia nit duge truyén vao lam thong
s6. Ham nay cting tién hanh lap dé qui trén nat truyén vao néu nut nay khong 1a nuat
14 va thém dau \\ vao né. Qua lap sé& két thuc néu nit hién hanh 1a khong 14 nut cha.

private string GetParentString(TreeNode node)
{

if (node.Parent == null)

{

return node.Text;

}

else

{
return GetParentString(node.Parent) + node.Text +
(node.Nodes.Count == 0 2 "" : "\\")

}
Quan Iy sy kién nhan niat bé chon (Clear)

Ta tién hanh b6 sung ma 1énh sau cho ham bat sy kién nhan vao nut ‘Clear’

protected void btnClear Click( object sender, System.EventArgs e)
{

foreach ( TreeNode node in tvwSource.Nodes )

{
SetCheck (node, false);

}
}

Ham nay chi don gian 1a duyét qua tat ca cac nut thudc ciy bén trai, sau dé goi lai
ham SetCheck() vi bién co 1a false, nghia 1a bd chon tat ca cac nit hi¢n dang dugc
chon trén diéu khién cay.

Quan Iy sy kién nhan mit chép tap tin ( Copy )

Céi ta can dé hoan chinh thao tac nay 1a danh sach cac db6i twong FileInfo. Pé ¢ thé
quan ly linh hoat trén danh sach nay ta sé€ dung doi twong ArrayList, né cho phép ta
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thuc hién hau hét moi thao tac trén danh sach mot cac dé dang. Pé 14t vé danh sach
cac doi tuong Filelnfo, ta s€ goi ham GetFileList() cua ta :

protected void btnCopy Click( object sender, System.EventArgs e)

{
ArrayList filelList = GetFileList( );

LAy vé danh sach cac tap tin

Pau tién ta s& khoi tao mot ddi tuong ArrayList dé luu trir danh sach tén céc tap tin
duoc chon, co tén la fileNames :

private ArrayList GetFileList( )
{

ArrayList fileNames = new ArrayList( );
Ta lay ve danh séach tén cac tap tin dugc chon bang cach duyét toan bg cac nut trong
di€u khién cay bén phai :
foreach (TreeNode theNode in tvwSource.Nodes)

{
GetCheckedFiles (theNode, fileNames);

}
Ham GetCheckedFiles() thém danh sach tén cac tap tin dugc danh dau cta nat hién
hanh theNode vao ddi tuong fileNames. Néu nut truyén vao 13 nat 14 va duoc danh
déu chon, ta s& lay duong dan day du cia nit va thém vao dbi tuong fileNames:
private void GetCheckedFiles (TreeNode node, ArrayList fileNames)

{

if (node.Nodes.Count == 0)

{
if (node.Checked)

{
string fullPath = GetParentString (node);

fileNames.Add (fullPath) ;

}
Néu khong 1a nit 14, ta sé 1ap dé qui dé tim niit 14 :

else

{

foreach (TreeNode n in node.Nodes)
GetCheckedFiles (n, fileNames) ;

}
Sau khi thuc hién hét ham ndy (nghia 1a duyét hét cdy tvwSource), ddi tugng
fileNames s€ chura toan b cac tap tin dugc danh dau chon cua cay.

Quay tro lai khao sat tiép tuc ham GetFileList(), ta tao thém mot ddi tuong
ArrayList nita, tén fileList. Mang nay sé& chira danh sach cac ddi tugng FileInfo ting
vGi cac tén tap tin tim duoc trong mang fileNames. Thudc tinh Exists cta dbi tugng
FileInfo dung dé kiém tra 1a tap tin hay thu muc. Thudc tinh Exists 1a True thi ddi
tuong Filelnfo d6 1a tap tin va ta s€ thém vao mang fileList, nguoc lai 1a thu myc thi
khong thém .

foreach (string fileName in fileNames)
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FileInfo file = new File (fileName) ;
if (file.Exists)
fileList.Add (file);
}

13.1.2.4 Quan Iy su kién nhan chon nut x6a ( Delete )

Trude tién ta can dam bao rang nguoi dung chic chian mubn x6a bang cach cho hién
1én mdt hop thoai x4c nhan xd6a. B¢ hién thi hop thoai ta dung ham tinh Show() cua
doi tuong MessageBox.

protected void btnDelete Click( object sender, System.EventArgs e)
{
System.Windows.Forms.DialogResult result =
MessageBox.Show ( "Are you quite sure?",// Théng diép
"Delete Files", // Tiéu dé cho hdép thoai
MessageBox.Buttons.OKCancel,// nGt nhén
MessageBox.Icon.Exclamation, // biéu tuong hép thoai
MessageBox.DefaultButton.Button2); // nut mdc dinh
}

Khi ngudi ding nhan nit OK hay Cancel, ta s& nhan dugc gid tri tra vé tir d6i
tuong DialogResult thugc namespace Forms va tién hanh xtr ly tuong tng :

if (result == System.Windows.Forms.DialogResult.OK)
{

Néu nguodi dung chon nut OK thi ta s€ lay veé danh sach tén cac tép tin fileNames,
sau do6 duyét qua tirng tén va xo6a ching di :
ArrayList fileNames = GetFileList( );
foreach (FileInfo file in fileNames)
{
try
{
lblStatus.Text = "Deleting " +
txtTargetDir.Text + "\\" +
file.Name + "...";
Application.DoEvents( );
file.Delete( );
}
catch (Exception ex)
{
MessageBox.Show (ex.Message) ;
}
}
lblStatus.Text = "Done.";
Application.DoEvents( );

Sau day la ma cua toan b ung dung :
using System;
using System.Collections;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.IO;
using System.Windows.Forms;
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/// <remarks>
/// chép tdp tin - tng dung minh hoa cho Windows Form
/// </remarks>
namespace FileCopier
{
/// <summary>
/// Form minh hoa cho Gng dung Windows Form
/// </summary>
public class Forml : System.Windows.Forms.Form
{
/// <summary>
/// 16p bén trong cua 16p Forml, so sanh 2 téap tin
/// </summary>
public class FileComparer : IComparer
{
public int Compare (object fl, object £2)
{
FileInfo filel = (FileInfo) f1;
FileInfo file2 = (FileInfo) £f2;
if (filel.Length > file2.Length)
{

return -1;
}
if (filel.Length < file2.Length)
{

return 1;

}

return 0;

}

public Forml ( )

{
InitializeComponent ( );
// day dit liéu vao cay bén trai va bén phai
FillDirectoryTree (tvwSource, true);
FillDirectoryTree (tvwTargetDir, false);

}

/// <summary>
/// phuong thtc nay dung dé diy di liéu vao cay
/// </summary>
private void FillDirectoryTree (TreeView tvw, bool isSource)
{
// trudc khi ddy dit liéu vao cdy, ta phai xdéa bd cac nut
// hién dang tén tai trén cay.
tvw.Nodes.Clear ( );

// 14y v& danh sach céc & dia logic trén may tinh
// sau d6 diy chung vao lam nut gbc cua cay
string[] strDrives = Environment.GetLogicalDrives( );

// Duyét qua cac 6 dia, dung khdi try/catch d& bit bit
// ky 16i ndo xdy ra trén dia, néu dia hop 1l& thi ta

// thém vao lam nGt gbc cho cay.

// dia khéng hop 1é& sé& khéng thém vao cdy : dia mém hay
// CD trbng

foreach (string rootDirectoryName in strDrives)
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if (rootDirectoryName != @"C:\")
continue;

try

{ ) ~
// néu dia khéng hop 1é ta s& qudng ra moét 106i.
DirectoryInfo dir =
new DirectoryInfo (rootDirectoryName) ;
dir.GetDirectories( );
TreeNode ndRoot = new TreeNode (rootDirectoryName) ;

// thém nut gbc vao cay
tvw.Nodes.Add (ndRoot) ;

// thém cédc nut con vao cdy, néu 1la cay bén trai
// thl thém ca tédp tin vao cay
if (isSource)
GetSubDirectoryNodes (ndRoot, ndRoot.Text, true);
else
GetSubDirectoryNodes (ndRoot, ndRoot.Text, false);
}
catch (Exception e)
{
// théng bdo dia coé 16i
MessageBox.Show (e.Message) ;
}

}
} // két thGc thao tac diy dit 1liéu vao cay

/// <summary>
/// lay vé& t&t cd céc thu muc con cua nut cha truyén vao,
/// thém céac thu muc con tim duoc vao cay
/// ham nay cé 3 d6i sbé : nGt cha, tén didy du cua nat cha,
/// va bién c& getFileNames x&c dinh c6é 14y tédp tin khéng
/// </summary>
private void GetSubDirectoryNodes ( TreeNode parentNode,
string fullName, bool getFileNames)
{
DirectoryInfo dir = new DirectoryInfo (fullName) ;
DirectoryInfo[] dirSubs = dir.GetDirectories( );

// ng véi mdi muc con ta thém vao cady néu né khéng &
// trang thai &n.
foreach (DirectoryInfo dirSub in dirSubs)
{
// bd qua cac thu muc &n
if ( (dirSub.Attributes & FileAttributes.Hidden) != 0 )
{
continue;

}

/// <summary>
/// ta chi cdn tén nut d& thém vao cay, con ta phai
/// truyén vao tén dudng din day du cua nat trén cay
/// cho ham 18p dé& qui GetSubDirectoryNodes ()dé& né cé
/// thé& tim dugc cac nut con cuia nut dé

/// </summary>

TreeNode subNode = new TreeNode (dirSub.Name) ;
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parentNode.Nodes .Add (subNode) ;

// ldp d& qui ham GetSubDirectoryNodes () .
GetSubDirectoryNodes (
subNode,dirSub.FullName,getFileNames) ;

}

if (getFileNames)

{
// l&y moi tdp tin thudc nut
FileInfo[] files = dir.GetFiles( );

// thém céc tdp tin va nut con

foreach (FileInfo file in files)

{
TreeNode fileNode = new TreeNode (file.Name) ;
parentNode.Nodes.Add (fileNode) ;

}
}
/// <summary>
/// diém vao chinh cua ung dung.
/// </summary>
[STAThread]
static void Main( )
{
Application.Run (new Forml ( ));
}
/// <summary>
/// tao ra mbét danh sé&ch cbé6 tht tu céc tép tin dugc chon ,
/// chép ching sang cdy bén phai
/// </summary>
private void btnCopy Click(object sender,
System.EventArgs e)
{
// lay v& danh sa&ch tép tin
ArrayList filelList = GetFileList( );

// tién hanh chép tép tin
foreach (FileInfo file in filelist)
{
try
{
1blStatus.Text = "Copying " + txtTargetDir.Text +
"\\" + file.Name + "...";
Application.DoEvents( );
file.CopyTo (txtTargetDir.Text + "\\" +
file.Name, chkOverwrite.Checked) ;
}
catch // (ta khéng lam gi & day ca)
{
}
}
1lblStatus.Text = "Done.";
Application.DoEvents( );

}

/// <summary>
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/// bdt su kién ké&t thtc tng dung
/// </summary>
private void btnCancel Click(object sender, System.EventArgs e)
{
Application.Exit( );
}

/// <summary>
/// bat su kién xbéa bd cac nit duoc chon trén cidy bén trai
/// </summary>
private void btnClear Click( object sender, System.EventArgs e)
{

// lay v& nut gbc trén cay bén trai va

// tién hanh ldp dé qui

foreach (TreeNode node in tvwSource.Nodes)

{

SetCheck (node, false);

}

}

/// <summary>
/// dam bdo ngudi dung mubn xdéa nut dé
/// </summary>
private void btnDelete Click(object sender, System.EventArgs e)
{
// x&c nhan xbéa
System.Windows.Forms.DialogResult result = MessageBox.Show (
"Are you quite sure?", // théng diép
"Delete Files", // tiéu dé
MessageBox.Buttons.OKCancel, // nut nhén
MessageBox.Icon.Exclamation, // biéu tuong
MessageBoxDefaultButton.Button2); // ntt mdc dinh

// néu dbéng y xda
if (result == System.Windows.Forms.DialogResult.OK)
{
// duyét danh sach céac tdp tin va xod céac tap tin
/ dugc chon
ArrayList fileNames = GetFileList( );
foreach (FileInfo file in fileNames)
{
try
{
// cap nhat nhan
lblStatus.Text = "Deleting " +
txtTargetDir.Text + "\\" + file.Name + "...";
Application.DoEvents( );

file.Delete( );
}

catch (Exception ex)
{
// hép thoai théng bao
MessageBox.Show (ex.Message) ;
}
}
lblStatus.Text = "Done.";
Application.DoEvents( );
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}

/// <summary>
/// lay dudng dan dady du cua nut duoc chon va gan vao
/// diéu khién TextBox txtTargetDir
/// </summary>
private void tvwTargetDir AfterSelect( object sender,
System.Windows.Forms.TreeViewEventArgs e)
{
// 14y dudng ddn diy du cua nat
string theFullPath = GetParentString(e.Node) ;

// néu né khéng 1la nat 14, ta sé& xbéa 2 ky tu cudi cung
// d&i, vi day l1la déu //
if (theFullPath.EndsWith ("\\"))
{
theFullPath =
theFullPath.Substring (0, theFullPath.Length-1);

}

// gan dudng dan cho diéu khién TextBox
txtTargetDir.Text = theFullPath;
}

/// <summary>

/// danh d&u chon nut hién hanh va cac nat con cua nd

/// </summary>

private void tvwSource AfterCheck(object sender,
System.Windows.Forms.TreeViewEventArgs e)

{
SetCheck (e.Node, e.Node.Checked) ;

}

/// <summary>
/// lap d& qui viéc danh d&u chon hay loai bd diu chon trén
/// nat truén vao dua vao cd check
/// </summary>
private void SetCheck (TreeNode node, bool check)
{
// set this node's check mark
node.Checked = check;
// tim ti&t ca cac nGt con cua nut
foreach (TreeNode n in node.Nodes)

{

// néu la nut la thi ta danh ddu chon hodc khédng chon
if (node.Nodes.Count == 0)
node.Checked = check;
// néu khéng 1la 14 thi ta 18p dé& qui
else
SetCheck (n, check) ;

}

// l&y vé& t&t ca céc tap tin da duogc danh diu chon thudc

// nut
private void GetCheckedFiles (TreeNode node,ArrayList fileNames)

{
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// néu 1la nut 1la
if (node.Nodes.Count == 0)
{
// néu nut 1a danh diu chon
if (node.Checked)
{
// 14y dudong din diy du cua nut va thém vao cay
string fullPath = GetParentString(node);
fileNames.Add (fullPath);
}
}
else // khéng la nut 1a
{
// thuc hién trén ti&t ca& nut con
foreach (TreeNode n in node.Nodes)
{
GetCheckedFiles (n, fileNames) ;
}

}

/// <summary>
/// lay v& dudng din didy du cua nGt truyén vao
/// </summary>
private string GetParentString(TreeNode node)
{
// néu 1la nut gbc thi trd vé tén nat ( c:\ )
if (node.Parent == null)
return node.Text;
else
// néu 1la nut cha thi thém diu // vao chudi tra vé
// néu nut 14 ta khéng thém gi ca
return GetParentString(node.Parent) + node.Text +
(node.Nodes.Count == 0 2 "" : "\\");
}

/// <summary>
/// tra vé& danh sa&ch cac tdp tin dugc chon theo thi tu
/// </summary>
private ArrayList GetFileList( )
{
// danh s&ch tén tdp tin diy du khéng duoc sip
ArraylList fileNames = new ArrayList( );

// duyét tlung nut cua cidy va lidy vé danh sach céc téap
// tin duogc chon
foreach (TreeNode theNode in tvwSource.Nodes)
{
GetCheckedFiles (theNode, fileNames)

}

// danh s&ch cac dbi tuong FilelInfo
ArraylList filelList = new ArrayList( );

// fileNames la tdp tin thi ta thém vao filelist
foreach (string fileName in fileNames)

{

// tao ra FileInfo tuong ung védi fileName
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FileInfo file = new FileInfo (fileName) ;
if (file.Exists)
fileList.Add (file);
}

// tao ra mdét thé& hién IComparer
IComparer comparer = (IComparer) new FileComparer( );

// s&p xép danh sach téap tin
filelList.Sort (comparer) ;
return filelist;

}

13.1.3 Tao suu liéu XML bang chu thich

Ngon ngit C# h trg kiéu chii thich méi, bing ba dau gach chéo ( /// ). Trinh bién
dich C# dung phan chu thich nay dé tao thanh suu li¢u XML.

Ta c6 thé tao tap tin suu licu XML nay bang ma 1énh, vi du nhu dé tao suu li¢u cho
ung dung FileCopier & trén ta gd céc 1énh sau :
csc filecopier.cs /r:System.Windows.Forms.dll /r:mscorlib.dll
/r:system.dll /r:system.configuration.dll /r:system.data.dll
/r:system.diagnostics.dll /r:system.drawing.dll

/r:microsoft.win32.interop.dll
/doc : XMLDoc . XML

Ta cling c6 the tao suu liéu XML tryc tiep ngay trong Visual Studio .NET, bang
cach nhan chugt phai lén bi€u tugng cua du an va chon ‘Properties’ dé hién Ién hdp
thoai thudc tinh ctia dy an (Property Pages), sau d6 chon muc Configuration
Properties \ Build r61 go tén tap tin suu liéu XML céan tao ra vao dong XML
Document File. Khi bién dich dy an, tap tin suu liéu XML s€ tu dong dugce tao ra
trong thu muc chtra du an. Duéi day 1a mdt doan ma dugc trich ra tir tap tin suu liéu
XML dugc tao ra tir rng dung FileCopier trén :

<?xml version="1.0"?>

<doc>

<assembly>

<name>FileCopier</name>

</assembly>

<members>

<member name="T:FileCopier.Forml">

<summary>

Form demonstrating Windows Forms implementation

</summary>

</member>

<member name="F:FileCopier.Forml.components">

<summary>

Required designer variable.

</summary>

</member>

<member name="F:FileCopier.Forml.tvwTargetDir">

<summary>

Tree view of potential target directories
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</summary>

</member>

<member name="F:FileCopier.Forml.tvwSource">
<summary>

Tree view of source directories

includes check boxes for checking

chosen files or directories

</summary>

</member>

<member name="F:FileCopier.Forml.txtTargetDir">

Do doan ma trén duoc dinI} dapg dudi kiéu dudi dang XML, do d6 lghéng ‘ghuém tién
lam khi quan sat. Ta c6 thé viét mot tap tin theo dinh dang XSLT d€ chuyén tur dinh
dang XML sang HTML.

Mot cach don gian hon dé tao suu liéu XML thanh cac bao cdo HTML dé doc hon
la dung chtrc nang Tool \ Build Command Web Page ..., VS.NET s¢€ tu dong tao ra
mot tap cac tép tin suu liéu HTML tuong tng véi tap tin XML. Dudi day la giao
dién cia man hinh suu liéu tng dung FileCopier dugc tao béi VS.NET :

Hinh 13-9 Swu liéu duéi dang Web dwgc tao béi Visual Studio .NET

Fg e
Ul Code Comment Web Report

. FilaCapier.Farm1 Class

Ao Bk

Baam Clasess: lom

Pl g ireed oks bgresr vt
Trae viswonl paitensad targst disotses

Trae viawal smre Sremmoes noules oheck bawes Tor chediieg tesen tls o
diractarin

Tran viamal pileid Larget dectoses
Lab=l d plays arogriis shas casyng or oalalig filai

I chachad, whan cxveng el veredle distng filei

Wiy mrmsed, detd ol chech bickd B S0rs USE YHM 1 BeEr
Shits theapo katien

Diedetes the seboted es

Copes the seleoied Wes o the targs divsiory

Il GRS PN AT B 0 SETAE DA DTIRE v A D EET BOgE W Rl
rEdms e e neeTnal e vl

Fil P diaidony Iree B ofaes the Souncs or Tingel Mragies.
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s chary.

13.1.4 Trién khai 'ng dung

Khi tmg dung da thuc thi hoan chinh, van dé bay gio 1a lam cach nao dé co thé trién
khai n6. Véi cac ing dung don gian, chi can chép assembly ctia iing dung do sang
may khéc va chay.
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sang may khéac va chay no. Ung dung s& thuc thi tot.

13.1.4.1 Viéc trién khai cac du an ( Deployment Projects )

Dbi voi cac tng dung thuong mai 16n hon, khach hang mudn ing dung dugc cai dat
vao mot thu muc cu thé véi biéu tugng dac trung cua ho..., khi dé cach don gian
trén chua da. Visual Studio .NET da cung cap thém mdt phan mé rong khac dé ho

tro viéc cai dat va trién khai (Setup and Depl oynent Proj ect s) ing dung.

Gia su ta dang ¢ trong mot du an nao do, ta chon File\Add Project \ New Project \

Setup and Deployment Projects. Ta s& thay hop thoai sau :

Hinh 13-10 Hgp thoai tao dw an méi.

Add New Project

Project Types:

Templates:

----- {27 Wisual C# Projects

----- £33 Setup and Deployment Projects

l:l Cther Projects

=

[ 1]

SN leliey il Wb Setup Merge Module
Project Project

gl
\ =]

Setup Wizard  Cab Project

Create a Windows Installer project ko which Files can be added.

Mame: I Setupl

Location: ID:'I,InEtpub'l,wwwrcu:ut\,testServer

j Browse, ., |

Project will be created at D\ InetpublwewrootitestServer Setupl.,

ok I Zancel | Help |

Ta c6 nhicu nhiéu kiéu du an trién khai khac nhau :

e Setup Project : Tao ra tap tin cai dit, tap tin nay co thé tu cai dat cac tap tin
va tai nguyén cua ung dung.
e Cab Project :Giéng nhu mot tap tin ZIP, du &n loai nay nén céc tap tin thanh

mot goi ( Package ) . Chon lia nay c6 thé két hop véi cac loai khac.

e Merge Module : Néu tmg dung cia ta ¢6 nhiéu dy 4n cing ding chung mot
sO tap tin, thi sy chon lya nay giup ta tron chung thanh cdc module trung gian

chung. Ta c6 thé tich hop cac module nay vao cac du an khéc.

e Setup Wizard : Gitp thuc hién mot trong cac loai du 4n trén duoc dé dang.

e Web Setup Project : Giup trién khai cac du an Web.
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Dé hiéu rd, ta sé thir tao mot du an trién khai kiéu Cab Project, thuong thi khi du an
clia ta c6 nhiéu tap tin .Html, .Gif hay mot sd loai tai nguyén khac ma can phai kém
theo v6i ing dung thi ta trién khai du 4n theo kiéu nay. Thém dy an loai Cab Project
vao du an voi tén l1a FileCopierCabProject.

Hinh 13-11 Dy an dwgc thém vao &rng dung.

Solution Explorer - Filel x|
=B |2 =

!a Solution 'FileCopier' {2 projects)
= =4 FileCopier

- [i3] References

App.ico

- [#] assemblyInfo.cs
FileCopiet cs
s FiIeCDpierCabF‘rDject

Hinh 13-12 Hai kiéu thém trong dw an loai CAB

=B =1 BFileopierCabProiect

Rebuild

Project Cutput, . | Add

File... ﬁj Add Solution to Source
> Remove

Rename

Properties

Nhan chut phai trén dy an trién khai FileCopierCabProject. C6 2 dang dong goi tép
tin CAB : Project Output... va File... . O day ta chon Add \ Project Output, hop
thoai chon lya kiéu két xuat cho du 4n ( Add Project Output Group ) xuat hién :
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Hinh 13-13 Luwa chon loai két xuit dé déng géi.

Add Project Output Group ll

Projeck: IFiIECDpier j

Diocumnentation Files

Primary oukpuk
Localized resources
Debug Symbals
Content Files

Source Files
KN 2
Configuration; I{Fm:tive]l j
Descripkion:
Zonkains the DLL or EXE built by the project, ;l
=

(0] I Cancel | Help

O day, ta s€ chon loai Primary Output dé tao tap tin FileCopier.exe cho ung dung
FileCopier cua ta. Khi chay chuong trinh thi .NET s€ tao ra mgt goi co tén la
FileCopierCabProject. CAB. Trong gbi nay c6 chira 2 tap tin :

e FileCopier.exe : tap tin chay cua ung dung
e (sd8c0.o0sd : tap tin nay mo ta goi .CAB theo dang XML.

Ma mé ta XML tap tin .CAB

<?XML version="1.0" ENCODING='UTF-8'?>
<!DOCTYPE SOFTPKG SYSTEM
"http://www.microsoft.com/standards/osd/osd.dtd">
<?XML: :namespace
href="http://www.microsoft.com/standards/osd/msicd.dtd"
as="MSICD"?>
<SOFTPKG NAME="FileCopierCabProject" VERSION="1,0,0,0">
<TITLE> FileCopierCabProject </TITLE>
<MSICD: :NATIVECODE>
<CODE NAME="FileCopier">
<IMPLEMENTATION>
<CODEBASE FILENAME="FileCopier.exe">
</CODEBASE>
</IMPLEMENTATION>
</CODE>
</MSICD: :NATIVECODE>
</SOFTPKG>
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13.1.4.2 Viéc cai diat du an ( Setup Project )

Pé tao duoc chuong trinh tu d(f)ng cai dat cho ing dung, ta thém du an khac va chon
ki¢u 1a Setup Project, du an kiéu nay kha linh dong. N6 tao thanh tap tin c6 phan
md& rong 1a MSI, c6 thé tu cai dat ing dung cia ta 1én may tinh khéc.

UI phuc vu chu yéu cho viéc cai dat 1a ctra s6 View Menu :

Hinh 13-14 Giao di¢n nguwoi dung View Menu.

55 File System Wiew
ﬂ’ Reqiskry Add
_;' File Tvpes
9 User Interface
T2l Custom Actions ﬁ_ﬂ add Solution to Source Contre
?ﬂ Launch Conditions S Remove
Rename

Properties

Ung véi mdi chon lua trén View Menu, ta sé thiy cac hién thi twong tng trong hai
ctra s6 bén trai. Chéng han nhu, khi ta chon View \ File System thi & bén trai s€
hién ra hai cira s6 nhu nhu hinh bén dudi, ta c¢6 thé thém cac tap tin hay tai nguyén
lién quan dén tng dung theo ¥ mudn :

Hinh 13-15 Cira s File System ciia ing dung FileCopier

Start Page  File System (Fi...erSetupProject) |

File System on Target Machine Marmie | Type
‘@ Application Folder @ App.ico File
-l User's Desktop [Z] assemblylIrfo.cs File
----- Q IUser's Personal Data Folder @ FileCopier.cs File
g User's Programs Menu (=] FileCopier.csproj File

@ FileCopier.csproj, user File
@ FileCopier.resx: File
@ FileCopier.sln File
@ FileCopier,suo File
F‘rimar\,-' oukput From FileCopier (Active) Cukput

@Shnrtcut ko Primary oukput From FileCopier (Ackive)  Shorbouk

13.1.4.3 Trién khai trén céac vi tri khac nhau

Maic nhién thi rng dung s€ dugc cai dat trén thu muc sau :
[ProgramFilesFolder]\ [Manufacturer]\ [Product Name.
ProgramFilesFolder: thu muc Program Files trén may nguoi dung
Manufacturer: tén cia nhd san xult
Product Name: tén cua Ung dung
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Ta c6 thé thay ddi cac thong sd ndy trong cira sd thudc tinh FileCopierSetupProject
hodc trong qua trinh cai dat.

Tao biéu twong ciia ing dung trén man hinh Desktop.

Pé tao biéu tuong cho ung dung, ta chi can chon Application Folder\Primary
output from FileCopier ( Active ) & cira sO bén trai, sau d6 nhan chudt phai va
chon Create Shortcut to Primary output from FileCopier ( Active ). Ta hi¢u
chinh dudng dan cta biéu tuong cho thich hop.

Thém cac muc vao thw muc My Documents

Ta ciing ¢ thé thém céc tai liéu can thiét vao thu muc My Documents trén may cia
nguoi dung khi cai dat, bang cach dat chung vao thu muc User’s Personal Data
Folder

Tao biéu truwgng trong cira so Start Menu

Dé thém céac thanh phan khac cua tng vao cua s Start / Programs, ta thém chung
vao thu muc User’s Program Menu ¢ ctra s6 bén phai.

13.1.4.4 Thém cac chirc nang cai dat khac cho tmg dung trién khai

Ngoai bon muc duoc liét ké trong hinh trén, ta co thé bd sung thém cac thu muc
khéc, nhu hinh dudi day :
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Hinh 13-16 B0 sung cac thu muc trong cira sé File System.

Sktark Page  File System (Fi...erSetupProject) |

; I_Name
add Special Folder » |

_ Cammon Files Folder
-jp7] User's Personal Data Folg Fonts Folder
e Q User's Programs Menu

Program Files Folder
Systemn Faolder

User's application Data Folder

User's Favorites Folder

User's Send To Menu
User's Start Menu
ser's Skartup Falder
User's Template Folder
Windows Folder

GElobal Assembly Cache Faolder

Custom Folder

13.1.4.5 Céc thanh phan khéc

Ta da khao sat qua cach cai dat dung File System trong Menu View, nay ta tim
hiéu thém mot so cach khac.

Tao cac thay doi trong sd ding ky ( Registry )

Cira sb ding ky cua View Menu cho phep lam cho trinh cai dat cua chung ta tao ra
cac thay doi trong s6 dang ky chuong trinh trén cac may cai dat img dung. Nhéan
chudt phai trén cac thu muc duogc li¢t trong hinh dudi day dé hi¢u chinh s6 dang ky
theo ¥ muodn :
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Hinh 13-17 Hiéu chinh sb diing ky.

ﬁ’ Reqgistry an Target Machine Mame | Yalue
----- l:l HEEY _CLASSES_ROOT
B- {7 HKEY_CURREMT _LISER.

EH:l Software

----- ‘27 [Manufackurer]
[—]l:l HEEY _LOCAL_MACHINE
EH:l Software

----- = || [1arifacturer]

{1 HKEY_Ul "
— e 3 K
{7 Userm | idd
¥ Cut Skring Yalue
ﬁ Ervironment Skring Yalue
Rename Binary value
7 Delete DWORD Yalue
Properties Windouw

Chii y: Phdi rdt thdt cdn than khi cai dat 56 dang ky. T rong hau hét cac
vmg dung .NET déu khong can thiét phai lien quan dén sé dang ky, NET
quan ly ung dung khong can dung so dang ky (Registry).

Quan ly giao dién nguoi dung trong qua trinh cai dat

Pé c6 thé kiém soat cac chit hay giao dién d6 hoa hién thi trong subt qua trinh cai
dat ang dung, ta chon muc User Interface trong View Menu. Hinh dudi day thé hién
ludng cong viéc trong qua trinh ca dat ing dung :

Hinh 13-18 Ludng cong viéc trong qua trinh cai dit.

User Interface...ersetupProject) |
Install

EI 33 start
] Welcome
= Installation Falder
: ‘.= Confirm Installation
EI @ Progress
i L= Progress
EI@ End

[ Finished
Administrative Install
= S g
i =] welcome
i-[&] Installation Folder
i L3 Corfirm Installation
EI JE:] Progress
i L.E= Progress
EIE End

i Finished

Khi ta nhin chudt phai trén mdt budc nao dé trong tién trinh cai dat va chon
Properties thi s€ hién 1én mot ctra s6 tuong ung véi muc do, nho hop thoai thudc
tinh nay ta c¢6 thé hi€u chinh cac chuoi hay anh hién thi thich hgp. Ta cling c6 thé
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thém hay bot di mot budce trong luéng cong vi¢e cai dat. Vi du hop thoai thude tinh
cia muc Welcome.

Hinh 13-19 Cira s6 thudc tinh ctia muc Welcome trong qua trinh cai dit.

x|

I Welcome User Interface Dialog Properties LI

] % [=]

BannerBitrnap (Default)
Copyrightwarning WARMING: This computer program is probec -

-

Misc

Hiéu chinh thém cho qua trinh cai dat

Néu qua trinh cai dat trong ctra s6 User Interface van khong du thoa man nhu cau
cai dat cua Ung dung, thi ta c6 thé ty hi¢u chinh cac thong so cho tién trinh cai dat :
diéu kién d€ chay tién trinh cai dat ... Ta chon muc Custom Option trong View
Menu dé thuc hién muc dich nay.

Két thiic viéc tao chwong trinh cai dit

Sau khi hoan tat moi hi€u chinh, ta chi can chay ung dung va .NET sé€ tao ra mdt tap
tin cai dat MSD dé cai dat ing dung cua ta.
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Chudng 14 Truy cap dir li€éu vGi ADO.NET

Trong thuc té, co rat nhiéu tng dung can twong tac v6i co so dit liéu. .NET
Framework cung cap mot tap cac dbi twong cho phép truy cap vao co s di liu, tip
cac ddi twong nay duoc goi chung 1a ADO.NET.

ADO.NET tuong tu v6i ADO, diém khac biét chinh & chd ADO.NET 1a mot kién
trac dir liéu roi rac, khong két ndi (Disconnected Data Architecture). Voi kién tric
nay, dir liéu dugc nhan vé tir co s¢ dit liéu va duoc luu trén vung nh¢ cache cua
may nguoi dung. Nguoi dung co thé thao tac trén dir liéu ho nhén vé va chi két ndi
dén co so dit lidu khi ho can thay ddi cac dong dir liéu hay yéu cau dit liéu moi.

Viéc két ndi khong lién tuc dén co s dit liéu dd dem lai nhiéu thuan lgi, trong d6
diém loi nhét 13 viéc giam di mot luu lugng 16n truy cép vao co so dir liéu cung mot
lac, tiét kiém dang ké tai nguyén bo nhd. Giam thiéu dang ké van dé hang trim
ngan két ndi cling truy cap vao co so dit lidu ciing mot luc.

ADO.NET két ndi vao co so dir liéu dé 1y dir liéu va két ndi tro lai dé cap nhat dir
liu khi nguoi ding thay doi chung. Hau hét moi tng dung déu sir dung nhiéu thoi
gian cho viéc doc va hién thi dit liéu, vi thé ADO.NET dé cung cip mot tap hop
con cac d6i twong dir liéu khong két ndi cho cac tng dung dé ngudi ding c6 thé doc
va hién thi chung ma khong can két ndi vao co so dit liéu.

Cac ddi trong ngat két ndi nay lam viée tuong ty d6i véi cac ing dung Web.

14.1 Cd sd dir li€u va ngbn ngir truy van SQL

Dé ¢6 thé hiéu 16 duge cach lam viéc cia ADO.NET, chung ta can phai ndm duoc
mot s khai ni¢m co ban vé co so dit liéu quan hé va ngdn ngir truy van dir liéu,
nhu: khai niém vé dong, cot, bang, quan h¢ giira cac bang, khoa chinh, khoa ngoai
va cach truy van dir liéu trén cac bang bang ngon ngit truy van SQL : SELECT,
UPDATE, DELETE ... hay cach viét cac thi tuc ( Store Procedure) .... Trong
pham vi cua tai li¢u na‘ly, chung ta s€ khong dé cap dén cac muc trén.

