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LS NOI DAV

Ngay sau khi xuft hién ngon ngir C thi 1ap trinh huéng tha tuc 18 nén rat thong dung vao nhimg
ndm 1980. Lap trinh huéng thi tuc Ta cong cu hiru higu d€ viét céc chuong trinh twong di 16n.
Nhumng vdi cac chuong trinh phitc tap hon thi quan diém 1ap trinh hudng thi tuc t3 ra gap khé khan
dé xay dung dugc chuong trinh chay 6n dinh, d& bio dudng va cho phép sir dung lai ma trinh. Thuc
t€ cho thdy hon 50% sén phdm phin mém khong duge sit dung ngay va chiing phdi thay ddi theo
yeu cdu ngudi ding i céc 1y do khéc nhau nhu phdn mém ¢6 184, thay d6i khuén miu dit liéu, ndng
cdp chitc nang ... D€ giai quyét vin dé ndi trén, cac phuong phép 14p trinh méi da duge nghién ciu,
trong d6 c6 phuong phap lap trinh hudng d&i tuong. Lap trinh hudng d6i tugng 1a cdch t8 chic va
phét trién chuong trinh dé han ch€ mot s6 nhuge di€m cia phuong phdp 1ap trinh hudng thu tuc
bing cdch ké&t hgp cde didc trung t6t nhat cia lap trinh hudng thl tuc v6i cdc quan niém mdi, manh
hon nhir 16p, thira hudng, da tri ...

Visual C/C++ clia Microsoft trg gidp hifu hiéu phuong phép 1ap trinh méi néi trén. Thu vién
MFC (Microsoft Foundation Class) chia Visual C++ t0 ra khd higu qua, chiing lam gidgm nhe sic lyc
- clia ngudi 14p trinh theo quan diém huéng d6i trgng. Churong trinh x4y dung trén cd s MFC c6 tinh
thich nghi cao, sin sang chay trén cic th€ h¢ Windows khic.nhau. Nguoi mdi bit ddu hoc 1ap trinh
¢6 thé cho ring Visual C++ 12 ngon ngit khé hoc. Ho ding vi ban than ngodn ngit C/C++ da bao gdm
céc ct phap khé nhé nhu ++, —-, {, }... Tuy nhién, khi di sir dung thanh thao ngén ngit nay thi ho s&
khong mudn i bd né vi céc Igi thé 19n lao so v6i cac ngon ngit khac. Trude hét 12 tinh mém déo,
1ap trinh vién c6 kha nang diéu khién moi trudng 1ap trinh d€ xay dung duge cdc chuong trinh dap
fmg moi yéu ciu thuc t€ v6i chét lugng cao. Vi xufit phét tir ngdn ngif ciia he diéu hanh, cho nén
Visual C++ cho khi niang tan dung moi siic manh chia h¢ théng cho chuong trinh dng dung. Tiép
theo, Visual C++ cho lai chuong trinh ngdn gon v thuc hién véi t6c do rit cao, d6i khi so sédnh
duge véi chuong trinh viét bing hgp ngir. Hon nita, nhimg phién ban cudi cling cia Visual C++ di
c6 nhiéu cai tién giao dién tryc quan khi 13p trinh. Khi sir dung ching, ban doc ¢6 thé tao nhanh ra
cic chuong trinh don gidn nhu sir dung cdc ngbn ngit "phét trién nhanh {mg dung” (Rapid
Application Development - RAD). Dic bigt, chifc nang wizard ctia ching da lam giam thiéu thoi
gian ban ddu dé tao 14p khung chuong trinh. Béng thdsi chiing cho phép dé ding phit sinh céc ing
dung lién quan dén Intemnet, co sd dir ligu (CSDL) ...

Néi dung tai liéu

Khéng tap trung vao hudng din sir dung giao di¢n Visual C++ nhu nhidu tai li¢u khdc, trong tai
lieu nay céc bude xay dung chuong trinh tng dung bing MFC s& duge gidi thieu k¥ ludng hon.
Déng thdi nguyén 1y hoat dong clia cdc thanh t6 chuong trinh trong méi tnxdmg Windows ciing
dugc xem xét d€ ban doc dé dang md rong chuong trinh theo nhu cdu. Tuy nhién, tai ligu ciing s&
m6 ti cach st dung wizard, gidp ban doc phét sinh nhanh khung chuong trinh hay cac chuong trinh



don gian.

Chuong ddu cha tai ti¢u trinh by 16ng quan vé thu vién 16p v cfu trie ciia chuong trinh MFC.
Cac chuong ti€p theo (chuong 2 - chuang 8) hudng dén sir dung thy vign MFC vio vige xay dung
céc thanh phin co ban cho tmg dung Windows nhur giao dién dé hoa, sir dung ban phim, chudt, may
in, hop thoai, ki€n tric i licu/quan sat... Chuirong 9 trinh bay céc bude két ndi va tuong tic véi -
CSDL. Chuong nay cho thiy viéc xay dung ghép ndi CSDL trén co s& hop thoai dé dang nhw the
nao. Chuong 10 va chuong 11 giGi thieu mot trong céc khia canh quan trong nhit clia viéc phat trién
phin mém hign nay va trong twong lai 13 c4c tng dung lién quan dén cdng nghé "nhiing va lién k&t
. d6i wong” (OLE, ActiveX). Chuong 12 hudng din ngudi doc xay dung cdc tng dung trén Intemnet
¢ phfa méy tram va phia mdy chi nhu tham nhap tdi nguyén clia Internet, xay dung md rong dich
vu Intemet ... Chuong cu6i cha tai liéu hudng din ngudi doc sir dung phuong phdp 13p trinh tnrc
. quan ciia Visual C++ 5.0 d€ bién soan, dich, lién két, chay thir va g& r6i chuong trinh ting dung.
Toan bo ndi dung ciia tai liéu 1a kién thic co ban vé 13p trinh Windows bing MFC.

Dé si dung tai liéu cé hiéu qud

Neéu ban doc chua ¢6 co hoi 14p trinh bing ngon ngir C/C++ thi nén hoc nhanh qua ching dé
hiéu duge céc khai niém co ban nhu 16p, thira hudng, ham o, him nap chong, ... Céc kién thitc nay
¢6 thé tim thdy trong tai liéu "Ngoén ngit Idp trinh C++", Ng6 Trung Viet, Nha xuit ban Giao thong
van tai, 1995. Néu chua 1am quen véi phong cich 14p trinh thong dig¢p cta Windows thi hiy tham
khao nhanh tai liéu "Ldp trink C trén Windows”, Bang Vin biic, Nhi xuit ban Khoa hoc k¥ thuit,
1998. Ban doc ¢6 thé sir dung cdc chuong trinh dich Visual C++ clia Microsoft, phién ban 4.2 hay
céc phién ban mai hon (rén Windows 32 bit d¢& thuc hanh cdc thi du trinh bay trong tai lieu nay.

Tai liéu nay danh cho ai

Tai liéu "Lap trinh Windows biing Visual C++" duge hinh thinh tir cdc kinh nghiém s dung
Visual C++ 5.0 d€ xdy dung cdc chuong trinh tmg dung khie nhau cho c4c nhu ciy trong va ngoéi
nudc, tir cac bai gidng cho sinh vién clia mot 56 tndng d‘:_ii hoc. Ching t6i cho ring i lidu nay s&
¢6 jch cho céc sinh vién, hoc vién cao hoc va cho tdt ¢ nhimg ai muén xdy dyng cic ¥mg dung tin
hoc ¢6 chét lugng cao trong méi trudng Windows. '

Dia chi lién ﬁgc

Trong qué trinh bién soan ching i di nhan dwoc rét nhigy nhitng gép ¥ qﬂ)} gid cha cdc chuyén
gia tin hoc. Tuy nhién, ciing nhu nhiéu t3i ligu xudt ban 14n ddu, ti tieu ndy chic chin khéng trinh
khdi cdc sai st. Chiing t0i luon xin chan thinh c4m on moi ¢ kién déng g6p clia ban doc. Dia chi
lién lac: dvduc@ioit.nest.ac.vn ‘

Cic tac gia
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CHUONG 1

TONG QUAN VE CAC LOP CUA MFC

Trudc day phin l6n cdc @ng dung Windows dugc viét bang ngon ngit C. Ngdy nay cic moi
trumg 14p trinh mdi di cho pheép viét cic chuong trinh thuong man ¢6 chdt lugng cao bing C, C++,
Pascal, BASIC vi cac ngon ngir khac. Trong do, ngdn ngit C++ did duge cdc 1ap trinh vién chuyén
nghiép chon dé sir dung thay cho C. K&t hgp vdi thu vién 1dp, C++ triru tugng giac dién 18p trinh
ting dung (Application Programming Interfuce - APl clia Windows nhd céc 10p co s& dé€ biéu dién
cdc d6i tugng chung nhu clra s6, thue don... C++ lam gidm cdc khd khiin cho nhitng ngudi 14p trinh
it kinh nghiém. Tai licu nly mo 14 cich sit dung MFC (Microsoft Foundation Class) dé viét cic
img dung Windows. Khi m6 ti t6ng quat vé MFC chiing toi gid sif ring ngudi doc di quen biét mo
hinh 14p trinh Windows tién co s& thong di¢p vi cic dac tinh co bin cla C++ nhu 16p, thita
hudng... Ngudi doc c6 thé tim hiéu siu hon vé cdc vin dé nay trong cac thi Héu [1] va [2].

1.1 CO sG CUA LAP TRINH WINDOWS

Tai li¢u [1] dd mo td nguycn 1Y co ban vé 1ip trinh Windows (rén co sd thong diép. M6t chuong
trinh Windows c6 hai thanh phén chinh: khoi dong chuong trinh vi xir 1y cdc thong dicp cira sé nhur
mo ta trong hinh 1.1. '

WINDOWS

i Windows API '
—————————————— A - ---------————————————x-"

yurs Bupnyo

Budp wyy
-
T

ddip BugyL
o
T

WinMain(}
Khdi dong bién
Binh nghia ctta s
Tao lap céa <8

WinProci)
Xt Iy théng diép

Chudang trinh img dung

Hinh 1.1 Kién triic chuong trinh Windows
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Chuong 1 Tdng quan vé céc I9p clia MFC

Kién tric trong hinh 1.1 12 15i clia cha moi chuong trinh Windows. Ta c6 thé thdy hai thanh
~ phén chinh cla chuong trinh 13 ham WinMain vA ham WinProc. Windows s& goi ham WinMain
khi bét ddu chay chwong trinh ting dung. Ham WinProc dwge Windows goi dé xir Iy céc thong diep
gl dén cira s6 ving dung. Ham WinMain thyc hién moi khéi dong va thiét 1ap cita sé d8 1am giao
dién v4i ngudi sit dung. Chiing con chita vong lap d€ 1dy cac thong digp cho {ing dung tir hang dagi
trong he thdng. Ham WinProc xit 1y toan b cdc thong diép dang x&p hang. Vong lap thong di¢p
cua ham WinMain s& phan phét cdc thong digp trong hang doi cho cic ham quan 1§ ctra sd xit 1y.
WinProc ¢6 trach nhiém lién lac véi ngudi st dung bing cdch xir 1y céc thong diép do ngudi sir
dung phat sinh nhu dich hay nhin phim chudt, nhin ban phim, .... C4c théng digp trong hang doi 1a
céc thong diép do ngudi sir dung phdt sinh ra. C4c thong diép khong x€p hang nhung yéu céu
‘Windows phéi goi tryc ti€p WinProc 12 céc thong diép do chuong trinh phét sinh hay thOng diep
lién quan dén quén 1y cira s6.

Céc thi dy trong tai lieu {1] si dung giao dién 1ap tiinh (mg dung Windows (Windows API).
Windows API 1a mot phin cla hé diéu hinh Windows. Ching bao gém hang nghin ham dé lién lac
vOi Windows va cdc ham dich vu khdc dé tao ra cdc tng dung chay trong moi trudng Windows.
Toan b qua trinh tuong téc gilta chuong trinh va ngudi sir dung 12 do Windows quan 1y. Chwong
trinh {ing dung nhan thong tin tir ngudi ding thong qua thong diép Windows. Moi chuong trinh
viét trén Windows déu sit dung Windows API.

Windows API dugc Microsoft phat trién trede khi ngén ngit C++ duge sit dung rong rai. Tuy
nhién, ngdy nay chiing di dugc Microsoft t6 chic lai dé dugc sit dung trong cdc chuong trinh viét
bing nhi¢u ngon ngit khic nhau, ké ci ngon ngir hudng ddi nrong.

1.2 GIOI THIEU MFC

MFC la tap hop c4c 16p dinh nghila sin. Chiing biéu dién cdch ti€p can hudng d6i tugng dén 1ap
trinh Windows va ching géi cic Windows API. R4t nhiéu 1ap trinh vién C++ d3 chon thu vién
MFC nhu [ thy vién 16p € phat trién ting dung clia minh. MFC cho phép 14p trinh vién dinh nhiédu
thdi gian hom cho phit trién céc thinh phén cfu tric chuong trinh va it phéi lo ldng vé giao dién clia
Windows. Dic biét, MFC lam don gian ti€n trinh phat trién mi trnh cho c4c loai may ¢6 hé didu
hianh khéc nhau: Windows 16 bit, Win32, MacIntosh.

Hién nay MFC 6.0 ¢6 hon 130 I6p, trong d6 mot s6 16p duge truc tiép sir dung va mot s khéc
1am cdc 16p co s& cho 1dp riéng cia 14p trinh vien. R4t nhiéu 16p khd don gidn,ching han nhu 16p
- CPoint (chi chita toa 40 x, y clia diém). Mot s6 16p khéc lai rdt phitc tap, thi du 16p CWnd chira ci
cira s ma ta quan s4t théy trén man hinh.

Trong churong tﬁnh MFC, giao di¢n 14p trinh rit it khi duge goi tnte ti€p. Thay vi d6 13 tao ra
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cic d6i tugng ciia cde 16p MFC va goi cdc ham thanh phidn clia ching. RAt nhiéu ham thanh phin
MEFC 1 1dp bao boc mong xung quanh API; va rit nhiéu ham, tham chi, ¢4 cling tén vdi cdc ham
API. Diéu ndy gitip 13p trinh vién C ¢6 thé chuyén nhanh sang MFC. Thi du, khi dich chuyén cita
s8, trong C ta goi ham API véi t2n SetWindowsPos. Khi tim tén ham nay trong MFC ta thdy MFC
ciing trg ghip ching. D6 12 ham thanh phdn cia 1dp CWnd khi clra s8 duge coi 13 d&i twgng con
SetWindowPos 12 mot hanh dong ma ta mu6n thyuc hién trén d6i tugng dé.

MFC con 13 khung (framework) ing dung. MFC gitp dinh nghia cau tric clia img dung va quén
1y rdt nhidu céc cong viéc khdc nita. Bit.ddu v6i CWinApp, 12 16p biéu dién chinh fmg dung, MFC
bao gém hdu hét mei thao tdc chuong trinh. Khung tng dung cung cdp ham WinMain, dén luot
WinMain gai cdc ham thanh phin clia d6i tugng ¢ng dung dé 1am cho chuong trinh chay. Mot
trong cic ham thanh phin ciia CWinApp ma WinMain goi dén 13 ham Run, chiing chita vbhg lap
thong diép va 1énh chay chuong trinh. MFC con trg gidp cac tai ligu (document) va quan sat (view), -
cho phép tach dit lieu clia chuong trinh khdi bidu dién d6 hoa cla ching. MFC ciing dua ra mot s6
ham API rieng, doc 1ap vdi cic 1dp va duge ding chung. Chiing ta hdy xem xét so b mot s6 16p va
ham API c6 trong MFC.

1.3 CObJect, CHA CUA TAT CA CAC LGP

Khi quan s4t biéu d6 phan cfp MFC ta s& thdy phdn 16n cdc 16p MFC 1a 16p suy dién truc tié'p
hodic gidn tiép tir CObject. CObject cung cdp ba kiéu co ban dé xay dung cic 10p thira hudng tr
‘chiing:

» Vao;fra dir liéu (Serialization)
»  Thong tin vé 1dp khi chuong trinh dang chay (Run-time)
*  Thong bdo kiém tra 18

Serialization (vio/ra) 14 tién trinh gidp cdc d6i tugng tu truyén dén hoic truyén di tir phuong
tién luu trir nhyu dia tlr, clipboard. CObject ¢6 hai ham thanh phin 1am nhiém vu xr 1§ vao/ra:
[sSerializable va Serialize. Chuong trinh c6 thé goi ham IsSerializable cha d6i tugng suy dién ur
CObject dé xdc dinh xem chiing ¢6 trg gidp vio/ra hay khong.

Dic trung khdc ma cdc 16p suy dién tiy CObject thira hudng 13 trg gidp viéc 18y thong tin cic
ddi twong cla chuong trinh dang chay. Cho trude con tré CObject dén 1dp suy dién tir chdng, tién
fch thong tin kiéu run-time cho phép chuong trinh biét duge tén 19p clia d6i twong cling nhu cac
thong tin khdc. CObject cung cfp hai ham thanh phin d¢ lam viéc ndy: IsKindOf vi
GetRuntimeClass.

Dic trung thit ba m CObject thém vio cdc 16p suy dién ciia ching 12 tro giip kiém tra 16i. Ham
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Chuang 1 Téng duan vé cac 18p ciia MFC

thanh phén 4o AssertValid clia CObject yeu cin doi tugng thyc hién kiém tra tinh hogp 1y trén chinh
nd (trang thai ben trong clha d6i (wong) nhdy mot diy todn tl xen, tich (>> hay <<). Ham thanh
phin do Pump thye hién hién thi qud trinh kiém tra cdc thanh phin dir lieu cha doi tugng, cé ich
khi & r6i chuong trinh vi kim tra cdc doi tugng ma né sir dung.

CObject con cung clip cic fch 101 khéc cho cédc 16p suy dién. Thi du, nap chong (overioad) toin
ur new, delete d€ tranh 16i bo nho. Tam quan trong chia I6p MFC co s& nhdt nay sé trd nén 1o rang
hon khi 1ap trinh vién quen thude hon vii chiing.

1.4 CAC LGP KIEN TRUC UNG DUNG

Céc 16p kicn triic tmg dung hinh thanh khuon dang va ciiu tric ctia céc img dung MFC.
CWinApp bifu dién chinh img dung. Toan bo tng dung trén co s& MFC déu suy dién Idp tir
CWinApp i tao céc d6i tugng (g dung tir céc I6p suy dién. CWinApp bao gém céc thanh phén
dir liéu chung nhu m_lpCmdLine, ching luu con trd dén cdc tham s6 dong Iénh (command-line)
s¢ chuyén dén tng dung. Chiing con chia cdc ham thanh phin nhu GetProtileString dé doc tip
khéi dong clia chuong trinh hay cdc t¢p INI riéng, va him InitInstance. Ung dung s& nap chong
ham nay d¢ thye hién cdc cong vige ban ddu nhu 1ap cita 6. '

Nhém 16p nay con bao 'gﬁm CDocument, Idp co s3 cho cdc 4 liu (document) trong céc g
dung str dung kién tric 1ai liéu/quan sit (document/view) clia MFC. Hidu don gidn, mot “tai ligu”
1a bidu dién triru twong cha cée dir lisu chuong (rinh.

CDocument cho phép i @ dung bio quan dit licu tich bi¢t khéi cdc thanh phéin khic ciia chuong
tinh, bao gdm cdc “guan sof” clia dit licu duge v& trén man hinh. Trong chuong trinh tai liéu/quan
sat thi di lieu 13 dai lrong. CWinApp, CDocument, va rat nhidu céc 16p khac duge suy dién tir
CCmdTarget, no 13 19p co s& cho kién tric 4nh Xa thong di¢p (messuge-map) clia MEC. Chueng
trinh MFC thuing khong sit dung cdc thi tuc clra 6 dé xir 1y cdc thong digp. Cdc ham thinh phin
s€ quan 1§ c4c thong di¢p; khung tmg dung kich hoat ham thanh phén khi cic thong diép t6i. Chi
cdc 16p suy dién tir CCmdTarget méi ¢6 thé nhan va xir Iy thong diép. Chinh vi vay ma toan bd céc
16p img dung, clra 8, tai ligu vi quan sdt déu duge suy dién true 1i€p hay gidn tidp tir CCmdTarget.

Mot 1dp quan trong khéc 13 CWinThread. Mot d6i trgng CWinThread bidu dién mot ludng
thie hién. Cic him thanh phin cla ching nhu CreateThread, SctThreadPriorvity va
SuspendThread cung cdp cic cong cu ma chuong trinh MFC sir dung dé tao va xir 1y cdc ludng
thue hi¢n. Tién trinh (process) 13 chuong trinh thyuc hign duge, bao gdm mi trinh va dit liéu, chiing
¢d riéng ving dia chi nhé va duge 1am chii mot & thi nguyén cia hé théng. Méi tién trinh phéi c6
it nhdt mot ludng thuc hién. Mot ludng thyc hién 13 mot don vi thye hign, chiing gdm tap trinh tyr
cdc ma I¢nh, gid trj cha cic thanh ghi CPU va ngan x€p. Trong Windows 16 bit thi méi tién trinh

14



Chuong 1 Tdng quan vé cac 1dp clia MFC

chi ¢6 mot ludng thuc hién. CWinApp w2 né suy dién tir CWinThread, b&i vi trong moi truding da
" lubng thuc hién nhu Windows 95/98 thi mdi iing dung bit ddu duge thue hién nhu mot luéng.

1.5 CAC LGP BOI TUONG TRYC QUAN

Ciac 10p d6i tugng tnre quan (visual object) bao g6m phin 16n cdc d6i tugng quan sat duge trén
man hinh khi chuong trinh Windows chay, bao g6m cira s8, hop thoai, thue don, diéu khién va
nhiéu d6i tugng khic. Ching cdn bao gém cid ngit canh thift bi (Device Context - DC) cla
Windows va cdc d6i tugng giao dién thiét bi d6 hoa (Graphics Device Interface - GDI nhu
bitmaps, t6 mau (brushes), va bit v& (pens). Mgt trong nhimg 16p triru tugng nhit cda loai ndy 1a
CView, chiing 12 bn d6i trong cla' CDocument va 12 18p co sO cho moi quan st dir ligu ciia img
dung.

G0Bc clla moi 16p d6i tugng triuc quan 1a CWnd, chiing duge sir dung nhu 16p co s& cho mai 16p
cira s6. CWnd dinh nghia céc chiic ning co ban ca cira s6 vi chita hang chuc ham thianh phén dé
xtr 1y cira s6 theo nhiéu cich khac phau. CWnd cdn dinh nghia céc trd 11 mic dinh ciia cira s8 cho
hdu hét cic thong digp. CWnd ddi khi duge sir dung truc tiép, nhung thudng xuyén hon 1a sit dung
céc 16p suy dién tir 16p suy di€n cla CWnd hay 14p céc ddi tuong tir cac 16p ma MFC suy. dién tix
CWnd. Ldp suy dién tir CWnd bao gm CFrameWnd dé m6 hinh hod tmg x& cila cira s8 khung
ghép n6i don tai litu (Single-Document Interface - SDI - clra 8 mic dinh dung J¢ thiét k& wing
dung quan 1y mot tai litu tai mot thdi diém); CControlBar sir dung nhy 18p co s& cho thanh cong
cu (toolbars), thanh trang thii (status bars}), va cac didu khién (controls) cia MFC; CDialog g1
céc chife nang ciia hop thoai; CButton, CListBox, va CScrollBar tuong (mg v&i phim, hop danh
séch, thanh trugt. Lép m& réng giao di¢n 14p trinh Windows CSplitterWnd 12 16p phéi sinh cla
CWnd, ching cho phép thém mot cdch d& dang chitc nang “bé - splitter” céc clta s6 nhu ta thutmg
thdy trong (ng dung Windows nhu Visual C++.

Ldp CView ciing suy dién tir CWnd. CView 12 16p co s cho 14t ¢d cdc 19p quan sét trg gidp
kién tric ttng dung tai litu/quan sat. Cic 1dp quan sdt khdc bao gdm CScrollView dé€ thém cédc
thanh trwgt vio CView; CFormView trg gitp quan sdt theo khudon miu duge lap il trudc;
CRecordView k&t ndi quan sat kifu CFormView v6i d6i tuong CSDL CRecordset; va 1dp
CEgitView, sit dung hop soan thio clia Windows dé xem dir liéu vin ban, dong thdi con trg giﬁp
c4c thao tic in, tim ki€m, thay thé, cit dén, sao chép. .

Céc 16p d6i tugng truc quan khac khong suy dién tir CWnd ma di tne ti€p tir CObject. Lap
CDC chita cdc chifc nang ngir cianh thiét bi cia Windows. Cac ham thanh phdn cia CDC nhu
DrawText va LineTo bao phit hdu hét cdc ham GDI d€ ¢6 khé nang vE trén cita s8. Céc ham suy
dién tit CDC nhu CPaintDC, CWindowDC, va CClientDC bifu dién cédc trudng hgp dac bigt cia 16p
CDC. Thi du, 16p CPaintDC goi tu dong cac ham API BeginPaint via EndPaint tir cdu tir
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 {constructor) vA huy it (destructor) cha ching, 1am don gidn qui trinh xir 1¥ trong thong diep
WM_PAINT. Trong khi d6, 10p CMetaFileDC cung cdp khi nang lam viéc v&i cdc sigu tép clia
GDi. '

Lép CGdiObject duge sir dung nhu 1dp co s& clia céc d6i tuong GDI nhir biit, chéi, va co chir,
cling v&i céc 16p suy dién tr CGdiObject nhu CPen, CBrush, va CFont biéu dién chinh cac ddi
tuong. Trong MFC, thict 1ap biit GDI ¢6 nghia la 1ap d6i tugng tir 18p CPen va goi cdc ham thanh
phén dé xac dinh céc dic tinh cha bit. Mot khi di dugc chon cho DC nhd ham thanh phén
SelectObject ciia I6p CDC, hay suy dién tir CDC, thi bit c6 thé dugc st dung d€ vé. Quy trinh lap
d6i tugng, chon né cho DC, sif dung né dé vé 1a mo hinh GDI quen thudc ciia 1ap trinh vién C. Cac
1dp khdc suy dién tir CGdiObject bao gém CBitmap; CPalette bidu dién bo mdu 16 gic; CRgn
chita cdc d6i tugng GDI ma ta da quen biét.

Ldp cudi cling ciling thudc ho d6i tugng quan sét 13 CMenu, chiing cung cﬁp' ghép néi hudng
dsi trong cho thuc don. CMenu thuge vao cée 'léfp thuan ti¢n cho ngudi diing nhét, chiing bao gém
moi chifc ning ma ta muén thyc hién véi thyc don, tir nap dén sira d6i thuc don dé kiém tra cdc
muc ciia thuc don; v& co bin 13 hén hop cha cdc ham thuc don khic nhau ¢6 trong APL. Khung img
dung cdn lam viéc ngoai CMenu d€ tang sic manh hé thng thyc don. Thi du, quan Iy céc thong
digp thuc don c6 thé duge dang ky dé duge goi nhdy con trd dén d6i tugng CCmdUI méi khi thye
don hi¢n ra. Cic ham thanh phin cia d6i tugng CCmdUI cho phép quan ly thong digp lam méi
trang thal muc thuc don tuong (ng - lam hidéu huc hay vo hiéu luc, danh diu hay khéng ddnh diu

.. trude khi thue don hién ra,

1.6 CAC LOP CHUC NANG CHUNG

Khong phai tit ci cdc 16p MFC duge thigt k€ d€ g6i AP cha Windows., MFC con ¢6 rit nhiéu
15p khic thuc hién cdc cOng viéc nhu quan 1y cdc bién xau va viofra tép. Lép cuc ky hiu higu
CString dinh nghia dit ligu xau ¢6 kiéu co s& véi céc todn tir chudn nhu =, +=, < va > dé thuc hién
gén, ghép va so sanh. Ldp CFile va cdc suy dién tit ching thuc hién cdc ham vao/ra chuén nhu
Read va Wnite va cai dit ching trong ngit canh d&i tugng t6p. D6i tuong CFile thudng duge truy
nhap gidn ti€p qua cdc d6i tugng CArchive, ching bi€u dién'ddng dir liéu nhi phan va sit dung céc
todn tif nap chdng insertion va extraction ( >> va <<) d€ viojra cdc kiéu dit lieu chufn ciing nhu
toan bo doi tuong véi dia.

