Chuong 0

On cac kién thic vé cd phap ngon ngir VC#

0.0 Dan nhap

Chuong nay sé tom tat lai 1 so kién thuc co ban vé cu phap
clia ngébn ngr VC# hau giup cac SV c6 goc nhin téng thé va hé
théng vé ngon ngl VC#, nho do co nhiéu thuan loi hon trong viéc
hoc cac kién thic cia moén hoc nay.

0.1 Téng quat vé may tinh va ngén ngir VC#

May tinh so la thiét bi dac biét, né la thiét bi téng quat hoa,
nghia la co thé thuc hién nhiéu céng viéc khac nhau. Ta c6 thé noi
may tinh so6 la thiét bi van nang.

Vay tai 1 thoi diém xac dinh, may tinh thuc hién céng viéc gi ?
N6 khong lam gi ca néu con nguoi khéng yéu cau cu thé no.

Lam sao dé con nguodi co thé yéu cau may tinh thuc hién 1
cong viéc nao doé ? Ta phai viét chuong trinh gidi quyét cong viéc
tuong ung roi dua vao may va nhd may chay dum.

Viét chuong trinh 1a qui trinh 16n va dai han gobm nhiéu budc,
trong do cac budc chinh yéu la : xac dinh chinh xac cac chuc nang
cla chuong trinh, phan tich cach giai quyét ting chiic nang, tim
thuat giai chi tiét dé giai quyét ting chiic nang, déi thuat giai chi
tiét tr ngdn ngr doi thuong thanh ngdn ngi 1ap trinh cho may hiéu.

Ngén ngit lap trinh la ngbn ngl giao ti€p gilta nguodi va may.
Hoc ngén ngl lap trinh clng giéng nhu hoc ngdén ngl ty nhién,
nghia la hoc tuan tu cac thanh phan cta ngon ngi tir thap dén cao
nhu :

= Tap ky tu co ban

= Cu phap xay dung tu (word). Tur duoc dung dé dat tén
nhan dang cho tung phan t& cau thanh chuong trinh nhu
hang goi nhd, bién, ham chuc nang, class déi tuong,...



Cu phap xay dung biéu thuc. Biéu thic (céng thic toan
hoc) miéu ta 1 qua trinh tinh toan tuan tu nhiéu phép toan
trén nhiéu dir liéu dé tao ra két qua tinh toan.

Cu phap xay dung tung cau Iénh : co 2 loai cau Iénh : Iénh
dinh nghta va |énh thuc thi :

o Lénh dinh nghia dugc dung dé dinh nghia va tao mdi
phan t& cdu thanh phan mém.

o Lénh thyc thi miéu ta 1 hanh dong cu thé can phai thuc
hién.

Cu phap t6 chic 1 ham chuc nang

Cu phap t6 chuc 1 class chuc ndng

Cu phap t6 chtic 1 chuong trinh.

0.2 Tap ky tu co ban ctia ngoén ngir VC#

Ngon nglr VC# hiéu va dung tap ky tu Unicode. Cu thé trén
Windows, méi ky tu Unicode dai 2 byte (16 bit) => c6 65536 ky tu
Unicode khac nhau trén Windows.

Mac du vay, VC# dung chu yéu cac ky tu :

chit (a-z tiéng Anh), "',
Ky tu s6 (0-9),

khoang trang va cac ddu ngan nhu Tab (giong cét), CR
(quay vé dau dong), LF (xuéng dong).

cac ky tu dac biét dé miéu ta phép toan nhu +, -, *, /, =, |, (,

)

Cac ky tu khac, nhat la cac ky tu c6 ma > 256 chi duoc dung
trong lIénh chu thich. Cac ky tu cé dau tiéng Viét co6 ma tir 7840-

7929.



0.3 Extended Backus-Naur Form (EBNF) notation

Ta sé dung qui uéc EBNF dé miéu ta cu phap xay dung cac
phan ti cla ngén ngr VC#. Cu thé ta sé dung cac qui uéc EBNF
sau day :

#xN, trong do N la chudi ky tu thap luc phan. Qui udc nay
miéu ta 1 ky tu c6 ma thap luc phan tuong ung. Thi du ta
viét #x3e dé miéu ta ky tu >.

[a-zA-Z], [#xN-#xN], trong d6 N la chudi ky tu thap luc
phan. Qui uéc nay miéu ta 1 ky tu thuéc danh sach duoc
liét ké. Thi du ta viét [0-9] dé miéu ta 1 ky tu s6 thap phan
tr 0 dén 9.

[ra-zA-Z], ["xN-#xN], trong dé N la chubi ky tu thap luc
phan. Qui udc nay miéu ta 1 ky tu khong thuéc danh sach
duoc liét ké. Thi du ta viét [*0-9] dé miéu ta 1 ky tu bat ky
nhung khéng phai la s6 thap phan ti 0 dén 9.

[Aabe], [MxN#xN#xN], trong d6 N la chubi ky tu thap luc
phan. Qui uéc nay miéu ta 1 ky tu khéong thuéc danh sach
duoc liét ké. Thi du ta viét ["<@] dé miéu ta 1 ky tu bét ky
nhung khéng phai la < hay @.

"string". Qui uéc nay miéu ta chudi ky tu c6 néi dung ndm
trong 2 ddu nhay kép. Thi du ta viét "DHBK" dé miéu ta
chudi ky tu DHBK.

'string’. Qui udc nay miéu ta chudi ky tu c6 ndi dung ndm
trong 2 ddu nhay don. Thi du ta viét 'DHBK' dé miéu ta
chudi ky tu DHBK.

(expression). Qui udéc nay miéu ta két qua cua viéc tinh
biéu thic. Thi du (DefStatement | ExeStatement) dé miéu
ta su ton tai clia phan t& DefStatement hay ExeStatement.

A? miéu tad co ti 0 t6i 1 1an A. Thi du S? miéu ta co tir 0 t6i
1 phan ti S.



= A+ miéuta cotir 1 16i n lan A. Thi du S+ miéu ta co tu 1 t6i
n phan ti S.

=  A*miéu ta cé tr 0 t6i n lan A. Thi du S* miéu ta coé tur O toi
n phan tix S.

= A B miéu ta phan t A réi téi phan ti B.

= Al B miéu tachon lya A hay B.

= A - B miéu ta chudi thda A nhung khong thoa B.

= /% ...*/ miéu ta chudi chu thich.

0.4 Cu phap dinh nghia tén nhan dang (Name)

M6i phan tir trong chuong trinh déu duoc nhan dang béi 1 tén
nhan dang riéng biét. Tén la chudi c6 it nhat 1 ky tu, ky tu dau la
nhing ky tu thoa luat NameStartChar, cac ky tu con lai thoa luat
NameChar. Cu phap dinh nghia tén cua VC# la :

Name := NameStartChar (NameChar)*
NameStartChar ::= [a-zA-Z_]
NameChar ::= NameStartChar | [0-9]

Dua vao cu phap trén, ta noi tén nhan dang la 1 chudi tir 1 t6i
nhiéu ky tu, ky tu dau phai la ky tu chi hay dau _, cac ky tu con lai
c6 thé la chix, s6 hay d&du _. D6 dai maximum cla tén la 255.

Thi du System, Console, Writeln...

0.5 Cu phap dinh nghia dau ngan (Seperator)

Cu phap miéu ta cac phan tir I6n hon thuong cé diém chung la
phan ti 16n gdm tuan ty nhiéu phan tt nhé hop lai theo 1 thi tu
xac dinh.

Thuong ta can tur 1 t6i n ddu ngan nam gita cac phan ti nhé
ké nhau dé ngan chung ra. Cu phap miéu ta chubi tr 1 dén nhiéu
Ky tu ngan cach la :

S = (#x20 | #x9 | #xD | #xA | Comment)+



Comment ::= InLineComment | OutofLineComment
InLineComment ::="//" [MxD#xA]*
QOutofLineComment ::= "/*" (Char* - (Char* "*/* Char*)) "*/"

Thidu:
//day la chu thich trén 1 dong
/* con day la
chu thich trén nhiéu dong */
0.6 Cu phap dinh nghia biéu thuc

Ta da biét trong toan hoc cong thuc la phuong tién miéu ta 1
qui trinh tinh toan nao do trén cac so.

Trong VC++ (hay ngén ngl 1ap trinh khac), ta dung biéu thuc
dé miéu ta qui trinh tinh todn nao d6 trén céc dit liéu [ biéu thirc
cling giong nhw céng thirc toan hoc, tuy né tong quat hon (xtr ly
trén nhiéu loai di¥ liéu khac nhau) va phai tuan theo qui tac cau tao
khat khe hon cong thic toan hoc.

Pé hiéu duoc biéu thuc, ta can hiéu duoc cac thanh phéan cla
no :

= Céac toan hang : cac bién, hang di liéu,...

= Cac toan tir tham gia biéu thuc : +,-,*//,...

=  Qui tic két hop toan ti va toan hang dé tao biéu thuc.

= Qui trinh ma may dung dé tinh tri ctia biéu thtc.

= Kiéu clia biéu thuic la ki€u clia két qua tinh toan biéu thuec.
Cac toan hang :

Biéu thuc co ban la phan t nhd nhat cdu thanh biéu thic bat
ky. M6t trong cac phan tir sau duoc goi la biéu thic co ban :

= Bién, thudc tinh cua doéi tuong
= Hang goi nho,

= Gia tri d¥ liéu cu thé thudc kiéu nao do (nguyén, thuc,..)



= L&i goi ham,
= 1 biéu thirc duoc dong trong 2 déu ().

Qui trinh tao biéu thuc la qui trinh 1&p dé qui : ta két hop tung
toan tir v6i cac toan hang cua no, rdi dong trong 2 ddu () dé bién
no tré thanh biéu thic co ban, rdi ding nd nhu 1 toan hang dé xay
dung biéu thuc 16n hon va phtec tap hon...

Cac phép toan :

Dua theo s6 toan hang tham gia, cé 3 loai toan t thudong dung
nhat :

= toan t& 1 ngdi : chi can 1 toan hang. Vi du toan t& '-' dé
tinh phan am cda 1 dai luong.

= toan tl 2 ngdi : can ding 2 toan hang. Vi du toan t& ™' dé
tinh tich cua 2 dai luong.

= toan tr 3 ngdi : can dung 3 toan hang. Vi du toan tu
'c?v1:v2' dé kiém tra diéu kién c hau Idy két qua v1 hay v2.

VC# thuong dung céac ky tu dac biét dé miéu ta toan ti. Vi du :
= toan tk'+': cong 2 dai luong.

= toan tk'-': trir dai luong 2 ra khoi dai luong 1.

= toan tk ™' : nhan 2 dai luong.

= toantu'/' : chia dai luong 1 cho dai luong 2...

Trong vai truong hop, VC# dung cung 1 ky tu dac biét dé miéu
ta nhiéu toan t& khac nhau. Trong truong hop nay, ng canh sé
duoc dung dé giai quyét nham lan.

Ng( canh thuong la kiéu cua cac toan hang tham gia hoac do
thi€u toan hang thi toan t&r duoc hiéu la toan t&r 1 ngoi.

Thi du:

-X // - la phép toan 1 ngoi
a-b // - la phép toan 2 ngoi



Trong vai trudng hop khac, VC# dung cung chubi nhiéu ky tu
dé miéu ta 1 toan t&. Thi du :

a>=b //>=latoan ti so sanh lén hon hay bang
a++ // ++ la toan ti tang 1 don vi
a==b // ==latoan t& so sang bang (khéng phai la toan t&
gan)
Cu phap miéu ta cac gia tri cu thé :
= Giatriluanly : true | false

= Gia tri thdp phan nguyén : (+l-)? (decdigit)+ (Vd. 125, -
548)

= Gia tri thap luc phan nguyén : (+I-)? "Ox" (hexdigit)+
(OxFF)

= Gia tri bat phan nguyén : (+I-)? "0" (ocdigit)+ (0577)
= Gia tri nhi phan nguyén : (+l-)? (bidigit)+ "b" (101110b)
= @Gia tri thap phan thuc :
(+1-)? (decdigit)+ ("." (decdigit)*)? ("E" (+I-)? (decdigit)+)?
3.14159, 0.31459¢e1,-83.1e-9,...
=  Gia tri chudi : "Nguyen Van A"

"\"Nguyen Van A\""

Luu y dung ky tu '\' dé thuc hién co ché 'escape’ di liéu hau
giai quyét nham lan.

0.7 Qui trinh tinh biéu thuc :

M6t biéu thiic co thé chuc nhiéu phép toan, qui trinh tinh toan
biéu thirc nhu sau : duyét tur trai sang phai, moi l1an gap 1 phép
toan (ta goi la CurrentOp) thi phai nhin truéc toan tir di ngay sau
n6é (SuccessorOp), so sanh dé uu tién cla 2 toan tir va ra quyét
dinh nhu sau :



néu khéng co6 SuccessorOp thi tinh ngay toan ti
CurrentOp (trén 1, 2 hay 3 toan hang cua né).

néu toan t& CurrentOp cé dd uu tién cao hon toan tk
SuccessorOp thi tinh ngay toan t& CurrentOp (trén 1, 2
hay 3 toan hang cua né).

néu toan t& CurrentOp c6é dd uu tién bang toan ti
SuccessorOp va két hop trai thi tinh ngay toan tu
CurrentOp (trén 1, 2 hay 3 toan hang cua né).

cac truong hop con lai thi ¢ gang thuc hién toan ta
SuccessorOp trudc. Viéc ¢6 gang nay ciing phai tuan theo
cac qui dinh trén,...

Khi toan t&r SussesorOp duoc thuc hién xong thi toan t
ngay sau SuccessorOp tro thanh toan tir di ngay sau

CurrentOp [ viéc kiém tra xem CurrentOp c6 duoc thuc
hién hay khéng sé dwoc lap lai.

Bang liét ké do uu tién cla cac toan tir tur trén xuéng = tur cao

xuong thap :
Operator  Name or Meaning Associativity
[] Array subscript Left to right
() Function call Left to right
() Conversion None

Member selection (object) Left to right

-> Member selection (pointer) Left to right
++ Postfix increment None
-- Postfix decrement None
new Allocate object None
typeof Type of
checked
unchecked
++ Prefix increment None

Prefix decrement None



sizeof ()
typeid( )
(type)
true
false

/

O/O

+

<<

>>

el?e2:e3

Unary plus

Arithmetic negation (unary)
Logical NOT

Bitwise complement
Address of

Size of type

type name

Type cast (conversion)
true

false

Multiplication

Division

Remainder (modulus)
Addition

Subtraction

Left shift

Right shift

Less than

Greater than

Less than or equal to
Greater than or equal to

Equality

Inequality

Bitwise AND

Bitwise exclusive OR
Bitwise OR

Logical AND

Logical OR
Conditional

None
None
None
None
None
None
None
Right to left
None
None
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right

Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Left to right
Right to left



= Assignment Right to left

*= Multiplication assignment Right to left

= Division assignment Right to left
Yo= Modulus assignment Right to left
+= Addition assignment Right to left
—= Subtraction assignment Right to left
<<= Left-shift assignment Right to left
>>= Right-shift assignment Right to left
&= Bitwise AND assignment Right to left

= Bitwise inclusive OR assignment Right to left
A= Bitwise exclusive OR assignment Right to left
??

: Comma Left to right
Thidu:

dbIDv = dbIDv + intpn * d * pow(10,-bytPosDigit);
5 @ 3

0.8 Cac lénh dinh nghia thanh phan phan mém

Pinh nghia hang goi nho
Cu phap dinh nghia hang goi nhé co ban :
ConstDef ::= "const" S TName S Name S? "=" S? Expr S? ";"
Thi du:
const double Pl = 3.1416;



Dinh nghia bién cuc bé trong ham
Cu phap dinh nghta bién cuc b6 trong ham :
VarDef ::= TName S Name (S? "=" S? Expr S?)? ";"
Thi du:
double epsilon = 0.000001;

Dinh nghia kiéu nguoi dung (hoc chi tiét trong mon Ky thuat lap
trinh va cac chuong sau cua mén nay)

Dinh nghia ham hay tac vu chuc nang (hoc chi tiét trong mén Ky
thuat lap trinh va cac chuong sau cua moén nay)

Dinh nghia chuong trinh (hoc chi ti€t trong mon Ky thuat lap trinh
va cac chuong sau cua mon nay)

0.9 Cac Iénh thuc thi

Ta da biét giai thuat dé giai quyét 1 van dé nao dé la trinh tu
cac cong viéc nhdé hon, néu ta thuc hién dung trinh tu cac cong
viéc nho hon nay thi sé giai quyét duoc van dé Ion.

VC# (hay ngdén ngt lap trinh khac) cung cap 1 tap cac lénh
thuc thi, moi Iénh thuc thi duoc ding dé miéu ta 1 cong viéc nho
trong 1 giai thuat véi y tuéng chung nhu sau :

Néu ton tai Iénh thuc thi miéu ta duoc cong viéc nhd cua giai
thuat thi ta dung Iénh thuc thi nay dé miéu ta no.

Néu cong viéc nhod cua thuat giai van con qua phuc tap va
khéng cé 1énh thuc thi nao miéu ta duoc thi ta dung Iénh goi ham
(function, method) trong d6 ham la trinh tu cac Iénh thyc hién cong
viéc nho nay...

Hau hét cac lénh thuc thi déu cé chira biéu thic va dung két
qua cua biéu thic nay dé quyét dinh cong viéc ké ti€p can duoc
thuc hién = ta thwéng goi cac Iénh thwe thi 1a cac cau truc diéu
khién.



Pé dé hoc, dé nho va dé dung, VC# (cing nhu cac ngén ngi
khéac) chi cung cap 1 sb luong rat nho cac Iénh thuc thi :

Nhém lénh khong diéu khién :
o Lénh gan dit liéu vao 1 bién.
Nhom Iénh tao quyét dinh :
o Lénh kiém tra diéu kién luan ly if ... else ...
o Lénh kiém tra diéu kién sé hoc switch
Nhom Iénh lap :
o Lénh lap : while
o Lénh lap : for
o Lénh lap : do ... while
Nhom Iénh goi ham :
o Lénh goi ham
o Lénh thoat khéi cau truc diéu khién : break
o Lénh thoat khdi ham : return
Lénh gan :

La lénh dugc ding nhiéu nhat trong chuong trinh, chic nang
cla |énh nay la gan gia tri dit liéu vao 1 vung nhé dé luu trir hau s
dung lai n6 sau do6. Cu phap :

lvar S? "=" S? Expr S? ";"

biéu thirc Expr bén phai sé duoc tinh dé tao ra két qua (1 gia
tri cu thé thudc 1 kiéu cu thé), gia tri nay sé duoc gan vao 6 nho do

Ivar qui dinh. Trudc khi gan, VC# sé kiém tra kiéu clda 2 phan ti
(qui tac kiém tra sé duoc trinh bay sau).

lvar c6 thé la bién don (intTuoi), phan t&r ctia bién array
(matran[2,3]), thudc tinh cua doéi tuong (rect.dorong).

Thi du:



x1 = (-b-sqrt(delta))/2/a;
Lénh kiém tra diéu kién luan ly if ... else :

cho phép dua vao két qua luan ly (tinh dugc tir 1 biéu thic
luan ly) dé quyét dinh thi hanh 1 trong 2 nhanh lénh. Sau khi thuc
hién 1 trong 2 nhanh Iénh, chuong trinh sé tiép tuc thi hanh Iénh
ngay sau Iénh IF. Cu phap :

"if* S? "(" S? Expr S? ")" S? Statement S?

("else" S Statement)?

Thi du:

if (delta <0) //bao sai
System.Console.Writeln ("Phuong trinh vo nghiem");
else { //tinh 2 nghiém
x1 = (-b-sqrt(delta))/2/a;
x2 = (-b+sqgrt(delta))/2/a;
}

Lénh kiém tra diéu kién sé hoc switch :

cho phép dua vao két qua sé hoc (tinh dugc tir 1 biéu thuc sé
hoc) dé quyét dinh thi hanh 1 trong n nhanh Iénh. Sau khi thuc
hién 1 trong n nhanh Iénh, chuong trinh sé tiép tuc thi hanh Iénh
ngay sau lénh switch. Cu phap :

"switch" S? "(" Expr S? ")" S? "{" S?

"case" S expr1 S? ":" S? Statement*

"case" S expr2 S? ":" S? Statement*

"case" S exprn S? ":" S? Statement*
("default" S? ":" S? Statement*)?
S? II}II
Thidu:
switch (diem) {



caseO:case1:case2:case3:case4:
Console.Writeln("Qua yéu"); break;
case 5:case 6 :
Console.Writeln("Trung binh"); break;
case 7 : case 8.
Console.Writeln("Kha"); break;
case 9 :case 10 :
Console.Writeln("Gioi"); break;

}

Lénh lap do... while :

cho phép lap thuc hién 1 cong viéc nao doé tir 1 t6i n lan theo 1
diéu kién kiém soat. Cu phap :

"do" S Statement S? "while" S? "(" S? Expr S? ")" S? ;"

Thidu:
inti=1;
long giaithua = 1;
do {
I =i+1;
giaithua = giaithua™i;
} while (i < n)
hay viét ngan gon hon nhu sau :
inti=1;
long giaithua = 1;
do giaithua *= (++i);
while (i < n);

Lénh lap while :

cho phép lap thuc hién 1 cong viéc nao dé tir 0 t6i n lan theo 1
diéu kién kiém soat. Cu phap :

"while" S? "(" S? Expr S? ")" S? Statement



Thi du :
inti=1;
long giaithua = 1;
while (i < n) {

I =i+1;
giaithua = giaithua*i;
}
hay viét ngan gon hon nhu sau :
inti=1;

long giaithua = 1;
while (i < n) giaithua *= (++i);
Lénh lap for :
cho phép lap thuc hién 1 céng viéc nao do tur 0 t6i n lan theo 1
diéu kién kiém soat. Cu phap :
"for" S? "(" S? init-expr? S? ";" S? cond-expr? ";" S? loop-
expr? S? ")" S? Statement
Thidu:
int i;
long giaithua = 1;
for (i=2; i <=n; i++) {
giaithua = giaithua*i;
}
hay viét ngan gon hon nhu sau :
int i;
long giaithua = 1;
for (i=2; i <=n; i++) giaithua *= i

Cac lénh I6ng nhau :

Nhu ta da thay trong cu phap cla hau hét cac lénh VC# déu
cO chua thanh phan Statement, day la 1 1énh thuc thi VC# bat ky



= ta goi cu phap dinh nghia Iénh VC# |la dé qui = tao ra cac Iénh
VC# 16ng nhau. Ta goi cAp ngoai cung la cip 1, cac Iénh hién dién
trong cu phap cua Iénh cap 1 duoc goi la Iénh cép 2, cac Iénh hién
dién trong cu phap cua Iénh cédp 2 duoc goi la Iénh cép 3,... Pé dé
doc, cac Iénh cap thir i nén giong coét nho i ky tu Tab.

Vi du : doan chuong trinh tinh ma tran tc“Sng cua 2 ma tran
const int N = 100;
double[,] a, b, c;

for (i=0;i<N; i++) 'duyéttheo hang
for (j = 0; j<N; j++) 'duyét theo cot
c[i.,jl = a[i,j] + bI[i,jl;

Van dé thoat dot ngot khoi cap diéu khién :

Trong cu phap clua hau hét cac 1énh VC# déu co chira thanh
phan Statement ma da s6 la phat biéu kép chua nhiéu 1énh khac.
Theo trinh tu thi hanh théng thudng, cac Iénh bén trong phat biéu
kép sé duoc thuc thi tuan tu, hét Iénh nay dén lénh khac cho dén
lénh cubi, luc nay thi viéc thi hanh l1énh cha méi két thuc. Tuy
nhién trong 1 vai trang thai thi hanh dac biét, ta muon thoat ra khoi
lénh cha doét ngét chir knbng mudn thuc thi hét cac Iénh con trong
danh sach. D& phuc vu yéu cau nay, VC# cung cép |énh break voi
cu phap don gian sau day :

break;

Luu y Iénh break chi cho phép thoat khoéi cap trong cuing (Iénh
chira 1énh break. Dé thoat truc ti€p ra nhiéu cép 1 cach tu do, ta
dung Iénh goto voi cu phap :

goto stat_label; //trong dé stat_label la nhan cta Iénh can
goto dén.



Van dé thoat dot ngot khoi ham :

Nhu ta da biét ham la danh sach cac Iénh thuc thi dé thuc hién
1 chdc nang nao do. Thong thudng thi danh sach 1énh nay sé
duoc thuc hién tor dau dén cuéi rdi diéu khién sé duoc tra vé lénh
goi ham nay, tuy nhién ta c6 quyén tra diéu khién vé lénh goi ham
bat cit dau trong danh séach Iénh ciia ham. Cu phap Iénh tra diéu
khién nhu sau :

"return" S? ;" // néu ham co kiéu tra vé la void

"return" S? "(" S? expr S? ")" S? ";" // néu ham co kiéu tra vé
# void

0.10 Két chuong

Chuong nay da tom tat lai 1 s6 kién thiic co ban vé cu phap
clia ngdn nglr VC# hau giup cac SV cé goc nhin tong thé va hé
théng vé ngon ngl VC#, nho do co nhiéu thuan loi hon trong viéc
hoc céac kién thic cia moén hoc nay.



Chuong 1

Cac kién thike co ban ve lap trinh C# da hoc

1.1 Cau truc ctia 1 ung dung C# nho

Trong moén ky thuat lap trinh, chung ta da viét duoc 1 sé Ung
dung C# nho va don gian. Trong trudng hop nay, 1 ung dung C# la
1 class gobm nhiéu thudc tinh d liéu va nhiéu ham chic nang.
Chuong trinh bat dau chay ti ham Main.

dirliéu
chuong trinh

Piém nhap
chuong dir liéu cuc
trinh (Main) bo trﬁng
tung ham
cac ham
chuc nang

Xem doan chuong trinh giai phuong trinh bac 2 & ché do text-
mode sau day :
using System;
namespace GPTB2 {
class Program {
//dinh nghta cac bién can dung
static double a, b, c;
static double delta;
static double x1, x2;
//dinh nghta ham nhéap 3 théng s6 a,b,c cla phuong trinh bac

static void NhapABC() {
String buf;
Console.Write("Nhap a : "); buf= Console.ReadLine();
a = Double.Parse(buf);



Console.Write("Nhap b : "); buf = Console.ReadLine();
b = Double.Parse(buf);

Console.Write("Nhéap ¢ : "); buf = Console.ReadLine();
¢ = Double.Parse(buf);
}
//dinh nghia ham tinh nghiém cdia phuong trinh bac 2
static void GiaiPT()
{
/tinh biét s delta ctia phuong trinh
delta=b*b-4"a"”c;
if (delta >= 0) //néu c6 nghiém thuc
{
x1 = (-b + Math.Sqrt(delta)) / 2 / a;
x2 = (-b - Math.Sqrt(delta)) / 2 / a;
}
}

//dinh nghia ham xuat két qua
static void XuatKetqua()
{
if (delta < 0)
//bao v6 nghiém
Console.WriteLine("Phuong trinh vé nghiém");
else //bao co 2 nghiém
{
Console.WriteLine("Phuong trinh c6 2 nghiém thuc : ");
Console.WriteLine("X1 =" + x1);
Console.WriteLine("X2 =" + x2);

}

}
//dinh nghta chuong trinh (ham Main)

static void Main(string[] args)

{



NhapABC(); /1. nh&p a,b,c

GiaiPT(); //2. giai phuong trinh
XuatKetqua();  //3. xuat két qua

//4. cho nguoi dung &n Enter dé dong ctra s6 Console lai.
Console.Write("An Enter dé dung chuong trinh : ");
Console.Read();

} //két thuc class
} //két thuc namespace

Quan sat cau truc cta chuong trinh C# nho phia trén, chung ta
cd 1 s6 nhan xét sau :

1.