Trong céc ti du sau, chung ta s€ dung co s¢ dir liéu NorthWind, dugc cung cép baéi
Microsoft dé minh hoa cho cac vi du cta ching ta.
14.2 MOt sO loai két ndi hién dang sur dung

1982 ra doi ODBC driver (Open Database Connectivity) cia Microsoft. Chi truy
xuat dugc thong tin quan hé, khong truy xuat duge dir 1iéu khong quan hé nhu : tap
tin van ban, email ...Ta phai truy cdp ODBC thong qua DSN.
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Dé truy cap duoc tat ca Datastore, ding OLEDB provider thong qua ODBC. La vo
boc ctia ODBC hoic khong. OLEDB dé sir dung hon ODBC, nhung chi c6 1 s it
ngdn ngit c6 thé hiéu dugc (C++), vi thé ra doi ADO. OLEDB la giao dién & muc
lap trinh hé théng dé quan ly dir liéu. OLEDB don gidn chi 1a mét tap cac giao dién
COM déng goi thanh cac system service dé quan tri cac CSDL khac nhau. Gom 4
ddi tuong chinh : Datasource, Session, Command, Rowset.

ADO 1a mot COM, do dé dugc ding véi bat ky ngdn ngit ndo twong thich voi
COM. ADO khong doc lap OS, nhung ddc 1ap ngdn ngir : C++,VB, JavaScript,
VBScript ...La vo boc ciia OLEDB va ADO gdm 3 déi twong chinh : Connection,
Command, Recordset.

Remote Data Services ( RDS ) cua Microsoft cho phép dung ADO thong qua cac
giao thuc HTTP, HTTPS va DCOM d¢ truy cap dir liéu qua Web.

Microsoft Data Access Components (MDAC) 14 t6 hop cia ODBC, OLEDB, ADO
va ca RDS.

Ta c6 thé két ndi dir liéu bang mot trong cac cach: ding ODBC driver (DSN), dung
OLEDB thong qua ODBC hoac OLEDB khoéng thong qua ODBC.

14.3 Kién tric ADO.NET
ADO.NET duoc chia ra 1am hai phan chinh rd rét, dugc thé hién qua hinh
Hinh 14-1 Kién tric ADO.NET

MNET Data Provider Dataset
D ataTableCollection

O ataTable

Connection D atasdapter

Transaction | SelectCommand |

D ataRowCollection

Cormm and |InsertCDmmand |

|UpdateCDm mand |
DataReader [Deletecommand | g B

I D ataRelationCollection

D ataColum nCollection

ConstraintCollection

A

\j
D atabase D
DataSet 1 thanh phan chinh cho dic trung két ndi khong lién tuc cua kién tric
ADO.NET. DataSet dugc thiét ké dé c6 thé thich Gmg véi bat ky ngudn dit lidu nao.
DataSet chtra mot hay nhiéu ddi tuong DataTable ma né dugc tao tu tap cac dong

va cOt dir licu, cung v61 khod chinh, khoa ngoai, rang budc va cac thong tin lién
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quan dén d6i tugng DataTable nay. Ban than DataSet dugc dang nhu mot tap tin
XML.

Thanh phan chinh thir hai cia ADO.NET chinh 1a NET Provider Data, n6 chira cac
d6i tuong phuc vu cho vi€e thao tac trén co s¢ dir liéu dugce hiéu qua va nhanh
chong, no bao gom mot tap cac doi tugng Connection, Command, DataReader va
DataAdapter. D01 tugng Connection cung cdp mot két ndi dén co so dir lidu,
Command cung cap mét thao tac dén co sé dir liéu, DataReader cho phép chi doc
dir liéu va DataAdapter 1a cdu ndi trung gian giita DataSet va ngudn dit liéu.

14.4 M0 hinh d6i tugng ADO.NET

C6 thé néi mod hinh ddi twong cia ADO.NET khé uyén chuyen cac ddi tuong cua
n6 dugc tao ra dua trén quan diém don gian va dé dung. Dbi tuong quan trong nhat
trong md hinh ADO.NET chinh 1 Dataset. Dataset co thé dugc xem nhu 1a thé
hién cua cd mot co s dir 1i€u con, luu trir trén vung nhé cache cua may nguoi dung
ma khong két ndi dén co so dit liéu.

14.4.1 M0 hinh d6i tugng cla Dataset
Hinh 14-2 M& hinh d6i twong Dataset

[Dataset |

DataReIatiDnCﬂIIectiDnm

ExtendedProperties m

DrataTableCollection m

DataTable |

iDataRDWCollec’ciDn m

-|Datanew L|
D&t k. o |

—

Hchildrelations

‘1F‘a rentRelations

Tl =

‘1Cu:un straints

iDataCDIumnCDllectiunm
JlExtendedF‘mperties m I—lDataCDIurnn |

-IPrimarereyr |

L‘Ex‘tendedF‘erEl“tiES UJ

DataSet bao gém mot tap cac ddi tuong DataRelation ciling nhu tap cac ddi tuong
DataTable. Cac doi tugng nay dong vai tro nhu cac thudc tinh cua DataSet.
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14.4.2 Doi tugng DataTable va DataColumn

Ta co thé viét ma C# dé tao ra d6i tugng DataTable hay nhan vé tir két qua ctia cau
truy van dén co so dir liéu. DataTable c6 mot s6 thudc tinh ding chung ( public )
nhu thudc tinh Columns, tir thudc tinh nay ta c6 thé truy cap dén (101 tuong
DataColumnsCollection thong qua chi muc hay tén ciia cot dé nhan vé cac ddi
tuong DataColumn thich hop, mdi DataColumn tuong mg v4i mot cdt trong mot
bang dir li¢u. Vi du :

DataTable dt = new DataTable ("tenBang");

DataColumn dc = dt.Columns["tenCot"];

14.4.3 DOi tugng DataRelation

Ngoai tap cac ddi tuong DataTable dugc truy cdp thong qua thudc tinh Tables,
DataSet con c6 mot thudc tinh Relations. Thudc tinh nay dung dé truy cap dén d6i
tuong DataRelationCollection thong qua chi myc hay tén ctia quan hé va s& tra vé
dbi tuong DataRelation tuong tng. Vi du :

DataSet ds = new DataSet ("tenDataSet");
DataRelation dre = ds.Relations["tenQuanHe"];

14.4.4 Cac ban ghi ( Rows )

Tuong ty nhu thudc tinh Columns cua dbi tuong DataTable, dé truy cap dén cac
dong ta cling c6 thudc tinh Rows. ADO. NET khong dua ra khai niém RecordSet,
thay vao d6 dé duyét qua cac dong ( Row ), ta c6 thé truy cdp cac dong thong qua
thudc tinh Rows bang vong lip foreach.

14.4.5 DOGi tugng SqlConnection va SqlCommand

Péi tuong SqlConnection dai dién cho mot két ndi dén co so dit lidu, ddi tuong nay
¢ thé duge dung chung cho cic ddi twong SqlCommand khic nhau. Déi tuong
SqlCommand cho phép thuc hién mot cau 1é€nh truy van truc tiép : nhu SELECT,
UPDATE hay DELETE hay goi mét thu tuc (Store Procedure) tir co sé dit licu.

14.4.6 DO6i tugng DataAdapter

ADO.NET diung DataAdapter nhu 1a chiéc cau ndi trung gian giita DataSet va
DataSource ( ngudn dit liéu ), né 14y dir liéu tir co s& dir lidu sau d6 dung phuong
Fill() dé day dir liéu cho ddi tuong DataSet. Nho d6i tugng DataAdapter nay ma
DataSet ton tai tach biét, doc lap véi co so dir liéu va mot DataSet co thé 1a thé hién
cua mot hay nhiéu co s& dit liéu. Vi du :

//Tao d6i tuong SqglDataAdapter

SglDataAdapter sda = new SglDataAdapter();

// cung cidp cho sda mét SglCommand va SqlConnection ...
// lay dit liéu ...

//tao dbéi tuong DataSet méi
DataSet ds = new DataSet ("tenDataSet");
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//Pay dit 1iéu trog sda vao ds bdng ham Fill();
sda.Fill (ds);

14.5 Trinh cung cap d{ liéu (.NET Data Providers)

NET Framework hd tro hai trinh cung cap dit liéu 1a SQL Server .NET Data
Provider ( danh cho phién ban SQL Server 7.0 cia Microsoft tr¢ I1én ) va OLE DB
.NET Data Provider ( danh cho cac hé quan trj co so dir liéu khac ) dé truy cap vao
co s¢ dir lidu.

Hinh 14-3 So sanh SQL Server .NET Data Provider va the OLE DB .NET Data
Provider

SQL Server .NET Data Provider <13 QOLE DB .NET Data Provider 1§
OLE DB Service Component

COLE DB Provider

Microsoft SQL Server
7.0 or later QOLE DB data source

SQL Server .NET Data Provider c6 cac dic diém :
e Dung nghi thirc riéng dé truy cap co so dit lidu

e Truy xut dir liéu s& nhanh hon va hiéu qua hon do khéng phai théng qua 16p
OLE DB Provider hay ODBC

e Chi dugc dung voi hé quan tri co sé dir ligu SQL Server 7.0 trd 1én.
e DPuogc Mircrosoft hd trg kha hoan chinh.
OLE DB .NET Data Provider c6 cac dic diém :
e Phai thong qua 2 16p vi thé s& cham hon
e Thuc hién duoc cac dich vu “Connection Pool”
e (Co thé truy cap vao moi Datasource c6 hd trg OLE DB Provider thich hop

14.6 Khdai su vGi ADO.NET

D‘é c6 thé hiéu rd dugc ADO.NET, ngoai ly th}lyét ra, chiing ta s& khao sat chi tiét
vé cach ching hoat dong ra bang ma 1€nh cu theé.

Vi du Windows Form dudi day sé dung mot ListBox dé lay dir liéu tir bang
Custommers trong co s¢ dit licu NorthWind.

Pau tién ta sé tao ra ddi tuong DataAdapter :

SglDataAdapter DataAdapter = new SglDataAdapter (
commandString, connectionString);
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Ham khéi tao cua doi twong nay gom hai tham s6 commandString va
connectionString. commandString 1a chudi chira cau 1é€nh truy van trén dir liéu ma ta
muon nhan ve :

string commandString =
"Select CompanyName, ContactName from Customers";

Bién connectString chita cac thong s6 dé két ndi dén co so dit liéu. Ung dung cua ta
dung hé quan tri co so dir liéu SQL Server, vi thé dé don gian ta s& dé dbi sb
password 1a tréng, uid 13 sa, may chu server 1 localhost va tén co so dit liéu 1a
NorthWind :

string connectionString =
"server=localhost; uid=sa; pwd=; database=northwind";

Vi doi tuong DataAdapter dugc tao ¢ trén, ta s€ tao ra mot doi twong DataSet moi
va day dir liéu vao n6 bang phuong thirc Fill() cia doi twong DataAdapter.
DataSet dataSet = new DataSet( );
DataAdapter.FillDataSet (dataSet, "Customers") ;

boi tuong DataSet chira mét tap cac DataTable, nhung ¢ day ta chi can lay dir li¢u
cua bang dau tién la “Customers” :
DataTable dataTable = dataSet.Tables[0];

Ta s& duy€t qua tung dong cua bang bang vong lap foreach dé lay vé tung DataRow
mot, sau d6 s& truy cap dén truong can lay dir liéu théng qua tén cot, roi thém vao
ListBox.

foreach (DataRow dataRow in dataTable.Rows)
{
1bCustomers.Items.Add ( dataRow ["CompanyName"] +
" (" + dataRow["ContactName"] + ™)" );
}

Sau day la doan ma day du cua ing dung :
using System;
using System.Drawing;
using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;
using System.Data.SglClient;

namespace ProgrammingCSharpWinForm
{
public class ADOForml : System.Windows.Forms.Form
{
private System.ComponentModel.Container components;
private System.Windows.Forms.ListBox lbCustomers;
public ADOForml ( )
{

InitializeComponent ( );
// két nbi dén may chu, co s& dit 1iéu northwind

string connectionString =
"server=localhost; uid=sa; pwd=; database=northwind";
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// 14y céc dong dit 1liéu tu bang Customers
string commandString =
"Select CompanyName, ContactName from Customers";

// tao ra dbi tuong DataAdapter va DataSet
SglDataAdapter DataAdapter =

new SqglDataAdapter (commandString, connectionString);
DataSet DataSet = new DataSet ( );

// day dit liéu vao DataSet
DataAdapter.Fill (DataSet, "Customers") ;

// lady vé& mdét bang dit liéu
DataTable dataTable = DataSet.Tables[0];

// duyét tung dong dé 14y dir 1i&u thém vao ListBox
foreach (DataRow dataRow in dataTable.Rows)
{
1bCustomers.Items.Add (dataRow["CompanyName"] +
" (" + dataRow["ContactName"] + ")" );

}

public override void Dispose( )
{
base.Dispose( );
components.Dispose( );

}

private void InitializeComponent ( )

{
this.components = new System.ComponentModel.Container () ;
this.lbCustomers = new System.Windows.Forms.ListBox () ;
1bCustomers.Location = new System.Drawing.Point (48, 24);
1bCustomers.Size = new System.Drawing.Size (368, 160);
1bCustomers.TabIndex = 0;
this.Text = "ADOFrml";
this.AutoScaleBaseSize = new System.Drawing.Size(5, 13);
this.ClientSize = new System.Drawing.Size (464, 273);
this.Controls.Add (this.lbCustomers) ;

}

public static void Main(string[] args)

{
Application.Run (new ADOForml ( ));

}

}
Chi v&i mot sb dong ma ta da co thé léy dr li¢u va hién thi trong hop ListBox :
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Hinh 14-4 Két xuét caa vi du trén.

L (=] E3
Cachie Cornidas paea bavar [Fatnoss Sopeon) ﬂ
Cenbo comercasl Moch=zuma [Francizeo Chang)
Chiop-zuey Chiness [Yang Wang) J
Coenireio Minsine [Pedia Afara

Corealidabed Holdng: [Elzabeth Brown|

Dracrentbat Dedikatesyen [Sven Dulish)

[ rronde entier | annio Labune]

Eastein Connection [Ann Devon]

Emzt Handel R oana Mende|

Famiia Amquibalde [Ara Cus]

FISS4 Fabnca Inten. Salchichas 54, [ego Aoel)

Fobe: goumendes [Maitre Hancs] j

Dé hoan chinh giao tac trén, ta can thyuc hién tdm dong ma chinh :

e Tao ra chuoi két noi vao co sé dir licu
string connectionString =
"server=myServer; uid=sa; pwd=; database=northwind";

e Tao cau lénh truy van chon dir li€u
string commandString =
"Select CompanyName, ContactName from Customers";

e Tao doi tugng DataAdapter va chuyén cho n6 chudi truy van va két noi
SglDataAdapter DataAdapter = new SglDataAdapter (
commandString, connectionString);

e Tao ddi tuong DataSet moi

DataSet dataSet = new DataSet( );

e Day bang dir liéu Customers lay tir DataAdapter vao dataSet
DataAdapter.Fill (dataSet, "Customers") ;

e Trich ddi tugng DataTable tir dataSet trén

DataTable dataTable = DataSet.Tables[0];

e Pay dir liéu trong bang dataTable vao ListBox

foreach (DataRow dataRow in dataTable.Rows)

{
1bCustomers.Items.Add (dataRow|["CompanyName"] +
" (" + dataRow["ContactName"] + ")" );

}

14.7 SU dung trinh cung cap di liéu dugc quan ly

O vi du trén chiing ta di khao sat qua cach truy cap dit liéu thong qua trinh cung cip
dir liéu SQL Server .NET Data Provider. Trong phan nay ching ta sé& tiép tuc
khao sat sang trinh cung cap dit liéu OLE DB .NET Data Provider, véi trinh cung
cap dir liéu nay ta c6 thé két ndi dén bat ky hé quan trj co s& dir liéu nao cé hd trg
trinh cung cép dix liéu OLE DB Providers, cu thé 1a Microsoft Access.

So vo6i tng dung trén, ta chi can thay d6i mot vao dong ma 1a c6 thé hoat dong
duoc. Pau tién la chuoi két noi :
string connectionString = "provider=Microsoft.JET.OLEDB.4.0; "
+ "data source = c:\\northwind.mdb";
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Chudi trén sé& két ndi dén co sd dit liéu northwind trén 6 dia C.

Ké tiép ta thay dd6i dbdi tuong DataAdapter tir SqglDataAdapter sang
OleDbDataAdapter
OleDbDataAdapter DataAdapter = new OleDbDataAdapter (
commandString, connectionString);
Chung ta phai dam bdo la namespace OleDb dugc thém vao tng dung :
using System.Data.OleDb;

Phan ma con lai thi twong ty nhu ung dung trén, sau day s€ trich ra mdt doan ma
chinh phuc vu cho viéc két n6i1 theo cach nay :

public ADOForml ( )

{

InitializeComponent ( );

// chudi két nbi dén co sé dir liéu
string connectionString = "provider=Microsoft.JET.OLEDB.4.0;"
+ "data source = c:\\nwind.mdb";

// chudi truy van di liéu
string commandString =
"Select CompanyName, ContactName from Customers";

// tao dbi tuong OleDbDataAdapter va DataSet mdi
OleDbDataAdapter DataAdapter = new OleDbDataAdapter (

commandString, connectionString);
DataSet dataSet = new DataSet ( );

// diy dit 1liéu vao dataSet
DataAdapter.Fill (DataSet, "Customers") ;

// lay v& bang dit 1iéu Customers
DataTable dataTable = DataSet.Tables[0];

// duyét qua tung dong du 1liéu

foreach (DataRow dataRow in dataTable.Rows)

{
1bCustomers.Items.Add (dataRow["CompanyName"] +
" (" + dataRow["ContactName"] + ")" );

}

14.8 Lam viéc véi cac diéu khién két budc dir liéu

ADO.NET h6 trg kha hoan chinh cho céc diéu khién két budc di liéu (Data-
Bound), cac diéu khién nay s& nhan vao ‘mcf)t QataSet, sau khi goi ham DataBind()
thi dir li¢u s€ tu dong dugc hién thi 1én dicu khién.

14.8.1 D&y di liéu vao diéu khién Iudi DataGrid

Vi du sau s& dung diéu khién ludi DataGrid dé thuc hién két budc dir liu, dicu
khién ludi nay dugc ho trg cho ca ing dung Windows Forms va WebForms.
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Trong ung dung trudc, ta phai duyét qua timg dong cua d6i twong DataTable dé iy
dir liéu, sau d6 hién thi chung 1én diéu khién ListBox. Trong ung dung nay cong
viéc hién thi dir liéu 1én diéu khién dugc thyc hién don gian hon, ta chi can lay vé
d6i tuong DataView cua DataSet, sau d6 gan DataView ndy cho thudc tinh
DataSource cta diéu khién luéi, sau do goi ham DataBind() thi ty dong dit li¢u sé&
dugc ddy 1én diéu khién ludi dit lidu.

CustomerDataGrid.DataSource =

DataSet.Tables["Customers"] .DefaultView;

Trudc tién ta can tao ra doi tugng ludi trén Form bang cach kéo tha, dat tén lai cho
di€u khién ludi 1a CustomerDataGrid. Sau day 12 ma hoan chinh cua ing dung két
buoc dir liéu cho diéu khién luoi :

using System;

using System.Drawing;

using System.Collections;

using System.ComponentModel;

using System.Windows.Forms;

using System.Data;

using System.Data.SglClient;

namespace ProgrammingCSharpWindows.Form
{
public class ADOForm3 : System.Windows.Forms.Form
{
private System.ComponentModel.Container components;
private System.Windows.Forms.DataGrid CustomerDataGrid;

public ADOForm3( )
{

InitializeComponent ( );

// kh&i tao chudi két nbdi va chudi truy van dit liéu
string connectionString =
"server=localComputer; uid=sa; pwd=;database=northwind";
string commandString =
"Select CompanyName, ContactName, ContactTitle, "
+ "Phone, Fax from Customers";

// tao ra mdét SglDataAdapter va DataSet mdi,
// diy dit liéu cho DataSet
SglDataAdapter DataAdapter =

new SglDataAdapter (commandString, connectionString);
DataSet DataSet = new DataSet( );
DataAdapter.Fill (DataSet, "Customers") ;

// két budc dir liéu cua DataSet cho ludi

CustomerDataGrid.DataSource=

DataSet.Tables["Customers"] .DefaultView;
}

public override void Dispose( )
{
base.Dispose( );
components.Dispose( );
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private void InitializeComponent ( )
{
this.components = new System.ComponentModel.Container();
this.CustomerDataGrid = new DataGrid();
CustomerDataGrid.BeginInit () ;
CustomerDataGrid.Location =
new System.Drawing.Point (8, 24);
CustomerDataGrid.Size = new System.Drawing.Size
CustomerDataGrid.DataMember = "";
CustomerDataGrid.TabIndex = 0;
CustomerDataGrid.Navigate +=
new NavigateEventHandler (this.dataGridl Navigate);
this.Text = "ADOFrm3";
this.AutoScaleBaseSize =
this.ClientSize = new System.Drawing.Size
this.Controls.Add (this.CustomerDataGrid);
CustomerDataGrid.EndInit ( );

(656, 224);

new System.Drawing.Size (5, 13);
(672, 273);

}

public static void Main(string[] args)

{
Application.Run (new ADOForm3());

}

}
Piéu khién lué6i s& hién thi y hét moi di¥ 1i€u hién c6 trong bang Customers, tén cua
cac cot trén ludi cling chinh 1a tén cta céc cdt trong ban dir liu. Giao di¢n cua Gng
dung sau khi chay chuong trinh :

Hinh 14-5 Két budc dir liéu cho diéu khién lwéi DataGrid.

Busing the Data Grid [ [Bx]
Companyhlam | Contectame ContactTiée | Phone Fau -
Bz Boweage: Vichona Ssbv Samz Aepes [171] 555121 (nul)

Cactur Cormd  Palricia Simpe Ssmz Agact  [1] 1355555 1] 1354890 J
Cerbin comei Franciceo Che Maikelng Ma  [5) 5553392 5] 5557253

Chop-swey Cn WanpWang  Ownes D452-076545 [l

Comércic Min Pedio Afnso Saes Azsocia [11] 5557647 (mul)

Corsolidged  Elzabeth Bio Szes Repes  [171) W05-228 [171) 255919

Crachenthat [ Sven Ditlisb Order Adminiz 0241-039123 0241053428

[ monde et Janine Labnn Ownes 40578883 40678389

Easten Lonn Ann Devon Saes Agent  [17) 555083 [177) 595337

Eingt Handel  Foland Mend  53ez Manage 7ETS-3425 TEFF3426

Famila Augudb Ara Cuz Markaing Aee [17] 953857 [rul] j

14.8.2 Tao doi tugng DataSet

Trong vi du trudc, tao ra dbi tuong SqlDataAdapter bang cach gin truc tiép chudi
két ndi va chudi truy van vao nd. Pbi tugng Connection va Command s& dugc tao
va tich hop vao trong ddi twong DataAdapter ndy. Vi cach nay, ta s& bi han ché
trong cac thao tac lién quan dén co so dit liéu.
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SglDataAdapter DataAdapter =
new SqglDataAdapter (commandString, connectionString);
Vi du sau day s€ minh hoa vi¢c lay veé doi tuong DataSet bang cach tao ra cac doi
tugng Connection va Command mdt cach riéng biét, khi ta can dung lai ching hay
muon thuc hién hoan chinh mét thao tac thi s€ thuan lgi hon.

DPau tién ta s€ khai bdo bon bién thanh vién thudc 16p, nhu sau :
private System.Data.SglClient.SglConnection myConnection;
private System.Data.DataSet myDataSet;
private System.Data.SglClient.SglCommand myCommand;
private System.Data.SglClient.SglDataAdapter DataAdapter;

boi tuwong Connection s€ dugc tao riéng véi chuon két noi :
string connectionString =
"server=localhost; uid=sa; pwd=; database=northwind";
myConnection = new
System.Data.Sqgl.SglConnection (connectionString);
Sau do ta s& mo két noi :
myConnection.Open( );
Ta c6 thé thyc hién nhicu giao tac trén co s& dir li¢u khi két ndi dugc md va sau khi
dung xong ta chi don gian déng két nodi lai. Ti€p theo ta s€ tao ra doi twong DataSet:
myDataSet = new System.Data.DataSet( );

Va tiép tuc tao doi tuong Command, gan cho né doi tugng Connection da mé va
chuoi truy van dir liéu :
myCommand = new System.Data.SglClient.SglCommand( )

myCommand.Connection=myConnection;
myCommand.CommandText = "Select * from Customers";

Cubi cung ta can tao ra dbi tuong SqlDataAdapter, gan d6i twong SqlCommand vira
tao ¢ trén cho no, déng thot phai tién hanh 4nh xa bang dir li¢u né nhan dugc tir cau
truy van ctia d6i twong Command dé tao sy dong nhét vé tén cac cot khi day bang
dir 1iéu nay vao DataSet.

DataAdapter = new System.Data.SglClient.SglDataAdapter( );
DataAdapter.SelectCommand= myCommand;
DataAdapter.TableMappings.Add ("Table", "Customers") ;
DataAdapter.Fill (myDataSet) ;

Bay gio ta chi viéc gin DataSet vao thudc tinh DataSoucre ctia diéu khién luéi:

dataGridl.DataSource=myDataSet.Tables["Customers"].DefaultView;

Du¢i day la ma hoan chinh ctia ing dung nay :
using System;
using System.Drawing;
using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;
using System.Data.SglClient;

namespace ProgrammingCSharpWindows.Form

{
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public class ADOForml : System.Windows.Forms.Form

{

private System.ComponentModel.Container components;
private System.Windows.Forms.DataGrid dataGridl;

private System.Data.SglClient.SglConnection myConnection;
private System.Data.DataSet myDataSet;

private System.Data.SglClient.SglCommand myCommand;
private System.Data.SglClient.SglDataAdapter DataAdapter;

public ADOForml ( )

{

}

InitializeComponent ( );

// tao dbi tuong connection va md nd
string connectionString =
"server=Neptune; uid=sa; pwd=oWenmEany;" +
"database=northwind";
myConnection = new SglConnection (connectionString);
myConnection.Open () ;

// tao dbi tuong DataSet mdi
myDataSet = new DataSet( );

// tao dbi tuong command méi va gdn cho dbi tuong

// connectio va& chudi truy van cho né

myCommand = new System.Data.SglClient.SglCommand( );
myCommand.Connection=myConnection;
myCommand.CommandText = "Select * from Customers";

// tao dbi tuong DataAdapter véi d6i tuong Command via
// tao & trén, dbdng thdi thuc hién anh xa bang dit liéu
DataAdapter = new SglDataAdapter( ):;
DataAdapter.SelectCommand= myCommand;
DataAdapter.TableMappings.Add ("Table", "Customers") ;

// day dit liéu vao DataSet
DataAdapter.Fill (myDataSet) ;

// g&n dit liéu vao ludi
dataGridl.DataSource =
myDataSet.Tables["Customers"] .DefaultView;

public override void Dispose ()

{

}

base.Dispose () ;
components.Dispose () ;

private void InitializeComponent ( )

{

this.components = new System.ComponentModel.Container();
this.dataGridl = new System.Windows.Forms.DataGrid() ;
dataGridl.BeginInit () ;

dataGridl.Location = new System.Drawing.Point (24, 32);
dataGridl.Size = new System.Drawing.Size (480, 408);
dataGridl.DataMember = "";

dataGridl.TabIndex = 0;
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this.Text = "ADOFrml";
this.AutoScaleBaseSize = new System.Drawing.Size (5, 13);
this.ClientSize = new System.Drawing.Size (536, 501);
this.Controls.Add(this.dataGridl) ;
dataGridl.EndInit ( );

}

public static void Main(string[] args)

{
Application.Run (new ADOForml ());

}

}
Giao dién cua vi du nay cling twong ty nhu cac vi du trén.

14.8.3 K&t hgp gilra nhiéu bang

Cac vi dy ¢ trén chi don thuan ldy dir liéu tir trong mot bang. O vi du nay ta s& tim
hiéu vé cach lay dir liéu trén hai bang. Trong co s¢ dir liéu cua ta, mot khach hang
¢6 thé c¢6 nhiéu hoa don khac nhau, vi thé ta s& c6 quan hé mot nhidu giira bang
khach hang (Customers)va bang héa don (Orders). Bang Orders s€ chtra thudc tinh
Customersld ctia bang Customers, thudc tinh nay dong vai tro 1a khoa chinh dbi
bang Customers va khoa ngoai ddi véi bang Orders.

Ung dung cta ta s& hién thi dir liéu cua hai bang Customers va Orders trén cung
mot ludi va thé hién quan hé mot nhiéu cua hai bang ngay trén luéi. Dé 1am dugc
diéu nay ta chi can dung chung mot dbi twong Connetion, hai ddi tuong tugng
SqlDataAdapter va hai ddi twong SqlCommand.

Sau khi tao doi tugng SqlDataAdapter cho bang Customers tuong ty nhu vi duy trén,
ta tién tao tiep doi tuong SqlDataAdapter cho bang Orders :

myCommand?2 = new System.Data.SqglClient.SglCommand() ;

DataAdapter2 = new System.Data.SglClient.SglDataAdapter();

myCommand2.Connection = myConnection;

myCommand?.CommandText = "SELECT * FROM Orders";
Luu y 1a & day doi tugng DataAdapter2 c6 thé dung chung doi tuong Connection &
trén, nhung doi tugng Command thi khac. Sau d6 gan doi tugng Command2 cho
DataAdapter2, 4&nh xa bang dir li¢u va day dir li¢u vao DataSet & trén.

DataAdapter2.SelectCommand = myCommandZ2;

DataAdapter2.TableMappings.Add ("Table", "Orders");

DataAdapter2.Fill (myDataSet) ;
Tai thoi diém nay, ta c6 mdt doi twong DataSet nhung chtra hai bang dir li¢u :
Customers va Orders. Do ta can thé hién ca quan h¢ ctia hai bang ngay trén diéu
khién ludi, cho nén ta can phai dinh nghia quan hé nay cho do6i twong DataSet cua
chung ta. Néu khong lam di€u nay thi doi tugng DataSet s€ bo qua quan hé gitra 2
bang nay.

Do d6 ta can khai bao thém do1 twong DataRelation :
System.Data.DataRelation dataRelation;
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Do mdi bang Customers va Orders déu co chira mot thudc tinh Customersld, nén ta
cling can khai bao thém hai d6i twong DataColumn twong mg v&i hai thudc tinh
nay.

System.Data.DataColumn dataColumnl;

System.Data.DataColumn dataColumn?2;

Moi mot DataColumn s€ giir gid tri ciia mdt cot trong bang cua doi tugng DataSet :
dataColumnl = myDataSet.Tables["Customers"].Columns["CustomerID"];
dataColumn?2 = myDataSet.Tables["Orders"].Columns["CustomerID"];

Ta tién hanh tao quan hé cho hai bang bang cach goi ham khai tao cua dbi tuong
DataRelation, truyén vao cho n6 tén quan h¢ va hai cdt can tao quan hé :

dataRelation =new System.Data.DataRelation ("CustomersToOrders",
dataColumnl, dataColumn?2);

Sau khi tao dugc dbi tuong DataRelation, ta thém vao DataSet cua ta. Sau do ta can

tao mot ddi twong quan 1y khung nhin DataViewManager cho DataSet, dbi tuong

khung nhin nay s& dugc gan cho ludi diéu khién dé hién thi:
myDataSet.Relations.Add (dataRelation) ;

DataViewManager DataSetView = myDataSet.DefaultViewManager;
dataGridl.DataSource = DataSetView;

Do diéu khién ludi phai hién thi quan hé cua hai bang dir li¢u, nén ta phai chi cho
no biét 1a bang nao s¢€ 1a bang cha. O day bang cha la bang Customers :
dataGridl.DataMember= "Customers";

Sau day la ma hoan chinh cua toan b ung dung :
using System;
using System.Drawing;
using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;
using System.Data.SglClient;

namespace ProgrammingCSharpWindows.Form
{
public class ADOForml : System.Windows.Forms.Form
{
private System.ComponentModel.Container components;
private System.Windows.Forms.DataGrid dataGridl;
private System.Data.SglClient.SglConnection myConnection;
private System.Data.DataSet myDataSet;
private System.Data.SglClient.SglCommand myCommand;
private System.Data.SglClient.SglCommand myCommand?2;
private System.Data.SglClient.SglDataAdapter DataAdapter;
private System.Data.SglClient.SglDataAdapter DataAdapter?2;

public ADOForml ( )
{

InitializeComponent ( );
// tao két nbi

string connectionString = "server=Neptune; uid=sa;" +
" pwd=oWenmEany; database=northwind";
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}

myConnection = new SglConnection (connectionString);
myConnection.Open( );

// tao DataSet
myDataSet = new System.Data.DataSet( );

// tao dbi tuong Command va DataSet cho bang Customers
myCommand = new System.Data.SglClient.SglCommand( )
myCommand.Connection=myConnection;

myCommand.CommandText = "Select * from Customers";
DataAdapter =new System.Data.SglClient.SglDataAdapter():;
DataAdapter.SelectCommand= myCommand;
DataAdapter.TableMappings.Add ("Table", "Customers") ;
DataAdapter.Fill (myDataSet) ;

// tao dbi tugng Command va DataSet cho bang Orders
myCommand?2 = new System.Data.SglClient.SglCommand( );
DataAdapter2=new System.Data.SglClient.SglDataAdapter();

myCommand2.Connection = myConnection;

myCommand? .CommandText = "SELECT * FROM Orders";
DataAdapter?2.SelectCommand = myCommand?2;
DataAdapter?2.TableMappings.Add ("Table", "Orders");

DataAdapter2.Fill (myDataSet) ;

// thiét 1lap quan hé gifta 2 bang
System.Data.DataRelation dataRelation;
System.Data.DataColumn dataColumnl;
System.Data.DataColumn dataColumn?2;

dataColumnl =
myDataSet.Tables["Customers"] .Columns["CustomerID"];
dataColumn2 =
myDataSet.Tables["Orders"].Columns["CustomerID"];

dataRelation = new System.Data.DataRelation (
"CustomersToOrders", dataColumnl, dataColumn2);

// thém quan hé trén vao DataSet
myDataSet.Relations.Add(dataRelation);

// P&t khung nhin va bang hién thi trudc cho ludi
DataViewManager DataSetView =
myDataSet.DefaultViewManager;
dataGridl.DataSource = DataSetView;
dataGridl.DataMember= "Customers";

public override void Dispose( )

{

}

base.Dispose( );
components.Dispose( );

private void InitializeComponent ( )

{

this.components = new System.ComponentModel.Container();
this.dataGridl = new System.Windows.Forms.DataGrid() ;
dataGridl.BeginInit ( );

dataGridl.Location = new System.Drawing.Point (24, 32);
dataGridl.Size = new System.Drawing.Size (480, 408);
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}

dataGridl.DataMember = "";

dataGridl.TabIndex = 0;

this.Text = "ADOFrml";

this.AutoScaleBaseSize = new System.Drawing.Size (5, 13);
this.ClientSize = new System.Drawing.Size (536, 501);
this.Controls.Add (this.dataGridl);

dataGridl.EndInit ( );

public static void Main(string[] args)

{

}

Application.Run (new ADOForml( ));

Khi chay tng dung s€ c6 giao di¢n nhu sau :

Hinh 14-6 Quan h¢ mét nhiéu giira hai bang Customers va Orders

B Multiple Tables (=] E3
CugtomeslD | Comparghlam Contactidame | CoetactTile  Addess ity -

E BUNA Her app” Lawrere Lebi Dwiner 12 e gas b Marssdis
B EOTTHM BotomDolar  Elizabet Linc dccouning M 23 Teawasee  Toawasse
E. BEpEY B's Dmur-:go; Yicionafshee Sakes Flopes "m'Homy Cr Londen

F B CACTU Cactuz Coanid Pshica Sivps Sakes dpert Cemio 533 Bueras &
E CENTC Centro comer Francizco Ch Maketing Ma Sierss de Gr Méaco [
B CHOPS Chaop-zuey Ch 'Wapg'wang  Dwner Hauplzti 23 Bein
B COMMI Comércio Min Padro Afores Sabkes Aszocia Av. dos Luzia Sao Pauk
B COMSH Comzoidated  Elizabeth Bro Sakes FAspres  Berkeloy Gad London
B DRAD Coachendlut D Sven Owlick  Qider Admins 'walienweg 31 Aachen
B DUL0M Churmonde ent Janne Labun Dwner 7, i des 0 Mankes
B EASTC Eastem Conn ArnDevon Sales Agent 5 Kng Geor London
B ERNSH Emst Handel RolsndMend Sales Manage Ciichgasse & Giaz
B FamLa Familiz Saqub Asis Cruz Maketing des Rualids, 32 Sao Pau
[E FI554 FIo54 Fame  Diego Roal  Accouning WM TF Moraliarza  Madnd
[ FOLIG Fobes gouma Matne Ranc  Assstant Sae 1849, chausss  Lile
E FOLED Fok ochifsH  Maia Laissan Owiner Akeigatan 24 Eirdcke
B FRAME Frankeornseiza Peter Frankon Mateting Ma 2eriner Plalz Munchen

| E FRANA Frarce restau Camne Schnt Maketrg Ma 54 e Bopal  Nanbes
B FRANS Franch SpA, Paclo Accobi Sales Aepes  Via Mone Bia Totire —
m FlIRIE Eiuian ln:..-:u.:. | s Blacdrine Cales Mlzmzas lzadim sae m Iinl-w-:.ﬂ_J
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Hinh 14-7 Danh sach cac hoa don twong wng véi khach hang duogc chon

BMuitiple Tables =] E3

4 Lustomess: Lusfomedl: CACTL LompanyMame: Cactus Comda: paa levar Loy
" OrcherlDy Customerdl  Employeedl | OrcesDate AegaredDale | ShippedDate

y  EE CACTU B YIAWT WIS RIRET
10782 CACTU 9 127N\ WA 12/20S7
10819 CACTU 2 147058 244908 Lk
102 CACTU 4 21988 F1Hee 21099
10937 CACTL 7 eSS T T ST T Y-
11054 CACTI ] 424198 VeE19aa [E ]

E

K1 I

14,

9 Thay ddi cac ban ghi clia cg s3 dit liéu

Téi lae nay, ching ta da hoc cach léy dit liéu tir co s& dit liéu sau d6 hién thi chung
ra man hinh dua vao cac diéu khién c6 hay khong két budc dir lidu. Phan nay ching
ta s& tim hiéu cach cap nhat vao co s¢ dir ligu. Cac thao tac trén co s¢ dir li¢u nhu :
Thém, x6a va sira mot dong trong cic bang dir liéu. Sau ddy 1a ludng cong viéc
hoan chinh khi ta ¢c6 mét thao tac cap nhat co s¢ dir lidu :

1.