CException 1a 1dp co s& trima tuong d€ sit dung co ché quan 1y 161 try/throw/catch clia Ci.
Mot trong cdc 16p suy dién tt CException 1a CFiIeExccption; ching mo ta cdc 161 phat sinh tir cdc
thao tdc tgp. Cic thanh phin di ligu chung chita mi 16i. Lop khdc hay dugc sit dung 1a
CMemoryException cho 161 trin bd nh6. Ldp CArchiveException cho 18i vao/ra,
COleException cho 18i OLE, va CResourceException cho 15i khi nap ti nguyeén ciia Windows.
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MFC cdn cung cdp cdc ham téng thé nhu AfxThrowFileException v AfxThrowOleException.
Céc 16p tap hop (collection} chia MFC cung cdp thu vién 16p trg gidp cc ciu tric dif lieu chung nhu
cdc mang va danh séch lién két. Cic'16p mang — CByteArray, CIntArray, CStrilngfray, RTATS
- g6i cic mang clia ki€u dif lieu co s& va cac d6i tugng 6 thé thay d6i dong do 16n, khong nhu cic
méng tinh trong chwong tinh C. Cac 16p mang 13 tur tudng dé luu dit lieu tai ligu cha {mg dung. Thi
du, tép soan thio c6 thé cai dit nhu d6i tudng CByteArray. Trong cic 16p danh sich nhu
CStringList va CObList ¢4 cai dat danh sdch lien két hai chiéu, céc thanh phdn cia ching chita con
trd dén thanh phin trudc va sau trong danh sdch. Cac hbm rh:mh phin nhu InsertBefore,
InsertAfter, va RemoveAt thém céc thao tic xen, bd. Céc 15p zinh xa chita bang ddi tuong va di
liéu kiéu khéa hay di duge dnh xa bing céc kléu du lleu khac L6p CMapWordToPtr tao khéa
timg bién tré noi lvu gid to tir 16-bit do noi gm cung c4p. Cho trude gié tri khéa, con trd tuong g
dé& dang duge khai thic nhd goi ham LookUp clia d6i tuong. MFC ciing cung cdp cic ban téng
qudt clia cdc 16p ndy dudi hinh thitc méu 16p (remplate) cha C++. Cdi dang k€ nhdt clia cc 16p nay
1a chiing trg ghip viGc vAo/ra, toan bo méng, danh sdch, bang c6 thé khai théc ti dia chi bing mot
dong ma 1énh. Cic IGp ndy s& duge sit dung nhiéu 1dn khi phat trién vng dung.

Cic 1dp da ning khdc 12 CPomt CSize, CRLCt CTlme, va CTlmeS pan. CPoint va CRect biéu
dién céc di€m va hinh chit nhat, that hiru hi¢u vi ching thudng 1am tham s cho cfc ham thanh
phdn MFC. Cic 16p chdn doan CDumpContext va CMemoryState hién thi viing nhg va phat hién,
156i b nhé gay ra khi khong xod duge céc d6i tugng 14p bing todn tir new. |

1.7 CAC HAM AfXxx

Khong phai tdt ca cdc ham ma MFC cung cp 1a ham thanh phdn 1dp. MFC con cho API dudi
dang cdc ham tong thé v6i tén bit ddu 13 AfX. (A va f trong Afx 13 “application framework™). Céc
ham nay dugc goi bat ky dau trong dng dung MFC, khong nhir him thanh’ ‘phin 13 chung phai ¢6
ddi tuong hay con trd dﬁl tugng.

Bang 1.1 liét k& mot vai ham AfxXxx. Ham AfxBeginThread thutng dugc goi thay
CWinThread::CreateThread vi ching tao va thyc hi¢n ludng thyc hién trong mot bude. Ham
AfxMessageBox twong duong vdi ham MessageBox cia Windows va khong nhu
CWnd::MessageBox, ching c6 thé dirgc goi ma khong cdn con trd dén 16p suy dién tr CWnd.
AfxFormatStringl thudmg dugc ndi vdi AfxMessageBox d€ thuc hién tao dang xau kiéu printf.
AfxGetApp ding d€ 14y con. wd dén. d6i tugng Gng dung khai. bdo trong tép khdc, va
AfxGetlnstanceHandle 13y chi danh lam tham s6 clia ham API cha Windows. Cuéi ciing,
AfxRegisterWndClass duge sit dung khi MFC khong thuc hién ding k¥ 16p clia s6 mic dinh.

Z-LTWIN . ' : 17



Chuong 1 T8ng quan vé cac I8p clia MFC

Bang 1.1 Cac mau ham AfxXxx

Tén ham Mé té
AfxAbort Két thac v diéu kién mét tmg dung. Théng thuang dudc goi khi cé I8i vé phuong clu chira.
AfxBeginThread Lap luéng thuc hién mdi va bt d4u thuc hién ching.
AfxEndThread Két thc luéng thuc hién dang thuc hién.
AfxFormatString1 Thay thé mét xau vao vi tri %1 trong xau tai nguyén va sao chép xau két qua vao déi tuong
CString.
AfxMessageBox Hién thi hép théng bao clia Windows.
AfxGetApp Cho lai con tro dén déi twong tmg dung.
AfxGetlnstanceHandle Cho lai handle chi ra ban ng dung hién hanh.
AfxRegisterWndClass Dang ky mét I6p cira s riéng cho img dung MFC.

1.8 THi DY HELLO1

Bay gid ta di c6 thé xay dung duge mot tmg dung MFC don gidn. Thi du HELLO1 mo ta mo;
vai nguyén 1y co ban clia chuong trinh MFC nham hién thi xau “Hello, MFC” trong cira s6. Trong
d6, cdc 16p CWinApp va CFrameWnd duge sit dung. Ti€p theo sé ban luan vin dé dnh xa thong
diép (message map), d6 1a co ch€ @€ MFC dén c4c thong diép ma ing dung nhin duge vao cic ham
thanh phéin trong MFC va céc 16p suy dién cia MFC. Cu6i ciing sé xem xét 16p CPaintDC, dung
dé v& d6 thi va vin bén trong cira s6 khi c6 thong diep WM_PAINT, va 16p CRect, mot trong céc
16p da nang.

iz Hellul

Hinh 1.2 Két qua cla chuong trinh HELLO1

Chuong trinh 1.1 bao gém hai tép ma nguén cia HELLO1. HELLO1.H chita c4c khai bdo clia
hai 16p suy dién ma HELLOI1 sir dung. HELLO1.CPP chita ma g6c C++, la cai dit hai 16p nay.
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Hinh 1.2 1a két qui chay chuong trinh 1.1,
Chuong trinh 1.1 HELLO1

Tép HELLO1.H

class CMyApp : public CWinApp
{
public:
BOOL. Initlnstance {);
h
class CMainWindow : public CFrameWnd
{
public:
CMainWindow ();
protected:
afx_msg veid OnPaint {);
DECLARE_MESSAGE_MAP ()
%
/Y
Tép HELLO1.CPP

#include <afwin h>

#include “hellol.h"

CMyApp myApp;

/7 Céc ham thanh phén cta I6p CMyApp

BOOL CMyApp::initinstance )

{ B
m_pMainWnd = new CMainWindow {};
m_pMainWnd->ShowWindow (m_nCrmdShow):
m_pMainWnd->UpdateWindow ():
return TRUE; '

) o _

/7 anh xa thong di¢p va cac ham thanh phin cila CMainWindow

BEGIN_MESSAGE_MAP {CMainWindow, CFrameWnd)
ON_WM_PAINT ()

END_MESSAGE_MAP ()

//

CMainWindow::CMainWindow {}

{ Create (NULL, "Hellol™);

Chuong 1 Téng quan vé céc ldp clia MFC
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Chuong 1 Tdng quan vé cac ip cla MFC

!
/f :
void CMainWindow::OnPaint ()

{

CRect rect;-

CPaintDC dc (this); ~

GetClientRect {rect);

dc.DrawText (“Hello, MFC™, -1, rect, DT_SINGLELINE | DT_CENTER | DT_VCENTER);
}
//

Chuong trinh 1.1 cho thdy MFC cung c&p rdt nhiéu 16p. Khi gop ching lai v&i nhau ta s ¢6
khung 1am viéc cla chuong trinh tng dung. L4p trinh vién chi viéc xen thém cdc doan ma trinh
thuc hién céc yéu cdu riéng dé c6 duge tng dung ddy du. Hinh 1.3 13 so d6 quan he cia céc 16p co
ban tao nén tng dung HELLO1. ' “

----------------------------------------------------------------------

Céc lép cia MFC CObject
. 2
CCmdTarget
CWinThread Cwnd
CWinApp : CFrameWnd
s
i CMyAgp CMainWindow E
! :

Hinh 1.3 Cac I8p cua img dung HELLO1

1.9 DS TUONG UNG DYNG

L&i cha tmg dung trén co s& MFC 1a d6i tugng (ng dung, 16p cha chiing dugc suy dién tir 16p
CWinApp clta MFC. CWinApp cung cp cdc ham thanh phén d€ khdi dong chuong trinh tng dung,
thuc hién cdc thao tic chung ciia tng dung nhu ghi dfa, d6ng thdi chifa cc ham nap chéng nhu
Run. Méi (g dung MFC c6 mot va chi mot d6i tuong ting dung ma thoi, d6i tugng nay phai duge
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Chuong 1 Téng quan vé cac [&p cda MFC

khai béo Ia 16ng thé (global).

Méi dng dung MFC s& suy dién mot 16p t CWinApp va nap chéng ham thanh 'pha‘n
Initlnstance d¢ tao 14p clra s6 chinh clia \ing dung. Ldp tng dung suy dién cba thi du niy goi la
CMyApp va d6i tugng ciia chiing duge khai béo tng thé. Ddng lénh tao d6i tugng nhu sau: _'

CMyApp myApp;

dat trong tép HELLO1.CPP. Khai béo CMyApp trong HELLO1.H nhu sau:

class CMyApp : public CWinApp
{
public:
BOQL Inittnstance {};
k

Ham InitInstance chi duge goi mot 1dn, ngay sau khi tmg dung bit ddu chay va trede khi cira
s6 (ng dung duoc hién thi. Cai dit mac dinh cla Initinstance - trong CWinApp - chi chia mot
lénh: : '

return TRUE;
Vay mgi chuong trinh MFC déu phii nap ch6ng ham Initlnstance v tao cira s6 dé giao dién

véi the gi6i ben ngoai. InitInstance 14 noi thugn ti¢n d€ thuc hién moi cong viec vao thdi diém
chuong trinh khoi dong. Néu khéi dong t6t thi Initinstance cho lai TRUE.

1.10 HAM Iniftinstance

Ham InitInstance trong chwong trinh HELLO1.CPP l4p clra s6 HELLO1 bing céch khai béo d6i

tugng cta 1dp CMainWindow. Dong 1énh
m_pMainWnd = new CMainWindow {);

khé&i tao d6i tuong clra s6 va gin chﬁng' vao d6i tugng Ung dung bing cdch lwu dia chi vao .
myApp.m_pMainWnd. Sau khi cifa s6 dugc 14p, InitInstance hién thi chiing (nh6 ring cira s6 chi
nhin thdy khi 19p ching vdi thugc tinh WS_VISIBLE) nh® goi cdc ham cia ddi tugng cira s8
ShowWindow va UpdateWindow, tuong tif nhur cic ham API ShowWindow va UpdateWindow da
duge khéo sat trude day:

m_pMainWnd->ShowWindow {m_nCmdShowy); .
m_pMainWnd->UpdateWindow {);

b€ goi ham API clia Windows tit MFC, hay dat todn tir :: vio trer’Jc tén ham nhu sau:
+UpdateWindow (hwnd); | )
Tir day, ta phan biét API clia Windows vdi cdc ham thanh phén ctia MFC nhd toén tir &z,
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Chuong 1 Téng quan vé cac i6p clia MFC

ShowWindow chdp nhan mot tham s&, d6 12 s6 nguyén chi ra trang thii hién thi cira s6.
HELLOT1 chuyén gid tri Ivu trong bién m_nCmdShow ciia d6i tugng tmg dung cho ShowWindow,
noi lru tham s6 nCmdShow ma WinMain d3 nhan dugc tir Windows. m_nCmdShow thudmg cé gid
i SW_SHOWNORMAL, cho biét clra s8 hién thi binh thudmg, khong & trang théi to nhit/nhd
nhit. InitInstance luén sit dung m_nCmdShow thay W gia tni cimg nhic SW_ XXX.

UpdateWindow hodn thién cong viéc ShowWindow bing yeu cdu v& lai ving lam viéc (client
«rea). Khi hoan thanh cong viéc, InitInstance cho gid tri TRUE dé tmg dung c6 thé ti&p tuc chay.

1.11 CAC THANH PHAN CUA LOP CWinApp
Cic bién m_pMainWnd va m_nCmdShow i hai thanh phin dir li¢u cha CWinApp (bing 1.2).

Bang 1.2 Céc thanh phdn dir lidu clia CWinApp

Tén bin MS
m_pszAppName Con trd dén tén (mg dung. Mac dinh 12 t&n tép EXE. Co thé I8y duac nhis ham
AfxGetAppName ciia MFG. '
m_hinstance Chi danh ban hién hanh clia (mg dung. Tuong duong hinstance chuyén cho WinMain. Co thé
‘| My duoe nhty ham AfxGetinstanceHandle va AixGetResourceHandie clia MFC.
m_hPrevinstance Chi danh clia ban sae tnde; ludn ¢6 gia tn NULL trong cé¢ ing dung Win32.
m_lpCmdLine Con 116 dén ddng 18nh chutong trinh. Tuong duong IpCmdLine chuyén cho WinMain,
m_nCmdShow Trang théi ban d&u ma clra s8 img dung cAn hién thi. Tuong duong véi tham s8 nCrmdShow
chuyén che WinMain,
m_bHelpMode Khéc 0 néu (mg dung trong ché d6 tre giGp nglr canh, duac nhép khi nhén Shift-F 1 truong
_ hop khéc ¢6 gid tri 0. _
m_pActiveWnd Né&u khic NULL, chita con trd d&n 88 tvong cifa s8 chinh ca ing dung chita OLE néu ing
dung 13 trink dich vu OLE dugx: kich hoat ngay trong trinh chifa.
m_pszExeName Con trd d&n tén md dun chuong trinh thi du, HELLO1). '
m_pszHelpFilePath Con tré dé&n dudng din va tén cla tép tro gip
. {thi dy, C:\MFCAPPS\PART THELLO1.MLP).
m_pszProfileName Con trb d&n tép INI clia chuong trinh (Thi du, HELLO1INI),
m_pszRegistryKey Con rd dén ten khod s tham s§ b6 i (setting) img dung trong dang ky hé théng. Lap bdi
goi SetRegistryKey.

Néu ta c6 con trd dén ddi tugng ting dung (d6i tugng ciia CWinApp) thi ¢ thé tham nhap céc
thanh phén khdc nita. Néu chira ¢6 con trd nay thi ¢6 thé ¢ n6 nhiy ham AfxGetApp. Thi du, Ienh:

AhMessageBox (AfxGetApp (}->m_pszHelpFilePath);

sit dung AfoetApp d€ tham nhip dudng din lqu trong m_pszHelpFilePath va AfxMessageBox dé
hién thj chting trong hop thong bao. MOt vai thanh phén dir litu cia ddi tugng tng dung c6 thé
tham nhdp qua cdc ham Afx. Ham AfxGetAppName, cho lai con trd0 dén m_pszAppName va
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Chugng 1 Téng quan vé cac 16p clia MFC

AfxGetlnstanceHandle cho lai chi danh ciia ban dang chay luu trong m_hInstance. Chi danh cha
ban dang chay cin thi€t khi goi cdc API clia Windows tif chuong trinh MFC, nhung néu chi sir
dung cdc ham MFC thi ching khong bao gi& duge ding dén.

Bang 1.3 Cac ham thanh phén cla CWinApp

Tén ham Moti
SetDialogBkColor Lap mé&u nén mac dinh cho céc hop thoai
LeadCursor Nap tai nguyén con chay tir tép chuong trinh EXE. “
{ cadStandardCursor Nap tai nguyén con chay do Windows cung cép. '
Loadican Nap tai nguyén bidu tugng tir t&p chuong trinh EXE.
LoadStandardicon Nap tai nguyén bidu tuong do Windows cung c4p.
GetProfilelnt Bloc gia tri nguyan vao tap INI hay dang ky
WriteProfilelnt Viét gié tri nguy&n vao tép INI hay ding ky
GetProfileString Boc gi4 tri xau vao tép INF hay diing ky
WiteProfileString Vigt gia tr xau vao tp INI hay ding ky
SetRegistryKey Digu khién d&i i tuong Ung dung 48 sir dung dang ky thay tep IN! a8 luu trang théi chuong
trinh, v4 chi ra tén cua khaé dang ky riing s& nhan ra thdng tin duge fuu & do,

Cdc ham GetProfileInt va GetProfileString doc gid tri s& hay xau tir tép INI cha tmg dung. Néu
ham SetRegistryKey da dugc goi thi thong tin duge 14y tir phin rieng clia tmg dung trong s3 ding
KY (registry) Windows 95/98 (hay Windows NT). Céc ham WriteProfileInt va WriteProtileString 1a
d6i ximg véi GetProfilelnt va GetProfileString dé luu céc gi4 tri. Mot trong cic img dung clia ham
nay la Iuu Tai cc thong tin nhy kich thudc va vi tri clia cita s6 (ng dung chinh cho 14n khéi doéng
sau. Thi du cai dit Initinstance sau ddy sir dung GetProfilelnt dé doc toa do tir s6 dang ky, sau dé
st dung céc 54 lidu ndy d€ nap cdc gi4 tri ban d4u cho cifa sé chinh clia img dung:

UINT X, y, width, height;

SetRegistryKey ("MyCompanyName");

x = GetProfilelnt ("WndProperties”, "XPos", 0);

v = GetProfilelnt ("WndProperties”, "YPos", O};

width = GetProfileint { ' WikdProperties”, "Width", 320):

height = GetProfilelnt ("WndProperties”, "Height", 240);

m_pMainWnd = new CMainWindow {);

m_pMainWnd->SetWindowPos (NULL, x, v, width, height, SWP_NOZORDER);
m_pMainWnd-»ShowWindow (m_nCmdShow);

m _pMaiand-bUpdafeWindow 0

return TRUE;

SetWindowPos 1a ham thanh phdn cita 16p CWnd d€ dich chuyén, thay d6i kich c& cira sé.
Mu6n sir dung doan chuong trinh ndy, phii nap chéng ham Exitlnstance cha CWinApp, sir dung
WriteProfileInt dé lwu céc gid tri cia cira s vio s6 diang ky.
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Nhu da biét, ta cling ¢6 thé viét tmg dung MFC khong sif dung ddi tugng suy dién tir CWinApp,
nhimg d6 la trudng hop dic bigt. Trong trudmg hop niy, dé ¢6 thé sir dung cde d6i trgng dng dung
thi 18p trinh vién phdi viét 1dy ham WinMain, b&i vi ham WinMain clia MFC di gén chat véi cic
1o goi dén cdc ddi tugng Ung dung.

1.12 NAP CHONG HAM CWinApp

[nitInstance 12 mot ham thanh phén do cia CWinApp ma ta ¢6 thé nap chéng. Mot s6 ham khac
cling ¢ kha ning duge nap chéng (xem bing 1.4). ExitInstance 13 ham hay ducc nap chéng nhat
san ham InitInstance. Chiing duge goi ngay trudce khi (ng dung két thic, day 13 noi 16t nhat dé thuc
hién viec don dep tng dung, giai phong by nhé di cdp phat & ham Initlnstance va luu céc théng s6
chuong trinh 1én dia. Cai dat mac dinh ham Exitlnstance cha 16p CWinApp ¢6 goi ham béo vé
SaveStdProfileSettings dé wu mot s6 tham s6 chuong trinh cho khung lmg dung. Gia tri cho lai clia
Exitinstance 12 m# ra ctia WinMain.

Bang 1.4 Cac ham nap chdng cua CWinApp

Tén ham M6 13

Initinstance Puge go1 ngay sau khi ing dung khdi déng. Nap chéng dé tao cita s§ chinh cda ung dung va thue
hin vai khdi ddng khac {hdu nhu ludn nap chdng)

Exitinstance Bugce goi ngay rude khi két thic img dung, Nap chéng 88 pha huy d6i tugng va cac tai nguyén cép

' phét & Initinstance hay thuc hién cac don dep khac {thuéng nap chéng).

Onidle Buac goi trong vong #3p thng diep tng dung khi khdng ¢4 thang didp € xi Iy, khi tng dung rdi. Nap
chéng aé thurc hign x{t Iy nén (3ai khi nap chéng)

Run Buoc goi a8 “chay” img dung bing thuc hign véng 1ap théng digp. Nap chéng dé cai dat vong 13p
théng diép rigng (it khi nap chéng).

PreTranslateMessage Buge goi khi & trong véng 1ap thang diép dé x{t Iy phim [énh kién quan d&n thuc don (it khi nap qh'ﬁng),

C4c ham nap chéng hitu {ch khdc bao gm Onldle, Run, va PrcTranslatéMessage. Onldle quan
1y viéc thue hién tién trinh nén nhu chd in ra ﬁ1éy in, hay don dep cédc cfu tric dir liéu trong b6
nhd. Vi Onldle dugc goi khi ting dung rdi réi, d6 1a co ché tuyet véi d€ thuc hién tién trinh khic ma
khong cin thread thit hai. Run va PreTranslateMessage kKhong hitu hiéu nhit Onldle cho nén it khi
nap chong, tuy nhién ching duge nap chéng khi thay thé vong 1ap thong digp clia CWinApp bing
vong lap riéng dé cho phép xir 1§ cdc thong digp dic biét trudc khi chuyén dén chuong trinh.

1.13 MFC SU DUNG POI TUONG UNG DYNG NHU THE NAO?

Néu mubn xem {mg dung MFC lam viéc ra sao va nhiém vu ciia MFC 13 gi thi phai xem dén ma
ngudn. Khi cii dit Visual C++, ta dd c6 ngay ma ngudn cho MFC. M6t trong cdc tép nguén ¢ 1én
13 WINMAIN.CPP, ching chita him WinMain ma MFC cung cip cho ing dung. Ham nay sit dung
d6i tugng ving dung, vi vay chiing phai dugc khai bso 1 t6ng thé. Céc bign va d6i tuong t8ng thé
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Ghuong 1 Téng quan vé cac I8p clia MFC
dugce 14p trude khi WinMain thyuc hién.

Ngay sau khi khéi dong, WinMain do MFC cung cdp s¢ goi ham AfxWinlnit d¢ khdi dong
khung Gng dung. Nhiém vu cua AfxWinlnit 1a sao chép cdc tham s8 hinstance, hPrevInstance,
lpCmdLine, vd nCmdShow, di chuyén cho WinMain, t6i thanh phin dit liév cha d6i tugng ing
dung va dang ky mot vai 19p cita s6. Sau d6 WinMain goi ham InitApplication ciia d6i tu{mg ing
dung néu hPrevinstance 1a NULL, 1iép theo 1a goi ham Initlnstance. Vi hPrevinstance luon ¢6 gid
tri NULL trong méi trudng Win32, mét tmg dung MFC 32-bit ¢6 (hé d& dang sir dung
InitApplication d€ ty khdi dong nhu Initlnstance. Trong Windows 16 bit, InitApplication chi dugc
goi khi khong cé bin sao cua chuong trinh dang chay. Néu bat ky ham ndo trong s6 cdc ham
AfxWinlnit, InitApplication, va Initlnstance ma cho lai O thi ¢§ 13i, khi dy WinMain goi
AfxWinTerm dé don dep va két thiic bing leénh return.

Chi khi toan b cdc ham trén cho lai TRUE, WinMain méi thic hién bude tiép theo. Lenh:
pApp->Run);

goi ham Run ctia d6i tugng tng dung, chiing thuc hién vong 13p thong diép va goi Onldle khi hang
chis thong diép réng. Vong lap thong diép Iap lai cho dén khi gap WM_QUIT trong hang dai, thoi
diém nay Run nhay ra vong 1ap, goi ExitInstance, v trdd v& WinMain. WinMain két thic bing goi
AfXxWinTerm dé don dep rdi thyc hién lénh return d€ két thie (mg dung.

1.14 DSI TUONG CUA $6

- D6 tuong quan trong thit hai trong tng dung HELLO1 12 d6i tugng cira s6. Chuong trinh C
thudmg 14p céta s3 chinh clia n6 bing goi ham :RegisterClass d€ dang k¥ 16p ciia s6 va ham
::CreateWindow d€ tao cira s3 trén co s& 16p d6. Chuong trinh MFC 1ap ctra s& bing khai bio ddi
tugng cira s8 C++. Trong HELLO1.CPP viée nay duoc thue hién nhu sau:

m_pMainWnd = new CMainWindow {);

Todn tr new 1ap d6i tuong, va<du it (constructor) chia d6i tuong s& kién tao cira s6 ma ta thdy
trén man hinh. Con tré do new cho lai ¢6 thé sir dung d€ tham nhdp cdc ham thanh phin cua d6i
tugng clta 6.

Ldp CMainWindow duge khai bdo nhu sau trong tep HELLO1.H:

class CMainWindow : public CFrameWnd
{
public;
CMainWindow {);
protected:
afx_msg void OnPaint ();
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DECLARE_MESSAGE MAP ()
I |
Lép co s& clia CMainWindow 12 CErameWnd, va né duoc suy dién 1Y CWnd, dé tao lap cita s8
chinh cta tmg dung SDI. MFC goi ching A clta s8 Khung. Trong 16p CMainWindow ta thdy khai
bdo ham cdu i (CMair;Window) vil him thanh phin tén OnPaint. Ngodi ra con thiy dong I¢nh la
DECLARE_MESSAGE_MAP. Ham thanh phidn OnPaint xir 1y thong diep WM_PAINT gifi dén
cita s6. DECLARE_MESSAGE_MAP Ii macro ding dé khai bdo dnh xa (map) théng diép cla 16p.

1.15TAO LAP CUA S6

Ham cfu &t chia CMainWindow chi c6 mot dong 1¢nh, d6 12 131 goi him Create cha d6i tugng
cira 8 ' :

Create (NULL, "Hello1");

Ham nay tao cira s6 khung. Dy 12 mot trong khodng 20 ham thinh phin ma CFrameWnd dinh
nghia thém ngodi cic him ma né thira hudng 1r cde 16p co s&. Mau ham cha CFrameWnd::Create
nhu sau: B L

BOOL. Create {[LPCTSTR IpszClassName,
LPCTSTR lpszWindowName,
DWORD dwStyle = WS_OVERLAPPEDWINDOW,
const RECT& rect = rectDefault,
CWnd™ pParentWnd = NULL,
LPCTSTR IpszMenuMName = NULL,
DWORD dwExStyle = O,
CCreateC.ontext‘ pCentext = NULL);

Ham trén cho thdy s:iu trong tdm tham s8 duge dinh nghia mac dinh cho ham Create. HELLOI
chi xéc dinh gia tri cho hai tham s6 ddu, cdc gid tri cOn lai chdp nhan mac dinh. Tham s6 diu cia
Create, IpszClassName, 12 t&n ciia ldp ma cira 58 s& 13p theo. NGu tham s6 nay ¢6 gia ti NULL thi
clra s6 Khung miac dinh duge 1ap trén co 53 16p d3 duge da:mg ky tr dong khi ing dung MFC bit
ddu chay. Néu muén, img dung c6 thé ding ky thém céc 16p cira s8 nhd ham API ::CreateWindow
hay ham c¢iia MFC AfxRegisterWndClass. Tham s0 IpszWindowName chi ra tén s& xudt hién trén
dinh cia cira s6. Thong thudng day 13 tén cla ting dung, doi khi ching con chita ci tén cha tai licu.
Tham s6 dwStyle cho kiéu cia clra s6. Mic dinh 1a WS_OVERLAPPEDWINDOW,- chiing l4p cira
s6 chudn chia thanh tieu dé (ritle bar) ; thuc don he thdng (system menuy; cdc phim din 10 nhdt, co
nho nhdt va dong (minimize, maximize, close buttons); bién co din (resizing border). Bing 1.5 ligt
ke cdc gid t c6 thé cho tham s6 dwStyle, chiing c6 cing gid tri ma 1ap trinh vién C di quen bigt
khi goi ham CreateWindow. Thi du, ta thém thanh trrgt ngang vao cira s6 nhd 18 hgp
WS_OVERLAPPEDWINDOW vi WS_VSCROLL biing todn tir OR:
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Create (NULL, "Hello1", WS_OVERLAPPEDWINDOW | WS_VSCROLLY;

Néu muoh 14p cira s3 gidng WS_OVERLAPPEDWINDOW, nhung thicu phim minimize . ta ¢6
thé viét:

Create (NULL. "Hello1", WS_QVERLAPPED | WS5_CAPTION |
WS_SYSMENU | WS_MAXIMIZEBOX | WS_THICKFRAME):

Bang 1.5. Céc kidu chuian cia cira 8

Wiéu _ M6 14
WS_BORDER Tao ¢ifa 56 véi khung méng
WS_CAPTION Tac evra sd véi thanh tiéu dé _
WS_CHILD Tao cira s8 con. Sir dung a8 tao diéu khién nhu phim va cac clia s tai lisu MDI.
WS_CLIPCHILDREN Chi ra réing vung cira s§ con chigm 12 ving clip khi ¢ita s8 cha vé lai.
WS_CLIPSIBLINGS Sir dung cho clra s& con d& chi ring con ¢ thé clipp véi con khac khi vé.
WS_DISABLED Cira 58 s& bi v hidu luc.
WS_DLGFRAME Lép cira s8 co vién nhu hap thoai. _
WS_GROUP Cita 58 sé la thir nhat trong nhém clfa 56 mé ta co thé chuyén bang tab. S dung ban d4u

cho cilta s con trong hdp thoai.
WS_HSCROLL Lap clra s8 ¢b thanh truot ngang.
WS_MAXIMIZE Lap clta s8 maximized.
WS_MAXIMIZEBOX L4p cira 58 c6 phim maximize trén thanh tiéu a8,
WS_MINIMIZE Lap cda s& minimized.
WS_MINIMIZEBOX Lap cfa 6 c6 phim minimize trén thanh tiéu d6. .
WS_OVERLAPPED Lép cira s8 maximize va khing co cdia s cha.
WS_OVERLAPPEDWINDOW Lap clra 56 véi cac kibu sau WS_ OVERLAPPED, WS_CAPTION, WS_SYSMENU,
| WS_THICKFRAME, WS_MINIMIZEBOX, va WS_MAXIMIZEBOX.
WS_POPUP Lp ctra s6 nhu WS_OVERLAPPED nhung khang o6 thanh fiéu d6,
WS_POPUPWINDOW Lap cira s8 popup v6i cac kidu sau )
WS_POPUP, WS_BORDER, va WS_SYSMENU.
WS_SYSMENU Lap cita s6 véi hdp thyc don hé thdng thanh ghi tiéu 86
WS_TABSTOP Ctra 5§ ¢6 thé duoc chon bing phim tab. Sir dung ban d4u cho ¢ita s6 con trong hop thoay
WS_THICKFRAME Lap cira s& vti resizing border, .
WS_VISIBLE . Cira s& ban d4u nhin théy ngay. Néu khong c6 kifu ndy ma mudn thiy cita s thi phai g
s ham ShowWindow.