D liéu chuong trinh thuong rat phong phu, da dang vé
ching loai — Co ché& dinh nghia kiéu di liéu nao duoc
diung dé dam bao ngudi lap trinh cé thé dinh nghia kiéu
riéng ma ung dung cla ho can dung ?

Néu ung dung lén chia rat nhiéu ham chuc nang va phai
Xt ly rat nhiéu dix liéu thi rat kho quan ly ching trong 1
class don gian — can 1 céu tric phu hop dé quan ly tng
dung lon.

Chuong trinh thudng phai nhé cac ham chuc nang & cac
class khac dé hé tro minh. Thi du ta da goi ham Read,
Write cua class Console dé nhap/xuét dir liéu cho chuong
trinh — Co ché& nhd va nao duoc dung dé dam bao céac
thanh phan trong tng dung khéng “quay pha” nhau?

1.2 Kiéu dit liéu co ban dinh san

Céc thuat giai chuc nang cua chuong trinh sé xu ly di liéu. D
liéu chia chuong trinh thuong rat phong phu, da dang vé chiing
loai. Truéc hét ngéon ngl C# (hay bat ky ngén ngi lap trinh nao)
phai dinh nghia 1 s6 kiéu duoc dung phd bién nhét trong cac tng
dung, ta goi cac kiéu nay la “kiéu dinh san”.



MOéi dit liéu thuong duoc dé trong 1 bién. Phat biéu dinh nghia
bién sé& dac ta cac thong tin vé bién do :

= tén nhan dang dé truy xuét.

= kiéu dir liéu dé xac dinh cac gia tri nao duoc luu trong bién.

= gia tri ban dau ma bién chua...

Bién thudc kiéu dinh san sé chua truc tiép gia tri, thi du bién
nguyén chua truc ti€p cac s6 nguyén, bién thuc chuia truc ti€p cac
s@ thuc — Ta goi kiéu dinh sén |a kiéu gia tri (value type) dé phan
biét voi ki€u tham khao (reference type) trong 1ap trinh huéng déi
tuong & cac chuong sau.

Kiéu tham khao (hay kiéu déi tuong) sé duoc trinh bay trong
chuong 2 tré di. Day la kiéu quyét dinh trong lap trinh hudng doi
tuong. Mot bién ddi tuong la bién cé kiéu la tén interface hay tén
class. Bién déi tuong khong chua truc ti€p doéi tuong, né chi chia
thong tin dé truy xuét duoc déi tuong — Ta goi kiéu ddi tuong la
kiéu tham khao (reference type).

Sau day la danh sach céc tén kiéu co ban dinh san :
= bool : kiéu luan ly, c6 2 gia tri true va false.
= byte : ki€u nguyén duong 1 byte, co tam tri ttr 0 dén 255.

= sbyte : kiéu nguyén co6 ddu 1 byte, co tam tri tr -128 dén

127.

= char : kiéu ky tu Unicode 2 byte, co tam tri ttr ma 0000 dén
FFFF.

= short : kiéu nguyén co ddu 2 byte, tam trj tir -32768 dén
32767.

= ushort : ki€u nguyén duong 2 byte, tam trj tr 0 dén 65535.

= int : kiéu nguyén co6 dau 4 byte, tam tri tir -2,147,483,648
dén 2,147,483,647.



= uint : kiéu nguyén duong 4 byte, tam tri t&* O dén
4,294,967,295.

= long : kiéu nguyén co ddu 8 byte, tam tri tur -2°° dén 2°°-1.
= ulong : kiu nguyén duong 8 byte, tAm tri tir 0 dén 2°%-1.

= float : kiéu thuc chinh xac don, ding 4 byte dé miéu ta 1
gia tri thuc, c6 tam tri tr +1.5 x 10 *° to +3.4 x 10%. Do
chinh xac khoang 7 ky s6 thap phan.

= double : kiéu thuc chinh xac kép, dung 8 byte dé miéu ta 1
gia tri thuc, c6 tam tri tr 5.0 x 10 °2* to +1.7 x 10°%°. Po
chinh xac khoang 15 ky sé thap phan.

= decimal : kiéu thuc chinh xac cao, dung 16 byte dé miéu ta

1 gia trj thuc, c6 tam tri tr +1.0 x 10 2° to +7.9 x 10°°. Po
chinh xac khoang 28-29 ky s6 thap phan.

= object (Object) : ki€u d6i tuong bét ky, day la 1 class dinh
san dac biét.

1.3 Kiéu do ngudi lap trinh tu dinh nghia - Liét ké

Ngoai cac kiéu co ban dinh sn, C# con hé tro nguoi lap trinh
tu dinh nghia cac kiéu dir liéu dac thu trong ting ung dung.

Kiéu liét ké bao gbm 1 tap hiu han va nho céac gia tri dac thu
cu thé. May sé ma hoa cac gia tri kiéu liét ké thanh kiéu byte,
short...

//dinh nghia kiéu chtra cac gia tri ngay trong tuan

enum DaylnWeek {Sat, Sun, Mon, Tue, Wed, Thu, Fri};
//dinh nghia kiéu chura cac gia tri ngay trong tuan

enum DaylnWeek {Sat=1, Sun, Mon, Tue, Wed, Thu, Fri};
//dinh nghta bién chia cac gia tri ngay trong tuan
DaylnWeek day = DaylnWeek.Tue;

//dinh nghia ki€u chua cac gia tri nguyén trong tam tri dac thi
enum ManAge : byte {Max = 130, Min = 0};



1.4 Kiéu do nguoi lap trinh tu dinh nghia - Record

Kiéu record bao gdbm 1 tap hiu han cac thong tin can quan ly.
//dinh nghia kiéu miéu ta cac théng tin cla tung sinh vién can quan
ly

public struct Sinhvien {
public String hoten;
public String diachi;
//cac field khac

}

That ra kiéu struct la truong hop dac biét cla class doi tuong
ma ta sé trinh bay chi tiét tir chuong 2.

1.5 Kiéu do nguoi lap trinh tu dinh nghia - Array

Trong truong hop ta cé nhiéu dix liéu can xi ly thudéc cung 1
kiéu (thuong xay ra), néu ta dinh nghia tung bién don dé miéu ta
ting d@ liéu thi rat nang né, thuat giai x& ly chung ciing gép nhiéu
kho khan. Trong truong hop nay, t6t nhéat la dung kiéu Array dé
quan ly nhiéu dix liéu can xt ly. Array cé thé la :

= array 1 chiéu.
= array nhiéu chiéu.
= array "jagged".

Array 1 chiéu
int[] intList; /1.dinh nghta bién array la danh sach cac s6
nguyén
//2. khi biét duoc so luong, thiét lap s6 phan t& cho bién array
intList = new int[5];
//3. gén gié tri cho tung phan ti khi biét duoc gia tri ctia nd
intList[O] = 1; intList[1] = 3; intList[2] = 5;
intList[3] = 7; intList[4] = 9;

Néu co du théng tin tai thoi diém 1ap trinh, ta c6 thé viét 1énh
dinh nghta bién array nhu sau :



int[] intList = new int[5] {1, 3, 5, 7, 9};
hay don gian :

int[] intList = new int[] {1, 3, 5, 7, 9};
hay don gian hon n(a :

int[] intList = {1, 3, 5, 7, 9};

Array nhiéu chiéu
int[,] matran; /1. dinh nghta bién array la ma tran cac s6
nguyén
//2. khi biét duoc sé luong, thiét 1ap s6 phan tir cho bién array
matran = new int[3,2];
/3. gan gia tri cho ting phan t& khi biét duoc gia tri clia no
matran[0,0] = 1; matran[0,1] = 2; matran[1,0] = 3;
matran[1,1] = 4; matran[2,0] = 5; matran[2,1] = 6;

Néu co du théng tin tai thoi diém 1ap trinh, ta c6 thé viét l1énh
dinh nghia bién array nhu sau :
int[,] matran = new int[3,2] {{1, 2}, {3, 4}, {5,6}};
hay don gian :
int[,] matran = new int[,] {{1, 2}, {3, 4}, {5,6}};
hay don gian hon n(a :
int[,] matran = {{1, 2}, {3, 4}, {5,6}};

Array "jagged"

Array "jagged" la array ma tung phan t& la array khéac, cac
array duoc chua trong array "jagged" co thé la array 1 chiéu, n
chiéu hay la array "jagged' khac.

int[][] matran; /1. dinh nghta bién array "jagged"

//2. khi biét duoc so luong, thiét lap s6 phan t& cho bién array
matran = new int[3][];

for (inti = 0;i < 3; i++) matran[i] = new int[2];

//3. gan gia tri cho ting phan t& khi biét duoc gia tri clia no
matran[0][0] = 1; matran[0][1] = 2; matran[1][0] = 3;
matran[1][1] = 4; matran[2][0] = 5; matran[2][1] = 6;



Néu co du théng tin tai thoi diém 1ap trinh, ta co thé viét 1énh
dinh nghta bién array nhu sau :
int[][] array = new int [3][];
array[0] = new int[] {1, 2};
array[1] = new int[] {3, 4};
array[2] = new int[] {5,6};

hay don gian :
int[][] array = new int [J[] {new int[[{1, 2}, new int[[{3, 4}, new int[] {5,6}};

hay don gian hon n(a :
int[][] array = {new int[]{1, 2}, new int[]{3, 4}, new int[] {5,6}};

1.6 Phuong phap phan tich tu-trén-xuéng

Nhu da thay & slide trudc, néu tng dung I6n chia rat nhiéu
ham chutic nang va phai x& ly rat nhiéu di liéu thi rat kho quan ly
chung trong 1 class don gian — can 1 céu tric phu hop dé quan ly
tmg dung 16n. Phuong phap duoc dung pho bién nhét la phuong
phap phan tich top-down.

No6i dung cua phuong phap nay la phan ra class ung dung lén
thanh n class nhé hon (v6i n du nhé dé viéc phan ra don gian). Moi
class nhé hon, néu con qua phuec tap, lai duoc phan ra thanh m
class nho hon nita (véi m du nhd), cit nhu vay cho dén khi cac
class tim duogc hodac la class da xay dung roi hoac la class kha don
gian, co thé xay dung dé dang.

Hinh vé sau day cho thay truc quan cua viéc phan tich top-
down theo hudng doi tuong.



chia thanh nhiéu class Ung dung cén viét =

nhéhhcrn, don gian dé gidi | 1 class d6i tuong phuc tap A
quyéthgn. |

! | |
Class A, Class A, Class A,

! ! l ! | l
Class Ay || Class Ay, | |Class Ay, || Class A, || Class A, | | Class A,

Céc class du nhé
hay da duoc xay

dung roi.

1.7 Namespace

Trén méi may cé 1 hé théng quan ly cac déi tuong duoc ding
boi nhiéu tng dung dang chay. M6i ung dung 16n gom rét nhiéu
class doi tuong khac nhau. M6i phan tir trong hé théng tong thé
déu phai co tén nhan dang duy nhat. DE dat tén cac phan tl trong
hé théng lon sao cho mbi phan tir cé tén hoan toan khac nhau (dé
tranh tranh chadp, nhap nhang), C# (va cac ngoén ngt .Net khac)
cung cap phuong tién Namespace (khong gian tén).

Namespace la 1 khéng gian tén theo dang phan cdp : moi
namespace sé chua nhiéu phan t& nhu struct, enum, class,
interface va namespace con. Pé truy xudt 1 phan ti trong
namespace, ta phai dung tén dang phan cép, thi du
System.Windows.Forms.Button la tén cla class Button, class miéu
ta doi tuong giao dién button trong cac form tng dung.

Trong file ma ngudén C#, dé truy xudt 1 phan ti trong khong
gian tén khac, ta co thé dung 1 trong 2 cach :

= dung tén tuyét déi dang cay phan cap. Thi du :
//dinh nghia 1 bién Button
System.Windows.Forms.Button objButton;



= dung lénh using <tén namespace>; Ké tu day, ta nhan
dang phan ti bat ky trong namespace doé thong qua tén
cuc bo. Thidu:
using System.Windows.Forms;
Button objButton; //dinh nghia 1 bién Button
TextBox objText;  //dinh nghia 1 bién TextBox

Microsoft da xay dung san hang ngan class, interface chuc
nang pho bién va dat chung trong khoang 500 namespace khac
nhau :

= System chita cac class va interface chuic ndng co ban nhat
cua hé thong nhu Console (nhap/xuat van ban), Math (cac
ham toan hoc),..

= System.Windows.Forms chua cac déi tuong giao dién pho
dung nhu Button, TextBox, ListBox, ComboBox,...

= System.Drawing chia cac doéi tuong phuc vu xuat dit liéu
ra thiét bi vé nhu class Graphics, Pen, Brush,...

=  System.lO chita céc class nhap/xuat dit liéu ra file.

= System.Data chita céc class truy xuat database theo ky
thuat ADO .Net.

1.8 Assembly

Ngoai khai niém namespace la phuong tién dat tén luan ly cac
phan ti theo dang cay phan cép thi C# con cung cap khai niém
assembly.

Assembly la phuong tién déng goéi vat ly nhiéu phan ti. Mot
assembly la 1 file kha thi (EXE, DLL,...) chita nhiéu phan t& bén
trong. Khi lap trinh bang méi trudng Visual Studio .Net, ta sé tao
Project dé quan ly viéc xay dung module chiic nang nao doé (thu
vién hay ung dung), moi project chira nhiéu file ma nguén dac ta



cac thanh phan trong Project d6. Khi may dich Project ma nguén
né sé tao ra file kha thi, ta goi file nay la 1 assembly.

Mo6i assembly c6 thé chira nhiéu phan t&r ndm trong cac
namespace luan ly khac nhau. Nguoc lai, 1 namespace coé thé
chtra nhiéu phan t&r ma vé mat vat ly ching nam trong cac
assembly khac nhau.

1.9 Két chuong

Chuong nay da gi6i thiéu cau truc cua chuong trinh VC# nhd
va don gidn gom 1 sé bién di liéu va 1 s6 ham xu ly cac bién di
liéu, tir do tong két lai cac kiéu dir liéu khac nhau co6 thé duoc dung
trong 1 chuong trinh, dac biét la cac kiéu liét ké, kiéu array, kiéu
record.

Chuong nay cling gidi thiéu phuong phap dat tén cho cac phan
tr cau thanh ung dung I6n 1 cach khoa hoc théng qua khai niém
namespace dang cay phan cap, cach chia cac phan t& cau thanh
ung dung lon trong cac module vat ly duoc goi la assembly.



Chuong 2

Cac khai niém chinh caa lap trinh huong doi tuong

2.1 Cau truc chuong trinh OOP

Chuong trinh = tap cac doi tuong song doc lap, tuong tac nhau
khi can thiét dé hoan thanh nhiém vu cda chuong trinh (ing dung).

d(r liéu cuc
bé trong
déi tuong

Diém nhap
chuong

trinh (ham dCr liéu cuc
Main) bé trong
ting ham

Cau truc chuong trinh hudng déi tuong rat thuan nhat, chi
chtra 1 loai thanh phan : déi tuong.

Cac déi tuong co tinh déc 1ap rat cao = quan ly, kiém soat
chuong trinh rdt dé (cho du chuong trinh co thé rat 16n) = dé
nang cap, bao tri.

Khéng thé tao ra dir liéu toan cuc cua chuong trinh = diém
yéu nhat cta chuong trinh cau tric khoéng ton tai nia.

2.2 Doi tuong (Object)
Déi tuong la nguyén tir cau thanh tng dung.

D6i tuong bao gom 2 loai thanh phan chinh yéu :



= Tap cac tac vu (operation) : mdi tac vu thuc hién 1 chuc
nang ro rang don gian nao do.

= Tap cac thudc tinh di liéu (attribute) : mbi thudc tinh co
kiéu dir liéu cu thé, va chta 1 gia tri cu thé thudc kiéu
tuong ung tai ting thoi diém. Cac thuéc tinh phuc vu cho
cac tac vu va la doi tuong xtr ly boi céac tac vu.
Viét phan mém hudng déi tuong la qui trinh dac ta cac loai doi
tuong cau thanh ung dung.
Pac ta moét loai dbi tuong la dac td 2 goc nhin khac nhau vé
déi tuong :
Goc nhin st dung : ding phat biéu interface.

Goc nhin hién thuc cu thé : dung phat biéu class.

Implementation
(class)

Interface
(abstract type) 4

........................................

2.3 Kiéu triru tuong (Abstract type) hay interface

Phat biéu interface dinh nghia théng tin st dung déi tuong ma
bén ngoai thay, két hop céc théng tin nay véi 1 tén goi, tén nay
duoc goi la tén kiéu trtru tuong (Abstract type) hay ngén gon la
type.

Interface la tap hop cac diém nhap (entry) ma bén ngoai co
thé giao ti€p véi déi tuong. C# cho phép dinh nghia nhiéu loai diém
nhap, nhung phd bién nhét la tac vu chuc nang (operation).



Ta dung chit ky (signature) dé dinh nghia va phan biét moi
diém nhéap. Chi ky cta 1 tac vu gom :

= tén tac vu (operation)

= danh sach tham s6 hinh thic, méi tham sé duoc dac ta boi
3 thuéc tinh : tén, type va chiéu di chuyén (IN, OUT,
INOUT).

= dac ta chuc nang cua tac vu (thuong & dang chu thich).

Mudn lam viéc voi 1 doi tuong nao doé, ta thuong dung bién doi
tuong. Bién doi tuong nén duoc dac ta kiéu bang tén interface, han
ché dung tén class cu thé.

Bién doi tuong la bién tham khao, né khong chia truc ti€p doi
tuong, né chi chia cac théng tin dé truy xuét duoc doi tuong, bét
chép daéi tuong dang nam & dau.

Bién d6i tuong thudc kiéu interface co thé tham khao dén
nhiéu doi tuong thudc céac class cu thé khac nhau mién sao cac
déi tuong nay ho tro duoc interface tuong ung.

Nhu vay, néu ta dung déi tuong théng qua bién thudc kiéu
interface thi ta khong can biét bat ky thong tin hién thuc chi tiét
nao vé doi tuong ma minh dang dung, nho vay code Ung dung sé
doc lap hoan toan véi class hién thuc ctia déi tuong duoc st dung
trong ung dung.

Thi du interface

Thi du sau day miéu ta 1 interface clia d6i tuong ma ho tro 2
tac vu chuan hoéa chuéi tiéng Viét vé dang t6 hop va dung san.
Thong qua interface, nguoi dung khong hé thay va biét chi tiét vé
hién thuc clia céac tac vu, nhung diéu nay khong hé ngan can ho
trong viéc dung doi tuong nao doé co interface VietLib.

interface |VietLib {
//tac vu chuén hoa chubi tiéng Viét vé dang t6 hop
int VnPre2Comp(String src, int len, ref String dst);
//tac vu chuan hoa chubi tiéng Viét vé dang dung san



int VNnComp2Pre(String src, int len, ref String dst);
}

2.4 Class (Implementation)
Phat biéu class dinh nghia chi tiét hién thuc déi tuong :

= dinh nghia cac thudc tinh, méi thudc tinh duoc dac ta boi
cac théng tin vé n6 nhu tén nhan dang, kiéu di liéu, tam
vuc truy xuét,... Kiéu cta thudc tinh co thé la type c6 dién
(kiéu gia tri : s6 nguyén, thuc, ky tu, chubi ky tu,...) hay
kiu doéi tuong (kiéu tham khao), trong truong hop sau
thudc tinh sé la tham khao dén déi tuong khac. Trang thai
clia doi tuong la tap gia tri cla tat ca thuéc tinh cta doi
tuong tai thoi diém tuong ung.

= 'coding' cac tac vu (miéu ta giai thuat chi tiét vé hoat dong
clia tac vu), cac ham noi bo trong class va cac thanh phan
khac.

Ngoai cac thanh phan chuc nang, ta con phai dinh nghia cac
tdc vu quan ly déi tuong nhu : khoi tao trang thai ban dau
(constructor), don dep cac phan tr lién quan dén déi tuong khi doi
tuong bi xéa (destructor).

Thi du vé class

Thi du sau day miéu ta 1 class hién thuc interface IVietLib :
class MyVietLib : IVietLib {
//dinh nghia cac thudc tinh can dung cho 2 tac vu

//[dinh nghta 2 tac vu quan ly déi tuong

MyVietLib() {...)

~MyVietLib() {...}

/[dinh nghta thuat giai tac vu chuén hoa chudi tiéng Viét vé dang t6 hop

int VnPre2Comp(String src, int len, ref String dst) {....}

/[dinh nghia thuat giai tac vu chuan hoa chudi tiéng Viét vé dang dung
sén



int VNnComp2Pre(String src, int len, ref String dst) {...}
}

2.5 Tinh bao dong (encapsulation)

Bao dong : che dau moi chi tiét hién thuc cua doi tuong, khéng
cho bén ngoai thay va truy xuat = tao do doc lap cao gilta cac doi
tuong (tinh nGi ghép — coupling — hay phu thuéc gitta cac doi tuong
rat thap), nho vay viéc quan ly, hiéu chinh va nang cap tung thanh
phan phan mém dé dang, khéng anh huéng dén cac thanh phan
khac.

= che ddu cac thudc tinh di liéu : néu can cho phép bén

ngoai truy xuat 1 thuéc tinh vat ly, ta tao 1 thudc tinh luan
ly (2 tac vu get/set tuong Ung) dé giam sat va kiém soat
viéc truy xuat.

= che dau chi tiét hién thuc cac tac vu.
= che dau cac local function va su hién thuc cua chung.

C# cung cap cac tir khoa private, protected, internal, public
(chuong 3) dé xac dinh tam vuc truy xuét tung thanh phan cua
class.

2.6 Tinh thira ké (inheritance)

Tinh thita ké cho phép gidm nhe cbéng suc dinh nghia
interface/class : ta c6 thé dinh nghia cac interface/class khong
phai tir dau ma bang céach ké thla interface/class cé san nhung
gan giong véi minh :

= Miéu ta tén cha : moi thanh phan cla cha tré thanh cla

minh.

= override 1 s6 method cula class cha, két qua override chi
tac dung trén doi tuong cla class con.

= dinh nghia thém céc chi tiét méi (thuong kha it).



Pa thura ké hay don thira k€. C# cho phép da thura ké interface
(da hién thuc), nhung chi ho tro don thira ké class.

Thira ké tao ra m6i quan hé cha/con : phan t& da co la cha,
phan t&r thira k€ cha duoc goi la con. Cha/con c6 thé la truc tiép
hay gian tiép.

V6i cac tinh chat vé thia ké nhu slide trudce, ta rut ra duoc 1 s6
y tudng :

= P3Gi tuong cla class con ludn I6n hay hay it nhat bang doi

tuong class cha (theo goc nhin nguoi dung).

= Va nhu thé, d6i tuong class con hoan toan co thé dong vai
tro cua doéi tuong class cha va thay thé doi tuong class cha
khi can thiét, nhung nguoc lai thuong khong duoc.

2.7 Tinh bao gop (aggregation)

1 d6i tuong co thé chia nhiéu déi tuong khac = tao nén mai
quan hé bao gop 1 cach dé quy gilta cac déi tuong. Thi du doi
tuong quoc gia chia nhiéu doi tuong tinh, doi tuong tinh chua
nhiéu déi tuong quan/huyén, ...

C6 2 goc nhin vé tinh bao gbp : ng nghia & hién thuc.

Goc nhin ngl nghia Goc nhin hién thuc

0 ) O
()0
Vi du vé bao gop

//dinh nghia class miéu ta doi tuong d6 hoa co ban
abstract class Geometry { // abstract base class




public abstract void Draw (Graphics g); // abstract operation
protected int xPos, yPos;
protected COLORREF color;

¥

//dinh nghia class d6 hoa phtic hop = tap cac déi tuong do hoa da
co
class GeoGroup : Geometry {

public override void Draw (Graphics g) {...} ; // override

private Geometry [] objList; /danh sach cac doi tuong thanh
phan;

int count; //s6 luong cac doi tuong thanh phan

I3
2.8 Thong diép (Message), da xa (Polymorphism)

Thong diép la phuong tién giao ti€p (hay tuong tac) duy nhat
gilta cac doi tuong, né cho phép goi 1 tac vu chuc nang clia 1 doi
tuong tir 1 tham khao dén doi tuong.

Thong diép bao gom 3 thanh phan :
= tham khao dén déi tuong can nho.
= tén tac vu mubn goi.

= danh sach tham s6 thuc can truyén cho (hay nhan vé tu)
tac vu.
public override void Draw (Graphics g) {
for (int i=0; i < count; i++)
objList[i].Draw(Q); //g6i thong diép nho doi tuong obijList]i]
// tu hién thi minh 1&n d6i tuong Vé g

}

Xét doan Iénh sau :
C1 obj = new C1();
obj.func(); //lan 1
obj = new C2();



obj.func(); //lan 2

Lénh go6i théng diép obj.func() kich hoat tac vu func() cua
class C1 hay tac vu func() cta class C2 ?

1.

Dung ky thuat xac dinh ham va lién két tinh : Dua vao
théng tin tai thoi diém dich, bién obj thuéc kiéu C1 va may
dich 16i go6i théng diép obj.func() thanh 16i goi ham
C1_func(). Nhu vay méi khi may chay lénh nay, ham
C1_func() sé chay, bat chédp tai thoi diém chay, obj dang
tham khao d6i tuong cula class khac (C2). Biéu nay khong
dung véi y muén nguoi lap trinh.

Dung ky thuat xac dinh ham va lién két dong : Lénh gdi
théng diép obj.func() khong duoc dich ra 1 16i goi ham nao
ca ma duoc dich thanh doan Iénh may v6i chic nang sau :
xac dinh bién obj dang tham khao dén déi tuong nao,
thudc class nao, réi goi ham func() cla class do chay. Nhu
vay, néu obj dang tham khao doéi tuong thuéc class C1 thi
ham C1_func() sé duoc goi, con néu obj dang tham khao
doéi tuong thudc class C2 thi ham C2_func() sé duoc goi.
Ta ndi 16i gbi thong diép obj.func() co tinh da xa. Diéu nay
giai quyét dung y mudn ngudi lap trinh.

Tinh da xa : cung 1 Iénh gdi thong diép dén doi tuong thong
qua cung 1 tham khao nhung & vi tri/thoi diém khac nhau co thé
kich hoat viéc thuc thi tdc vu khac nhau cua cac déi tuong khac

nhau.

Kiém tra kiéu (type check)

Khi 1ap trinh, ta thuong pham nhiéu 16i : 16i vé tir vung, cu
phap, 16i vé thuat giai... Trong cac 16i thi 16i vé viéc gan di liéu
khac kiéu thuong xay ra nhat.