Pay dir liéu cta bang vao DataSet bang cau truy van SQL hay goi tha tuc tir
co so dir liéu

. Hién thi dit liéu trong cac bang c6 trong DataSet bang cach két budc hay duyét

qua céac dong dir liu.

. Hiéu chinh dir li¢u trong cac bang DataTable véi cac thao tac thém, xdéa hay

sua trén dong DataRow.

. Goi phuong thuc GetChanges() dé iy vé mot DataSet khac chira tat ca cac

thay dbi trén dir liéu.

. Kiém tra 16i trén DataSet méi dugc tao ndy bang thudc tinh HasErrors. Néu c6

15i thi ta s& tién hanh kiém tra trén timg bang DataTable ctia DataSet, khi gip
mot bang co 18i thi ta tiép tuc dung ham GetErrors()dé 1y vé cac dong
DataRow c6 16i, (mg vé6i timg dong ta s& dung thudc tinh RowError trén dong
dé xac dinh xem dong d6 c6 161 hay khong dé c6 thé dwa ra xir 1y thich hop.

. Tron hai DataSet lai thanh mot.
. Goi phuong thirc Update() ciia ddi twong DataAdapter voi d6i s6 truyén vao 1a

DataSet vira c6 trong thao tac tron & trén dé cap nhat cac thay doi vao co so dir
liéu.
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8. Goi phuong thirc AcceptChanges() cua DataSet d’é cap nhat cac thay doi vao
DataSet nay hay phuong thirc RejectChanges() néu tir choi cap nhat thay doi
cho DataSet hién hanh.

V6i ludng cong viée trén, cho phép ta co thé kiém soat tot duoc viéc thay ddi trén
co s& dir liéu hay viéc g 16i cling thuén tién hon. Trong vi du dudi day , ta sé& cho
hién thi dir liéu trong bang Customers 1én mot ListBox, sau do ta tién hanh cac thao
tac thém, x6a hay stra trén co s¢ dir liu. Pé dé hiéu, ta giam bdt mot sb thao tac
quan 1y ngoai 1& hay 16i, chi tap trung vao muc dich chinh cua ta. Giao dién chinh
cua ung dung sau khi hoan chinh :

Hinh 14-8 Hiéu chinh dir li€u trén bang Customers.

M Customers Lipdate Form = 10|

Blordesddslpare ef iz [Frédengue Cieau) ﬂ
B tido Comidas preparadss (Martin Semme1) =

Broeapn' [Laresce Lahihan]

B etlarn-Dolla Mk e [Eizabath Lincaly)

B Severags: Victona Ashvoih

Cactus Comides paes lewvar [Paticio Simeoon]

Centro comercial Moctezuma [Francizso Uhang) il |
Mew Clshames Hame | Delste |
Compary I Bddrass
Compers Name Ciy
Contact Nama Ze
Contact Tille Phaone

Maw

Fress Mew, Update o Dalate

Trong Form nay, ta c6 mot ListBox IbCustomers liét ké cac khach hang, mot Button
btnUpdate cho vi¢c cap nhat dir li€u, mot Button Xo6a, img véi nut thém mai ta cod
tam hop thoai TextBox dé nhan dir liéu g0 vao tir nguoi dung. Déng thoi ta co6 thém
mot IbIMessage dé hién thi cac thong bao g véi cac thao tac trén.

14.9.1 Truy cép va hién thi dir liéu

Ta s@ tao ra ba bién thanh vién : DataAdapter, DataSet va Command :

private SglDataAdapter DataAdapter;

private DataSet DataSet;

private DataTable dataTable;
Viéc khai bao cac bién thanh vién nhu Vay se giip ta co thé dung lai cho cac
phuong thirc khac nhau. T khai bao chudi két ndi va truy van :

string connectionString =
"server=localhost; uid=sa; pwd=; database=northwind";
string commandString = "Select * from Customers";

Céc chuoi dugc dung lam doi so dé tao doi tugng DataAdapter :
DataAdapter=new SglDataAdapter (commandString,ConnectionString);
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Tao ra dbi tuong DataSet mdoi, sau d6 déy dir liéu tir DataAdapter vao cho no:

DataSet = new DataSet();
DataAdapter.Fill (DataSet, "Customers") ;

B¢ hién thi dir liu, ta s€ goi ham PopulateDB()dé day dir li¢u vao ListBox:
dataTable = DataSet.Tables[0];
1bCustomers.Items.Clear( );
foreach (DataRow dataRow in dataTable.Rows)

{
1bCustomers.Items.Add (dataRow|["CompanyName"] +
" (" + dataRow["ContactName"] + ")" );
}

14.9.2 Cap nhat mot dong dir liéu

Khi nguoi dung nhin Button Update (cip nhat), ta s& ldy chi muc dugc chon trén
ListBox, va liy ra dong dir liéu DataRow trong bang ng vdi chi myc trén. Sau do
cap nhat DataSet voi dong dir liéu moi nay néu sau khi kiém tra thay ching khong
¢6 131 nao ca. Chi tiét vé qué trinh thyc hién cap nhat :

Dau tién ta s& lay vé dong dir liéu nguoi dung mubn thay doi tir ddi twong dataTable
ma ta da khai bao 1am bién thanh vién ngay tir dau :
DataRow targetRow = dataTable.Rows[lbCustomers.SelectedIndex];

Hién thi chudi théng bao cap nhat dong dit liéu d6 cho ngudi dung biét. Pé 1am diéu
nay ta s& goi phuong thie tinh DoEvents() cua ddi tugng Application, ham nay s&
gitip son méi lai man hinh voi thong diép hay cac thay ddi khéc.
1blMessage.Text = "Updating " + targetRow["CompanyName"];
Application.DoEvents () ;
Goi ham BeginEdit() ctia ddi tugng DataRow, dé chuyén dong dit liéu sang ché do
hiéu chinh ( Edit ) va EndEdit()dé két thiic ché d6 hiéu chinh dong.
targetRow.BeginEdit () ;

targetRow["CompanyName"] = txtCustomerName.Text;
targetRow.EndEdit () ;

Lay vé cac thay doi trén d6i tuong DataSet dé kiém tra xem cac thay doi c6 xay ra
bat ky 18i nao khong. O day ta s& dung mot bién cd c6 kiéu true/false dé xac dinh
1a ¢6 16i 13 true, khong c6 18i 1a fa1se.Kiém tra 16i bang cach dung hai vong lap
tudn ty trén bang va dong cia DataSet moi lay vé ¢ trén, ta ding thudc tinh
HasErrors dé kiém tra 15i trén bang, phuong thirc GetErrors()dé lay vé cac dong co
16i trong bang.

DataSet DataSetChanged;

DataSetChanged = DataSet.GetChanges (DataRowState.Modified) ;

bool okayFlag = true;

if (DataSetChanged.HasErrors)
{
okayFlag = false;
string msg = "Error in row with customer ID ";
foreach (DataTable theTable in DataSetChanged.Tables)
{
if (theTable.HasErrors)
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DataRow[] errorRows = theTable.GetErrors( );
foreach (DataRow theRow in errorRows)
msg = msg + theRow["CustomerID"];
}
}
1lblMessage.Text = msg;

}
Néu bién co okagFlag la t rue, thi ta s€ tron DataSet ban dau vdi DataSet thay doi
thanh mot, sau d6 cap nhat DataSet sau khi trdn nay vao co so dir li¢u.
if (okayFlagqg)
{
DataSet.Merge (DataSetChanged) ;
DataAdapter.Update (DataSet, "Customers") ;
Tiep theo hién thi cau 1€nh truy van cho ngudi dung biét, va cap nhat nhiing thay
doi cho DataSet dau tién, roi hién thi dir liéu méi Ién doi tuong ListBox.
lblMessage.Text = DataAdapter.UpdateCommand.CommandText;
Application.DoEvents( );
DataSet.AcceptChanges( );
PopulatelB( );
Néu co okayFlag la fa1se, c6 nghia la co 101 trong qua trinh hi€u chinh dir li¢u, ta s&
tur choi cac thay doi trén DataSet.

else
DataSet.RejectChanges ( );

14.9.3 Xda mot dong dir liéu

Ma thyc thi ctia su kién x6a thi don gian hon mdt chut, ta nhan vé dong can xda :
DataRow targetRow = dataTable.Rows[lbCustomers.SelectedIndex];

Giir lai dong can xo6a dé dung lam thong diép hién thi cho nguoi dung biét trude khi
x6a dong nay khoi co s¢ dir li¢u.

string msg = targetRow["CompanyName"] + " deleted. ";,
Bit dau thuc hién x6a trén bang dir li€u, cap nhat thay ddi vao DataSet va cap nhat
luon vao co s¢ dir li€u :

dataTable.Rows [1lbCustomers.SelectedIndex] .Delete( );

DataSet.AcceptChanges ( );

DataAdapter.Update (DataSet, "Customers") ;
Khi goi ham AccceptChanges()dé cap nhat thay doi cho DataSet thi né s& 1an luot
goi ham nay cho cac DataTable, sau d6 cho cic DataRow dé cap nhat chung. Ta
cling can cha y khi goi ham x06a trén bang Customers, dong dit liéu DataRow ciia
khach hang nay chi duoc x6a néu nd khong vi pham rang budc trén cac bang khéc,
& day khach hang chi dugc x6a néu néu khach hang khong c6 mot hoa don nao trén
bang Orders. Néu c6 ta phai tién hanh x6a trén bang hoa don trude, sau d6 méi xoa
trén bang Customers.
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14.9.4 Tao mot dong dir liéu mdai

Sau khi nguoi dung cung cip cac thong tin vé khach hang can tao méi va nhén
Button tao moi ( New ), ta sé viét ma thyc thi trong ham bét su kién nhan nat tao
moi ndy. Pau tién ta s& tao ra mot dong méi trén ddi tugng DataTable, sau d6 gan
dir liu trén cac TextBox cho cac cft cua dong mdi nay :

DataRow newRow = dataTable.NewRow( );

newRow ["CustomerID"] = txtCompanyID.Text;
newRow ["CompanyName"] = txtCompanyName.Text;
newRow ["ContactName"] = txtContactName.Text;
newRow["ContactTitle"] = txtContactTitle.Text;
newRow ["Address"] = txtAddress.Text;

newRow ["City"] = txtCity.Text;

newRow ["PostalCode"] = txtZip.Text;

newRow ["Phone"] = txtPhone.Text;

Thém dong maéi voi dir li¢u vao bang DataTable, cap nhat vao co s¢ dir liu, hién
thi cdu truy van, cap nhat DataSet, hién thi dir liéu maéi 1én hop ListBox. Lam trang
cac dieu khién TextBox bang ham thanh vién ClearFields().

dataTable.Rows.Add (newRow) ;
DataAdapter.Update (DataSet, "Customers") ;

1blMessage.Text = DataAdapter.UpdateCommand.CommandText;
Application.DoEvents( );

DataSet.AcceptChanges( );

PopulatelB( );

ClearFields( );

B¢ hiéu 16 hoan chinh rng, ta s¢ xem ma hoan chinh cua toan ing dung :
using System;
using System.Drawing;
using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Data;
using System.Data.SglClient;

namespace ProgrammingCSharpWindows.Form
{
public class ADOForml : System.Windows.Forms.Form
{
private System.ComponentModel.Container components;
private System.Windows.Forms.Label label9;
private System.Windows.Forms.TextBox txtPhone;
private System.Windows.Forms.Label label8;
private System.Windows.Forms.TextBox txtContactTitle;
private System.Windows.Forms.Label label7;
private System.Windows.Forms.TextBox txtZip;
private System.Windows.Forms.Label label6;
private System.Windows.Forms.TextBox txtCity;
private System.Windows.Forms.Label label5;
private System.Windows.Forms.TextBox txtAddress;
private System.Windows.Forms.Label label4;
private System.Windows.Forms.TextBox txtContactName;
private System.Windows.Forms.Label label3;
private System.Windows.Forms.TextBox txtCompanyName;
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private System.Windows.Forms.Label label2;

private System.Windows.Forms.TextBox txtCompanyID;
private System.Windows.Forms.Label labell;

private System.Windows.Forms.Button btnNew;

private System.Windows.Forms.TextBox txtCustomerName;
private System.Windows.Forms.Button btnUpdate;
private System.Windows.Forms.Label lblMessage;
private System.Windows.Forms.Button btnDelete;
private System.Windows.Forms.ListBox lbCustomers;
private SglDataAdapter DataAdapter;

// biét thanh vién DataSet va dataTable cho phép ta su
// dung trén nhiéu ham khac nhau

private DataSet DataSet;

private DataTable dataTable;

public ADOForml ( )

{
InitializeComponent ( );
string connectionString = "server=Neptune; uid=sa;" +

" pwd=oWenmEany; database=northwind";
string commandString = "Select * from Customers";
DataAdapter =
new SglDataAdapter (commandString, connectionString);

DataSet = new DataSet( );
DataAdapter.Fill (DataSet, "Customers") ;
PopulatelB( );

}

// Pay dit liéu vao diéu khién ListBox
private void PopulatelB( )
{
dataTable = DataSet.Tables[0];
1bCustomers.Items.Clear( );
foreach (DataRow dataRow in dataTable.Rows)
{
1bCustomers.Items.Add( dataRow["CompanyName"] + " (" +
dataRow["ContactName"] + ")" );

public override void Dispose( )
{
base.Dispose( );
components.Dispose( );

private void InitializeComponent ( )

{
this.components = new System.ComponentModel.Container () ;
this.txtCustomerName=new System.Windows.Forms.TextBox () ;
this.txtCity = new System.Windows.Forms.TextBox () ;
this.txtCompanyID = new System.Windows.Forms.TextBox () ;
this.lblMessage = new System.Windows.Forms.Label () ;
this.btnUpdate = new System.Windows.Forms.Button () ;
this.txtContactName= new System.Windows.Forms.TextBox () ;
this.txtZip = new System.Windows.Forms.TextBox () ;
this.btnDelete = new System.Windows.Forms.Button () ;
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this.txtContactTitle=new System.Windows.Forms.TextBox() ;
this.txtAddress = new System.Windows.Forms.TextBox () ;
this.txtCompanyName=new System.Windows.Forms.TextBox( );
this.label5 = new System.Windows.Forms.Label ( );
this.label6 = new System.Windows.Forms.Label (
this.label? new System.Windows.Forms.Label (
(
(

’

’

)
)
) .
)

this.label8 = new System.Windows.Forms.Label ;
this.label9 = new System.Windows.Forms.Label ;
this.labeld4d = new System.Windows.Forms.Label ( );
this.lbCustomers = new System.Windows.Forms.ListBox( );
this.txtPhone = new System.Windows.Forms.TextBox( );
this.btnNew = new System.Windows.Forms.Button( );
this.labell = new System.Windows.Forms.Label( );
this.label2 = new System.Windows.Forms.Label ( );
this.label3 = new System.Windows.Forms.Label( );

txtCustomerName.Location =

new System.Drawing.Point (256, 120);
txtCustomerName.TabIndex = 4;
txtCustomerName.Size = new System.Drawing.Size (160, 20);
txtCity.Location = new System.Drawing.Point (384, 245);
txtCity.TabIndex = 15;
txtCity.Size = new System.Drawing.Size (160, 20);
txtCompanyID.Location =

new System.Drawing.Point (136, 216);
txtCompanyID.TabIndex = 7;
txtCompanyID.Size = new System.Drawing.Size (160, 20);
1blMessage.Location = new System.Drawing.Point (32, 368);
1blMessage.Text = "Press New, Update or Delete";
1blMessage.Size = new System.Drawing.Size (416, 48);
1blMessage.TabIndex = 1;
btnUpdate.Location = new System.Drawing.Point (32, 120);
btnUpdate.Size = new System.Drawing.Size (75, 23);
btnUpdate.TabIndex = 0;
btnUpdate.Text = "Update";
btnUpdate.Click +=
new System.EventHandler (this.btnUpdate Click);
txtContactName.Location =

new System.Drawing.Point (136, 274);
txtContactName.TabIndex = 11;
txtContactName.Size = new System.Drawing.Size (160, 20);
txtZip.Location = new System.Drawing.Point (384, 274);
txtZip.TabIndex = 17;
txtZip.Size = new System.Drawing.Size (160, 20);
btnDelete.Location = new System.Drawing.Point (472, 120);
btnDelete.Size = new System.Drawing.Size (75, 23);
btnDelete.TabIndex = 2;
btnDelete.Text = "Delete";
btnDelete.Click +=
new System.EventHandler (this.btnDelete Click);
txtContactTitle.Location =

new System.Drawing.Point (136, 303);
txtContactTitle.TabIndex = 19;
txtContactTitle.Size = new System.Drawing.Size (160, 20);
txtAddress.Location = new System.Drawing.Point (384, 216);
txtAddress.TabIndex 13;
txtAddress.Size = new System.Drawing.Size (160, 20);

Gvhd: Nguyén T4n Tran Minh Khang

txtCompanyName.Location= new System.Drawing.Point (136, 245);

txtCompanyName.TabIndex = 9;
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txtCompanyName.Size = new System.Drawing.Size (160, 20);
label5.Location = new System.Drawing.Point (320, 252);
label5.Text = "City";

label5.Size = new System.Drawing.Size (48, 16);
label5.TabIndex = 14;

label6.Location = new System.Drawing.Point (320, 284);
label6.Text = "Zip";

label6.Size = new System.Drawing.Size (40, 16);
label6.TabIndex = 16;

label7.Location = new System.Drawing.Point (40, 312);
label7.Text = "Contact Title";

label7.Size = new System.Drawing.Size (88, 16);
label7.TabIndex = 18;

label8.Location = new System.Drawing.Point (320, 312);
label8.Text = "Phone";

label8.Size = new System.Drawing.Size (56, 16);
label8.TabIndex = 20;

label9.Location = new System.Drawing.Point (120, 120);
label9.Text = "New Customer Name:";

label9.Size = new System.Drawing.Size (120, 24);
label9.TabIndex = 22;

labeld4.Location = new System.Drawing.Point (320, 224);
labeld4.Text = "Address";

label4.Size = new System.Drawing.Size (56, 16);
labeld.TabIndex = 12;

1bCustomers.Location = new System.Drawing.Point (32, 16);
lbCustomers.Size = new System.Drawing.Size (512, 95);
1bCustomers.TabIndex = 3;

txtPhone.Location = new System.Drawing.Point (384, 303);
txtPhone.TabIndex = 21;

txtPhone.Size = new System.Drawing.Size (160, 20);
btnNew.Location = new System.Drawing.Point (472, 336);
btnNew.Size = new System.Drawing.Size (75, 23);
btnNew.TabIndex = 5;

btnNew.Text = "New";

btnNew.Click += new System.EventHandler (this.btnNew Click);
labell.Location = new System.Drawing.Point (40, 224);
labell.Text = "Company ID";

labell.Size = new System.Drawing.Size (88, 16);
labell.TabIndex = 6;

label2.Location = new System.Drawing.Point (40, 252);
label2.Text = "Company Name";

label2.Size = new System.Drawing.Size (88, 16);
label2.TabIndex = 8;

label3.Location = new System.Drawing.Point (40, 284);
label3.Text = "Contact Name";

label3.Size = new System.Drawing.Size (88, 16);
label3.TabIndex = 10;

this.Text = "Customers Update Form";
this.AutoScaleBaseSize = new System.Drawing.Size(5, 13);
this.ClientSize = new System.Drawing.Size (584, 421);
this.Controls.Add (this.label9);

this.Controls.Add (this.txtPhone);

this.Controls.Add (this.label8);

this.Controls.Add (this.txtContactTitle);
this.Controls.Add (this.label7);

this.Controls.Add (this.txtZip):;

(
(
(
(
(
this.Controls.Add (this.labelb6);
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this.Controls.Add
this.Controls.Add
this.Controls.Add
this.Controls.Add
this.Controls.Add
this.Controls.Add (this.label3);

this.Controls.Add (this.txtCompanyName) ;

(this.txtCity);
(
(
(
(
(
(
this.Controls.Add (this.label2);
(
(
(
(
(
(
(
(

this.labelb);
this.txtAddress) ;
this.labeld);
this.txtContactName) ;

this.Controls.Add (this.txtCompanyID);
this.Controls.Add (this.labell);
this.Controls.Add (this.btnNew);
this.Controls.Add (this.txtCustomerName) ;
this.Controls.Add (this.btnUpdate);
this.Controls.Add (this.lblMessage)
this.Controls.Add (this.btnDelete);
this.Controls.Add (this.lbCustomers) ;

}

// Quan 1y sy kién nhln nut tao méi (New)
protected void btnNew Click( object sender, System.EventArgs e)
{

// tao mdt dong mdi

DataRow newRow = dataTable.NewRow( );

newRow ["CustomerID"] = txtCompanyID.Text;

newRow [ "CompanyName" ] txtCompanyName. Text;

newRow ["ContactName"] txtContactName.Text;

[
[
newRow ["ContactTitle"] = txtContactTitle.Text;
newRow ["Address"] = txtAddress.Text;
newRow ["City"] = txtCity.Text;
newRow ["PostalCode"] = txtZip.Text;
newRow ["Phone"] = txtPhone.Text;

// thém mbét dong mdi vao bang
dataTable.Rows.Add (newRow) ;

// cép nhéat vao co s& dit liéu
DataAdapter.Update (DataSet, "Customers") ;

// théng bdo cho ngudi dung biét cau truy van thay dbi
1lblMessage.Text = DataAdapter.UpdateCommand.CommandText;
Application.DoEvents( );

DataSet.AcceptChanges( );

// hién thi lai d& liéu cho diéu khién ListBox
PopulatelB( );

// Xo& tring cac TextBox
ClearFields ( );
}

// Xbéa trdng cac TextBox

private void ClearFields( )

{
txtCompanyID.Text = "";
txtCompanyName.Text = "";
txtContactName.Text = "";
txtContactTitle.Text = "";
txtAddress.Text = "";
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}

txtCity.Text = "";
txtZip.Text = "";
txtPhone.Text = "";

// quan 1y su kié&n nhdt nut chon cdp nhat (Update)
protected void btnUpdate Click( object sender, EventArgs e)

{

// lay v& dong duoc chon trén ListBox
DataRow targetRow =
dataTable.Rows[1lbCustomers.SelectedIndex];

// théng bdo cho ngudi biét doéng cdp nhat
1blMessage.Text = "Updating " + targetRow["CompanyName"];
Application.DoEvents( );

// hiéu chinh déng

targetRow.BeginEdit ( );

targetRow ["CompanyName"] = txtCustomerName.Text;
targetRow.EndEdit ( );

// lay vé& céac dong thay 4dbdi
DataSet DataSetChanged =
DataSet.GetChanges (DataRowState.Modified) ;

// dam bao khéng cé dong nao cé 1561
bool okayFlag = true;
if (DataSetChanged.HasErrors)
{
okayFlag = false;
string msg = "Error in row with customer ID ";

// kiém tra 18i trén tung bang
foreach (DataTable theTable in DataSetChanged.Tables)
{
// néu bang cé 18i thi tim 18i trén dong cu thé
if (theTable.HasErrors)
{
// 14y céc dong co6 16i
DataRow[] errorRows = theTable.GetErrors( );

// duyét qua tung dong coé 186i dé& thdbéng béo.
foreach (DataRow theRow in errorRows)
{
msg = msg + theRow["CustomerID"];
}
}
}
1lblMessage.Text = msg;
}

// néu khébng cé6 181

if (okayFlagqg)

{
// trén cac thay ddi trong 2 DataSet thanh mét
DataSet.Merge (DataSetChanged) ;

// cap nhat co s& dit liéu
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DataAdapter.Update (DataSet, "Customers") ;

// théng bdo cau truy vdn cho ngudi dung
1blMessage.Text = DataAdapter.UpdateCommand.CommandText;
Application.DoEvents( );

// cép nhat DataSet va
// hién thi d@t 1liéu mdi cho ListBox
DataSet.AcceptChanges( );
PopulatelB( );

}

else // néu co6 16i
DataSet.RejectChanges( );

}

// quan ly su kién xo6éa
protected void btnDelete Click( object sender, EventArgs e)
{
// lay vé& doéong dugc chon trén ListBox
DataRow targetRow =
dataTable.Rows[1lbCustomers.SelectedIndex];

// chudn bi théng bdo cho ngudi diung
string msg = targetRow|["CompanyName"] + " deleted. ";

// xba dong duoc chon
dataTable.Rows|[1lbCustomers.SelectedIndex] .Delete( );

// cap nhat thay ddi cho DataSet
DataSet.AcceptChanges( );

// cép nhét co s& dit 1iéu
DataAdapter.Update (DataSet, "Customers") ;

// hién thi lai ListBox v&i dit 1iéu thay ddbi
PopulatelB( );

// théng bdo cho ngudi dung biét
1blMessage.Text = msg;
Application.DoEvents( );

}

public static void Main(string[] args)

{
Application.Run (new ADOForml ( ));

}

}
Giao dién thyc thi cua tng dung :
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Chuong 15 Ung dung Web vdi Web Forms

Cong ngh¢ .NET duoc dung dé xdy dung cac ung dung Web 1a ASP.NET, n6 cung
cap hai ving tén khd manh va day du phuc vu cho viéc tao cac ting dung Web la
System.Web va System.Web.UL Trong phan nay chung ta s& tap trung chii yéu
vao viéc dung ngdn ngir C# dé 1ap trinh voi ASP.NET.

Bo cong cu Web Form ciing dugc thiét ké dé hd trg mo hinh phat trién nhanh
(RAD). V&i Web Form, ta c¢6 thé kéo tha cac diéu khién trén Form thiét ké ciing
nhu co thé viét ma tryc tiép trong tap tin .aspx hay .aspx.cs. Ung dung Web sé&
dugc trién khai trén may chu, con nguoi dung s€ tuong tac voi ing dung thong qua
trinh duyét. NET con hd tro ta bo cung cu dé tao ra cac Gmg dung tuan theo mo
hinh n - 16p (tang - n tier), giip ta co the quan ly dugc tmg dung dugc dé dang hon
va nho thé nang cao hiéu sudt phat trién phan mém.

1.1 Tim hiéu vé Web Forms

Web Form 1a bo cong cu cho phep thyc thi cac img dung ma cac trang Web do n6
tao dong ra dugc phan phodi dén trinh duyét thong qua mang Internet.

V61 Web Forms, ta tao ra cac trang HTML v6i ndi dung tinh va dung ma C# chay
trén Server dé xur 1y dit lidu tinh nay rdi tao ra trang Web dong, gui trang nay vé
trinh duyét dudi ma HTML chuan.

Web Forms dugc thiét dé chay trén bat ky trinh duyét nao, trang HTML giri vé s&
dugc got gitia sao cho thich hop v6i phién ban cua trinh duyét. Ngoai dung C#, ta
cling c6 thé dung ngén ngtr VB.NET dé tao ra cac ing dung Web tuong tu.

Web Forms chia giao dién nguoi ding thanh hai phan : phan thay truc quan ( hay
UI ) va phan trang ma phia sau cta UL Quan diém nay thi tuong tu voi Windows
Form, nhung v61 Web Forms, hai phén nay nam trén hai tap tin riéng biét. Phan
giao dién UI duoc luu trir trong tap tin c6 phan mé rong la .aspx, con ma duoc luu
trit trong tap tin c6 phan m& rong 13 .aspx.cs.

V61 moi truong lam viée duge cung cép boi by Visual Studio .NET, tao cac ting
dung Web don gian chi 1& mé Form méi, kéo tha va viét ma quan 1y su kién thich
hop. Web Forms dugc tich hop thém mdt loat cac diéu khién thuc thi trén Server, c6
thé tu kiém tra su hop I¢ cia dir liéu ngay trén may khach ma ta khong phai viét ma
mo ta gi ca.
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15.1 Cac su kién cua Web Forms

Mot su ki¢n (Events) duogc tao ra khi nguoi dung nhén chon mot Button, chon mét
muc trong ListBox hay thuc hién mdt thao tac nao do trén Ul. Cac su kién cling co
thé dugc phat sinh h¢ thong bat dau hay két thuc.

Phuong thirc dap tng su kién goi 1a trinh quan ly su kién, cac trinh quan 1y su ki¢n
nay dugc viét bang ma C# trong trang ma (code-behind) va két hop vdi cac thudc
tinh cta cac dieu khién thudc trang.

Trinh quan 1y sy kién 1a mét “Delegate”, phuong thure nay s€ tra vé kiéu void, va co
hai d6i s6. Dbi s6 dau tién 1a thé hién cua di twong phat sinh ra sy kién, ddi s6 tht
hai 1a ddi twong EventArg hay mot dbi twong khac dwoc dan xuat tir ddi tuong
EventArgs. Cac su kién nay dugc quan 1y trén Server.

15.1.1 Su kién PostBack va Non-PostBack

PostBack 1a sy kién s& khién Form dugc gui vé Server ngay lap tirc, chang han su
kién d¢ trinh mot Form v6i phuong thirc Post. DPbi lap vo1 PostBack 1a Non-
PostBack, sy kién nay khong giri Form nén Server ma nd luu sy kién trén vung nho
Cache cho t6i khi c6 mét sy kién PostBack nita xay ra. Khi mot diéu khién c6 thudc
tinh AutoPostBack 1a true thi sy kién PostBack sé& c6 tdc dung trén diéu khién d6 :
mic nhién thudc tinh AutoPostBach cua diéu khién DropDownList 13 fa1se, ta phai
dat lai 1a true thi sy ki€n chon mot muc khac trong DropDownList ndy méi c6 tac
dung.

15.1.2 Trang thai cua i’'ng dung Web (State)

Trang thai cua rng dung Web la gia tri hién hanh cua céc diéu khién va moi bién
trong phién lam viéc hién hanh cua nguoi ding. Web 1a méi truong khong trang
thai, nghia 1a mdi sy kién Post 1én Server déu 1am mat di moi thong tin vé phién lam
viéc trudc d6. Tuy nhién ASP.NET di cung cap co ché hd tro viéc duy tri trang thai
vé phién cua ngudi dung.

Bit ky trang nao khi dugc giri 1én mdy chu Server déu dugc may chu tong hop
thong tin va tai tao lai sau d6 mdi giri xudng trinh duyét cho may khach. ASP.NET
cung cip mot co ché gitp duy tri trang thai cta cac diéu khién phia may chu (
Server Control ) mot céach ty dong. Vi thé néu ta cung cdp cho ngudi ding mot
danh sach dir 1i€u ListBox, va nguoi dung thuc hién viéc chon lya trén ListBox nay,
su kién chon lya nay s& van duoc duy tri sau khi trang dugc giri 1én may chu va gui
vé cho trinh duyét cho may khach.

15.1.3 Chu trinh s6ng cua mot Web-Form

Khi c6 yéu cau mot trang Web trén may chii Web s& tao ra mot chudi cac sy kién &
may chu do, tir lac bat dau cho dén luc két thuc mot yéu cau s€ hinh thanh mét chu
trinh song ( Life-Cycle ) cho trang Web va céc thanh phan thudc n6. Khi mot trang
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Web duoc yéu cau, may chu s& tién hanh md ( Load ) nd va khi hoan tit yéu cau
may chi s& dong trang nay lai, két xuit ctia yéu cau nay 1a mot trang HTML tuong
g s& dugc giri vé cho trinh duyét. Dudi day s& liét ké mot sd su kién, ta co thé bat
cac su kién dé xir 1y thich hop hay bo qua dé ASP.NET xir Iy mic dinh.

Khéi tao (Initialize) La su kién dau tién trong chu trinh séng cta trang, ta c6 thé
khéi bat ky cac thong so cho trang hay cac diéu khién thudc trang.

M¢ trang thai vang quan sat (Load View State) Duoc goi khi thudc tinh
ViewState cua diéu khién duoc cong bd hay go. Cac gia tri trong ViewState s&
duogc luu trit trong mot bién an ( Hidden Field ), ta c6 thé iy gia tri nay thong qua
ham LoadViewState() hay 1y truc tiép.

Két thic (Dispose) Ta c6 thé dung sy kién nay dé giai phong bat ky tai nguyén
nguyén nao : b nhé hay hily bo cac két ndi dén co so dir licu.

15.2 Hién thi chudi Ién trang

PAu tién ta can chay Visual Studio .NET, sau d6 tao mdt du &n maoi kiéu Web
Application, ngéon ngtr chon la C# va ing dung sé c6 tén l1a ProgrammingCSharpWeb.
Url mac nhién cta tng dung s€ c6 tén 1a http:/localhost/ ProgrammingCSharpWeb.