WS_VSCROLL Lap clra s8 c6 thanh truot doc. '

Céc kifu cira 56 dwoc dat trong tham: s6 dwExStyle. Céc kidu mdy rong di thiy trong Windows
3.1 v6i ham ::CreateWindowEx. Céc tham 56 ciia kiu md rong dit trong d6i thit nhat cha ham.
Trong MFC, cic kidu niy duge dat trong bignh dwExStyle va haim CFrameWnd::Create ¢ chuyén
dén ::CreateWindowEx. Bang 1.6 liét ke mot vai kidu mé rong duge st dung cho Windows 95/9%8
va Windows NT.
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Bang 1.6 Cac kieu md rong cla cira s6

Kidu ' M3 3

WS_EX_ACCEPTFILES Tac clfa sd chip nhan di-va-tha tép

WS_EX_DLGMODALFRAME Tae ctra 58 vdi vién day kiéu 66 thoai

WS_EX_NOPARENTNOTIFY .Chira 1A ¢ita 58 con khéing thang b cho cha né khi uoe lap hay pha huj
WS_EX_TOPMOST Tao clfa s ludn  trén cac clra s6 khae mac dii no khéng tich cyc
WS_EX__TRANSPARE-NT Tao clra s lubn & dudi cic cira s6 khac mic da né tich cuc

Gia ti WS_EX_TOPMOST dilné d€ 1ap ctra s6 “ludn & trén dinh (stay-on-top)” ludn duge nhin
thdy ngay ci khi dfu né sau cdc cira s8 khdc trén man hinh. WS_EX_DLGMODALFRAME lap
cira s8 ¢6 khung hop thoai mong va khong thay d6i kich ¢d. Sau tham s6 dwStyle 13 tham s& rect
(1a tham chi€u C++ dén d6i trong CRect, hay dia chi clia cdu tnic RECT cla C) kich c& va vj tri
ban diu cia cira s6 dugc xac dinh. Mac dinh la rectDefault, la bién thanh phin tinh cla lop
CFrameWnd cho Windows bi¢t chon gid tri mic dinh nio cho kich ¢& vA vi trf chia cira s6. Néu
muon, ta ¢6 thé chi ra kich cd, vi trf cita 6 ban ddu va nap vio d6i tugng CRect 18i chuyén n6 cho
ham Create.

Thi du, gdc trén trdi cla cira s rong 320, cao 240 s& dit vilo vj tri 32, 64 cha man hinh nhd cic
dong 1énh nhir sau:

CRect rect (32, 64, 352, 304);

Create {NULL, "Hello1", WS_OVERLAPPEDWINDOW, rect);

Chi y, hai tham s6 sau ciia ham rect trén ddy cho biét gée dudi, phéi chi khong phdi do rong,
" cao.

Tham sG pParentWnd clia ham Create chi ra cita s6-cha. Windows lwu céc cira s6 do chuong
trinh ng dung tao ra trong mot co s& dit lieu phan cAp gilt mGi quan hé cua: timg clra 8 vdi cac
clra 56 khic trong hé thdng. Trong quan h¢ cha-con, clta s§ con s& giti cho clta s6 cha sy kién ¢6 tdc
dong dén cira s8 cha. Quan heé hop thoai vai cdc diéu khién 1a thi du quan hé cha-con. Khi nhén
phim (diéu khién), hop thoai duge thong bio dé trd 134 phim bi nhan. Thong bdo lai (notification) 1a
théng diép do cira s6 con gl dén cira s8 cha. Khi tao cira 56 mic dinh nhu cira s6 HELLOI,
pParentWnd nhén gid tri NULL d€ chi ra ring chiing khong c6 cira s cha. (C6 thé néi mbi cira s
d8u ¢6 cita s6 cha, khi pParentWnd=NULL c6 nghia I3 cira s6 cha I3 cifa s6 ¢i man hinh). Khi cira
s8 con duge 1ap thi bién pParentWnd liru con tré dén d6i tuong cita s6 cha.

Tham s§ lpszMenuName clia ham Create chi ra thl‘rc' don lién quan dén ctra s6. Gid tri NULL
clia tham s& ¢6 nghia 12 cira s6 khong c6 thue don.

Tham s8 cudi cia CFrameWnd::Create 13 pContext, chita con tré dén cdu tnic CCreateContext
ma khung g dung sir dung khi khdi dong tng dung kién tric tai liéu/quan sat.
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1.16 VE TREN VUNG LAM VIEC CUA cUA 56

Nhir moi (ing dung Windows khic, HELLO1 khong vé ngay trén man hinh ma cong vi¢c nay
duge thyc hign khi c6 thong dié¢p WM_PAINT tir Windows bdo cho bigt phai lam tuci clra s6.
Thong diep WM_PAINT dugce phat sinh tir nhidu 1y do khéc nhau. Ldp clra 56 mic dinh ma MFC
diing k¥ cho cdc clra s6 khung chifa thudc tinh CS_HREDRAW va CS_VREDRAW, vay thong
diep WM_PAINT dugc tu dong phét sinh mbi khi cira s8 thay doi kich cd theo chiéu ngang hay
chiéu doc.

Trong HELLO1, ham CMainWindow::OnPaint thuc hi¢n toan bo viée vé, chiing duoge kich hoat
tir thong diép WM_PAINT. Khi OnPaint dugc kich hoat, viing 1am viéc cla cita s6 s& duge xod
bing mdu nén ma MFC d3 ding ky cho 16p cita s6. (Trude mbi thong dicp WM_PAINT, Windows
xir 1y thong digp WM_ERASEBKGND. Trinh quan ly WM_ERASEBKGND mic dinh 14y mau
nén tir cdu tnic WNDCLASS). Nhu vy, OnPaint khong cfn thdi gian dé xo4 toan bo ndi dung cit
ciia ctra s6.

Ham OnPaint bit diu bing tao 1ap d6i tugng kiéu CRect v 1ap ddi argng cila CPaintDC véi tén
dc:

CRect rect;
CPaintDC dc {this);

Lép CPaintDC ciia MFC gdi ngir canh thi€t bi clia Windows, chiing duge suy dién tir 16p CDC.
Chiing ¢6 thém mot kha nang quan trong 1 tr goi ham BeginPaint vi EndPaint dé iing dung khong
phai 1am viéc ndy nita. BeginPaint duge cdu tir ctia 16p goi, con EndPaint duge huy 1 goi. Trong
MFC, viéc v& trén man hinh luon phai thong qua mot ddi tuong CDC nao d6, nhimg CPaintDC chi
dugc sir dung bén trong OnPaint. Hon the nifa, viéc tao cdc d6i twgng CPaintDC trong ngéan xép la
rdt quan trong, vi huy tiy clia né s& duge tw dong goi khi OnPaint két thic. C6 thé tao d6i tugng
CPaintDC bang todn tif new néu mudn, nhung nhé ring phai xod d6i tuong ‘ds trude khi OnPaint
két thic. Néu khong thi chuong trinh s& bi treo wi vong lp vO han gy ra do théng digp
WM_PAINT duogc phéat sinh mai méi trong hang doi. Tiép theo, OnPaint g0l ham thanh phin
GetClientRect, (16p CMainWindow cila chiing thira huéng tnyc ti¢p tir CWnd), d€ sao chép toa do
viing 1am viéc clia clra s6 hién hanh vio rect:

GetCl.ientRect (rect); I

Sau d6 ching goi ham DrawText cha déi tuong dc dé hién thi xav ky tr “Hello, MFC” trong
cira s6: : .

dc.DrawText ("Hello, MFC" -1. rect, DT _ SINGLELINE ! DT_CENTER | DT_VCENT ER)

Ham DrawText 12 ham da nang dé luén thi xau k¥ tu trong cira s6. Chiing c6 bon tham s6: con
tr& dén x4v s& hién thi, tng s6 k¥ tu trong xau (hay -1 néu xau 6 k&t thiic 13 0x00), dia chi cla
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cfiu tric RECT hay d6i tugng CRect, céc c& cho khuon dang van ban s& hién thi. Bang 1.7 liet ke
cdc gid tri kbuon dang ma DrawText chidp nhan. Céc gid tri sir dung trong HELLO] cho DrawText
biét phéi hién thi mot dong, chinh gma ca hai chiéu. Vi d6i tuong rect lun gid tri cia ci viing lam
vigc trén cira s6 nén x4u “Hello, MFC” s& dugc hu,n thi vio gilacira s8.

Bang 1.7 Céc cd khudn dang cGa DrawText

co Mo 14
DT_BOTTOM Chinh xau & ddy khuon.
DT_CALCRECT Tink kich thirdc khuon c4n cho hién thi x4u ma khéng cin v& xau ngay. Toa 46 gici han
duoc luy vao cdu tric RECT hay d6i tuong CRect.
1 DT_CENTER Chinh gii¥a x4u trong khung. '
DT_EXPANDTABS Ting thém khoang cach cho ky ty tab. Mac dinh ¢5 gia tri 8, ching ¢ thé thay dﬁi nhdy

chi ra thudc tinh DT_TABSTOP va gép tab stop setting trong tham s6 chira cAc o nay
{xem dudi day).

DT_EXTERNALLEADING

GOp extemal leading cla co chid khi tinh khodng cach dOng

DT_LEFT

Chinh xau thng I trai cha khung.

DT_NOCLIP Xau ky tu khong bi clip khung {xau ¢ thé hién thi ra ngoai khung). _

DT_NOPREFIX Ky tu & (ampersand) duoc coi 1 théng thudmg. Mic dinh & b4 higu gach chan clia ky tu
sau.

DT_RIGHT Chinh x4u ky ty théng 16 phai ciia khung.

DT_SINGLELINE Bd qua cac ky ty CR, LF.

DT_TABSTOP Byte cao clia tham s& iuu tdng s6 space gila tab stops.

BT_TOP Chinh x#u ky tu tir dinh cilia khung.

DT_VCENTER Chinh giita x4u theo chiéu ngang ciia khung.

DT_WORDBREAK Tur dong bé chc tir ndu xau ky ty vuct ra ngoai khung.

DrawText st dung co chit (fonr) di gén cho dc. Vi HELLO1 khong gén co chit cho dc nén co
chit mac dinh duoc st dung. Gid sit muén hién thj co chir arial, 72-diém thi trude hét phii tao co.
chit v gén né cho dc nhd ham SelectObject ciia 16p CPaintDC.

1.17 ANH XA THONG DIEP

Khi Windows gifi thong diép WM_PAINT cho HELLOI, thi bing cdch nao Windows cé thé
goi CMainWindow::OnPaint? Cu trd 13i 13 nhd dnht x¢ thong diép. Anh xa thong di¢p 1a bing
{uong quan gilra thOng diép v6i cdc ham thanh phin quan 1y cdc thong digp d6. Bt k¥ 16p nao suy
dién tir CCmdTarget déu c6 thé chita 4nh xa thong diép. V6i mbi thong diep ma ta mudn xir 1y, hiy
viét ham thanh phédn cla 16p vi thém ddu vio tuong dng cho mdi 4nh xa thong di¢p 16p. MFC s&
1am céc viéc cdn lai, ching ddm bao chic chin r&ng ham thanh phdn tuong (ng duge goi méi khi
c6 thong digp téi.
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- Budc thit nhift d€ thiét 12p chuong trinh tra 10 thong diép 1d them cic ham thanh phin quén ly
ching. HELLOI1 chi quin 1y mot ki€u thong diép - WM_PAINT - vi trich nhiém xit 1Y cic thong
diep WM_PAINT 1 ham OnPaint cla 16p CMainWindow. OnPaint khong cho lai 'gi-é tri vi khong
nhén d6i s6, d6 1a mot trong cdc 1én him ma MFC nhan ra 13 chiing thuge irinh quén 1y thong digp.
Cho trudc tén thong digp véi tién 16 WM_XXX, thi du WM_PAINT, ¢6 thé d& diang suy ra he
thong ten cia MFC diing cho ham quan 1y thong di¢p: thay the WM_XXX bing On va chuyén
loan by phin con lai sang chit nhd trir ky W ddu. WM_PAINT trd thianh OnPaint, va
WM_LBUTTONDOWN tr& thinh OnLButionDown. Sau d6 tra tai licu MFC d€ ¢6 miu ham chinh
xdc, (Ticn trinh nay duge don gidn hod khi sir dung cong cu nhu Visual C++ ClassWizard, vi
ching ty sinh miu him cho ta). QnPaint khong nhin d6i nio, nhung ham khdc, nhu
OnLButtonDown, lai ¢6. Cic ddi duge chuyén cho him qudn 1y thong digp sit dung cho cling muc
dich nhu wParam va 1Param trong C. Bang 1.8 13 danh sdch céc thong digp WM_XXX va mu ham
MFC tweng tmg. Tién 16 afx_msg & ddu miu ham che bi¢t him 12 trinh qudn 1§ thong diep.

Bang 1.8 Cac théng diép WM_XXX va miu ham MFC tuong img

Théng diép Nguyén ham
WM_CHAR afx_msg void OnChar (UINT, UINT, UINT)
WIW_CREATE afx_msg int OnCreate (LPCREATESTRUCT)
WM _DESTROY afx_msg void OnDestroy ()
WM_LBUTTONDOWN afx_msg void OnLButtonDown {UINT, CPoint)
WM_LBUTTONUP afx_msyg void Ont ButtonUp (UINT, CPaint)
WM_MOUSEMOVE afx_msg void OnMouseMove (UINT, Cpoint) .
WM_PAINT afx_msg void OnPaint {}
WH_SIZE : afx_msg void OnSize (UINT, int, int)

Budc thit hai chudn bi cho tng dung nhan va xir 1y cdc (hong digp la lien két cac thong digp va
céc trinh quén 1y clia chiing bing 4nh xa thong digp. Méi I16p ¢6 chifa trinh quin ly thong digp thi
phéi ¢6 dnh xa thong di¢p. Anh xa thong di¢p duge khai bdo nhu cic thinh phin 1ép khéc trong
khai bao I6p, nhung ddu vao cita chiing duge dinh nghia & ngodi khai hdo 16p, thong thm‘mg céc u,p
CPP chita mi cta céc ham thanh phdn 16p.

Lénh sau day trong HELLO1.H khai bido 4nh xa thong diép ¢ia CMainWindow:
DECLARE_MESSAGE_MAP {)

DECLARE_MESSAGE_MAP 13 macro dinh nghia trong AFXWIN.H. Macro nay s& thém 3
thanh phén sau vao ISp:

* Ming riéng (private array) cla cdu inic  kidyu AFX_MSGMAP_ENTRY v&i tén
_MessageEntries, lam nhi¢m vy ddn thong di¢p vio trinh quan 1y cda chiing.
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s Ciu tric bdo vé (protected) kidu AFX_MSGMAP v6i tén messageMap d6 trd dén géc
clia méing _MessageEntries va cho bi€t t6ng s6 ddu vao né 6.

»  Ham bdo vé &0 (protected virtual) v6i tén GetMessageMap cho lai dia chi cha mang
messageMap.

Khi chuong trinh chay, cdc thanh phén trén cho phép MFC xdc dinh xem 16p cho trude c6 thé
quén 1y kiéu thong diép d6 hay khong, néu c6, thi dja chi clia trinh quan 1§ thong digp 13 gi. N&u
théng diép dén va 19p thi€u ddu vio dnh xa thong diép cho ching, MFC kiém sodt 4nh xa thong
di¢p cha 16p co s8, véi cich 1am nhu vay cho dén khi thy duge 1dp ¢é ham thinh phén twong (mg
hay khing dinh ring thong di¢p d6 phéi dugc chuyén dén ham DefWindowProc. Thong thudng
lénh DECLARE_MESSAGE_MAP 12 1¢nh cudi trong khai béo I6p, nhung khong biit buge nhur vay.
Ciing ¢6 thé khai bdo céc thanh phin sau DECLARE_MESSAGE_MAP nhung phii c6 tir khéa
tuomg tng dé€ dam bio tinh ddng din clia mién tc dong: public, protected, hay private.

Cic 4nh xa phai khai bdo gita BEGIN_MESSAGE_MAP va END_MESSAGE _MAP, thi du:

BEGIN_MESSAGE_MAP (CMainWindow, CFrarmeWnd} |
ON_WM_PAINT {)
END_MESSAGE_MAP ()

Tham s& cia BEGIN_MESSAGE_MAP cho biét 16p, nai mi d4nh xa thong diép khai bdo va 1dp
co s cha chiing. MFC cdn biét 16p co 58 dé c6 thé chuyén cdc thong diép khong quan 1y duge 1én
trén theo thang. Cdc macro ddu vao thong diép s& xdy dung énh xa thong dicp, mbi mucro
thém mot ddu vao trong miang khai bio trong DECLARE_MESSAGE MAP. Macro
END_MESSAGE_MAP danh ddu két thic mang.

Anh xa thong diep clia HELLO1 chi chita mdt ddu vao. ON_WM_PAINT la macro ddu vao
thong diép tuong (ng vai thong diep WM_PAINT. Cic macro ON_WM_XXX khong bao gidy ¢c6
d6i va ludn nhan ra cdc thong diép ¢6 cdng tén WM_XXX. Tuy nhién, khong phai tit ¢a cdc macro
diu vao déu bt ddu bing ON_WM_. Ddu vio cia thong diep WM_COMMAND sinh ra khi ta
nhdn vao muc cha thue don duge chi ra nhu sau;

ON_COMMAND (IDM_EXIT. OnExit}

Macro ON_COMMAND gitip MFC chia nhd thong diep WM_COMMAND, né duge thuc don
va cic cilra 56 diéu khién sir dung d€ giri thong bdo nguge dén cha nd va chuyén ddn dén chuong
trinh quan 1y ching. Macro ON_COMMAND trén ddy n6i ham OnExit véi cic thong didp
WM_COMMAND duge phdt sinh khi muc thuc don ¢6 ID la IDM_EXIT duwge chon. Trong
chuong trinh C thudng sit dung kién tric switch-case bén trong trinh quén 1y WM_COMMAND.
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1.18 HAM AfxReglsterWndClass

Khi img dung MFC bit ddu chay, MFC dang ky cdc 10p cira s6 mac dinh v6i céc kiéu khéc
nhau. Clu tric WNDCLASS duge dang k¥ cho cira s6 khung SDI d€ xéc dinh céc tinh chét c6 thé
thay d6i, bao gém: “

*  Kiéu 16p (class style)

s Con chay coa ldp (cluss cursor)

v To miu nén ciia 18p (class background brush)
«  Biéu tuong cila 16p (class icon)

Kiéu ciia 16p xdc dinh cdc dic tmg dmg xit chia clra 6 nhu ¢6 nhan thong di¢p thong béo lai
khi chuot duge nhidn dip trén Khung hay khéng. Con chay cla 16p 13 con trd hién thi khi con trd
chudt dat trén cira s6, chéi t0 nén cua 16p.dinh nghia mie nén midc dinh cta cira s0. (Ddc biét, né
dinh nghia mau dugk sir dung ¢ xod ben trong cita s6 khi ¢ thong digp WM_ERASEBKGND).
Cudi ciing, hiu wrong ciia Idp xdc dinh bidu tugng tng dung. Ldp mdc dinh cha MFC sit dung kiéu
CS_DBLCLKS | C»_ HREDRAW | CS_VREDRAW, ¢6 nghia cira s6 nhin thong bdo vi s& vé lai
khi thay déi kich ¢&. Con chay cia I6p 12 miii ttn, miu nén cia 16p la mdu hé th6ng
COLOR_WINDOW, con bidu tugng clia 16p 12 bidu tugng méc dinh ciia Windows hay ching dugc
nhan. ra bai ID AFX_IDI_STD_ICON. Mt cich cho phép thay d6i céc thudc tinh ndy 1a ham
AfxRegisterWndClass, chdng s& dang ky 16p riéng va truyén tén 1dp cho hiam Create. Clra 6 ma ta
1ap s€ sit dung cic dic tinh ndy.

AfxRegisterWndClass chdp nhin bon tham s6 theo trinh ty sau: kidu I6p (xem bing 1.9), chi
danh con chay cua 16p, chi danh mdu nén cia 16p, chi danh bidu wong cia 16p. NG cho lai tén 1p
dé truyén cho Create. Céc thong tin khac ¢6 thé {im xem trong tai liéu vé cong cu phat trién chuong
trinh Windows (Windows Software Development Kit - SDK). Chi danh ca con chay va bidu ‘tugng
c6 1hé 1dy tir ham API LoadStandardCursor va Loadlcon ciia CWinApp. Con chi danh chéi c6 thé
13y tir nhiéu ngudn, k& ca ham GetStockObject clia Windows, va ching cho lai chi danh cia chdi
c6 sin (“stock™ brushes) do Windows dinh nghia. Ta phdi chi ra kiéu 1dp, con cdc thong s khic 1a
tuy chon. Khi cho bt k¥ tham s6 ndo mot gid tri 0 thi ¢6 nghia 1a yéu céu MFC str dung gif tr
mac dinh. Cac énh:

Cstring className = AfoegisferWndC!ass (CS_HREDRAW | CS_VREDRAW.,
myApp.LoadStandardCursor {IDC_CROSS),
(HBRUSH) ::GetStockObject (LTGRAY_BRUSH),
myApp.Loadlcon {"Mylcon"}));

Create {className, "Hello1"};

trudc hét dang kv 16p cira s8 c6 kidu CS_HREDRAW vi CS_VREDRAW, con chay hinh chit thap,
miu nén.ghi sdng, va bidu tugng ¢6 18n Mylcon ma né duge nap tir 1¢p img dung (.EXE); sau dé

.
'

3-LTWIN



chiing 130 cira 36 trén co s 16p nay.

Chuong 1 Téng quan vé cac I8p clia MEC

Bang 1.9 Céc kidu tdp cira 36

Kidu idp Motq -
CS_BYTEALIGNCLIENT Dam bao réng ving tam viéc ca cira s& ludn gan bit d4u tir byte (byte boundary) trong
dém video 48 ting tdc 4o va.
CS_BYTEALIGNWINDOW Bam bao rang chinh cira s ludn gan bét dAu tr byte (byte boundary) trong dém video 48
tang 16¢ chuyén va co dan.
CS_CLASSPC ‘Chi ring toan bo cira s6 clia ldp ndy c6 thé chia s& OC.
CS5_DBLCLKS Chi ring clra 58 duoc bao lai bing thong diep WM_LBUTTONDBLCLK,
WM_MBUTTONDBLCLK, va WM_RBUTTONDBLCLK khi nhin dip trén khung.
CS_GLOBALCLASS Chi 3ng 16p co thd duok: dang ky tdng thé d& toan b tmg dung sir dung. Thudng lam cac
: diéu khién nha phim va hop danh sach cho toair bd he théng,
CS_HREDRAW Cira 58 ¢6 thé nhan thong didp WM_PAINT khi thay ddi kich thide ngang.
CS_NOCLOSE V-hidu lye 1énh Close trén thue don hé théng va phim close trén thanh tiéu dé.
CS_OWNDC M8i clfa s8 duoc 1ap tir lp nay c6 thé co DC rigng. Higu qua khi 13 tu vide v& lai vi ung
dung khong c&n xac dinh lai DC riéng méi khi c&n dén DC.
CS_PARENTDC Ctra s8 con duoe 13p 4 16 nay thira hudng DC clia cha né.
CS_SAVEBITS Viing trén man hinh bi chigm bdi cira <6 duee 13p tir kap nay cb thd duoe luu trong dang
bitmap o€ v& tai cho nhanh. Thudng duoe st dung cho thuc don va c4c cifa s €6 thds gian
: sit dung ngén. -
CS_VREDRAW Clta 56 c6 thé nhén thong diép WM_PAINT khi thay d6i kich thuée doc.

Chuong trinh 1.2 12 ban nang cdp cia HELLOI1 véi tén HELLO2, chiing sir dung céc 1enh mo ta
trén d€ tyo 10p cita 8. Hinh 1.4 cho cita 6 k&t qué sau khi dich, lién két va chay chuwong trinh.

Chuong trinh 1.2 HELLO2

Tép HELLOZ.H

class CMyApp : public CWinApp

{
public: _

BOOL initinstance (};
J:

4

class CMainWindow : public CFrameWnd

{

public:
CMainWindow ();

protected:

afx_msg void OnPaint 0:
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DECLARE_MESSAGE_MAP-{)
ke

Tép HELLO2.RC

Mylcon ICON helloZ.ico .

’/

Tép HELLO2.CPP

#include <afxwin.h>
#include “hello2.h"
CMyApp myApp;

4

CMyApp member functions

BOOL CMyApp::inittnstance ()

{

}

m_pMainWnd = new CMainWindow {);
m_pMainWnd->ShowWindow (m_nCmdShow);
m_pMainWnd->UpdateWindow {);
return TRUE.

/7 Cac ham thanh phan va anh xa théng diep cta CMainWindow _
BEGIN_MESSAGE_MAP {CMainWindow. CWnd)
ON_WM_PAINT ()

END_MESSAGE_MAP (}

4

CMainWindow:: CMainWindow )

{

Chuong 1 Téng quan vé& cac 19p clia MFC

CString wndClass = AfxRegisterWndClass (CS_HREDRAW | CS_VREDRAW.

myApp.LoadCursor IDC_CROSS). _
(HBRUSH}::GetStockObject (LTGRAY_BRUSH).
myApp.Loadlcon ("Mylcon'});

: Cfeate {wndClass, " H_eﬂo2 "%

!