PE phat hién triét dé va sém nhét cac 16i sai vé kiéu, may sé
dung co ché kiém tra ki€u chat va som tai thoi diém dich.



Trong luc dich, bat ky hoat déng gan di liéu nao (Iénh gan,
truyén tham s6) déu duoc kiém tra ky ludng, néu dir liéu va bién
luu trit khong "tuong thich” thi bao sai.

Tiéu chi khong "tuong thich" 1a gi ?

= dung ky thuat so trung tén kiéu : tén kiéu khong trung
nhau la khong tuong thich.

= dung mGi quan hé 'conformity' (tuong thich tong quat).
Kiéu A 'conformity' voi kiéu B néu A cung cdp moi tac vu
ma B c6, ting tac vu clia A cung cap tuong thich véi tac vu
tuong Ung cda B. N6i ndm na A I6n hon hay bang B thi A
‘conformity’ véi B.

Nhu vay, quan hé so trung hay quan hé con/cha (sub/super) la
truong hop déc biét clia quan hé tuong thich téng quat.

Nho dung méi quan hé 'conformity', mot bién obj thudc kiéu C1
c6 thé chira tham khao dén nhiéu déi tuong thudc nhiéu class khac
nhau, mién sao céc class nay tuong thich vaéi class duoc dung dé
dinh nghta bién obj.

2.9 Tinh téng quat hoa (Generalization)

Viét phan mém hudng déi tuong la qua trinh lap : viét phat
biéu interface/class dé dac ta tung loai ddi tuong céu thanh phan
mém.

Néu sb luong class cau thanh ung dung qua I6n thi viéc viét
phan mém sé kho khan, t6n nhiéu thoi gian céng stc hon.

Lam sao giam nhe thoi gian, cong suc lap trinh cac ung dung
lon ?

= srdung co ché thua ké trong dinh nghia interface/class.

= thay vi truc ti€p viét cac class cu thé dac td cho cac doi

tuong trong phan mém, ta chi viét 1 class tong quat hoa,
réi nho class nay sinh ty déng méa nguén cac class cu thé.



Thi du, thay vi phai viét n class gan giéng nhau nhu danh sach
cac s6 nguyén, danh sach cac s6 thuc, danh sach cac chubi, danh
sach cac record Sinhvien, danh sach cac déi tuong doé hoa,... ta
chi can viét 1 class tong quat hoa : danh sach cac phan t co kiéu
hinh thie T. Khi can tao 1 class danh sach cac phan ti thuéc kiéu
cu thé nao do, ta chi viét Iénh goi class téng quat hoa va truyén
tén kiéu cu thé clia phan ti trong danh sach.

Chuong 9 sé trinh bay chi tiét vé kha nang, tinh chat, muc doé
hd tro tdng quat hoa ctia ngdn ngi C#.

2.10 Két chuong

Chuong nay da gidi thiéu cau truc cua chuong trinh huéng doi
tuong, cac phuong tién dac ta doi tuong nhu interface, class.

Chuong nay ciing da gioi thiéu cac tinh chat lién quan dén viéc
dac ta va st dung déi tuong nhu thira k&, bao déng, bao gop, tong
quat hoa.

Chuong nay cling da gioi thiéu phuong tién giao ti€p duy nhat

gitta cac d6i tuong la thong diép, nhu cau can phai cé tinh da xa
trong viéc thuc hién Iénh go6i théng diép.



Chuong 3
Interface & Class trong C#

3.1 Téng quat vé phat biéu class cta C#

Ngén ngit C# (hay bat ky ngén ngit lap trinh nao khac) cung
cdp cho ngudi 1ap trinh nhiéu phat biéu (statement) khac nhau,
trong dé phat biéu class dé dac ta chi tiét hién thuc tung loai doi
tuong cdu thanh phan mém la phat biéu quan trong nhat. Sau day
la 1 template ciia 1 class C# :

class MyClass : BaseClass, I1, 12, 13 {
//[dinh nghia céc thudc tinh vat ly ctia doi tuong
//dinh nghta cac tac vu chuc nang, cac toan tu
//dinh nghta céac thudc tinh giao ti€p (luan ly)
//[dinh nghia cac dai dién ham chuc nang (delegate)
//[dinh nghia cac su kién (event)
//dinh nghia indexer cua class
//dinh nghia cac tac vu quan ly doi séng déi tuong

}

Khi dinh nghia 1 class méi, ta co thé thura ké t6i da 1 class da
co (don thura ké), tén class nay néu co, phai nam & vi tri dau tién

ngay sau dau ngan ":".

Khi dinh nghia 1 class, ta c6 thé hién thuc nhiéu interface khac
nhau (da hién thuc), danh sach nay néu co, phai nam sau tén
class cha. Trong truong hop nhiéu interface cé cung 1 tac vu
(phan biét bang chir ky) va néu class muén hién thuc ching khac
nhau thi ta dung tén dang phan cap :

class MyClass : BaseClass, I1, 12, I3 {
//hién thyc cac tac vu cung chii ky trong cac interface khac nhau
void I1.func1() {}
void 12.func1() {}
void 13.func1() {}



}
3.2 Dinh nghia thudc tinh vat ly

Méi thudc tinh vat ly clia déi tuong la 1 bién di liéu cu thé.
Phat biéu dinh nghia 1 thudc tinh vat ly sé dac ta cac thong tin sau
vé thudc tinh tuong ung :

= Tén nhan dang.

= Kiéu di liéu.

= Gia tri ban dau.

= Tam vuc truy xuat
Cu phap don gian dé dinh nghia 1 thudc tinh vat ly nhu sau :
[scope] type name [= value];
Thanh phan scope miéu ta tam vuc truy xuét clia thudc tinh,

c6 thé chon 1 trong 5 kha nang sau :
= public : thudc tinh cé thé duoc truy xudt béat ky dau.

= internal : thudc tinh c6 thé duoc truy xudt bat ky dau trong
cung assembly chua class.

= protected : thudc tinh co6 thé duoc truy xuét bdi class hién
hanh va cac class con, chau.

= protected internal : thudc tinh cé thé duoc truy xuat bat ky
dau trong cung assembly chua class hay cac class con,
chau.

= private : thudc tinh chi co thé duoc truy xuét noi bo trong
class hién hanh.

= néu thanh phan scope khong duoc miéu ta tuong minh,
thudc tinh sé c6 tdm vuc internal.



Hé théng cac doi tuong trén may tinh

Assembly

class

< “public i1;
l internali2; C1
‘n- protected i3;
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—» private i5; X
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Thanh phan type thuong la tén kiéu dir liéu cua thudc tinh
tuong Ung, nod co thé la tén kiéu gia tri hay tén kiéu tham khao.

Thanh phan name la tén nhan dang thudc tinh.

Thanh phan [= value] miéu ta biéu thic xac dinh tri ban dau
cuia thuéc tinh.

Thanh phan nao nam trong [] l1a nhiém y (optional), c6 thé co
hoac khong. Cac thanh phan khac bat budc phai co.

Thi du:

private int dorong = 10;
private int docao = 10;

3.3 Pinh nghia tac vu chuc nang

M®éi tac vu (operation) thuc hién 1 chic nang xac dinh, rd rang
nao dé ma bén ngoai doi tuong (client) can dung. Binh nghia tac
vu gom 2 phan : dinh nghia interface sir dung va dinh nghia thuat
giai chi tiét ma tac vu thuc hién (method).

Lénh dinh nghia 1 tac vu thudng gdm 5 phan sau :
[scope | attribute] return_type name (arg_list) body



= scope miéu ta tdm vuc truy xuéat cla tac vu : public,
protected, internal, protected internal, private.

= attribute miéu ta tinh chat hoat déng cua tac vu : static,
virtual, sealed, override, abstract, extern.

= return_type la tén kiéu cla gia tri ma tac vu sé tra vé.

= name la tén tac vu, arg_list la danh séach tur 0 t6i n tham s6

hinh thuc cach nhau boi ddu ',', dinh nghia m6i tham s6
hinh thiic gan giéng nhu dinh nghia thudc tinh vat ly.

3.4 Pinh nghia toan tu chuic nang

Méi toan tir (operator) thuc hién 1 phép toan xac dinh. Toan ti
la truong hop dac biét clia tac vu. Binh nghia toan t& gom 2 phan :
dinh nghia interface st dung va dinh nghta thuat giai chi tiét ma
toan tr thuc hién (method).

Lénh dinh nghia 1 toan t& thuong gobm 6 phan sau :
[scope] return_type operator name (arg_list) body

= scope miéu ta tam vuc truy xudt cla toan ti : public, static,
extern.

= return_type la tén ki€u cla gia tri ma toan t(r sé tra vé.
= pame laténtoan tu: +,-,%/,...

= arg_list la danh sach tu 0 (cho toan t& 1 ng6i) téi 2 (cho
toan t 3 ng6i) tham sé hinh thic cach nhau béi dau '),
dinh nghia méi tham s6 hinh thic gan giéng nhu dinh

nghia thudc tinh vat ly.

3.5 Pinh nghia thuoéc tinh giao tiép (luan ly)

M®bi thudc tinh giao tiép (luan ly) chang qua la 1 hay 2 tac vu
get/set (tham khao/thiét lap) néi dung thudc tinh tuong tng. Binh
nghta thuéc tinh giao ti€p la dinh nghta 1 hay 2 tac vu get/set.

Lénh dinh nghia 1 thudc tinh thudong cé dang sau :
[scope | attribute] type name {[getdef] [setdef]};



= scope, attirbute, type, name c6 y nghia giéng nhu lénh
dinh nghia tac vu.

= getdef va setdef la Iénh dinh nghia tac vu get va set thuéc
tinh tuong ung.
class Rectangle {
private int m_cao; //thudc tinh vat ly
public int Cao { //thubc tinh luan ly
get { return m_cao; }
set { if (value>0 && value <1024) m_cao = value; }

}
}

3.6 Pinh nghia doi tuong dai dién ham (delegate)

Nhiéu khi chung ta can viét 1énh goi ham ma chua biét tén cu
thé, tén cla ham chi co thé xac dinh tai thoi diém run-time.
Delegate cia C# cho phép ta giai quyét duoc yéu cau nay.

Delegate la 1 class doi tuong dac biét, doi tuong delegate chi
chura 1 field thong tin, field nay la dia chi cia 1 ham chuic nang nao
do.

Delegate dac biét hitu dung khi két hop véi su kién (Event) ma
ta sé trinh bay sau.

Lénh dinh nghia delegate thuong co6 dang :
[scope] delegate return_type name (arg_list);

= scope, return_type, name, arg_list co y nghia giong nhu
|énh dinh nghia tac vu.

3.7 Dinh nghia su kién (Event)

Tac vu chi co thé duoc (goi) kich hoat bdi ngudi lap trinh, trong
khi nhiéu ltic ta muén nguoi dung co6 thé kich hoat truc tiép chic
nang nao dé cua doi tuong (thi du déi tuong giao dién). Event la
phuong tién giai quyét yéu cau nay.



Event la 1 doi tuong thudc class delegate, sau khi duoc khoi
dong, no c6 thé miéu ta tr 1 t6i n tac vu chic nang ma sé duoc tu
kich hoat moi khi event xay ra.

Lénh dinh nghia Event giong nhu Iénh dinh nghia thuéc tinh
dir liéu :
[scope] event delegate_type name;
= scope, hame c6 y nghia gidng nhu Iénh dinh nghta thudc
tinh.

= delegate_type la tén cua 1 delegate da dinh nghia trudc.
3.8 Dinh nghia phan tui quan ly danh sach (indexer)

Dé truy xuét 1 déi tuong thudc 1 class, ta dung bién déi tuong.
Thong qua bién doi tuong (tham khao), ta truy xuét ting thanh
phan duogc phép (thudc tinh, tac vu, toan t,...) thong qua cu phap
goi thong diép : objVar.tén thanh phan.

Ngoai kha néng théng thuong trén, C# con cho phép két hop
vGi d6i tuong 1 danh séch cac phan tir dir liéu thudc 1 kiéu nao do.
Indexer chinh la kha nang nay.

Néu thudc tinh giao ti€p cho phép ta miéu ta 1 gia tri luan ly
duy nhat thi Indexer cho phép ta miéu ta 1 danh sach nhiéu gia tri
luan ly. Lénh dinh nghia Indexer gidong nhu Iénh dinh nghia thuéc
tinh luan ly :

[scope | attribute] type this [int i] {[getdef] [setdef]};

= scope, attirbute, type cé y nghia gidong nhu Iénh dinh nghia
thudc tinh.

= getdef va setdef la Iénh dinh nghta tac vu get va set phan
tlr tha i trong danh sach.
class Rectangle {
private int[] arr = new int[100];
public int this[int index] {//dinh nghia Indexer
get {
if (index < 0 |l index >= 100) { return O; }



else { return arr[index]; }

}
set {
if (I(index <0 |l index >= 100)) {
arr[index] = value;
}
}

}

Pé truy xudt phan t& tht i trong danh sach, ta dung cu phap
giéng nhu truy xuat bién array :
Rectangle objRec = new Rectangle();
objRec[0] = 0;
int ret = objRec[10];

3.9 Thanh phan static va thanh phan khong static

Phat biéu class duoc dung dé déc ta cac déi tuong cung loai
ma phan mém ding. Vé nguyén tac, khi déi tuong duoc tao ra
(bang lénh new), n6 sé chua tat ca cac thanh phan duoc dac ta
trong class tuong ung. Tuy nhién, néu xét chi li thi VC# cho phép
dac ta 2 loai thanh phan trong 1 class nhu sau :

1. Thanh phan static : la thanh phan cé tir khda static trong
lénh dinh nghia no. Pay la thanh phan két hop véi class, no khong
duoc nhan ban cho tung déi tuong va nhu thé déi tuong khong thé
truy xuét no. Cach duy nhét dé truy xuét thanh phan static la théng
qua tén class.

//Console la tén class chita cac ham truy xuat
//cac thiét bi nhap/xuét chuan
Console.Writeln("N6i dung can hién thi");

2.  Thanh phan khéng static : la thanh phan khong ding ti
khoa static trong lénh dinh nghta né. Day la thanh phan két hop
vOi tung déi tuong, né sé duoc nhan ban cho tung doi tuong. Ta
truy xuat thanh phan khong static théng qua tham khao déi tuong.



class Rectangle {
private int m_cao; //thudc tinh vat ly
public int Cao { //thudc tinh luan ly
get { return m_cao; }
set { if (value>0 && value <1024) m_cao

value; }

}

Rectangle r = new Rectangle();
r.Cao = 10;

3.10 Lénh dinh nghia 1 class C# dién hinh

class MyClass {

//1. dinh nghia cac thuéc tinh vat ly

private int m_x;

private int[] arr = new int[100];

//2. dinh nghia cac tac vu & toan tr chic nang

public void button1_Click(object sender, System.EventArgs
e) {}

//3. dinh nghia doéi tuong dai dién ham chuic nang
public delegate void EventHandler (Object sender, EventArgs

//4. dinh nghta su kién Click duoc x( ly bdi delegate EventHandler.
public event EventHandler Click;
//5. dinh nghta thudc tinh luan ly x
public int x {
get { return m_x; }
set { m_x = value; }
}
//6. dinh nghia cac tac vu quan ly déi tuong
public MyClass() { this.Click += new
EventHandler(button1_Click); }
~MyClass() {...} //ham destructor



//con tiép & slide ké sau
/[7. dinh nghia indexer
public int this[int index] {
get {
//kiém tra gioi han dé quyét dinh
if (index < 0 |l index >=100) { return 0; }
else { return arr[index]; }
}
set {
if (I(index < 0 Il index >= 100)) { arr[index] = value; }

}

I

Lénh dinh nghia 1 inreface C# dién hinh

interface IMyInterface {
//2. dinh nghia cac tac vu & toan tr chic nang
void button1_Click(object sender, System.EventArgs e) {}
//4. dinh nghta su kién Click duoc xU ly bdi delegate EventHandler.
event EventHandler Click;
//5. dinh nghta thudc tinh luan ly x
int x {get; set;}
/[7. dinh nghia indexer
int this[int index] {get; set;}
}

3.11 Két chuong

Chuong nay da gioi thiéu cu phap cla phat biéu class C# duoc
dung dé d&c ta chi tiét hién thuc 1 loai déi tuong duoc dung trong

chuong trinh.

Chuong nay ciing da gi6i thiéu cu phap cac phat biéu dé dinh
nghia cac thanh phan cau thanh déi tuong nhu thudc tinh vat ly,
thuéc tinh giao tiép, tadc vu chic nang, toan tl, delegate, event,

indexer.



Chuong nay ciing da phan biét 2 loai thanh phan duoc dac ta
trong 1 class : thanh phan dung chung (static) va thanh phan nhan
ban theo ting doi tuong.



Chuong 4

Vong doi doi twong va su twong tac gitra ching

4.1 Quan ly doi séng doéi tuong - Ham Constructor

Class mé hinh cac doéi tuong cung loai ma phan mém dung.
Luc lap trinh, ta chi dac ta class, doi tuong chua cé. Khi ting dung
chay, tai thoi diém céan thiét, phan mém sé phai tao tudng minh doi
tuong bang lénh new :

Rectangle objRec = new Rectangle(); //tao doi tuong

Trang thai cla d6i tuong la tap gia tri cu thé cua cac thudc
tinh. Ngay sau d6i tuong duoc tao ra, no can cé trang thai ban dau
xac lap nao d6. Ham constructor cho phép ngudi lap trinh miéu ta
hoat dong xac lap trang thai ban dau clia doi tuong.

Ciing giéng nhu nhiéu tac vu khac, ham constructor co thé co
nhiéu "overloaded" khac nhau (véi s6 luong tham sé khac nhau
hay tinh chat clia 1 tham s6 nao dé khac nhau).

M6éi 1an d6i tuong duoc tao ra (bdi [énh new), may sé goi tu
doéng constructor cua class tuong ung. Tuy theo tham s6 cua lénh
new ma constructor nao tuong thich sé duoc kich hoat chay.

Trong ndi bé 1 class, cac tac vu chi cé thé truy xuét cac thudc
tinh cla minh va cac thuéc tinh thia k€& tr cha c6 tam vuc
protected, public, chtr khong thé truy xuét truc ti€p cac thudc tinh
thra ké tr cha c6 thudc tinh private. Do d6 néu chi chay
constructor cla class can tao déi tuong thi khong thé khéi tao hét
cac thudc tinh cha déi tuong, can kich hoat hét cac constructor
clia cac class cha (gian ti€p hay truc tiép).

Mac dinh, khi can goi constructor clia class cha chay, may sé
goi constructor khong tham s6. Néu nguoi lap trinh muén khac thi
phai khai béo lai tuong minh "overloaded" nao can chay thong qua
ménh dé base() trong Iénh dinh nghia ham constructor.

/Iclass A c6 2 ham constructor



class A {

A() {...}
A(int i) {...)

'

//class B thira ké A, cd 2 ham constructor
class B: A{

B() : base() {...}

B(int i) : base (i) {...}

I

//class C thura ké B, c6 2 ham constructor
class C: B {
C() : base () {...}
C(inti) : base (i) {...}
o
C c1 =new C(); //kich hoat A() » B() » C()
C c2 = new C(5); //kich hoat A(5) —» B(5) —» C(5)

Viéc xac dinh constructor nao duoc kich hoat phai theo chiéu
ttr dudi 1én bat dau tir class duoc new, nhung cac constructor duoc
chay thuc su sé theo chiéu tir trén xuéng bat dau tur class to tién
doi dau.

4.2 Quan ly doi song doi tuong - Ham Destructor

Pa6i tuong la 1 thuc thé, n6 cé doi séng nhu bao thuc thé khac.
Nhu ta da biét, khi ta goi Iénh new, 1 doi tuong maoi thudc class
tuong Ung sé duoc tao ra (trong khong gian hé théng), trang thai
ban dau sé duoc xac lap thong qua viéc kich hoat day chuyén cac
constructor cla céac class thira k€. Chuong trinh sé luu gilt tham
khao dén déi tuong trong bién tham khao dé khi can, gdi théng
diép nho doi tuong thuc thi dum 1 tac vu nao doé.

VC# khong cung cép tac vu delete dé xoa doi tuong khi khong
can dung noé nia. That vay, danh gia 1 doi tuong nao dé coé can



dung nira hay khong la viéc khong dé dang, dé nham |an néu dé
chuong trinh ty lam.

Tom lai, trong VC#, chuong trinh chi tao tudng minh doi tuong
khi can dung no, chuong trinh khéng quan tam viéc xéa déi tuong
va cling khéng cé kha nang xo6a déi tuong.

Nhu vay, doéi tuong sé bi xéa Iuc nao, béi ai ? Hé théng co 1
module dac biét tén la "Garbage collection” (trinh don rac), module
nay sé theo doi viéc dung cac doi tuong, khi thay déi tuong nao ma
khdng con ai dung nia thi nd sé xoéa dum tu déng.

Trinh don rac khong biét trang thai doi tuong tai thoi diém bi
x6a nén né khong lam gi ngoai viéc thu hoi viing nhé ma déi tuong
chiém. Nhu vay rat nguy hiém, thi du nhu déi tuong bi x6a da mo,
khoa file va dang truy xuéat file dé dang.

Pé giai quyét van dé xoa déi tuong duoc triét dé, trinh don rac
sé goi tac vu destructor clia déi tuong sap bi x6a, nhiém vu cla
nguoi dac ta class la hién thuc tac vu nay.

Tac vu destructor khéng co kiéu tra vé, khong cé tham sé hinh
thic — khong co6 overloaded, chi c6 1 destructor/class ma thai.

Mac du nguoi dac ta class sé hién thuc tac vu destructor néu
thay can thiét, nhung code cla chuong trinh khéng duoc goi truc
ti€p destructor cuia doéi tuong. Chi cé trinh don rac cua hé thong
moi goi destructor clia déi tuong ngay trudc khi xéa doi tuong do.

Destructor cua 1 class cling chi xt ly trang thai doi tuong do
cac thuoc tinh cla class dé qui dinh, né can goi destructor cla
class cha dé xi ly tiép trang thai ddi tuong do céc thudc tinh
private cla class cha qui dinh, va cu thé tiép tuc.

Tom lai truéc khi xéa mét doi tuong, trinh don rac sé goi cac
destructor theo chiéu tu dudi 1én, bat dau tu class hién hanh cua
doi tuong, sau do téi class cha, ... va cudi cung la class t6 tién doi
dau (root).



5.3 Hiéu chinh thuéc tinh cac déi tuogng giao dién

Muén tuong tac véi doi tuong nao do, ta phai cé tham khao
dén doi tuong do. Thuong ta luu git tham khao déi tuong can truy
xuat trong bién doi tuong (bién tham khao). Théong qua tham khao
dén déi tuong, ta c6 thé thuc hién 1 trong cac hanh dong tuong tac
sau day :

= truy xuat 1 thudc tinh vat ly cda doi tuong cé tam vuc cho
phép (public hay internal hay protected).

= truy xuat 1 thuéc tinh luan ly ctia déi tuong.

= goi 1 tac vu hay toan t& cé tam vuc cho phép.

= truy xuat 1 event cliia doéi tuong.

= truy xuat 1 phan t& trong danh sach indexer cta déi tuong.

Goi 1 tac vu hay 1 toan tr la gibng nhau va can lam ro chi tiét
trong phan sau.

Xét doan lénh sau :
class C1 {
public void funci() {} //dich ra ham méa may co tén la C1_funct
public virtual func2() {} /dich ra ham ma may co tén la
C1_func2

}

class C2 : C1 {
public override funci() {} //dich ra ham méa may co tén la C2_funct
public override func2() {}//dich ra ham ma may c6 tén la C2_func2

}

C1 obj = new C1();

obj.func1(); /lan 1 — goi ham ma may nao ?

//doan code co thé lam obj chi vé ddi tuong cla class C2, C3,...
obj.func1(); /lan 2 — goi ham ma may nao ?



4.4 Lién két tinh trong viéc gai thong diép

Hai 1énh gdi thong diép obj.funci() trong slide trudc sé kich
hoat tac vu func1() cua class C1 hay tac vu func1() cua class C2 ?

1. Dung ky thuat xac dinh ham va lién két tinh :

Tai thoi diém dich, chuong trinh dich chi biét bién obj thudc
kiéu C1 va né dich ca 2 16i gdi thong diép obj.func1() thanh 16i goi
ham C1_func1(). Nhu vay moi khi may chay Iénh obj.func1() 1an 1,
ham C1_func1() sé duoc goi, diéu nay dung theo yéu cau cla
phan mém. Nhung khi may chay lénh obj.func1() lan 2, ham
C1_func1() cling sé duoc goi, diéu nay khéng dung theo yéu cau
clia phan mém vi lic nay obj dang tham khao doéi tuong cla class
C2.

Mac dinh, VC# dung ky thuat xac dinh ham va lién két tinh
khi dich 16i géi thong diép, do dé tao ra dé rui ro cao, chuong trinh
iing dung thuong chay khoéng dung theo yéu cau mong mudén!!!

4.5 Lién két dong dé dam bao tinh da xa

Bay gio néu ta hiéu chinh 2 Iénh géi thong diép obj.funci()
trong slide trudéc thanh obj.func2() thi may sé kich hoat tac vu
func2() cua class C1 hay tac vu func2() cua class C2 ?

2. Dung ky thuat xac dinh ham va lién két dong :

Lénh géi théng diép obj.func2() duoc dich thanh doan Iénh
may voi chiic ndng sau : xac dinh bién obj dang tham khao dén doi
tuong nao, thudc class nao, roi goi ham func2() cla class do chay.
Nhu vay, lan géi thong diép 1, bién obj dang tham khao doéi tuong
thudc class C1 nén may sé goi ham C1_func2(), diéu nay dung
theo yéu cau clia phan mém. Khi may chay Iénh obj.func2() lan 2,
doan code xac dinh ham va lién két dong sé goi duoc ham
C2_func2(), diéu nay cling dung theo yéu cau ctia phan mém. Ta
nai 16i gdi théng diép obj.func2() co tinh da xa.



Trong VC#, néu dung tur khéa virtual trong I1énh dinh nghta tac
vu thi tdc vu nay sé duoc x(r ly theo co ché lién két dong va sé
dam bao duoc tinh da xa, tuc dam bao tinh dung dan trong 16i goi
théng diép. Biét duoc diéu nay, tir day vé sau, mdi lan dinh nghia 1
tac vu hay 1 toan ti, ta hay luon dung tir khéa virtual két hop véi
no.

Luu y rang 2 tac vu constructor va destructor ctia doi tuong la
2 tac vu déac biét, chung quan ly doi séng doi tuong va chi duoc goi
béi hé thong. Ta khéng duoc phép dung tir khoa virtual khi dinh
nghia chung.