Hinh 15-1 Cira s6 tao irng dung Web méi

Mew Project

Projeck Types; Templates:

----- -4 Wisual C# Projects ﬂ ﬂ -
----- {:l Setup and Deployment Projects FE

(1 Other Projects windows  Class Library  Windows
""" ~{1 Wisual Studia Sclutions &pplication Contral Library

ASP.MET Webh ASP.MET Web ‘Web Contral
Application Service Library I
-

& project For creating an application with a \Web user interface

Marme: I ProgrammingCSharpiweb

Location: I http: f flocalbost/ProgrammingCSharpiweb j Browse. .. |

Project will be created at http:/flocalbostfProgrammingCSharpieb.

FMore | (0 I Cancel | Help |

Visual Studio .NET s& dit hau hét cac tap tin n6 tao ra cho tmg dung trong thu myc
Web mac dinh trén may nguoi dung, vi du
D:\Inetpub\wwwroot\ProgrammingCSharpWeb. Trong NET, mdt gidi phép
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(Solution) c6 mot hay hiéu du 4n (Project),qm(:)i dl_g: an s& tao ra mot thu vién lién két
dong (DLL) hay tap tin thyc thi (EXE). D€ c6 thé chay dugc ing dung Web Form,
ta can phai cai dat IIS va FrontPage Server Extension trén may tinh.

Khi ung dung Web Form dugc tao, NET tao san mot ) tap tin va mot trang Web
c6 tén mac dinh 12 WebForm1.aspx chi chra ma HTML va WebForm1.cs chira ma
quan ly trang. Trang ma .cs khong nam trong cua sO Solution Explorer, dé hién thi
né ta chon Project\Show All Files, ta chi can nhin dap chuét trai trén trang Web 1a
ctra s6 soan thao ma (Editor) s& hién nén, cho phép ta viét ma quan 1y trang. Dé
chuyén tir cira sb thiét ké kéo tha sang cira s6 ma HTML cua trang, ta chon hai Tab
O gbc bén trai phia dudi man hinh.

Dit tén lai cho trang Web bing cach nhin chudt phai 1én trang va chon muc

Rename d¢ d6i tén trang thanh HelloWeb.aspx, NET clng s€ tu dong d6i tén trang
ma cua trang thanh HelloWeb.cs. NET ciing tao ra mdt s6 ma HTML cho trang :

Hinh 15-2

4 <%fl Page language="c#"™ Codebehind="WebForml.aspx.cs™

5 Inherits="ProgrammingCSharpiiebh. WebForml™ %>

6 < !DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN" >
7 <html>
=1

9

<head>
<title>WebForml</ticlex

10 <mets nawe="GENERATOR" Content="Nicrosoft Visual Stcudio 7.0">
11 <meta name="CODE LANGUAGE"™ Content="CH":
1z <meta name="vs defaultClient3cript"content="Javadcript™s
13 <mets nawme="vs targetichema” content="http://schemas.microsoft. com'intelli:
14 </ head>
15 <body M3 POSITICHNING="GridLayout™s
16 <form id="Forml"™ method="post" runat="serwver':
17 <f form:
13 </hody>

190 </html>

NET d3 phat sinh ra mot s6 ma ASP.NET :

<%@ Page language="c#"

Codebehind="HelloWeb.cs"

AutoEventWireup="false"

Inherits="ProgrammingCSharpWeb.WebForml" %>
Thudc tinh language chi ra ngdn ngit 1ap trinh duoc ding trong trang ma dé quan ly
trang, & day la C#. Codebehide xac dinh trang ma quan ly c6 tén HelloWeb.cs va
thudc tinh Inherits chi trang Web dugc thira ké tir 16p WebForm1 dugc viét trong
HelloWeb.cs :

public class WebForml : System.Web.UI.Page

Ta thy trang nay dugc thira ké tir 16p System.Web.UIPage, 16p nay do ASP.NET
cung cap, xac dinh céc thudc tinh, phuong thirc va cac su kién chung cho cac trang
phia may chi. Ma HTML phat sinh dinh dang thudc tinh cua Form :

<form id="Forml" method="post" runat="server">
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Thudc tinh id 1am dinh danh cho Form, thudc tinh method co6 gia tri 1a “POST”
nghia la Form s€ dugc gdi 1én may chu ngay 1ap tirc khi nhan mét sy kién do nguoi
dung phat ra ( nhu sy kién nhin nat ) va cd IsPostBack trén may chu khi d6 sé c6
gid tri 1a true. Bién cd ndy c6 gid tri 1a ralse néu Form duoc dé trinh v6i phuong
thirc “GET” hay lan dau tién trang duoc goi. Bat ky diéu khién nao hay Form c6
thugc tinh runat="server” thi diéu khién hay Form niy s& duoc xu ly boi
ASP.NET Framework trén mday cha. Thudc tinh MS POSITIONING =
“GridLayout” trong th¢ <Body>, cho biét cach b tri cac diéu khién trén Form theo
dang 1udi, ngoai ra ta con co thé b tri cac dicu khién troi 16i trén trang, bang cach
géan thugc tinh MS_POSITIONING thanh “FlowLayout”.

Hién gid Form cua ta 13 trong, dé hién thi mot chudi gi d6 1én man hinh, ta gé dong
ma sau trong thé¢ <body> :

Hello World! It is now <% = DateTime.Now.ToString( ) %>

Gidng v6i ASP, phan nim trong ddu <% %> duoc xem nhu 1a mi quan 1y cho
trang, & day 1a ma C#. DA4u = chi ra mot gia tri nhan dugc tor mot bién hay mot ddi
tuong nao do, ta cling c6 thé viét ma trén lai nhu sau voi cung chire ning :

Hello World! It is now
<% Response.Write (DateTime.Now.ToString( )); %>

Thuc thi trang nay ( Ctrl-F5 ), két qua s& hién trén trinh duyét nhu sau :
Hinh 15-3 Hién thi chudi thoi gian

4} WebForm1 - Microsoft Internet E xplorer -0 =|
J File Edit “iew Fawvortez Toolz  Help ﬁ
J 4=Eack ~ = - &) il | ‘Qhsearch [ Favorites »

J Address Iféj http:,I',I'Ic:u:alhu:ust,l'F‘ru:ugrammingCSharpWeI:u,l’Wel:uFDrm1.j P Go

rFe

=l
|:éi| Done I_ I_ I_ Local inkranet v

Pé thém cac diéu khién cho trang, hodc 14 ta c¢6 thé viét ma trong cua s6 HTML
hoic 12 kéo tha cac diéu khién trén bd cong cia Web Form vao cira sb thiét ké trang.
ASP.NET sé& tu dong phat sinh ra két qua tir md HTML thanh cac diéu khién ciing
nhu tir cac diéu khién trén trang thiét thanh ma HTML twong tng. Vi du, kéo hai
RadioButton vao trang va gan cung mot gia tri nao do cho thudc tinh GroupName
cta ca hai diéu khién, thudc tinh ndy s& 1am cho cac nut chon loai trir 1An nhau. Ma
HTML cua trang trong thé <Form> do ASP.NET phat sinh s& nhu sau :

Hello World! It is now 7/29/2002 10:42:50 PM
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Hinh 15-4
4: <form id="FormwiZ" method="post" runat="server™:
5 «<asp:BadioButton Groupllame = "REadio™ id="Radiobuttoni"™
& style="Ei-INDEX: 101; LEFT: 328px; POSITICON: skbsolute; TOP: Zedpx™
7 runat="server"></asp: RadioButtcon>
2 <asp:RadicButton Groupllame = "Radio™ id="Radiockhuttond®™
=] style="Z-TINDEX: 102: LEFT: 328px: POIITICON: shsolute; TOR: S60px™
10 runat="server"></asp:RadioButton>
11! </ form>

Cac di€u khién cia ASP.NET, c6 thém chit “asp:” phia trudc tén cua diéu khién do,
dugc thiet ké mang tinh hudng doi tugng nhicu hon.

<asp:RadioButton>

<asp:CheckBox>

<asp:Button>

<asp:TextBox rows="1">

<asp:TextBox rows="5">
Ngoai cac diéu khién cua ASP.NET, céc dicu khien HTML chuan cling duogc
ASP.NET ho trg. Tuy nhién cac diéu khién khong tao sy dé doc trong ma ngudn do
tinh do1 tugng trén ching khong rd rang, cac diéu khién HTML chuan rng v6i nam
dicu khién trén 1a :

<input type = "radio">

<input type="checkbox">

<input type="button">

<input type="text">

<textarea>

15.3 Diéu khién xac nhén hgp

ASP.NET cung cip mét tap cac diéu khién xac nhan hop 1¢ dit liéu nhap phia may
chu ciing nhu ¢ dudi trinh duyét cua may khach. Tuy nhién viéc xac nhan hop 1€
dudi may khach chi 1a mot chon lya, ta c6 thé tat no di, nhung viée xac nhén hop 18
trén may chu thong qua cac diéu khién nay la bét budc, nhdm phong ngira mot sd
truong hop dir liéu nhép 1a gid mao. Viéc kiém tra hop 1€ cia ma trén may chu la dé
phong céac trudng hop. Mot sb loai xac nhan hop 18 : dit liéu khong duge rong, thoa
mot dinh dang dir liéu nao do ...

Céc diéu khién xac nhan hop 18 phai duoc gin lién vdi mot diéu khién nhan dir liu
HTML nao d6, cac diéu khién nhap duoc liét trong bang sau :

Bang 15-1 Cac diéu khién nhip HTML dung dé xac nhan hop 18

Céc diéu khién nhap Thudc tinh x4c nhan hop 1&
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Céac diéu khién nhap Thudc tinh xac nhan hop 1€
HtmilInputText Value

HtmiTextArea Yalue

HtmlSelect YWalue

HtmilInputFile Yalue

TextBox Text

ListBox SelectedItem.Walue
DropDownList SelectedItem. Value
RadioButtonList SelectedItem.Walue

Ung véi mot didu khién nhap HTML, ta c6 thé gén nhiéu diéu khién x4c nhan hop
1€ cho no, bang dudi day sé liét ké cac dieu khién nhap hién c6 :

Bang 15-2 Cac diéu khién xac nhan hop 1¢

Diéu khién Muc dich

CompareValidator So sanh cac gia trj cia hai diéu khién dé xem c6 bang nhau hay
khong

CustomValidator Goi mdt ham do ngudi dung dinh nghia dé thi hanh viéc kiém tra

RangeValidator Kiém tra xem mot muc c¢6 nam trong mot mién da cho hay khong

RegularExpressionvalidator ~ Kiém tra ngudi ding c6 sira d6i mot muc ( ma gia tri cta né khac
vGi mot gia tri da chi dinh ban dau, ngdm dinh gia tri ban dau la
mot chudi trong ) hay khong

ValidationSummary Thong bao sy hop 1€ trén cac diéu khién

15.4 Mot s6 vi du mau minh hoa

M0t cach thuan tién nhat dé hoc mot cong ngh¢ mdi chinh 1a dya vao cac vi du, vi
vy trong phén nay ching ta s€ khao sat mot vai vi du dé minh hoa cho phﬁn ly
thuyet cua ching ta. Nhu ta da blet ta co thé viét ma quan 1y theo hai cach : hodc 1a
viét trong tap tin .cs hodc 1a viét tryc tiép trong trang chira ma HTML. O day dé dé
tap trung vao cac vi du cua ching ta, ta s& viét md quan 1y truc tiép trén trang
HTML.

15.4.1 Két budc dir liéu
15.4.1.1 Khong thong qua thudc tinh DataSource

Ung dung cta chung ta don gian chi hién 1€n trang tén khach hang va s6 hoa don
bang cach dung ham DataBind(). Haim nay s& két budc dit liéu cia moi thudc tinh
hay cua bat ky dbi tuong.

<html>
<head>
// ma quan ly C# sé& dugc viét trong thé <script> nay
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<script language="C#" runat="server">

// trang sé& goi ham nay ddu tién, ta sé& thuc hién két budc

// truc tiép trong ham nay

void Page Load(Object sender, EventArgs e) {
Page.DataBind () ;

}

// lay gid tri cua thudc tinh thdng qua thudc tinh // get
string custID({
get {
return "ALFKI";
}
}

int orderCount{
get {
return 11;
}

}
</script>

</head>
<body>
<h3><font face="Verdana"> Ket buoc khong dung DataSource
</font></h3>
<form runat=server>
Khach hang: <b><%# custID $></b><br>
So hoa don: <b><%# orderCount %></b>
</form>
</body>
</html>

Hinh 15-5 Giao dién ctia vi du

/2 WebForm2 - Microsoft Internet Explorer
J File Edit “iew Favortez Toolz  Help

J d= Back - = - @ it | @Search [32] Favorites @Media ®| %v

J Addrezz I@ http: fflocalhost/ProgrammingCSharphebebFormz, aspx

Ket buoc thuoc tinh cho trang

Khach hang: ALFKI
S0 hoa don: 11

15.4.1.2 Diéu khién DataList v&i DataSource

Trong vi du nay, ta s& dung thudc tinh DataSource cta diéu khién <asp:DataList>
dé két budc dit liéu, ta sé cung cép cho thudc tinh DataSource nay mot bang dir li¢u
gia, sau d6 dung ham DataBinder.Eval()dé két budc dir liéu trong DataSource theo
mot dinh dang ( Format ) thich hop mong mubn. Dit liéu s& dugc hién thi 1én man
hinh dudi dang mdt bang cac hda don sau khi ta goi ham DataBind().
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//Khéng gian tén chita cac déi tuong ctia ADO.NET
<%@ Import namespace="System.Data" %>

<html>

<head>
<script language="C#" runat="server">

void Page Load(Object sender, EventArgs e) {

// néu trang dugc goi 1ladn dau tién
if (!Page.IsPostBack) {

// tao ra mdét bang dit 1iéu méi gdm 4 cdt , sau d6 thém di
// liéu gia cho bang

DataTable dt = new DataTable();

DataRow dr;

// thém 4 cét DataColumn vao bang, mdi cdt cd céac
// kiéu dit liéu riéng

dt.Columns.Add (new DataColumn ("IntegerValue", typeof (Int32)));

dt.Columns.Add

new DataColumn ("StringValue", typeof (string)));

( (
( (

dt.Columns.Add (new DataColumn ("DateTimeValue", typeof (DateTime)));
( (

dt.Columns.Add

new DataColumn ("BoolValue", typeof (bool)));
// thém 9 doéng dit liéu cho bang bing cédch tao ra
// mdét dong méi dung phuong thic NewRow () cua dbi
// tuong DataTable, sau dé gan dit 1iéu gia cho
// déng nay va thém dong di 1iéu nay vao bang
for (int 1 = 0; 1 < 9; i++) {

dr = dt.NewRow () ;

dr[0] = 1i;

dr[1l] = "Item " + i.ToString();
dr[2] = DateTime.Now;

dr[3] = (i 2 !'=0) ? true false;

dt.Rows.Add (dr) ;
}

Gvhd: Nguyén Tén Tran Minh Khang

// g&n bang dit 1iéu cho thudc tinh DataSource cua diéu
// khién DatalList, sau dé thuc hién két budc bdng ham

// DataBind ()
datalListl.DataSource =
datalListl.DataBind () ;

}

}

</script>

</head>

<body>

new DataView (dt);

<h3><font face="Verdana">Ket buoc du lieu dung DataSource thong qua
ham DataBind.Eval () </font></h3>

<form runat=server>

// diéu khién danh sich cho phép ta két budc dirx liéu kha
// linh db6ng, ta chi cédn cung cidp cho né mét DataSource
// thich hop, sau dbé goi ham DataBind()dé& hién thi dir liéu // 1lén

trang
<asp:Datalist id="dataListl"

Width="80%"

runat="server"
RepeatColumns="3"

181



Ung dung Web véi Web Forms Gvhd: Nguyén Tén Tran Minh Khang

BorderColor="black"
BorderWidth="1"
GridLines="Both"
CellPadding="4"
CellSpacing="0">
// day l1la mét thudc tinh cua ludi, khi goi ham
// DabaBind (), dit liéu trong DataSource sé& dugc trich ra
// (néu 1a danh cac dbéi tuong thi mdi 1l&n trich sé& 14y ra
// mdét phdn tu kiéu dbi tuong d6, sau dé dung ham
// DataBinder.Eval()dé gan gid tri, con néu 1la mdét bang
// dir 1iéu thi mdi 1an ké&t budc sé& 14y ra mét dong dit
// liéu, ham DataBind.Eval() s& 14y dit 1iéu cua tung
// trudng) dé két budc lén trang. N6 s& 1lip lai thao téc
// nady cho téi khi dit 1iéu dugc két budc hét.
<ItemTemplate>
//14y dit 1liéu trén coét ddu tién dé& két budc
Ngay hoa don: <%# DataBinder.Eval (Container.DataItem,
"DateTimeValue", "{0:d}") %>

//14y dit 1liéu trén cbt tha 2
So luong: <%# DataBinder.Eval (Container.DataItem, "IntegerValue",
"{0:N2}") %>

//cdt thu 3
Muc: <%# DataBinder.Eval (Container.DatalItem, "StringValue") %>
//cdt thu 4
Ngay hoa don: <asp:CheckBox id=chkl Checked='<%#
(bool)DataBinder.Eval (Container.Dataltem, "BoolValue") %>'
runat=server/><p>
</ItemTemplate>
</asp:Datalist>
</form>
</body>
</html>
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Hinh 15-6 Giao di€én ctiia vi du sau khi thyec thi

3 http: / flocalhost/ProgrammingC5harpWeb/webF orm2_azpx - Microzoft Internet Explorer — |Elli|
J File Edit “iew Favorites Toole Help ﬁ
J Addreszs I@ http:f flocalhost/ProgrammingCSharpiwebwebFormz, aspix j ﬁGo

J d=Back - = - @) at | iQhsearch  [GelFavorites FMedia ¢4 | S-S =

Databinding Using DataBinder.Eval

Order Date: 7/30/2002

Order Date: 7/30/2002

Order Date: 7/30/2002

Quantity: 0.00 Quantity: 3.00 Quantity: 6.00
Ttem: Item O Ttem: Itemn 3 Item: Item 6
Order Date; ™ Order Date; ¥ Order Date; ™

Order Date: 7/30/2002

Order Date: 7/30/2002

Order Date: 7/30/2002

Quantity: 1.00 Quantity: 4.00 Quantity: 7.00
Item: Item 1 Item: Item 4 Item: Item 7
Order Date: ¥ Order Date: ™ Order Date: &

Order Date: 7/30/2002

Order Date: 7/30/2002

Order Date: 7/30/2002

|»

Quantity: 2.00 Quantity: 5.00 Quantity: 8.00 b
Ttem: Item 2 Item: Ttem 5 Item: Item 8 =
|&] Dore [ [ & cocalintranet Y

15.4.1.3 Két budc voi diéu khién DataGrid

Trong vi trudc, ta da tim hiéu so qua vé& cach déy dit liéu vao thudc tinh DataSource
ctia diéu khién DataList thong qua ham két buoc DataBind().Vi du nay chung ta s&
khao sat thém vé cach két budc trén didu khién ludi DataGrid va cach ding diéu
khién x4c nhan hop 1€ trén dit li¢u. Khi rng dung chay s& hién thi mot bang dir li¢u
1én trang, nguoi ding c6 thé hiéu chinh bat ky mot dong nao trén bang dit liéu bang
cich nhan vao chudi 1énh hiéu chinh ( Edit ) trén ludi, gd vao cac dir licu can hiéu
chinh, khi muén hty bo thao tac hiéu chinh ta nhan chon chudi bo qua (Cancel). bé
tap trung vao muc dich cua vi du, ching ta s€ dung bang dit li¢u gia, cach lam s€
tuong tu trén bang dit liéu lay ra tir co s& dit liéu. Sau day 1a ma cua vi du :

//khéng gian tén cadn thiét dé truy cdp dén cac déi twong ADO.NET

<%@ Import Namespace="System.Data" %>

<html>

<script language="C#" runat="server">
//khai bdo dbi tuong bang va khung nhin
DataTable Cart;

DataView CartView;

// 14y dit 1liéu trong Session, néu khéng cé thi ta s& tao ra mdt
// bang dit 1iéu khéac
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void Page Load(Object sender, EventArgs e) {
if (Session["DG6_ ShoppingCart"] == null) {
Cart = new DataTable();

//bang s& cbé 3 cébt déu coéd kidu 1la chudi
Cart.Columns.Add (new DataColumn ("Qty", typeof (string)));
Cart.Columns.Add (new DataColumn ("Item", typeof (string)));
Cart.Columns.Add (new DataColumn ("Price", typeof(string)));

//d4y dinh danh cta bang vao phién lam viéc hién thoi
Session["DG6_ShoppingCart"] = Cart;

// tao dit liéu miu cho bang
for (int i=1; 1i<5; 1i++) {
DataRow dr = Cart.NewRow () ;

dr[0] = ((int) (i%2)+1) .ToString();
dr[l] = "Item " + i.ToString();
dr[2] = ((double) (1.23 * (i+1l))).ToString();

Cart.Rows.Add (dr) ;
}
}

else {
//néu bang da cé sdn trong Session, ta sé& lay ra dung
Cart = (DataTable)Session["DG6 ShoppingCart"];

}

// tao ra khung nhin cho bang, sau dé sdp xép khung nhin theo // cét
Item

CartView = new DataView (Cart);

CartView.Sort = "Item";

// néu trang dugc goi ldn dau tién thi két budc dit 1liéu théng // qua
ham BindGrid()cua ta

if (!IsPostBack) {

BindGrid() ;

}

// su kién nhé&n chudi hiéu chinh (Edit) trén ludi, ta sé& 1ldy chi //
muc cia dong can hiéu chinh théng qua dbi tuong
// DataGridCommandEventArgs, sau dé truyén chi muc nay cho diéu //
khién ludi cua ta va goi ham két budc cua ta dé diy dia liéu
// lén ludi
public void MyDataGrid Edit (Object sender, DataGridCommandEventArgs
e) {
MyDataGrid.EditItemIndex = (int)e.Item.ItemIndex;
BindGrid() ;
}

//su kién nhln bd qua trén ludi (Cancel)
public void MyDataGrid Cancel (Object sender,
DataGridCommandEventArgs e) {

MyDataGrid.EditItemIndex = -1;
BindGrid() ;
}

//sau khi hiéu chinh d& 1iéu, ngudi dung tién hanh cap nhat public
void MyDataGrid Update (Object sender, DataGridCommandEventArgs e) {
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// 14y dit 1liéu trén TextBox

string item = e.Item.Cells[1l].Text;
string gty = ((TextBox)e.Item.Cells[2].Controls[0]) .Text;
string price = ((TextBox)e.Item.Cells[3].Controls[0]) .Text;

// O day, do chtng ta dung dtt 1liéu giad luu trén bd nhé chinh, // néu
ding co s& dit liéu thi chtung ta s& tién hanh hié&u chinh // truc tiép
trong co s& dit liéu bing cac cau truy van

// UPDATE, SELECT, DELETE

//x6a dong cii
CartView.RowFilter = "Item='"+item+"'";
if (CartView.Count > 0) {
CartView.Delete (0) ;
}

CartView.RowFilter = "";

//tao dong mdi va thém vao bang
DataRow dr = Cart.NewRow () ;
dr[0] = qgty;
dr[l] = item;
dr[2] = price;
Cart.Rows.Add (dr) ;
MyDataGrid.EditItemIndex = -1;
BindGrid() ;

}

//két bubdc dit 1iéu théng qua thudc tinh DataSource cua ludi
public void BindGrid() {

MyDataGrid.DataSource = CartView;

MyDataGrid.DataBind() ;
}

</script>
<body style="font: 10pt verdana'">

<form runat="server">
<h3><font face="Verdana">Using an Edit Command Column in
DataGrid</font></h3>

//Khai bdo céc thdédng sbé cho ludi, cac su kién trén ludi
OnEditCommand : khi ngudi dung nhln chudi hiéu chinh (Edit)
OnCancelCommand : nhidn chudi bo qua hiéu chinh (Cancel)
OnUpdateCommand : nh&n chudi cdp nhdt hiéu chinh (Update)

<asp:DataGrid id="MyDataGrid" runat="server"

BorderColor="black"

BorderWidth="1"

CellPadding="3"

Font-Name="Verdana"

Font-Size="8pt"
HeaderStyle-BackColor="#aaaadd"
OnEditCommand="MyDataGrid_ Edit"
OnCancelCommand="MyDataGrid_Cancel"
OnUpdateCommand="MyDataGrid Update"
AutoGenerateColumns="false"

>
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// cé&c théng sbé hiéu chinh trén cbét, & day ta chi cho ngudi
// dung hiéu chinh trén cét sbé luong va gid hoéa don
<Columns>
<asp:EditCommandColumn
EditText="Edit"
CancelText="Cancel"
UpdateText="Update"
ItemStyle-Wrap="false"
HeaderText="Edit Command Column"
HeaderStyle-Wrap="false"
/>
<asp:BoundColumn HeaderText="Item" ReadOnly="true"
DataField="Item"/>
<asp:BoundColumn HeaderText="Quantity" DataField="Qty"/>
<asp:BoundColumn HeaderText="Price" DataField="Price"/>
</Columns>
</asp:DataGrid>

</form>
</body>
</html>

Giao dién cua vi du khi chay :

Hinh 15-7 Hiéu chinh tryec tiép trén lwéi dir liéu

; http: # flocalhozt/ProgrammingC5 harpWeb W ebF orm2. azpx - Microzoft Internet Explorer

J File Edit “iew Fawvortez Toolz  Help

J Address I@ https flocalhost fProgrammingCSharpwebWebFormz, aspe

J gmBack ~ =y - @ i | @Search [3] Favorites @Media ®| %v ==

Using an Edit Command Column in DataGrid

Edit Cammand Column|Item | Quantity | Price
Edit Itern 1|2 2.46
Edit Itermn 2|1 3.69
Edit Item 3|2 4,92
Edit Item 4|1 £.15

Sau khi nguo1 dung chon nut Edit trén [udi, man hinh ng dung s€ nhu sau :
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Hinh 15-8 Nguoi dung sau khi nhéan chudi Edit

3 http://localhozst/ProgrammingC5harpweb "W ebForm2. aspx - Microzoft Internet Explorer

J File Edit “iew Favortez Toolz  Help

J Address Ifﬂj http: fflacalhost/ProgrammingCSharpWebebFarmz, aspe

J EBack + = - ) it | Qisearch [EFavorites Fhmedia (4 | BN S A

Using an Edit Command Column in DataGrid

Edit Command Colurnn | Item | Quantity Price
Update Cancel Itern 1 |2 IE.J‘lE
Edit Itern 2|1 3.69
Edit Itern 3|2 4,92
Edit Itermn 4|1 6.15

15.4.2 Diéu khién xac nhan hgp 1&

Viéc xac nhan hop 18 1a can thiét voi cac ing dung can yéu cu nhép liéu, viéc dua
ra cac diéu khién c6 kha nang xac nhan hop 18 truc tiép dudi may khach 1an 0 trén
may chu, day co thé 1a mot tinh ning méi cua ASP.NET, ta khong can phai viét ma
kiém tra gi c4, ma kiém tra dudi trinh duyét ( chang han nhu Java Script ) s€ dugc
ASP.NET ty dong phat sinh. Pé gan mot diéu khién bat 16i vao mot diéu khién can
bat 15i ta chi can gan thudc tinh ControlToValidate cua diéu khién bét 15i bang gia
tri dinh danh id cua diéu khién can bat 181, vi du : Dé bét 18i diéu khién TextBox
khong dugc trong, ta viét ma nhu sau :

//diéu khién cédn b&t 186i
<ASP:TextBox id=TextBoxl runat=server />

//diéu khién bit 186i hép nhdp liéu TextBoxl
<asp:RequiredFieldValidator id="RequiredFieldValidator2"
ControlToValidate="TextBoxl"
ErrorMessage="Card Number. "
Display="Static"
Width="100%" runat=server>

*

</asp:RequiredFieldvValidator>

Vi du cia ching ta s€ cho hién thi 2 hop thoai DropDownList, 2 nit chon

RadioButton va mgt hdp thoai nhiap TextBox, néu ton tai muc nhap nao tréng khi

nhén nat xac nhan Validate, thi cac diéu khién xac nhan hop 1€ sé hién thi 13i tuong

mg. Thong diép 16i c6 thé duoc hién thi theo ba cach khac nhau : liét ké theo danh

sach (List), liét ké trén cung mot dong ( Single Paragraph ), liét ké danh sach véi

d4u chm tron ¢ dau ( Bullet List ). Ma hoan chinh cua vi du duoc liét ké nhu sau :
// khdéng cho phép diéu khién x&c nhan hop 1& dudi may khach bing

// c&ch géan thudc tinh clienttarget = downlevel
<%@ Page clienttarget=downlevel %>
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<html>
<head>
<script language="C#" runat=server>

// thay dbi ché @6 hién thi 18i bdng cach chon 1 trong 3 muc
// trong hép thoai ListBox
vold ListFormat SelectedIndexChanged(Object Sender, EventArgs E )
{
valSum.DisplayMode = (ValidationSummaryDisplayMode)
ListFormat.SelectedIndex;
}

</script>

</head>

<body>
<h3><font face="Verdana">Vi du vé& x&c nhan diéu khién hop 1lé
ValidationSummary</font></h3>
<p>
<form runat="server">
<table cellpadding=10><tr> <td>
<table bgcolor="#eeeecee" cellpadding=10><tr><td colspan=3>

<font face=Verdana size=2><b>Credit Card
Information</b></font></td></tr>
<tr>
<td align=right>
<font face=Verdana size=2>Card Type:</font></td>

<td>
// danh s&ch cac nut chon dugc bit 18i béi diéu //khién xac nhan hop
1é RequireFieldValidatorl
<ASP:RadioButtonList id=RadioButtonListl RepeatLayout="Flow"
runat=server>

<asp:ListItem>MasterCard</asp:ListItem>
<asp:ListItem>Visa</asp:ListItem>
</ASP:RadioButtonList>
</td>

//diéu khién x&c nhan hop 1& cho cac nut chon //RadioButtonListl
<td align=middle rowspan=1>
<asp:RequiredFieldValidator id="RequiredFieldValidatorl"
ControlToValidate="RadioButtonListl"
ErrorMessage="Card Type. "
Display="Static"
InitialvValue="" Width="100%" runat=server>
*
</asp:RequiredFieldValidator>
</td></tr>

<tr>
<td align=right>
<font face=Verdana size=2>Card Number:</font>
</td>
<td>
<ASP:TextBox id=TextBoxl runat=server />
</td>
<td>
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//diéu khién x&c nhan hop 1& trén hép thoai //nhdp liéu TextBox, néu
chudi 1a trbéng khi //nh&n nut Validate thi sé& bi bit 158i.
<asp:RequiredFieldValidator id="RequiredFieldValidator2"

ControlToValidate="TextBoxl"

ErrorMessage="Card Number. "

Display="Static"

Width="100%" runat=server>

*

</asp:RequiredFieldvalidator>

</td>
</tr>
<tr>

<td align=right>
<font face=Verdana size=2>Expiration Date:</font>

</td>
<td>

//hdp thoai DropDownList diung d& hién thi //danh sach cac ngay, néu
ngudi ding chon //muc trdng trong DropDownList ndy thi sé& bi //diéu

khién x&c nhan hop 1lé& //RequireFieldvalidator3 bdt 18i
<ASP:DropDownList id=DropDownListl runat=server>
ListItem></asp:ListItem>

<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:
<asp:

ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem
ListItem

>06/00</asp:
>07/00</asp:
>08/00</asp:
>09/00</asp:
>10/00</asp:
>11/00</asp:
>01/01</asp:
>02/01</asp:
>03/01</asp:
>04/01</asp:
>05/01</asp:
>06/01</asp:
>07/01</asp:
>08/01</asp:
>09/01</asp:
>10/01</asp:
>11/01</asp:
>12/01</asp:

</ASP:DropDownList>

</td>
<td>

ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>
ListItem>

//diéu khién xac nhan hop 1é& trén //DropDownListl hién thi ngdy hét
han, néu //ngudl dung chon mét muc tréng trén //DropDownList thi
diéu khién nay sé& phat //sinh ra 16i
<asp:RequiredFieldValidator id="RequiredFieldValidator3"

ControlToValidate="DropDownListl"

ErrorMessage="Expiration Date. "

Display="Static"

InitialvValue=""

Width="100%"

runat=server>

*

</asp:RequiredFieldvValidator></td>
</tr>
<tr>
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<td>
//ntt nhadn dé& xac dinh hop 1lé
<ASP:Button id=Buttonl text="Validate" runat=server /></td></tr>

</table>
</td>
<td valign=top>
<table cellpadding=20><tr><td>

//diéu khién dung d& hién thi céc 16i 1é&n trang, //né sé& bit bat ky
181 nao dugc phat sinh boi cac //diéu khién DropDownList &é& hién thi
<asp:ValidationSummary ID="valSum" runat="server"
HeaderText="You must enter a value in the following fields:"
Font-Name="verdana"
Font-Size="12"

/>
</td></tr></table>
</td>
</tr>
</table>
<font face="verdana" size="-1">Select the type of validation summary

display you wish: </font>

//Danh sach liét ké& 3 cé&ch hién thi 18i
<asp:DropDownList id="ListFormat" AutoPostBack=true
OnSelectedIndexChanged="ListFormat SelectedIndexChanged"
runat=server >

<asp:ListItem>List</asp:ListItem>

<asp:ListItem selected>Bulleted List</asp:ListItem>

<asp:ListItem>Single Paragraph</asp:ListItem>
</asp:DropDownList>

</form>
</body>
</html>

Giao dién cua vi du khi chay :
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Hinh 15-9 Khi chwa nh4n nit xdc nhin Validate

3 http: # flocalhostfquickstart/aspplus/samples/webforms/valhdate /CS fvalidator3_aspx - Microsoft
J File Edit ‘“iew Fawvorites Toolz Help

J Address I@ http: i flocalhostiquickstart aspplusisamples/webforms ) validate/ TS5 validator 3, aspx

J d=Back ~ =b ~ £ ot | i Search  [GFavorites  GlfMedia &% | BN S =

ValidationSummary Sample

Credit Card Information

 MasterCard

Card Type: ~ Visa

Card Number: |

Expiration Date: | vl

Select the type of validation summary display you wish: |Bulleted List =l

Hinh 15-10 Hién thi 13i do bé trong trén TextBox theo dang ddu chim tron Bullet

J File Edit “iew Fawortes Toolz Help ||

J Address Iﬁj http:fflocalhost/quickstart}aspplus/samples)webforms validate)C5/ v alidator 3, aspx LI i

J Egack + = - (2D fat | Chsearch [GEfFavorites FMedia £ | S =

ValidationSummary Sample

Credit Card Information )
You must enter a value in the

& MasterCard following fields:
Card Type: - Visa
« Card Number.
Card | o
MNumber:

Expiration I__I
Date: be/00
“alidate |

Select the type of validation surmmary display you wish: [Bulleted List |
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Chudng 16 Cac dich vu Web

Hién nay, van con mot s6 han ché 16n trong cac tmg dung Web. Ngudi ding bi gidi
han chi thuc hién dugc nhitng ndi1 dung da dugc cau tric cho mot trang cu thé va
xem dir li¢u thong qua mot ) giao dién cu thé nao d6 da dugc thiét ké trén may
chu. Do d6 nguoi dung mubn 1y dugc thong tin duoc linh dong va hi¢u qua hon.
Hon nira, thay vi ta hién thi thong tin thong qua trinh duyét Web, ta mubn chay mot
phan mém tryc tiép trén may khach ma c6 thé trao doi dir liéu trén may chu tuy ¥.
Cong nghé .NET cho phep xay dung cach dich vu Web ( Web Services ) dap tng
duogc cac yéu cau trén. Y tudng chinh 1a : thay vi liét ké cac thong tin theo dang
HTML, trang tao san mot loat cac 1énh goi ham. Cac 1énh goi ham nay c6 thé trao
d6i thong tin qua lai gitra cac h¢ co s dir lidu trén may chu. Cac ham nay c6 thé
chap nhan cac tham s6 va c6 thé tra vé mot gia tri tiy ¥.