/-

{

void CMathindow::OnPaint 0

CRect rect:
CPaintDC dec (this);
GetClientRect (rect):

de SetBkMode (TRANSPARENT)
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dc.DrawText (“Hello, MFC". -1, rect, DT_S]NGLEUNE | DT_CENTER | DT_VCENTER);

//

Hello, MFC

Hinh 1.4 Két qua chuong trinh 1.2

Hay chi y dén médu nén cla cira s6 va 1¢nh:

dc.SetBkMode (TRANSPARENT);
trong OnPaint. Him SetBkMode 1ap ch& d6 mau nén cha xau ky tu thanh trong suot dé ham
DrawText khong dat nén tring sau dong chit “Hello, MFC”. Ch¢ d0 mic dinh cta chit 1a
OPAQUE, chiing 1am DrawText dit nén sau ky tu bing mau nén ctia ky tu di chon cho DC. N £odi
ra HELLO2 con ¢6 thém t¢p méd nguén HELLO2.RC véi mot dong 1énh:

Mylcon ICON hello2.ico

Biéu tugng dugc tao ra nhd “Visual C++ resource editor”, va ciing c¢6 thé bang phin mém
khdc. Trong t¢p RC, 1¢nh ICON cho biét HELLO2.ICO 1a t¢p biéu tuong, va Mylcon 1a tén tai

nguyén gén cho biéu tugng. Néu sir dung moi trudng 1ap trinh Visual C++, thi chi don gidn thém
tép RC vao tép project, chuong trinh dich sé& tv dong dich cho ta.

Néu mubn ty tao 1ap biéu tugng cho tmg dung thi khong cin vit va véi viec goi
AtxRegisterWndClass. V6i 16p cira 6 suy dién tir CFrameWnd, don gidn thay 1D ciia biu twong
trong t¢p RC thanh AFX_IDI_STD_FRAME.

AFX_IDI_STD_FRAME ICON hello2.ico
MFC nhan ID dic bi¢t AFX_IDI_STD_FRAME nhur ID ciia biéu tugng chudn cho cira s SDI.
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Chudng 1 T8ng quan vé cac Idp clia MFC
1.19 TOM TAT

Bay gity nhic Iai vai tir tudng chinh da trich biy. Ddu tign, trong chuong trinh MFC ¢6 khai béo
t6ng thé mot d6i tugng vng dung clia 18p suy dién tir CWinApp. Ham #n WinMain (do MFC cung
¢dp) s& khdi dong chuong tinh. WinMain goi him InitInstance cia d6i tugng (mg dung, vi sau do
goi ham Run clia d6i trong d6 dé khai dong vong Lip thong digp. DOi tugng fmg dung nap ching
Initlnstance vh sir dung ching d€ tao cira s6 img dung. Qud trinh tao cira s 12 tién trinh hai budc.
Thi nhit, d6i tuong clra s6 duge Khai béo tir (Gp suy dién CFrameWnd. Ti€p theo, cdu (ir clia ddi
tugng s& goi ham Create mi né thita hudng tir CFrameWnd dé tao cira s6 thare, Mot khi cita s6 duogce
1ap, Initlnstance goi him ShowWindow vi UpdateWindow ciia d6i tuong cifa s8 dé c6 thé nhin
thiy chiing trén min hinh vd gii cho ching thong di¢p WM_PAINT didu tién. Céc thong diép
WM_PAINT duge c¢o ch€ dnh xa thong digp cia MFC chuydn d8i thanh 1 goi dén
‘CMainWindow::OnPaint, va OnPaint hién thi xau ky ty “Hello, MFC” trén viing lam vige cla tng
dung nho 1ap d6i tuwgng CPaintDC va goi CPaintDC::DrawText.

Pidu trén day 13 hoan (oan khic vdi cdch ma Windows di 1itmg duge sit dung d€ 1ap tinh. Hai
budc xdy dung clra s67 Cdc d6i tugng dmg dung? Khong cdn WinMain? MFC di lam don gidn vin
dé. Tuy MFC khong {am d& hiéu ma nguén, nhung sir dung thu vi¢n 1dp s& 1am gidm ding k¢ ma
triinh phai viét. C6 (hé slra d6i cach tng X cia bt ky 16p MFC nao bing cdch suy dién ching (hay
18p co s& cha chiing) thanh 16p cia 14p tinh vién, 1am MFC thinh ¢6ng cu rdt hitu hi¢u. Loi the gia

. tang khi sir dung cdc diic tinh rdt manh va phifc tap cia Windows nhu OLE. V& MFC ¢6 thé viét
tmg dung OLE va chay n6 khong mdy khé khan.

HELLO1 va HELLO?2 cén thi¢u nhiéu thinh phin dé hinh thanh chuong trinh Windows diy do,
nhimg n6 1a bude ddu 16t dep trén dudng di. Céc chuong sau s€ gidi thiéu them céc (hanh phin giao
di¢n nhu thue don, hop thoai, diéu khién, trinh difn cdch nhan ddu vao tir chudt, ban phim, va khai
thdc ghép n6i cia MFC vGi GDI ciia Windows.
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CHUONG 2

sU DUNG BUT VE VA MAU TO

Chuo'ng my gidi thicu mot vai lop ciia MFC va céc thanh phin ctia ching giip 13p- trinh vién vé
duge frong viing 1am vice cia cira s6.

Phan cla Wlndows thuc hien vé d6 hoa 12 modun giao dién thi¢t bi d6 hoa (Gruphics Device
Interface - GD. Céc 1¢p GDLEXE va GDI32.DLL cia Windows cung cdp céc dich vu GDI, ching
liu gilf wrong dng phdn 16 hay 32 bit ciia GDI. Tuong ty nhu cdc modun DLL khdc coa Windows,
. GDI <6 hai nira 16 vi 32 bit d& trg gitp tng dung 16 va ci 32 bit d€ tuong thich véi céc bin ¢i ciia
Windows. Nhtmg trong 13i liéu ndy, khong phii quan tam dén vigc & doi do. Ta chi don gian goi
dich vu GDI hay MFC tuong tmg, Windows s¢ hudng 1o gm cua lap trinh vién viio vi tn thich hop.

Chuong trinh miu trong chuong 1 st dung ham (‘DC..DrawTth a€ dua xdu K§ ty ra cita 6.
DrawText 12 mot trong cdc ham thanh phén cia lop CDC thye hi¢n dua ra xau ky (v va d6 hoa.
Trude hét chiing ta xem X6t chi tiét hon 16p CDC va cac 10p suy dién ciha ching, cich si dung huit
vii cdc ¢h6i 16, Sau d6 ta xdy dyng chuong trinh mdu chi ra céch lam viée ¢ha cde ddi tu’o‘ng ndy i
thém thanh trugt va logic trugt vao chuong trinh.

2.1 VE BANG GDI

Khi cﬁuung trinh Windows v trén man hinh, may in hay chc-1hiél bi ra khéc, ching khong lién
lac tric tié’_p véi thict bi; thay vi d6 ching s& vé& trén ngit cinh thigt bi DC (Device Context). Nhung
trudc hét phai ¢6 chi danh clia DC dé Windows sif duag ching 1am tham s6 cha cic ham GDI.

Khi lap trinh Windows bang MFC, DC cdn ¢é ¥ nghia 16n hon nhiéu. bei tuomg DC g e
him GDI ma chuong tinh ggi d€ phit sinh dir liéu cho thi€t bi ra. Trong MFC, ta. kixong phai 1y
chi danh cia DC va khong goi cdc ham ra GDI, hay ft ra1a khong tryc tiép; thay vi &5 ta 18y con tro
dén d6i-twong DC (hay ldp doi tuomg DC) va sit dung con trd nay dé goi cic ham thanh phan cla
d6i tugng. Trinh MFC c6 thé v& dudng thing diém (0,0) dén (100,100) nhur sau:

CDC* pDC = GetDC {);
pDC->MaveTo (0. O
pDC->LineTo (100, 100k

CWnd::GetDC cho lai con trd dén d8i tong ¢t 16p CDC, va cdc ham thanh: phin clia do1’
trong sé& duge goi dé vé. CDC chua chi danh clia DC vi céc him thanh phin clia chiing goi qua cic
ham GDI trong AP cia Windows. Trong trudng hop nay, CDC:: -MoveTo vi CDC:LineTo dnh xa
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Chuang 2 Lam viéc vai man hinh, biit vé va mau o

truc ti€p dén cdc ham cha API bao g6m ::MoveToEx (ham cua ban Win32), ham ::MoveTo (ciia
ban Win 3.1) va him ::LineTo.

Budc thit nhét d€ thuc hién vé d6 hoi tir chwong trinh Windows la ldy quyén tham nhap DC.
Trong MFC, c6 nhiéu cdch &€ 1am viec nay; GetDC 1a mdt trong d6. Khi xong cong viéc véi DC,
ching phai duge gidi phéng vi Windows chi ¢6 sén nam DC cho toan b heé théng, va ca nam phai
dugce chia sé cho t4t ca céc trinh dang chay. (C6 kha ning trinh yéu cdu DC riéng, nhumg d6 1a
truomg hop dac biét, chua ban dén & ddy). Néu 18y con tro DC biing ham GetDC, thi phai giai phéng
chiing bing CWnd::ReleaseDC nhu sau: '

CDC* pDC = GetDC ();
/7 Céc ham thye hign vé
ReleaseDC {pDC);

DC phai duge giai phéng cang sém cang 161, va ReleaseDC phai duge goi tai vi tri cing thong
diép noi da goi GetDC. Néu 1y DC bing cich khic - thi du, khai bio d6i tuong ¢iia 16p CPaintDC
hay CClientDC — MFC sé ty gidi phéng DC cho ta khi d6i tugng bi phd huy. Céch lay va giai phéng
DC phu thudc vao hoan canh khi £0l.

2.2 DC TRONG OnPaint

Nhu da trinh bay trong chuong truge, ham OnPaint trong trinh MFC s& xir ly cdc thong diép
WM_PAINT, ham nay ducc n6i t6i he thong théng di¢p qua dnh xg théng diép. OnPaint thudng 1a
ham thanh phin ciia 16p cira sé khung, mic dit vé k§ thudt thi né c6 the thuéc bt ky 16p nio duoe
suy dién tir CCmdTarget. Théng di¢p WM_PAINT khéc V@i cdc thong diép khic & mot khia canh
rdt quan trong: néu ham xir Iy bi sai khi goi APl cia Windows véi ten 13 ::BeginPaint va

::EndPaint, thi thong di¢p WM_PAINT sé& khong bi mit di khoi hang doi ‘thOng diép, chuong trinh

s€ v& lai lién tuc trén viing lam vigc. Két qua 1a trinh s& bi tic trong vong xit 1y théng digp
WM_PAINT. : '

bé 1ay DC trong ham OnPa_int, hdy st dung 16p CPaintDC cia ‘MFC. Khi d6i tuong cua iop
CPaintDC duoe 14p, ching ty dong goi ::BeginPaint dé bit dfu ti€n trinh vé. Khi bi phd huy,
::EndPaint dugc goi déng thi. Lénh: ‘ i ' '

CPaintDC dc (this);

lap d6i twong DC v6i tén de trong ngan xép. DC duge 1ap trén co & I CPaintDC duge goi 13 DC
trong théng di¢p vé. Haim OnPaint sit dung DC trong thong diép vé& dé vé dudmg tir (0,0) dén
(100,100) c6 thé nhu sau:

void CMainWindow:_ _:OnPaint 0
{ .
CPaintDC dc (this);

* 1)
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de.MoveTo (0, O):
de.LineTo (100. 100):
}

Chii ¥ ring khong cin goi ReleaseDC & day. Khi him OnPaint kél thic va de ra khoi mico téc
dong, huy wr cua CPaintDC ur goi EndPaint d¢ bii bo DC. Néu xdy dyng DC trong thong diép vé
bang todn (I new nhar sau:

CPantDC* pDC = new CPaintDC (this):

thi phii sir dung him delete pDC trinde khi két thic him OnhPaint, néu khong hiam :EndPaint s¢
khong duge got.

Khi nhan thong dicp WM_PAINT khong cé nghia T phii v¢ hai 1oan b cura m Ncu thong digp
WM_PAINT duge sinh ra vi thay ddi toa 0o gac cla ofta 80, 1hi chi gde dy can cap nhal. Thong
diép WM_PAINT ¢ kém theo thong tin mo ta hinh chit nhat cin phii v& lai. NSu mucn, chiong
trinh ¢ thé 161 W 1idn trinh v@ lai nhd ky viing im vide khong con hop 1¢ tir DC v chi cip nhil
viing d6 ma thoi. Sau khi doi tgng CPaintDC duege Bip, toa do cta vimg hop be co the 10y dr tnutmyg
rcPaint cia cau tric PAINTSTRUCT vai (en i m_ps, nd la thanh phin cita 1dp CPsintbC. Truemy
rePaint ¢6 cdu tric ki¢u RECT, vi dwere dinh nghia nhar saue

struct tagRECT | I

“int left:

int top:

int nght:
int bottom:

] RECT:

rePaint.left va rePaintright lin toa dd x ctia bicn trdi va bién phii. rePainttop vi rePaintbotiom
It 1oa 4O y cta bién (rén va bien dudi. Mic dinh thi cdc vi tri cha cira sO duge do hang pivel. Gée
trén, trd cla viing 1am vige ¢6 gid tri 0,0y gid i ot X, y tang theo chicu phii vi chiéu xudng
dudi. Néu viing 1am vige cha clta s0 13 200x200 pixels vii viing bat hop 12 ¥ 1/4 phia dudi, tréi clia
cira s thi rePaint s¢ mo 13 viing md gée trén, i 1 (100,100) vi gde dudi, phili Ta (199.199).
Khong lo ngai viée vE lai trén viing 16n hon vi GDI tr dong 1am clipping diu ra, wy nhién t8c 4O v
sé giam.

2.3 DC BEN NGOAI OnPaint

Khong phai todn bo tnh déu thuc hi¢n vé (Ir trong OnPaint. Gid sit 1a vi€t chuong trinh
Paintbrush dé vé cic d6i tugng trén man hinh khi ngudi sit dung nhin phim chudt Mot cdch lam
roi man hinh khi trd 101 phim chudt 1 goi ham CWnd::InvalidateRect ¢ lam bit hop 1¢ toan bo
hay mot phin ving 1am viéc ciia cira s6 va din 16i OnPaint thyc hi¢n vE. D¢ 1am ting ¢ d9, ia ¢6
thd 1am tudi todn bd man hinh tic thi bing cdch 19y DC ngodi thong digp vE dé va.
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NEu dd ¢6 con 1rd dén doi tugng ira 36, ta ¢6 thd 13y DC bang him GetDC. Nhung MFE cung
¢dp 16p suy dién tir CDC vdi 1&n CClientDC dd d@ dang lam'viéc nay hon. Ta c6 thé thay:

CDC® pDC = GetDC {::

/7 Céc ham thuc hign vé

ReleaseDC {pDC):

bang cich sau:

CClientDC de (this):
/7 Cac ham thye hién vé

Bay idr de bicu dién DC vi khong cin goi ham ReleaseDC, Tai sa0? DG 13 vi cdu tir cha I6p
CClientDC goi ::GetDC v huy 1t iz nd goi :ReleaseDC. Vi vii DC trong thong di¢p ve. ta chi
phai quan tam dén huy bd DC néu v ¥ dg nio dé bt 1a quyé’lhdinh lap ddt twemg clia CClicniDC
bang ham new. Trong tnromg hop do, :u'ph.ii zoi delete trrde khi ham diéuikhié’n ih(‘:ng diep ket
thic d¢ dam bio chae chin 1a huy 1 dirxe goi. ' '

Trong vii truimg hop, Khi ta muén v& n'(;_'u;‘li vimg 1am vige etia ctta s8 (noncliont area), MEC ¢6
cung ¢ip 1op CWindowDC. CWindowDC im viée nhue CClicmDC, nhimg DC mi né dai dién lai
bao pom moi thit bén trong cic bicn cta'cira sé. Doj khi Lip trinh vien. st dung CWindowDC cho
© cde eong viee khong binh thwtmg nhu [am 13y thanh ticu dé hay lam cira 6 véi goc uon.
CWindowDC khong phii 1 cdi mi 1a can thuong xuyen. Néu ta mudn vé ngoai ving lam viée cla
clta s6 thi hily chin Idy thong dicp WM_NCPAINT ciing him OnNcPaint d¢ xac dinh khi nio
ngoai viing lam vige cdn phai v Tai. Khong nhu OnPaint, him OnNePaint khong cin goi
r:BeginPaint vi ::EndPaint. o

Vi tpeomg hop 13 tfinh cdn tham nhip todn by man hinh, ta phii tao d6i tuong DC cia 16p
CClientDC hoac CWindowDC va truyén con tré NULL cho ¢du tir thay vi.con tro dén d6i tuong
¢tra 83 nhu sau:

CClientDC defNULL}):

Céc I¢nh sau ddy v& dudmg thing i géc trén, trdi clia man hinh dén diém (100,100).

dc.MoveTo (0, 0);
© de.LineTe (100, 100}

Céc trinh chyp dnh (capture) thudng sir dung K¥ thudt nay dé tham ﬁhap' toan bg man hinh, .

2.4 VE BANG DC

Mot khi di ¢6 DC d€ 1am viéc, ta ¢6 thé vé. Hai trong nhiéu ham cia 16p CDC ma img dung
MFC diing d€ v& man hioh 1a MoveTo va LineTo. MoveTo 1ap vi tr hién hanh, d6 12 con trd chi ra
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mot didm trén man hinh, LineTo v& duimg thing diém hién hanh dén diém chi ra trong ham, i
wr dong cap nhat vi trf hi¢n hanh. Cac Iénh .

dec.MoveTo (100, 100):

de LineTo (200, 100):

de.LineTo (200, 200}

de.LineTo (160, 200):

de. ]..meTo {100 100)

vé hinh vudng cé mbi u,hu.u 100 don V‘l Thi du cling Ll'l() th.iy khong can goi an.Tn Irum, méi lan
goi LincTo.

NMoveTo va LineTo chi 13 hai trong s& 3t nhicu him cua 16p CDC dé ve trén man hlnh Bang
2.1 liet k& mOt 83 hinn vé thudmg dung clia 16p CDC. Touin b, CDC z_nm hun 150 ham 1hunh phin
v&, 1dy thong tin GDI, ...

Bang 2.1. Mot s6 ham vé clia CDC

! Ham Md t :

ArcTa V& cung elip vai but hién hanh. fam mé vi tri hién hanh dén cudl cung.

Elipse . V& elip trong hinh chi nhat. Budng bién dugc vé bang but nién hanh va t6 bing chéi hién hanh.

FillRect To hinh chif nhat bang chdi hién hanh. ' '

FioodFil T6 vung ¢o hinh bat ky, c& bt ky bang mau hen hanh. :

LineTo V& dirong vdi bit high hanh va lam tuah vi 1 hign hanh té1 cugi Gurong

MoveTo L3p vi & hign hanh 88 chudn bi vé. '

Pie V& Pie trong hinh chit nhat, Dudng bién duoc vé bing but h|én nanh va 6 bing chdi mén hanh.

PolyBezier V& mét hay nhiéu Bezier spfines bang but hién hanh.

Polygon Ve (‘rI‘a giac bing cach ndi cac trudng diém. Butng bién duge vE bang but hién hanh va to péng chdi hién
han

Rectangle V& chi nhat trong hinh chu' nhat. Elucng blé!'l duoc vé héng bt hién hanh va t& hang chdi hién hanh,

RoundRect V& Pie trong hinh chit nhit co géc tron. Dudng bién duoc vé bang but hién hanh va t6 bang chdi hién
hanh.

SetTextColar Lap mé&u van ban _

TextOut Ra van ban v&i mau hidn hanh.

Bang 2.1 gidi thieu cdc him sir dung biit vd mu 16 hién hanh. Céc biit va miu duge bida dién
trong cic Idp CPen va CBrush cia MFC. Ham CDC: :SclectObjeet gdn bt vi miu cho DC licn
quan. Né&u ta khong goi ham SelectObject (€ thay ddi bit va mau to hign hanh thi GDI s¢ str dung
biit vi miu t6 mac dinh cia DC. Bit mic dinh v& dudng miu dcn lien tue rOng mot pivel. Miu 10
mic dinh 13 mﬁu,tr.mg va d6ng nhit (mhd wiite).

Cling ¢6 thé tao biit va ‘mdu riéng cba ta vd chon n6 cho DC d& thay ddi cdc thude tinh clia didu
ra. N€u muén v& vong tron do déng nhit v6i vIEn den rong mudi pivel, ta phii tao biit den dong
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nhdt mudi pixel vi chdi mau dd déng nhift i gén chiing cho DC nhd SelectObject tnrée khi goi
ham Ellipse. Gia sit pPen 1a con tr6 dén d6i tugng bit, pBrush 1a con trd dén déi tuomg chéi, vi ddi
tugng de biéu didn nglr cinh thi€t bi DC thi doan ma trinh c6 thé nhu sau:

de.SelectObject (pPen):

de.SelectObject (pBrush):

Elipse (0. 0. 100. 100): //tham s5 clia ham Ia toa do chit nhit bao elip

SelectObject duge nap chong dé ¢hdp nhin con trd dén cdc dsi wong Sl cdic kiéu khic nhau.
Gia tri cho lai cha nd 13 con trd dén d twong cha logi da duge chon trude cho DC.

Khi sir dung DC dé vé, 10in bo toa dd 1a toa do logic. Thuoc tinh khic ctia DC 1 ¢h& do 4nh xa,
chiing xdc dinh cich chuyén d6i 19a do logic sang 10a do thict bi (pixel trén man hink). GDI trg
gitp tam ch€ do 4nh xa, chiing dwcxe chon nhd ham Cl)(‘.i:SctMapMndc va hdi ché tla hién hanh
nht ham CDC::GetMapMode. Ché do dnh x4 mac dinh 13 MM_TEXT, chiing ¢6 don vi logic 13
pixet (mor dem vi logic theo truc v, ¥l gt pivel) v toa 4o gdc 1a (0.0) & £6¢ rén, rdi cda man
hinh. Véi BC ctia viing 1am vige, thi pivel gée trén trdi 12 (0,0). Gid tr x, y ta-'mg khi chuyén sang
phili va xudng dusi nhue hinl, 2.1. ' '

{0.0) ‘ +x

>—

. ' . - ‘;““““‘““:

. "y et | an hinh )

ay * Mot don vi logic bang i jl

mét pixel o Coy TTETTETETees

Hinh 2.1 Ch# d6 4nh xa mic dinh

Céc ch€ do 4nh xa khdc st dung cdc phuang phdp khac dé chuyén déi cac toa d9 logic thanh toa
do thi€t b, hudng cia h¢ truc toa do 1a khéc nhau. Thi du, trong ché d6 4nh xa MM_LOMETRIC,
mot don vi logic tuong diong véi 0.1 mm trén man hinh, £0¢ a dd mic dinh 13 péc dudi-trii, gis"
trl X, y uing theo chiéu phii, len. ' :

Vi DC 12 tdi nguyén chia sé, né lién fuc dirqc sir dung va gidi phong, khong thé chon biit va chéi
cho DC 16i hy vong n6 luon duge giir 1ai méi khi ta cdn dén DC sau dg trong chuong trinh. Mét .
khi rdi bd DC, c4c thuoc tinh mac dinh clia né duge khoi phuc. Vi vay, ta phii khdi dong lai DC
méi khi tao d6i tugng DC. C6 nhiéu cich gilr cdc thude tinh cla DC dé chiing khong cdn phii nap
lai nhiéu 13n, van dé niy s& duoe xem xét chi (6t sau, Mot cach lam ¢6 thé tranh vi¢e nap di nap Iui
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DC 13 14y DC trong ham OnCreate va khOng. rdi bd chiing cho dén khi thong diep WM_DESTROY
dén, nlumg giai phdp nily khong binh thudng vi s6 luong DC a gidi han.

2.5 BUT VE

GDI cung cdp nhidu ham API d€ 13p biit va c¢hdi 6 cho DC, bao gém :CreatePen,
:CreateSolidBruosh, ::CreatcHatchBrush, va ::CreatclPatternBrush. MFC gdi ciac ham nay
trong céc 16p CPen va CBrush cho don gidn, sao cho bit va chéi 16 duge dé cap d&n nhir 1a cic
dGi tugng thay Vi céc chi danh do GDI cung cfp. '

MFC biéu dién but bing d6i twgng cla 16p CPen. Céch don gian nhit dé lap bat GDI 1a xay
dung céc d0i tugng CPen va chuyén cho chiing cdc tham s6 dinh nghia bat:

CPen pen (PS_SOLID, 1. RGB (255. 0. O));

Phuorng phdp thit hai 1a xay dung doi urnng bt chua khi dong 1o gon ham thanh phin
CreatcPen cila chiing: -

CPen pen (};
pen.CreatePen (PS_SOLID, 1, RGB (255. 0, Q);

Phuong ph4p thit ba 12 xay dumg d6i trgng CPen chua khi dong, 1am ddy cdu tric LOGPEN dé
mo ti biit, sau d6 goi ham thanh phin CreatePenIndirect d€ tao bit:

CPen pen {); '

LOGPEN Ip:

Ip.lopnStyle = PS_SOLID:

iplopnWidth = 1;

lplopnColor = RGB {255. 0, 0);

pen.CreatePenlndirect (&lp):

CreatePen va CreatePenlndirect cho iai TRUE néu Yap duge bit; nguoc lai cho gid tn FALSE.
Néu cho phép ciu tr cia d6i urmg tao lap bilt, thi mot ngoai - 1¢ (etrepnon) cia lup
CResourceException duge cho Iai khi biit khong 1ap duge.

Mot bt ¢6 ba dic tinh: kidu, do r(‘mg va mdu, Cd ba. thi du trén daydéu lap bat véi kidu
PS_SOLID, chiing a6 do rong la mot dom vi togic, mdu 14 4 tini. Tham s ddu tién chuyén-cho.
ciiu' tir cia 1dp CreatgPen, CreatePenlndirect, hay CPen chi ra kidu biit. Kiéu biit mo 1a Joai dudng
ma bat s& v& - lien tue, diém, gach ndi v..v.-PS_SOLID ldp bt licn tuc. Kifu bat dac bit
PS_INSIDEFRAME v& dutmg lién tuc hay cung & bén trong hop bao ~“trong khsng - cia mt
hinh dang v& nhy trén hinh 2.2. Kiéu bit khdc 1a-PS_NULL, ching chiing v& gi ci. Tai sao ta phii
tap biit NULL? Gia sif ring ta mu6n v& hinh trOn miu d6 khong ¢6 vidn. Néu fa v& hinh trdn ha“mg
ham CDC::Elipse cta MFC Windows s& - dt’)ng vién hinh ln?m v biit hi¢n haoh 43 chon tho
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DC. Khong thé bio cho ham Ellipse ring ta khong mu6n vién, nhung khi bhgn bit NULL cho BC
thi s& khong nhin thdy vién cha hinh trdn. Cich diing chéi 16 NULL cling tuong ty. Néu ta mudn
hinh tron ¢S dudmg vién nhung khong 10 beén trong, thi ¢ thé chon chdi NULL cho DC trudc khi

Ve,
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Hinh 2.2 St dung kigu bt PS_SOLID va PS_INSIDEFRAME

Tham s thit hai cta ham tao bt cia d6i tuong CPen chi ra do rong biit, tinh biing don vi logic.
S6 do vat 1y phu thudc vao ché 46 4nh xa clla DC. Trong ch& 86 mic dinh MM_TEXT, mot don vi
logic bing mot pixel. Khi 12p bdt, do rong mic dinh ciia n6 tinh bing pitel. Ta ¢6 thé tao céc bit
PS_SOLID, PS_NULL, va PS_INSIDEFRAME véi o rong bt ky, nbung cac biit PS_DASH.
PS_DOT. PS_DASHDOT, va PS_DASHDOTDOT chi ¢6.do rong mot don vi logic. Néu chio o
rong cta biit 12 0 thi bit ¢6 d rong mot pixel, khong phu thudc vao ché do snh xa.

Tham 6 cudi ciing 13 mu bit. Windows sir dung mo hinh mau 24 bit RGB trong d6 mbi mau
¢6 thé dugc tao ra 1 cédc mdu do, xanh 14 cdy, xanh lam (red, green, blue) tir O dén 255. Thong
thudng sit dung. macro RGB dé (8 hop ba gis tri mdu doc lap thinh mot gid tri COLORREF 8
Windows hidu dugc. Vay céc lenh sau: : . '

CPen pen {PS_SOLID, 1. RGB (255, 0,Q)); -
tao biit d& sing véi (R=255, G=0, vi B=0), cdn lenh:
CPen pen (PS_SOLID, 1. RGB (255, 255. O}
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tao it ving sdng nhd 16 hop dd va xanh 14 cay. Néu man hinh khong trg gidp 24 bit mau,
Windows s¢ thuc hién tron mau (dithering) dé c6 the hién thi mau gidng nhit.