4.6 Xt ly su kién luén co tinh da xa

Chung ta hay viét 1 chuong trinh nhé gom 1 form giao dién,
trong form ta tao 1 Button co thudc tinh Text="Lam gi day?", thudc
tinh (Name) = btnStart, dinh nghia ham xt ly su kién Click cho né
roi viét code nhu sau :

//ham xt ly Click chu6t trén button do may tao ra

private void btnStart_Click(object sender, EventArgs e) {
//xudt théng bao dé kiém tra
MessageBox.Show("Ham btnStart_Click sé xu ly day");
/lthay d6i ham x( ly Click cho Button
this.btnStart.Click -= new EventHandler(btnStart_Click);
this.btnStart.Click += new EventHandler(btnStart_Click1);

Hay viét thém ham btnStart_Click1() nhu sau :

//ham xu ly Click chu6t trén button tu viét thém

private void btnStart_Click1(object sender, EventArgs e) {
//xudt thdng bao dé kiém tra
MessageBox.Show("Ham btnStart_Click1 sé xu ly day");
/lthay d6i ham x( ly Click cho Button
this.btnStart.Click -= new EventHandler(btnStart_Click1);
this.btnStart.Click += new EventHandler(btnStart_Click);



Bay gio néu chay chuong trinh, 1an dau click chubt ta sé thay
ham btnStart_Click() chay, nhung néu click chuét ti€p thi ham
btnStart_Click1() chay, ct thé thay phién nhau chay (theo y muén
nguoi lap trinh). Ta noi xu ly su kién ngudi dung ludn c6 tinh da xa.

4.7 Két chuong

Chuong nay da gidi thiéu vong doi clia ting doi tuong trong
chuong trinh, cach thic quan ly doi séng cua doi tuong, cac thoi
diém quan trong nhat nhu lic tao maoi di tuong, luc xéa doi tuong
cling nhu cach miéu ta cac hoat déng xay ra tai cac thoi diém nay.

Chuong nay cling da gidi thiéu su tuong tac gitta cac doéi tuong
trong lic chung dang séng dé hoan thanh nhiém vu cla chuong
trinh. Gaéi thong diép la su tuong tac chinh yéu gitta cac doi tuong,
va can phai cé tinh da xa.



Chuong 5
Xay dung giao dién ung dung bang Visual Studio

5.1 Téng quat vé xay dung ting dung bang VS .Net

Mot trong cac yéu cau quan trong clia cac ung dung hién nay
la phai co tinh than thién cao, gan gii véi nguoi dung. DE thda
man yéu cau nay, ing dung thuong sé hoat déng & ché do do hoa
truc quan.

Cac class cau thanh chuong trinh dung giao dién dé hoa duoc
chia lam 2 nhém chinh :

= Cac class miéu ta cac doi tuong giao dién véi ngudi dung
nhu Form, Button, TextBox, Checkbox,... Nhiém vu cua
cac déi tuong nay la giup nguoi dung co thé tuong tac dé
dang, truc quan voi chuong trinh dé nhap/xuét dir liéu, dé
diéu khién/giam sat hoat déong cta chuong trinh. Cac doi
tuong nay con che dau moi chi tiét vé thuat giai va di liéu
bén trong chuong trinh, ngudi dung khéng can quan tam
dén chung.

= Céac class miéu td cac chuc nang can thuc hién cua
chuong trinh.

Viét code tuong minh dé dac ta cac déi tuong giao dién la 1
cong viéc rat khé khan va ton nhiéu cong suc, thoi gian.

Pé giam nhe cong suc dac ta cac doi tuong giao dién, cac moi
truong lap trinh truc quan (nhu Visual Studio .Net) da viét san 1 s6
déi tuong giao dién thudng dung va cung cép cong cu dé ngudi lap
trinh thiét ké truc quan giao dién cla ung dung bang cach tich hop
cac doi tuong giao dién c6 san nay : nguoi lap trinh déng vai tro
hoa si dé vé/hiéu chinh kich thudc, di chuyén vi tri cac phan tu
giao dién can cho ung dung.



Ngoai ra moi truong truc quan con cho phép nguai lap trinh tu
tao cac déi tuong giao dién mai (User Control) dé dung trong cac
ing dung duoc viét sau dé (chuong 9).

Qui trinh viét ing dung theo co ché nay duoc goi la viét tng
dung bang céach lap ghép cac linh kién phan mém, n6 giéng nhu
viéc 1ap may tinh tir cac linh kién phan cting nhu CPU, RAM, disk,
keyboard, monitor,...= rat dé dang va nhanh choéng.

Moi phan t giao dién, du nhé hay 16n, du don gian hay phtc
tap, déu la ctra s6 (window). HDH Windows sé quan ly cac clia so
lam viéc theo thoi gian. Mot Uing dung c6 thé dung nhiéu cla sé
trong qua trinh hoat déng, nhung tung thoi diém chi cé 1 s6 it cla
s6 duoc chuong trinh hién thi dé lam viéc véi nguoi dung.

Chung ta sé lam quen 1 s6 d6i tuong giao dién, nam duoc tinh
chat va kha nang cua tung déi tuong dé khi lap trinh ting dung nao
do, ta sé chu doéng chon lya va dung chung cho phu hop véi ting
ng( canh su dung.

5.2 Mét s6 doi tuong giao dién thuong dung

Control buttons

#+ MiniCalculator : =101 x|
Window = Form, —
Dialogbo/ |
Title bar/ Backspace CE | C
Textbox

MC 7 8 9 / Sart

Button » MS 4 5 [ = %

MR 1 2 3 - 1/%

M+ 0 +/- . + =
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Cac tinh chat chung cua cac doéi tuong giao dién

DPéi tuong giao dién cé nhiing tinh chat giéng nhu déi tuong
binh thudng, né clng duoc céu thanh tur cac loai thanh phan :
thudc tinh, tac vu, event, delegate...

Moi déi tuong giao dién chua kha nhiéu thudc tinh lién quan
dén nhiéu loai trang thai khac nhau :

= (Name) : day la thuéc tinh dac biét, xac dinh tén nhan
dang cla doéi tuong, gia tri cla thuéc tinh nay sé tré thanh
bién tham khao dén doi tuong, code cua ung dung sé
dung bién nay dé truy xudt déi tuong.

= cac thudc tinh xac dinh vi tri va kich thudc (Layout) :
Location, Size, Margin...

= cac thudc tinh xac dinh tinh chat hién thi : Text, Font,
ForeColor, BackColor,...

= cac thuéc tinh xac dinh hanh vi (Behavoir) : Enable,
Visible...

= cac thudc tinh lién két dit liéu database : DataBindings,...
5.3 Hiéu chinh thuéc tinh cac déi tuong giao dién

Khi tao truc quan 1 doi tuong giao dién, moi truong da gan gia
tri dau mac dinh cho cac thudc tinh, thuong ta chi can thay doi 1
vai thuéc tinh la dap ung duoc yéu cau riéng. C6 2 cach dé hiéu
chinh gia tri 1 thuéc tinh :
= tryc quan théng qua ctra s6 thudc tinh cta déi tuong giao
dién.

= |ap trinh truy xuét thudc tinh ctia doi tuong giao dién.



Properties « 1 X

buttonl System.Windows.Forms.Button =

oz £ 3

A
(DataBindings)
(Name) button1
AccessibleDescriptic
Form1 AccessibleName
AccessibleRole Default
AllowDrop False
Anchor Top, Left
AutoEllipsis False
AutoSize False v

5.4 Su kién - Ham xu ly su kién

Moi déi tuong giao dién co kha nhiéu sy kién dé nguoi dung
kich hoat. Nguoi 1ap trinh c6 thé dinh nghia ham x{ ly két hop voi
su kién can xt ly. Khi ung dung chay, luc ngudi dung kich hoat su
kién, ham xut ly su kién tuong ung (néu co) sé chay.

Thi du khi user &n chu6t vao button tén "button1”, hé théng tao
ra su kién "Click" dé kich khdi ham button1_Click() chay.

Mudn tao ham xu ly su kién trén déi tuong giao dién, ta chon
doi tuong, clra s6 thudc tinh clia n6é sé hién thi, click icon dé
hién thi danh sach cac su kién cla déi tuong, duyét tim su kién
can x(x ly, nhap tén ham x& ly vao combobox bén phai su kién (hay
&n kép chuot vao comboBox dé may tao tu dong ham xu ly).

Propetties
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5.5 Qui trinh dién hinh viét 1 ung dung bang VC#

1.

Trudc hét phai ndm bat yéu cau phan mém dé xac dinh
cac chic nang ma ung dung phai cung cap cho nguoi
dung.

Phéan tich so lugc ting chuc nang va tim ra cac class phan
tich cau thanh chuic nang tuong ung.

Thiét ké chi tiét cac class phan tich : xac dinh cac thudc
tinh va cac tac vu ciing nhu phac hoa giai thuat cua tung
tac vu. Phan loai cac class phan mém thanh 2 nhém :
nhom cac doéi tuong giao dién (cac form giao dién) va
nhém cac class miéu ta thuat giai cac chiic nang bén trong
cua ung dung. Trong cac ung dung nhoé dung thuat giai
don gian, ta thuong dat cac thuét giai chic nang truc tiép
trong cac ham xt ly su kién clia cac doéi tuong giao dién.

Hién thuc phan mém bang VC# gém 2 cong viéc chinh :

" thiét ké truc quan céc form giao dién nguoi ding : moi
form chia nhiéu phan ti giao dién, cac phan ti giao
dién thuong da co san, néu khong ta phai tao thém 1
s6 déi tuong giao dién méi (User Control). Ung véi mbi
phan tir giao dién vua tao ra, nén thiét lap gia tri dau
cho thudc tinh "Name" va 1 vai thuéc tinh can thiét.

= tao ham xU& ly su kién cho cac su kién can thiét trén
cac phan ti giao dién roi viét code cho ting ham xui ly
su kién vua tao ra.

5.6 Thi du viét ing dung giai phuong trinh bac 2

1.

Chay VS .Net, chon menu File.New.Project dé hién thi cira
s6 New Project.

Mé& rong muc Visual C# trong TreeView "Project Types",
chon muc Window, chon icon "Windows Application" trong
listbox "Templates" bén phai, thiét lap thu muc chuc
Project trong listbox "Location", nhap tén Project vao



textbox "Name:", click button OK dé tao Project theo céac
thong s6 da khai bao.

Form d4u tién cda ung dung da hién thi trong clra sé thiét
ké, viéc thiét ké form la qua trinh lap 4 thao tac tao
maéi/xéa/hiéu chinh thuéc tinh/tao ham x ly su kién cho
ttng doi tuong can dung trong form.

Néu clra s6 ToolBox chua hién thi chi ti€t, chon menu
View.Toolbox dé hién thi n6 (thudng nam & bén trai man
hinh). Click chuét vao button sl (Auto Hide) ndm & goc
trén phai cltra s6 ToolBox dé chuyén no6 vé ché do hién thi
thuong truc.

Duyét tim phan t& Label (trong nhém Common Controls),
chon nd, doi chudt vé vi tri thich hop trong form va vé né
véi kich thuéc mong muén. Hiéu chinh thudc tinh Text =
"Nhap a :". Néu can, hay thay déi vi tri va kich thudc cua
Labelva cua Form.

Duyét tim phan t& TextBox (trong nhém Common
Controls), chon né, doi chudt vé vi tri bén phai Label vira
vé va vé no véi kich thuéc mong muén. Hiéu chinh thuéc
tinh (Name) = txtA. Néu can, hay thay doi vi tri va kich
thudc cua TextBox.

L&p lai cac budc 4, 5 dé vé 2 Label "Nhap b :", "Nhap ¢ :",
2 TextBox co6 (Name) = txtB, txtC, 1 button "Bat dau giai"
co (Name) = btnStart, 3 Label cdé (Name) lan luot la
IbIKetqua, IbIX1, IbIX2.

»  PGi véi cac déi tuong gidng nhau, ta cé thé dung ky
thuat Copy-Paste dé nhan ban vé tinh chung cho dé
dang.

Sau khi thiét ké xong, Form c6 dang sau :



Form1 |Z| |E| [z|

Mhap a: | |

Nhapb: | |

MHhapc: | |

| e |

labeld

8. Doai chuét vé button "Bat dau giai", dn kép chudt vao no dé
tao ham xu ly su kién Click chudt cho button, ctra s6 ma
nguén sé hién thi dé ta bat dau viét code cho ham. Luu y
rang dé tao ham xur ly su kién bat ky cho déi tuong 1 cach
chinh quy, ta phai hién thi cra s6 thudc tinh cta déi tuong,
réi hién thi danh sach cac su kién réi méi dinh nghia ham
Xt ly sy kién mong muon.

9. Viét code cho ham btnStart_Click() nhu sau :
private void btnStart Cllck(object sender, EventArgs e) {
//dinh nghia cac bién can dung
double a, b, c;
double delta;
double x1, x2;
//ma hda chudi nhap thanh gia tri thuc a,b,c
a = Double.Parse(txtA.Text);
b = Double.Parse(ixtB.Text);
¢ = Double.Parse(txtC.Text);
/tinh biét s6 delta clia phuong trinh
delta=b*b-4*a”*c;
if (delta >=0) {//néu c6 nghiém thuc
x1 = (-b + Math.Sqrt(delta)) / 2 / a;
= (-b - Math.Sqrt(delta)) / 2 / a;
IbIKetqua.Text = "Phuong trinh c6 2 nghiém thuc :";
IbIX1.Text ="X1 =" + x1;



IbIX2.Text = "X2 =" + x2;

} else { //néu v6 nghiém
IbIKetqua.Text = "Phuong trinh v6 nghiém®;
IbIX1.Text = IbIX2.Text = "";

}
}

10. Hiéu chinh ham khdi tao form nhu sau :
public Form1() {
InitializeComponent();
//x6a ndi dung ban dau cla cac Label két qua
IbIKetqua.Text = IbIX1.Text = IbIX2. Text = "*;

}

11. Chon menu Debug.Start Debugging dé dich va chay ung
dung. Hay thir nhap tung bd ba (a,b,c) cua phuong trinh
bac 2 r6i dn button "Bat dau giai" dé giai va xem két qua.

5.7 Két chuong

Chuong nay da gidi thiéu cac doi tuong giao dién phd dung,
qui trinh tao/xéa/hiéu chinh thudc tinh cla doi tuong cling nhu tao
ham xt ly su kién cho 1 s6 su kién quan tam trén déi tuong giao
dién.

Chuong nay clng déa gisi thiéu qui trinh dién hinh dé xay dung
chuong trinh cé giao dién dé hoa duoc thiét ké truc quan (thay vi
phai viét code kho khan).



Chuong 6

Twong tac voi nguoi dung trong uing dung C#

6.1 Téng quat vé tuong tac nguoi dung/chuong trinh

Trong luc chuong trinh chay, né thudng phai tuong tac véi
nguoi dung. Su tuong tac gom 2 hoat dong chinh :

= chd nhan di liéu do ngudi dung cung cép hay cho nhan
lénh clia nguodi dung dé thuc thi 1 chiic nang nao do.

= hién thi thong bao va/ho&dc két qua tinh toan ra man
hinh/may in dé ngudi dung biét va st dung.

Su tuong tac gita nguoi dung va may tinh dugc thuc hién
thong qua céac thiét bi nhap/xuat (thiét bi 1/0 - input/output) nhu
ban phim/chudt dé nhap di liéu hay 1énh, man hinh/may in dé xuét
két qua hay théng bao...

Hién co hang tram hang ché tao thiét bi /0, méi hang ché tao
rat nhiéu model cla cung 1 thiét bi (td. hang HP ché rat nhiéu
model may in phun muc, may in laser,...). M6i model thiét bi cua
ting hang cé nhiing tinh chat vat ly riéng va khac véi cac model
khac.

Pé gilip ngudi lap trinh truy xudt cac thiét bi I/0O dé dang, doc
lap voi tinh chat phan cung cla thiét bi, HDH Windows va VC# da
che ddu moi tinh chat phan cuing cua céac thiét bi va cung cap cho
nguoi lap trinh 1 giao ti€p st dung duy nhat, doc lap véi thiét bi :
nguoi dung sé tuong tac véi chuong trinh thong qua céac doi tuong
giao dién :

= nguoi dung ra Iénh bang cach kich hoat su kién xac dinh

cua 1 doéi tuong giao dién. Thi du click chuét vao button
"Bat dau giai" dé ra lénh chuong trinh giai dum phuong
trinh bac 2 c6 3 tham s6 a, b, ¢ da nhap.

= nhap gida tri dung/sai thong qua chon/cdm chon
RadioButton hay checkbox.



= nhé&p chon lya 1/n théng qua chon RadioButton tuong ung
trong GroupBox, hay chon muc tuong ung trong Listbox,
ComboBox.

= nhap s6 nguyén, sé thuc, chubi théng qua TextBox...

= xudt két qua ra man hinh théng qua cac déi tuong
RadioButton, Checkbox, TextBox, ListBox, ComboxBox,
TreeView...

Trong truong hop can xuat két qua phtc tap bat ky, ta xem no
nhu 1a tap hop nhiéu chudi van ban, nhiéu phan t& anh bitmap,
nhiéu phan tr d6 hoa toan hoc nhu hinh chi nhat, hinh tron,...—
Xuat két qua phuc tap la qua trinh 13p vé ting phan ti cau thanh
két qua phuc tap.

6.2 Doi tuong vé va co ché vé néi dung

Cac doi tuong Form, PictureBox, Printer cho phép vé ndi dung
bat ky Ién chung.

M®6i 1an can veé lai ndi dung clia déi tuong (ltc bat dau hién thi,
lic thay d6i vi tri, kich thudc clia déi tuong), may sé tao su kién
Paint, su kién nay sé kich hoat ham xu ly tuong Ung cua doéi tuong.
Nhu vay, néu muon vé thong tin chi tiét 1én doi tuong, nguoi lap
trinh phai dinh nghta ham xt ly su kién Paint cua doi tuong va hién
thuc thuat giai dé vé chi tiét thong tin 1én déi tuong.

Khi can thiét, nguoi 1ap trinh c6 thé goi tac vu Refresh() cua
doi tuong dé nho may tao dum su kién Paint hau vé lai déi tuong.

Template clia ham xtt ly su kién Paint clia déi tuong nhu sau :
private void Form1_Paint(object sender, PaintEventArgs e) {

/Ixac dinh doi tuong muc tiéu
Control control = (Control)sender;
/thay d6i kich thudc, vi tri néu can
//xac dinh doi tuong graphics (d6i tuong vé) clia doi tuong
Graphics g = e.Graphics;
//goi céac tac vu vé cla doi tuong vé nhu Drawlmage,



//DrawString, DrawLine,... dé xuat cac théng tin bitmap,
//chudi van ban, hinh dé hoa toan hoc.

}

6.3 Xuat chuodi van ban

DPoi tuong vé (graphics) cung cap khoang 70 tac vu vé khac
nhau, méi tac vu gdm nhiéu bién thé (overloaded) dé giup ta diéu
khién vé noi dung dé dang, tién loi. O day chung ta chi gidi thiéu 1
s@ tac vu pho dung.

Tac vu DrawString cho phép xudt chubi van ban theo dinh
dang xac dinh. N6 c6 nhiéu bién thé, bién thé kha manh va dung
phé bién cé dac ta nhu sau :

public void DrawString (

string s, //chudi can xuét

Font font, //cac tinh chét font chir can dung dé vé
Brush brush, //mau vé chubi

float x, //toa dd x cla diém canh 1& chudi

float y, /toa d6 y clia diém canh & chubi

StringFormat format);  //thudc tinh diéu khién vé chudi

Thi du ta c6 bién now miéu ta thong tin thoi diém hién hanh, ta
c6 thé viét doan code sau dé rut trich thong tin tir bién now va xuét
thong tin gio/phut/giay ra gita form ung dung :

/tao chubi miéu ta gio/phut/giay hién hanh

String buf = " + now.Hour + " + now.Minute + "" +

now.Second;

/tao doéi tuong font chi can dung

Font myFont = new Font("Helvetica", 11);

//tao bién miéu ta ché do canh gita khi xuét chudi

StringFormat format1 = new StringFormat(StringFormatFlags.NoClip);

format1.Alignment = StringAlignment.Center;

//xudt chubi miéu ta gio/phut/giay

g.DrawString(buf, myFont, System.Drawing.Brushes.Blue,
X0, rec.Height - 35, format1);



6.4 Xuat anh bitmap

Tac vu Drawlmage cho phép vé bitmap tir ngudn cé san, thi
du tur file bitmap. N6 c6 nhiéu bién thé, bién thé kha manh va dung
phd bién co dac ta nhu sau :

public void Drawlmage (

Image

Image image, //doi tuong chira anh bitmap goc
Rectangle destRect, /Ivung ch(r nhat chira két qua
//trong do6i tuong vé
int srcX, //toa d6 x cla vung anh goc
int srcY, //toa doy cua vung anh goc
int srcWidth,  //d6 rong ving anh goc can vé
int srcHeight, //d6 cao ving anh goc can vé
GraphicsUnit srcUnit,  //don vi do ludng dugc dung
ImageAttributes imageAttr)  //cach thuc xur ly
//ting pixel anh goéc khi vé

srcX, srcY, sreWidth, srcHeight

destRect <

6.5 Xuat hinh dé hoa

Tac vu DrawLine

Tac vu DrawLine cho phép vé doan thang duoc xac dinh bdi 2
dinh. N6 c6 nhiéu bién thé, bién thé kha manh va dung phd bién
co dac ta nhu sau :



public void DrawLine (
Pen pen, //miéu ta nét, mau duong vé
intx1, //toa dd x cua diém dau
intyl, //toa doy cua diém dau
intx2,  //toa do x clia diém cudi
int y2 /ltoa d6 y cla diém cudi

)

Trude khi goi DrawLine, phai tao déi tuong Pen miéu ta nét,
mau cua duong vé :
/tao pen voi mau Blue, nét vé 2 pixel
Pen pen = new Pen(Color.FromArgb(0,0, 255), 2);

Tac vu DrawRectangle

Tac vu DrawRectangle cho phép vé hinh chitr nhat duoc xac
dinh bdi 2 dinh chéo nhau. N6 cé nhiéu bién thé, bién thé kha
manh va dung phé bién co dac ta nhu sau :

public void DrawRectangle (
Pen pen, //miéu ta nét, mau duong vé
int x1,  //toa dd x cua diém dau
intyl, //toa doy cua diém dau
intx2,  //toa do x clia diém cudi
inty2)  //toa doy cua diém cudi

Luu y tac vu DrawRectangle chi vé dudng bién, mudn té nén
hinh chr nhat, ta can goi tac vu FillRectangle (dac ta giébng nhu tac
vu DrawRectangle), chi khac la tham sé dau la déi tuong mau t6 :

//tao brush véi mau do, t6 dac
Brush brush = new SolidBrush(Color.FromArgb(255, 0,
0));

Tac vu DrawEllipse

Tac vu DrawEllipse cho phép vé hinh ellipse duoc xac dinh boi
hinh chir nhat bao quanh nd. N6 cé nhiéu bién thé, bién thé kha
manh va dung phé bién co dac ta nhu sau :

public void DrawEllipse (



Pen pen, //miéu ta nét, mau duong vé
intx1, //toa dd x cua diém dau
intyl, //toa doy cua diém dau
intx2,  //toa do x cla diém cudi
inty2)  //toa doy cua diém cudi

Luu y tac vu DrawEllipse chi vé duong bién, mudn t6 nén hinh
ellipse, ta can goi tac vu FillEllipse (dac ta gidbng nhu tac vu
DrawEllipse), chi khac la tham s dau la déi tuong mau t6 :

//tao brush véi mau do, t6 dac
Brush brush = new SolidBrush(Color.FromArgb(255, 0,
0));

Tac vu DrawPolygon

Tac vu DrawPolygon cho phép vé hinh nhiéu canh khép kin.
N6 c6 nhiéu bién thé, bién thé kha manh va dung phé bién co dac
ta nhu sau :
public void DrawPolygon (
Pen pen, //miéu ta nét, mau duong vé
Point[] points) //danh sach cac dinh cua polygon

Luu y tac vu DrawPolygon chi vé duong bién, mudn t6 nén
hinh polygon, ta can goi tac vu FillPolygon (dac ta giong nhu tac
vu DrawPolygon), chi khac la tham s6 dau la déi tuong mau to :

//tao brush véi mau do, t6 dac
Brush brush = new SolidBrush(Color.FromArgb(255, O,
0));

Tac vu DrawCurve

Tac vu DrawCurve cho phép vé cong tron xuyén qua nhiéu
diém theo phép tension xac dinh. N6 c6 nhiéu bién thé, bién thé
kha manh va dung phé bién cé dac ta nhu sau :

public void DrawCurve (
Pen pen, //miéu ta nét, mau dudng vé
Point[] points //danh sach cac dinh cua polygon
int offset, //vi tri diém bat dau vé trong danh sach



int numberOfSegments, //s6 doan can vé
float tension  //phép tension duoc dung

)

Thidu:
private void Form1_Paint(object sender, PaintEventArgs €) {
//tao 2 but vé& cho duong thdng va cong
Pen redPen = new Pen(Color.Red, 3);
Pen greenPen = new Pen(Color.Green, 3);
/tao cac dinh
Point point1 = new Point(10, 100), point2 = new Point(40,

75);

Point point3 = new Point(70, 125), point4 = new Point(100,
50);

Point point5 = new Point(130, 180), point6 = new Point(160,
40);

Point point7 = new Point(200, 100);

Point[] curvePoints = { point1, point2, point3, point4, point5,
point6, point7 };

//vé& céc doan thang.

e.Graphics.DrawLines(redPen, curvePoints);

/lthiét lap offset, s6 doan cong, va tension.

int offset = 0, numSegments = 6;

float tension = 0.5F;

//vé dudng cong tron qua cac dinh.
e.Graphics.DrawCurve(greenPen, curvePoints, offset,
numSegments, tension);



6.6 Thi du viét ing dung vé doéi tuong phuc hop

Pé cung c6 kién thic vé cac tac vu xudt ndi dung téng hop
chira chudi van ban, anh bitmap va cac hinh dé hoa toan hoc,
chuing ta hay viét ing dung gia lap dong ho treo tuong cé 3 kim
gio/phut/giay va cé qua lac theo goc 20 do.

Phan tich thong tin can xuat, ta thay cé cac thanh phan :
= hinh bitmap miéu ta khung dong do, ban s6 dong ho.

= 4 doan thang miéu ta 3 kim gid/phut/giay va can I&c. Vong
tron nhé miéu ta qua 1ac. Cac hinh toan hoc nay thay doi
vi tri theo thoi gian.

= chubi hién thi gio/phut/giay.
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Dung ddi tuong Timer vaéi thoi gian dém khoang 40ms, mai lan
dém xong né tao su kién Paint dé kich hoat ham vé lai Form ung
dung. Nhu vay moi giay ta vé lai khoang 25 lan, t6¢c do nhu thé nay
la vira di dé nguoi ding cam thdy dong ho gan nhu that.

Qui trinh dién hinh dé xay dung ung dung déng hé qua lac
gbm céac budc sau day :

1. Chay VS .Net, chon menu File.New.Project dé hién thj cla
s6 New Project.

2. MG rong muc Visual C# trong TreeView "Project Types",
chon muc Windows, chon icon "Windows Application”
trong listbox "Templates" bén phai, thiét 1ap thu muc chia
Project trong listbox "Location", nhap tén Project vao
textbox "Name:" (td. VCDongho), click button OK dé tao
Project theo cac thong s6 da khai bao.

3. Form dau tién cua ung dung da hién thi trong ctra sé thiét

ké, luc nay form hoan toan tréng, chua chita doi tuong
giao dién nao.