Céac dich vu Web van dua trén giao thirc HTTP dé truyén dir liéu, déng thoi nd can
phai str dung thém mot loai giao thirc dé phuc vu cho viéc goi ham. Hién nay c6 hai
giao thirc dugc ding chil yéu 1a : SOAP ( Simple Object Access Protocol ) va SDL
( Service Description Language, day 1a giao thuc riéng cua Microsoft ). Ca hai giao
thirc nay déu duoc xay dung dya trén XML, muc dich chung cuia chiing 1a gitp dinh
nghia cac 1énh goi ham, tham sb va gia tri.

Ngoai ra, Microsoft cling dua ra thém mot y tuong mai vé tap tin Discovery File,
c¢6 phan mo rong la .disco. Tép tin dang nay dung dé cung cap cac thong tin cho cac
trinh duyét dé cac trinh duyét nay cé thé xac dinh duoc céc trang trén cac may chu
ma co chira cac dich vu Web.

Sau ddy, ta s& tim hiéu mot vi dy nham minh hoa viéc tao ra mét dich vu Web, dong
vai trd 1a mot thu vién chira mot tap cac ham ti€n ich. Trang Web cia chung ta s€ sur
dung cac ham cua dich vu nay. Dich vu Web cua ching s€ c6 tén MathService, don
gian la dinh nghia bbn phuong thirc cong, trir, nhan, chia trén hai sO thuc bét ky.
Mobi phuong thice déu nhan vao hai ddi sd kiéu sb thuc va tra vé két qua ciing co
kiéu sb thuc.

Pau tién ta can tao mot du 4an kiéu Web Service béng cach chon : New
Project\Visual C# Project\ASP.NET Web Service va dat tén cho du an la
MathService va doi tén dich vu thanh MathService.asmx. NET co6 tao san cho
chung ta mot so tip tin nhu :

e Servicel.asmx : dugc trinh duyét yéu cau, twong tu véi tap tin .aspx.

e WebServicel.cs: trang chira ma C# quan ly.

e DiscoFilel.disco: tap tin kham pha.
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Trong vi du nay, chung ta s€ tao ra mot Web Form méi va thiét giao dién nhu sau :

Skart Page | Servicel .asmy.cs*  YWebForml.aspx |

Using a Simple Math Service

fperand 1:
|15
pperand 2:
|5

Add | " zubtract | “muttiply | “Divide |

[FRESL,IHZ]

Web Form sé goi thuc thi cic ham cia dich vu Web.

Dy 4n cua ta s€ thira ké namespace 1a system.wWeb.Services.WebService,noi chlta
cac thudc tinh va phuong thirc can thict dé tao dich vu Web.

public class MathService : System.Web.Services.WebService
Trén moi phuong thire ta can khai bao thude tinh [WebMethod], dé chi ra day la
phuong thirc sé dugc st dung cho dich vu Web. Ma cua tép tin dich vu s€ nhu sau :

using System;

using System.Collections;

using System.ComponentModel;

using System.Data;

using System.Diagnostics;

using System.Web;

using System.Web.Services;

namespace MathService
{
public class MathService :System.Web.Services.WebService
{
public MathService ()

{
InitializeComponent () ;
}
#region Component Designer generated code

private IContainer components = null;

private void InitializeComponent ()

{
}

protected override void Dispose( bool disposing )
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if (disposing && components != null)
{
components.Dispose () ;
}
base.Dispose (disposing) ;

}
#endregion

//4 ham todn hoc ctia dich vu Web, trén mdi phuong thuc
//ta can khai bdo thudéc tinh [WebMethod] dé chi day 1la
//phuong thtc danh cho dich vu Web.
[WebMethod]
public float Add(float a, float b)
{

return a + b;

}

[WebMethod]
public float Subtract(float a, float b)
{

return a - b;

}

[WebMethod]
public float Multiply(float a, float b)
{

return a * b;

}

[WebMethod]
public float Divide(float a, float b)
{

if (b==0) return -1;

return a / b;

Bay gio chiing ta s& viét ma thuc thi cho trang Web. Trang Web cua chung ta s& goi
cac ham cua dich vu tuong Ung véi cac phép cdng, trir, nhan, chia . Sau day la ma

cua trang Web:
<%@ Import Namespace="MathService" %>
<html>

<script language="C#" runat="server">
float operandl = 0;
float operand2 = 0;
public void Submit Click(Object sender, EventArgs E)
{
try
{
operandl float.Parse (Operandl.Text) ;
operand2 = float.Parse (Operand2.Text);

}

catch (Exception) { /* bd qua 16i néu cé */ }
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//tao ra mdét dbi tuong dich vu MathService dé cé thé truy cap dén
//céc ham thanh vién cua chung.
MathService service = new MathService();
switch (((Control)sender).ID)
{
case "Add" : Result.Text = "<b>Result</b> = " +
service.Add (operandl, operand2).ToString(); break;

case "Subtract" : Result.Text = "<b>Result</b> = " +

service.Subtract (operandl, operand2).ToString(); break;

case "Multiply"™ : Result.Text = "<b>Result</b> = " +

service.Multiply (operandl, operand2) .ToString(); break;

case "Divide" : Result.Text = "<b>Result</b> = " +

service.Divide (operandl, operand2) .ToString(); break;

}
}
</script>
<body style="font: 10pt verdana">

<h4>Using a Simple Math Service

</h4>

<form runat="server">
<diwv style="padding:15,15,15,15;background-
color:beige;width:300;border-color:black;border-
width:1;border-style:solid">
Operand 1:<br>
<asp:TextBox id="Operandl" Text="15" runat="server"
/><br>
Operand 2:<br>
<asp:TextBox id="Operand2" Text="5" runat="server"
/><p>
<input type="submit" id="Add" value="Add"

OnServerClick="Submit Click" runat="server">

<input type="submit" id="Subtract" value="Subtract"
OnServerClick="Submit Click" runat="server">

<input type="submit" id="Multiply" value="Multiply"
OnServerClick="Submit Click" runat="server">

<input type="submit" id="Divide" value="Divide"
OnServerClick="Submit Click" runat="server">
<p>
<asp:Label id="Result" runat="server" />
</div>
</form>
</body>
</html>
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Chucng 17 Assemblies va Versioning

Pon vi co be}n trong lap trinh .NET la Assembly. Mot Assembly 1a mdt tap hop cac
tap tin ma doi véi nguoi su dung, ho chi thay do 1a mdt tap tin DLL hay EXE.

NET dinh nghia Assembly 1a mot don vi c6 kha ning tai sir dung (re-use), mang s6
hiéu phién ban (versioning), bao mat (security) va cudi cung 1a kha ning trién khai
(deployment)

Asssembly ¢ thé chira dung nhiéu thanh phan khac ngoai mi chuong trinh Ung
dung nhu tai nguyén (resource, vi du tap tin .GIF), théng tin mo ta kiéu (type
definition), siéu dir liéu (metadata) v& ma va dit liéu.

17.1 Tap tin PE

Assembly dugc luu trit trén dia tir theo dang thure tap tin Portable Executable (PE).
Dang thtc tdp tin PE cia .NET cling giong nhu tap tin PE binh thuong cua
Windows NT. Dang thuc PE dugc cai dat thanh dang thuic tap tin DLL va EXE.

Vé mit logic, assembly chira dung mot hay nhiéu module. Mdi module duogc to
chirc thanh mot DLL va dong thoi mdi module 1a mot cau thanh cua assembly. Céc
module tu ban than ching khong thé chay duoc, cac module phai két hop véi nhau
thanh assembly thi méi c¢6 thé lam dwoc viée gi d6 hitu ich.

17.2 Metadata

Metadata 13 thong tin dugc luu trir bén trong assembly véi muc dich 1a ¢é mo ta cac
kieu dir li€u, cadc phuong thuc va cac thong tin khac vé assembly. Do c6 chua
metadata nén assembly c6 kha nang tw mo ta.

17.3 Ranh gidi an ninh

Assembly tao ra mot ranh gidi an ninh (security boundary). Cac kiéu di liéu dinh
nghia bén trong assembly bi gioi han pham vi tai ranh gi6i assembly. D€ c6 the st
dung chung mot kiéu dir li¢u gitta 2 assembly, can phai chi dinh rd bang tham chiéu
(reference) trong IDE hodc dong I¢nh.

17.4 SO hiéu phién ban (Versioning)

M&i assembly c6 sb hiéu phién ban riéng. Mot “phién ban” am chi toan bo ndi dung
ctia mQt assembly bao gdm ca kiéu dir li¢u va resource.

17.5 Manifest

Manifest chinh 1a mot thanh phan cta metadata. Manifest mo ta mot assembly chira
nhting gi, vi du nhu: thong tin nhan dang (tén, phién ban), danh sach cac kiéu dir

196



Assemblies va Versioning Gvhd: Nguyén T4n Tran Minh Khang

liéq, dar}h sach cac resource, danh sach céc assembly khac dugc assembly nay tham
chiéu dén, ...
17.5.1 Cac module trong manifest

Mot assembly c6 thé chira nhiéu module, do d6 manifest trong assembly con c6 thé
chira mé bam (hash code) cua moi module lap ghép thanh assembly d€ bao dam
rang khi thyc thi, chi c6 thé nap cac module dung phién ban.

Chi can mét sy thay ddi rat rit nho trong module 1a ma bam sé& thay doi.

17.5.2 Manifest trong module

Mdi module ciing chira riéng phan manifest mé ta cho chinh no giéng nhu assembly
chira manifest mo ta cho assembly vay.

17.5.3 Cac assembly can tham chiéu

Manifest cua assembly ciing c6 thé chira tham chiéu dén cac assembly khac. Moi
tham chi€u chtra dung tén, phién ban, van héa (culture), nguén goc (originator),...
Thong tin vé& ngudn goc chinh 1a chit ky sb (digital signature) cta lap trinh vién hay

clia cong ty noi cung cap assembly ma assembly hién tai dang tham chiéu dén.

Vin héa 1a mot dbi tuong chira thong tin vé ngdn ngit, cach trinh bay ciia mdi quc
gia. Vi du nhu cach thé hién ngay thang: D/M/Y hay M-D-Y

17.6 Da Module Assembly

Mot assembly don module 1a mot assembly chi gdm mot module, module nay c6
thé 1a mot tap tin EXE hodc DLL. Manifest cho assembly don module dugc nhung
vao trong module.

Mot assembly da module 14 mot assembly bao gdm nhiéu tap tin (it nhat mot tap tin
EXE hodc DLL). Manifest cho assembly da module c6 thé fhrqc lIvu trit thanh mot
tap tin riéng bi¢t hodc dugc nhing vao mdt module nao do bat ky.

17.6.1 Lgi ich cia da module assembly

Néu mdt dy an c6 nhi€u 1dp trinh vién ma du an do6 chi xdy dung bang mot
assembly, viéc ki€ém 10i, bién dich du an,... 1a m{t “a4c mdong” vi tat ca cac 1ap trinh
vién phai hop tac voi nhau, phai kiém tra phién ban, phai dong by hoa ma nguon,. ..

Néu mét ung dung 16n dugc xdy dung bang nhiéu assembly, khi can cdp nhat
(update) dé stra 161 chang han, thi chi can cdp nhat mot / vai assembly ma thoi.

Néu mét ung dung 16n dugc td churc tir nhiéu assembly, chi c6 nhiing phén ma
chuong trinh thudng st dung / quan trong thudc mdt vai assembly la dugc nap vao
bo nhd, do do 1am giam bdt chi phi b nho, tang hi€u suat h¢ thong.
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17.7 Assembly noi b6 (private assembly)

Cé 2 loai Assembly: ndi bd (private) va chia sé (shared). Assembly ndi bo dugc du
dinh la chi dung cho mot ing dung, con assembly chia s¢ thi nguoc lai, dung cho
nhiéu tng dung.

Cac assembly ndi by dugc ghi trén dia tir thanh mot tap tin EXE hodac DLL trong
cung thu muc véi assembly chinh hodc trong cac thu muc con cua thu muc chira
assembly chinh. D¢ thuc thi trén may khac chi can sao chép dung cau trac thu muc
1a du, khong can phai ding ky v6i Registry.

17.8 Assembly chia sé (shared assembly)

Khi viét ra mot assembly dai loai nhu mot control chéng han, néu tac gia cua
control do c6 y dinh chia s¢ cho cac lap trinh vién khac thi anh / chi ta phai xay
dung assembly d6 dap ung cac yéu cau sau:
e Assembly d6 phai c6 tén “manh” (strong name). Tén manh c6 nghia la chudi
biéu dien tén do phai la duy nhat (globally unique)
e Phai c6 thong tin vé phién ban dé tranh hién tuong cac phién ban “dam chan
lén nhau”
e Dé c6 thé chia sé assembly, assembly do phai dugc dat vao noi goi la Global
Assembly Cache (GAC). Day 1a noi dugc quy dinh boi Common Language
Runtime (CLR) dung dé chtra assembly chia sé.

17.8.1 Cham dit “dia nguc DLL”

Gia st ban cai dat mot rng dung A 1én mot may va né chay tdt. Sau d6 ban cai dat
mg dung B, bdng nhién tng dung A khong chiu hoat dong. Sau qua trinh tim hiéu,
cudi cing nguyén nhan 13 do ing dung B da cai mot phién ban khac dé 1én mot tap
tin DLL ma (g dung A st dung. Tinh hudng trén goi 14 “dia nguc DLL”

Su ra doi ctia assembly dd chdm dit tinh trang trén.

17.8.2 Phién ban

Assembly chia s¢ trong .NET dugc dinh vi bang tén duy nhat (unique) va phién ban.
Phién ban dugc biéu dién boi 4 s6 phan cach bang dau *:” vi du nhu 1:2:6:1246

S6 ddu tién mdé ta phién ban chinh (major version)

$6 tht 2 md tad phién ban phu (minor version)

s tht 3 mdé ta tht tu ban xay dung (build)

$6 cubi cung mé ta 1lan xem xét cdp nhat (revision) dé& sta 16i
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17.8.3 Tén manh

Mot tén manh 1a mot chudi cac ky tu hexa mang thudc tinh 1a duy nhét trong toan
cau (globally unique). Ngoai ra chudi d6 con duoc ma hoa bang thuat toan khoa
cong khai ' dé bao dam rang assembly khong bi thay d6i v tinh hay c¢d ¥.

Pé tao ra tén manh, mot cip khoa cong khai-bi mat duoc tao ra cho assembly. Mot
ma bam (hash code) duoc tao ra tir tén, ndi dung cua cac tap tin bén trong assembly
va chudi biéu din khoa cong khai. Sau d6 mi bam nay dwgc ma héa bang khoa bi
mat, két qua ma hda dugc ghi vao manifest. Qua trinh trén dugc goi 1a ky xac nhan
vao assembly (signing the assembly).

Khi assembly dugc CLR nap vao b nhd, CLR s€ dung khéa cong khai trong

manifest giai ma ma bam dé xac dinh xem assembly c6 bi thay d6i khong.

17.8.4 Global Assembly Cache (GAC)

Sau khi da tao tén manh va ghi vao assembly, viéc con lai dé thuc hién chia sé
agsembly la dat assembly do vao thu muc GAC. D6 1a mot thu muc dac biét dung
dé chira assembly chia sé. Trén Windows, do6 1a thu muc \WinNT\assembly.

' Mi héa khoa cong khai — bi mat: d6 1a mot thuat toAn ma héa dic biét, dau tién dung mot
thuét toan riéng tao ra 2 khoa, mot khoa phé bién rong rai nén goi la khoa cong khai, khoa con lai
do chi nhan clia nd cit noi an toan nén goi la bi mét. Sau d6 dung thuét toan ma hoa dé ma hoa dir
lidu. Mot khi dit liéu bi ma héa bang mot khoa thi dit liéu d6 chi co thé duge giai ma bang khoa kia
va nguoc lai.
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Chuadng 18 Attributes va Reflection

Xin dugc nhéc lai ring mot Gng dung NET bao gém mi chuong trinh, dit liéu,
metadata. Metadata chinh 14 thong tin vé dir liéu ma Gmg dung sir dung nhu kiéu dit
li¢u, ma thyec thi, assemblys,...

Attributes 1a co ché dé tao ra metadata. Vi du nhu chi thi cho trinh bién dich, nhitng
dir 1i€u khac lién quan dén dir li€u, phuong thuc, 16p, ...

Reflection 1a qua trinh mot ing dung doc lai metadata cua chinh né dé c6 cach thé
hién, trg xu thich hop cho ting nguoi dung.

18.1 Attributes

Mot attribute 1a mot d6i tuong, trong ddi tuong do chira mot mau dir liéu, ma lap
trinh vién mudn dinh kém v6i mot phan tir (element) nao dé trong tng dung. Phan
tir (element) ma 1ap trinh vién mudn dinh kém attribute goi 1a muc tiéu (target) cia
attribute. Vi du attribute:

[NolDispatch]

dugc dinh kém v6i mot 16p hay mot giao dién dé noi rang l6p dich (target class) nén
dugc thura ke tir giao dién [Unknown chir khong phai thira ke tir IDispatch.

18.2 Attribute mac dinh (intrinsic attributes)

C6 2 loai attribute:
e Attribute mic dinh: 13 attribute dugc CLR cung cép sén.
¢ Attribute do 1ap trinh vién dinh nghia (custom attribute)

18.2.1 Dich cua Attribute

MGdi attribute chi ang huéng dén mot dich (target) ma né khai bao. Dich c6 thé 1a
16p, giao dién, phuong thuce ... Bang sau li¢t ké tat ca cac dich

Bang 18-1 Cac dich cua attribute

Loai Y nghia

All Ap dung cho tit ca cac loai bén dudi
Assembly Ap dung cho chinh assembly

Class Ap dung cho mét thé hién cia 16p
ClassMembers Ap dung cho céc loai tir sau hang nay tro di
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Constructor Ap dung véi ham dyung
Delegate Ap dung cho delegate
Enum Ap dung cho kiéu liét ké
Event Ap dung cho su kién
Field Ap dung cho bién thanh vién (tinh 14n khong tinh)
Interface Ap dung cho giao dién
Method Ap dung cho phuong thirc
Module Ap dung cho module
Parameter Ap dung cho tham s
Property Ap dung cho property
ReturnValue Ap dung cho tri tra vé
Struct Ap dung cho céu tric

18.2.2 Ap dung Attribute

Lap trinh vién ap dung attribute 1én muc ti€u bang cach dat attribute trong ngoac
vudng [] lién trude muc ti€u. Vi du attribute “Assembly” dugc ap dung:

[assembly: AssemblyDelaySign (false) ]

[assembly: AssemblyKeyFile (“keyfile.snk”)]
Céch sau ciing twrong duong voi cach trén:

[assembly: AssemblyDelaySign(false), assembly:

AssemblyKeyFile (“keyfile.snk”) ]
Attribute thuong dung trong 1ap trinh C# 1a “Serializable”

[serializable]

class MySerClass
Attribute trén bao cho compiler biét rang 16p MySerClass can dugc bao dam trong
viéc ghi ndi dung, trang that xudng dia tir hay truyén qua mang.

18.3 Attribute do Iap trinh vién tao ra

Léap trinh vién hoan toan ty do trong viéc tao ra cac attribute riéng va dem st dung
ching vao noi nao cam thay thich hop.

18.3.1 Khai bao Attribute tu tao

Pau tién 1a thira ké mot 16p tir 16p System.Attribute:
Public class XYZ : System.Attribute

Sau do 1a bao cho compiler biét attribute nay c6 thé dem ap dung 1én muyc ti€u nao.
[AttributeUsage (AttributeTargets.Class |
AttributeTargets.Constructor |
AttributeTargets.Field |
AttributeTargets.Method |
AttributeTargets.Property,
AllowMultiple = true)]
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Attribute “AttributeUsage” trén c6 muc ti€u 4p dung la Attribute khac: goi la
meta-attribute.

18.3.2 Dat tén mot attribute

Lap trinh vién hoan toan ty do trong viéc dat tén cho attribute. Tuy nhién, compiler
ciia .NET con c6 thém kha nang tu nbi thém chudi “Attribute” vao tén. Piéu d6 co
nghia 1a néu 1ap trinh vién dinh nghia mot attribute c6 tén 1a “MyBugFix” thi khi
tim kiém hodc truy xuit attribute trén, lap trinh vién co thé viét tén attribute:
“MyBugFix” hoic “MyBugFixAttribute”. Néu mot attribute c6 tén Ia
“MyBugFixAttribute” thi 1ap trinh vién ciing c6 thé ghi tén attribute la
“MyBugFix” hodc “MyBugFixAttribute”.

Vi du:
[MyBugFix (123, "Jesse Liberty", "01/01/05", Comment="Off by one")]

18.3.3 Khdi tao Attribute

MBoi attribute phai co it nhit mot contructor. Attribute nhan 2 kiéu ddi sb: kiéu vi tri
(positional) va kiéu tén (named).

Trong vi du MyBugFix ¢ phan trude, phan tén va ngay thang 1a kiéu vi tri, phan ghi
chu (comment) 1a kiéu tén.

Cac doi so kiéu vi tri phai dugce truyén vao contructor diing theo thir tu khai bao. Vi
du:
public BugFixAttribute (int bugID, string programmer,
string date)
{
this.bugID = bugID;
this.programmer = programmer;
this.date = date;
}

D61 s6 ki€u tén thi dugce cai dat nhu 1a properties:
public string Comment
{
get { return comment; }
set { comment = value; }

}

18.3.4 SU dung Attribute

Mot khi da dinh nghia attribute, 1p trinh vién st dung n6 bang cach dit n6 ngay
trude muc ti€u (target) ciia no. Vi du:
[BugFixAttribute (121, "Jesse Liberty","01/03/05")]
BugFixAttribute (107, "Jesse Liberty","01/04/05",
Comment="Fixed off by one errors")]
public class MyMath

Vi du trén &p dung attribute MyBugFix vao 16p MyMath.
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18.4 Reflection

Dé cho viéc luu attribute trong metadata ¢ ich, cAn phai c6 co ché truy xuat chung
vao luc chay. Céc 16p trong vung té€n (namespace) Reflection, cung véi cac 16p
trong System.Type va System.TypeReference, cung cép sy hd tro truy xuat
metadata.

Reflection 1a mot khai niém chung cho bt ky thao tic nio trong cic thao tic sau
day:
e Xem xét metadata
e Tim hiéu kiéu dir liéu (type discovery): 16p, interface, phuong thirc, ddi s6 cua
phuong thtrc, properties, event, field, ...
o N&i két trd cac phuong thirc va properties (late binding to methods and
properties)
e Tao ra mot kiéu dix liéu méi ngay trong luc thyc thi. Lap trinh vién c6 thé dinh
nghia mgt assembly mdi ngay lac chay, c6 thé luu xudng dia tir dé dung lai.
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Chuong 19 Marshaling va Remoting

Ngay nay, cac ing dung khong con don thuan chi gdm mot module, khi thyc thi thi
chi can chay trong mot process ma la mot tap hop nhiéu thanh phan (component)
phirc tap. Cac thanh phan d6 khong chi phan cach voi nhau bang ranh gidi giita cac
process ma con c6 thé phan cach v6i nhau qua ranh gii may - mang - may.

Tién trinh di chuyén mét d6i twong vuot qua mot ranh gidi (process, may, ...) duoc
goi 1a Remoting.

Tién trinh chuin bi dé mot dbi tuong thuc hién remoting dugc goi 1a Marshaling.

Gia st ddi tuong A nam trén may X muén st dung dich vu cua ddi tuong B nam
trén may Y. Pé phuc vu ddi twong A, dbi tuong B chuyén cho A mét dbi tuong
proxy. Nhing yéu cau tir ddi twong A s& duoc proxy chuyén vé cho B, nhiing két
qua tra 11 cia B duoc goi dén proxy, proxy s€ goi lai cho d6i tugng A. Gilra d6i
tuong A va dbi tugng B c6 nhiéu ddi tuong sink, cong viée cua cac dbi tuong sink
1a 4p dat an ninh 1én kénh lién lac giita 2 ddi tuong. Cac thong di€p duge chuyén tai
giita A va B trén mot d6i twong channel. Déi tuong channel lai yéu cau sy gitp do
cta ddi tuong formatter. Cong viéc ciia formatter 1a dinh dang lai thong diép dé 2
phia c6 thé hiéu nhau (vi du chuyén ma hoa endian cua diy byte).

19.1 Mién Ung Dung (Application Domains)

Theo 1y thuyét, mot process 1a mot Gmg dung dang thuc thi (dang chay). M&i mot
application thuc thi trong mét process riéng cua n6. Néu trén may hién c6 Word,
Excel, Visual Studio thi trong trng trén may dang c6 3 process.

Bén trong mdi process, .NET chia nho ra thanh cac phan nhé hon goi la mlen ung
dung (Application Domains Vlet tat la app domains). Co thé xem mdi mién ung
dung 1a mét process “nhe can”, mién ung dung hanh xur y nhu 1a mot process nhung
diém khac biét 13 n6 sir dung it tai nguyén hon process.

Céc mién tng dung trong mot process co thé khot dong (started) hay bi treo (halted)
doc 1ap véi nhau. Mién g dung cung cap kha ning chiu 16i (fault tolerance); néu
khoi dong mot d6i tugng trong mot mién Gng dung khac voi mién Gng dung chinh
va dbi tugng vira khoi dong gy 18i, n6 chi 1am crash mién ung dung ctia n6 chir
khong lam crash toan b ung dung.

Mobi process luc bat dau thuc thi c6 mot mién (mg dung ban dau (initial app domain)
va c6 thé tao thém nhleu mién ung dung khac néu 1ap trinh vién muén. Thong
thuong, img dung chi can mot mién Gng dung 1a du. Tuy nhién, trong nhiing ng
dung 16n can st dung nhimg thu vién do nguoi khac viét ma thu vién d6 khong

204



Marshaling va Remoting Gvhd: Nguyén T4n Trin Minh Khang

duoc tin cay 13m thi cin tao ra mot mién ung dung khac dung dé chira thu vién
khong tin cap do, tach thu vién dé khoi mién iing dung chinh dé c6 1ap 161, néu 161
xdy ra thi khong lam crash ting dung.

Mién tmg dung khac véi thread. Mot thread ludn chay bén trong mot mién tng
dung. Trong mgt mién tng dung co6 thé ton tai nhicu thread.

19.1.1 Marshaling vugt qua bién mién (‘ng dung

Marshaling la qua trinh chuan bi mot dbi twong dé di chuyén qua mot ranh gidi nao
do. Marshaling c6 thé dugc tién hanh theo 2 cach: bang gia tri (by value) va bang
tham chiéu (by reference).

e Khi mot doi tuong dugc marshaling béng gia tri, mot ban sao cua dbi tuong
duoc tao ra va truyén dén noi nhan. Nhitng thay d6i trén ban sao nay khong
lam thay d6i ddi twong gdc ban dau.

e Khi mot dbi tuong dugc marshaling bé“mg tham chiéu, mot ddi tuong dac biét
goi 1a proxy dugc goi dén noi nhan. Nhiing thay d6i, nhitng 16i goi ham trén
dbi twong proxy s& duoc chuyén vé cho ddi twong ban dau xt 1y.

19.1.1.1 Tim hiéu marshaling va proxy

Khi marshaling ddi tuong bépg reference, NET CLR cung cap cho ddi tuong dang
thuc hién 101 goi tir xa mot doi tugng proxy “trong suot” (transparent proxy - TP).

Cong viéc cua d01 tuong TP la nhén tat ca nhiing thong tin gi lién quan dén viéc goi
ham (gid tri tra vé, thong sd nhap, ...) tir trong stack rdi dong goi vao mot ddi tugng
riéng ma dbi tuong d6 da cai dit giao dién IMessage. Sau d6 ddi twong IMessage
d6 duoc trao cho d6i tugng RealProxy.

RealProxy 1a mot 16p co s6 triru tuong (abstract base class) ma tir d6 cac ddi tuong
proxy thira ké. Lap trinh vién co6 thé tu tao ra cac ddi tuong proxy méi thira ké tir
RealProxy. Péi tugng proxy mac dinh cua h¢ thong s& trao IMessage cho mot chudi
cac d6i tugng sink. SO lugng cac sink phu thude vao s6 luong chinh sach bao an
(policy) ma nha quan tri mudn duy tri, tuy nhién ddi twong sink cudi cung la ddi
tuong dat IMessage vao Channel.

Channel dugc chia ra thanh channel phia client va channel phia server, cong viéc
chinh cua channel 1a di chuyén thong diép (message) vuot qua mot ranh gidi
(boundary). Channel chiu trach nhiém tim hiéu nghi thie truyén thong (transport
protocol). Pinh dang that su cua thong diép di chuyén qua ranh gii duoc quan ly
boi formatter. Khung tmg dung (framework) .NET cung cép 2 formatter:

e Simple Object Access Protocol (SOAP) dung cho HTTP channel
e Binary dung cho TCP/IP channel

Lap trinh vién cling c6 thé tao doi tuong formatter riéng va néu muodn cling c6 thé
tao ra channel riéng.
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Mot khi message vuot qua ranh gidi, ndé dugc nhén boi channel va formatter phia
server. Channel phia server s€ tai tao lai ddi tuong IMessage, sau do6 channel phia
server trao ddi tuong IMessage cho mot hay nhiéu dbi tuong sink phia server. Ddi
tugng sink cudi cting trong chudi sink 13 mot dbi twong StackBuilder, cong viéc
cua StackBuilder 1a nhan IMessage 101 tai tao lai stack frame dé c6 thé thuc hién 101
goi ham.

19.1.1.2 Chi dinh phuong phap Marshaling
Mot ddi tuong binh thuong hoan toan khong c6 kha ning marshaling.

Pé marshaling mot ddi twong bang gia tri (by value), chi cin danh déu attribute
Serializable liic dinh nghia d6i tuong.

[Serializable]

public class Point
Dé marshaling mot ddi twong bang tham chiéu (by reference), dbi twong do can
thira ké tir MarshalByRefObject.

public class Shape : MarshalByRefObject

19.2 Context

Mién tng dung (app domain) dén luot n6 lai duoc chia ra thanh céc context.
Context co thé xem nhu mét ranh gi¢i ma cac d6i tuong bén trong context c6 cung
quy tic st dung (usage rules). Cac quy tic st dung nhu: dong b hoa giao dich
(synchronization transaction), ...

19.2.1 Dbi tugng loai Context-Bound va Context-Agile
Céc d6i twong c6 thé 1a Context-Bound hodc Context-Agile.

Néu cac ddi twong 1a Context-Bound, chung ton tai trong mdt context riéng, khi
giao tiép lan nhau, cac thong di€p cua chung dugc marshaling dé vugt qua bién
context.

Néu cac 601 tuong 1a Context-Agile, ching hoat dong bén trong context cua dbi
tuong yéu cau (calling). Do d6, khi mot ddi twong A triéu goi phuong thirc ctia ddi
tuong B, phuong thirc cia B dugc thuc thi bén trong context ciia A. Vi vay viéc
marshaling 12 khong can thiét.

Gia sir ddi twong A can giao tiép véi co so dit licu, gia str ddi twong A co thiét 1ap
vé giao dich (transaction). Do d6 A can tao mdt context. Tat ca cac phuong thic ciia
A s& dugc thuc thi trong context cua transaction.

Gia st c6 mot dodi tuong B khac thudc loai context-agile. Gia sir réng ddi tuong A
trao mot tham chiéu co s¢ dit liéu cho dbi tuong B va triéu goi mdt phuong thie X
ctia B. Lai gia sir rang phuong thirc X ctia B ma A triéu goi lai goi mot phuong thirc
Y khac cua A. Boi vi B thude loai context-agile do dé6 phuong thirc X dé cua B
dugc thuc thi trong context cta dbi tuong A. Vi context ciia A co su bdo vé€ cua giao
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dich nén néu A cé roll-back co sé dif liéu thi nhitng thay d6i ma phuong thirc X ciia
B 1én co s¢ dir li¢u cling sé dugc roll-back.

Gia sir ddi tuong C tri€u goi mot phuwong thic Z cua B, phuong thic Z ¢6 thyc hién
thay ddi co s& dir lidu, do B thudc loai Context-Agile nén Z dugc thyc thi trong
context cta C. Vi viy nhirng thay d6i ma Z thuc hién 1én co so dir liéu s& khong thé
duoc roll-back.

Néu B thudc loai Context-Bound, khi A tao ra B, context ctia B s& duoc thira ké tir
context cua A. Khi C tri€u goi phuong thic Z cua B, 101 triéu goi d6 dugc
marshaling tir context cua C dén context cta B rdi duoc thyc hién trong context ctia
B (thira ké tir A). Do d6 phuong thirc Z thuc thi trong su bao vé cia transaction.
Nhiing thay d6i ma Z thuc hién 1én co sé dit lidu ¢ thé duoc rooll-back.

Mot ddi tuong co thé ¢6 3 lua chon vé Context:
e Context-Agile

e Context-Bound khong chi dinh attribute. Thuc hién béng cach thira ké tir
ContextBoundObject. Phuong thirc ctia doi tugng thude loai nay thyc thi trong
Context thtra ké tir Context cua doi tugng tao ra nd

e Context-Bound c6 chi dinh attribute Context. Cac phuong thtrc hoat dong
trong Context do n6 tao riéng.

19.2.2 Marshaling vugt qua ranh gidi Context

Khi truy cap dbi tuong Context-Agile trong cing mién tmg dung thi khong can
proxy. Khi mot doi tugng A trong mot context truy cdp mot doi tugng Context-
Bound B trong mot context khac, doi tugng A do6 truy cap doi tugng B thong qua
proxy cua B.
Déi tuong dwoc marshaling khac nhau vuot qua ranh giGi context phu thudc vao
cach n6 duoc tao ra:
e D4i tuong binh thudng khong c6 marshaling; bén trong mién tmg dung cac ddi
tuong thudc loai context-agile
e Dbdi tuong c6 danh du attribute Serializable thi thudc loai context-agile va
duoc marshaling boi gia tri (by value) vuot qua ranh gidi mién tng dung
e D6i tuong thira ké tir MarshalByRefObject thi thudc loai context-agile va
duogc marshaling bdi tham chiu (by reference) vugt qua ranh gidi mién Gng
dung
e Ddi tugng thira ké tir ContextBoundObject dugc marshaling boi tham chiéu
vuot qua ranh géi mién ung dung va ranh gidi context
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19.3 Remoting

Cung voi viéc marshaling ddi twong vuot qua ranh gidi context va mién tng dung,
d6i twong co thé dugc marshaling vurgt qua ranh gidi process va tham chi qua ranh
gidi may - mang - may. Khi mot ddi twong dugc marshaling vuot qua ranh giéi
process hay mdy - mang — may, n6 dugc goi 1a Remoted.