Chi buit PS_INSIDEFRAME ¢6 do rong hon mot don vi 1ogic thi mdi ¢6 kha nang sir dung mau
tron. Khi cdn, Windows 4nh xa mau clia céc bit Khic thinh mau thye gin nhil ma nd ¢cd thé hién
thi. Ta ¢6 thé chic chin viéc nhan duge mau chinh xdc mong mudn bing cich gin cic 16 hop mau
cd bin - 16 hop red, green va blue cic gid tri 192 hay 255. Cdc miu ndy Ja mot phin ciia bo mau co
bin ma Windows 12p trinh cho cdc thanh ghi miu cila mdi ghép n6i man hinh. ' '

Windows dinh nghia trudc ba biit cho ta d€ c6 (hé sir dung ngay. Cdc d6i twong c6 sin clia GDI
duyge tao nhd ham Crt.dtt.StnckOchct ma doi tugng bit thira hm‘mg tir CGdiObject. Cdc bt ¢6
sin dugc nhan ra nhd cic hing WHITE_PEN, BLACK_PEN, va NULL_PEN. T.n cd de,u co 80
rong mot pivel. Cac 1énh:

CPen pen;

pen. CreateStockOb]ect (WHITE_PEN),

a0 d6i tuong CPcn va gén bit WHITE_PEN ¢6 sdn trong kho cho né. Ciic dub‘ng vé biing but nay
s& tuong duong khi v8 bing biit sau day:

CPen pen;
pen.CreatePen (PS_SOLID. 0, RGB (255, 255, 255);

BLACK_PEN 13 bit mic dinh duge chon cho m&i DC. Chinh vi vdy md cic ham nhu
CDC::LineTo v& cac dudng den do rong mdt pivel néu khong chon bit truge. Cde biit ¢6 sidn c6 thé .
duge chon cho DC nhé goi CDC: Sth,clStoc,l\Objcul g kh(’mg ¢dn tao ra né. Lenh sau ddy chon
true ti€p bit WHITE_PEN cho DC: .

de.SelectStockObject (WHITE_PEN):

Lép CPen cdn c6 cfu tir 88 trg gitip cdc kidu bdt nhu PS_COSMETIC va cdc bit c6 thé cung cép
kha nang diéu khién cic thude tinh khdc clia bit nhu hinh dang t@a dinh cudi. Cac kiu bit nay
cOn mdi d6i véi Windows, 1dn diu tién duge dua vio 13 cho Windows NT nht,r.mi_')l' pha‘in cita giao
dién Win32 va nay di thich tng cho Windows 95/98. Trong tii licu niy ta chi xem xét cic kidu bt
co bin.

2.6 CHOI'TO

Ldp CBrush géi cdce ch6i 16 ctia GDI. Chéi 10 ¢6 ba loai co bin: d6ng nhit; soc vi miu (solid.
hatch, va pattern). Chéi dong nhdl 16 mau dong nhit. Miw déng nhit phii 1a mau thue, hay néy
phin cing khong cho phép mau 16 hién thi tre.ticp. thi chiing duge mo6 phong bii mau tron. Chdi
sQc s€ tO mot trong sdu luéu sg¢ do MFC dinh ng_hld trudc, phnnb theo cde mau dum, st dung khi .
v& k¥ thult hay kién'tric. Chéi miu to bing bitmap. Ldp CBrush cung cip o (T cho mdi ki6u
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choi khédc nhau.

Chdi déng mau duge 1ap chi bﬁng mot budc, bang cdch 1tyén gid tri COLORREF cho ciu tif
CBrush: :
CBrush brush (RGB (255, 0, O)):

Chiing c6 thé dugc tao theo hai bude bing cdch tao doi twong CBrush chua khdi dong va goi
CBrush::CreateSolidBrush:

CBrush brush {;
brush.CreateSolidBrush (RGB (255, 0, 0));

Ca hai thf du trén tao chéi déng nhft mau d3. Néu mudhn, chdi duge tao gidn ti€p nhdy
CBrush::CreateBrushIndirect. Nhit CPen, e cfu tir ciia CBrush thong bdo 16i khi khong tao duge
chéi. - :

Céc chéi soc (hatch) ducc 1ap nhdy cdu tir chilp nhan ci hai chi 8 cha soc v gid tri COLORREF
hodc bing CBrush::CreatcHatchBrush.. Lénh:

CBrush brush (HS_DIAGCROSS, RGE (255, 0. o)
tao chéi soc, vé soc nghiéng 45° so véi dudng nidm ngang, tuong tur nhy céc I¢nh sau:

CBrush brush {);
brush.CreateHatchBrush (HS_DIAGCROSS, RGB {255. 0, O)};

HS_DIAGCROSS 1a mot trong sdu kifu soc ma ta ¢é thé€ chon. Khi v& bing chdi soc, mau nén
gitta cdc ké soc 1a mdu tring d6ng nh# it khi ta chi dioh thay ddi miu nén bing ham
CDC:SctBkColor hay thay d6i ché do nén tir OPAQUE thinh TRANSPARENT nhd ham
CDC::SetBkMode. C4c 1¢nh sau day v& hinh vidng méi canh 108 don vi vi 106 mdu soc ¢t chéo
den v mau nén x4m nhat; ' _

CBrush brush (HS_DIAGCROSS, RGB (0, 0, 4))

de.SelectObject (@&brush;

~ de.SetBkColor (RGB (192, 192, 192)); - .

Rectangle {0, 0. 100, 100}, D _ .

Ngugk lai, cdc Ionh san v chit nhat soc cét chéo trén mau nén hitn hanh:

~ CBrush brush (HS_DIAGCROSS, RGB (0. 0. 0J): '
dc.SelectObject {&brushy):

- de.SetBkMode (TRANSPARENT);
R_ectangh 0. 0. 160. 100}

- Windows cung cfip sin biy chdi; BLACK_BRUSH, DKORAY_BRUSH, GRAY_BRUSH,
- LTGRAY_BRUSH, HOLLOW_BRUSH, NULL_BRUSH, vi WHITE_BRUSH. Tit v ddu Ja dong
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nhat. HOLLOW_BRUSH va NULL_BRUSH 14 hai cdch qui chi€u khdc nhau d¢n cling mot thi:
chéi khong vé gi. WHITE_BRUSH 12 chéi mic dinh cita DC. Ciing nhu bt trong kho, chéi trong
kho dugc tao nhd CGdiObject::CreateStockObject hay duge chon true tié€p cho DC nho
CDC::SelectStockObject. Mot 1o the dé sir dung ba ch6i kho miu xdm 12 cde chéi nay luon duge
sir dung mau déng nhit. Tao chéi xdm cho tng dung sé lién ciuan d&n viée tron mau chéi néu phin
cimg man hinh khong di kha nang hién (hi (nge i€ béng clia maw.

2.7 XOA BOT VA CHOI 7O

Biit va choi 16 chi€m viing nhd. Vi vy, quan trong 12 phii xod chiing khi ta 1am xong cong vice.
Trudng hop ngoai 1¢ 13 khi sir dung biit va chéi ¢6 sin thi khong cdn xod chiing. Khi ta 1ap bt hay
chdi 10 trong ngin x&p biing cich tao doi trgng tnge tiép tir CPen va CBrush, nhu sau:

CPen pen (PS_SOLID. 1. RGB (255, 0. Q)

CBrush brush (RGB (255. 0, Q)

thi cac dei tugng GDI lién quan duge ty dong xod bang huy 1 ca cdc d61 tugng khi biit va chdi 1o
ra ngodi viing tic dong. Néu tao di tugng bt va chdi biing todn 1 new clia C++, phii chic chin 1a
di bii bd cdc d6i tugng ta 1ap dé huy tir clia chiing duge goi. Bit va chéi to GDI licn quan véi cdc
ddoi tugng CPen va CBrush c6 thé xod bing him CGdiObject:: DeleteObject.

Trong cdc ban trude ciia Windows, bit v chor 10 thudmg 14 nguyén nhan clia su “ro 17 thi
nguyén. Do chuong trinh khong xod céc doi tugng do nd 1p ra, s6 lugng tai nguyén hé thdng chua
sir dung do Program Manager thong bdo din din giim di, vi viy tng dung s¢ dimg. Trong Win
95/98 khong 6 vin d¢ nay vi h¢ thong theo ddi céc thi nguyen da cip phit va wr dong xod chiing
khi chuong trinh két thiic. Ta vin con phii x0d cdc d6i tuong GDI khi khong cin né nira sao cho
GDI khong 1im ddy viing nhd tai nguyén trude khi két thic chuong triinh. Tudng tuong xem hiam
OnPaint 1dp bon bit va chéi t6 khi né duge goi, nhumg lai khong xéa ching. M3i khi chuong trinh
vé lai cira 58 ctia chiing hang tram lin, OnPaint & tao hang tram dGi tugng GDI va chiéim viing nhd
h¢ th6ng dinh cho GDI. Ngay tic khic trinh s& dimg trd 13 cdc thong diep WM_PAINT vi GDI1 da .
lam tran bo nhg, va viée goi 1ap biit vi chéi 16 s¢ gy ra 18i. Phai giai thodt biit vi chdi t6 sém nhi
c6 thé d€ tranh vin dé ndy. Néu trinh cia ta st dung cling biit va chdi 10 mai mai, thi cé thé it
kiém thoi gian bing céch 1ap cdc bit va chdi ndy sém hon, thi du trong haim OnCreate, va xoé
chiing ngay trude khi két thic chuong trinh, trong ham OnDestroy.

Khi viét mi trinh dé v& bing it va chdi t6 GDI, hdy luon nhd qui ludt cha 1ap trinh GDI la:
khiong bao gidy xod doéi teemg GDI dung dicoe chon cho DC. MOt hinh thitc ding dén 13 L lai con
trd dén d6i tugng biit va chdi 16 mac dinh ciia DC mi him SelectObject cho lai, va sit dung con v
ndy d€ chon lai d6i tugng cii trude khi xod déi tugng cia ta, hay chon bidt va ¢hdi 6 ¢6 siin cho DC
trude khi x6a bit va chdi 16 do ta tao ra. Phuong phdp thit nhit dugc mo (i bang cic ma trinh sau
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day:
CPen* pMyPen = new CPen {PS_SOLID, 1, RGB {255, 0, 0)):
CPen' pOldPen = dc.SelectObject (pMyPen);
// vé bang bt
de.SelectObject (pOldPen);
delete pMyPen;

Chii ¢ rang vi SelectObject luon cho lai con 16 dén d6i tugng ma né duge chon ra, hai 1&nh cudi
6 thé t3 hop thanh:

delete dc.SelectObject (pOldPen);

Phuong phép thit hai 1dm viéc nhu sau:

CPen” pMyPen = new CPen (PS_SOLID, 1, RGB (255, 0, O);
de.SelectObject (pMyPen);

// vé bing bat
delete de.SelectStockObject (BLACK_PEN}):

Phuong phdp nao phi hgp cho ta? Phuong phip th hai phdt hgp hon néu ta chon vai biit va chéi
16 cho DC va cdu tric clia mi 1¢nh 1am khé xéc dinh 13 cdi ndo s& duge chon trude d6. Hay chon
d6i tegng c6 sin cho DC va chiing cdn phdi quan tdm c4i nio da duge chon cho DC tnrde d6.

2.8. THI DY UNG DYNG GdiObji

Céch t6t nhdt d€ hoc GDI va céc 16p MFC lién quan-hay bt ky he théng d6 hoa nao 12 viét ma
trinh. Hay khdi ddu bing (mg dung v6 cing don gian. Chuong trinh 2.1 chita mi ngudn cha
GdiObj1, ching vé dudng va hinh chif nhat véi bt va chéi ciia cdc kiéu khdc nhau. Pdu ra duoe 16
chic thanh ba nhém: Pen Styles, Pen Widths, va Brush Styles nhu trén hinh 2.3. Du6i “Pen Styles”,
ta thdy cdc dudng v vdi biit d9 rong mot pixe! chia kidu tuong tmg. Phén “ Pen Widths “ cho thiy
d¢ rong but khdc nhau, tit hai dén 24 pixel. Cu6i cing, phin “Brush Styles” chia cac hinh chir nhat
16 bing sédu miu soc ma CBrush trg gitp va céc chéi 16 mau déng nhdt. Mac diy GdiObj1 chi 1a ing
dung don gin cla céc biit va chéi 16, nhung né trinh by rdt 15 ring céc bude phai trdi qua d€ tao
ra d6i twong GDI, chon chiing cho DC, ding né dé v&. Chiing ciing vé nhiéu anh vdi thudc tinh
khic nhau nhu PS_DASHDOTDOT va HS_BDIAGONAL.

Chuung trinh 2.1 GDIOBJ1

Tép GDIOBJ1.H

class CMyApp : public CWinApp
{
public:
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BOOL Initlnstance {);-
/7 .
class CMainWindow : public CFrarneWnd

A R . . J
private: '

int m_exChar:

int m_cyChar;

void ShowPenStyles (CDC”, int, int);

void ShowPenWidths (CDC*, int, int);

void ShowBrushStyles (CDC”, int, int};
public:

CMainWindow {);
protected:

afx _msg int OnCreate {LPCREATE.STRUC’T)

afx_msg void OnPaint ();

DECLARE_MESSAGE_MAP {
% ’
/'
struct STYLES {

int nStyle;

char szStyleName[16];
k
//
Tép GDIOBJ1.CPP

/7 GdiCbj1 mé ta cac kidu bat va chdi t6 co ban.
#include <afxwin h>
#include "gdiobjl.h"
CMyApp myApp; _
// Cac ham thanh phan cia CMyApp
BOOL CMyApp: ‘Initnstance §
{.
m_pMainWnd = new CMainWindow {};
m_pMainWnd->ShowWindow (m_nCmdShow);
m_pMainWnd->UpdateWindow (};
return TRUE;
) . ) .
// Anh xa thong diép va cac ham thanh phan clia CMainWindow
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"BEGIN_MESSAGE_MAP {CMainWindow, CFrameWnd)
ON_WM_CREATE ()
ON_WM_PAINT {)
END_MESSAGE_MAP ()
/Y
CMainWindow::CMainWindow {)
{
Create (NULL. "GdiCbjl"}:
!
/
int CMainWindow::OnCreate {LPCREATESTRUCT IpCreateStruct)
|
TEXTMETRIC tm:
CDC" pDC = GetDC {}:
pDC->GetTextMetrics (&tm);
m_cxChar = tm tmAveCharWidth;
m_cyChar = tm.tmHeight;
ReleaseDC (pDC):
return 0;
]
// ;
void CMainWindow::OnPaint (}
{
CPaintDC dc (this);
CFont* pFont = new CFont {);
pFont->CreateFont (16, 0, 0, G, FN_NORMAL, FALSE. 0. 0. DEFALILT _CHARSET.
OUT_CHARACTER_PRECIS, CLIP_CHARACTER_PRECIS. DEFAULT_QUALITY.
DEFAULT_PITCH | FF_DONTCARE. " VaTime"}:
CFont® pOldFont = dc.SelectObject (pFont); '
ShowPenStyles {8 dc. m_cxChar . m_cyChar);
ShowPenWidths (&dc. m_cxChar*44, m_cyChar):
ShowBrushStyles (&dc. m_cxChar. m_cyChar * 14):
dc.SelectObject (pCldFont);
delete pFont;
}
7/
void CMainWindow::ShowPenStyles (CDC™ pDC. int x. int y)
{
CPen* pPen;
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CPen®* pOldPen:

struct STYLES styles]] = |
PS_SOLID, "PS_SQLID".
P5_DASH. "PS_DASH".
PS_DOT. "PS_DOT".

PS_DASHDOT. "PS5_DASHDOT".
PS_DASHDOTDOT. "PS_DASHDOTDOT".
PS_NULL. "PS_NULL",
PS_INSIDEFRAME. "PS_INSIDEFRAME"
b .
CString string = "Kiéu bat vé {Pen Styles)"
pDC->TextOut (x. y. string):
int dy = (m_cyChar * 3} >> 1.
pDC->8SetTextColor {(RGR (255. O, Q)
for (inti=0: i<7: i+4}H]{
v +=dy:
string = stylesfi].szStyleName:
pDC->TextOut (x + (m_cxChar << 1). y. string):
PPen = new CPen (stylesil.nStyle, 1. RGB {255. 0. O)}:
pOldPen = pDC->SelectObiect (pPen):
pDC->MoveTo (x + {m_cxChar * 22). v + (m_cyChar >> 1))
pDC->LineTo (x + {m_cxChar * 38). v + {m_cyChar >> 1))
delete pDC->SelectObiject {pOldPen);
}
b
/7
void CMainWindow::ShowPenWidths {CDC” pDC. int x. int y)
{
CPen" pPen:
CPen* pOldPen;
int nPerWidthsl} = { 2. 8, 16. 24 };
CString string = "Dé réng bt vé {Pen Widths)",;
pDC->SetTextColor (RGB (0. 0. 0)};
pDC->TextCut (x. y. string):

irt dy = m_cyChar << 1;
pDC->SetTextColor {RGB (0. 0. 255)):
for (int i=0; i<4; i++) |
¥ += dy:
string.Format {"/%d diém (Pixels)”. nPenWidths]i]):
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pDC->TextOut {x + (m_cxChay << 1). y. string):

pPen = new CPen (PS_SOLID. nPenWidths{il. RGB (0. 0. 255)):
pOldPen = pDC->SelectObject (pPen);

pDC->MoveTo (x + {m_cxChar * 22). y + {m_cyChar >> 1)):
pDC->LineTo (x + {m_cxChar * 38). y + (m_cyChar >> 1)):
delete pDC->SelectObject (pOldPern):

'
7
veoid CMainWindow::ShowBrushStyles {(CDC* pDC. int x. int y)
{ CBrush* pBrush;
CBrush® pOldBrush;
struct STYLES styles[] = {
HS_BDIAGONAL, "HS_BDIAGONAL".
HS_CROSS. "HS_CROSS",
HS_DIAGCROSS, "HS_DIAGCROSS".
HS_FDIAGONAL, "HS_FDIAGONAL”,
HS_HORIZONTAL, "HS_HORIZONTAL",
HS_VERTICAL. "HS_VERTICAL"

}: -
CString string = "Kiéu chdi t6 (Brush Styles)";
pDC->SeiTextColor {RGB (0, 0. O));
pDC->TextOut (x. v, string);
int dy = m_cyChar * 2;
for {int i=0: i<6: i++)
{
y +=dy:
string = styles|i].szStyleName:
pDC->TextOut (x + {m_cxChar << 1), y. string): .
CRect rect (x + (m_cxChar * 22), y - m_cyChar+3. x + {rn__cx(jhar *46). v + m_cyChar-3);
pBrush = new CBrush {styles|i]. nStyle, RGB (0. 255, Q)%
.CPoint point (rect left, rect.top):
pDC->LPtoDP (&point}:
point.x &= 0x07;
point.y &= 0x07;
pDC->SetBrushOrg {point};
pCldBrush = pDC->SelectObject (pBrush);
_pDC->Rectangle (rect):
delete pDC->SelectObject (ledBrush};
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}

y +=dy;

string = "Solid";

pDC->TextOut (x + (m_cxChar << 1), y, string);
pBrush = new CBrush (RGB (0, 255, 0);
pOldBrush = pDC->SelectObject (pBrush):

Chuong 2 Lam viéc v8i man hinh, bat vé va mau té

pDC->Rectangle (x + (m_cxChar * 22), y - m_cyChar+3, x + (m_cxChar * 46], v + m_cyChar-3);

delete pDC->SelectObject (pOldBrush):
}
£

Quan sit cdu tric clia GdiObjl, d6i tugng (ng dung dugc tao tir 16p CMyApp suy dién tir
CWinApp la chinh tng dung. CMyApp::Initinstance 13p cira s8 khung nhd khai bdo d6i tugng tir
16p CMainWindow. CMainWindow::OnPaint quan ly toan bg cong viéc v& nhd goi cic ham thanh
phin riéng ShowPenStyles, ShowPenWidths, va ShowBrushStyles. M&i ham nay nhan con trd dén

dai tugng DC va cdc toa do x, y khi bit ddu vé.

A O 08

Kiu bat & (Pen Styles)
PS_SOLID
PS_DASH
PS_DOT
PS_DASHDOT

PS_NULL
PS_INSIDEFRAME

PS_DASHDOTDOT ---—--—--—-

D9 rgng bt v& (Pen Widths)
2 diém (Pixels)
8 difm (Pixels) BT 7 T
16 difm (Pixels) (D

24 di#m (Pixels)

Kiéu chéito (Brush Styles)
HS_BDIAGONAL "

- HS_CROSS

HS_DIAGCROSS

HS.FDIAGONAL

Hinh 2.3 Két qua thuc hién chuong trinh GdiObj1

OnPaint 1ap d6i tugng DC trong thong di¢p vé véi tén dc bing 1énh sau day:

CPaintDC dc (this);

Sau d6 ching chuyén dia chi dai tugng cho ShowPenStyles, ShdeenWidlhs, va
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ShowBrushStyles, ciing véi cédc toa do x, y chi ra vi tri pive/ trong viing 1am viéc clia cira s8.

2.8.1 Ham OnCreate

Ngay sau khi duge 13p, cira s6 khung GdiObj1 nhin thong dicp WM_CREATE che bi¢t riing né
di duge tgo. cho mdt ¢d hoi 16t dé dng dung thye hién cdc cong viée khéi dong phu thude vio su
16n tai cha clra s6 - cu thé, vice khdi dong thye sy ndm trong cdc him thanh phin cta 16p CWnd
hay suy dién (r CWnd va chinh vi vily no doi héi con trd hop 12 dé qui chidu d6i tugng cla so.
Ham OnCreate ciia GdiObj1 nap gid tri ban ddu cho cip thanh phin dir liéu véi 18n m_cxChar va
m_cyChar biing do rong va cao clia k¥ tur theo co chit he théng mic dinh.

CDC* pDC = GetDC {);

pDC->GetTextMetrics {&tm);

m_cxChar = tm.tmAveCharWidth;

m_cyChar = tm.tmHeight;

ReleaseDC (pDC);

Con tro DC do GetDC cho lai duge hwu vao pDC, va GetTextMetrics duge goi véi con trd dén
ciiu tric chua khéd dong TEXTMETRIC d8 1dy thong tin v& ¢o ¢hir dang duge chon cho DC. Hai
trudmg clhia TEXTMETRIC véi 1én tmAveCharWidih va tmHcight xdc dinh do'rong trung binh ciia
Ky tur (co chit hé¢ thong 1a cin d6i -proportionally, vy cic d rong k¥ tu 13 khdc nhau) va do cao
ctia khung v& ky . Céc gia tri nay duge fuu vivo m_cxChar va m_cyChar. OnCreate k&t thic bing
goi hium ReleaseDC ca déi tugng cira 6 d€ gidi phong DC. Néu xem xét cdc ham thanh phin ciia
CMainWindow thuc hi¢n viéc vE, ta thidly m_cxChar va m_cyChar duge qui chidu lien tuc.
m_cxChar duge sir dung d¢ 1dy khoing cdch npang clla GdiObjl, va m_cyChar cho chidu dimg. Vi
kich thude do bing ﬁ.wl.’ cla co chit h¢ thdng c6 thé Khdc nhau gilta cdc trinh diéu khién man hinh,
vit vi GdiObj1 sit dung co chir hé thdng dé ra viin biin, viée st dung kich thude hién hanh thay vi
mdt gid tri hiing cing nhic bio ddm ring chuong trinh cho cling khuodn dang trén cdc PC khic
nhau. S dung kich thudc co chir hay cdc gid (i 14y tir GDI nhu don vi co $O cla kich thude 1a k§
thuat chung dé nhan dugc ket qua thong nhil.

Ta ¢6 thé ban khoan tai sao GdiObj1 khdi dong m_cxChar v m_cyChar trong OnCreate thay vi
trong InitInstance hay CMainWindow::CMainWindow. Gia sir (a khdt dgng cdc dir liéu nay trong
InitInstance:

m_pMaiand = new CMainWindow ()

m_pMainWnd->ShowWindow {m_nCmdShow};

m_pMainWnd->UpdateWindow {); .

CDC* pDC = m_pMainWnd->GetDC ();

pDC->GetTextMetrics (&tm):

m_pMainWnd->m_cxChar = tm.tmAveCharWidth;
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m_pMainWnd->m_cyChar = tm.tmHeight;
m_pMainWnd->ReleaseDC (pDC):
return TRUE;

Su that day 14 céch Iam 161 khi mdt d6i twong khoi dong cde dif licu thinh phin clia d6i tuong
khédc, cing sau hon cang khé hidu hon trong ma trinh. Ham OnPaint ciia chuong trinh gid sir
m_cxChar v m_cyChar duge khdi dong trude khi thong dicp WM_PAINT ddu tién dén. Nhung
UpdateWindow tao ra thong digp WM_PAINT ddu ticn, nhu thi du niy. khi m_cxChar va
m_cyChar vin chua duge khéi dong 1dn ddu trude khi tde dong dén him OnPaint. Ta c6 thé hicu
chinh bing cich goi UpdateWindow sau khi khdi dong m_cxChar va m_cyChar. Phuong an nity ¢6
thé hziy hon trude, nhumg vAn chua 8n khi trinh chda ham xi 1y thong di¢p khéc lién quan dén
thinh phén dir liéu ndy duge khdi dong sém hon trong trinh. Lénh niy xem ra don gian:

m_pMainWnd = new CMainWindow ();

Nhung vio théi diém khi 1nh ndy tr& lai, clta s6 d3 nhin nhidu thong dicp, bao gdm
WM_CREATE, WM_SIZE, vi nhimg thong diép khdc. Vay, OnCreate 13 not an oan nhit d¢ khoi
dong bat k¥ thanh phin dir liéu ndo. Diéu n&y ‘quan trong khi ta thém him OnSize vie tinh
GdiObjl ¢6 lién quan dén m_cyChar.

Khdi dong m_cxChar va m_cyChar trong cu ti clia 16p CMainWindow ¢6 duroe khong? Khong
may, O day ¢d vidn ¢ thdi gian néu cdc ham xit Iy cdc thong di¢p khéc tin wrdmg vio gid tri duge
Iuu trong m_cxChar va m_cyChar. Néu ta viét lai cu tir nhy sau:.

CDC? pDC = GetDC (};

pDC->GetTextMetrics (&tm};

m_cxChar = tm.tmAveCharWidth;

m_cyChar = tm.tmHeight:

ReleaseDC {pDC);

Create (NULL, “GdiObj1™};

thl nhimg I goi GetDC, GetTextMetrics, va ReleaseDC 6 thé thal bai vi clra s6 chua t8n tai trude
khi n6 duge 14p nhd Create. Vige ddo lai thi ty dé Create duge goi trude ciing ching gidp ich gi vi
clra s6 s& nhan mot loat théng di¢p trude khi Create (rdy Lai.

Trén co s& nay, dudi day 13 mot quy luat don gidn phai tuan thi khi quy¢t dinh viéc khdi dong
cdc thanh phin dir li¢u ¢ trong cfu (r hay 1 trong ham OnCreate. Néu thinh phin dit li¢u dwoc
ham xir 1y thong di¢p khdc sir dung, dic bi¢t cic thong digp duoe dong gl dén khi 1ap cita sS,
thi khoi dong ching trong OnCreate. Vi WM_CREATE i (hong diép dén som nhit mi cira s6
nhin duge, né dim bio ring bién duge khdi dong (rude moi thong dicp khdc dén. Néu khong, hiy
dé cdu tir thue hién khoi dong. Tuy nhicn, hiy luon nhd ring cdc him cira sé nhu GetDC va
ReleaseDC sé khong Ham viée cho dén khi ura 53 duge tuo ra.
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2.8.2 Ham ShowPenStyles

GdiObj1 thyc hién toan bo vé ra man hinh dé tri 10 céc thong diep WM_PAINT. Ham thi nhat
trong ba ham thanh phén riéng ma OnPaint goi dé v& 1a ShowPenSiyles, chiing tao bay bit vdi cic
kiéu khdc nhau va sit dung chiing dé v& dudng thing ngang c6 d0 10ng mot pixel. Vin dé ddu tien
ma ShowPenStyles 1am 12 hién thi xau “Kiéu bit v& (Pen Styles)" bing céc 1énh sau day:

CString string = "Kiéu biit vé {(Pen Styles)™;
pDC->TextOut {x, v, string);

pDC 14 con trd dén d6i tugng DC do ham OnPaint cung c4p, X va y 14 vi td khéi ddu clia ham ra.
DaGi tuong string duge 1ap 1 16p CString ciia MFC (chil  rdng todn tit = ciia CString dugc sit dung
dé kidi déng xdu string), va TextOut 1a him thianh phén cla l6p CDC d€ thuc hién hién thi vin
ban. N6 twong ty nhu CDC::DrawText trong mét nghia ndo d6, nhimg DrawText 1hutlng- dung dé
tao khuon va ra xau ky ty trong hinh chir nhat, TextOut 13 ham tdng qudt hon nhu ham puts cia C.
Mac dinh, toa d6 duge truyén cho TextOut, chi ra géc trén-tgdi cila Ky ty trdi nhdt cla xau string.
bic tinh ndy, dugce goi 1 sdp thing hang xdu ky nir, c6 thé thay d6i khi goi CDC::SetTextAlign.
Néu mudn, SetTextAlign duge sir dung dé ra I¢nh cho TextOut bd qua cdc tham s& X, y truyén cho
nd va sir dung vi trf hign hanh duge xéc dinh bing CDC::MoveTo. Loi thé ciia phuong phép nay 1a
mdi 14n goi TextOut s& tu dong cap nhat gid tri x cda vi uf hién hanh dé cung cfp khodng cich
diing giita hai hay nhiéu xau ky t ¢6 d¢ rong khic nhau trén ciing mot dong.