4. NEu cla s6 ToolBox chua hién thi, chon menu
View.Toolbox dé hién thi nd (thudng nam & bén trai man
hinh). Duyét tim phan t& Timer (trong nhém Comopents
hay nhém All Window Forms), chon nd, doi chudt vao
trong form (& vi tri nao cling duoc vi déi tuong nay khong
duoc hién thi) va vé no vai kich thudc tuy y. Hiéu chinh
thudc tinh (Name) = myTimer.

5. Chon d6i tuong myTimer, cta s6 thudc tinh ctia n6 sé hién
thi, click icon  dé hién thi danh sach cac su kién cla doi
tuong, an kép chuét vao comboBox bén phai su kién Tick
dé may tao tu dong ham x( ly cho su kién nay.

6. Viét code cu thé cho ham nhusau:
//ham phuc vu Timer
private void myTimer_Tick(object sender, EventArgs e) {
myTimer.Stop(); //dung dém timer
this.Refresh();  //vé lai form theo gid hién hanh

}

7. An phai chuot vao muc Formi.cs trong clra sé Solution
Explorer rdi chon option View Designer dé hién thi lai ctra
s6 thiét ké Form. Chon Form, cla sé thudc tinh clda no sé
hién thi, click icon dé hién thi danh sach cac su kién
cua Form, duyét tim su kién Paint, an kép chudt vao
comboBox bén phai su kién Paint dé may tao tu dong ham
X ly cho su kién nay. Viét code cu thé cho ham nhu sau :

private void Form1_Paint(object sender, PaintEventArgs e) {
/ltao d6i tuong image goéc
Image bgimg = Image.FromFile("c:\\bgclock.bmp");
//xéc dinh doi tuong muc tiéu
Control control = (Control)sender;
/thay d6i kich thudc form theo anh khung déng ho
control.Size = new Size(bgimg.Width + 10 + 8, bgimg.Height
+10 + 35);
//xac dinh doi tuong graphics (d6i tuong vé) cua doi tuong



Graphics g = e.Graphics;

//vé bitmap miéu ta khung dong ho
g.Drawlmage(bgimg, 5,5);

//dinh nghia cac bién can dung

Rectangle rec = control.DisplayRectangle;

Pen hPen;

Brush hBrush;

int xo,yo,rqgl,rh,rm, rs;

int x, y;

//thiét lap tam dong ho

X0 = 76; yo = 74,

//thiét lap ban kinh can lac, kim gid/phut/giay
rql = 140; rh = 50; rm = 55; rs = 60;

/[tao pen dé vé can lac

hPen = new Pen (Color.FromArgb(0,0, 255),2);
/ltao brush dé t6 nén qua lac

hBrush = new SolidBrush(Color.FromArgb(255, 0, 0));
//xac dinh gid/phut/giay hién hanh

DateTime now = DateTime.Now;

//tinh goc cla can lac (goc quay max. la 40 do)
double goc = 80*now.Millisecond/1000;

if (goc < 40) goc = goc +70;

else goc = 150-goc;

//d6i goc can l4c tir d6 ra radian

goc = goc*3.1416/180;

//xac dinh tam qua l4c (diém con lai cla can lac)
X = xo+(int)(rgl*Math.Cos(goc));

y = yo+(int)(rgli*Math.Sin(goc));

/Ivé can lac

g.DrawLine(hPen, xo, yo, X, y);

/Ivé qua lac

g.FillElipse(hBrush, x-3, y-3, 5, 5);
g.DrawEllipse(hPen,x-4,y-4,7,7);

//tao pen dé vé kim gio



hPen = new Pen(Color.FromArgb(0,0,0),3);

//tinh goc cua kim gio

goc = 90+360*(now.Hour+(double)now.Minute/60)/12;
//d6i goc tr do ra radian

goc = goc*3.1416/180;

//xac dinh toa d6 dinh thir 2 cua kim gio

X = X0 - (int)(rh * Math.Cos(goc));

y = yo - (int)(rh * Math.Sin(goc));

//vé Kim gio

g.DrawLine(hPen, xo, yo, X, y);

/tao pen dé vé kim phut

hPen = new Pen(Color.FromArgb(65,110,55),2);
//tinh goc cua kim phut

goc = 90+360*now.Minute/60;

//d6i goc tor d6 ra radian

goc = goc*3.1416/180;

//xac dinh toa dé dinh thu 2 cua kim phut
X = X0 - (int)(rm * Math.Cos(goc));

y = yo - (int)(rm * Math.Sin(goc));

//vé kim phut

g.DrawLine(hPen, xo, yo, X, y);

/ltao pen dé vé kim giay

hPen = new Pen(Color.FromArgb(237,5,220),1);
/ltinh gbc cua kim giay

goc = 90+360*now.Minute/60;

//d6i goc tir do ra radian

goc = goc*3.1416/180;

//xac dinh toa dé dinh thur 2 cua kim giay

X = X0 - (int)(rs * Math.Cos(goc));

y = yo - (int)(rs * Math.Sin(goc));

//vé Kim giay

g.DrawLine(hPen, xo, yo, X, y);

/tao chubi miéu ta gio/phut/giay hién hanh



String buf = "* + now.Hour + ":" + now.Minute + ":" +
now.Second;

/ltao do6i tuong font chi can dung

Font myFont = new Font("Helvetica", 11);

//tao bién miéu ta ché& dd canh gitra khi xuét chudi

StringFormat format1 = new
StringFormat(StringFormatFlags.NoClip);

format1.Alignment = StringAlignment.Center;

//xudt chudi miéu ta gio/phut/giay

g.DrawString(buf, myFont, System.Drawing.Brushes.Blue,

X0, rec.Height - 35, format1);
//lcho phép timer chay tiép
myTimer.Start();

}

8. Chon menu Debug.Start Debugging dé dich va chay ung
dung. Xem két quava danh gia két qua.

6.7 Két chuong

Chuong nay da gioi thiéu cach thuc tuong tac gitta nguoi dung
va chuong trinh dé nhap/xuét di liéu.

Chuong nay cling da gioi thiéu cac doi tuong giao dién cung
cac tac vu xuét dir liéu dang chudi, dang bitmap, dang hinh dé hoa
toan hoc. Két hop 3 loai dit liéu nay, ta co thé tao két xuat bat ky.



Chuong 7
Ghi/doc dir liéu cua ing dung C# ra file

7.1 Téng quat vé doi séng cliia dir liéu — ung dung VC#

Khi chuong trinh bat dau chay, n6 sé tao ra di liéu, x( ly dir
liéu cho dén khi hoan thanh nhiém vu va dung chuong trinh.

Khi chuong trinh két thuc, thuong cac di liéu cia chuong trinh
sé bi mat. Do do, trong Iic chuong trinh chay, khi can thiét, ta sé
ghi cac di liéu ra file dé luu gili lau dai. Sau nay khi can dung lai,
ta sé doc dix liéu tir file vao cac bién chuong trinh dé xur ly tiép.

VC# cung cép 3 class do6i tuong FileStream, BinaryWriter,
BinaryReader (trong namespace System.lO) dé phuc vu viéc
ghi/doc bién dr liéu thudc céc kiéu dinh s&n phd bién ra file & dang
nhi phan (dang duoc ma hda trong chuong trinh). Néu biét duoc
cach thuc mé hoéa dir liéu (dugc trinh bay trong mén Nhap mén
dién toan), ta sé kiém tra truc tiép duoc két qua duoc ghi ra file.

7.2 Ghi dir liéu ra file 6 dang nhi phan

Qui trinh dién hinh dé ghi dir liéu trong chuong trinh ra file &
dang nhi phan (khéng giai ma dit liéu) :
//1. tao d6i tuong quan ly file
FileStream stream = new FileStream("C:\\data.bin",
FileMode.Create);
/2. tao d6i tuong phuc vu ghi file
BinaryWriter writer = new BinaryWriter(stream);
//3. Xt ly di liéu theo yéu cau chuong trinh
inti=-15;
double d = -1.5;
String s = "Nguyén Van Hiép";
bool b = true;
//4. ghi d{ liéu ra file
writer.Write(b); writer.Write(i); writer.Write(d); writer.Write(s);



//5. déng céac doéi tuong duoc dung lai
writer.Close(); stream.Close();

Tac vu write cla class BinaryWriter c6 14 bién thé 1 tham s6

dé ghi dyoc 14 kiéu di liéu dinh s&n pho bién sau day :

= Boolean

= Byte, SByte

" |nt16, Int32, Int64

= UInt16, UInt32, UInt64

= Single, Double, Decimal

= Byte[], Char{]

= Char, String

Mudn ghi néi dung cla bién thuéc 1 trong 14 kiéu dir liéu dinh
san trén, ta goi tac vu write theo dang sau :
writer.Write(varname);  //writer la  bién  doéi  tuong
BinaryWriter

Tac vu write cla class BinaryWriter con c6 2 bién thé 3 tham
s& dé ghi duoc cac phan tir chon lon trong danh sach :
//ghi count byte ttr vi tri index trong danh sach buffer
BinaryWriter.write(Byte[] buffer, int index, int count);
//ghi count ky tu tu vi tri index trong danh sach buffer
BinaryWriter.write(Char[] buffer, int index, int count);

7.3 Doc dit liéu tur file 6 dang nhi phan

Qui trinh dién hinh dé doc di liéu tir file nhi phan vao chydng
trinh (khdng ma hoa di liéu) :
//1. tao d6i tuong quan ly file
FileStream stream = new FileStream("C:\\data.bin",
FileMode.Open);

/2. tao d6i tuong phuc vu doc file

BinaryReader reader = new BinaryReader(stream);

//3. dinh nghta cac bién d liéu theo yéu cau chuong trinh

int i; double d; String s; bool b;

//4. doc di liéu tu file vao cac bién



b= reader.ReadBoolean();  //doc tri luan ly

i = reader.ReadInt32(); //doc s6 nguyén 32 bit

d = reader.ReadDouble(); //doc s6 thuc chinh xac kép
s = reader.ReadString(); //doc chubi

//5. déng céac doéi tuong duoc dung lai

reader.Close(); stream.Close();

7.4 Ghi dir liéu ra file 6 dang text

Mac du viéc ghi/doc di liéu ra file & dang nhi phan (y nhu
trong may) la rat don gian, hiéu qua (khéi phai thuc hién ma
hoa/giai ma di liéu). Tuy nhién, file nhi phan ciing c6 1 s6 nhuoc
diém :

= nguoi dung khé xem, khé kiém tra nodi dung cua file.

= ngudi dung kho tao dir liéu dudi dang nhi phan dé chuong
trinh doc vao xu ly.

Trong trudng hop can nhap nhiéu théng tin cho chuong trinh,
ta khong thé dung cac déi tuong giao dién nhu textbox, listbox.
Trong truong hop nay, ta sé dung trinh soan thao van ban dé soan
di lieu dudi dang van ban hau xem/kiém tra/stra chita dé dang.
File vén ban chia dit liéu la danh sach gém nhiéu chudi, méi chubi
miéu ta 1 dix liéu (luan ly, s6 nguyén, sé thuc, chudi,...), cac chudi
sé duoc ngan cach nhau bdi 1 hay nhiéu dau ngan. Dau ngan
thuong dung la ky tu giong c6t TAB, ky tu xuéng hang.

VC# cung cép céac class doi tuong cé tén la FileStream,
StreamWriter, StreamReader (trong namespace System.lO) dé
phuc vu viéc ghi/doc bién di liéu thudc cac kiéu dinh s&n phé bién
ra file & dang text. Trong trudng hop nay, tac vu ghi di liéu sé tu
dong giai ma dang nhi phan sang dang chubi tuong duong trudc
khi ghi ra file. Khi doc lai chudi miéu ta di liéu, ta phai méa hoa di
liéu tr dang chudi thanh dang nhi phan truéc khi chia vao bién di
liéu bén trong chuong trinh.



Qui trinh dién hinh dé ghi dir liéu trong chuong trinh ra file &
dang text (gidi ma di liéu nhi phan thanh dang chubi) :
//1. tao d6i tuong quan ly file
FileStream stream = new FileStream("C:\\data.txt",
FileMode.Create);
/2. tao d6i tuong phuc vu ghi file
StreamWriter writer = new StreamWriter(stream,
Encoding.Unicode);

//3. Xt ly di liéu theo yéu cau chuong trinh

inti=-15;

double d = -1.5;

String s = "Nguyén Van Hiép";

bool b = true;

/14. ghi d liéu ra file

writer.Write(b); writer.Write("\t");  //ghi 1 d(t liéu va dau ngan
writer.Write(i); writer.WriteLine(); //ghi 1 di liéu va dau ngan
writer.Write(d); writer.Write("\t"); //ghi 1 di liéu va dau ngan
writer.Write(s); writer.Write("\t"); //ghi 1 dit liéu va dau ngan
//5. dong céc doéi tuong duoc dung lai

writer.Close();

stream.Close();

7.5 Doc dir liéu tu file text

Qui trinh dién hinh dé doc dir liéu tu file text vao chuong trinh
(ma hoa dir liéu tir chudi thanh dir liéu nhi phan) :

//1. tao déi tuong quan ly file

FileStream stream = new FileStream("C:\\data.txt",
FileMode.Open);

/2. tao d6i tuong phuc vu doc file

StreamReader reader=new
StreamReader(stream,Encoding.Unicode);

//3. dinh nghta cac bién di liéu theo yéu cau chuong trinh

int i; double d; String s; bool b; String buf=null;

//4. doc di liéu tur file vao cac bién



Readltem(reader,ref buf); b = Boolean.Parse(buf); //doc tri luan ly
Readltem(reader,ref buf); i = Int32.Parse(buf);  //doc s6 nguyén 32 bit
Readltem(reader,ref buf); d = Double.Parse(buf); //doc sé thuc
Readltem(reader,ref buf); s = buf; //doc chuoi
//5. déng céac doéi tuong duoc dung lai
reader.Close(); stream.Close();
//ham doc chudi miéu ta 1 dit liéu nao do
static void Readltem(StreamReader reader, ref String buf) {
char ch;
//thiét 1ap chubi nhap duoc luc dau la réng
buf ="*;
//lap cho dén khi hét file
while (reader.EndOfStream != true) {
ch = (char)reader.Read(); //doc 1 ky tu
if (ch I="\t' && ch !="\r' && ch!="\n') /néu la ky tu binh thuong
buf += ch.ToString();
else { //néu la ddu ngan thi két thuc viéc doc chudi
if (ch =="\r') reader.Read(); /doc bo ludn ky tu \n'
return;  //trd két qua vé noi goi

}

7.6 Thi du vé doc/ghi dix liéu cé dién

Gia sir ta co 2 file A.txt va B.txt chia thong tin vé 2 ma tran

theo

qui uéc nhu sau :
chubi dau tién miéu ta sé hang
chudi ké ti€p miéu ta s6 cot
cac chubi con lai miéu ta gia tri ting phan td, ting hang tur
trén xuéng, moi hang tu trai sang phai.

= cac chubi di lieu duoc ngan cach nhau béi dau ngan ',

|\r|, |\n|



Thi du ma tran (5,7) duoc chira nhu sau :
57
2,3,4,5,6,7,8
9,10, 11, 12, 13, 14, 15
16, 17, 18, 19, 20, 21, 22
23, 24, 25, 26, 27, 28, 29
30, 31, 32, 33, 34, 35, 36

Ta hay viét chuong trinh doc 2 ma tran A va B vao bd nhg, tinh
ma tran téng roi xuét két qua ra file van ban S.txt.

Qui trinh dién hinh dé xay dung chuong trinh theo yéu cau trén
nhu sau :

1. Chay VS .Net, chon menu File.New.Project dé hién thij clra
s& New Project.

2. M& rong muc Visual C# trong TreeView "Project Types",
chon muc Windows, chon icon "Console Application" trong
listbox "Templates" bén phai, thiét lap thu muc chua
Project trong listbox "Location", nhap tén Project vao
textbox "Name:" (td. TongMT), click button OK dé tao
Project theo cac théng sé da khai bao.

3. Ngay sau Project vira duogc tao ra, cia s6 soan code cho
chuong trinh duoc hién thi. Thém lénh using sau day vao
dau file :

using System.|O;

4. Viét code cho than class Program nhu sau :
class Program {
static double[,] A; //matran A
static double[,] B; //matran B
static double[,] S; //matran S
static int hang, cot;
//ham doc ma tran vao bién b6 nhé
static void ReadMT(string path, ref double[,] A, ref int hang, ref int
cot) {



//1. tao d6i tyong quan ly file

FileStream stream = new FileStream(path, FileMode.Open);

//2. tao d6i tyong phuc vu doc file

StreamReader  reader =  new  StreamReader(stream,
Encoding.ASCII);

//3. dinh nghia céc bién di liéu theo yéu cau chyong
trinh

int i, j; string buf ="*;

//4. doc di liéu tu file vao cac bién

Readltem(reader, ref buf); hang = Int32.Parse(buf);  //doc s
hang

Readltem(reader, ref buf); cot = Int32.Parse(buf); /ldoc s cot

//lphan phéi ving nhé cho ma tran

A = new double[hang, cot];

//doc tling phan t& ma tran

for (i = 0; i < hang; i++)

for (j = 0; j < cot; j++) {
Readltem(reader, ref buf);
Ali, j] = Double.Parse(buf); //doc s6 thuc
}

//5. déng céac doéi tyong dyoc dung lai

reader.Close(); stream.Close();
}
//ham ghi ma tran ra file text
static void WriteMT((string path, double[,] A, int hang, int cot) {

//1. tao d6i tyong quan ly file

FileStream stream = new FileStream(path, FileMode.Create);

/2. tao d6i tyong phuc vu ghi file

StreamWriter writer = new StreamWriter(stream, Encoding.ASCII);

//3. dinh nghia cac bién di liéu theo yéu cau chyodng
trinh

inti, j;

/4. ghi dit liéu ti cac bién ra file



writer.Write(hang); writer.Write(", "); //ghi s6 hang va dau
ngan
writer.Write(cot); writer.WriteLine(); //ghi s6 c6t va dau
ngan
//ghi ma tran
for (i = 0; i < hang; i++) { /ghi tung hang ma tran
for (j = 0; j < cot; j++) {
writer.Write(A[i, j]); writer.Write(","); /lghi phan i i,
}
writer.WriteLine(); //ghi ddu xuéng hang
}
//5. déng céac doi tyong dyoc dung lai
writer.Close(); stream.Close();
}
//ham doc chudi miéu ta 1 di liéu nao do
static void Readltem(StreamReader reader, ref String buf) {

char ch ="\0"
//thiét 1ap chubi nhap dyoc lic dau la rong
buf — ||||;

while (reader.EndOfStream != true) {//Idp doc bo cac dau ngan
ch = (char)reader.Read(); //doc 1 ky tu
if (ch!="," && ch !="\r' & ch !="\n")
break; /Inéu la ky tu binh thyong thi ding
}
buf += ch.ToString();
/llap doc cac ky tu clia chubi di liéu
while (reader.EndOfStream != true) {
ch = (char)reader.Read(); //doc 1 ky tu
if (ch==""1lch=="r"ll ch =="n)
return;  //néu la dau ngan thi dung
buf += ch.ToString(); //chta ky tu vao bd dém

}
}

//diém nhéap chuong trinh



static void Main(string[] args) {
inti,j,h=0,c=0;
//[doc ma tran A tu file c:\A.txt
ReadMT("c:\\a.txt", ref A, ref hang, ref cot);
//doc ma tran B tu file c:\B.txt
ReadMT("c:\\b.txt", ref B, ref h, ref c);
if (h!=hang Il c !=cot) {
Console.WriteLine("Hai ma tran A, B khong cung kich thyéc");
return;
}
//[phan phéi ma tran tong S
S = new double[hang, cot];
/tinh ma tran tong S
for (i = 0; i < hang; i++)
for (j = 0; j < cot; j++) SIi, j] = Ali, j] + BIi, jl;
//xuét ma tran két qua ra file c:\S.txt
WriteMT("c:\\S.ixt", S, hang, cot);
} //hét ham Main
} //hét class program

5. Chon menu Debug.Start Debugging dé dich va chay ung
dung. Luu y la trudc khi chay ung dung, hay dung chuong
trinh soan thao van ban (NotePad, WordPad,...) soan thao
2 file c:\A.txt, c:\B.txt chtta d liéu cua 2 ma trdn A va B
theo qui udc o slide 12.

7.7 Ghi/Poc hé théng doéi tuong ra/vao file

Poc/ghi dir liéu trén cac bién thudc kiéu gia tri (int, double,
char{],..) rdr dé vi ndi dung cua cac bién nay khong chua tham
khdo dén cac thanh phan khac. Nguoc lai, viéc doc/ghi ndi dung
cla 1 d6i tuong thuong rat khé khan vi déi tuong co thé chua nhiéu
tham khao dén cac déi tuong khac va cac déi tuong co thé tham
khao vong lan nhau. P& ho tro viéc doc/ghi ndi dung cua déi
tuong, VC# dé nghi ky thuat "Serialization".



M6t ddi tuong chi co thé duoc "serialize/deserialize" (ghi/doc
dung ky thuat Serialization) néu no6 thudc class "serializable". Dé
dinh nghia 1 class "serializable" dé dang va don gian nhét, ta chi
can thém ménh dé [Serializable] trudc phat biéu dinh nghia class
doé:

[Serializable]
public class A {...}

Pé ghi 1 d6i tuong (va toan bé cac déi tuong ma nd phu thude)
& dang nhi phan, ta viét template nhu sau :
/1. xtr ly va xay dung déi tyong

B b;
//2. dinh nghia doéi tyong FileStream miéu ta file chira két qua
FileStream fs = new FileStream("c:\\data.obj",

FileMode.Create);
//3. tao déi tyong BinaryFormatter phuc vu ghi doi tyong
BinaryFormatter formatter = new BinaryFormatter();
//4. goi tac vu Serialize cla formatter dé ghi d6i tyong
formatter.Serialize(fs, b);
//dong file lai
fs.Flush();
fs.Close();

Pé doc lai 1 d6i tuong (va toan bd cac déi tuong ma nd phu

thudc) & dang nhi phan ta, viét template nhu sau :

//1. dinh nghia bién déi tuong dé chira ndi dung tir file

B b;

/2. dinh nghta déi tuong FileStream miéu ta file chtta dt liéu da cé

FileStream fs = new FileStream("c:\\data.obj", FileMode.Open);

/3. tao d6i tuong BinaryFormatter phuc vu doc doéi tuong

BinaryFormatter formatter = new BinaryFormatter();

//4. goi tac vu Deserialize dé doc d6i tuong tir file vao

b = (B) formatter.Deserialize(fs);

//dong file lai

fs.Close();



7.8 Thi du vé doc/ghi hé théong doéi tuong

Gia su ta co hé thong céac doi tuong voi trang thai va moi quan
hé gitra chung cu thé nhu sau. Luu y chung c6 méi quan hé bao
gop dang vong :

intB1 =2
dbIB2 = 2.345
intA1 =1
/ dblA2 = 1.234
ba pabt
pba lintA1=3
pbat — dblA2 = 3.456
pab
intA1 =4
ddi tuong class B dblA2 = 4.567
déi tuong class A e pab

Gia st bién b dang tham khao t6i déi tuong class B. Hay viét
chuong trinh ghi hé thdng déi tuong nay lén file dé khi can, doc lai
vao bd nhé hau xt ly tiép.

Qui trinh xay dung tng dung giai quyét yéu cau trén nhu sau :

1. Chay VS .Net, chon menu File.New.Project dé hién thj cira
s6 New Project.

2. Mo rong muc Visual C# trong TreeView "Project Types",
chon muc Windows, chon icon "Console Application" trong
listbox "Templates" bén phai, thiét lap thu muc chua
Project trong listbox "Location", nhap tén Project vao
textbox "Name:" (td. WRODbject), click button OK dé tao
Project theo céc thong sé da khai bao.

3. Ngay sau Project vira duogc tao ra, cia s6 soan code cho
chuong trinh duoc hién thi. Thém lénh cac using sau day
vao dau file :

using System.lO;



using System.Runtime.Serialization;
using System.Runtime.Serialization.Formatters.Binary;

4. Viét code cho ham Main va cac ham dich vu khac nhau
sau :
class Program {
static String fbuf;
static void Main(string[] args) { //diém nhap ctia chuong trinh
//xay dung hé thong doéi tuong va ghi Ién file
Create_SaveObiject();
//doc lai hé théng déi tuong
//ReadObiject();
}
//ham xay dung hé théng déi tuong va ghi lén file
public static void Create_SaveObject() {
//khé tao doéi tuong b theo hinh & silde 24
B b = new B();
b.init(2,2.345);
b.Setba(1,1.234,b);
b.Setpba(3,3.1416,b);
b.Setpba1i(4,4.567,b);
//ghi déi tuong b dung ky thuat Serialization
try {
//1. dinh nghia doi tuong FileStream miéu ta file chia két
qua
FileStream fs = new FileStream("c:\\data.obj", FileMode.Create);
/2. tao déi tuong BinaryFormatter phuc vu ghi déi tuong
BinaryFormatter formatter = new BinaryFormatter();
//3. goi tac vu Serialize cua formatter dé ghi déi tuong
formatter.Serialize(fs,b);
//4. dong file lai
fs.Flush(); fs.Close();
} catch (Exception e) { Console.WriteLine(e.ToString()); }
}

//ham doc d6i tuong b dung ky thuat Serialization



public static void ReadObiject() {
try {
/1. dinh nghta déi tuong FileStream miéu ta file chiia dit liéu da co
FileStream fs = new FileStream("c:\\data.obj", FileMode.Open);
//2. tao doi tuong BinaryFormatter phuc vu doc déi tuong
BinaryFormatter formatter = new BinaryFormatter();
//3. goi tac vu Deserialize dé doc d6i tuong tu file vao
B b = (B) formatter.Deserialize(fs);
//4. dong file lai
fs.Close();
} catch (Exception e) { Console.WriteLine(e.ToString()); }
} //hét ham Main
} //hét class program

5. An phai chuot vao phan tir géc clia cay Project trong clra
s6 Solution Explorer, chon option Add.Class, dat tén la
A.cs dé tao ra file dac ta class A. Khi clta s6 hién thi ma
nguén cla class A hién thi, dic ta class A nhu doan code
dudi day :

//thém lénh using sau & dau file

using System.Runtime.Serialization;

namespace WRODbject {

[Serializable]
public class A {
//dinh nghia cac thuéc tinh di liéu
private int intA1;
private double dblA2;
private B pab;
//dinh nghia cac tac vu
public A() {}
public void init(int a1, double a2, B p) {
this.intA1 = af;
this.dblA2 = a2;
this.pab = p;



}
}

6. An phai chuot vao phan tir géc clia cay Project trong clra
s6 Solution Explorer, chon option Add.Class, dat tén la
B.cs dé tao ra file dac ta class B. Khi clta s6 hién thi ma
ngudn cua class B hién thi, d&c ta class B nhu doan code
dudi day :

//thém 1énh using sau & dau file

using System.Runtime.Serialization;

namespace WRODbject {

[Serializable]
public class B {
//dinh nghta cac thudc tinh dir liéu
private intintB1;
private double dbIB2;
private A ba;
private A pba;
private A pbai;
//dinh nghia cac tac vu
public B() { }

public void init(int b1, double b2) {

this.intB1 = b1; this.dblB2 = b2;
ba = new A(); pba = new A(); pbal = new A();

}

public void Setba (int a1, double a2, B b) {

this.ba.init (a1,a2,b);

}

public void Setpba (int a1, double a2, B b) {

this.pba.init (a1,a2,b);

}

public void Setpba1 (int a1, double a2, B b) {

this.pba1.init (a1,a2,b);

}

} //hét class B



} //hét namespace WRODbiject

7. Chon menu Debug.Start Debugging dé dich va chay ung
dung. Hé thong doi tuong sé duoc tao ra va luu lén file
c:\data.obj.