19.3.1 Tim hiéu cac kiéu dir liéu phia Server

C6 2 kiéu dbi tuong phia server phuc vu cho viéc Remoting trong .NET: néi tiéng
(well-known) va client kich hoat (client activated). Kénh lién lac voi d6i tuong
ndi tiéng duoc thiét 1ap mdi khi client goi thong diép (message). Kénh lién lac do
khong duoc gitr thudng truc nhu trong truong hop ciia ddi twong client kich hoat.

Dbi twong nbi tiéng chia thanh 2 loai nho: singleton va single-call.

e Dbi tuong nodi tiéng kiéu singleton: tat ca cac thong diép tir client goi dén ddi
tuong duoc phan phdi (dispatch) cho mét ddi twong dang chay trén server.
béi tuong nay dugc tao ra khi server khéi dong va nam cho trén server dé
phuc vu cho bat ky client nao. Vi vay doi tuong loai nay phai c6 contructor
khong tham sb.

e Déi tuong ndi tiéng kiéu single-call: mdi thong diép mdi tir client goi di duoc
giai quyét boi mot ddi twong modi. Mo hinh nay thuong ding dé can bang tai
hé thong.

boi tuong client kich hoat thudong dugc stir dung bdi cac lap trinh vién c6 cong vige
chinh 1a tao ra c4c server riéng phuc vu cho viéc 1ap trinh, do1 tugng client kich hoat
duy tri két noi vai client cho dén khi nao toan bg yéu cau cua client dugc dap tng.

19.3.2 MO ta mot server bang Interface
Sau day la vi du xay dung mot 16p may tinh (calculator) véi 4 chure nang.

Tao mdt tép tin ICalc.cs véi ndi dung

namespace Programming CSharp

using System;

public interface ICalc

{
double Add(double x, double vy);
double Sub (double x, double vy);
double Mult (double x, double vy);
double Div (double x, double vy);

}

Tao mot project méi kiéu C# Class Library, md menu Build, ra 1énh Build. Két qua
la mot tap tin Icalc.DLL
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19.3.3 Xay dung mét Server

Tao mot project kiéu C# Console Application, tao mot tap tin mdi CalcServer.cs,
sau do ra Iénh Build.

Lop Calculator thira ké tr MarshalByRefObect nén no s€ trao cho client mdt proxy
khi dugc tri¢u goi.
public class Calculator : MarshalByRefObject, ICalc

Cong viéc dau tién la tao channel va dang ky, st dung HTTPChannel cung cap béi
NET:
HTTPChannel chan = new HTTPChannel (65100) ;

bang ky channel v4i .NET Channel Services:

ChannelServices.RegisterChannel (chan) ;

Pang ky doi tuong (can cung cap endpoint cho ham dang ky; endpoint chinh la tén
lién két véi doi tuong)
Type calcType = Type.GetType ("Programming CSharp.Calculator");

Dang ky kicu Singleton
RemotingConfiguration.RegisterWellKnownServiceType
( calcType, "theEndPoint",WellKnownObjectMode.Singleton );

Sau day la toan bg ndi dung:
using System;
using System.Runtime.Remoting;
using System.Runtime.Remoting.Channels;
using System.Runtime.Remoting.Channels.Http;

namespace Programming CSharp
{ // implement the calculator class
public class Calculator : MarshalByRefObject, ICalc
{ public Calculator( )
{ Console.WriteLine ("Calculator constructor");

}

// implement the four functions

public double Add(double x, double vy)

{
Console.WriteLine ("Add {0} + {1}", x, V)
return x+y;

}

public double Sub (double x, double y)

{
Console.WriteLine ("Sub {0} - {1}", x, Vy);
return x-y;

}

public double Mult (double x, double vy)
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Console.WriteLine ("Mult {0} * {1}", x, Vy);
return x*y;

}

public double Div (double x, double y)

{
Console.WriteLine ("Div {0} / {1}", x, V):
return x/y;

}

public class ServerTest
{
public static void Main( )
{
// tao mdt channel va ddng ky nd
HttpChannel chan = new HttpChannel (65100) ;
ChannelServices.RegisterChannel (chan) ;
Type calcType =
Type.GetType ("Programming CSharp.Calculator");
// register our well-known type and tell the server
// to connect the type to the endpoint "theEndPoint"
RemotingConfiguration.RegisterWellKnownServiceType
( calcType, "theEndPoint",
WellKnownObjectMode.Singleton );

// "They also serve who only stand and wait."); (Milton)
Console.WritelLine ("Press [enter] to exit...");
Console.ReadLine( );

}

19.3.4 Xay dung Client

Client cting phai dang ky channel, tuy nhién client khong lang nghe trén channel do6
nén client sir dung channel 0 (zero)
HTTPChannel chan = new HTTPChannel (0);
ChannelServices.RegisterChannel (chan) ;
Client két n6i voi dich vu tr xa, trao cho ham két noi kiéu doi tuong ma nd can
cong véi URI cua 16p cai dat dich vy
MarshalByRefObject obj = RemotingServices.Connect (
typeof (Programming CSharp.ICalc),
"http://localhost:65100/theEndPoint") ;
Vi d6i tuong tir xa co6 thé khong san sang (mang dut, may chia doi twong khong ton
tai,...) nén dé goi ham can khoi thur
try
{
Programming CSharp.ICalc calc = obj as
Programming CSharp.ICalc;
double sum = calc.Add(3,4);
Bay gio client da c6 doi tugng proxy cua doi tugng Calculator. Sau day la toan bo
ma ngudn
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namespace Programming CSharp
{
using System;
using System.Runtime.Remoting;
using System.Runtime.Remoting.Channels;
using System.Runtime.Remoting.Channels.Http;
public class CalcClient
{
public static void Main( )

{
int[] myIntArray = new int[3];

Console.WriteLine ("Watson, come here I need you...

// create an Http channel and register it
// uses port 0 to indicate won't be listening
HttpChannel chan = new HttpChannel (0);
ChannelServices.RegisterChannel (chan) ;
// get my object from across the http channel
MarshalByRefObject obj =
(MarshalByRefObject) RemotingServices.Connect
(typeof (Programming CSharp.ICalc),
"http://localhost:65100/theEndPoint") ;
try
{
// cast the object to our interface
Programming CSharp.ICalc calc =
obj as Programming CSharp.ICalc;
// use the interface to call methods
double sum = calc.Add(3.0,4.0);
double difference = calc.Sub(3,4);
double product = calc.Mult (3,4);
double quotient = calc.Div(3,4);
// print the results
Console.WriteLine ("3+4 = {0}", sum);
Console.WriteLine ("3-4 = {0}", difference);
Console.WriteLine ("3*4 = {0}", product);
Console.WriteLine ("3/4 = {0}", quotient);
}
catch( System.Exception ex )
{
Console.WritelLine ("Exception caught: ");
Console.WriteLine (ex.Message) ;

}

Két xudt phia client
Watson, come here I need you...

3+4 = 7
3-4 = -1
3*4 = 12
3/4 = 0.75

Két xudt phia server:
Calculator constructor
Press [enter] to exit...

Add 3 + 4
Sub 3 - 4
Mult 3 * 4
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Div 3 / 4

19.3.5 S dung SingleCall

bé thay su khéc biét gitra Singleton va Single Call, thay d6i mdt dong trong ma
nguodn Calculator.cs
RemotingServices. RegisterWellKnownServiceType (

"CalcServerApp", "Programming CSharp.Calculator",
"theEndPoint",WellKnownObjectMode.Singleton );

thanh

RemotingServices. RegisterWellKnownServiceType (
"CalcServerApp", "Programming CSharp.Calculator",
"theEndPoint" ,WellKnownObjectMode.SingleCall );

Va day la két qua két xuat phia server
Calculator constructor
Press [enter] to exit...
Calculator constructor
Add 3 + 4
Calculator constructor
Sub 3 - 4
Calculator constructor
Mult 3 * 4
Calculator constructor
Div 3 / 4

19.3.6 Tim hiéu RegisterWellKnownServiceType
Khi goi phuong thirc RegisterWellKnownServiceType, diéu gi di xay ra ?

Xin nh¢ lai rang ban da tao mdt doi twong Type cho 16p Calculator
Type.GetType ("Programming CSharp.Calculator");

Sau do6 ban goi RegisterWellKnownServiceType(), trao cho phuong thirc d6 dbi
tugng Type, endpoint va Singleton. Piéu d6 bao cho CLR biét phai tao mét thé hién
cua Calculator va lién két endpoint voi thé hién do.

Ban c6 thé tu 1am lai qué trinh d6 bang cach thay d6i ham Main() nhu sau:

Vidu 19-1 Manually instantiating and associating Calculator with an endpoint

public static void Main( )

{
// create a channel and register it
HttpChannel chan = new HttpChannel (65100) ;
ChannelServices.RegisterChannel (chan) ;
// make your own instance and call Marshal directly
Calculator calculator = new Calculator( );
RemotingServices.Marshal (calculator, "theEndPoint") ;

// "They also serve who only stand and wait."); (Milton)
Console.WritelLine ("Press [enter] to exit...");
Console.ReadLine( );
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19.3.7 Tim hiéu EndPoint

Chuyén gi xay ra khi ban dang ky endpoint ? R6 rang 1a server lién két endpoint véi
d6i tuong ban vira tao, va khi client két ndi, server sir dung chi myc trong mét bang
dé co thé tra vé dbi tuong proxy tuong tmg voi dbi twong yéu ciu.

Ban c6 thé khong cung cip endpoint, thay vao d6 ban ghi cac thong tin vé dbi tugng
Calculator 161 goi vé client. Client “phuc ché” lai doi tugng proxy dé co6 thé dung
lién lac véi Calculator trén server.

Dé c¢6 thé hiéu 1am céach nao ban c6 thé 01 mdt ddi tuong ma khong biét endpoint,
hay thay d6i ham Main() mot 1an nita, thay vi goi Marshal() voi mét endpoint, hiy
trao mot déi tuong:

ObjRef objRef = RemotingServices.Marshal (calculator)

Ham Marshal() tra vé mot ddi twong ObjRef. Dbi twgng ObjRef chira tit ca thong
tin can thiét dé kich hoat va lién lac voi ddi twong ¢ xa. Khi ban cung cap mot
endpoint, server tao mot bang va lién két endpoint voi mot ObjRef de khi client co
yéu cau, server co thé tao mot proxy cung cap cho client. ObjRef chira tat ca thong
tin can thiét cho client dé client c6 thé tao mot proxy. ObjRef c6 kha ning
Serializable.

M¢& mét stream tap tin, tao mot SOAP formatter, ban co thé serialize ddi tuong
ObjRef thanh mot tap tin bang cach goi ham Serialize() cua formatter, sau d6 dua
cho formatter tham chiéu dén stream tap tin va tham chiéu ctia ObjRef, vy la ban
da co tht ca thong tin can thiét dé tao mot proxy dudi dang mot tap tin

Vidu 19-2 Marshaling an object without a well-known endpoint

public static void Main( )

{
// create a channel and register it
HttpChannel chan = new HttpChannel (65100) ;
ChannelServices.RegisterChannel (chan) ;
// make your own instance and call Marshal directly
Calculator calculator = new Calculator( );
ObjRef objRef = RemotingServices.Marshal (calculator);
FileStream fileStream =
new FileStream("calculatorSoap.txt",FileMode.Create);

SoapFormatter soapFormatter = new SoapFormatter( );
soapFormatter.Serialize (fileStream, objRef) ;
fileStream.Close( );

// "They also serve who only stand and wait."); (Milton)

Console.WriteLine (
"Exported to CalculatorSoap.txt. Press ENTER to exit...");
Console.ReadLine( );

}

Ban hdy trao tap tin chira d6i twong da serialize d6 cho client. Dé client c6 thé tai
tao lai doi tuong, client can tao mot channel va dang ky no.

FileStream fileStream = new FileStream ("calculatorSoap.txt",
FileMode.Open) ;
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Sau d6 tao mot thé hién cua dbi tuong SoapFormatter roi goi ham DeSerialize()
cua formatter dé nhan lai doi tugng ObjRef

SoapFormatter soapFormatter =
new SoapFormatter ( );
try
{
ObjRef objRef =
(ObjRef) soapFormatter.Deserialize (fileStream);

Tién hanh g& boé marshall, nhan lai ICalc
ICalc calc = (ICalc) RemotingServices.Unmarshal (objRef) ;

Bay gio client c6 thé triéu goi phwong thirc trén server thong qua ICalc.

Vidu 19-3 Replacement of Main( ) from Example 19-4 (the client)

public static void Main( )
{
int[] myIntArray = new int[3];
Console.WritelLine ("Watson, come here I need you...");
// create an Http channel and register it
// uses port 0 to indicate you won't be listening
HttpChannel chan = new HttpChannel (0) ;
ChannelServices.RegisterChannel (chan) ;
FileStream fileStream =
new FileStream ("calculatorSoap.txt", FileMode.Open) ;
SoapFormatter soapFormatter =
new SoapFormatter ( );
try
{
ObjRef objRef =
(ObjRef) soapFormatter.Deserialize (fileStream);
ICalc calc =
(ICalc) RemotingServices.Unmarshal (objRef) ;
// use the interface to call methods
double sum = calc.Add(3.0,4.0);
double difference = calc.Sub(3,4);
double product = calc.Mult(3,4);
double quotient = calc.Div (3,4);
// print the results
Console.WritelLine ("3+4
Console.WriteLine ("3-4 = {0}", difference);
Console.WriteLine ("3*4 = {0}", product);
Console.WriteLine("3/4 = {0}", quotient);
}
catch( System.Exception ex )
{
Console.WritelLine ("Exception caught: ");
Console.Writeline (ex.Message) ;

{O}"™, sum);

214



Thread va Su Pdng Bo Gvhd: Nguyén T4n Tran Minh Khang

Chuong 20 Thread va Su Bong Bo

Thread 1a mét process “nhe can” cung cap kha nang multitasking trong mét ing
dung. Vung tén System.Threading cung cap nhiéu 16p va giao dién dé hd tro lap
trinh nhiéu thread.

20.1 Thread

Thread thuong duoc tao ra khi ban muén lam ddng thoi 2 viéc trong ciing mot
thoi diém. Gia sir img dung cua ban dang tién hanh doc vao bo nhé mét tap tin co
kich thudc khoang 500MB, trong luc dang doc thi di nhién ing dung khong thé dap
g yéu cau xir ly giao dién. Gia sir nguoi dung mudn ngung giira chung, khong
cho g dung doc tiép tap tin 16n d6 nira, do do can mot thread khac dé xu ly giao
dién, ltc nay khi nguoi dung an nat Stop thi tng dung dap tmg duoc yéu cau trong
khi thread ban dau van dang doc tap tin.

20.1.1 Tao Thread

Céch don gian nhét 1a tao mot thé hién ciia 16p Thread. Contructor cta 16p Thread
nhan mot tham s6 kiéu delegate. CLR cung cap lop delegate ThreadStart nham muc
dich chi dén phuong thirc ma ban mudn thread méi thuc thi. Khai bao delegate
ThreadStart nhu sau:

public delegate void ThreadStart( );

Phuong thirc ma ban mudn gan vao delegate phai khong chira tham so va phai tra ve
kiéu void. Sau day la vi du:

Thread myThread = new Thread( new ThreadStart (myFunc) );
myFunc phai la phuong thirc khong tham so va tra vé kiéu void.

Xin luvu y 1a ddi tuong Thread mdi tao s€ khong tu thuc thi (execute), dé dabi tuong
thuc thi, ban can goi phuong thirc Start() ctia nd.

Thread tl = new Thread( new ThreadStart (Incrementer) );
Thread t2 = new Thread( new ThreadStart (Decrementer) );
tl.Start( );

t2.Start( )

Thread s& chdm dit khi ham ma né thuc thi tré vé (return).

20.1.2 Gia nhap Thread

Hién tuong thread A ngung chay va cho cho thread B chay xong dugc goi la thread
A gia nhép thread B.

Dé thread 1 gia nhap thread 2:
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t2.Join( );

Néu cu 1énh grén dugc thyc hién bdi thread 1, thread 1 s€ dung lai va cho cho dén
khi thread 2 két thuc.

20.1.3 Treo thread lai (suspend thread)

Néu ban mudn treo thread dang thyc thi lai mot khoang thoi gian thi ban sir dung
ham Sleep() cuia doi tugng Thread. Vi du dé thread ngung khoang 1 giay:
Thread.Sleep (1000) ;

Céu 1énh trén bao cho bd diéu phéi thread (ctia hé diéu hanh) biét ban khéng muén
bd dicu phoi thread phan phdi thoi gian CPU cho thread thyce thi cdu 1énh trén trong
thoi gian 1 giay.

20.1.4 Giét mot Thread (Kill thread)

Thong thuong thread s& cham dirt khi ham ma né thyc thi trd vé. Tuy nhién ban c6
thé yéu cau mot thread “ty tir” bang cach goi ham Interrupt() ctia no. Piéu nay s&
lam cho exception ThreadInterruptedException duoc ném ra. Thread bi yéu cau
“ti t” c6 thé bat exception ndy dé tién hanh don dep tai nguyén.

catch (ThreadInterruptedException)

{
Console.WriteLine ("[{0}] Interrupted! Cleaning up...",
Thread.CurrentThread.Name) ;

}

20.2 Bong bo hda (Synchronization)

Khi ban can bao vé mot tai nguyén, trong mot lac chi cho phép mdt thread thay doi
hodc st dung tai nguyén do, ban can dong bd héa.

Pong bo hoa duge cung cap boi mot khoa trén ddi tugng do, khoa d6 s& ngin can
thread thir 2 truy cap vao doi tugng néu thread thur nhat chua trd quyén truy cap doi
tuong.

Sau day la vi du can sy dong bd hoa. Gia su 2 thread s€ ti€én hanh tang tuan tu 1
don vi mot bién tén la counter.
int counter = 0;

Ham lam thay do1 gié tri cua Counter:
public void Incrementer ( )
{
try
{
while (counter < 1000)
{
int temp = counter;
temp++; // increment
// simulate some work in this method
Thread.Sleep(1l);
// assign the Incremented value
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// to the counter variable

// and display the results
counter = temp;
Console.WriteLine (

"Thread {0}. Incrementer: {1}",
Thread.CurrentThread.Name,
counter) ;

}

Véan dé & chd thread 1 doc gia tri counter vao bién tam rdi tang gia tri bién tam,
trudce khi thread 1 ghi gia tri moi tr bién tam tré lai counter thi thread 2 lai doc gia
tri counter ra bién tam cua thread 2. Sau khi thread 1 ghi gia tri vua tang 1 don vi
tro lai counter thi thread 2 lai ghi trd lai counter gia tri maéi béng voi gia tri ma
thread 1 vira ghi. Nhu vy sau 2 1an truy cép gid trj ctia bién counter chi ting 1 don
vi trong khi yéu cau la phai ting 2 don vi.

20.2.1 SU dung Interlocked

CLR cung cip mot s§ co ché ddng b tir co ché don gian Critical Section (goi 1a
Locks trong .NET) dén phtrc tap nhu Monitor.

Tang va giam gia tri lam mét nhu cau phd bién, do d6 C# cung cip mot 16p dic biét
Interlocked nham dap tmg nhu cau trén. Interlocked c6 2 phuong thirc Increment()
va Decrement() nham ting va giam gia tri trong sw bao vé cua co ché dong bo. Vi
du¢ phan trude c6 thé stra lai nhu sau:

public void Incrementer ( )
{
try
{
while (counter < 1000)

{
Interlocked.Increment(ref counter);
// simulate some work in this method
Thread.Sleep (1) ;
// assign the decremented value
// and display the results
Console.WriteLine (
"Thread {0}. Incrementer: {1}",
Thread.CurrentThread.Name,
counter) ;

}
Khéi catch va finally khong thay ddi so voi vi du trude.

20.2.2 SU dung Locks

Lock d4anh ddu mot doan ma “gay c4n” (critical section) trong chuong trinh ciia ban,
cung cap co ché dong bd cho khoi ma ma lock co6 hi¢u luc.
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C# cung cap su hd tro cho lock bang tir chét (keyword) lock. Lock dugc g& bo khi
héet khoi 1énh. Vi du:

public void Incrementer ( )
{
try
{
while (counter < 1000)

{

lock (this)
{ // lock bit diu cé hiéu luc
int temp = counter;
temp ++;
Thread.Sleep(l);
counter = temp;

} // lock hét hiéu luc -> bi g& bd

// assign the decremented value

// and display the results

Console.WritelLine( "Thread {0}. Incrementer: {1}",
Thread.CurrentThread.Name, counter);

}
Khdi catch va finally khong thay ddi so véi vi du trude.

20.2.3 SU dung Monitor

Pé ¢ thé dong bo hoa phirc tap hon cho tai nguyén, ban can st dung monitor. Mot
monitor cho ban kha nang quyét dinh khi nao thi bat dau, khi nao thi két thuc dong
bo va kha nang chd doi mot khoi ma nao d6 cua chuong trinh “tu do™.

Khi can bat dau dong bo hoa, trao d6i tugng can ddng bd cho ham sau:
Monitor.Enter (d61i tuong X);
Néu monitor khong sian dung (unavailable), dbi twong bao vé boi monitor dang

duoc s dung. Ban c6 thé lam viéc khac trong khi chd doi monitor sin ding
(available) hodc treo thread lai cho dén khi c6 monitor (bang cach goi ham Wait())

Vi du ban dang download va in mot bai bao tir Web. Pé hiéu qua ban can tién hanh
in sau hau truong (background), tuy nhién ban can chac chan rang 10 trang da dugc
download trudc khi ban tién hanh in.

Thread in 4n s& chd doi cho dén khi thread download bao hiéu rang sd luong trang
download di du. Ban khéng mudn gia nhap (join) voi thread download vi s6 luong
trang c6 thé 1én dén vai trim. Ban mudn cho cho dén khi it nhét 10 trang da duoc
download.

bé gia 1ap viéc nay, ban thiét 1ap 2 ham dém dung chung 1 bién counter. Mot ham
dém tang 1 tuwong Ung véi thread download, mot ham dém giam 1 twong ung voi
thread in an.

Trong ham lam giam ban goi phuong thuc Enter(), sau do6 kiém tra gia tri counter,
néu < 5 thi goi ham Wait()
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if (counter < 5)
{
Monitor.Wait (this);

}

Loi goi Wait() giai phong monitor nhung ban da bao cho CLR biét 13 ban mudn lay
lai monitor ngay sau khi monitor dugc tu do mdt lan nita. Thread thyuc thi phuong
thirc Wait() s& bi treo lai. Cac thread dang treo vi chd doi monitor sé tiép tuc chay
khi thread dang thuc thi goi ham Pulse().

Monitor.Pulse (this);

Pulse() bao hiéu cho CLR rang c6 sy thay ddi trong trang thai monitor c6 thé din
dén viéc gidi phong (ti€p tuc chay) mot thread dang trong tinh trang cho doi.

Khi thread hoan tat vi¢c st dung monitor, nd goi ham Exit() dé tra monitor.
Monitor.Exit (this);

Source code vi du:

namespace Programming CSharp
{
using System;
using System.Threading;
class Tester
{
static void Main( )
{
// make an instance of this class
Tester t = new Tester( );
// run outside static Main
t.DoTest ( );
}
public void DoTest ( )
{
// create an array of unnamed threads
Thread[] myThreads = {

new Thread( new ThreadStart (Decrementer) ),
new Thread( new ThreadStart (Incrementer) ) };
// start each thread
int ctr = 1;

foreach (Thread myThread in myThreads)
{
myThread.IsBackground=true;
myThread.Start ( );
myThread.Name = "Thread" + ctr.ToString( );
ctr++;
Console.WritelLine ("Started thread {0}",myThread.Name) ;
Thread.Sleep (50);
}
// wait for all threads to end before continuing
foreach (Thread myThread in myThreads)
{
myThread.Join( );
}
// after all threads end, print a message
Console.WriteLine ("All my threads are done.");

219



Thread va Su Pdng Bo Gvhd: Nguyén T4n Tran Minh Khang

void Decrementer ( )

{

}

try

{

}

// synchronize this area of code
Monitor.Enter (this);
// if counter is not yet 10
// then free the monitor to other waiting
// threads, but wait in line for your turn
if (counter < 10)
{
Console.WriteLine (
"[{0}] In Decrementer. Counter: {1}. Gotta Wait!",
Thread.CurrentThread.Name, counter);
Monitor.Wait (this);
}
while (counter >0)
{
long temp = counter;
temp--;
Thread.Sleep(l);
counter = temp;
Console.WriteLine("[{0}] In Decrementer. Counter: {1}.",
Thread.CurrentThread.Name, counter);

}

finally

{

}

Monitor.Exit (this);

void Incrementer ( )

{

}

try

{

}

Monitor.Enter (this);
while (counter < 10)
{
long temp = counter;
temp++;
Thread.Sleep(l);
counter = temp;
Console.WriteLine("[{0}] In Incrementer. Counter: {1}",
Thread.CurrentThread.Name, counter);
}
// I'm done incrementing for now, let another
// thread have the Monitor
Monitor.Pulse (this);

finally

{

}

Console.WriteLine("[{0}] Exiting...",
Thread.CurrentThread.Name) ;
Monitor.Exit (this);

private long counter = 0;
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}
Két qua:
Started thread Threadl

[Threadl] In Decrementer. Counter: 0. Gotta Wait!
Started thread Thread?2

[Thread2] In Incrementer. Counter: 1
[Thread2] In Incrementer. Counter: 2
[Thread?2] In Incrementer. Counter: 3
[Thread2] In Incrementer. Counter: 4
[Thread2] In Incrementer. Counter: 5
[Thread2] In Incrementer. Counter: 6
[Thread2] In Incrementer. Counter: 7
[Thread2] In Incrementer. Counter: 8
[Thread2] In Incrementer. Counter: 9
[Thread2] In Incrementer. Counter: 10
[Thread2] Exiting...

[Threadl] In Decrementer. Counter: 9.
[Threadl] In Decrementer. Counter: 8.
[Threadl] In Decrementer. Counter: 7.
[Threadl] In Decrementer. Counter: 6.
[Threadl] In Decrementer. Counter: 5.
[Threadl] In Decrementer. Counter: 4.
[Threadl] In Decrementer. Counter: 3.
[Threadl] In Decrementer. Counter: 2.
[Threadl] In Decrementer. Counter: 1.
[Threadl] In Decrementer. Counter: O.

All my threads are done.

20.3 Race condition va DeadlLock

Qéng bo hoa thread kha ric réi trong nhimng chuong trinh phirc tap. Ban can phai
can than kiém tra va giai quyét cac van dé lién quan dén dong bo hoa thread: race
condition va deadlock

20.3.1 Race condition

Mot diéu kién tranh dua xay ra khi sy dung dan ctia tmg dung phu thude vao thir tu
hoan thanh khong kiém soat duoc cta 2 thread ddc 1ap véi nhau.

Vi du: gid str ban ¢6 2 thread. Thread 1 tién hanh mo tap tin, thread 2 tién hanh ghi
1én cung tip tin d6. Diéu quan trong la ban can phai diéu khién thread 2 sao cho n6
chi tién hanh cong vi¢c sau khi thread 1 da tién hanh xong. Néu khong, thread 1 s¢€
khong m¢ dugce tap tin vi tap tin do da bi thread 2 m¢ dé ghi. Két qua 1a chuong
trinh s€ ném ra exception hodc t¢ hon nira la crash.

Dé giai quyét van dé trong vi du trén, ban c6 thé tién hanh join thread 2 véi thread 1
hodc thiét 1ap monitor.

20.3.2 Deadlock

Gia str thread A d3 nim monitor cla tai nguyén X va dang cho monitor cta tai
nguyén Y. Trong khi d6 thi thread B lai nam monitor cua tai nguyén Y va cho
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monitor ctia tai nguyén X. 2 thread cir chd doi 14n nhau ma khong thread nao c6 thé
thoat ra khoi tinh trang cho doi. Tinh trang trén goi 1a deadlock.

Trong mdt chuong trinh nhiéu thread, deadlock rat kho phat hién va g& 16i. Mot
hudng dan dé tranh deadlock do 1a gidi phong tat ca lock dang s& hitu néu tat ca cac
lock can nhan khong thé nhan hét dugc. Mot hudng dan khac dé 1a giir lock cang it
cang tot.
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Chuong 21 Luong dir liéu.

Khi mudn doc hay ghi dir liéu vao/ra tap tin hay muon truyén dir liéu tir may nay
sang may khac, ta phai t6 chirc dir liéu theo ciu tric tuan ty cac byte hay cac g0i tin

.. Biéu nay dé lién twong dit liéu nhu 1a cac ludng dir lidu chay tir tir nguon dén
dich.

Thu vién NET Framework cung cp cac 16p Stream (Stream va cac 16p thira ké
tor no) dé chuong trinh c6 thé sir dung trong cac thao tdc nhap xuat dir li€éu nhu
doc/ghi tap tin, truyén dir liéu qua mang ...

21.1 Tap tin va thu muc

Cac 16p dé cap trong chuong nay thudc vé ving tén System. 10. Cac 16p nay bao
gom l6p File moO phdng cho mot tép tin trén dia, va 16p Directory mo phéng
cho mot thu muc trén dia.

21.1.1 Lam viéc véi thu muc

L6p Directory ¢ nhidu phuong thirc danh cho viéc tao, di chuyén, duyét thu
muc. Céac phuong thuc trong 16p Directory déu la phu’O'ng thirc tlnh vi vay khong
can phai tao mot thé hién 10p Directory ma co thé truy xudt truc tiép tir tén 16p.

Lép DirectoryInfo la 16p twong tw nhu 10p Directory. NO cung cic tat ca cac
phuong thirc ma 16p Directory ¢ dong thoi bd sung nhidu phuong thirc hiru ich
hon cho viéc duyét cau tric cay thu muc. Lop DirectoryInfo thua ké tur 16p
FileSystemInfo, va vi vady cling thtra ké l16p MarshalByRefObj. Lop
DirectoryInfo khong c6 phuong thuc tinh, vi vay can tao mot thé hién 16p trude
khi sir dung cac phuong thirc.

C6 mot khac bi¢t quan trong gilta Directory va DirectoryInfo la cac phuong
thirc ctia 16p Directory s€ dugc ki€ém tra vé bao mat moi khi dugc goi trong khi
doi tugng DirectoryInfo chi ki€ém tra mét 1an vao luc khoi tao, cac phuong thirc
vi vay s€ thuc hién nhanh hon.

Dud¢i day la bang li¢t ké cac phuong thirc quan trong cua hai 16p

Bang 21-1 Cac phwong thirc 16p Directory

Phuong thic Giai thich
CreateDirectory() Tao tit ca cac thu muyc va thu muc con trong duong dan tham sd.
Delete() Xoa thu muc va cac ndi dung cta no.
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Exists( )

Tra vé két qua kiéu logic, dung néu duong din dén thu muyc ton tai (c6
nghia 1 thu muc tdn tai).

GetCreationTime( )

SetCreationTime( )

Lay/thiét dat ngay gio tao thu muc

GetCurrentDirectory( ) P .
) Lay/thiét dat thu myc hién hanh

SetCurrentDirectory( )
GetDirectories( ) Lay vé mdt mang cac thu muc con mot thu muc
GetDirectoryRoot( ) Tra vé thu muc gbc cia duong dan
GetFiles( ) Tra vé mang chudi tén céc tap tin chira trong mot thu muc
GetLastAccessTime( ) N g B

. Lay/thiét dat ngay gid lan truy cap cudi cung dén thu muc
SetLastAccessTime( )
GetLastWriteTime( ) N A

o Lay/thiet dat ngay gio lan chinh stra cudi cung 1én thu myc

SetLastWriteTime( )
GetLogicalDrives( ) Tra vé tén cua tit ca cac 6 dia logic theo dinh dang <6_dia>:\
GetParent() Tra vé thu muc cha cia mot duong dan.
Move() Di chuyén thu muc (ca ndi dung) dén mot vi tri khéc.

Bang 21-2 Cac phwong thirc/property 16p Directorylnfo

Phuong thirc/property | Y nghia

Attributes Thira ké tir FileSystemlInfo, 1ay/thiét dat thudc tinh cua tap tin hién hanh.
CreationTime Thira ké tir FileSystemInfo, 1ay/thiét dat thoi gian tao tap tin

Exists Tra vé dang néu thu muc ton tai

Extension Thira ké tir FileSystemInfo, phdn mé rong tap tin

FullName Thira ké tir FileSystemInfo, duong dan diy du cua tap tin hay thu muc
LastAccessTime Thira ké tir FileSystemInfo, ngdy gid truy cip cudi cling
LastWriteTime Thira ké tir FileSystemlInfo, ngdy gid chinh stra cudi ciing

Name Tén thu muc

Parent Lay thu muc cha

Root Lay thu muc gdc ctua dudng dan.

Create( ) Tao mot thu muc

CreateSubdirectory() | Tao mot hodc nhiéu thu muc con

Delete( ) Xo6a mot thu muc va ndi dung cua né

GetDirectories( ) Tra vé danh sach cac thu muc con cua thu hién hién ¢6

GetFiles() Lay danh myc céc tap tin ciia thu muc

GetFileSystemInfos() | Nhan vé mang cac dbi tugng FileSystemInfo

MoveTo( ) Di chuyén DirectoryInfo va ndi dung cua né sang duong dan khac
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Phuong thirc/property | Y nghia
Refresh( ) Lam tuoi trang thai ddi twong

21.1.2 Tao db6i tugng DirectoryInfo

bé duyét cAu trac cay thu muc, ta can tao mot thé hién cua 16p DirectoryInfo.
Lép DirectoryInfo khong chi cung cip phuong thirc 1dy vé tén cac tap tin va thu
muc con chira trong mot thu muc ma con cho phép lay vé cac dbi twong FileInfo
va DirectoryInfo, cho phép ta thuc hién viéc quan 1y cac cAu trac cay thu muc,
hay thuc hién cac thao tac dé qui.

Khoi tao mot ddi tuong DirectoryInfo béng tén ctia thu muc mudn tham chiéu.

DirectoryInfo dir = new DirectoryInfo (@"C:\winNT") ;
Ta c6 the thuc hién cac phuong thic da 1iét ké ¢ bang trén. Dudi day l1a doan ma
nguodn vi du.

Vi du 21-1. Duyét cac thu muc con

using System;
using System.IO;

namespace Programming CSharp
{
class Tester
{
public static void Main ()
{
Tester t = new Tester( );
// mdét mdt thu muc
string theDirectory = @"c:\WinNT";
// duyét thu muc va hién thi ngdy truy cdp gidn nhit
// va tét ca cac thu muc con
DirectoryInfo dir = new DirectoryInfo (theDirectory) ;
t.ExploreDirectory (dir) ;
// hoan té&t. in ra sbé luong thbéng ké
Console.WriteLine( "\n\n{0} directories found.\n",
dirCounter) ;

}

// véi mdi thu muc tim thldy, né goi chinh né
private void ExploreDirectory (DirectoryInfo dir)
{
indentLevel++; // cép dé thu muc
// dinh dang cho viéc trinh bay
for (int i = 0; i < indentlevel; i++)
Console.Write(" "); // hai khoang trdng cho mdi cép
// in thu muc va ngay truy cdp gan nhit
Console.WriteLine("[{0}] {1} [{2}]1\n",
indentLevel, dir.Name, dir.LastAccessTime) ;
// lay tit ca thu muc con ciia thw muc hién tai
// dé quy tung thu muc
DirectoryInfo[] directories = dir.GetDirectories( )
foreach (DirectoryInfo newDir in directories)

{
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dirCounter++; //tdng bién dém
ExploreDirectory (newDir) ;

}

indentLevel--; // giam cdp d& thuw muc

}

// céc bién thanh vién tinh cho viéc thdéng ké va trinh bay
static int dirCounter = 1;
static int indentLevel = -1; // so first push = 0

}

Két qua (mét phan):
[2] logiscan [5/1/2001 3:06:41 PM]
[2] miitwain [5/1/2001 3:06:41 PM]
[1] Web [5/1/2001 3:06:41 PM]
[2] printers [5/1/2001 3:06:41 PM]
[3] images [5/1/2001 3:06:41 PM]
[2] Wallpaper [5/1/2001 3:06:41 PM]
363 directories found.
Chuong trinh tao mot doi tugng DirectoryInfo gan vdi thu muc WinNT. Sau do
goi ham ExploreDirectory voi tham s6 1a doi tugng DirectoryInfo vua tao.
Ham s& hién thi cac thong tin vé thu muc nay va sau do lay tat ca cac thu muc con.