Ti€p theo, ShowPenStyles khdi dong bign c6 tén dy bing gid 1 3/2 cha m_cyChar, va goi ham
SetTextColor ciia d6i tugng DC d€ thay d6i mau xau k¢ t thanh dd tuoi.

int dy = {m_cyChar * 3) >> 1;
pDC->SetTextColor (RGB {255, 0. 0);

dy 1a gid tri nguyén ma ShowPenStyles ding d€ do khoang cich giita cdc dudng lién ti€p nhau.
SetTextColor chdp nhan gia tri COLORREF xéc dinh mau cha xau duqé vé. SetTextColor x4dc dinh
mau dither, Windows ty dong thay th€ mau d6ng nhit gin nhdt. Vi vay, khong phii ban khoin
ring mau dither lam md xau k¥ t clia ta.

Bay gid xem xét 18i cha chuong trinh vé. ShowPenStyles thic hién vong for dé 14y kiéu bit tir
trrdmg kiéu, ding TextOut hién thi tén kiéu, 12p bit, chon biit cho DC, va vé c4c dudng nim ngang
19ng mot pixel & phia phai tén kiéu bit. Sau khi v& dudng, bit gbc (cdi bi loai ra DC khi chon biit
mdi) duge chen lai cho DC va biit mdi bi loai. Toan by diéu khién bit duge thuc hién bing nam
dong lenh sau: '

pPen = new CPen (stylesfi].nStyle, 1, RGB (255, 0, O));

pOldPen = pDC->SelectObject (pPen);

pDC->MoveTo (x + (m_cxChar * 22), v + {m_cyChar >> 1));

pDC->LiﬁeTo (x + (m_cxChar * 46), vy + {m_cyChar >> 1))
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delete pDC->SelectObject {(pOldPen);

Nhu da giGi thieu trén day, bit géc duge chon lai cho DC va biit méi bi loai trong ciing mot
budc nhd gid tri cho lai cia SelectObject.

2.8.3 Ham ShowPenWidths

’

ShowPenWidths tuong ty nhu ShowPenStyles ching V& bing bt ¢6 d¢ rong khic nhau thay vi
kiéu khéc nhau, Trudng nPenWidths chia do rOng cia bt va cdc 1énh sau day vé cic dudng:

pPen = new CPen (PS_SOLID, nPenWidths, RGB {0.0,255));
pOldPen = pDC->SelectObject (pPen);

pDC->MoveTo {x + {m_cxChar * 22), y + {m_cyChar >> 1));
pDC->LineTo (x + {m_cxChar * 46), v + {m_cyChar >> 1)k
delete pDC->>SelectObject (pOldPen;

Ciing nhu trong ShowPenStyles, mdi vong lap s& tao biit méi, chon né cho DC, vé mot dudmg
bing ham MoveTo va LineTo, va xo4 biit sau khi dii chon lai bit gbc cho DC.

Mot khia canh thi vi cha ham nay 1a cAch thic tao khuon xau van bin dé hién thi & ddu clia mbi
dong ra. Thay vi cdc xau cing nhic trong trudng nhy ShowPenStyles lam, ShowPenW1dths. xay
dung cdc xau khi chirong trinh chay bing him Format ciia d6i tuong CString:

string. Format ("%d diém {Pixels)", nPenWidths]i});

Format lam viéc nhir ham printf() cla C, chuyén d8i cic bién kidu s& thanh dang van bin va
thay th€ chiing vao vi trf tuong ng trong xau khuén dang. Lap trinh vién quen véi C thudng sir
dung ham API cia Windows tén 1a ::wsprintf dé tac dang vin ban. Him Format 1am cing loai vigc
ndy cho d6i tugng CString ma khong phii goi him ngodi.

2.8.4 Ham ShowBrushStyles

Ham thi ba trong ba him ma ham OnPaint ciia GdiObj1 goi la dé vé day c4c hinh chi nhat bao
quanh bing dudmg den rOng mot pixel véi céc kiéu chdi t6 khéc nhau. Lén nifa, viéc v& duge thuc
hién trong vong for 14y cdc ki€u soc tir mot trudng va tao dong céc chéi 16 khdc nhau. Sau khi méi
chéi to duge 14p, né duge chon cho DC va chir nhat duge v& bdi céc 1¢nh sau:

pOldBrush = pDC->SelectObject (pBrush);
pDC->Rectangle {rect);

Vi him CDC:Rectangle v& chit nhat c6 vién bat hién hanh va 10 bing ch8i hién hinh, cic 1¢nh
don gidn ndy v& cdc kiéu ch8i HS_XXX. Sau khi mdi chir nhat dum. V&, chdi t6 cii duge chon lai
cho DC va chdi méi bi loai bing lénh:
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delete pDC->SelectObject {(pOldBrush;

- Khi vong for két thic, ShowBrushStyles vé thém chif nhat véi chéi 16 mau xanh ddhg ohat.
Trude khi vé chit nhat véi chdi soc, ShowBrushStyles dit gc chdi 16 dén gde trén-trdi cOa chir nhit
€ sip thing hang chéi trén cira s6. Dat lai g6c chdi 10 khong bit budc cén thigt & day, vi chit nhat
luon dugc vé & cting vi tri (womg d6i vSi géc trén-trdi ctia ving lam vige. Nmumg khi GdiObjl ¢6
thém kha ning trugt, vice dat chdi 16 cho ding trd nén dic biét quan trong d€ trinh ¢6 duge du ra
6 chdt lugng, '

2.8.5 Xem nhiing gi ta da ve

Khéng may 1a ¢6 mot vin d¢ nho vai ddu ra cba GdiObjl 1a tnr khi dang chay chuong trinh trén
vi man hinh phan gidi cao. ta khong thé thdy 1oan bo nhitng #i dd vE. Thiam chi trén man hinh
1024x768, cita s6 khong (hé nhdi nhét 1t ¢a nhimg gi di v& vio man hinh 6¢ ta ¢6 thé xem duge.
Va nhimng gi khéng cho duge vao clta s8 thi ching bi cit (clipp) bdi GDI. Ta ¢6 thé 11 lai thi du
trén va sita ddi chiing dé cho manh hon, quan sdl duge ddy di ddu ra. Vay, hay thém thanh trugt
vio cira 6.

2.9. THEM THANH TRUGT VAO cUA s&

Diy 13 mot trong cic van dé dé& nhdit trong 1ap trinh Windows. Don gidn 13 1ap clta 86 vét thube
tinh kidu WS_VSCROLL hoac WS_HSCROLL (V 1a doc - vertical, H 1d ngang - horizontal). Nhé
lai riing tham sG thit ba duge chuyén cho CFrameWnd::Create chi ra kidu cha cira s8. Vi vay, khi
{mg dung 1ap cira s8 khung chudn bing lénh:

Create (NULL. "MyApp™: _
thi ¢6 thé 1ap cita 56 khung chita.thanh treot dimg bing Ienh:

Create {NULL, "MyApp". WS_OVERLAPPEDWINDOW | WS_VSCROLLY);

Windows s& thém thanh trugt va s& md rong cita s6 sang phai.

Ciing ¢ cdch lim phitc tap hon. Ta tao riéng cira s6 thanh trtot nhu clfa s6 con cia cira s6
khung vi dit n6 vio trong vién phii cha cha n6. D6i khi phai lam céch ndy dé tao thanh trugt nho

hon kich thude cira 36 hav dat vao vi tri ¢6 dinh. Nhung trong thi du GdiObji chi cin sir dl‘mg'
WS_VSCROLL. :

2.9.1 D4t dai trugt, vi tri va kich thuéc trang cho thanh trugt

Trudc khi st dl_mg. thanh trugt, phii nap trudc dai, vi trf vi kich thusc irang cho ching. Dai trugt
1a ciip s6 nguyén x4c dinh gidi han thdp nhit, cao nhdt clia thanh truot. Vi tr i mot gid tr nguyén
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chi ra vi tri hién hanh trong ddi va né phan 4nh vi i cia con chay cia thanh truot. Kich thuéc
trang la déc tnung méi c6 trong Win95/98, x4c dinh vi trf tuong ddi clia cita s6 véi toin bo tai licu.
Ta khong cdn dit kich thudc trang (Windows sé tu ldy kich thiéc méc dinh cho ta).

Mot cach dat dai va vi uf cla thanh trugt 13 st dung ham CWnd::SetScrollRange va
CWnd::SetScrollPos. Lénh:

SetScrollRange (SB_VERT, 0. 99, TRUE);
dat dai trugt ding tir O dén 99, con énh:
SetScroltPos (SB_VERT, 50, TRUE);

dit vi trd hié¢n haoh 14 50 va 1am cho con chay chuyén dén giita thanh trugt. (Véi thanh truot ngang,
st dung SB_HORZ thay cho SB_VERT. Windows yéu cdu chi bdo niy dé him goi thue hién cho
thanh trugt ndo khi cd hai thanh tregt duge sit dung). Thanh trnigt quan 1y vi tri hién hanh va dii
trugt bén trong Windows, ta ¢d thé 18y duge gid tri ndy vao bilt ky thoi diém nao bing ham
GetScrollRange va GetScrollPos cua 1dp CWnd.

Tham s6 TRUE duge truyén cho cic him SctScrollRange va SetScrollPos chi ra ring thanh
trugt cdn duge hién thi lai dé phén dnh sy thay ddi cla n6. C6 thé trénh v& lai khi cho tham s6 gid
tri FALSE.*N&u khong chi ra gid tri ndo (hi mgc dinh SetScrollRange va SetScroliPos s& c6 gid tri
TRUE. Thong thudng ta mudn thaph trugt vE lai mi khi sir dung mot trong céc ham nay, nhung
khong phdi khi cd hai duge goi lien tue, vi thanh trugt vé lai hai lin trong khoidng thdi gian ngin sé
g4y ra hi¢u img khéng mong mucn. Néu ta 1ap cd ddi va vi trf trong ciing bude buéc thi hidy lam
. nhu sau: _

SetScrollRange (SB_VERT, 0. 99, FALSE}.
SetScrollPos {SB_VERT, 50, TRUE);

Goi ham nao treée ciing duge, ham sau s& lam nhiém vu vé lai. Nhurig nhd ring néu goi
SetScrollPos trude, thi ham goi nay s& gy 16i néu vi tr{f mdi cia con chay thanh truot nim ngoii
daJ hién hanh.

Trong Windows 95/98, cdch hay hon d€ 1ap dii va vi tri thanh trugt 13 sir dung ham
CWnd::SetScrolllnfo. Hon nita dé c6 thé 1ap ddi trut va vi tri trong ciing 1% goi ham,
" SetScrolllnfo cdn cung cdp phuong tign d€ lap kich o trang. SetScrolllnfo chdp nhan céc tham sa:
SB _VERT hay SB_HORZ , con tr6 dén cu inic SCROLLINFO va gid tri Bool cho biét ¢6 cin vé
lai hay khong. SCROLLINFO dugc khai bdo nhuf sau:.

typedef struct tagSCROLLINFO |
WORD {Mask;
int nMin;
int nMax;
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int nPage; -
int nPos;

} SCROLLINFO;

nMin va nMax xdc dinh dii thanh trugt, nPage x4c dinh kich thudc trang, va nPos xdc dinh vi
trf. Trudmg tMask luu 18 hgp cia mot hay nhiéu cd bit sau: SIF_DISABLENOSCROLL lam mt tic
dung thanh truot; SIF_PAGE, chi ra ring nPage luu c& trang; SIF_POS, cho biét nPos hru vi trf
* thanh truot; va SIF_RANGE cho bi€t nMin va nMax luu dai thanh tregt. SetScrolllnfo b qua céc
trromg ma cdf bit khong xédc dinh. Cic 1¢énh sau day 12p vi tri va bo qua ddi va kich thudce trang:

SCROLLINFO si;

si.iMask = SIF_POS;

si.nPos = 50;

SetScrollinfo (SB_VERT, &si, TRUE);

~ cdn céc lenh sau 13p dai truot, vi trf, kich thude trang:

SCROLLINFO si;

si.fMask = SIF_RANGE | SIF_POS 1 SIF_PAGE;
si.nMin = 0;

si.nMax = 99,

si.nPos = 50;

sinPage = 25; -

SetScrollinfo (SB_VERT, &si, TRUE);

'Ham biy GetScroUinfo(} 14y thong tin do SetScrollInfo lap.

Ta c6 thé 1am thanh trugt bi¢n di biing cdch 1ap gi6i han trén cha dai bing gici han dudi. Thanh -
trugt khong hoan toan mit di; né vin con & ddy, mic dil ta khong nhin thdy chiing, va - quan trong
hon - ¢6 thé 14y lai né bing cdch 13p lai ddi khdc khong. Day 13 mot thii thuat ¢6 1oi néu nhy ta
mudn dfu thanh trugt bdi vi cita s8 duoc tong ra 161 diém ma thanh tnfot khong cin nita. Co
SIF_DISABLENOSCROLL cija SetScrollinfo lam thanh trrgt khong con nhan duge diu vao, nhumg
né khong lam thanh trugt bién di. Thanh trugt bl mit tic ding vin nhin thdy trong cira s8 lam
ngudi sir dung Ning ting, ho ban khoan tai sao nd vin cdn diy ma lai khong sit dung duge. Luon
Judn c6 trudng hop ngoai 1é, nhung tdng quat (hi nén Iam mat thanh trurgt khong can thiét di thay vi
chi lam né vo hiéu lyc. Céc thanh trugt ciing c§ thé dfu di va hién thi nhd ham
CWnd::ShowScroll Bar. '

Khi lap dai trugt, cﬁ'frang va vi trf cla thanh trugt, quan trong 1a tuan thi mo hinh ma Windows
95/98 sit dung cho thanh trugt, dai bi€u dién kich c& cha ving lam viéc (scrollable view -
workspace), va vi tri hi¢n hinh ciia cira s6 tuong ‘quan v6i viing 1am viéc. Gia sir cira s cao 100 don
© vi va viing 1am viéc ma ta mudn phi bing thanh trugt ding cao 400 don vi, nhu trén hinh 2.4,
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100
400
v {
1 4T
Pugnate
Virg ldm viée cla clla sé f’mﬁchng:m
100 (Client Area)
D3 twol = 100

X

Hinh 2.4 M6 hinh thanh trugt cia Windows 95/98

Cach dé nhit dé dat cAu hinh thanh truot 12 14p ddi 0 dén 399 va ¢ trang 12 100. Windows s& v&
con chay thanh trugt bing 1/4 do cao ciia thanh truot. Khi vi tri thanh truot 1a 0, con chay sé & dinh
cta thanh truot. Khi con chay truot xudng, ta trugt ndi dung cuia cira sé lén mot khoing tuong ng
VvGi con chay di truot. Va néu ta giGi han vi tri cuc dai cua thanh trugt 12 300 (hiéu giira luong dai
va c@ trang), ddy clia con chay gip ddy ciia thanh trugt cung thoi diém ma ddy cia ving lam viéc
trugt vao tdm nhin trén ddy clia cira s6. Con ¢6 nhiéu cdch 1am khéc, di nhién, nhung mo hinh don
gian nay 1a dé hiéu va dé nhin.

2.9.2 Xit Iy cac théng diép ciia thanh tnuot

Thanh trugt dimg giri cdc théng diép WM_VSCROLL dé théng bdo cho cira 56 1a ¢6 su kién xiy
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ra. Trong MFC, thong diép WM_VSCROLL duge diéu khién bang him OnVScroll thong qua 4nh
xa thong di¢p: ' _ '

OnVScroll {UINT nCode, UINT nPos. CScroliBar* pScrollBar)
trong-dé nCode chita ma su kién (xem biang 2.1); nPos chita vi trf thanh trugt n€u con chay trugt
dén vi tri méi; va, thanh trugt duoe 13p véi WS_VSCROLL, thi pScrollBar ¢ gid tri NULL. (Vi

céc thanh truot duge 13p doc 14p bang himy CScrollBar::Create hay tuong duong, pScrollBar luu trit
con tré dén d6i tugng thanh tron).

Bang 2.1 Cac su kién nCode

nCode ¥ nghia -
SB_LINEUP . Nhn bifu tugng mii t&n 1én & dinh thanh truot
SB_LINEDOWN Nh&n biéu tuong mii tén xuding & day thanh et '
SB_PAGEUP Nhén gida bidu tuong mili t&n lén va con chay
S8_PAGEDOWN - ' Nh&n gira biéu tuong mai tén xudng va con chay
SB_ENDSCROLL Nha phim chuét sau khi dang dugc nhin hay gidr trén mii tén hay thanh truot, két qua la
khéng cdn SB_LINEUP, SB_LINEDOWN, SB_PAGEUP, va SB_PAGEDCWN di dén nira.
SB_THUMBTRACK Con chay dang dvoc di va phim chudt gilt xudng; nPos ki vi tri cudi cing cha con chay
SB_THUMBPOSITION Di 45 xong (43 rdi bo phim chudty. nPos lwu vi tri cudi cung cla con chay

Thanh trugt ngang 1am viéc ciing nhur vily, nhung ching gin thong dicp WM_HSCROLL thay vi
WM_VSCROLL. Dai vdi thanh truegt ngang, SB_LINEUP cho bidl miii tén trdi trén thanh truor by
nhian, SB_LINEDOWN c¢6é nghia miii 1&n phai bi nhin, SB_PAGEUP ¢ nghia thanh trugt bi nhin
gitta mii tén trdi va con chay, vd SB_PAGEDOWN c6 nghia thanh trugt bi nhan giita con chay va
. mili tén phii. B¢ thudn tién, Windows 95/98 dinh nghia bdn gid ti mdi — SB_LINELEFT,
SB_LINERIGHT, SB_PAGELEFT, va SB_PAGERIGHT - chiing dugc sit dung thay cho
UP/DOWN. Nhé ring, fai liéu ndy mo ta thanh truor ding, nhurig moi thir déu c6 thé dp dung cho
thanh tnrot ngang.

Néu ta nhin thanh trugt hodc miii 1én cua thanh trugt vi bo phim chudt, thi trinh s€ nhan ddy
thong diép SB_LINEUP, SB_LINEDOWN, SB_PAGEUP, hoic SB_PAGEDOWN licn tiép, tuong
tu nhur mi phim cia ban phim khi gitr phim. SB_ENDSCROLL k¢t thuc ddy thong digp UP/DOWN
vl thong bdo ring da bd phim chudt. Tham chi chi v6i mét 1dn nhin thanh trugt hay miii t&n ciing
tao ra thong diep UP/DOWN ti€p sau SB_ ENDSCROLL. Tuong tu, khi nhin va di con chay thanh
trugt s€ ¢6 cac thong digp SB_THUMBTRACK cho bi¢t vi tri mdi clia con chay, va nd nhan moi
thong di¢p SB_THUMBPOSITION khi bd phim chudt cho biét vice di da két thiic.

Trinh émg dung trd 1 cdc thong diép nay nhu the ndo? Phin lé‘p cdc trinh khong quan tam dén
thong di¢gp SB_ENDSCROLL va thay vi trd 13i thong digp SB_LINEUP, SB_LINEDOWN,
SB_ PAGEUP, va SB_PAGEDOWN. Thong thudng tra 10t cho thong diép SB_LINEUP va
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SB_LINEDOWN la truot n¢i dung cua cira s6 xudng hay 1én mot dong vi goi ham SetScrollPos
hoac SetScrolllnfo dé 1ap vi trf thanh trugt méi va 1am mdi vi tri con chay. “Dong” ¢6 thé 1a mot
pixel, hay d6 cao ciia mot ddng vin bin; hodn toan phu thudc vao ta. Twong w, tri 10 cho céc
thong diép SB_PAGEUP va SB_PAGEDOWN 12 trugt noi dung cira s6 xudng hay 1én mot “rrang"
tron ven, né thudng dugce dinh nghia 1a 40 cao cha viing 1am viée ctra 6, tiép theo 12 104 goi dé lap
vi tef trot méi. Khi ¢6 bt ki sir kién nao, nhiém vu ciia lp trinh vién 13 cdp nhit vi tri thanh tnrot
khi ta trrgt thong tin trong cita s6; thanh trugt khong tue laim didu d6. Quan diém 11 tong quét hon 1
xir )y thong diep UP/DOWN 1a chuyén lién tuc con chay thanh truot nhd goi ham SetSerollPos hay
SetScrollinfo, nhung truot cira s6 chi khi c6 thong diép SB_ENDSCROLL. Mot khi k¥ thuit nay
duge sir dung thi trdnh duge su chuyén dong Rhong déu clia thanh (nrgt trong dmg dung da phuong
tién. '

Céc thong diep SB_THUMBTRACK va SB_THUMBPOSITION duoc xtt 1y khic nhaw. Vi
thong di¢p SB_THUMBTRACK di d¢n kha nhanh khi con chay bi di, nhifu émg dung bé qua thong
di¢p ndy, chi xir Iy thong di¢p SB_THUMBPOSITION. Vi vay, clra s8 Khong vi trugt cho dén khi
11 b con chay. '

Néu ¢6 thé trugt n6i dung cira s6 nhanh di theo kip cdc thong dicp SB_THUMBPOSITION., thi
ta ¢6 thé thém chiic nang khé'dn_:p vio trinh bang (rugt twemg tdc nhr di con chay. Khi xit 1y céc
thong diep UP/DOWN tir didu khién thanh trugt, vin ¢on phu thude vao Hip trinh vién vi¢c cap nhat
vi trf thanh trugt méi khi ta trugt theng tin trong clra s6. Windows trang tri chuyén dong cha con
chay nhir 1a chiing duge di 1én hay xudng, nhung néu bi 15i khi goi ham SetScrollPos hoic
SctScrollinfo dé tra 151 thong diep SB_THUMBPOSITION hoac SB_THUMBTRACK, thi con chay
SE truot tréy lai vi (rf gGc clia né ngay khi rdi bo con chay. Khi thong di¢p SB_THUMBPOSITION
hay SB_THUMBTRACK kich hoalt ham OnVScroll, tham s3 ham nPos luu vi tri trugt tuong \ing
VGl vi i con chay hién hanh. Gid tn cha nPos khong duc dinh nghia cho céc thong digp
UP/DOWN.

2.9.3 Trugt ndi dung cita sé

Sau khi da bi¢t thanh trugt Yam viée nhu thé nio, bay gid 13 lic nghi dén vice trugt ndi dung cla
cira s6 dé dap lai cac thong di¢p cia thanh (nrgt. Sau diy 1a mot céch ép can. -

Trude hét, ta viet ham OnPaint sao cho ching sir dung vi (e trugt dé xac dinh cdi gi s& xudt hicn
trong dong ddu tién cla cifa s6. Thi du, nu cita »3 hicn thi 400 ddng van ban, va vi tri trugt hién
hanh 1a 100, thi OnPaint bd qua 100 dong va bit diu va lai 1ir dong 101, Vi td trugt ¢6 thé nhan
dugc tir thanh trugt hay goi ham GetScrollPos, hay quén 1y chiing biing thanh phin dit liéu réng.

Sau do, khi thong digp thanh tnrgt dén, ta phii cap nhdt vi i thanh trvgt va goi ham
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InvalidateRect ma cira s6 thira hudng tir CWnd dé yéu cdu vE lai. Didu ndy s& kich hoat OnPaint va
v lai cita s6 sif dung vi trf trugt moi.

Vién dé t0n tai cha k¥ thuit nay la t6c d¢ cham. N&u ngudi sir dung trot mot dong mot 1dn, chi
¢ mot dong mdi s& hiGn thi trén man hinh; todn bo cdc dong khdc dd & ddy, nhumg sai vi tri. Chinh
vi viy, that ling phi khi v& lai todn man hinh. Mot quan diém hicu qua hon khi x¥ Iy chiing han céc
thong di¢p SB_LINEUP Ja sao chép tit ca nhimg gi hin thi trong cita s6 xuting mot dt‘mg biing
cach dich chuyén ming pixel, vd chi v¢ lai ding hang trén cing. DS 1a cich lam cbha ham
ScrollWindow da duge thi€t.k€ cho CWnd.

ScrollWindow 'mn_)‘l viing 1am vig¢e clia clta 56 -mot phin hay toan bo- Ién hay xudny, sang trii
hay phai vdi s6 lugng mdt hay nhicu pivel nhd chuyén nhanh kh6i. Hon nita, ching chi lam 'mat
hiéu Juc phin cita s8 khong “plui kin”® vi truot, viy thong dicp WM_PAINT ticp theo sé khong
phii v& lai toan bo viing 1am viéc. Dé trugt ndi dung cla clta 38 xudng 10 pixel, him ScrollWindow
thuc hién sao chép khoi. Sau d6 ching 1am mit hi¢u luc hinh chit nhit luu 10 dong trén ciing cta
cira s6. Diéu nay kich hoat OnPaint dé v& Lai 10 dong trén. Tham chi khi OnPaint thir vé Tai toan vo
viing 1am vigc, hi¢u qud vin duge ting 1én vi phin lon diu ra s& bi cit. Him OnPaint thuc su thong
minh khi xdc dinh duge chir nhit mét hgp 18 va chi goi céc ham thue hién vé lai cac pixel trong chit
nhat mat hop 1¢ d6 ma thoi. Do didu nay lam phifc tap cho logic 1ap trinh, ching chi nén duge thuc
hién khi khong thod man véi phuong phép trén.

Thudmg la clra s6 duge v& 1ai khi nhin thong dicp WM_PAINT, nhung thong diép nay chi duge
khai thac sau céc thong di¢p khic, khi thong di¢p WM_PAINT di dén ma con thong digp
WM_PAINT trude chira duge xir 1y thi céc chir nhit bdt hop 1¢ duge 18 hgp lai va cdc théng diép
dugc gop lai thinh mdt. K€l qua la, ving khong hop 1¢ sinh ra khi goi ScrollWindow khong ducge
v lai ngay titc thi. DE trugt tron chu timg dong bit, ta ¢ thé goi UpdateWindow sau ScrollWindow
d€ cap nhat cira s§ ngay. Lap trinh vitn ¢6 thé bin khoin vé sy khdc nhau giita cdc ham
CWnd::InvalidateRect va CWnd::UpdateWindow (hay gifte cde ham API ciia Windows o6 cing
1én).

ScrollWindow chip nhin bon tham s§ trong d6 ¢6 hai bit buge va hai tuy y:
CWnd::ScrollWindow {int xAmount, int yAmount,
LPCRECT lpRect = NULL, LPCRECT IpClipRect = NUILL};

trong d6 xAmount vi yAmount dugc gin s§ nguyén chi ra t8ng s6 pivel s& trugt ngang va dimg.
Gid tri &m cho trugt trdi Vi 18n, va nguge lai, gid tri duong cho trugt phiai va xudng. IpRect trd dén
- d6i tugng CRect hay cdu tric RECT cho bict chit nhit ¢it. Néu IpRect vi 1pClipRect ¢6 gid tri
NULL thi truot toan bd viing 1am viée. Lénh:

ScrollWindow (0, 10);
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trugt moi thif trong viing lam viée clia cita s& xudng 10 pixel vi nhic nhd phii v& ki 10 dong trén
ciing. Céc 1¢nh:

ScrollWindow (0. 10);

UpdateWindow {);

lam cing cOng viéc, nhmg yéu cdu phii vE lai ngay 10 dong trén cung. -

Ta c6 thé sir dung ScrollWindow khi tng dung hién thi vin bin, d6 hoa hay cit hai. Nh& ring
trong Windows, moi thit déu duge hién thi nhut anh dé hoa, bao gém cdc doni_ ky tr. Vi vay,
ScrollWindow ciing rit hiéu qud khi sir dung cho truot bdng Xdu ky ty nhu trurgt ming bltmap 16n.