8. Hién thi clra s6 soan ma nguén file Program.cs, chu thich
lénh goi Create_SaveObject(); va bo chu thich 1énh goi
ReadObject();. Doi chuét v& 1énh "B b = (B)
formatter.Deserialize(fs);" trong ham ReadObject(), click
chuét vao lénh trai cta lénh nay dé thiét lap diém dung.
Chon menu Debug.Start Debugging dé dich va chay tng
dung. Ung dung sé dimg & lénh dung. Ddi chuét vé bién b,
ta thdy clra s6 hién thi gia tri cia bién nay ltuc nay la null.

9. An F10 dé thuc hién dung lénh nay réi dimg lai, doi chudt
vé bién b, r6i moé rong cay phan cap miéu ta noi dung bién
b va thdy né chita dung théng tin nhu slide 14, nghia la
chuong trinh da doc duoc toan bd hé théng doéi tuong da
luu Qi truoc day.

7.9 Két chuong

Chuong nay da gio6i thiéu cac doi tuong phuc vu ghi/doc di liéu
ra/vao file cung cac tac vu ghi/doc dir liéu c6 dién ra/vao file.

Chuong nay cling da gioi thiéu cac doéi tuong phuc vu ghi/doc
hé thong déi tuong ra/vao file cung céac tac vu ghi/doc hé théng doi
tuong cé moi quan hé tham khao phtc tap ra/vao file.



Chuong 8
Xay dung class tong quat héa bang VC#

8.0 Dan nhap

Chuong nay gi6i thiéu mot loai class dac biét : class tong quat
hoa, nd giup nguoi lap trinh t6i thiéu hoa viéc viét ho céac class co
tinh chat giong nhau.

Chuong nay cling gi6i thiéu cach miéu ta cac thong tin rang
budc kém theo ting tén kiéu hinh thic dugc dung trong class tong
quat hoa, cach dung class téng quat hoa dé yéu cau may sinh ma
tu déng ra class cu thé.

8.1 Téng quat vé interface va class tong quat hoa

Trong phuong phap xay dung chuong trinh huéng déi tuong,
chuong trinh la tap cac doi tuong s6ng va tuong tac lan nhau dé
hoan thanh nhiém vu. S6 luong cac doi tuong cdu thanh phan
mém thuong rat I6n, nhung chung thuong thudc 1 sé loai xac dinh.
Viét phan mém hudng déi tuong la qua trinh lap dac ta cac loai doi
tuong cau thanh chuong trinh.

Trong céac chuong trinh I6n va phtc tap, so loai doi tuong can
dac ta co thé 16n nén thoi gian, cong suc dac ta chung ciing sé 16n.

Pé giam nhe thoi gian, cong stic dac ta cac doi tuong, mé hinh
huéng doi tuong da gidi thiéu tinh thira ké : ta khong dac ta doi
tuong tir dau (zero) ma ding lai déc ta cé san roi hiéu chinh/thém
cac thanh phan mai. Tuy nhién, thira ké cling chi giip giam nhe
cong suc dac ta interface/class, chur chua triét tiéu viéc dac ta.

Trong chuong nay, chung ta sé thay duoc phuong phéap khac,
né clng cho phép ta giam nhe va triét tiéu viéc dac ta
interface/class cho 1 s6 class cdu thanh ung dung. Phuong phap
nay duoc goi la tbng quat hoa.



Ta biét, 1 ham khoéng tham s6 chi c6 thé thuc hién 1 thuat giai
cO dinh trén cac di liéu cd dinh va cho két quéa co6 dinh, cho du ta
goi n6 bao nhiéu lan. Thi du ham Cos() chi c6 thé tinh duoc Cos
cua goéc nao do (duoc xac dinh cung trong than ham).

Néu thém tham s6 cho ham, né sé thuc hién 1 thuat giai
nhung trén cac di liéu khac nhau ma nhiing lan goi khac nhau
nguoi ta truyén cho no, nhu vay két qua ciing sé khac nhau. Thi du
ham Cos(x) co6 thé tinh Cos clia goc x bét ky, tuy thuéc méi l1an goi
no, ngudi ta truyén goc nao.

Nhu vay, ta noi ham cé tham sé sé cé tinh ndng tdng quat hon
ham khoéng tham s6. Cang c6 nhiéu tham s, ham cang cé tinh
téng quat hon.

Tuong tu, néu ta dac ta 1 class binh thuong nhu da thay trong
cac chuong trude, ta noi class dang nay la class cu thé. Class cu
thé chi co thé chura va xt ly cac di liéu xac dinh truéce. Class cu
thé chi co thé tao ra cac doi tuong c6 dir liéu duoc class xac dinh.

Trong lap trinh, chung ta mo uéc cé ai doé viét dum minh céac
class cu thé ma chuong trinh can. Class téng quat héa sé giup ta
diéu nay. Nhiém vu cla class t6ng quat hoéa la viét dum con nguoi
cac class cu thé ma chuong trinh can dung.

Su khac biét gitia class tong quat héa va class cu thé ciling
giong nhu su khac biét gitta ham cé tham s6 va ham khong cé
tham s6. Cu thé ta sé dinh nghia tir 1 dén n tén kiéu hinh thic ma
sé duoc dung trong class tong quat héa. Trong than cua class tong
quat hoa, ta sé dung céac tén kiéu hinh thic dé dac ta cho cac dir
liéu. Nhu vay class téng quat hoa khong thé tao doi tuong cu thé
(diéu nay khéng co nghia), nd chi cé thé tao ra class cu thé khi
duoc truyén cac tén kiéu cu thé.

Pé thdy ro su khac biét gitra class tong quat hoéa va class cu
thé, truoc tién ta hay xay dung 1 class quan ly Stack cac sé
nguyén co dung luong tuy y, no cé 2 tac vu chuc nang la push(int)
va pop().



8.2 Class cu thé : Stack cac sé nguyén

//[dinh nghta class Stack cac s6 nguyén
public class IntStack {
//dinh nghia cac thudc tinh can dung
private int[] data;  //danh sach dédc cac s6 nguyén trong
stack
private int top; // chi s6 phan ti dinh stack
private int max; // s6 luong max hién hanh cla stack
private int GROWBY = 4; //budc tang dung luong stack
//ham constructor
public IntStack() {
top = 0;
max =GROWBY;
/Nlic dau, phan phoi GROWBY phan ti
data = (int[])new int[max];
}
//ham push phan ti vao stack
public bool push(int newVal) {
int[] newdata;
if (ftop==max) { //kiém tra xem stack day chua
/ftao viing nhé chua cac phan ti stack
//hon GROWBY phan tir
try {
newdata = (int[])new intfGROWBY +max];
} catch (Exception e) {
return false; //néu hét bd nho thi bao 16i
}
//copy cac phan t( tir stack ci vao stack méi
for (int i = 0; i<xmax; i++) newdata[i] =datali];
//ghi nhé vung stack moi
data = newdata;
max += GROWBY:;
}

//chia phan t& méi vao dinh stack



data[top++] = newVal;
return true; //bao thanh coéng
}
//hién thuc ham pop phan ti tir dinh stack
public int pop() {
if (top == 0) //kiém tra hét stack chua
throw new Exception ("Can stack");
else return data[--top];  //return phan t(r & dinh stack
}
}

8.3 Class téng quat hoa : Stack cac phan tirkiéu T

Péc ta class IntStack & muc 8.2 miéu ta stack cac so6 nguyén.
Gié st trong 1 chuong trinh nao do, ta can thém stack cac s6 thuc,
stack cac chudi, stack cac tri luan ly, stack cac déi tuong,...

Néu ta tu viét 18y cac class con lai (thuong bang cach dung lai
dac ta class IntStack réi hiéu chinh lai cac chi tiét cho phu hop voi
kiéu phan ti trong stack mai) thi ciing duoc, nhung day la cach
lam tén nhiéu thoi gian, cong stic, nhung khong hiéu qua, khong
tin cay, dé gay 16i,...

Do dé ta sé dinh nghia class tong quat hoa miéu ta Stack cac
phan t& thudc kiéu T nao do bang céach :

= dung class IntStack cu thé, tim va thay thé ki€éu phan ti cu
thé (int) thanh tén kiéu hinh thuce (T).

= dinh nghia kiéu hinh thic T trong danh sach tham sé cula
phat biéu class.

//dinh nghia class tong quat hoa : Stack cac phan ti thudc kiéu T
public class ValueStack <T> {

//dinh nghia céac thudc tinh can dung

private T[] data;//danh sach dac cac phan t& T trong stack

private int top; // chi sé phan tr dinh stack

private int max; // s6 luong max hién hanh cla stack

private int GROWBY = 4; //budc tang dung luong stack



//lham constrcutor
public ValueStack() {
top = 0;
max =GROWBY;
//lic dau, phan phoi GROWBY phan ti
data = (T[])new T[max];
}
//ham push phan ti vao stack
public bool push(T newVal) {
T[] newdata;
if (ftop==max) { //kiém tra xem stack day chua
/ftao vung nhé chua cac phan ti stack
//hon GROWBY phan ti
try {
newdata = (T[])new T[GROWBY+max];
} catch (Exception e) {
return false; //néu hét bd nho thi bao 16i
}
/lcopy céc phan t( tir stack ci vao stack mai
for (int i = 0; ixmax; i++) newdata[i] =datali];
//ghi nhé vung stack mai
data = newdata;
max += GROWBY;
}
//chia phan t& méi vao dinh stack
data[top++] = newVal;
return true; //bao thanh coéng
}
//hién thuc ham pop phan ti tir dinh stack
public T pop() {
if (top == 0) //kiém tra hét stack chua
throw new Exception ("Can stack");
else return data[--top];  //return phan t(r & dinh stack

}



}

8.4 Rang budc vé tham sé kiéu hinh thuc

Trong class tong quat héa ValueStack duoc dinh nghia & muc
8.3, ta c6 dung kiéu hinh thiic co tén la T. Néu khong co théng tin
gi khac ngoai tén hinh thic T thi trong than cla class ValueStack,
ta chi co thé gan cac bién dir liéu thuéc kiéu hinh thic T chu
khong thé thuc hién duoc gi khac trén cac di liéu thudc kiéu T
nay.

Trong truong hop can thuc hién nhiéu hoat dong xu ly khac
trén cac di lieu thudc kiéu hinh thuc T, thi du goi théng diép nho
thuc hién 1 tac vu nao do, ta phai dinh nghia théng tin rang buéc
vé kiéu T.

VC# cho phép ta dinh nghia théng tin rang budc vé kiéu hinh
thdc T theo cu phap sau :

//dinh nghia class cé 3 tham sé kiéu hinh thuc

class ValueStack <T, K, L>

where T : <thong tin rang budc vé kiéu T>

where K : <th6ng tin rang budc vé kiéu K>

where L : <thdng tin rang budc vé kiéu L>

Ta c6 thé dung 1 trong 5 dang rang buéc sau day :

1. where T: struct — kiéu T phai la kiéu gia tri (kiéu c6 dién)

2. where T: class — kiéu T phai la kiéu tham khao (class,
delegate,...)

3. where T: new( ) — kiéu T phai la ki€éu déi tuong va phai co
ham contructor khéng tham sé (contructor méc dinh)

4. where T: <base class name> — kiéu T phai la kiéu déi
tuong va phai tuong thich véi class <base class name>

5. where T: <interface name> — kiéu T phai la kiéu déi tuong
va phai tuong thich véi interface <interface name>



Mac dinh, néu khong khai bao gi thi duoc hiéu la where T:
struct. Nhu vay class ValueStack duoc dinh nghia & muc 8.3 chi
quan ly cac di liéu co dién nhu s6 nguyén, sé thuc,...

N&u mudn viét class tdng quat hoa miéu ta stack cac déi tuong
bat ky, ta chi can hiéu chinh lai Iénh dac ta class tu :

class ValueStack <T>

hay

class ValueStack <T> where T : struct

thanh

class RefStack <T> where T : class

8.5 St dung class téng quat hoa

Sau khi c6 class cu thé A, chuong trinh c6 thé tao déi tuong cu
thé thudc class cu thé bang cach goi lénh new :

A obj = new A();

Ban than class tong quat hoa khoéng thé tao ra déi tuong duoc
dung trong chuong trinh nhu cac class thong thuong. Nhiém vu
clia né la tao ra dac ta class cu thé. Thi du sau khi da dac ta duoc
2 class tong quat hoa ValueStack, RefStack trong muc 8.3 va 8.4,
néu ta can viét tu dong class stack cac nguyén, stack céac thuc,...
thi ta chi can viét Iénh nhu sau :

ValueStack <int> si; //dinh nghia bién stack cac s6 nguyén
ValueStack <double> sd; //dinh nghia bién stack cac so6 thuc
RefStack <MyInt> sri;  //bién stack cac déi tuong nguyén
RefStack <MyDouble> srd;  //bién stack cac doi tuong thuc

Chuong trinh sau demo viéc dung ValueStack dé quan ly cac
sO nguyén :
static void Main(string[] args) {
int i
//dinh nghta class stack cac s6 nguyén va bién thudc class nay
ValueStack<int> si = new ValueStack<int> ();
/lpush lan luot cac tri tir -5 t6i 5



for (i=-5;i<=5; i++) {
if (Isi.push(i)) {
Console.WriteLine("Khéng push dugc nial!!!");
return;

}
}
/lpop ra ting phan t& cho dén khi hét stack
try {
while (true) {
int ci = si.pop();
Console.WriteLine("Tri vira pop ra la : " + ci);
}
} ~
//xt ly 16i khi hét stack
catch (Exception e) {
Console.Write("Hét stack. An Enter dé déng ctra s6");
Console.Read();

}

Chuong trinh sau demo viéc dung RefStack dé quan ly cac déi
tuong, moi doi tuong chia 1 s6 nguyén :
static void Main(string[] args) {
int i;
//dinh nghta class stack cac doi tuong nguyén (class Myint)
//va bién thubc class nay
RefStack<Myint> si = new RefStack<Mylnt> ();
/lpush 1an luot cac tri tir -5 t6i 5
for (i=-5;i<=5; i++) {
if (Isi.push(new MyInt(i))) {
Console.WriteLine("Khéng push duoc nial!!!");
return;

}

}
/lpop ra tiing phan t& cho dén khi hét stack



try {
while (true) {

MyInt ci = si.pop();
Console.WriteLine("Tri vira pop ra la : " + ci.Value);
}
} ~
//xt ly 16i khi hét stack
catch (Exception e) {
Console.Write("Hét stack. An Enter dé déng ctra s6");
Console.Read();

}

Chuong trinh & slide trudc cé st dung class Myint dé quan ly
sO nguyén duoc dinh nghia nhu sau :
class MylInt {
//[dinh nghta thudc tinh vat ly chita s6 nguyén
private int m_value;
//dinh nghia thudc tinh luan ly dé truy xuét s6 nguyén
public int Value {
get { return m_value; }
set { m_value = value; }
}
//dinh nghia ham contructor
public MyInt(int val) { m_value = val; }

}
8.6 Két chuong

Chuong nay da gioi thiéu mot loai class dac biét : class tong
quat hoa, n6é giup nguodi 1ap trinh t6i thi€éu hoa viéc viét ho cac
class co tinh chat gidong nhau.

Chuong nay ciing da gi6i thiéu cach miéu ta cac théng tin rang
budc kém theo ting tén kiéu hinh thic duoc dung trong class tong
quat hoa, cach dung class téng quat hoa dé yéu cau may sinh ma
tu dong ra class cu thé.



Chuong 9

Tao doi tuwong giao dién ca nhan héa bang VC#

9.0 Dan nhap

Chuong nay gioi thiéu cach thuc dung tinh thira ké dé tao moi
3 loai d6i tuong giao dién ca nhan hoa phd bién la User Control,
Inherited Control va Owner-drawn Control.

Chuong nay cling gié¢i thiéu cach thuc viét chuong trinh st
dung lai cac doéi tuong giao dién ca nhan hoa.

9.1 Téng quat vé giao dién ca nhan hoéa

M0Gi chuong trinh dung giao dién dé hoa thudng cé nhiéu cla
s6 giao dién. Moi clra s6 giao dién chia nhiéu déi tuong giao dién.
Microsoft da cung cép san nhiéu déi tuong giao dién (control) pho
dung dé ta thiét ké form giao dién dé dang. Tuy nhién trong ting
tng dung, co thé ta can 1 sé déi tuong giao dién dac thu, ta goi
chung la déi tuong ca nhan hoéa (user control).

Thuong c6 3 dang déi tuong giao dién ca nhan hoa :

1. User Control : la dang don gian nhat, né thira ké class
UserControl san cd, tich hop nhiéu control c6 sén dé tao
déi tuong ca nhan héa. Thi du 1 LoginControl gom 2
TextBox dé nhap username, password va 1 Button dang
nhap.

2. Inherited Control : chiic nang va hanh vi cia né gan giéng
control da co6 san. Pé xay dung no, ta thira ké class c6 sén
ma chiic nang gan giong nhat, rdi hiéu chinh (override) 1
s6 tac vu dé thé hién chuic nang thay doi. Ta cling co thé
thém moi 1 sé tac vu dé thé hién cac chic nang tang
cuong. Thi du MyTextBox cé chiic nang gan giong nhu
TextBox c6 san, nhung né c6 nhiéu ché do khac nhau, &
méi ché dé n6 phan ung khac nhau. Thi du néu & ché do



nhap sé nguyén, né chi cho phép nhap ky sé, chit khong
cho nhéap ky tu khac.

Owner-drawn control : chiic nang giéng y nhu control c6
san nhung bo mat giao dién thi khac. Ta sé thia ké class
c6 san ma chuic nang gidng y roi override tac vu OnPaint
dé vé lai bd mat méi. Thi du HeartControl 1a mot Button
nhung bd mat khdéng phai la khung chi nhat binh thudng
ma la trai tim mau do tuoi.

9.2 Xay dung User control

Qui trinh xay dung 1 hay nhiéu User Control gébm cac budc

chinh :
1.

chay Visual Studio .Net, mé/tao Project loai "Windows
Control Library" dé quan ly 1 hay nhiéu user control.

Tao méi 1 User Control réi thiét ké giao dién/viét code cho
no.

Dich project ra file *.dll, ta goi file nay la thu vién chua cac
user control.

Thi du ta hay xay dung 1 User Control c6 tén la LoginControl,
n6 gbm 2 TextBox va 1 Button dé giup nguoi dung dang ky tai
khoan dé truy xuét hé théng. Hinh anh LoginControl nhu sau :

Mhap pagzword ; &

.......................................................... o

Mhap tén uzer

Bang nhap

........................ oo e[

Chay VS .Net, chon menu File.New.Project dé hién thi clra
s6 New Project.

Mé& réng muc Visual C# trong TreeView "Project Types",
chon muc Windows, chon icon "Windows Control Library"



trong listbox "Templates" bén phai, thiét lap thu muc chia
Project trong listbox "Location", nhap tén Project vao
textbox "Name:" (td. MyUserControls), click button OK dé
tao Project theo cac théng sé da khai bao.

Ngay sau Project vira duoc tao ra, né c6 san 1 User
Control méi cé tén mac dinh la UserControl1, né chi la 1
vung hinh ch nhat tréng, cht chua co gi. Doi chuot vé
ctra s6 Solution Explorer (thuong & trén phai man hinh), &n
kép chubt vao muc UserControl1.cs dé hién thi menu Iénh,
chon option Rename, nhap tén maoi la LoginControl.cs va
chon button Yes khi duoc hoi.

Néu ci s6 ToolBox chua hién thi, chon menu
View.Toolbox dé hién thi né (thuong nam & bén trai man
hinh). Duyét tim phan t& Label (trong nhom Common
Controls), chon ndé, doi chudt vé vi tri thich hop trong
LoginControl va vé né véi kich thuéc mong muoén. Hiéu
chinh thudc tinh Text = "Nhap tén user :". Néu can, hay
thay doi vi tri va kich thudc clia Label va cia LoginControl.

Doi chudt vé clra s6 ToolBox, duyét tim phan ti TextBox
(trong nhém Common Controls), chon né, doi chuot vé vi
tri thich hop trong LoginControl (bén phai Label via vé) va
vé né voi kich thuéc mong muén. Hiéu chinh thuéc tinh
(Name) = txtUser. Néu can, hay thay doi vi tri va kich
thuoc clia TextBox.

L&p lai cac buoc 4 va 5 dé vé Label "Nhap passwword :",
TextBox c6 (Name) = txtPassword, 1 button "Bang nhap"
c6 (Name) = btnLogin.

Doi chudt vé va chon button "Pang nhap", cta s6 thudc
tinh cla no sé hién thi, click icon 71 dé hién thj danh séach
cac su kién Button, duyét tim su kién Click, an kép chudt
vao comboBox bén phai cia Click dé may tao tu dong
ham x( ly roi viét code cho ham nay nhu sau :



private void btnLogin_Click(object sender, EventArgs e) {

//kiém tra da nhap user name chua

if (txtUser.Text.Length == 0) {
MessageBox.Show("Hay nhap tén user."); return;

}

//kiém tra da nhap password chua

if (txtPassword.Text.Length == 0) {
MessageBox.Show("Hay nhéap password."); return;

}

//tao su kién Click dé goi ham xu ly su kién Click

//do nguoi lap trinh tng dung viét

OnSubmitClicked(sender,e);

8. Viét thém doan code dinh nghia delegate, event va 2
thudc tinh UserName, Password nhu sau (nam trudc hay
sau ham su ly Click chuét cho button) :

//dinh nghia delegate phuc vu cho event
public delegate void SubmitClickedHandler(object sender,
EventArgs e);
//dinh nghia event SubmitClicked
public event SubmitClickedHandler SubmitClicked;
//[dinh nghia ham xt ly su kién SubmitClicked
protected virtual void OnSubmitClicked(object sender, EventArgs
e) {

// kiém tra xem c6 ham x(r ly su kién SubmitClicked ?

//néu cé thi goi no6

if (SubmitClicked != null) {

SubmitClicked(sender, e); // Notify Subscribers

}
}
//[dinh nghta thuéc tinh giao ti€p co6 tén la UserName
public string UserName {

get { return txtUser.Text; }

set { txtUser.Text = value; }



}

//dinh nghta thudc tinh giao ti€p c6 tén la Password
public string Password {

get { return txtPassword.Text; }

set { txtPassword.Text = value; }

}

9. Chon menu Build.Build Solution dé dich va tao file thu vién

chtra cac user control. Néu cd 16i thi sita va dich lai.

10. Néu dich thanh coéng, file thu vién co6 tén la

MyUserControls.dll sé duoc tao ra trong thu muc con
Debug (hay Release tuy ché dé dich) trong thu muc chuia
Project. Ta nén copy file nay vao thu muc chung chua cac
file thu vién dé sau nay dung tién loi hon.

Xay dung ung dung dung User Control

1.

Chay VS .Net, chon menu File.New.Project dé hién thi cira
s6 New Project.

Mé& rong muc Visual C# trong TreeView "Project Types",
chon muc Windows, chon icon "Windows Application”
trong listbox "Templates" bén phai, thiét 1ap thu muc chia
Project trong listbox "Location", nhap tén Project vao
textbox "Name:" (td. UseLoginControl), click button OK dé
tao Project theo cac théng sé da khai bao.

Form dau tién cla ung dung da hién thi trong ctra s6 thiét
ké, viéc thiét k& form la qua trinh lap 4 thao tac tao
mdéi/xéa/hiéu chinh thudc tinh/tao ham x& ly su kién cho
ttg doi tuong can dung trong form.

Néu cla s6 ToolBox chua hién thi, chon menu
View.Toolbox dé hién thi n6é (thudng nam & bén trai man
hinh). D&i chudt vao trong clra s6 Toolbox, dn phai chubt
dé hién thi menu lénh, chon option "Choose Items". Khi
clra s6 "Choose Toolbox Items" hién thi, click chuét vao



button Browse dé hién thi ctra s6 duyét tim file, hay duyét
tim dén thu muc chuta file MyUserControls.dll vira xay
dung duoc trong cac slide trudc, chon file dll roi click
button OK dé "add" cac usercontrol trong thu vién nay vao
ctra s6 Toolbox cua Project uing dung. Bay gi¢ viéc dung
LoginControl giéng y nhu cac diéu khién c6 san khac.

5. Duyét tim phan t& LoginControl (trong nhom General &
cudi clra s6 Toolbox), chon nd, doi chudt vé vi tri thich hop
trong Form va vé no voi kich thuéc mong muén.

6. Chon d6i tuong LoginControl dé hién thi ctra s6 thudc tinh
clia no, click chudt vao button Events dé hién thi cac event
cua no. duyét tim event SubmitClicked vao tao ham xu ly
cho event nay. Viét code cho ham xtt ly nhu sau :

private void loginControl1_SubmitClicked(object sender,
EventArgs e) {
/Iviét code xu ly viéc dang nhéap tai khoan
//& day chi hién thi théng bao dé kiém tra
MessageBox.Show("Da dang ky tai khoan : "
+ loginControl1.UserName);

7. Chon menu Debug.Start Debugging dé dich va chay ung
dung. Hay thit sit dung doi tuong LoginControl va danh gia
két qua.

9.3 Xay dung Inherited control

Qui trinh xay dung 1 hay nhiéu Inherited Control gom cac budc
chinh :

1. chay Visual Studio .Net, md/tao Project loai "Windows
Control Library" dé quan ly 1 hay nhiéu user control.

2. An phai chudt vao géc clia cay Project trong cla s6
"Solution Explorer", chon option Add.User Control dé tao
maoi 1 User Control.



Hién thi clra s6 soan méa ngudn cua user Control, hiéu
chinh lai tén class base can thua ké roi override/tang
cudng cac tac vu chic nang mong mudn.

Dich project ra file *.dll, ta goi file nay la thu vién chua cac
user control.

Thi dy ta hady xay dung 1 Inherited Control c6 tén la
MyTextBox, nd la TextBox nhung co thé hoat doéng & 1 trong nhiéu
ché do khac nhau :

Common (giong nhu textbox cua .Net),
Text (chi cho nhap cac ky tu alphabet),
Numint (chi cho phép nhap céac ky so),

NumReal (chi cho phép nhap cac ky sé va dau cham thap
phan).

Qui trinh xay dung MyTextBox va chua né trong thu vién cé
san (thu vién chiia doi tuong LoginControl) nhu sau :

1.

Chay VS .Net, chon menu File.Open.Project dé hién thi
clra s6 duyét file. Duyét va tim file *.sIn quan ly Project
"Windows Control Library" c6 s&n dé mé lai Project nay.