Pé 1iét ké danh sach cac thu muc con, ham goi phuong thiric GetDirectories.
Phuong thirc nay tra vé mang cac ddi twong DirectoryInfo. Bing cach goi dé
qui chinh no, ham li¢t ké Xuéng cac thu muc con va thu muc con cua thu muc con
... Két qua cudi ciing 1a cdu tric cay thu muc dugc hién thi.

21.1.3 Lam viéc vdi tap tin.

Déi tugng DirectoryInfo ciing tra vé danh sach cac dbi twong FileInfo 1a cac tap
tin chira trong thu muc. Cac ddi twong nay mé ta thong tin vé tap tin. Thu vién
NET ciing cung cap hai 16p File va FileInfo twong tu nhu véi trudng hop thu
muc. Lop File chi c6 cac phuong thic tinh va l6p FileInfo thi khong c6 phuong
thtrc tinh nao ca.

Hai bang dudi day 1iét ké cac phuong thue clia hai 16p nay
Bang 21-3 Cac phwong thire 16p File

Phuong thirc Giai thich

AppendText() Tao mét StreamWriter cho phép thém van ban vao tap tin
Copy() Sao chép mot tap tin tir tap tin da co

Create() Tao mdt tap tin mai

CreateText() Tao mot StreamWriter cho phép viét méi van ban vao tap tin
Delete() Xoa mot tép tin

Exists() Tra vé dung néu tap tin ton tai

GetAttributes() Lay/ thiét dat cac thudc tinh ctia mot tap tin
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Phuong thirc Giai thich
SetAttributes()
GetCreationTime() , el .
) ) Lay / thiet dat thoi gian tao tap tin
SetCreationTime()
GetLastAccessTime() , ¥ L L .
. Lay / thiet dat thoi gian truy cap tap tin lan cudi
SetLastAccessTime()
GetLastWriteTime() B " L L
L Lay / thiet dat thoi gian chinh stra tap tin lan cuoi
SetLastWriteTime()
Move() Di chuyén tap tin dén vi tri méi, c6 thé dung dé doi tén tap tin
OpenRead() Mé moét tap tin dé doc (khong ghi)
OpenWrite() M¢ mot tap tin cho phép ghi.

Béang 21-4 Cac phwong thire / property 16p FileInfo

Vi du 21-2 sira lai tir vi du 12-1, thém doan mi 1dy FileInfo ctia mdi thu muc.

Phuong thirc / property | Gidi thich

Attributes() Thira ké tir FileSystemInfo. Lay/thiét dat thudc tinh tap tin
CreationTime Thira ké tir FileSystemInfo. Lay/thiét dat thoi gian tao tap tin
Directory Lay thu muc cha

Exists Xac dinh tép tin co tdn tai chua?

Extension Thira ké tir FileSystemInfo. Phian mé rong cua tap tin
FullName Thira ké tir FileSystemInfo. Puong dan diy du cia tap tin
LastAccessTime Thira ké tir FileSystemInfo. Thoi diém truy cép gan nhat
LastWriteTime Thira ké tir FileSystemInfo. Thoi diém ghi gin nhat.
Length Kivh thuée tap tin

Name Tén tap tin

AppendText() Tao d6i twong StreamWriter dé ghi thém vao tap tin
CopyTo() Sao chép sang mot tap tin moi

Create() Tao mdt tap tin moi

Delete() Xoa tap tin

MoveTo() Dich chuyén tap tin, ciing ding dé doi tén tap tin

Open() Mé mét tap tin voi cac quyén han

OpenRead() Tao dbi tuong FileStream cho viéc doc tap tin

OpenText() Tao ddi tugng StreamReader cho viéc doc tap tin
OpenWrite() Tao d6i twong FileStream cho viéc ghi tap tin

Déi twong nay dung dé hién thi tén, kich thudc va ngay truy cp cudi ciing cia tap

tin.
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Vi du 21-2. Duyé¢t tap tin va thu muc con
using System;
using System.IO;

namespace Programming CSharp
{
class Tester
{
public static void Main( )
{
Tester t = new Tester( );
string theDirectory = @"c:\WinNT";
DirectoryInfo dir = new DirectoryInfo (theDirectory);

t.ExploreDirectory(dir);

Console.WriteLine (
"\n\n{0} files in {1} directories found.\n",
fileCounter,dirCounter ) ;

}

private void ExploreDirectory (DirectoryInfo dir)
{
indentLevel++;
for (int 1 = 0; 1 < indentLevel; 1i++)
Console.Write (" "),
Console.WriteLine (" [{0}] {1} [{2}]\n",
indentLevel, dir.Name, dir.LastAccessTime);

// lay tit ca cac tdp tin trong thu muc va

// in tén, ngay truy cdp gédn nhit, kich thudc ciia chung
FileInfo[] filesInDir = dir.GetFiles( );

foreach (FileInfo file in filesInDir)

{
// lui vao mdt khoadng phia dudi thu muc
// phuc vu viéc trinh bay
for (int i = 0; i < indentLevel+l; i++)
Console.Write(" "); // hai khoang trang cho mdi cép
Console.WriteLine("{0} [{1}] Size: {2} bytes",
file.Name, file.LastWriteTime, file.Length) ;
fileCounter++;
}
DirectoryInfo[] directories = dir.GetDirectories( );

foreach (DirectoryInfo newDir in directories)
{
dirCounter++;
ExploreDirectory (newDir) ;
}
indentLevel--;

}

// cac bién tinh cho viéc thdéng ké& va trinh bay
static int dirCounter = 1;

static int indentLevel = -1;

static int fileCounter = 0;
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Két qua (mét phan):
[0] WinNT [5/1/2001 3:34:01 PM]

ActiveSetuplog.txt [4/20/2001 10:42:22 AM] Size: 10620 bytes

actsetup.log [4/20/2001 12:05:02 PM] Size: 8717 bytes

Blue Lace 1l6.bmp [12/6/1999 4:00:00 PM] Size: 1272 bytes

[2] Wallpaper [5/1/2001 3:14:32 PM]
Boiling Point.jpg [4/20/2001 8:30:24 AM] Size: 28871 bytes
Chateau.jpg [4/20/2001 8:30:24 AM] Size: 70605 bytes
Windows 2000.3jpg [4/20/2001 8:30:24 AM] Size: 129831 bytes

8590 files in 363 directories found.

21.1.4 Chinh sura tap tin

béi tuong FileInfo co thé dung dé tao, sao chép, ddi tén va xoa mot tap tin. Vi
du dudi day tao mdt thu muc con mdi, sao chép mot tap tin, doi tén vai tap tin, va
sau d6 x6a toan bg thu muc nay.

Vi du 21-3. Tao thw muc con va thao tac cac tap tin

using System;
using System.IO;

namespace Programming CSharp
{
class Tester
{
public static void Main( )
{
Tester t = new Tester( );
string theDirectory = @"c:\test\media";
DirectoryInfo dir = new DirectoryInfo (theDirectory);
t.ExploreDirectory(dir) ;

}

private void ExploreDirectory(DirectoryInfo dir)
{
// tao m&éi mdét thu muc con
string newDirectory = "newTest";
DirectoryInfo newSubDir =
dir.CreateSubdirectory (newDirectory) ;
// lay tét ca cac tap tin trong thu muc va
// sao chép chung sang thu muc m&i
FileInfo[] filesInDir = dir.GetFiles( );
foreach (FileInfo file in filesInDir)
{
string fullName = newSubDir.FullName +
"\\" + file.Name;
file.CopyTo (fullName) ;
Console.WriteLine ("{0} copied to newTest",
file.FullName) ;
}
// lay céc tap tin vira sao chép
filesInDir = newSubDir.GetFiles( );
// hiy hodc dbi tén mét vai tép tin
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int counter = 0;
foreach (FileInfo file in filesInDir)
{
string fullName = file.FullName;
if (counter++ %2 == 0)
{
file.MoveTo (fullName + ".bak");
Console.WriteLine("{0} renamed to {1}",
fullName, file.FullName) ;
}
else
{
file.Delete( );
Console.WriteLine ("{0} deleted.", fullName);
}
}

newSubDir.Delete (true); // huy thu muc con nay

}

Két qua (mét phan):

c:\test\media\Bach's Brandenburg Concerto No. 3.RMI

copied to newTest

c:\test\media\Beethoven's 5th Symphony.RMI copied to newTest
c:\test\media\Beethoven's Fur Elise.RMI copied to newTest
c:\test\media\canyon.mid copied to newTest
c:\test\media\newTest\Bach's Brandenburg Concerto

No. 3.RMI renamed to

c:\test\media\newTest\Bach's Brandenburg Concerto

No. 3.RMI.bak

:\test\media\newTest\Beethoven's 5th Symphony.RMI deleted.
:\test\media\newTest\Beethoven's Fur Elise.RMI renamed to
:\test\media\newTest\Beethoven's Fur Elise.RMI.bak
:\test\media\newTest\canyon.mid deleted.

21.2 Doc va ghi dir liéu

Doc va ghi dit liéu 12 nhiém vu chinh cta cic ludng, St ream. Stream hd trg ca hai
cach doc ghi dong bo hay bat dong bo. NET Framework cung cép san nhiéu 16p
thra ké tr 16p Stream, bao gdm FileStream, MemoryStream Vva
NetworkStream. Ngodi ra con ¢ 10p Buf feredStream cung cip ving dém xuat
nhap duoc dung thém véi cac ludng khac. Bang dudi ddy tom tit ¥ nghia sir dung
ctia cac ludng

Q0 aaQ

Bang 21-5 Y nghia cic ludng

Lép Giai thich

Stream Lép triru trong cung cap hd tro doc / ghi theo byte

g;ﬁ:zif:ie: / Doc / ghi cac kiéu dit liéu gbe (primitive data type) theo tri nhj phan
File, FileInfo, Directory, Cung cap céac cai dit cho 10p FileSystemInfo, bao gom viéc tao,
DirectoryInfo dich chuyén, doi tén, xo04 tép tin hay thu muc
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bé doc tur/ ghi 1én tép tin. Méc dinh md tap tin df“)ng b0, hd trg truy

FileSt it d¢
1leStream cap tap tin bat dong bd.

TextReader va TextWriter 14 hai 16p triru twong duoc thiét ké cho
viéc xuét nhap ky tu Unicode.StringReader va StringWrite cai dat
hai 16p trén danh cho viéc doc ghi vao mot chudi

TextReader, TextWriter,
StringReader, StringWriter

Ludng dung dé lam ving dém cho cac ludng khac nhu
BufferedStream NetworkStream. Lop FileStream tu cai dit san ving dém. Lép nay
nham ting cuong hiéu ning cho ludng gin véi no.

Ludng dit liéu truc tiép tir bd nhé. Thuong duge ding nhu vin
MemoryStream dé tg T P ) 8 aue & &
ém tam.

NetworkStream Ludng cho két ndi mang.

21.2.1 Tap tin nhi phan

Phan nay s& bat diu su dung 16p co s& Stream dé doc tap tin nhi phan. Ldp
Stream cd rat nhiéu phuong thirc nhung quan trong nhat 1a nam phuong thtc
Read (), Write (), BeginRead (), BeginWrite () va Flush ().

Dé thao tac tap tin nhi phan (hay doc tap tin theo kiéu nhj phan), ta bt dau tao mot
cap doi tuong Stream, mot dé doc, mot dé viét.

Stream inputStream = File.OpenRead (@"C:\test\source\testl.cs");

Stream outputStream = File.OpenWrite (@"C:\test\source\testl.bak");
Pé mo mot tap tin dé doc va viét, ta st dung hai ham tinh OpenRead () va
Openirite () cualop File v6i tham sb 1a duong dan tap tin.

Tiép theo ta doc dit liéu tir inputStream cho dén khi khong con dir li€u nira va s€
ghi dir 1iéu doc dugc vao outputStream. Hai ham 16p Stream phuc vu viéc doc
ghi dit li¢u 1a Read () vawWrite() .

while ( (bytesRead = inputStream.Read(buffer,0,SIZE BUFF)) > 0 )

{
outputStream.Write (buffer, 0,bytesRead) ;

}
Hai ham c6 cing mot s6 luong va kiéu tham sd truyén vao. Dau tién 12 mot mang
cac byte (dugc goi 1a ving dém buffer) diung dé chira dir liéu theo dang byte.
Tham s thi hai cho biét vi tri bat ddu doc hay ghi trén ving dém, tham s cubi
cling cho biét s6 byte can doc hay ghi. Ddi v6i ham Read () con tra vé s byte ma
Stream doc dugc, co thé bfmg hay khéc gia tri tham s6 tht ba.

Vi du 21-4. Cai dat viéc doc va ghi tap tin nhi phian
using System;
using System.IO;

namespace Programming CSharp

{

class Tester

{
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const int SizeBuff = 1024;
public static void Main( )
{
Tester t = new Tester( );
t.Run( );
}

private void Run( )
{
// doc tu tap tin nay
Stream inputStream = File.OpenRead (
@"C:\test\source\testl.cs");
// ghi vao tép tin nay
Stream outputStream = File.OpenWrite (
@"C:\test\source\testl.bak");
// tao vung dém chtta dit 1iéu
byte[] buffer = new Byte[SizeBuff];
int bytesRead;
// sau khi doc dit liéu xudt chung ra outputStream
while ( (bytesRead =
inputStream.Read (buffer,0,SizeBuff)) > 0 )

{
outputStream.Write (buffer,0,bytesRead) ;

}

// déng tép tin trudc khi thoat
inputStream.Close( );
outputStream.Close( );

}

Két qua sau khi chay chuong trinh 1a mot ban sao ciia tép tin dau vao (test1.cs) duoc
tao trong cung thu muc vai tén testl.bak

21.2.2 Ludng cd vung dém

Trong vi du trudc ta thyc hién viéc ghi lén tap tin theo tung khéi buffer, nhu vay
hé diéu hanh s€ thuc thi viéc ghi tdp tin ngay sau 1énh write (). Diéu nay co6 thé
lam giam hi¢u nang thyc thi do phai cho céc thao tdc co hoc cua dia cung von rat
cham.

Ludng c6 ving dém s& khic phuc nhuge diém nay bang cach sau: khi c6 1énh
write () dit liéu, ludng s& khong goi hé diéu hanh ngay ma s& giir trén ving dém
(thuc chit 1 by nhd), chd cho dén khi dir liéu dii 16n s& ghi mot luot 1én tap tin. Lop
BufferedStream la cai dit cho ludng c6 ving dém.

bé tao mot luong cod viung dém trudce tién ta van tao ludong Stream nhu trén

Stream inputStream = File.OpenRead (Q"C:\test\source\folder3.cs");
Stream outputStream = File.OpenWrite (@"C:\test\source\folder3.bak");

Sau d6 truyén cac ludng nay cho ham dyng cila Buf feredStream

BufferedStream bufferedInput = new BufferedStream(inputStream) ;
BufferedStream bufferedOutput = new BufferedStream (outputStream) ;
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Tr day ta st dung bufferedInput va bufferedOutput thay cho
inputStream va outputStream. Cach st dung la nhu nhau: cling dung phuong
thirc Read () vaWrite ()

while ( (bytesRead = bufferedInput.Read (buffer,0,SIZE BUFF))>0 )
{

bufferedOutput.Write (buffer,0,bytesRead) ;
}

C6 mot khac biét duy nhat 1 phai nhé goi ham Flush () dé chac chan dir liéu da
dugc "tong" tir vung buf fer lén tap tin.
bufferedOutput.Flush( );

Lénh nay nhdm yéu cau hé diéu hanh sao chép dit liéu tir ving nhé buffer 1én dia
cung.

Vi du 21-5. Cai dat luong c6 vung dém
using System;
using System.IO;

namespace Programming CSharp
{
class Tester
{
const int SizeBuff = 1024;
public static void Main( )
{
Tester t = new Tester( );
t.Run( );
}
private void Run( )
{
// tao mdét ludng nhi phén
Stream inputStream = File.OpenRead (
@"C:\test\source\folder3.cs");
Stream outputStream = File.OpenWrite (
@"C:\test\source\folder3.bak");
// tao ludng vung dém két budc véi ludng nhi phén
BufferedStream bufferedInput =
new BufferedStream(inputStream) ;
BufferedStream bufferedOutput =
new BufferedStream(outputStream) ;
byte[] buffer = new Byte[SizeBuff];
int bytesRead;
while ( (bytesRead =
bufferedInput.Read (buffer,0,SizeBuff)) > 0 )
{
bufferedOutput.Write (buffer,0,bytesRead) ;
}
bufferedOutput.Flush( );
bufferedInput.Close( );
bufferedOutput.Close( );
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Vi tap tin c6 dung luong 16m, chuong trinh nay sé chay nhanh hon chuong trinh vi
du trudc.

21.2.3 Lam viéc v@i tap tin van ban

Dbi voi cac tap tin chi chira vin ban, ta st dung hai ludng StreamReader va
StreamWriter cho viéc doc va ghi. Hai 16p ndy duogc thiét ké dé thao tac voi van
ban d& dang hon. Vi du nhur ching cung cdp ham ReadLine () va WriteLine ()
dé doc va ghi mot dong van ban.

Pé tao mot thé hién StreamReader ta goi phuong thitc OpenText () cua lop
FileInfo.

FileInfotheSourceFile =
new FileInfo (Q"C:\test\source\testl.cs");
StreamReader stream = theSourceFile.OpenText( );

Ta doc timg dong vin ban cua tap tin cho dén hét
do
{

text = stream.ReadLine( );
} while (text != null);

Pé tao ddi tuong Streamiiriter ta truyén cho ham khoi dung duong dan tap tin

StreamWriter writer = new
StreamWriter (@"C:\test\source\folder3.bak", false);

tham so0 thtr hai thudc ki€u bool, néu tap tin da ton tai, gia tri true s€ ghi dir li¢u
ma&i vao cudi tap tin, gid tri false s€ xo6a dir li€u cdi, dir liéu mdi s€ ghi deé dit licu
ctl.

Vi du 21-6. Poc va ghi tap tin van ban
using System;
using System.IO;

namespace Programming CSharp
{
class Tester
{

public static void Main( )

{
Tester t = new Tester( );
t.Run( );

}

private void Run( )

{
// mé& mét tdp tin
FileInfo theSourceFile = new FileInfo (

@"C:\test\source\test.cs");
// tao ludng doc vin badn cho tap tin
StreamReader reader = theSourceFile.OpenText( );
// tao ludng ghi v&n ban cho tép tin xuit
StreamWriter writer = new StreamWriter (
@"C:\test\source\test.bak", false);

// tao mdét bién chudi luu gi® mdét dong van ban
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string text;

// doc toan bd tdp tin theo tung dong

// ghi ra man hinh console va tap tin xuit

do

{
text = reader.ReadLine( );
writer.WritelLine (text);
Console.WriteLine (text) ;

} while (text != null);

// déng tép tin

reader.Close( );

writer.Close( );

}

Khi thyc thi chwong trinh ndi dung tap tin ngudn dugc ghi 1én tap tin méi dong thoi
xuat ra man hinh console.

21.3 Bat dong bo nhap xuat

Céc vi du duoc trinh bay o trén sir dung k¥ thuat dong bd héa trong nhap xuat dir
liéu (synchronous I/O), c6 nghia la chuong trinh s€ tam ngung trong lac hé diéu
hanh thuc hién viéc doc hay ghi dir ligu. Bleu nay co the lam chuong trinh t6n thoi
gian vo ich, dac bi¢t khi lam viéc vdi céac 6 dia c6 toc dd cham hay dung lugng
duong truyén mang thap.

K¥ thuét bat dong bo nhap xuit (asynchronous I/0) duoc dung dé giai quyét van dé
nay. Ta co thé thuc hién cc cong viéc khac trong khi chd hé thdng hap xuat doc/ghi
dir liéu. Ky thudt nay dugc cai dat trong phuong thiic BeginRead() va
BeginWrite () cualdp Stream.

Méu chét cia phuong thirc Begin* () la khi dugc goi mot tiéu trinh méi s& duogc
tao va lam cong vi¢c nhap xuat, tiéu trinh cii s& thuc hién cong viéc khéc. Sau khi
hoan tat viéc doc/ghi, thong bdo dugc goi dén ham callback thong qua mot
deleagte. Ta c6 thé thao tic véi cac dit lidu vira dugce doc/ ghi, thyc hién mot cong
viéc doc/ghi khéac va lai quay di lam cong viée khac.

Phuong thiic BeginRead () yéu cau nim tham s, ba tham s6 tuong ty ham Read,
hai tham sd (tuy chon) con lai la: delegate AsyncCallback dé goi ham
callback va tham s con lai 1 object dung dé phan biét giira cac thao tac nhap
xuét bat ddng bo khac nhau.

Trong vi du du nay ta s€ tao mot mang byte lam vung dém, va mot doi tuong
Stream
public class AsynchIOTester
{
private Stream inputStream;
private byte[] buffer;
const int BufferSize = 256;
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mot bién thanh vién kiéu delegate ma phuong thitc BeginRead () yéu cau
private AsyncCallback myCallBack; // delegated method

Delegate AsyncCallback khai bdo trong vung tén System nhu sau
public delegate void AsyncCallback (IAsyncResult ar);

Tao mdt ham callback dé dong goi trong delegate
void OnCompletedRead (IAsyncResult asyncResult)

Dudéi day l1a cach hoat dong cua vi du. Trong ham Main () ta khoi tao va cho thuc
thi 16p kiém thir AsyncIOTester

public static void Main( )

{
AsynchIOTester theApp = new AsynchIOTester( );

theApp.Run( );
}

Ham dung khoi tao céc bién thanh vién
AsynchIOTester ( )

{
inputStream = File.OpenRead (@"C:\test\source\AskTim.txt");
buffer = new byte[BufferSize];
myCallBack = new AsyncCallback(this.OnCompletedRead) ;

}
Phuong thirc Run () s€ goi BeginRead ()

inputStream.BeginRead (
buffer, // chtia két qua
0, // vi tri b&t dau
buffer.Length, // kich thudc vung dém
myCallBack, // callback delegate
null); // 4&bi tuong trang thai

Sau do thuc hién cong viéc khéc, truong hop nay 1a vong 1dp for thuc hi¢gn 500.000
lan.
for (long i = 0; 1 < 500000; i++)
{
if (1%1000 == 0)
{

Console.WriteLine("i: {O0}", 1);
}
}

Sau khi viéc doc hoan tit ham callback duge goi
void OnCompletedRead (IAsyncResult asyncResult)
{
Diéu dau tién 1a phai biét sé luong byte that sy doc duogc bang cach goi ham
EndRead ()
int bytesRead = inputStream.EndRead(asyncResult);

Sau do thao tac trén dir liéu doc dugc (in ra console), va lai goi tiép mot
BeginRead () dé€ thyc hién nhédp xuat bat dong bo mot lan nira,
if (bytesRead > 0)
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string s = Encoding.ASCII.GetString (buffer, 0, bytesRead);
Console.WriteLine(s);
inputStream.BeginRead (buffer, 0, buffer.Length,
myCallBack, null);
}

Hi¢u qua cua chuong trinh 1a ta co thé thyuc hién cac cong viéc khong can két qua
cua vi¢c doc dir li€u khac. Vi du hoan chinh 1€it ké dudi day

Vi du 21-7. cai dat nhap xuat bat dong bg
using System;
using System.IO;
using System.Threading;
using System.Text;

namespace Programming_CSharp
{
public class AsynchIOTester
{
private Stream inputStream;
// delegated
private AsyncCallback myCallBack;
// vung nhé buffer luu git 1iéu doc duoc
private byte[] buffer;
// kich thudc buffer
const int BufferSize = 256;

AsynchIOTester ( )
{
// m& mét ludng nhap
inputStream = File.OpenRead (
@"C:\test\source\AskTim.txt");
// clp phat vung buffer
buffer = new byte[BufferSize];
// g&n mdét ham callback
myCallBack = new AsyncCallback (this.OnCompletedRead) ;
}
public static void Main( )
{
AsynchIOTester theApp = new AsynchIOTester();
theApp.Run( );
}

void Run ()
{
inputStream.BeginRead (
buffer, // chta két qua
0, // vi tri b&t dau trén buffer
buffer.Length, // kich thudc buffer
myCallBack, // callback delegate
null); // d&bi tuong trang thai cuc bd
// lam chuyén gi dé trong luc doc da 1liéu
for (long i = 0; i < 500000; i++)
{
if (1%1000 == 0)
{
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Console.WriteLine("1i: {O}"™, 1),

}

// ham callback
void OnCompletedRead (IAsyncResult asyncResult)
{
int bytesRead =
inputStream.EndRead (asyncResult) ;
// néu doc cé6 dir liéu
if (bytesRead > 0)
{
// chuyén né thanh chudi
String s =
Encoding.ASCII.GetString (buffer, 0, bytesRead);
Console.WriteLine(s);
inputStream.BeginRead (
buffer, 0, buffer.Length, myCallBack, null);

}

Két qua (mét phan)

i: 47000
i: 48000
i: 49000

Date: January 2001

From: Dave Heisler

To: Ask Tim

Subject: Questions About O'Reilly

Dear Tim,

I've been a programmer for about ten years. I had heard of
O'Reilly books, then...

Dave,

You might be amazed at how many requests for help with
school projects I get;

i: 50000
i: 51000
i: 52000

Trong cac mg dung thyc té, ta s& tuong tic v4i nguoi dung hodc thuc hién cac tinh
toan trong khi cong viéc nhap xuat tip tin hay co s¢ dit li€u dugc thuc hién mot
cach bat dong by & mdt ti€u trinh khac.

21.4 Serialization

Serialize c6 nghia la sap theo thir ty. Khi ta muén luu mot ddi twong xuong tap tin
trén dia tur dé luu trit, ta phai dinh ra trinh tu luu trit cua dit lidu trong dbi tu:ong
Khi can tai tao lai d6i tuong tur thong tin trén tdp tin da luu trlr, ta s€ "nap" ding
theo trinh ty da dinh trudc d6. DPay goi 1a qué trinh Serialize.

Noi chinh xac hon, serialize la tién trinh bién d6i trang thai cua ddi tuong theo
mot dinh dang c6 thé dugc luu trit hay dich chuyén (transfer).
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NET Framework cung cap 2 k¥ thudt serialize:

e Binary serialize (serialize nhi phan): cach niy giir nguyén kiéu dir liéu, thich
hop cho viéc gilr nguyén cau trac doi tugng. Co thé dung k¥ thuat nay dé chia
s¢ doi tuong gilra cac ng dung bang cach serialize vao vung nh¢ clipboard;
hodc serialize vao cac ludng, dia tur, by nhog, trén mang ...; hoac truyén cho
may tinh ¢ xa nhu mot tham tri ("by-value object")

e XML va SOAP Serialize: chi serialize cac thudc tinh public, va khong gilr
nguyén ki€u dir 1iéu. Tuy nhién XML va SOAP la cac chuan mé nén ky thuat
khong bi cac han ché vé giao tiép gitta cac ung dung.

Cac d6i tugng cd so déu co kha ning serialize. Pé ddi twong cia ta co thé
serialize, trudc ti€n can thém khai b4o attribute [Serialize] cho 16p d6i
tuong d6. Néu ddi twong c6 chira cac ddi tuong khac thi cac ddi twong d6 phai co
kha nang serialize.

21.4.1 Lam viéc v@i Serialize

Trudc tién, ta tao mdt doi tugng Sumof lam vi du cho viée Serialize. D01 tugng
¢6 cac bién thanh vién sau:
private int startNumber = 1;

private int endNumber;
private int[] theSums;

mang theSums dugc mod ta: phan tir theSum([i] chira gid tri 1a tong tir
startNumber cho dén startNumber + i.

21.4.1.1 serialize d6i twong

Trudc tién thém attribute [Serialize] vao trude khai bao ddi tuong

[Serializable]
class SumOf

Ta can mot tap tin dé lu trit doi tuong nady, tao mot FileStream
FileStream fileStream = new FileStream("DoSum.out",FileMode.Create);

Sau khi tao m0t Formatter, goi phuong thirc Serialize cua no.

binaryFormatter.Serialize (fileStream, this);

béi tuong Sumof da dugc Serialize.

21.4.1.2 Deserialize d6i tuong

Deserialize la ti€n trinh nguoc vdi serialize, tién trinh nay doc dir li¢u dugc
serialize dé tai tao lai doi tugng.

Khai bao phuong thiic tinh DeSerialize cho tién trinh nay

public static SumOf DeSerialize( )

{
FileStream fileStream = new FileStream("DoSum.out",FileMode.Open) ;
BinaryFormatter binaryFormatter = new BinaryFormatter( );
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return (SumOf)
fileStream.Close( );

}
Vi du 21-1 Serialize va Deserialize d6i twong

using System;
using System.IO;
using System.Runtime.Serialization;

Gvhd: Nguyén T4n Tran Minh Khang

binaryFormatter.Deserialize (fileStream) ;

using System.Runtime.Serialization.Formatters.Binary;

namespace Programming CSharp
{
[Serializable]
class SumOf
{
public static void Main( )

{

Console.WritelLine ("Creating first one with new..

SumOf app = new SumOf (1,10);

")

Console.WritelLine ("Creating second one with

deserialize...");

SumOf newInstance =

newInstance.DisplaySums ( );
}
public SumOf (int start, int end)
{

startNumber = start;

endNumber = end;

ComputeSums ( ) ;

DisplaySums ( );

Serialize( );

}

private void ComputeSums( )

{

int count = endNumber -
theSums = new int[count];
theSums[0] = startNumber;
for

{
theSums[i] =
}

j + theSums[i-1];
}

private void DisplaySums( )

{

foreach (int i in theSums)

{

Console.WriteLine ("{0}, ",1i);
}
}

private void Serialize( )

{

Console.Write("Serializing...");

SumOf .DeSerialize( ) ;

startNumber + 1;

(int i=1, j=startNumber + 1;i<count;i++,j++)

// tao mét file stream d& do hay ghi
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FileStream fileStream =

new FileStream("DoSum.out",FileMode.Create);
//st dung binary formatter
BinaryFormatter binaryFormatter =

new BinaryFormatter( );
// serialize
binaryFormatter.Serialize (fileStream, this);
Console.WriteLine("...completed");
fileStream.Close( );

}

public static SumOf DeSerialize( )
{
FileStream fileStream =
new FileStream("DoSum.out",FileMode.Open) ;
BinaryFormatter binaryFormatter =
new BinaryFormatter( );
return (SumOf) binaryFormatter.Deserialize(fileStream);
fileStream.Close( );

}

private int startNumber = 1;
private int endNumber;
private int[] theSums;

}

Két qua:

Creating first one with new...
11

3,

6,
10,
15,

21,

28,

36,

45,

55,

Serializing...... completed

Creating second one with deserialize...
11

3,

6,

10,

15,

21,

28,

36,

45,

55,

21.4.2 Handling Transient Data

Theo cach nhin ndao d6 thi serialize kiéu Vi du 21-1 rat lang phi. Gia tri cac
phan tir trong mang c6 the tinh bang thuat todn vi vdy khong nhat thiét phai
serialize mang nay (va lam gidm dang ké dung luong tép tin luu trir).
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Pé CLR biét ta khong mudn Serialize bién thanh vién niy, ta dit attribute
[NonSerialize] trudc khai bao:

[NonSerialized] private int[] theSums;

Theo logic, khi deserialize, ta khong thé co ngay mang va vi vay can thuc hién
lai cong viéc tinh toan mot l4n nira. Ta c6 thé thuc hién trong ham Deserialize,
nhung CLR cung cip giao dién IDeserializationCallback, ta sé cai dit giao
di¢én nay

[Serializable]

class SumOf : IDeserializationCallback

Giao dién nay c6 mdt phuong thuc duy nhat 1a OnDeserialization() ma ta
phai cai dat:
public virtual void OnDeserialization (Object sender)

{

ComputeSums ( ) ;

}

Khi tién trinh Deserialize, phuong thirc nay s& dwoc goi va mang theSums
dugc tinh toan va khéi gan. Cai gid ma ta phai trd chinh 1a thoi gian danh cho viée
tinh toan nay.

Vidu 21-2 Lam viéc véi doi twgng nonserialize

using System;

using System.IO;

using System.Runtime.Serialization;

using System.Runtime.Serialization.Formatters.Binary;

namespace Programming CSharp
{
[Serializable]
class SumOf : IDeserializationCallback
{
public static void Main( )
{
Console.WritelLine ("Creating first one with new...");
SumOf app = new SumOf(1,5);
Console.WritelLine ("Creating second one with
deserialize...");
SumOf newInstance = SumOf.DeSerialize( );
newInstance.DisplaySums ( )

}

public SumOf (int start, int end)
{

startNumber = start;
endNumber = end;
ComputeSums ( ) ;
DisplaySums ( );
Serialize( );

}

private void ComputeSums( )

{
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}

int count = endNumber - startNumber + 1;
theSums = new int[count];
theSums[0] = startNumber;

for (int i=1,j=startNumber + 1;i<count;i++,j++)
{
theSums([i] = J + theSums[i-1];
}
}

private void DisplaySums( )
{
foreach(int i in theSums)
{
Console.WriteLine ("{0}, ",1i);
}
}

private void Serialize( )
{
Console.Write("Serializing...");
FileStream fileStream =
new FileStream("DoSum.out",FileMode.Create);

BinaryFormatter binaryFormatter = new BinaryFormatter();
binaryFormatter.Serialize (fileStream, this);
Console.WriteLine("...completed");

fileStream.Close( );

}

public static SumOf DeSerialize( )
{
FileStream fileStream =
new FileStream("DoSum.out",FileMode.Open) ;
BinaryFormatter binaryFormatter =
new BinaryFormatter( );
return (SumOf) binaryFormatter.Deserialize(fileStream);
fileStream.Close( );

}

public virtual void OnDeserialization( Object sender )
{
ComputeSums ( ) ;

}

private int startNumber = 1;
private int endNumber;
[NonSerialized] private int[] theSums;

Két qua:
Creating first one with new...

1,
3,
6,
10,
15,

Serializing...... completed
Creating second one with deserialize...
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21.5 Isolate Storage

Outlook Express (OE) 1a trinh nhan/chuyén thu dién tir cia Microsoft. Khi chay trén
moi trudng da ngudi ding nhu Windows 2000, nd cung cip cho mdi nguoi dung
mot hop thu riéng. Cac hop thu nay luu trir trén dia cimg thanh nhiéu tap tin khac
nhau & cac thu muc thudc quyén ctia nguoi dung twong ing. Ngoai ra OE con luu
giit cac cac thiét dat (nhu cac ctra s6 hién thi, tai khoan két ndi ...) ctia ting nguoi
dung.