2.9.4 Lam thanh trugt mét cach d2 dang

Tao thanh trugt ¢6 thé 1a dé, nhung dé ching 1am vige duge lai yéu cdu phai ¢6 nhiéu cong sirc.
Windows gitp thuc hitn mot s6 cong viée quan 1y thanh truot, nhumg chinh 14p trinh vién phai
cung cdp logic truot, phii ddm bio riing con chay ¢6 kich' cd'ding so v6i khodng nhin, 1am thanh
trugt rdi di néu cira s8 tang di 16n, v..v. C6 thé thify trg gitip thanh truot phin 16n 1a cong viéc bing
lay - hy vong thu vién 16p ¢6 thé gidp ta nhiéu trong cong viéc niy.

Hién tai, cita sé trugt 13 thi du hoin hio d¢ (hdy duge MFC lam nhe vi{:b 1ap trinh nhu thé nio.
MFC cung cip 19p dac biét got 1a CSerollView géi céc chic ning cla cira s6 v6i thanh trugt. Mot
ting dung sir dung CScrollView khong cén ham OnVScroll béi vi thy vien 16p cung cdp ham quan
1y va todn b logic kém theo. Biéu cin phidi hidu 15 13 CScroll View 12 16p quan sét, duge thigt k& dé
st dung lién két v6i cde d6i tugng khéc cta ing dung tii li¢u/quan sit. D€ sir dung cho Gng dung
loai khac (khong phai tai li¢u/quan s4t) thi vi¢e lien két thanh truot véi dit ligu chuong trinh ¢6
phifc tap hon chuit it.

2.9.5 Lap CScrollView

CScrollView 1a 16p quan sét (wm«) suy din (r CView. Trong MFC quan st 1.1 kiéu dac biét
clia cira s6 thiét k& dé hién thi phin dir licu lru trong tai liéu. Tai liéu cho trude c6 thé cé rdt phidu
quan sat lien quan véi nd, mdi quan st cung cip mot bidu dién khdc nhau.cia dir 11éu tai lidu. Mic
dt ban chit thuc cta quan sdt thudng bi khung 1am viée che khudt, nhung thuc t& quan sét ciing chi
12 cira 56 khong khéc gi véi cdc cira s8 khdc nhin thdy (ren man hinh. Khi AppWizard lap img dung
06 giao dién don clra so i licu (Single Document futerface - SDI), chiing bao gm md trinh d¢
khai bdo d6i tuong cia 16p quan sat. Ham Create thira hutng tir 16p CWnd duge goi dé tao clra s8
cho quan sét, va clra s6 s& gin vio cira 56 k.hung vi kich thude cia ching vira bing viing lim vigce
cua clra s6 khung. Ta ¢6 thé khong nhin ra chiing, nhung khi quan sdt bén trong cira s6 khung SDI
do AppWizard 1ap, €di ta nhin thily khong phai viing Iam vice cia cira s6 khung, ma 1a cira sé quan
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s4t ndm trén ching. Piéu nay cho thiy ta ¢6 thd tao 1ap quan sit va gén n6 vio cira s6 khung ma
khong cin AppWizard.

Mot khi duge 1ap, d6i tugng quan s&t kiéu 10p CScrollView tu dong xir 1y thong digp
WM_VSCROLL. (va néu muon thi cd WM_HSCROLL) thay cho img dung. N6 con cung cdp cdc
ham thanh phén hitu hiéu khéc ma ing dung c6 thé goi d¢ khéi dong hodc xir 1y quan sit. Dién
hinh 12 ham CScrollView::SetScrollSizes, ¢6 cdi gl d6 giin nlar CWnd:SetScrolllnfo.

CScrollView::SetScrollSizes (int nMapMode, SIZE sizeTotal,
const SIZE& sizePage = sizeDefault. const SIZE& sizeLine = sizeDefault)

trong d6, nMapMode 13 ch€ d9 GDI ma cira 58 quan sét s& st dung. SizcTotal 12 cfu tric SIZE hay
d6i tugng CSize cho bidt kich thude cla cira s8 quan sat trugt duge (kich thude cia mién 1am viéc
30) cho ci hai hudng X, y. sizePage xéc dinh kich thudc trang, hay gid tri ma clra s6 quan sét s&
trugt khi ¢6 céc thong di¢p SB_PAGEUP, SB_PAGEDOWN, SB_PAGELEFT, va
SB_PAGERIGHT. sizeLine 1a s8 lugng ma ving quan sit sé trugt khi c6 cic thong diép
SB_LINEUP, SB_LINEDOWN, SB_LINELEFT, vd SB_LINERIGHT. Gid td mac dinh cla
sizePage va sizeLine 1a 1/10 ciia sizeTotal va 1/10 cha sizcPage. Céc i¢nh:

CBSize sizeTotal (400, 400);

CSize sizePage (100, 100);

CSize sizelline (20, 5); '

SetScroliSizes (MM_TEXT, sizeTotal, sizePage. sizeLine};

hogc: _
SetScroilSizes (MM_TEXT, CSize (400. 400), CSize {100, 100), CSize (20, 5));

kh&i déng mién quan sit trugt chita khodng 1am viée 13 400x40X) pivel, khi nhin chudt trén thanh
trugt thi ching tnrgt 100 pixel 18n, xudng, trdi hay phai, va trugt 20 pixel ngang va nam pixel doc
khi dn trén miii t8n thanh trugt. Thong thudng, ta s& thiy tién lgi khi gan sizePage gid tri do cao,
tOng clia cira s6 d€ gén kich thude cira s6 vdo kich thude cha con chay thanh trugt. Néu ta muén
mién quan sdt chi c6 khd nang trugt dimg, ta s€ nap 0 vao thanh phin x cia d6i tugng CSize va
thanh trrot ngang s& bién khoi cira s6. Tuong tir, cho 0 vio thinh phén y d€ vo hitu hod trugt ding.

Tao lap “quan sdt trior” va gin né cho cira 6 khung nhu thé ndo? Gia sit ta dang tr viét trinh
ma khong sir dung xuong sOng do AppWizard tao ra, suy dién 16p view tir CScrollView va khai bdo
d6i tugng trong ham OnCreate ciia cira s6 kKhung. Sau d6 goi ham Create cla d6i tugng view nhu
au: '

pMyView->Create (NULL, NULL, WS_CHILD | WS_VISIBLE.
CRect {0, 0, 0, 0), this, AFX_IDW_PANE_HFIRST, NULL);

T8 hop ciia thudc tinh kidu WS_CHILD v con trd this chi ra clra s6 khung nhu cha cia cira s6
quan st, view 13 con clla clra s§ khung. '
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AFX_IDW_PANE_FIRST gin quan h¢ bing céch gdn cho cifa 56 quan sdt mot gia tri ID dic
biét ma MFC danh cho vige gén quan sét vio cic clra s6 khung SDE Vi thudc tinh WS_VISIBLE
dim bio ring clra s6 quan sét s& thay dirge ma khong cdn goi ShowWindow nhu 1am cho cira s6
khung. Kich thudc cita s§ duge truyén cho doi twong CRect 13 khong thich hogp, bdi vi cira s quan
sdt tr dong thay kich ¢ d€ cho vira viing lam viéc cha cha né. Mot khi cita s6 quan sdt duge 1ap
theo céch nay, ching tr& thanh ving 1am viée cia cira sd img dung. Néu mudn, ta c6 thd chuyén
c¢dc bién thanh phdn di 12 mot phin cha 1dp cita s6 chinh sang 16p quan sat va ciing hudng cac
thong diép dén 16p quan sit. '

Bay gid ta s& ning cdp GdiObj1 dé tan dung wu viét ctia logic truot xay dung trong MFC,

2.9.6 Ung dung GdiObj2

GdiObj2 duge mo ta trong chuong trinh 2.2 vi hinh 2.5. Diém khdc nhau 16n nhit va ddu tién
gitta GdiObj2 va GdiObj1 12 ©@p header chita suy dién cho i6p quan sit véi ten CMyView.
CMyView suy dién trye ti€p tir CScroliView va bao gbm cdc bidn m_cxChar va m_cyChar ciing
nhu cic ham thanh phdn rieng ShowPenStyles, ShowPenWidths, vd ShowBrushStyles. CMyView
ciing chita 4nh xa thong diép d& chuyén cic thong diep WM_CREATE vi WM _SIZE dén cic ham
thanh phin OnCreate va OnSize. Diéu ngac nhién 13 cd CMyView vad CMainWindow khong chita
ddu vao 4nh xa thong digp cho thong diecp WM_PAINT, mic di CMyView ¢6 chita ham OnDraw
nhin con tr6 cla d6i tugng DC 1am tham s6. Khi quan sdt cai dit ciia CMyView::OnDraw trong
GDIOBJ2.CPP, 1a s& thiy 1a né gi6ng hét nhu haim OnPaint clia cic chuong trinh khic.

Chudng trinh 2.2 GDIOBJ2

Tép GDIOBJ2.H

class CMyApp : public CWinApp
{
public:

BOOL Initinstance (J;-
}:
/f
class CMyView : public CScrollView
{

private:

int m_cxChar;

int m_cyChar;

void ShowPenStyles (CDC*, int, int);
void ShowPenWidths (CDC*, int, int);
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void ShowBrushStyles (CDC*, int. int):

public: )
* void OnDraw (CDC* pDC);

protected:

afx_msg int OnCreate (LPCREATESTRUCT):

afx_msg void OnSize (UINT, int. int);

DECLARE_MESSAGE_MAP () -
|
/7
class CMaiﬁWindow : public CFrameWnd
{
public:

CMainWindow {};
protected: '

afx_msg int OnCreate (LPCREATESTRUCT);

- DECLARE_MESSAGE_MAP ()
)i o
//
struct STYLES { :

int nStyle;

char sz5tyleName[16]::
k: '
/7
#define VHEIGHT {m_cyChar * 50)
/7
Tép GDIOBJ2.CPP

/7 GdiObj2 thém logic trugt vao GdiObjl bang cach thém ldp View
// suy dién tit 1dp CScrollView ciia MFC.
#include <afxwin.h>
#include "GdiObi2 . h"
CMyApp myApp;
// Cac ham thanh phan c¢ia CMyApp
BOOL CMyApp::Initinstance ()
{
m_pMainWnd = new CMainWindow {};
m_pMainWnd->ShowWindow {m_nCmdShow);
m_pMainWnd->UpdateWindow ();
return TRUE;
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'
// anh xa thong digp va ham thanh phan cla CMainWindow
BEGIN_MESSAGE_MAP (CMainWindow, CFrameWnd)
ON_WM_CREATE {}
END_MESSAGE_MAP ()
//
CMainWindow::CMainWindow ()
{ Create (NULL. "GdiObj2"); |
/'
int CMainWindow::OnCreate {LPCREATESTRUCT |pCreateStruct}
{
CMyView™ pMyView = new CMyView O
pMyView->Create (NULL, NULL, WS_CHILD | WS_ViSIBLE.
CRect (0, 0, 0, 0). this, AFX_IDW_PANE_FIRST, NULL);
return O
}
Vo4
// anh xa théng diép va ham thanh phin cla CMyView
BEGIN_MESSAGE_MAP {CMyView. CScrollView)
ON_WM_CREATE ()
ON_WM_SIZE (
END_MESSAGE_MAP (}
/f
int CMyView::OnCreate (LPCREATESTRUCT IpCreateStruct)
{
TEXTMETRIC tm;
CDC* pDC = GetDC ()
pDC->GetTextMetrics {&tm);
m_cxChar = tm.tmAveCharWidth:
m_eyChar = tm.tmHeight;
ReleaseDXC (pDC):
return Q;
)
7/
void CMyView::OnSize {UINT nType, int cx, int cy)
{

SetScrollSizes (MM_TEXT. CSize {0. VHEIGHT). CSize (0, cy). CSize (0. m_cyChar));

l
s
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void CMyView::OnDraw (CDC* pDC}
{

ShowPenStyles (pDC., m_cxChar << 1, m_cyChar):
ShowPenWidths {pDC, m_cxChar << 1. m_cyChar * 15}
ShowBrushStyles {pDC, m_cxChar << 1, m_cyChar * 27);

[
/
void CMyView::ShowPenStyles (CDC” pDC, int x, int y)
{ CPen® pPen;

CPen” pOldPen;

struct STYLES styles[] = {
PS_SOLID, "PS_SQLID",
PS_DASH., "PS_DASH",
PS_DOT, "PS_DOT",
PS_DASHDOT, "PS_DASHDOT",
PS_DASHDOTDOT, "PS_DASHDOTDOT".
PS_NULL, "PS_NULL".
PS_INSIDEFRAME, "PS_INSIDEFRAME"

13 _

CString string = "Kiéu biit vé (Pen Styles)":
pDC->TextOut (x. v. string):
int dy = {m_cyChar * 3} >> 1
pDC->SetTextColor {RGB (255. O, Q)

for (inti=0; i<7: i++) {

v +=dy:

string = styles|i]l.szStyleName;

pDC->TextOut {x + (m_cxChar << 1), y. string):

pPen = new CPen {stylesli].nStyle, 1, RGB (255, 0, G));
pOldPen = pDC->SelectObject {pPen):

pDC->MoveTo {x + (m_cxChar * 22), v + {m_cyChar >> 1));
pDC->LineTo {x + (m_cxChar * 46), v + (m_cyChar >> 1));
delete pDC->SelectObject {pOldPen);

1
//
void CMyView::ShowPenWidths (CDC* pDC., int x. int v}
{ .

CPen* pPen;

CPen® pOldPen;
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int nPenWidths[] = | 2. 8, 16. 24 };

C5tring string = "Dé rong bt vé (Pen Widths)":

pDC->SetTextCoalor [RGB (0. 0, O):

pDC->FextOut (x. v, string);

int dy = m_cyChar << 1;

pDC->SetTextColor (RGB (0. 0. 255));

tor (int i=0; i<d; i++} {
v +=dy:
string.Format ("Y%d diém {Pixels)". nPenWidthsli]):
pDC->TextOut {x + {m_cxChar << 1), y. string}:
pPen = new CPen (P5_SOLID, nPenWidths{i]. RGB (0. 0. 255)}:
pOldPen = pDC-»SelectObject (pPen); )
pDC->MoveTo {x + (m_cxChar * 22), y + {m_cyChar >> 1))
pDC->LineTo (x + {m_exChar * 46}, vy + {m_cyChar >> 1))
delete pDC->SelectObject (pOldPeny;

!
//
void CMyView::ShowBrushStyles (CDC* pDC. irit x. int v}
{ CBrush" pBrush;
CBrush® pCldBrush:
struct STYLES styles[] = {
HS_BDIAGONAL. "HS_BDIAGONAL",
HS_CROSS, "HS_CROSS",
HS_DIAGCROSS. "HS_DIAGCROSS".
HS_FDIAGONAL. "HS_FDIAGONAL".
HS_HORIZONTAL, "HS_HORIZONTAL".
HS_VERTICAL, "HS_VERTICAL" .-
CString string = "Kiéu chéti 16 {Brush Styles)":
pDC->SetTextColor (RGB (0. 0. 0)):
pDC->TextOut {x, v, string);
int dy = m_cyChar * 3;
for {int i=0; i<6; i+4) |

y +=dy;

string = styles|i].szStyleName;

pDC->TextOut {x + {m_cxChar << 1). y, string):

CRect rect (x + {m_cxChar * 22). v - m_cyChar. x + (m_cxChar * 46). y + m_cyChar);
.pBrush = new CBrush (stylesfi].nStyle, RGB (0. 255. Q)):

CPoint point (rect.left. rect.tt;p};
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pDC->LPtoDP (&point):
point.x &= 0x07;
point.y &= 0x07;
pDC->SetBrushOrg (point);
pOldBrush = pDC->SelectObject (pBrush);
pDC->Rectangle (rect):
delete pDC->SelectObject (pOldBrush);
i
y += dy;
string = "Solid";

pDC->TextOut (x + (m_cxChar << 1), y. string);

pBrush = new CBrush (RGB (0. 255, 0));
pOIldBrush = pDC->SelectObject (pBrusky):

Chuong 2 Lam viéc véi man hinh, bat vé va mau té

pDC->Rectangle (x + (m_cxChar * 22), y - m_cyChar. x + (m_cxChar * 46). v + m_cyChar);

delete pDC->SelectObject (pOldBrush);

i Gdi0bi2 -

PSS NULL
PS INSIDEFRAME

D8 rong bit vé [Pen Widths)

2 digm [Pixels]
8 di€m [Pixels)
16 digm [Pixels)

24 digm [Pixels]

Kiu chdi t [Brush Styles)

HS_BDIAGONAL I :

uc ~rnncoe

bbb d e d

Hinh 2.5 Két qua cua chuong trinh GDIOBJ2

Mot trong céc loi the ma cdc 16p quan sdt cia MFC cung ciip la triru tugng cdc thong dicp
WM_PAINT. Ham OnPaint mic dinh ctia I6p quan sét lap d6i tugng DC clia kiéu CPaintDC va sau
d6 goi ham do OnDraw véi tham s6 la con trd dén doi tuong d6. Két qua 1a todn bo cong viée ma ta
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phéi 1am d€ tr V& cira s6 quan st chi ki nap chéng OnDraw va cung edp logic vé cin thiét, Diéu
ndy ¢6thé ¢6 it § nghia & day. Nhung trong ngit cinh ctia kisn tnic tai ligu/quan st thi ¢ ¢ nghia
rédt 16n vi'né cho phép khung ting dung goi cling mé 1énh € ve, in, va quan st trude khi in.

D6i (wong quan sét duoc 1ap va cira s8 quan sat duge tao ciing thoi di€ém cha cita s§ khung trong
ham CMainWindow::OnCreate:
CMyView' pMyView = new CMyView J;
pMyView->Create (NULL, NULL, WS_CHILD | WS_VISIBLE.
CRect (0, 0, 0, O). this. AFX_IDW_PANE_FIRST. NULL):

trong do, pMyView hru con trd dén d6i tirong quan sit.

Viéc goi ham Creale duge thue hign tuong ty nhu da tfinh bay trong muc trudc, gid tn
AFX_IDW_PANE_FIRST ciia ID clra s0 con trong ham xdc dinh duy nhé( quan sdt. Vi quan sait
tu n6 13 cfra 8, ching ciing nhian thong diep WM_CREATE, vi mi khdi tac m_cxChar va
m_cyChar — m4 trinh 12 mot phan ciia CMainWindow::OnCreate trong GdiObjl— bay gidr duge dil
trong CMyView::OnCreate.

Ham OnSize cla GdiObj2 goi ham SetSerollSizes clia quan sdt truot d¢ (ra 15 thong digp
WM_SIZE, cho biét cira s6 khung s& thay ddi kich 1h1r0c, CMyView::OnSize don gidn hon, chi
chifa mot dong ma lénh:

SetScrollSizes (MM_TEXT. CSize (). UHEIGi—]T}. CSize (0. cy).CSize (0, m_cyChar)):

Khong cdn thict nap O cho ddi trugt néu cira s6 di 16n dé hién thi toan bo ving 1am viec béi vi -
doi trgng quan st thue hién ching mot cdch ty dong. Trach nhiém cha lap trinh vién Ia quan 1y vi
trf ddu va cuGi clta thanh (rugt bing 18nh don gidn trong ham OnSize, vi thaim chi viée d6 cing
khong céan thi€t khi ta bing 1dng dé kich thudc trang cd dinh thay cho viéc chot chat né vao kich c@
clia ctra s8. Ta vin phdi goi SetScrollSizes mot tin, di nhicn, nhimg ¢o thé Iam diCu nay tir
CMyView::OnCreate hay cdu tlr ciia CMyView. May thay, viée cung cap him OnSize va thém mot
diu vio dnh xa thong diép chi 12 gid thip phai tri dd ¢6 duge thanh trugt ty dong thich nghi vai sy
thay déi kich ¢ cira sd.

E rang ta s nhdm lan khi nghi ring CScrollView 12 hoan hio va cho rang ta s€ kh6ng bao gidy
phéi viét mi trinh cho thanh tnugt nita, & day ¢6 hat vin @6 phﬁi tinh 161. Thit nhat, CScrollView [
quan trong cho ting dung dic biét ndy - cira 56 khung duge sir dung d€ cung ¢ip quan sat viing 1am
viéc 4o - nhung c6 cach khic sir dung cho thanh tregt ma khong 4nh xa d& nhu nhimg kha ning do
CSerollView cung cdp. Hiy nhd lai dng dung da phuong ticn di dé cip trén diy. Ta cdi diit thanh
tregt dé cho phép nguds sir dung thay d6i dé dang cdc ranh trén dia CD trong & CD-ROM. Do
trgng CScrollView chang gidp duge miy, vi & day khong ¢6 cdi gi dé ma nhin. Vin dé thi hai Ia
toc do. CScrollView lam vige rit 16t cho GdiObj2 vi viing lam viée do khong qua Ién so vdi cira s6.
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Nhung diéu gi xdy ra néu vimg 1am vice 1on 30.000 pixel vi cira s8 chi 100 pixel? CScrollView vin
cdn 1am viée duge, nhung chim bdi vi ham OnDraw phii 6 ging v& ca 30.000 dong ddu méi klu
su kién tneot xay ra. DEé giai quyét vin dé ndy ta cin sira d6i mi cla OnDraw ¢€ 14y dugce vi tri
truot nhiy goi ham CScrollView::GetScrollPosition va gidi han vi¢c v& chi trong viing ta nhin thdy.
Di nhién phai viét thém ma trinh d€ 1am him OnDraw tré& nén théng minh hon.

Co mot vin d¢ con long 1éo cdn phiat d& cdp dén trong cai dat nay. Ngay sau khi GdiObj2 khéi
dong, CMainWindow::OnCreate tao di tugng quan sit v3i dong ignh sau:

CMyView" pMyView = new CMyView {);

Vi d6i tugng duge 1ap bing ham new cho nén ching vin cdn & lai trong b0 nhd sau khi
OnCreate két thiic va sy that ching khong mét di cho dén khi bi xod bing 1¢nh delete. Nhung ta
khong tim thdy 1enh nay trong GdiObj2. Pdi tuo‘ng cla cira s6 khung ciing khong thdy bi xo4 &
dau; khong c6 iénh:

delete m_pMainWnd;
dai xding v6i lénh:
m_pMainWnd = new CMainWindow (}:

trong CMyApp::Initlnstance. Nhin tir bén ngoai, hinh nhu 1a ¢6 vin dé. Trude hét, lap thinh vién
C++ biét riing mai 1enh rew phdi c¢d 1énh weong ing delete néu khong thi d6i wugng s& & lai trong
bo nhd. Thé thi cii gi xdy ra & trong thi du nay?

Pxing nhu mong doi thur vién 1op s& thuc hién xo4 cdc d6i tuong nay gidp ta. Chinh xic hon, céic
d6i tugng W xod. Chia khod cla vin dé nay 13 thong diép cudi cling mi cira s6 nhan duge trude khi
bi bai bd 1a WM_NCDESTROY. Né&u quan sét trong mé nguén clia CWnd::OnNcDestroy, ta thiy
ring ching goi ham do véi tén PostNcDestroy. Ci hai 16p CFrameWnd va CV iew nap chong ham
PostNcDestroy va cé thuc hién 1énh: :

delete this:

dé ty xo4. Vi vay, khi cira s6 khung hay clra s6 quan st bi xo4, d6i twgng lién quan véi cita 56
ciing s& bi xo0d. Qlra s6 khung clia GdiObj2 duge xod khi ngudi str dung nhin vio phim déng trén
thanh tiéu d€ hay chon Close tir thuc don hé théng. Va khi bat k¥ clra s6 ndo bi x04, cira s6 con cha
no ciing ¢ ddng bi xod - Windows thuc hign viéc nily. Vay, viéc déng lai dng dung GdiObj2 sé
khdi ddu mot day su kién dé huy bd cira s6 khung, cira s6 quan sit, va cdc d6i tiugng C++ lign quan
dén chiing. Mit khdc, khong ¢ ¥ nghia gi khi cai dat 14y ham PostNcDestroy cia CWnd ma lai
khong thuc hién viéc x04 d6i nrgng cira s6 Lién quan. Vi vay, néu suy difn 16p cira s8 néng truc tiép
tir CWnd, ta s&€ phai nap chéng PostNcDestroy trong 1Gp suy dién va thuc hién 1&nh delete this. N&u
khong, d6i tugng CWnd s& khong duge xod sach. Ta s& Xem Xét mot thi du 16p cira s6 suy dién tir
CWnd trong chuong sau.
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XU LY PAU VAO TU CHUOT

Phén rit 16n cdc tng dung tin hoc trén thi trudng hi¢n nay chdp nhin ddu vao tir chu6t v ban
phim. Windows 95/98 diéu khién phdn 16n loai ddu vio ndy mot cich ty dong, thuc thi cic cong
viéc nhu chuyén d6i nhan chugt dé kich hoat céc thuc don cho céc thong di¢p lenh d€ cho ting
dung biét 13 thuc don nao di duge chon. Nhu moi diu vio 3o clia Win95/98, ddu vio chuot va ban
phim di d&n {ing dung dudi dang thong di¢p. Khi phim chudt nhdn hay nha, khi dich chuyén chuot,
hay khi phim dang bi nhin hay nhd, thi chuong trinh diéu khién chudt hay phim sé dat sy kieén vao
hang doi he thong dic biét va duge goi Ia hang doi vao tho (raw input quene). Khi chuong trinh
thic hién, ching tich thong béo tir hang dgi tho, tao thanh thong di¢p chudt hay phim, truyén
thong diép nay cho hang doi thong digp (ng dung tuong {ing. Sau dd thong diép chudt duge xir 1y
tuong tr nhu moi thong diép khic.

M6 hinh vao vita mo ti trén day khic véi mé hinh vao cia Windows 3.1, trong d6 cic thong
digp chugt, phim duge luu trong cung hang dgi, dung chung cho 1dt.ci cic tng dung dang chay.
Céc ing dung 16 bit vin chia s¢ mot hang doi trong Windows 95/98, nhung ting dung 32 bit ¢6 cdc
hang doi vao rieng 1& d€ trdnh {img dung ndo d6 tdc dong nguge lai tmg dung khéc khi tra 131 sai
thong diép chugt va ban phim. Mdi tmg dung khong bi gidi han bdi mot hang doi thong di{:p;' trong
img dung da luéng (multithread) Win32, méi ludng chay chwong trinh 6 thé 14y vi chia thong
di¢p thi déu c6 mot hang dgi vio riéng. Loi ich ndy khé dénh gid hét duge trir khi ta d3 théy ing
dung 16 bit xi Iy thong diép cham nhar thé nao.

May thay, cich h¢ diéu hanh diéu khién céc thong dicp chudt va phim 13 trong sudt d6i véi tng
dung. Khi ::GetMessage duge goi tir vong 13p thong diép vi c6 thong digp chuot, bin phim dang
cha thi thong di¢p duge My tlr hang dgi va cdp phdt cho img dung, khong dé ¥ dén né duge lwu &
dau va nhu thé nao.

Hoc céch nhan thong tin tir ddu vio chudt va ban phim trong Windows chinh 13 hoc céc thong
di¢p sur kign cita chugt va ban phim. Trong chuong ndy ta s& xem xét cdc thong diép chudt; chuong
sau s& xern xét xir 1¢ ddu vao ban phim. Ta s& khao sét hai chuong trinh: trd choi ¢ ca-ro bidu dién
cdch phin tng khi nhin phim chudt va chirong irinh v&, biéu dién viéc chan ddu vao-chudt va tim
hiéu xem céc thong diép clia chudt ngoai viing 1am vi¢e dugc xir 1§ nhu thé nio.

3.1 NHAN THONG DIEP CHUOT TRONG VUNG LAM VIEC
Windows 95/98 sir dung 20 kiéu thong di¢p dé thong bio su kién chudt. Cic thong diep niy roi
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vao hai linh vue: thong di¢p chudt trén vong Eim vige, ching cung ¢ip sy kién xdy ra trong viing
lam vige clia cura 50, vi thong dicp chudt ngodi viing lam vice cho su kién ngoai vimg 1am viée cia
ctra 50, hode chuyén dich ciia chudt. Hiu nhu trong chuong trinh ta bé qua cde su kién ngodd ving
lam viée va dé€ Windows quan 1y chiing.