Quan sat cay Project, chung ta da thay c6 muc
LoginControl.cs quan ly user control da xay dung trong
muc 9.2. An phai chuot vao géc cutia cay Project trong cla
s6 "Solution Explorer", chon option Add.User Control dé
tao maoi 1 User Control, nhap tén la MyTextBox.cs roi click
button Add dé tao mai no.

Luc nay control méi chi la 1 ving hinh chi nhat trong. Do
chuét vé muc MyTextBox.cs trong clra sO Project, &n phai
chudt trén no rdi chon option "View Code" dé hién thi clra
s6 soan ma ngudn cho MyTextBox control.

Thém lénh dinh nghia kiéu liét ké cac ché do lam viéc cla
MyTextBox :



public enum ValidationType {
Common =0, //gidbng nhu TextBox binh thudng

Numlint, //chi nhan céac ky s6
NumReal, /lchi nhan cac ky s6 va dau cham thap phan
Text } //chi nhan céac ky tu chii

5. Hiéu chinh lai I&nh dinh nghia class MyTextBox dé thira ké
class TextBox (thay vi UserControl nhu mac dinh). NOoi
dung chi tiét cla class MyTextBox duoc liét ké 6 cac slide
sau.

6. Chon menu Build.Build Solution dé dich va tao file thu vién
chira cac user control. Néu co6 16i thi sira va dich lai. Luu y
khi may bao 16i & hang lénh this.AutoScaleMode = ... thi
hay chu thich hang Iénh nay hay x6a nd luén clng dugc.

public partial class MyTextBox : TextBox {
bool fPoint;
//ham contructor
public MyTextBox() : base() {
InitializeComponent();
//dang ky ham xt ly su kién KeyPress
this.KeyPress += new KeyPressEventHandler(OnKeyPress);
}
//dinh nghta thudc tinh ValidateFor miéu ta ché d6 lam viéc
private int intValidType = (int)ValidationType.Text;
public ValidationType ValidateFor {
get { return (ValidationType)intValidType; }
set { intValidType = (int)value; }
}
//hamxt ly su kién go phim KeyPress
protected void OnKeyPress(object sender,
KeyPressEventArgs e) {
//xac dinh méa ky ty duoc nhap
char ch = e.KeyChar;
//kiém tra ché dé hoat dong dé phan ung
switch (intValidType) {



case (int)ValidationType.Common:
//néu la kiéu tong quat, thi khong xUr ly thém gi ca
return;

case (int)ValidationType.Numint:
//néu la kiéu s6 nguyén thi chi nhan ky sé
if (IChar.lsDigit(ch)) e.KeyChar = (char)0;
return;

case (int)ValidationType.NumReal:
//néu la kiéu sé thuc thi chi nhan ky sé + déu .
if (Char.IsDigit(ch)) return;
if (ch =="." && fPoint==false) {
fPoint = true; return;

}
e.KeyChar = (char)0;
return;

case (int)ValidationType.Text:
//néu la kiéu chudi van ban thi chi nhan ky tu chir
ch = Char.ToLower(ch);
if (ch <'a' Il 'z' < ch) e.KeyChar = (char)0;
return;

} } //két thuc 1énh switch, ham OnKeyPress, ...

Xay dung ung dung dung Inherited control

1.

Chay VS .Net, chon menu File.New.Project dé hién thij clra
s6 New Project.

Mé& rong muc Visual C# trong TreeView "Project Types",
chon muc Windows, chon icon "Windows Application”
trong listbox "Templates" bén phai, thiét 1ap thu muc chia
Project trong listbox "Location", nhap tén Project vao
textbox "Name:" (td. UseMyTextBox), click button OK dé
tao Project theo cac thong s6 da khai bao.

Form d4u tién cda ung dung da hién thi trong ctra sé thiét
ké, viéc thiét ké form la qua trinh lap 4 thao tac tao



méi/xéa/hiéu chinh thudc tinh/tao ham x& ly su kién cho
ttg doi tuong can dung trong form.

4. NEu cla s6 ToolBox chua hién thi, chon menu
View.Toolbox dé hién thi n6 (thuong nam & bén trai man
hinh). D&i chubt vao trong cla s6 Toolbox, dn phai chubt
dé hién thi menu lénh, chon option "Choose Items". Khi
clra s6 "Choose Toolbox Items" hién thi, click chuét vao
button Browse dé hién thi ctra s6 duyét tim file, hay duyét
tim dén thu muc chuta file MyUserControls.dll vira xay
dung duoc trong cac slide trudc, chon file dil roi click
button OK dé "add" cac usercontrol trong thu vién nay vao
ctra s6 Toolbox cuia Project ting dung.

5. Duyét tim phan t( Label (trong nhém Common Controls),
chon no, doi chudt vé vi tri thich hop trong form va vé né
véi kich thuéc mong muén. Hiéu chinh thuéc tinh Text =
"Nhap chubi bat ky :". Néu can, hay thay doi vi tri va kich
thudc cla Label va Form.

6. Duyét tim phan t& MyTextBox (trong nhém General & cudi
clra sO6 Toolbox), chon nd, doi chubt vé vi tri thich hop
trong Form (bén phai Label vira vé) va vé nd véi kich
thuéc mong mudn. Vao clra s6 thudc tinh cla déi tuong
MyTextBox via vé, dat thudc tinh (Name) = txtCommon,
thuéc tinh ValidateFor = Common dé né hoat déng & ché
ddé nhap ky tu binh thuong.

7. Lap 2 budc 5 va 6 ba lan dé tao thém 3 cap (Label,
MyTextBox) khac, cac MyTextBox tao méi lan luot céd
thuéc tinh ValidateFor = Text, Numint, NumReal dé hoat
dong trén hoac chudi van ban, hodc sé nguyén, hoidc s6
thuc.

Pa6i voi cac déi tuong giéng nhau, ta c6 thé dung ky thuat
Copy-Paste dé nhan ban vé tinh ching cho dé dang.

Sau khi thiét ké xong, Form c6 dang sau :



Form1

Mhap chudi bat ki

Mhap chudi wan ban

Mhap =8 nguyén

Mhap =0 thuc

8. Chon menu Debug.Start Debugging dé dich va chay ung
dung. Hay thk nhap céc loai ky tu vao cac doéi tuong
MyTextBox va danh gia két qua.

9.4 Xay dung Owner-drawn control

Qui trinh xay dung 1 hay nhiéu Owner-drawn Control ciing
giong nhu Inherited control, gém cac budc chinh :

1. chay Visual Studio .Net, md/tao Project loai "Windows
Control Library" dé quan ly 1 hay nhiéu user control.

2. An phai chudt vao géc clia cay Project trong cla s6
"Solution Explorer", chon option Add.User Control dé tao
m&i 1 User Control.

3. Hién thj clra s6 soan ma ngudn cua User Control, hiéu
chinh lai tén class base can thira ké rdi override/tang
cuong cac tac vu chuic ndng mong muén, trong doé thiét
yéu nhét la ham OnPaint dé vé bd mat cla déi tuong giao
dién.

4. Dich project ra file *.dll, ta goi file nay la thu vién chua cac
user control.

Thi du ta hay xay dung 1 Owner-drawn Control c6 tén la
HeartButton, né la Button nhung bé mat khéng phai la hinh chi
nhat co6 dudng vién thong thuong ma la mot trai tim mau dé tuoi.



Qui trinh xay dung HeartButton va chua n6 trong thu vién co
san (thu vién da tao ra trong muc 9.2 va 9.3) nhu sau :

1.

Chay VS .Net, chon menu File.Open.Project dé hién thi
ctra sO duyét file. Duyét va tim file *.sIn quan ly Project
"Windows Control Library" c6 s&n dé mé lai Project nay.

Quan sat cay Project, ta thady c6 muc LoginControl.cs
quan ly usercontrol da xay dung trong muc 9.2, muc
MyTextBox.cs quan ly inherited control da xay dung trong
muc 9.3. An phai chuét vao géc cay Project trong ctra sé
"Solution Explorer", chon option Add.User Control dé tao
moi 1 User Control, nhap tén la HeartButton.cs roi click
button Add dé tao maéi no.

Luc nay control méi chi la 1 vung hinh chi nhat trong. Do
chuét vé muc HeartButton.cs trong ctra s6 Project, dn phai
chudt trén no rdi chon option "View Code" dé hién thi clra
s6 soan méa nguédn cho HeartButton control.

Hiéu chinh lai 1énh dinh nghia class HeartButton dé thua
ké class Button (thay vi UserControl nhu mac dinh). Noi
dung chi tiét cua class HeartButton duoc liét ké & cac slide
sau.

Chon menu Build.Build Solution dé dich va tao file thu vién
chiia céc user control. Néu c6 16i thi sita va dich lai. Luu y
khi may bao 16i & hang Iénh this.AutoScaleMode = ... thi
hay chu thich hang Iénh nay hay xéa nd luén clng dugc.

public partial class HeartButton : Button {
//ham contructor cla class
public HeartButton() {

}

InitializeComponent();

//ham vé bd mat cua button
protected override void OnPaint(PaintEventArgs e) {

//xac dinh doi tuong vé clia Button



Graphics g = e.Graphics;

//tao doi tuong image goc chita anh trai tim mau dé
Image bgimg = Image.FromFile("c:\\bgbutton.jpg");
//vé inage goc theo ché d6 zoom vao button
g.Drawlmage(bgimg, 0, 0,this.Width,this.Height);
//dinh nghia déi tuong miéu ta cach thuc hién thi chudi
StringFormat formati1 =

new StringFormat (StringFormatFlags.NoClip);

format1.Alignment = StringAlignment.Center;

//vé chudi caption cla button
g.DrawString(this. Text, this.Font, Brushes.White,

this.Width / 2, this.Height / 3, format1);
} //hét ham OnPaint

} //hét class HeartButton

Xay dung ung dung dung Owner-drawn control

1.

Chay VS .Net, chon menu File.New.Project dé hién thij cra
s6 New Project.

Mé& rong muc Visual C# trong TreeView "Project Types",
chon muc Windows, chon icon "Windows Application”
trong listbox "Templates" bén phai, thiét 1ap thu muc chia
Project trong listbox "Location", nhap tén Project vao
textbox "Name:" (td. UseHeartButton), click button OK dé
tao Project theo cac thong s6 da khai bao.

Form d4u tién cda ung dung da hién thi trong ctra sé thiét
ké, viéc thiét ké form la qua trinh 1dp 4 thao tac tao
méi/xéa/hiéu chinh thudc tinh/tao ham x& ly su kién cho
ting déi tuong can dung trong form.

Néu cla s6 ToolBox chua hién thi, chon menu
View.Toolbox dé hién thi né (thuong nam & bén trai man
hinh). Doi chudt vao trong clra s6 Toolbox, &n phai chudt
dé hién thi menu lénh, chon option "Choose Items". Khi
clra s6 "Choose Toolbox Items" hién thi, click chuét vao



button Browse dé hién thi ctra s6 duyét tim file, hay duyét
tim dén thu muc chuta file MyUserControls.dll vira xay
dung duoc trong cac slide trudc, chon file dll roi click
button OK dé "add" cac usercontrol trong thu vién nay vao
clra s6 Toolbox cua Project ing dung.

5. Duyét tim phan t& HeartButton (trong nhom General &
chudi clra s6), chon no, doi chudt vé vi tri thich hop trong
form va vé né voi kich thuéc mong muén. Hiéu chinh
thudc tinh Text = "Bat dau thuc hién". Néu can, hay thay
déi vi tri va kich thuéc cua Button va Form.

6. An kép chudt vao button vira tao dé tao ham xt ly su kién
Click ctia Button roi viét code nhu sau :
//ham xu ly Click chudt trén button
private void btnStart_Click (object sender, EventArgs €) {
MessageBox.Show("Ban vira an chuét trén Button");
/th(r thay d6i nodi dung Caption
btnStart. Text = "Két thuc";

7. Chon menu Debug.Start Debugging dé dich va chay ung
dung. Hay thi click chuét trén doi tuong HeartButton va
danh gia két qua.

9.5 Két chuong

Chuong nay da gidi thiéu cach thuc dung tinh thira ké dé tao
méi 3 loai d6i tuong giao dién ca nhan hoa pho bién la User
Control, Inherited Control va Owner-drawn Control.

Chuong nay cling da giéi thiéu cach thuc viét chuong trinh st
dung lai cac doéi tuong giao dién ca nhan hoa.



Chuong 10
Truy xuat database trong chuong trinh VC#

10.0 Dan nhap

Chuong nay gidi thiéu cach thic dung cac doi tuong trong thu
vién ADO .Net dé truy xuét database dé dang, tin cay.

Chuong nay cing gi6i thiéu cach thic dung kha nang
databinding cua céac doéi tuong giao dién trong moi truong VS .Net
dé xay dung chuong trinh truy xuét database duoc dé dang, nhanh
chéng, tin cay, va nhiéu truong hop khoéng can viét code cho
chuong trinh.

10.1 Téng quat vé truy xuét database

Muc tiéu cua chuong trinh la xt&r ly cac di liéu cua né. Di liéu
clia chuong trinh c6 thé rat nhiéu va da dang phong phu vé tinh
chat. Trong chuong 7, chung ta da gi6i thiéu cach lap trinh dé
ghi/doc dir liéu c6 dién hay déi tuong ra/vao file.

Hau hét cac ung dung hién nay (nhat la cac ung dung nghiép
vu) déu phai truy xuat di liéu rat 16n. Thi du chuong trinh quan ly
cong dan Viét Nam phai x( ly hang tram triéu ho so chira thong tin
vé cac cong dan.

Viéc xi ly dit liéu bao gobm nhiéu tac vu nhu tao file maoi voi
cdu truc record cu thé, thém/boét/hiéu chinh/duyét cac record, tim
ki€m cac record thda man 1 tiéu chuan nao do,... Bé thuc hién cac
tac vu trén (nhat la tim kiém record théa méan 1 sé tiéu chuan nao
do) hiéu qua, tin cay, ta can nhiéu kién thiic khac nhau va phai ton
nhiéu cong stic.

Hién nay cac record dit liéu cé cung céu truc (thi du nhu cac
record sinh vién) can xu ly clia chuong trinh thuong duoc luu gitr
trong 1 bang dit liéu (table). Nhiéu bang di liéu cé méi quan hé I1an
nhau dugc chua trong 1 database quan hé. Co nhiéu dinh dang



database quan hé khac nhau dang dugc dung nhu FoxPro,
Access, SQL Server, MySQL, Oracle...

Pé giai phong ung dung khoi cac chi tiét quan ly database,
nguoi ta d& xay dung ung dung dac biét : DBMS (Database
Management System).

M6i DBMS cung cép it nhat 1 Provider. Provider la module
phan mém cung cép cac ham chic nang dé chuong trinh tng
dung goi khi can thiét hau truy xuéat di liéu trong database ma
khéng can biét chi tiét vé cau truc vat ly cltia céac record di liéu
trong database.

MOi 1an can truy xuét di liéu trong database, ing dung sé nho
DBMS thuc hién dum théng qua viéc dung 1 trong cac céap dich vu
sau day (tir cao xudng thap) :

= CAc lénh truy van cua ngbén ngt SQL

= Céac do6i tuong trong thu vién ADO .Net (ActiveX Data

Objects)

= CA&c doi tuong trong thu vién ADO (ActiveX Data Obijects)

= CA&c doi tuong trong thu vién DAO (Data Access Objects)

= Cac ham trong thu vién ODBC (Open Database
Connectivity)

Ngoén ngt truy van SQL la ngdén ng( phi tha tuc, né cung cép 1
tap cac Iénh SQL rat manh va dé dang dung dé xir ly database.
Thi du dé tim tat ca sinh vién nam qué & Bén tre dang theo hoc tai
truong Bach Khoa Tp.HCM, ta chi can dung 1 Iénh SQL nhu sau :

Select * from Sinhvien where Phai = 1 and Quequan = 71

Thu vién ADO .Net cung cédp 1 s6 d6i tuong dé gitip nguoi lap
trinh truy xudt database rat dé dang théng qua mé hinh huéng déi
tuong.



Ngén ngt VC# cho phép ta két hop 2 cap truy xuat database
dé dang, don gian nhat : dung cac déi tuong ADO .Net dé thuc
hién céc lénh truy van SQL.

10.2 Truy xuat database thong qua ADO .Net

Cac doi tuong ADO .Net duoc t6 churc theo ting namespace,
moéi namespace chua d6i tuong dung cung Provider truy xuét
database :

System.Data.OleDb chtra cac déi tuong ADO .Net dé truy
xuat database do bé Microsoft Office quan ly nhu Visual
FoxPro, Access, Excel,...

System.Data.Sql va System.Data.SqlClient chita cac doi
tuong ADO .Net dé truy xudt database do serer
"SQLServer" quan ly.

System.Data.Odbc chua cac déi tuong ADO .Net dé truy
xudt database théng qua chuéan giao tiép ODBC. Hau hét
cac hé quan tri database (DBMS) hién nay déu hé tro
chuén giao tiép nay.

Trong ting namespace, dé lap trinh truy xudt database, ta
thuong dung cac déi tuong ADO .Net chinh yéu sau day :

1.

preConnection, trong do pre la phan ti€p dau ngl miéu ta
tén namespace nhu OleDb, Obdc, Sql, SqlClient,... DOi
tuong nay co chuc nang quan ly cau ndi dén ngudn
database ma chuing ta can truy xuét.

preCommand cé chuic nang quan ly 1énh truy van SQL ma
ta can thuc hién.

preDataReader cho phép duyét doc/xtr ly cac record tur 1
bang di liéu.



4. preDataAdapter quan ly 1 tap céc lénh truy van va 1

5.

connection t6i nguén database dé cho phép viéc doc/ghi
di liéu.

10.3 Thi du lap trinh dung ADO .Net

Thi du trong mét t6 chuc quan ly viéc nhap/xudt/ton cac san
pham, ta dung 1 database quan ly dit liéu. Database chua 3 bang
d( liéu sau day :

SPNhap chtra s6 luong cac san pham nhap, méi record cé
cac field nhu MaSP, Soluong,...

SPXuat chtra s6 luong cac san pham xudt, moi record co
cac field nhu MaSP, Soluong,...

SPTon chtra s6 luong cac san pham ton kho, moéi record
co6 cac field nhu MaSP, Soluong,...

Thuong thi nguoi lam cong tac nghiép vu sé thuc hién viéc cap
nhat bang san pham nhap, bang san pham xuét theo thoi gian.
Chung ta hay viét chuong trinh tao bang san pham tén theo noi
dung hién hanh ctia 2 bang san pham nhap/xuét.

1.

Chay VS .Net, chon menu File.New.Project dé hién thij clra
s& New Project.

Mé& rong muc Visual C# trong TreeView "Project Types",
chon muc Windows, chon icon "Console Application" trong
listbox "Templates" bén phai, thiét lap thu muc chua
Project trong listbox "Location", nhap tén Project vao
textbox "Name:" (td. TaoSPTon), click button OK dé tao
Project theo cac théng sé da khai bao.

Ngay sau khi Project vira duoc tao ra, clra s6 soan code
cho chuong trinh duoc hién thi. Thém Iénh using sau day
vao dau file :

using System.data.OleDb;



4. Viét code cho than ham Main nhu sau :

static void Main(string[] args) {

//dinh nghta cac bién doi tuong can dung

String ConnectionString;

OleDbConnection cn;

OleDbCommand cmd = new OleDbCommand();

//xay dung chudi dac ta database can truy xuét

ConnectionString = "Provider=Microsoft.Jet.OLEDB.4.0; Data
Source=d:\\MyDatabase.mdb;";

/ltao d6i tuong Connection dén database & mé Connection

ch = new OleDbConnection(ConnectionString);

cn.Open();

//cau hinh cho d6i tuong Command

cmd.Connection = c¢n;

/fthuc hién Iénh SQL x6a bang SPTon néu da cé

cmd.CommandText = "Drop Table SPTon";

try { cmd.ExecuteNonQuery(); }

catch {}

/thuc hién 1énh SQL tao bang san pham tén

cmd.CommandText = "Create Table SPTon(MaSP Text, Soluong int)";

cmd.ExecuteNonQuery();

/lthuc hién Iénh SQL tao cac san pham ton c6 MaSP ton tai trong bang
SPNhap

cmd.CommandText = "Insert into SPTon select SPNhap.MaSP,
[If(IsNull(SPNhap.Soluong), 0, SPNhap.Soluong)-
lIf(IsNull(SPXuat.Soluong), 0, SPXuat.Soluong) as Soluong from
SPXuat right join SPNhap on SPXuat.MaSP = SPNhap.MaSP";

cmd.ExecuteNonQuery();

//thuc hién l1énh SQL tao bang san pham Tam

cmd.CommandText = "Create Table Tam(MaSP Text, Soluong int)";

cmd.ExecuteNonQuery();

/lthuc hién 1énh SQL tao cac san pham ton co MaSP ton tai trong bang
SPXuat



cmd.CommandText = "Insert into Tam select SPXuat.MaSP,
lIf(IsNull(SPNhap.Soluong), 0, SPNhap.Soluong) -
lIf(IsNull(SPXuat.Soluong), 0, SPXuat.Soluong) as Soluong from
SPNhap right join SPXuat on SPXuat.MaSP = SPNhap.MaSP";

cmd.ExecuteNonQuery();

//Tron 2 bang két qua lai thanh bang SPTon

cmd.CommandText = "Insert into SPTon select MaSP, Soluong
from Tam where Soluong < 0"

cmd.ExecuteNonQuery();

//Xéa bang Tam

cmd.CommandText = "Drop Table Tam";

cmd.ExecuteNonQuery();

5. Chon menu Debug.Start Debugging dé dich va chay ung

dung.

Sau khi ung dung chay xong, chay ung dung Access, mo
file database, kiém tra ndi dung bang SPTon dé danh gia
két qua co dung yéu cau khong.

10.4 Databinding (Két noi dong dén di liéu)

Khi viét chuong trinh truy xuét database c6 giao dién do hoa
truc quan, chung ta thuong phai thuc hién cac chuc nang chinh :

thiét ké cac déi tuong giao dién dé giup nguodi dung tuong
tac voi database.

viét code thiét lap cac thong tin vé database, vé cac di
liéu can truy xuét.

méi lan record trén database bi thay déi néi dung (do bi x{
ly bén trong, do bi thay d6i vi tri truy xuét), ta phai viét
code doc thong tin cua record hién hanh va hién thi lén
cac doéi tuong giao dién tuong ung.

méi lan nguodi dung cap nhat ndi dung trong cac doi tuong
giao dién, ta phai viét code doc thong tin cla cac déi tuong



giao dién va ghi lén record tuong Ung trén database dé
dam bao tinh nhat quan di liéu.

Trong 4 c6ng viéc can thuc hién trong slide trudc thi cong viéc
3 va 4 kha nang né. VC# cung cdp kha nang Databinding dé giup
nguoi 1ap trinh khong can thuc hién 2 céng viéc nang né nay.

That vay, hau hét cac déi tuong giao dién co san trong
framework .Net nhu TextBox, ListBox, ComboBox, TreeView,
DataGridView,... déu cé thudc tinh DataBindings. N6 giup ta chi
can thiét lap su két hop gita déi tuong giao dién voi di liéu nao dé
trong database dé khi chuong trinh hoat dong, may sé tu hién thi
théng tin tur database 1&n d6i tuong giao dién va moéi khi ndi dung
doi tuong giao dién bi thay doi bdi ngudi dung, may clng sé tu
dong ghi lén database dé dam bao tinh nhat quan di liéu theo
sudt thoi gian lam viéc.

Viéc thiét lap su két hop gilta doi tuong giao dién voi dit liéu
trong database co thé thuc hién bang thiét ké truc quan hay viét
code tuong minh.

NéEu ta thiét l1ap su két hop gitra déi tuong giao dién véi dit liéu
trong database bang thiét ké truc quan thi sé dan dén két qua hét
stic hdp dan : xay dung chuong trinh truy xuét database ma khoéng
can viét code nao ca. Thi du trong muc 10.5 sé cho thay két luan
nay.

Tuy nhién dé chd dong hon trong viéc xac 1ap méi quan hé
rang budc gitra cac ndi dung hién thi trong cac doi tuong giao dién,
ta thuong sé viét doan code dé thiét lap su két hop gitra déi tuong
giao dién vaéi dit liéu trong database clng nhu cac rang budc gita
chung. Thi du trong muc 10.6 sé cho thay két luan nay.

10.5 Thi du vé databinding ma khéng viét code

Trong bd Microsoft Office, Microsoft c6 cung cép 1 database
Access co tén la NorthWind.mdb, database nay chua thong tin



quan ly cla 1 siéu thi dién ti 40, gdbm nhiéu bang dit liéu, trong dé
c6 bang Customers miéu ta cac khach hang cua siéu thi.

Chung ta hay thi viét 1 chuong trinh don gian cé chic néng
hién thi thong tin vé cac khach hang trong bang Customers cho
nguoi dung xem.

Sau day la qui trinh dién hinh dé xay dung chuong trinh theo
yéu cau trén ma khong can viét code cho chuong trinh.

1.

Chay VS .Net, chon menu File.New.Project dé hién thi clra
s6 New Project.

Mé& rong muc Visual C# trong TreeView "Project Types",
chon muc Windows, chon icon "Windows Application”
trong listbox "Templates" bén phai, thiét 1ap thu muc chia
Project trong listbox "Location", nhap tén Project vao
textbox "Name:" (td. DBAccess), click button OK dé tao
Project theo cac thong s6 da khai bao.

Form dau tién cla tng dung da hién thi trong ctra sé thiét
ké, viéc thiét ké form la qua trinh 1dp 4 thao tac tao
maéi/x6a/hiéu chinh thudc tinh/tao ham xu& ly su kién cho
ting déi tuong can dung trong form.

Duyét tim phan t DataGridView (trong nhém Data), chon
no, doi chudt vao trong Form va vé no6 véi kich thudc mong
muon (chiém hét form). Hiéu chinh thudc tinh (Name) =
grdCustomers.

Ngay sau khi v& xong DataGridView, may sé hién thi ctra
sO "DataGridView Tasks". Néu so xuat lam mat no thi ban
hady click chubét vao button nhdé & phia trén phai
DataGridView dé hién thi lai. Click chuét vao icon chi
xudng trong listbox "Choose data source" dé hién thi clira
sé ho tro. Click chudt vao muc "Add Project Data Source",
dé hién thi clra s6 "Choose a Data Source type". chon icon
Database réi click button Next dé hién thj clra s6 "Choose
Your Database Connection".



Click button New Connection dé hién thi clra s6 "Add
Connection", xac dinh Provider truy xuat database, thi du
nhu Provider "Microsoft Access Database File (OLE DB)"
dé truy xuét file Access, provider "Microsoft SQL Server"
dé truy xudt database do SQL Server quan ly...

Xac dinh database can truy xuét trong "Database file
name" réi click button OK dé quay vé ctra s6 truoc. Click
buttonNext dé hién thi cra s6 "Choose Your Database
Object".

Mé& rong muc Tables dé hién thi day du cac tén bang di
liéu cé trong database, duyét tim va danh dau chon vao
bang Customers réi click button Finish dé hoan tat viéc
khai bao truc quan.