NET Framework cung cip cac 16p thuc hién cac cong viéc nay. No tuong tu nhu
cic tAp tin .ini cta Windows cli, hay gin day hon 1a khoa
HKEY CURRENT USER trong Registry. Lép thuc hién viéc nay la ludng
IsolatedStorageFileStream. Céach sir dung twong ty nhu cic ludng khac. Ta
khoi tao béng cach truyén cho ham dyng tén tap tin, cac cong viéc khac hoan toan
do luéng thuc hién.

Vidu 21-3 Isolated Storage

using System;
using System.IO;
using System.IO.IsolatedStorage;

namespace Programming CSharp
{
public class Tester
{
public static void Main( )
{
Tester app = new Tester( );
app.-Run( );
}
private void Run( )
{
// tao mdét ludng cho tdp tin cldu hinh
IsolatedStorageFileStream configFile = new
IsolatedStorageFileStream("Tester.cfg",FileMode.Create) ;
// tao mdt writer dé& ghi 1én ludng
StreamWriter writer = new StreamWriter (configFile);
// ghi di& 1liéu lré6n tdp tin config
String output;

System.DateTime currentTime = System.DateTime.Now;
output = "Last access: " + currentTime.ToString( );
writer.WritelLine (output) ;

output = "Last position = 27,35";

writer.WritelLine (output);
// tbéng sach di liéu
writer.Flush( );
writer.Close( );
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configFile.Close( );

}
Sau khi chay doan ma nay ta, thuc hién vi¢c tim kiém tap tin test.cfg, ta sé thay
né trong duong dan sau:
c:\Documents and Settings\Administrator\ApplicationData\
Microsoft\COMPlus\IsolatedStorage\0.4\
Url.wj4dzpd5nidldyngxxluz0OxOaoaraftc\
Url.wjdzpd5nidldyngxxluzOixOaocaraftc\files
Mo tap tin nay bang Notepad, ndi dung tap tin nhu sau
Last access: 5/2/2001 10:00:57 AM
Last position = 27,35

Ta ciing co thé doc tap tin ndy bang chinh ludng IsolatedStorageFileStream
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Chuadng 22 Lap trinh .NET va COM

Chuong nay ndi vé nhimng diéu con lai ciia C# (va NET Framework).

Khi xay dung va cong bd chuan OLE 2.0, sau d6 1a COM va ActiveX, Microsoft da
quang cdo mot cach rAm rd vé "kha ning" lap trinh cac thanh phﬁn sau do ge“'ln
chung lai dé ¢6 cac tmg dung. Bén canh do la kha nang viét mot lan dung cho tat ca
ngoén ngtt cia COM. Tuy nhién COM van vuéng mac mot s han ché nhu van dé
phién ban va kha "kho nuét".

NET Framework mdi ra doi lai mang mot kién trac khac, khong han ché vé ngon
ngtr, gidi quyet 'xong" van dé phién ban. Tuy nhién trong céac cong ty hién nay van
con "vo s0 COM", va NET Framework budc phai tiép tuc hd tro COM. Duéi day la
cac van dé ma .NET Framework giai quyét dugc:

e Hiéu va cho phép st dung cac ActiveX control trong mdi truong Vs.NET
e Hiéu va cho phép st dung cac ddi tuong COM
e Cho phép chuyén mét 16p .NET thanh mét COM

Ngoai ra, nhu di gi6i thiéu C# hd trg kiéu con tro ctia C++ véi muc dich ¢6 duge su
mém déo cta C/C++. Kiéu con tré dugc khuyén khong nén s dung vi doan ma
dung con tré dugc xem la khong an toan. N6 chi thich hop cho cac thao tac vai cac
COM, céc thu vién ham DLL, hay goi truc tiép dén cac Win API.

22.1 P/Invoke

Khéi dé‘lu‘Platform invoke facility (P/Invoke - d?:’ dang goi cac giao dién lap trinh
cua h¢ diéu hanh/san dién) dugc du dqinh cung cﬁp mot cach thirc dé truy cap dén
cac ham Windows API, nhung ta c6 thé dung n6 dé goi cac ham thu vién DLL.

Vi du sép trinh bay su dung ham Win API MoveFile cua thu vién kernal32.dll. Ta
khai bao phuong thirc static extern bang attribute DllImport nhu sau:

[Dl1Import ("kernel32.d1l1l", EntryPoint="MoveFile",
ExactSpelling=false, CharSet=CharSet.Unicode,
SetLastError=true) ]

static extern bool MoveFile (

string sourceFile, string destinationFile);

Lép DllImport (ciing 1a 16p DllImportAttribute) dé chi ra mot phuwong thirc khong
dugc quan ly (unmanaged) dugc goi thong qua P/Invoke. Cac tham s6 dugc giai
thich nhu sau:

EntryPoint: Tén ham duoc goi
ExactSpelling: dit gid tri false d& khéng phdn biét hoa thudng
CharSet: tap ky tu thao tac trén cic tham sbé kiéu chudi
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SetLastError: dit gid tri true d& dugc phép goi ham
GetLastError (Win API) kiém tra 181

Vidu 22-1 Sir dung P/Invoke dé goi WinAPI

using System;
using System.IO;
using System.Runtime.InteropServices;

namespace Programming CSharp
{
class Tester
{
// khai b&o ham WinAPI mubdn goi P/Invoke
[Dl1lImport ("kernel32.d11", EntryPoint="MoveFile",
ExactSpelling=false, CharSet=CharSet.Unicode,
SetLastError=true) ]
static extern bool MoveFile( string sourceFile,
string destinationFile);

public static void Main( )

{
Tester t = new Tester( );
string theDirectory = @"c:\test\media";
DirectoryInfo dir = new DirectoryInfo (theDirectory);
t.ExploreDirectory(dir);

}

private void ExploreDirectory(DirectoryInfo dir)
{
string newDirectory = "newTest";
DirectoryInfo newSubDir =
dir.CreateSubdirectory (newDirectory) ;
FileInfo[] filesInDir = dir.GetFiles( );
foreach (FileInfo file in filesInDir)
{
string fullName = newSubDir.FullName +
"\\" + file.Name;
file.CopyTo (fullName) ;
Console.WriteLine ("{0} copied to newTest",
file.FullName) ;
}

filesInDir = newSubDir.GetFiles( );
// xba mdt vai tép tin va
// dbi tén mdét vai tép tin
int counter = 0;
foreach (FileInfo file in filesInDir)
{
string fullName = file.FullName;
if (counter++ %2 == 0)
{
// P/Invoke Win API
Tester.MoveFile (fullName, fullName + ".bak");
Console.WriteLine ("{0} renamed to {1}",
fullName, file.FullName) ;

else
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file.Delete( );
Console.WriteLine ("{0} deleted.", fullName);

}

newSubDir.Delete (true) ;

}

Két qua (mét phan):

:\test\media\newTest\recycle.wav renamed to
:\test\media\newTest\recycle.wav

:\test\media\newTest\ringin.wav renamed to
:\test\media\newTest\ringin.wav

Mot lan nira, chi nén goi P/Invoke trong truong bat kha khang. St dung céc 16p
NET Framework dé c6 doan ma dugc quan ly.

22.2 Con tro

Nhu d3 dé cap ¢ trén, chi nén s dung con tré khi lam viéc vdi cac COM, WinAPI,
ham DLL.

Q

Q QQ

Cac toan tur st dung véi con tréd tuong tu nhu C/C++

&: toan tu lay dia chi
*: toan tu 1Ay ndéi dung con trod
->: toadn tu dén cac thanh vién cua con trod

Vi du duéi ddy sir dung con tro 1am tham sb cho hai ham WinAPI CreatFile va
ReadFile.

Vidu 22-2 Sir dung con tré trong C#

using System;
using System.Runtime.InteropServices;
using System.Text;

class APIFileReader
{
// import hai phuong thuc, phai cé tu khda unsafe
[Dl1lImport ("kernel32", SetLastError=true) ]
static extern unsafe int CreateFile(
string filename,
uint desiredAccess,
uint shareMode,
uint attributes,
uint creationDisposition,
uint flagsAndAttributes,
uint templateFile);

// API phai dung con trd
[Dl1lImport ("kernel32", SetLastError=true) ]
static extern unsafe bool ReadFile(

int hFile,

void* lpBuffer,
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int nBytesToRead,
int* nBytesRead,
int overlapped);

// ham dung: md mét tdp tin d& tdén tai
public APIFileReader (string filename)
{
fileHandle = CreateFile(
filename, // tadp tin
GenericRead, // cach truy xudt - desiredAccess
UseDefault, // shareMode
UseDefault, // attributes
OpenExisting, // creationDisposition
UseDefault, // flagsAndAttributes
UseDefault); // templateFile

}

// unsafe: cho phép tao con trdé va
// nglt canh unsafe (unsafe context)
public unsafe int Read(byte[] buffer, int index, int count)
{
int bytesRead = 0;
// fixed: c&m CLR don dep réac
fixed (byte* bytePointer = buffer)
{
ReadFile (
fileHandle, // hfile
bytePointer + index, // lpBuffer
count, // nBytesToRead
&bytesRead, // nBytesRead
0); // overlapped
}
return bytesRead;
}
const uint GenericRead = 0x80000000;
const uint OpenExisting = 3;
const uint UseDefault = 0;
int fileHandle;
}
class Test
{
public static void Main( )
{
APIFileReader fileReader =
new APIFileReader ("myTestFile.txt");

// tao buffer va ASCII coder

const int BuffSize = 128;

byte[] buffer = new byte[BuffSize];

ASCIIEncoding asciiEncoder = new ASCIIEncoding( );

// doc tap tin vao buffer va hién thi ra man hinh console
while (fileReader.Read(buffer, 0, BuffSize) != 0)
{

Console.Write("{0}", asciiEncoder.GetString (buffer));

}
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Phan 2

Xay dwng mot wng dung minh hoa

250



Website day hoc ngon ngir C# Gvhd: Nguyén T4n Trin Minh Khang

Chucong 23 Website day hoc ngdn nglr C#

23.1 Hién trang va yéu cau

Trudc tién ching ta s& tim hiéu so qua vé nhiing gi dang dién ra trong thyc té, va
ing dyng cua ta lién quan dén khia canh nao. Sau d6 ta phai xac dinh rd cac yéu
cau ma ng dung can phai thyc hién. Viéc xdac dinh that rd va dung cac yéu cau
ma ung dung can phai thuc hi¢n 1a bude rat quan trong, n6 s€ dinh hudng cho
toan by trng dung cua chung ta.

23.1.1 Hién trang thuc té
23.1.1.1 Hién trang

Hién nay, linh vuc cong nghé thong tin trén toan thé gi61 dang phat trién hét stc
nhanh chong ca vé hudng cong nghé phan mém va lan huong cong nghe phan
cing. Chi can mot vai thang la s€ co rat nhiéu thay d6i, vi thé ta can phai c6 mot
phuong phap t6t dé tiép can chung.

Mic du ¢6 rat nhidu cong cu, ngdn ngit gitip cac nha phat trién phén mém tao ra
hang loat cac img dung manh mé, nhung givong nhu chua du. Ho van luén mudn
tim toi nhiing cai moi, cong cy t6t hon de c6 thé ting hiéu suit phat trlen phan
mem that nhanh va that hiéu qua. Mot sO t6 chire cung cap cac bo phat trién phan
mém ndi tiéng nhur :

1. Microsoft v&i hé diéu hanh Windows, bo Visual Studio 6.0 véi céac ngon
ngtr 1ap trinh nhu : Visual Basic, Visual C++ ...
2. T6 chirc Sun v6i ngdn ngit Java da timg noi tiéng mot thoi, thong tri trong
cac ung dung Web.
Nhing nam dau cta thé ky 21, nam 2000 — 2002. Micrsoft da tung ra thi
truong mot cong nghé mdi Microsoft Development Enviroment .NET v&i
muc dich :
3. Panh bai cac dbi thu khac : ngdn ngit 1ap trinh Java ciia Sun hay hé quan tri
co so dir liéu Oracle ...
4. Tr¢ thanh cong cu manh nhit dé phat trién cac ing dung Web ( chit NET
viét tat cia Network ).
Nham minh hoa qua trinh tim hiéu ngdén ngit C# (doc 1a Csharp) trong bo cong cu
NET, ching t6i da viét nén ing dung Web day hoc C# nay.
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23.1.1.2 Qua trinh tim hiéu thuc té

Dé ung dung phu hop vdi thyuce té va xac dinh rd duoc cac yéu cau ma ung dung
can thuc hién, ching t6i ciing da tim hieéu qua mdt so6 Web-Site day hoc trén

mang. Sau day 1a mot s6 hinh anh minh hoa qua trinh tim hiéu :

Trang chii day hoc chi dé CSS

Trang nay s& liét ké tat ca cac muc thudc chu dé nay, dong thoi trang nay cting
cho phép cac lién két ( Link ) t6i cac trang con khac : cac tham chiéu t6i cac dia
chi khac c6 lién quan, tric nghiém cua chii dé va minh hoa 1y thuyét qua céac vi

du néu co.

Hinh 23-1 Trang Chi day hoc ngon ngir CSS

o LS5 Twlonial - Biciom® Intoimsd Explosm M=
Fia Ed Yew Fooem Toch Heb -

Mﬂlﬂ-l:It'l:.wm'umtmm:.y-r.-:mml-.i.-.--:i'-'-- :j e
=i = - D E Q| Bsewch Yrevoism Prade 3| F- 0 0F -

H —
i W3Schools.com & e

GEE Baghs tha bt thinge i [fa A28 fraa Onman Yama

CHE oM Flma=a Wizl qur sponaors Fagiskrabion & Mo

LS5 Inirndhuction

LE5 Symilas

£55 How To CSS Tutorial v ]

£ Dackground Aonr oy Uub Stgs

G55 Teuk - ” ¥ A

£2s Fant [ _rohiss 1wt faad 3ot

LS5 Badar T

S L oy CES Tutorisl

£55 Faddng £15 Mo -

CE3 List L5 Dioman. Hane

Saun 3 lor arf mak wich CIS [n oo C5S cuborisl you will lesn hios ©0 Degpeiration

ouE Afunmoatl uid C%% Lo conlral e ety ke ared lpoul of sidheda Wels paces al at ooy =1 1
[E5 Dimansion once. Slari Leaming CSEL

LS5 ClassAoatan

L5 g Daan C55 Crnamples avoriise
C5% Fusudo=clans &1 WEECho-DlE
CES Fesadn-slement| Laam by 70 arangdes! With oo @dibor, wou can ekt OS2 and chck on

CES Modia Typas @ funt Btinn 16 wiew ke redudl, TeysJtsYoyry e Cnky 1o LR
r:-:n|r||||||"._.'nulr =1 Gl.lit Tesl

[55 Exampiez SELEGTED LENER
i Lol Tast wour G55 KIS Al WASchaok! SLat C5S uezl P g e
Fil |
L T T ] [T [ ket -

Trang hién thi Iy thuyét ciia chwong thudc chi dé

Trong mot chu d€ sé cé nhieu chuong. Khi chon mdt chuong nao do, thi sé hién

thi phan 1y thuyét chinh mé ta cho chuong do.
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Hinh 23-2 Trang gi6i thi¢u vé chwong : Introduction CSS

hslerhon - Micinml Imisnms] §aghas _-m
| Fe Edl Vim Facdm Tock  Heb _-
Md_-::_i-ﬂ{*m.ﬂmrena Shasg et ISE ntrodrtion hew [ |
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CEE Basic | the best thnga m iifa 432 free | | BElivE Sereer Ecuu_:li
CE5 HOME Plaase wisIL AUT GEONGATS © T W L
55 Isradiss ion
LS5 Syritas . ! i
CE5 How To Introduction to C5S ]
55 Rackgrosand
LE5 Tast i
e [lo_Proves || wea o) Eead WiSchocl
LS5 Borgar i
LZ6 Margn Wihat You Should Already Kaow
{5 Padding 214
S5 Lst L5 Domarn Hame
| Balane you coniise wou shoud have some basic understandng of tho Bpgsication
CEE Advanoad Fakowing: £ Ewat]
£S5 Dumension |
C=5 Classfcabon m SN, HTML s Ens bsncs of tuking Web pages
CEPS Padiiad iy adwpriisg
LS5 Pogisda-class 1T you wand fo study theye subjecEs fret, bafore you start readirg @l WEEGhools
£S5 Freudg-slsmpnt| &bl £S5, wou Can Mnd the Daloraks you naad an WESCeool' Homs
L5 Meda Types e Oply 1.5 Cis
Examples fulz |
LS5 Exampins | H
fa Oyl Test what is 557 ZELEGTED LENES
Bowks Cnkne
Redprences & 058 stands for Cascadng Shyle Sheets
L2 Halarerea ® Srpled define bow to dispay HTHL alement T = o e
CS32 Print # Styles sre nomally storad in Btyla Bhaots | -
L ot sl e T e, e ||
s /D00 vv w3

Liét ké cac vi du minh hoa Iy thuyét thuc chi dé

Phan nay s¢€ liét ké tat ca cac vi du hién c6 thudc chu dé theo tung nhom cu thé.

253



Website day hoc ngdn nglr C# Gvhd: Nguyén Tén Tran Minh Khang

Hinh 23-3 Liét ké cac vi du minh hoa Iy thuyét thudc chit dé theo nhém

2 1 enaqiinin - Hicisand® Inftsared T eploeed 3
| Fe Edt Viw Facim Tock e _-
F-hin et LSEME S TER FYCShate et 050 Ecangies R, |
'k-'---*-ﬁ-_ﬂﬂlﬁwm_iMrsmq-.}u-:-_-l
TR Your nebsork i seture ofains
CH5 Basic hackers and vinuses, dght?
LS5 HOME
LSS Introduction ¥
o5 Syrian Flaage wisit our Sponsars |
L55 Haw Ta L eyl K
€53 backyeund | CSS Examples
co= Fant IR
R ek | |-| Prosvioin || Hared rI fi
£S5 Margin
CE5 Fadding :
LS5 Ll Backyroand 53 Doman Masa
E:] i'ri!'E"
CEE fdvanood g (1 Backore s colis Save 3200 pearl
LS5 [menmnon Egt iy i3 b ; |
CEE Hapsficatuan Fow to repeat 4 hackorpond mace werbogly
LS5 Positaning paw b repeat_a baclsround mmege henoontaly Arbvnriive
LS5 Pomadn-cless: | aw e opls 18 | i kg
L85 Peduda=slemant| 4 [rand background imgop Cbhe ampge sill nob sonoll siib s rg=t of
LSS Madia Typas Eh=_pag=s Cinky 1.5 T84
Emamplus fiuiz I
ChS Exarnplas Tast SELECTED LINKS
CES Quz Test
Eat iha colar of thio tokd X
_ﬂ—_l
s« //0/000UUrmT e

Minh hoa Iy thuyét qua vi du

Sau khi tim hiéu ly thuyét, ngudi dung mudn tim hiéu rd hon ly thuyét qua phan
ma nguon cua cac vi du thuge chu dé do. Tuy timg loai chu dé ma nguoi ding
dugc hd tro chirc ning gd ma tiép vao ctra s6 Text, sau d6 s& guri trang ma nay
1én may chu dé nhan duoc két qua cua phan mi vira gd vao.
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Hinh 23-4 Minh hoa Iy thuyét qua vi du, cho phép nguoi ding tw g6 mi ciia ho
vao

Y Trpk Celler w13 - Micssandt | nbsimak Explionm =) e |
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Exee [T e

T6 chitc thi tric nghiém cho chi dé

Trong mdi cha dé, ngudi dung co thé tham gia thi tric nghiém kién thic cua
minh :
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Hinh 23-5 T chikc thi tric nghiém cho chi dé

'a'.'.?.'.rl-:-ll.r.l:luh'l'ur Blboreaeft Do g baresr - [Warkiag OeSliee|
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W3schools JAVASCRIPT Quiz
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23.1.2 Xac dinh yéu cau

Ung dung phai gitp nguoi ding ¢ thé nam bat dugc kién thirc mot cach nhanh
nhat, tranh tran lan, dai dong va phai ho tr¢ chire nang hi¢u chinh ( Admin ).

23.1.2.1 Yéu cau chirc ning
Ung dung du dinh s& ¢6 5 chirc ning chinh sau :
1. Hién thi Iy thuét
2. Minh hoa 1y thuyét qua vi du
3. T6 chirc thi tric nghiém
4. Cho phép quang cao, gidi thi¢u sach va Link tdi cac Site lién quan khac
5. Cho phép chirc ning hiéu chinh ( thém, xéa, sira ) cAc thanh phan trén
M ta chi tiét vé cac yéu cau chirc ning trén :
Luu trir

e Ly thuyét vé timg chu d&, cac chuong thudc chi dé va ting muc chinh, y
chinh cta chuong, cac tap tin dinh kem.

e Cac vi du minh hoa ctia mdi chii ¢, tap tin dinh kém néu c6.
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e Danh sach céc bai tric nghiém va cac cau hoi, khong luu trir bai lam
e Céc dia chi Web-Site dé ~tham chiéu, cac hinh anh va thong tin vé viée
quang cao sach trng voi moi chu de.
e Mot s6 thong tin khac : thong tin ngudi ding Admin, cac tham sb hiéu
chinh ...
Tra ciru
e Thong tin vé mdi chu dé, chuong, myc chinh va cac ¥ chinh thudc chuwong.
e Thong tin vé cac bai vi du minh hoa 1y thuyét.
e Thong tin vé cac bai thi tric nghiém.
e Mot s6 thong tin khéac lién quan néu can thiét.
Tinh toan
e S cdu dung cho cac bai trac nghiém va tinh diém cho ching.
Két xuat

e Hién thi theo cau tric phan cép dang ciy vé 1y thuyét theo chi d&, chuong,
muc chinh, y chinh.

e Vi du minh hoa Iy thuyét

e Céc bai triac nghiém va két qua tuong ting

e Danh sach cic tham chiéu dén cac Web-Site, cac hinh anh va thong tin vé
sach can quang cdo.

e Cac thong tin vé 1y thuyét, vi du, tric nghiém, sach can dé hiéu chinh.
e Cac bao cao théng ké vé cac muc trén néu co.
23.1.2.2 Yéu cau chat lugng

2. Ung dung phai hién thi théng tin mot cach stich tich, ngin gon, truc quan
dbi voi nguoi dung, phai gitp ngudi ding ndm bat thong tin duge nhanh
nhét.

3. Phai cho phép hiéu chinh (Admin) truc tiép trén rng dung.
4. Noi dung phai chat luong, pht hop véi ting chu dé, dé hiéu.
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23.2 Phan tich hudng doéi tugng

23.2.1 Sc do I6p doi tugng
Hinh 23-6 Lép dbi twong

o
/./’
enioe|—§ cawone <
\
\\

TRAC NGHIEM

23.2.2 Y nghia cac d6i tugng chinh
23.2.2.1 CHUBE

Ung dung c6 thé c6 nhiéu chu dé, mdi chu dé sé& luu trit cac thong tin vé chinh no
nhu : cac thanh phan thudc chu deé, gidi thiéu vé chu deé, cd nhi€u chuong.

23.2.2.2 CHUONG

Chuong thudc vé mot chi dé nao dé, mdi chuong c6 mot hay nhiéu muc chinh,
vi dy, trac nghiém.

23.2.2.3 MUC CHINH

Muc chinh thuéc vé mot chuong nio d6, mdi muc chinh c6 mot hay nhicu y
chinh con va mdt tap tin mo ta chi ti€t cho muc chinh nay néu co.

23.2.2.4 VIiDU

Vi du thudc vé& mot chuong nao d6, mdi vi du sé& co phﬁn ma nguén va két xuét
twong trng vé1 ma ngudn nay, co thé s€ c6 mot tap tin mo ta chi tieét vé vi du néu
can thiét.

23.2.2.5 CAU TRAC NGHIEM

Tréic nghiém thudc vé mot chuong, mot bai tric nghiém s€ cé nhiéu cau hoi, mdi
cau hoi s€ co mot dap an va cac chon lya tuong g véi cau hoi do.

23.2.3 Bang thudc tinh cac d6i tugng chinh

Thudc tinh ddi tugng : CHU BE

Stt | Tén thugc tinh Loai Kiéu dir ligu Y nghia

1 MACHUDE PK VARCHAR(50) M&i chu dé c6 mot mi chu
dé duy nhat
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2 TEN VARCHAR(50) Tén chu dé

3 NOIDUNG VARCHAR(1000) | Noi dung ctia chu dé

4 SOCHUONG INT S6 chuwong c6 trong chii dé

5 TENTP VARCHAR(50) Tén thanh phan : Ly
thuyet, Vi duy, Trac
nghiém, Quan tri

6 NOIDUNGTP VARCHAR(500) Nbi dung téng quan ctia

thanh phéan thudc chi dé

Thudc tinh d6i twong : CHUONG

Stt | Tén thudc tinh Loai Kiéu dit liéu Y nghia
1 MACHUONG PK INT Mbi chuong c6 mot ma
duy nhat
2 TEN VARCHAR(50) Tén ctia chuong
NOIDUNG VARCHAR(1000) | No6i dung ctia chuong
4 SOMUCCHINH INT S muc chinh trong mot
chuong
Thudc tinh ddi tuong : MUC CHINH
Stt | Tén thugc tinh Loai Kiéu dir liéu Y nghia
MAMUCCHINH PK INT Ma muc chinh
2 TENMC VARCHAR(100) Tén muc chinh
GIOITHIEUMC VARCHAR(2000) | Giéi thiéu tong quan tong
quan v€é muc chinh
4 TAPTIN VARCHAR(50) Tén tap tin mo ta chi tiét
vé muc chinh néu c6
5 NOIDUNGCTMC VARCHAR(1000) | N6i dung ciia mét y chinh

con thuoc muc chinh

Thudc tinh ddi twong : VI DU

Stt | Tén thudc tinh Loai Kiéu dit liéu Y nghia

1 MAVD PK INT Mi vi du

2 TENVIDU VARCHAR(100) Tén cua vi dy

3 MANGUON VARCHAR(1000) | Ma nguf”)n cua mot vi du
4 KETQUA VARCHAR(1000) | Két xuit cia mé vi dy

5 TAPTIN VARCHAR(50) Tén tap tin mo ta chi tiét

vé mot vi du
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Thudc tinh ddi twong : CAU TRAC NGHIEM

Stt | Tén thudc tinh Loai Kiéu dit liéu Y nghia

1 MACAUTRACNGHIEM PK INT Mi cau tric
nghiém

2 TEN VARCHAR(500) Tén cua cau tric
nghiém

3 NOIDUNG VARCHAR(1000) | Noi dung cuia cau
trac nghiém

4 TRALOI1, TRALOI2, VARCHAR(500) Mot cau hoi co 4

TRALOI3, TRALOI4 cau tra 101, ing voi

4 thudc tinh

5 DAPAN INT Dap an cua cau
hoi, c6 4 giatri : 1,
2,3,4

23.2.4 Cac xur ly trén cac doéi tugng chinh

Xur Iy trén d6i tugng : CHU DE

chuong

Stt | Tén xtr ly Loai Y nghia
1 | Hién thi thong tin vé chu dé Qui dinh | Hién thi thong tin vé cac thanh phan
trong chu dé
2 Thém chu dé mai Qui dinh | D liéu nhép 1a tén va ndi dung
3 Xoa chu dé da co sin Qui dinh | Xoa toan bd thong tin vé chu dé
4 | Stra d6i thong tin vé chu dé Qui dinh | Hiéu chinh tén, ndi dung chu dé
5 Kiém tra hop 18 viéc thay dbi chu | Qui dinh | Kiém tra cac rang budc va tinh hop
de 1€ khi thém, x0a, stra chu dé
6 Lap bao cao, thong ké Qui dinh | Tong két toan bd thong tin vé s6
chuong, vi dy, cau trac nghi€ém
Xt ly trén dbi tugng : CHUONG
Stt | Tén xtr ly Loai Y nghia
1 | Hién thi thong tin vé chuong Qui dinh | Hién thi danh sach tén chuong theo
tirng chu d€ va ndi dung
2 Thém chuong méi Qui dinh | Dt liéu nhép 1a tén va ndi dung
Xéa chuong di c6 san Qui dinh | Xoa toan bé thong tin vé chuong :
cac muyc chinh, y chinh
4 Stra dbi thong tin vé chuong Qui dinh | Hiéu chinh tén, ndi dung chuong
Kiém tra hop 18 viéc thay d6i Qui dinh | Kiém tra cac rang budc va tinh hop

1€ khi thém, x0a, sura
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Xt ly trén dbi tugng : MUC CHINH

du

Stt | Tén xir Iy Loai Y nghia
1 | Hién thi thong tin vé myc chinh | Qui dinh | Hién thi danh sach cac y chinh con
thudc chuong cua muc chinh

2 Thém muc chinh méi Qui dinh | Dt liéu nhép 1a tén, ndi dung muc
chinh va céc y chinh con, va ca tén
tap tin mo ta muc chinh néu can
thiét

3 Xoa muc chinh di c6 sin Qui dinh | Xda toan bd thong tin vé muc chinh
: cac y chinh, tén tép tin

4 Stra dbi thong tin vé muc chinh Qui dinh | Hi€u chinh tén, ndi dung ndi dung
muc chinh va cac y chinh con néu
can thiét

5 Kiém tra hop 1€ viéc thay d6i muc Qui dinh Kiém tra cac rang budc va tinh hgp

chinh 1€ khi thém, x0a, sua

Xir 1y trén d6i tugng : VI DU

Stt | Tén xu ly Loai Y nghia

1 | Hién thi thong tin vé vi du Qui dinh | Hién thi danh sach céc vi du cua
chuong

2 Thém vi du méi Qui dinh | Dt li¢u nhép 1a tén, gidi thi€u so vé
vi du, ma ngudn, két xuit tuong Gmg
va ca tén tap tin mo ta vi du néu can
thiét

3 Xoa vi du da c6 san Qui dinh | X06a toan bd thong tin vé vi du : tén,
ma nguén, két xudt va tén tap tin

4 | Stra di thong tin vé vi du Qui dinh | Hiéu chinh tén, gi6i thiéu vi du, ma
ngudn, két xuat va tén tap tin néu
co.

5 Kiém tra hop 1€ viéc thay ddi vi Qui dinh | Kiém tra cac rang budc va tinh hop

1¢ khi thém, x6a, stra

Xt ly trén dbi twgng : CAU TRAC NGHIEM

Stt | Tén xir Iy Loai Y nghia
1 Hién thi thong tin vé cau tric Qui dinh Hién thi danh sach cac cau tric
nghiém thudc chuong nghi€m, cac cau tra 161 va dap an
tuong Ung cua cau.
2 | Thém ciu tric nghiém moi Qui dinh | Dit liéu nhap 1a tén, cau hoi tric
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nghiém, cac cau chon lya va dap an
cua cau.

3 Xéba céu tric nghiém da c6 san Qui dinh | X06a toan bd thong tin vé cau tric
nghiém : tén, cdu hoi tric nghiém,
cac cau chon lya va dap an cua cau.

4 Stra dbi thong tin vé cau tric Qui dinh | Hiéu chinh tén, cau héi tric nghiém,

nghiém cac cau chon lya va dap an cua cau.

5 Kiém tra hop 1€ viéc thay ddi cau Qui dinh Kiém tra cac rang budc va tinh hop

tric nghiém 1€ khi thém, x0a, stra

23.3 Thiét ké hudng doéi tugng
23.3.1 Thiét ké dir liéu

23.3.1.1 So d6 logic
Hinh 23-7 So dd logic

]

0 I s

23.3.1.2 Bang thudc tinh cac ddi tuong phu
Thudc tinh ddi twong : THAM SO

Stt | Tén thudc tinh Loai Kiéu dit lidu Y nghia

1 MATHAMSO PK INT M3 tham s6

2 | TEN VARCHAR(100) Tén tham sb

3 GIATRI INT Gi4 tri tham s

4 | DIENGIAI VARCHAR(100) Y nghia cua tham
SO

Thudc tinh d6i twong : NGUOI DUNG

Stt | Tén thudc tinh

Loai

Kiéu dir liéu

Y nghia
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1 TENNGUOIDUNG PK VARCHAR(100) Tén nguoi dung
2 | MATMA VARCHAR(100) | Mat ma

3 | EMAIL VARCHAR(100) | Dia chi mail

4 | DIENTHOAI VARCHAR(100) | Dién thoai

5 | FAX VARCHAR(100) S fax

23.3.2 Thiét k€ giao dién

23.3.2.1 Téng quan So ¢4 man hinh

Tong quan ly thuét - »

Bao cao
Théng ké

Ly thuyét theo chwong

Téng quan Vi du

Vi du theo chuong

Téng quan Tric nghiém | p

MAN
HINH
CHINH

Thong

Tric nghi¢m theo chwong

Pang nhap

l

Quan tri

/\.

bao l6i

Ly thuyét

Vi du

Trac nghiém
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23.3.2.2 Mot sb giao dién cia tmg dung
Giao dién chinh
Hinh 23-8 Trang chi &ng dung day hoc CSharp
3 thaleail  Mhcmncall bedeanal Caplauer Il
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Giao dién chi tiét 1y thuyét tirng chwong
Hinh 23-9 Liét ké chi tiét cAc muc chinh, ¥ chinh con trong chwong s6 1

loix

Fla ER Yen Fevcder Toeok Heo -
Aicher .{?rrn_]h'.ﬂhwj‘h.hwmmﬂm g | 3 r\:“\l.'-n-

bk - = - @ (5] | Diseoth [Feaie Hreess 3 0 G S o

ve_srisskrsm Trodeg Dl Ppe Ebes Dles Ty Shifn - Khea o CE ghed Thibng Tha - Khaks = 1998 -

Itezm 1
Item 2
Item 3
Item <
Ilem 5 Mz chish 11

Item & pham nay cho phep b giel theod 50 gua we mug chinb nay rou can

T Y Thimh 10

[term 10 * ¥ Chinh 1_2

* YW Chinh 1_3

T Y Chimh 1 o4
Mue: chish 1.2
S thics g e s chimh 1_2 nedd can

Y i"hinh 7 1 ﬂ

T

] 3 Lol peare,
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Giao dién tong quan vé vi du

Hinh 23-10 Liét ké tat ca vi du trong mdi chwong

T} TOTracHgkiam - Misasol| Indmmel [ eplam = =10 xj
Fla Ed Vwn Fooim Tok Hew 3
amm:;é‘f;m;:h-m_m.mmm;-mm- = ehas
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Vi Du Minh Hoa

ash Sach i e

Item 1

Minh hoa ma Tiharp

Vidui_2
e 2
Vidud 1
Vidnd 2
Vidud _1
i | Lr_:I
#iCora o L eeeant
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Giao dién md ta chi tiét vi du
Hinh 23-11 Minh hoa Iy thuyét bing mi vi du va két xuit cia n6
5 11T 1acHohim - Wcsascll Intmmet Feplore
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Giao dién cac ciu trac nghiém kién thirc

Hinh 23-12 Tric nghiém kién thirc chwong s6 1
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Két qua bai lam tric nghiém

Hinh 23-13 Két qua chdm diém bai 1am tric nghiém
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Giao dién hi¢u chinh chu dé
Hinh 23-14 Cho phép thém, x6a va sir chi dé
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Giao dién tong quan hiéu chinh ndi dung chi tiét ciia tirng chi dé
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Giao dién hi¢u chinh chi tiét ndi dung 1y thuyét chwong
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Giao dién hi€u chinh chi tiét Trac nghiém
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