Bay gid chuong trinh da duoc viét xong. hday chon menu
Debug.Start Debugging dé dich va chay tng dung. Ctia s6
ing dung sé hién thj déi tuong DataGridView, déi tuong
nay hién thi day du danh sach thong tin cac khach hang
trong bang Customers, ngudi dung co thé "scroll"
lén/xudng hay trai/phai dé xem théng tin thich hop.

10.6 Thi du vé databinding co6 viét code khai tao

Trong bd Microsoft Office, Microsoft cé cung cap 1 database
Access c6 tén la NorthWind.mdb, database nay chua thong tin
quan ly cla 1 siéu thi dién t& do, gébm nhiéu bang di liéu va moi
quan hé gitra chung :

Customers : la bang di liéu miéu ta cac khach hang cua
siéu thi, méi khac hang c6é cac field thong tin nhu
CustomerlD, CustomerName,...

Orders : la bang di liéu miéu ta cac don dat hang cua cac
khach hang, moi don dat hang cé cac field thong tin nhu
CustomerlD, OrderlD,...



=  OrderDetails : la bang dit liéu miéu ta néi dung chi tiét clua
tung don dat hang, co6 cac field thong tin nhu OrderlD,
ProductID,...

Chung ta hay viét chuong trinh cho phép nguoi dung xem
thong tin mua hang clia cac khach hang, moi thoi diém xem chi tiét
1 khach hang can khao sat, nguoi ding cé thé doi t6i/doi lui dé
xem théng tin khach hang ké can, nguoi ding cé thé chon ngau
nhién 1 khach hang dé xem théng tin. Thong tin chi tiét vé khach
hang gobm tén, dia chi lién hé, s6 phone, sé fax, danh sach cac
don dat hang da dat, néi dung chi tiét cia ting don dat hang.

Sau khi phan tich ky yéu cau clia chuong trinh trén, ta thiét ké
duoc ndi dung chi tiét cia form giao dién clia chuong trinh nhu sau

Xem thong tin dot hang

Tai Tén khach hang : Alfreds Futterkiste - |
Théng tin lign hé - |Maria &nders |
58 Phone : | 030-0074321 |
Lai
S5 Fax: | 030-0076545 |

Danh zach cac don 33t hang cla khach hang dang dudc chon :

OrderlD Cugtormerl D Emplopee|D OrderD ate RequiredD: #
» ALFEKI 5 8/25/19a97 /221937
10632 alLFkl 4 10431997 104314199;
10702 ALFE 4 104134997 11/424/41899; 1
10835 ALFKI 1 1/15/19593 2121993 =
4 | CA
Chi tigt ciia ddn d3t hang dang dddc chon
Orderl D ProductlD UnitPrice Cluantity Digcount
3 28 4565 15 0.25
10643 39 18 21 .25
10643 45 1z 2 0.25
*
£ [ >

Vai tro cu thé cla céac déi tuong giao dién nhu sau :

= 2 Button : cho phép nguoi dung tién t6i/lui 1 khach hang.



ComboBox : hién thi tén khéach hang dang chon khao sat,
no con cho phép ngudi dung chon ngau nhién 1 khac hang
khac néu muon.

3 textbox : hién thi cac théng tin vé khac hang nhu dia chi
lién hé, s phone, so fax.

1 DataGridView : hién thi danh sach chi tiét vé cac don
hang cua khach hang dang quan tam.

1 DataGridView : hién thi danh sach chi tiét vé cac mat
hang cua don hang dang quan tam.

Chay VS .Net, chon menu File.New.Project dé hién thij clra
s6 New Project.

Mé& rong muc Visual C# trong TreeView "Project Types",
chon muc Windows, chon icon "Windows Application”
trong listbox "Templates" bén phai, thiét 1ap thu muc chia
Project trong listbox "Location", nhap tén Project vao
textbox "Name:" (td. DBAccess), click button OK dé tao
Project theo cac théng sé da khai bao.

Form dau tién cla tng dung da hién thi trong ctra sé thiét
ké, viéc thiét ké form la qua trinh 1ap 4 thao tac tao
maéi/x6a/hiéu chinh thudc tinh/tao ham xu& ly su kién cho
ting doi tuong can dung trong form.

Néu cla s6 ToolBox chua hién thi, chon menu
View.Toolbox dé hién thi né (thuong nam & bén trai man
hinh). Thay déi kich thudc ctia form 16n ra theo yéu cau.

Duyét tim phan t( Button (trong nhém Common Controls),
chon no, doi chudt vé vi tri thich hop trong form va vé noé
voi kich thuéc mong muén. Hiéu chinh thudc tinh Text =
"Téi" va thudce tinh (Name) = btnToi.

Lap lai budc 5 dé vé Button thu 2 véi thudc tinh Text =
"Lui" va thuéc tinh (Name) = btnLui.



10.

11.

12.

13.

14.

15.

Duyét tim phan t& Label (trong nhém Common Controls),
chon no, doi chudt vé vi tri thich hop trong form va vé no
véi kich thuéc mong muén. Hiéu chinh thudc tinh Text =
"Tén khach hang :".

Lap lai budc 7 dé vé 3 Label con lai véi thude tinh Text
tuan tu la "Dia chi lién hé :", "Sé Phone : ", "S6 Fax :"

Duyét tim phan t&¢ ComboBox (trong nhom Common
Controls), chon no, doi chudt vé bén phai Label "Tén
khach hang :" va vé né véi kich thuéc mong muon. Hiéu
chinh thuéc tinh (Name) = cbCust.

Duyét tim phan t& TextBox (trong nhom Common
Controls), chon no, doi chudt vé vi tri bén phai Label "Dia
chi lién hé :" va vé né véi kich thuéc mong muon. Hiéu
chinh thuéc tinh (Name)= txtContact.

Lap lai budéc 10 dé vé 2 TextBox con lai v6i thude tinh
(Name) tuan tu la txtPhoneNo, txtFaxNo.

Duyét tim phan t& GroupBox (trong nhom Common
Controls), chon noé, doi chubt vé vi tri ngay dudi Label "S6
Fax :" va vé né véi kich thuéc mong muén. Hiéu chinh
thudc tinh Text = "Danh sach cac don dat hang cua khach
hang dang dugc chon :".

Duyét tim phan t DataGridView (trong nhom Data), chon
no, doi chudt vao trong GroupBox viura vé va vé no vai kich
thuéc mong muén. Hiéu chinh thuéc tinh (Name)=
grdOrders.

Lap lai budc 12 va 13 dé vé GroupBox co thudc tinh Text
= "Chi tiét cua don dat hang dang duoc chon :" va
DataGridView bén trong co6 thuéc tinh (Name) =
grdOrderDetails.

Tao ham xu& ly su kién cho 2 button btnToi va btnLui roi
viét code cho chung nhu sau :



//ham xt ly Click chu6t trén button "Téi"

private void btnToi_Click(object sender, EventArgs e) {
CurrencyManager cm = (CurrencyManager)this.BindingContext|

dsView, "Customers"];
//néu khong phai khach hang cuéi thi tién téi 1 khach hang
if (cm.Position < cm.Count - 1) cm.Position++;

}

//ham xt ly Click chuét trén button"Lui"

private void btnLui_Click(object sender, EventArgs €) {
//néu khong phai khach hang dau tién thi Iui 1 khach hang
if (this.BindingContext[dsView, "Customers"].Position > 0)

this.BindingContext[dsView, "Customers"].Position--;

16. Thém lénh using sau vao dau file dac ta class Form :
using System.Data.OleDb;

17. Thém cac Iénh dinh nghia cac thudc tinh di liéu can dung
sau day vao 6 vi tri dau class dac ta Form :
//dinh nghia céac thudc tinh di liéu can dung
private String ConnectionString;
private DataViewManager dsView;
private DataSet ds;
private OleDbConnection cn;

18. Hiéu chinh lai ham constructor cia Form dé c6 ndi dung
nhu sau:
public Form1() {
InitializeComponent();
//xay dung chudi dac ta database can truy xuét
ConnectionString = "Provider=Microsoft.Jet. OLEDB.4.0; Data
Source=c:\\NorthWind.mdb;";
//tao d6i tuong Connection dén database
cn = new OleDbConnection(ConnectionString);
/ltao d6i tuong DataSet
ds = new DataSet("CustOrders");



/ltao do6i tuong DataApdater quan ly danh sach cac khach hang

OleDbDataAdapter da1 = new OleDbDataAdapter
("SELECT * FROM Customers", cn);

//anh xa Tablename "Table" t6i bang di liéu "Customers"

dai.TableMappings.Add("Table","Customers");

//chira bang Customers vao Dataset

dai.Fill(ds);

/ftao doi tuong DataApdater quan ly danh sach cac don dat

hang

OleDbDataAdapter da2 = new OleDbDataAdapter
("SELECT * FROM Orders", cn);

//anh xa Tablename "Table" t6i bang di liéu "Orders”

da2.TableMappings.Add("Table","Orders");

// chira bang Orders vao Dataset

da2.Fill(ds);

/ftao d6i tuong DataApdater quan ly danh sach cac mat hang

OleDbDataAdapter da3 = new OleDbDataAdapter
("SELECT * FROM [Order Details]", cn);

//anh xa Tablename "Table" t6i bang di liéu "Orders”

da3.TableMappings.Add("Table","OrderDetails");

// chira bang [Orders Details] vao Dataset

da3.Fill(ds);

//thiét 1ap quan hé "RelCustOrd" gitta bang Customers va

Orders

System.Data.DataRelation relCustOrd;

System.Data.DataColumn colMaster1;

System.Data.DataColumn colDetail1;

colMaster1 = ds.Tables["Customers"].Columns["Customer|D";

colDetail1 = ds.Tables["Orders"].Columns["'CustomerID"];

relCustOrd = new System.Data.DataRelation

("RelCustOrd",colMaster1,colDetail1);

//"add" quan hé vua tao vao dataSet

ds.Relations.Add(relCustOrd);



//thiét lap quan hé "relOrdDet" gitta bang Orders & [Order
Details]

System.Data.DataRelation relOrdDet;

System.Data.DataColumn colMaster2;

System.Data.DataColumn colDetail2;

colMaster2 = ds.Tables["Orders"].Columns["OrderID"];

colDetail2 = ds.Tables["OrderDetails"].Columns["OrderID"];

relOrdDet = new DataRelation("RelOrdDet",colMaster2,colDetail2);

//"add" quan hé vua tao vao dataSet

ds.Relations.Add(relOrdDet);

//Xac dinh DataViewManager cua DataSet.

dsView = ds.DefaultViewManager;

//thiét lap Databinding gitta database véi 2 DataGridView

grdOrders.DataSource = dsView;

grdOrders.DataMember = "Customers.RelCustOrd";

grdOrderDetails.DataSource = dsView;

grdOrderDetails.DataMember = "Customers.RelCustOrd.RelOrdDet";

//thiét lap Databinding gitta database véi ComboBox

cbCust.DataSource = dsView;

cbCust.DisplayMember = "Customers.CompanyName";

cbCust.ValueMember = "Customers.Customerl|D";

//thiét lap Databinding gilta database v6i 3 Textbox

txtContact.DataBindings.Add("Text",dsView,"Customers.ContactName");

txtPhoneNo.DataBindings.Add("Text",dsView,"Customers.Phone");

txtFaxNo.DataBindings.Add("Text",dsView,"Customers.Fax");

19. Chon menu Debug.Start Debugging dé dich va chay ung
dung. Luc dau, form sé hién thi thong tin vé khach hang
dau tién trong bang, khi ban click vao button "Téi" hay
"L0i", théng tin khach hang tuong ung sé tu duoc hién thi.
Ban cing c6 thé chon 1 khach hang tuy y trong
ComboBox "Tén khach hang :" dé chuong trinh tu hién thi
thong tin chi tiét vé khach hang do.



20. Tém lai Databinding trong VC# giup ta gidm nhe rat nhiéu
cOng suc viét chuong trinh truy xuat database : chung ta
chi viét doan code thiét lap databinding gilta cac doi tuong
giao dién vai dir liéu tuong ung trong database chu chung
ta khong can viét doan code cap nhat noi dung cla cac
phan tr giao dién theo su bién dong cua database, chung
ta cling khong can viét code cap nhat database theo noi
dung ma nguoi dung thay déi trén cac doi tuong giao dién.

10.7 Két chuong

Chuong nay da gidi thiéu cach thic dung cac déi tuong trong
thu vien ADO .Net dé truy xuét database dé dang, tin cay.

Chuong nay ciing da gi6i thiéu cach thic dung kha nang
databinding cua céac doéi tuong giao dién trong moi truong VS .Net
dé xay dung chuong trinh truy xuét database duoc dé dang, nhanh
chéng, tin cay, va nhiéu truong hop khoéng can viét code cho
chuong trinh.



Chuong 11
Lap trinh song song bing VC#

11.0 Dan nhap

Chuong nay gidi thiéu kién thic téng quat vé 1ap trinh song
song, class Process cua moi truong .Net phuc vu lap trinh multi-
process, class Thread phuc vu lap trinh multi-thread.

Chuong nay cling gi6i thiéu cac chuong trinh demo cho tinh
hiéu qua cla lap trinh multi-thread so vai 1ap trinh tuan tu, van dé
tranh chdp giGa cac thread vé viéc truy xudt tai nguyén ding
chung dong thoi, cach thic giai quyét tranh chdp va hé luy cla
viéc gidi quyét tranh chap.

11.1 Téng quat vé lap trinh song song

Thuong dé giai quyét bai toan nao do, ta thuong dung giai
thuat tuan tu nho tinh dé hiéu, dé kiém soat ctia nd. Chuong trinh
dung thuat giai tuan ty khi chay tré thanh process mono-thread
hay process tuan tu.

Process tuan tu hoat déng khong hiéu qua vi khéng loi dung
triét dé duoc cac CPU x{ ly trén may tinh vat ly. Luu y rang hién
nay cac may PC, smartphone hay tablet déu dung CPU da nhan.
Thi du galaxy S4 & thi truong Viét Nam c6 8 nhan.

Dé may giai quyét bai toan hiéu qua hon, ta nén dung thuat
toan song song béng cach nhan dang cac hoat déng cé thé thuc
hién dong thoi réi nhd nhiéu CPU thuc hién chung dong thoi.

Mot trong cac phuong phap hién thuc thuat toan song song la
lap trinh multi-process va multi-thread.

11.2 Lap trinh multi-process bang class Process

Méi truong .Net cung cép class tén la Process dé giup ta lap
trinh multi-process dé dang.



Class Process thuéc namespace System.Diagnostics, né chua
cac thudc tinh va tac vu giup ta quan ly process dé dang, thuan loi.

Thi du thudc tinh Startinfo 1a 1 d6i tuong gom nhiéu thudc tinh
xac dinh thong tin dé kich hoat ting dung xac dinh :

/ftao d6i tuong quan ly process moi

Process myProcess = new Process();

//thiét |ap file kha thi can chay

myProcess.Startinfo.FileName = txtPath.Text;

//khoéng dung Shell dé chay process moi

myProcess.Startinfo.UseShellExecute = false;

//tao clra s6 giao dién riéng cho process moi

myProcess.Startinfo.CreateNoWindow = true;

Sau khi thiét lap day du cac théng tin dé khaoi tao process, ta
c6 thé goi tac vu Start dé kich hoat né chay :

myProcess.Start();

Sau khi duoc kich hoat, process sé chay song hanh va doc lap
vOi process kich hoat né cho dén khi két thuc theo thuat giai cta
no. Tuy nhién, tir bén ngoai ta co thé giét process nho tac vu Kill :

myProcess.Kill();

Ta hay thir viét 1 ing dung quan ly process don gian cé form
giao dién nhu sau :



@7 Forml

=)

[

| Chaon file ung dung can chay :

Browse |

11.3 Lap trinh multi-threads bang class Thread

M6i truong .Net cung cép class tén la Thread dé giup ta lap

trinh multi-thread dé dang.

Class Thread thuéc namespace System.Threading, né chua
cac thudc tinh va tac vu giup ta quan ly thread dé dang, thuan loi.

Thuong méi thread sé chay doan code duoc miéu ta trong 1
ham chuc nang xac dinh. Thi du khi process dugc kich hoat, HDH
sé tao tuong minh thread ban dau cho process doé, thread chinh
nay sé chay doan code cia ham Main cua class ung dung.

Dé tao thread moi, ta co thé diung 1énh :

Thread t = new Thread

(new ParameterizedThreadStart(tenhamcanchay));

Dé kich hoat chay thread, ta c6 thé goi tac vu Start :

t.Start (new Params(danhsachthamso));

véi Params la class doi tuong chia cac théng s6 ma ta

mudén truyén/nhan cho thread méi.

Luu y tdc vu ma thread sé chay phai duoc dac ta véi tham sé

hinh thic la kiéu object :

void TinhTich (object obj) { //tac vu ma thread sé chay
Params p = (Params)obj; //ép kiéu tham sé vé kiéu mong

mudn



}

Pé tam dung thread, ta co thé goi tac vu Suspend :
t.Suspend();

Dé chay tiép thread, ta c6 thé goi tac vu Resume :
t.Resume();

Dé dung va xba thread, ta co thé goi tac vu Abort :
t.Abort();

Dé thay déi quyén uu tién thread, ta thuc hién Iénh gan :
t.Priority = ThreadPriority.Normal;

Trén Windows, mdi process c6 thé & 1 trong 6 cdp quyén uu

tién sau day :

IDLE_PRIORITY_CLASS

BELOW_NORMAL_PRIORITY_CLASS

NORMAL_PRIORITY_CLASS

ABOVE_NORMAL_PRIORITY_CLASS

HIGH_PRIORITY_CLASS

REALTIME_PRIORITY_CLASS

Cap quyén uu tién cua process sé quyét dinh cac thread trong
process do chay theo quyén uu tién nhu thé nao.

Trén Windows, moéi thread trong process cé thé & 1 trong 7
cap quyén uu tién sau day :

THREAD_PRIORITY_IDLE
THREAD_PRIORITY_LOWEST
THREAD_PRIORITY_BELOW_NORMAL
THREAD_PRIORITY_NORMAL
THREAD_PRIORITY_ABOVE_NORMAL



THREAD_PRIORITY_HIGHEST

THREAD_PRIORITY_TIME_CRITICAL
Cdp quyén uu tién cla process sé quyét dinh cac thread véi
ttng cap quyén uu tién trén day sé duoc x( ly nhu thé nao.
Process priority class Thread priority level Base priority
IDLE_PRIORITY_CLASS THREAD_PRIORITY_IDLE ]
THREAD _PRIORITY _LOWEST 2
THREAD PRIORITY_BELOW NORMAL 3
THREAD _PRIORITY_NORMAL 4
THREAD _PRIORITY_ABOVE_NORMAL 5
THREAD _PRIORITY _HIGHEST b
THREAD_PRIORITY _TIME_CRITICAL 15
BELOW_NORMAL_PRIORITY_CLASS  THREAD_PRIORITY _IDLE 1
THREAD _PRIORITY _LOWEST 4
THREAD_PRIORITY_BELOW NORMAL 5
THREAD _PRIORITY_NORMAL b
THREAD_PRIORITY_ABOVE_NORMAL /
THREAD _PRIORITY _HIGHEST 8
THREAD _PRIORITY _TIME_CRITICAL 15
NORMAL_PRIORITY__CLASS THREAD_PRIORITY _IDLE ]
THREAD _PRIORITY _LOWEST 6
THREAD_PRIORITY_BELOW NORMAL 7
THREAD _PRIORITY_NORMAL 8
THREAD _PRIORITY_ABOVE_NORMAL 9

THREAD_PRIORITY_HIGHEST 10

THREAD_PRIORITY _TIME_CRITICAL 15
ABOVE_NORMAL_PRIORITY_CLASS ~ THREAD_PRIORITY_IDLE 1

THREAD_PRIORITY _LOWEST 8

THREAD_PRIORITY_BELOW_NORMAL 9



THREAD_PRIORITY_NORMAL 10
THREAD_PRIORITY_ABOVE_NORMAL 11

THREAD_PRIORITY_HIGHEST 12
THREAD_PRIORITY _TIME_CRITICAL 15
HIGH_PRIORITY_CLASS THREAD_PRIORITY _IDLE 1
THREAD_PRIORITY _LOWEST 11
THREAD_PRIORITY_BELOW_NORMAL 12
THREAD_PRIORITY_NORMAL 13
THREAD_PRIORITY_ABOVE_NORMAL 14
THREAD_PRIORITY_HIGHEST 15
THREAD_PRIORITY _TIME_CRITICAL 15
REALTIME_PRIORITY _CLASS THREAD_PRIORITY _IDLE 16
THREAD_PRIORITY _LOWEST 22
THREAD_PRIORITY_BELOW_NORMAL 23
THREAD_PRIORITY _NORMAL 24
THREAD_PRIORITY_ABOVE_NORMAL 25
THREAD_PRIORITY_HIGHEST 26

THREAD_PRIORITY _TIME_CRITICAL 31

11.4 Demo tinh hiéu qua cta multi-thread

Pé demo tinh hiéu qua cua lap trinh multi-thread trén cac may
tinh da nhan, ta hay thi viét ing dung tinh tich cia 2 ma tran cé
kich thudc 16n (thi du 2000*2000). Ta thiét ké form tng dung nhu
sau :



& Form1 el 5

So thread can dung : [ Cham l [ Nhanh l | Tinh tich 2 ma tran

|

Ung dung cho phép ngudi dung nhap sé thread can dung (n),
rdi chia ma tran tich thanh N/n nhém hang réi tao thread con dé
tinh dum tung nhom hang. Sau khi tinh ma tran tich xong, ung
dung sé hién thi cho nguoi dung thdy thoi gian tinh toan dé nguoi
dung danh gia do hiéu qua.
void TinhTich (object obj) {

DateTime t1 = DateTime.Now; //ghi nhan thoi diém bat dau
chay

Params p = (Params)obj; //ép kiéu tham s6 vé déi tuong can
dung

int h, c, k;
for (h = p.sr; h < p.er; h++) //lap theo hang
for (c =0; c < N; c++) { //lap theo cot
double s = 0;
for (k = 0; k < N; k++)
s =s + Alh, k] * Bk, cJ;
Clh, c] =s;
}
stateLst[p.id] = 1; //ghi nhan trang thai hoan thanh
dateLst[p.id] = DateTime.Now.Subtract(t1);//tinh thoi gian chay



11.5 Demo van dé tuong tranh gitra cac thread

Pé demo van dé tuong tranh gita cac thread, ta hay thir viét
ung dung quan ly cac thread véi giao dién nhu sau :

Form la ma tran gém nhiéu cell, mdi cell chia dugc icon anh
cho 1 thread dang chay. Luc dau, chua cé thread nao chay hét.
Nguoi dung co thé &n phim dé quan ly cac thread nhu sau :

= An phim tir A-Z dé kich hoat chay thread c6 tén tuong ung.
= An phim Ctrl-Alt-X dé tam dimg chay thread X.

= An phim Alt-X dé chay tiép thread X.

= An phim Shift-X dé ting do uu tién chay cho thread X.

= An phim Ctrl-X dé gidm do uu tién chay cho thread X.

= An phim Ctrl-Shift-X dé dimg va thoat thread X.

Dé cho thdy hanh vi hoat dong cla thread, hoat dong clia
thread la hién thi icon miéu t& minh Ién form, icon nay sé& chay
theo 1 phuong xac dinh, khi dung thanh form thi déi lai theo
nguyén ly vat ly.



Quan sat quy dao chay icon miéu ta ting thread ta thay thinh
thoang cé hién tuong icon thread nay dé mat icon thread khac.
Pay la hién tuong 16i khéng mong muén do cac thread duoc quyén
tu do chiém dung ting cell hién thi ctia form. Ta dung thuat ngi
“tuong tranh” gilta cac thread trén cac tai nguyén dung chung (cac
cell cua form).

Can co6 bién phap quan ly tuong tranh sao cho cac thread
khong duoc quyén truy xudt tai nguyén dung chung déng thoi.
Hién nay ta ding phuong phap loai trir tuong h6é dé giai quyét van
dé nay.

11.6 Demo viéc giai quyét tuong tranh gitra cac thread

M6i 1an muén vao vung CS, ta phai goi ham In_Control() dé
kiém soat viéc thi hanh viung CS, khi hoan thanh vung CS, ta phai
goi ham Out_Control() dé thong bao cho cac thread khac dang
cho dé chuing kiém tra lai viéc di vao.

In_Control();

Vung CS truy xuéat tai
nguyén dung chung

Out_Control();

Phuong phap loai trir tuong hé phé dung hién nay la dung
semaphore nhi phan (Mutex). Semaphore la 1 déi tuong don gian
chua :



= 1 thudc tinh kiéu nguyén duong (s), ta con goi no la bién
semaphore.

= Tac vu down(), c6 nhiém vu giam s 1 don vi va luén phai
hoan thanh. Do do trong truong hop s = 0, tac vu down sé
phai ngt cho dén khi s <> 0 thi ¢6 gang thuc hién lai... =
Thaoi gian thi hanh tac vu down la khéng xac dinh.

= Tac vu up(), c6 nhiém vu tang s 1 don vi va luén phai hoan
thanh. Trong trudng hop s = 0, tac vu up sé phai danh thuc
cac thread dang ngu chd down s day.

M6i truong .Net cung cép class Mutex dé quan ly semaphore
nhi phan. Ta két hop mai tai nguyén dung chung 1 mutex m véi gia
tri dau = 1.

Ham In_Control() sé la |énh m.WaitOne(); Thread nao thuc
hién lénh nay dau tién sé thanh cong ngay va sé chay duoc doan
lénh CS truy xuat tai nguyén tuong ung. Cac thread khac thuc hién
lénh trén dé truy xuét tai nguyén dung chung sé thét bai va bi ngu
trong khi thread dau chua hoan thanh truy xuét.

Khi hoan thanh viéc truy xuat tai nguyén, thread goi ham
Out_Control(). Trong truong hop dung Mutex, ham Out_Control()
sé la 1énh m.ReleaseMutex(); N6 sé danh thuc cac thread dang
ngu chd néu co.

//xin khoa truy xuat cell bat dau (x1,y1)
mutList[y1, x1].WaitOne();
while (p.start) { /lap trong khi chua cé yéu cau két thuc
//hién thi icon miéu t& minh lén cell
/lthuc hién céng viéc cua thread
//xac dinh vi tri méi cua thread (x2,y2)
//xin khéa truy xuat cell (x2,y2)
while (true) {
kg = mutList[y2, x2].WaitOne(new TimeSpan(0,0,2));
if (kg==true || p.start==false) break;



/] X6a vi tri ch
//giai phong cell (x1,y1) cho cac thread khac truy xuat
mutList[y1, x1].ReleaseMutex();

}
10.7 Két chuong

Chuong nay da gioi thiéu kién thuc tdng quat vé lap trinh song
song, class Process cua moi truong .Net phuc vu lap trinh multi-
process, class Thread phuc vu lap trinh multi-thread.

Chuong nay cling da gi6i thiéu cac chuong trinh demo cho tinh
hiéu qué cua lap trinh multi-thread so véi lap trinh tuan tu, van dé
tranh chdp giGa cac thread vé viéc truy xuét tai nguyén ding
chung dong thoi, cach thic gidi quyét tranh chip va hé luy cla
viéc giai quyét tranh chap.
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