Windows thong bao su kién chudt trong viing fam vice clia cita 53 bidng cédc thong diép nhu
trong bang 3.1. Di nhién, cdc thong di¢p ma émg dung nhan duge phu thude vio loai chudt mia ta
cai. Ung dung s¢ khong nhan thong diép WM_MBUTTON néu chudt chi ¢6 hai phim. Va né
khong nhan thong dicp WM_RBUTTON néu chudt chi ¢6 mot phim. Phin In chudt trong
Windows chi ¢ hai phim, cho nén chic chin ring phim phdi chudt i ¢6 thire, Tuy nhién, d€ cho
chic chin (hay muon xem chudt ¢6 phim thit ba khong), ta ¢ thé goi ham ::GetSystemMetrics nhu
sau:

= GetSystemMetrics (SM_CMOUSEBUTTONS):

Gid tri cho lai 1a tong s6 phim ca chudt, hay cho lai O khi chira ¢ chudt.

Bang 3.1 Cac théng diép chudt trong vung lam viéc

Théng digp Ham didu khién Gt khi
WM_LBUTTONDOWN OnLButtonDown Phim trai chugt bi nhan
WM_LBUTTONUP OnLButtonp Phim trai chugt duoc nhé
WM_LBUTTONDBLCLK OntButtonDbICIk Phim trai chuét b nhan dap
Wi_MBUTTONDOWN OnMButtonDown Phim gita chuét bi nhan
WM_MBUTTONUP OnMButtonUp Phim gilta chuét dugc nhd
WM_MBUTTONDBLCLK OnMBuitonDbiClk Phim gia chuét bi nhan dap
WM _RBUTTONDOWN OnRButtonDown Phim phai chudt bi nhan
WM _RBUTTONUP . OnRButtonlp Phim phai chut duge nha
Wit_RBUTTONDBLCLK OnRButtonDbICIk Phim phai chudt bi nhan didp
WM_MOUSEMOVE ' OnMouseMove ~ | Chudt trugt trén viing lam viée cla cla sé

Cac thong dicp WM_xBUTTONDOWN vi WM_xBUTTONUP thong bio phfm.nhfin hay nha.
Thong diép ti€p sau WM_LBUTTONDOWN  thutmg 13 WM_LBUTTONUP, nhumg khong thé
dém dugc chiing. Néu ta nhidn phim trdi chudt tai viing lim viée ofia cira 56 réi di con chay ra ngoai
clra s6 trude khi nhi phim, cira s s& nhan thong diép WM_LBUTTONDOWN nhung khong nhan
duge thong digp WM_LBUTTONUP. Rat nhicu chuong trinh chi phdn dng vdi théng digp nhin
phim va ba qua thong di¢p nhi phim trong trudng hop khong sir dung cap thong di¢p. Trong tnudmg
hop cin ca hai, chuong trinh ¢6 thé “Ads” chudt khi nhan thong di¢p phim nhin vi nha khi thong
diép nha phim téi. O khodng giira, 10an bo thong di¢p tham chi ké cd céc thong diép bén ngoai cira
s6 déu duge hudng tdi cifa sé dang thye hien “bit” chuot. Pidu ndy dim bio ring thong diép nha
phim s¢ duge nhin ma khong quan tim dén con chay & dau va khi nao nha. Khi nhéan dip vao phim
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(khodng thdi gian cla nhdn dip dugc xdc dinh bdi Control Panel ciia Windows hay him
::SetDoubleClickTime), thong di¢p phim nhin tht hai duge thay thé bdi thong dicp
WM_xBUTTONDBLCLK. Nhung di¢u niy chi xdy ra khi cira 86 duce 1ap tir 16p cira s8 c6 dinh
nghia ki¢u CS_DBLCLKS. L6p cita s6 mic dinh md MFC ding ky cho clra s8 khung di o6 kidu
CS_DBLCLKS, vay ta chi cin quan tim d¢n kiéu cira sd khi ta ding k¥ I3p riéng bing ham
AfxRegisterWndClass. Vi cfra s6 CS_DBLCLKS ., thi hai nhin nhanh teén phim trdi chudt trén
vung lam vigc s€ phdt sinh trinh tr cdc thong diép sau day: '

WM_LBUTTONDOWN

WM_LBUTTONUP y .

WM_LBUTTONDBLCLK

WM_LBUTTONUP

Ciing tdc dong nhu vay, nhumg néu cita s6 khong dang ky d€ trd lai thong di¢p nhiin dip thi c6
cdc thong diép:

WM_LBUTTONDCWN

WM_LBUTTONUP

WM_LBUTTONDOWN
WM_LBUTTONUP

Vige xurly cde thong diép nay phu thude vao 1ap trinh vién néu ho thdy cdn. Viec nhin hay nhin
duip cung phim chudr trén cling d6i tugng thudmg hudng 161 cdc cong vice khidc nhau, Thong di¢p
nhin dip ludn di sau thong dicp nhin don, sao cho céc tic dong cia ching khong dé téch i, Gidi
phap thong thutmg 13 ¢di nhiin thit nhét 1a chon d6i tugng, va cdi nhin thif hai thue hien téc Jdong
trén ching. Thi du, khi ta nhiln dip phim phii tién Folder cia Windows 95/98 Explorer, nhin thi
nhdt chon Folder, va nhin thir hai mé Folder va hién thi ni dung ciia chiing.

Céc thong di¢p WM_MOUSEMOVE cho bi¢t con chay dich chuyén trong viing lam viéc cta
clra s6. Vi chugt chuyén dong, cita s6 dudi con chay nhan thong diep va cho bidt vi trf cia chudt.
C6 nhiéu chuong trinh bd qua cdc thong dicp nay, tuy nhidn céc chuong tiinh v& phéi st dung
ching dé 1iép tuc cap nhat céc vi tri con chay trén man hinh nhu 1a chugt dang chay. Windows
95/98 sit dung cdc thong digp WM_MOUSEMOVE dé di chit nhat chon nhém khi chuot chuyén
dong trong khi giif phim trdi. Cdc thong diép nay dugc sir dung, nhung quan trong la phai xir 1y
chting nhanh nhdt ¢6 thé d¢ trénh chugt chuyén dong khong ron tru. BE cho chuong trinh ting
dung khong bi cac thong diep WM_MOUSEMOVE lin a1, Windows khong gtri thong diép cho
mdi pivel ma con chay di theo teir khi phin ciing ¢o thé dap tng yéu cau. Khi chuot chuay nhunh thi
chuong trinh hiu nhu chi nhan vai thong digp cho bict cdc diém trén dutmg chuot di qua. Chi khi
chuot di rdt cham thi vi tri cha moi diém mdi duge thong bdo Lui.

Trong chuong trinh MFC, cic thong diep WM_LBUTTONDOWN duoc him OnLButtonDown
xur 1y, con cdc thong diep WM_LBUTTONUP do haim  OnLButtonUp xir 1§, v..v... Tét ¢d cdc hium
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x(r 1y thong diép chudt trong viing lam viéc déu ¢6 miu ham nhu sau:

void OnMsgName (UINT nFlags, CPoint peint); )
trong d6, nFlags chita ddy cdc cd bit cho biét trang théi cla cdc phim chut va céc phim bin phim
Shift va Ctrl vio thdi diém sy kién xdy ra, v vi tri cOa con chay. Trong moi trudng hop, céc vi tri
cha chudt 1i toa do tuang ddi so véi gde trén, trdi cia ving 1am viéc. Don vi do luon 12 pixel, vay
thong diép WM_LBUTTONDOWN cing vdt point.x= 32 va point.y = 64 ¢6 nghia 13 phim trdi
chudt duge nhin tai di€m 32x64 ké tir gée trén, trii cha viing lam vice.

Ta ¢6 thé xem tham s6 nFlags dé bi€t ¢ phim dic bi¢t hay phim ban phim dang bi. nhédn nhd
mat na bjt trong bang 3.2. L¢nh:

nFlags & MK_LBUTTON
12 TRUE khi mot vi chi mot phim trai chuét bi nhdn, trong khi:

nFlags & MK_CONTROL
13 TRUE néu phim Ctri bi giit xung khi ¢6 su Kién xdy ra. MOt vai churong trinh trd 18 khéc nhau
cho cdc su kign chudt néu cic phim Shift hay Ctrf duge nhin xudng. Thi du, bing vice kiém tra bit

MK_CONTROL trong co nFlags di ciing thong di¢p WM_MOUSEMOVE, chuong trinh v& yéu
cdu ngudi sir dung vé dudng thang ntu phim Ctr{ bi nhin nhu 12 chuot chuyén dong.

Bang 3.2 Céc c& bit dé kidm tra tham s& nFlags

Mitng ¥ nghia
MK_LBUTTON Phirm tréi chust bi nhan
MK_MBUTTON Phim gitta chust bi phén
MK_RBUTTON Phim phai chudt bi nhan
MK_CONTROL Phim Ctrf bi nhn
MK_SHIFT Phim Shift bi nhan

Néu cira s chifa cira s6 con nhu phim bim hay thanh trugt, chiing s& khong nhan thong diép
chu¢t khi nhan chudt (hay con chay chuyén dich) trén cira s8 con. Tuan thit qui luat riing céc thong
digp chuot dén cic cira s6 & dudi con chay, cdc thong diép ¢ hwing vé clra s8 con. Chinh vi vay.
tng dung miu GdiObj2 ¢6 thé 1ra 11 chudt nhin trén thanh trugt ma khong cin xir 1y bat ky thong
diép nao. Viéc nhan thanh trugt dimg clia cira s6 sé& gin thong dicp chutt dén thi tuc cira s8 ciia
thanh trugt, va thanh trrot dén lugt minh sG giri thong diép WM_VSCROLL dén cifa s6 quén Iy no.
D6 1a thid tuc cira s6 cha thanh trugt, duge ddu kin san trong tép USER.EXE ciia Windows, xir 1§
cdc thong diép chudt. Thong digp chudt viing lam viéc ¢6 nghia la su ki¢n chudt xay ra trong viing
1am vigc cha clfa 86 cia ta, chif khong phdi & noi dau khdc.
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3.2 NG DUNG TicTac

Dé thdy dugc viéc xir 1y cdc thong diép chudt dé nhu the nao, hay lam (ng dung mdu 1dy ddu
vao tir chudt (xem chuong trinh 3.1 va hinh 3.1).

TicTac 1a chuong trinh moé phdng tro choi cd ca-10, phan g vaGi ba loai su kién chudt trén ving
lam viéc: nhdn phim trdi, phim phai va nhan ddp phim trai. Nhin phlm trdi trén 6 vudng réng sé dat
ddu X vao d6. Nhén phim phdi s& dit O vao 6 réng. Nhin dip phim tréi trén ké den mong s¢ xoa
lu6i choi va khoi dong lai tro choi. Sau mdi 1dn dat X hay O, chuong trinh kiém tra xem c6 ai thing
khong hay 1a hoa. Hoa s& dugc tuyén bd khi tdt ca chin 0 vuong da dugc lam ddy va khong ai dién
duge ba 0 theo dudng ngang, doc hoac chéo. Ngoai ra chuong trinh nay ciing mo ta xir ly thong
diep chuot, gidi thieu céch sir dung cdc ham MFC nhu CWnd::MessageBox, dé hién thi clra s6
hop thong bdo, va ham CRect::PtInRect cho bi¢t nhanh chong la diém c6 ndm trong chir nhat
CRect hay khong. ;

Tid chai cit card

Hinh 3.1 Két qua thuc hién chuong trinh TicTac

Chuong trinh 3.1 TICTAC

Tép TICTAC.H

clalss CMyApp : public CWinApp
{
public:

BOOL InitInstance ();
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class CMainWindow : public CWnd
{
private:

CRectm_rect{9};  // Céc chif nht bidu difn etk hinh vudng

int rn_nNextChar; /7 Ky ty ti¥p theo (EX cho X hay OH cho O)

int m_nGameGrid|{9]; /7 Lu% ban c3 {0 = 8 réng)

int GetRectlD (CPoint);

void DrawBoeard (CDC*):

void DrawX (CDC*, ind);

void DrawQ (CDC*, int)

void ResetGame {):

void CheckForGameOver ();

int IsWinner {);

BOOL IsDraw ();
public:

CMainWindow (};
protected:

void PostNcDestroy {J:

afx_msg void OnPaint {);

afx_msg void OnLButtonDown (UINT, CPohw);

afx_msg void OnLButtonDbIClk (UINT, CPoint);

afx_msg void OnRButtonDown (UINT, CPoint):

DECLARE._MESSAGE_MAP () '
k
/
#define EX 1
#define OH 2
/
Tép TICTAC.CPP

// TicTac bidu didn quan Iy chust trong cli!ong trinh MFC
#include <afxwin.h>
#include “tictac.h"
CMyApp myApp;
/7 Ham thanh phan clia l&p CMyApp
BOOL CMyApp::Initinstance {}
{ .
m_pMainWnd = new CMainWindow {):
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m_pMainWnd->ShowWindow (m_nCmdShow):
m_pMainWnd->UpdateWindow ():
return TRUE;

//anh xa thong digp va Ham thanh phin cda lop CMainWindow
BEGIN_MESSAGE_MAP (CMainWindow, CWnd)
ON_WM_PAINT (}
ON_WM_LBUTTONDOWN {}
ON_WM_LBUTTONDBLCLK {)
ON_WM_RBUTTONDOWN {)
END_MESSAGE_MAP ()
//
CMainWindow::CMainWindow ()
{

int nCoords{9][4] = {
16. 16.112, 112,
128, 16.224, 112,
240. 16, 336, 112,
16. 128, 112, 224,
128,128, 224, 224,
240, 128, 336. 224,
16, 240. 112. 336, *
128, 240, 224, 336,
240, 240. 336. 336
b _
m_nNextChar = EX:
for {int i=0: i<9: i++) |
m_nGameGrid{i] = 0
m_rect(i]. SetRect (nCoordslif0}. nCoordslil[1). nCoordsliJ[2]. nCoordsfil3]);
| .
CString myClass = AfxRegisterWndClass {CS_ DBLCLKS myApp.LoadStandardCursor (IDC_ARROW),
{HBRUSH) ::GetStockObject (LTGRAY_BRUSH). myApp.LoadStandardlcon (1D} APPL[CAT!ON})
CreateEx (WS_EX_DL GMODALFRAME, myClass. "Tra chai cff card”, WS _OVERLAPPED |
WS_SYSMENU | WS_CAPTION | WS_MINIMIZEBOX. CW_USEDEFALILT.
CW_USEDEFAULT. CW_USEDEFAULT. CW_USEDEFAULT, NULL. NULL, NULL}
CRect rect (0. 0. 352, 352)
CalcWindowRect (&rect}:
SetWindowPos {NULL. 0. 0, rect Width 0. rect.Height ¢.
SWP_NOZORDER | SWP_NOMOVE | SWP_NOREDRAW):
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}
7/
void CMainWindow::PostNcDestroy {)
{ .

delete this; L o
!
/f
void CMainWindow::OnPaint {)
{

CPaintDC de {this);

DrawBoard (8dc):
1
/7
void CMainWindow::OnLButtonDown {UINT nFlags. CPoint point)
{ o

if fm_nNextChar != EX} retum;

int nPas = GetRectD {point);

if nPos == -1) return;-

if (m_nGameGrid[nPos] !='0)  return;

m_nNextChar = OH;

m_nGameGrid[nPos] = EX;
. CChentDC de {this); .

DrawX {&dc. nPos); '

CheckForGameOver {);
)
Vs
void CMainWindow::OnRButtonDown {UINT nFlags. CPoint point)
 if (m_nNextChar I= OH)  retum;
int nPos = GetRectiD (point); .
if (nPos ==.-1}  return: .
if {m_-nGameGrid[nPos} 1= 0)  return;
m_nNextChar = EX;
m_nGameGridinPos}+ OH:
CClientDC dc (this};
DrawO (&dc, nPos);
CheckForGameQver {);

£/
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void CMainWindow::OnLButtonDbICIk (UINT nFlags. CPoint ‘point)-
‘ .

CClientDC dc (this); .

if {dc.GetPixe! {point) == RGB (0, 0. 0}) ResetGame ();
\ .
/f
int CMainWindow::GetRectID (CPoint point}
{

for {int i=0: i<9; i++}

{ if {m_rectli].PtInRect {point)]' returni;  }

return -1;
)
/ :
void CMainWindow::DrawBoard (CDC* pDC)
{ .

CPen pen (PS_SOLID, 16, RGB (0, 0. 0);

CPen" pOldPen = pDC->SelectObject {(&pen);

pDC->MoveTo {120, 16);

pDC->LineTo (120, 336};

pDC->MoveTo {232, 16);

pDC->LineTo (232, 336}

pDC->MoveTo {16. 120); . .

pDC->LineTo (336, 120}

pDC->MoveTo {16, 232);

pDC->LineTo (336, 232)

for {int i=0; i<9; i++}{
it {m_nGameGrid[i] == EX) DrawX (pDC. i):
else if {m_nGameGridli) == OH) . DrawQ (pDC, i);

|
pDC->SelectObject {pOldPen);
} .

/7 _
void CMainWindow: :DrawX (CDC* pDC, int nPos)
{

CPen pen (PS_SOLID, 16, RGB (255, 0, O));

CPen* pOldPen = pDC->SelectObject (&pen);

pDC->MoveTo (m_rect[nPos].left + 16.' m_rect[nPosl.top + 16);
pDC->LineTo (m_rect[nPos].right - 16, m_rect[nPos).bottom - 16):

pDC->MoveTo {m_rectinPos] left + 16, m_rect|nPos}.bottom - 16);
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pDC->LineTo (m_rectnPos].right - 16, m_rect{nPos].top + 16);
pDC->SelectObject (pOldPen);
!
/7
void CMainWindow::DrawQO (CDC* pDC. int nPos)
|

CPen pen (PS_SOLID. 16. RGB (0. 0, 255));

CPen® pOidPen = pDC-»SelectObject {&pen);

pDC->SelectStockObiect {(NULL_BRUSH]),

pDC->Ellipse {m_recnPos].left + 16. m _rect[nPos).top + 16,

m_rect[nPos).right - 16. m rect[nPos] bottom - 16}:

pDC->SelectObject (pOldPen);
!
//
void CMainWindow::CheckForGameQver ]
{

int nWinner;
if (NWinner = IsWinner () {
CString string = (nWinner == EX) ? "X théng!" : "0 thing!™;
‘MessageBox(string, * Ké'tthuc MB_ICONEXCLAMATION | MB_OK),
ResetGame {;
H
else if (IsDraw {} {
MessageBox ("Day la mét ban vé!”, "Két thic”. MB ICONEXCLAMATION | MB_OK):
ResetGame {):

!
/ ' -
int CMainWindow: IsWinner ()
{
static int nPattern[8{3] = {
0.1, 2,
- 3,4.5,
6. 7.8,
0, 3,6,
1.4,.7,
2,5 8,
0,4, 8,
2,4,6 });
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for {int i=Q; j<8; i++) {
if {m_nGameGridinPatternlifOf] == EX) &&
(m_nGameGrid[nPattern{i 1] = EX) && (m_nGameGridnPattern{if2]] == EX))
return EX; )
if ({m_nGameGrid[nPattern{i{O]} =« OH) &&
{m_nGameGrid{nPattern{il| 1)) == OH) && {m_nGameGrid{nPatterni}2]} == OH))
return OH;
)
retumn O;
1
/7
BOOL CMainWindow::IsDraw {
{f
for {int i=Q; i<D: i++)
{ if (m_nGameGrid{i] == Q) return FALSE: |}
retum TRUE;
}
/r
void CMainWindow::ResetGame ()
{
m_nNextChar = EX:
for {int i=Q; i<9; i++)
m_nGameGrid[i] = 0:
InvalidateRect (NULL);
1
/7

Budc th nhit khi x& 1§ thong di¢p chugt, 1a thém cic thong diép ma ta quan 1am vao fnh xa
thong di¢p. Lop CMainWindow trong t¢p TICTAC.H chifa céc khai bso ham sau day:
abx_msg void OnlL ButtonDown (UINT, CPoint);

afx_msg void OnLButtonDbICIk (UINT, CPoint):
afx_msg void OnRButtonDown (UINT, CPoint);

Tuong tg véi 4nh x thong diép CMainWindow trong TICTAC.CPP gbm céc ddu vio:

ON_WM_LBUTTONDOWN ()

ON_WM_LBUTTONDBLCLK {

ON_WM_RBUTTONDOWN {

Céic ddu vao dnh xa thong di¢p ndy din céc thong di¢p chudt g tir cira s ing dung d€n ham
quin Iy thong di¢p twong (ing cia CMainWindow. V2 khi céc thong di¢p dén thi trd chai bit ddu.
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Ham OnLButtonDown clia TicTac xir 1y cde nhdn trén phim trdi chuot trong ving lam viée clia cira
56. Gid sir sau khi kiém tra bién thinh phan m_nNextChat ¢lia 16p CMainWindow dé x4c dinh dén
Twot X chit khong phai O. OnLButtonDown goi -ham thinh phin rieng GetRectID dé xdc dinh xem
¢6 nhan chudt vao mot trong chin 6 vudng clia [udi 1rd choi hay khong. Ciu tir CMainWindow khéi
dong mang cdc ddi tugng CRect ¢6 1&n m_rect vdi toa dd vubng. GetRectID sir dung vong for dé
xdc dinh xem vi trf cda con chay chudt €6 nim trong hinh vuong nao d6 hay khong.

for {int i=0; i<9: i++)
U :
* if (m_rect]i] PtinRect {point)) return i;

}
return -1; . . \A

CRect::PtInRect cho lai TRUE néu didm xéc dinh b& d6i tuong CPuint nim trong chif nhal
biéu dién bing d6i tugng CRect, hay FALSE khi khong phdi nhir vay. Néu PtInRect cho lai TRUE
v6i bt ky chit nhat rdo trong méang m_rect thi GetRectID cho lai 1D cta chir nh.il iD 1a s6 nguyén
1ir 0 dén 8, trong dé 0 bidu dién hinh vuong tai géc trén (rdi cia ]U’U‘l I 1a hinh vudng phia phai clia
nG, 2 1a hinh voong géc trén phii, 3 12 hinh vudng trdi nhdt cia hing thit hai, v..v.. Mi hinh vuong
¢6 mot thanh phin tuong tng trong mang m_nGameGrid, ching luu gitr gid tri khéi ddu 1a 0, ¢o
nghm 13 toan b6 hinh vudng 1dng. Néu khong c6 13i goi ham PunRect ndo cho lai gid tri TRUE thi
ham GetRectID cho lai gid (i -1 d€ chi ra ring chudt duge nhin bén ngom ciac hinh vubng, 1a
nguyén nhin lam ham OnLButtonDown bd qua nhédn chuot. Tuy nhicn, néu GetRectID cho lai ID
hop 1& va hinh vudng tuong tng 13 rdng (¢6 gid tri 0) thi ham OnLButtonDown ghi ldi X vao mang
m_nGameGrid r6i goi CMainWindow::DrawX dé vé X trong hinh vudng. DrawX tao bu{ do 16
pixel va v& hai dudng chéo nhau nhev cdc haim MoveTo vi LineTo.

OnRButtonDown lam viée rdt gidng OnLButtonDown, chi khéc 1a ching v O trong hinh vuong
rbng thay cho vé X. Chuong trinh thuc hién vige v& 1a CMainWindow: :DrawO. Nén v& O bing ham
CDC::Ellipse, Draw( chon ¢hdi 16 NULL cho ngif canh l}uul bi:. ' .

pDC->SelectStockObject: (NULL BRUSH); - T SRR N
Lam nhu vay trénh dugc viée t0 mau ben trong O. (Céch khic, ta c6 thé chon dﬁ'i tugng c6 sdn

LTGRAY_BRUSH cho ngit canh thiét bi ¢€ bén lmng 0 ¢6 clng mau nén cia cira s8, nhung sir
dung chéi to6 NULL s& nhanh hon). Sau d6 O s& dum, vE ch] bang mot lenh sau:

pDC->Elfjpse (m_ rectinPos. left + 16,
m_rect{nPos].top + 16,

m_tectinPos].right - 16,
. m_rectfnPos].bottom - 16};

-Toa d9 chit nhat hn trong thanh phin twong ting cla:méng m_rect.duge co lai 16 pixel cho ci
bon husng € c6 hop bao trdn géc. Két qud 1a O ndm gita-hirh vudng noi né duot vé. Nhin dip
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1én 1u6i ngan cdch cdc hinh vuong s& xod X va O va bit ddu 14n choi mdi. Vi ta vin chura khdo sét
thuc don hay phim diéu khién, cho nén giao dién st dung ndy duge ding méc di né 1a rdt t6i.
Nhén ddp phim trdi chu6t dugc xir 1y nhd ham CMainWindow::OnLButtonDbICIK, chﬁhg g0ém cac
lénh don gian sau: '
CClientDC dc (this);
if (dc.GetPixel (point) == RGB (0, 0, 0))
ResetGame ();

Pé x4c dinh xem nhin ddp c6 xay ra trén dudng den day ca ludi hay khong, OnLButtonDbIClk
goi CDC::GetPixel dé 14y mau cta pixel dudi con chay va so sanh vé&i mau den (RGB (0, 0, 0)). Néu
ddng thi goi ham ResetGame. Néu khong, 101 goi OnLButtonDbICIk tr& v€, nhin dip duge b6 qua.
Sir dung mau ctia pixel dui con chay 1 ky thuat hi¢u qué dé x4c dinh nhén phim trén nhimg viing
¢6 hinh khong déu, nhung chii ¥ ring khong dugc sir dung cic mau thit cp ma mot s6 ' man hinh
phai thuc hién dither. Cdc mau thuin tug den (RGB (0; 0, 0)) va tring (RGB (255, 255, 255)) c6
trén moi PC ma Windows chay dugc.

Dé phit hgp véi cdc huéng dén giao dién ngudi dung cia Windows 95/98, céc L'mg‘dung khong
nén stt dung phim phai chudt dé thuc hién tng dung kiéu TicTac. Thay vao do, ing dung s& dap lai
nhdn dip phim phéi chudt bang kich hoat thuc don ngir canh ndo d6 nhu trong Shell cia Windows
95/98. Khi thong diep WM_RBUTTONUP dugc chuyén cho hé thong dé xir Iy méc dinh, Windows
95/98 dat thong diecp WM_CONTEXTMENU vaa hang doi thong diép (ng dung. bac trung mai
ndy ctia Windows 95/98 s& dugc xem xét trong chuong sau.

3.2.1 Hép théng bao
Trudc khi ra khdi tng dung, cd OnLButtonDown va OnRButtonDown goi CheckForGameOver dé
biét trd choi di két thiic chua, néu cdn thi s& xod ludi choi. Néu ngudi choi da co duge hang ba ky

hieu X hoic O, hay khong con hinh vuong rbng ndo nita, CheckForGameOver goi ham
MessageBox ciia 16p clra s6 dé kich hoat hop thong béo dé cong b6 thing hay hoa (xem hinh 3.2).

Hinh 3.2 Hop théng bao
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MessageBox la cOng cy v6 ciing hitu qua vi ching cung cdp phuong tien dé lien lac véi ngudi
str dung v 6 thé 1y gid tri tr ioi. Nguyén ham ciia chiing nhu sau;
CWd::int MessageBox (LPCTSTR IpssText,
LPCTSTR IpszCaption = NULL,
UINT nType = MB_OK);

trong d6 IpszText chi ra van ban sé xudt hién trong than hop thohg béo, IpszCaption chi ra xau ky
tw trén thanh tieu dé ciia hop thong bio, va nType chita mot hay nhidu cir bit xdc dinh cédc dac tinh
cha hop thong bdo. Gi4 tri cho. lai cho bi6t Phim ndo bi nhdn d€ bai bd hop thong bdo. Cic xau cia
IpszText va IpszCaption c6 thé 1a cdc d6i lrgng cila CString hay con trd dén xau ky tu. (Bdi vi 16p
CString nap chong todin tir LPCTSTR, ta luon o6 thé truyén d6i wong CString dén ham chélp nhén
kiéu dit lieu LPCTSTR). Gié tri NULL ciia | pszCaption s& hién thi xau “Error” trén thanh tieu da.

Bing 3.3 Cac kidu hip théng bao va gid trj cho laf

Kidu phim Gid trj cho Ial c6 ind

MB_ABORTRETRYIGNORE Abort, Retry, ignore

IDABORT, IDRETRY, IDIGNORE
MB_OK oK

IDOK
MB_OKCANCEL OK, Cancel

IDOK. IDCANCEL
MB_RETRYCANCEL Retry, Cance

IDRETRY, IDCANCEL
MB_YESNO | Yes, No

IDYES, IDNO
MB_YESNOCANCEL Yes, No, Cancel

IDYES, IDNO, IDCANCEL

Bang 3.3 liét ké ssu kidu hop théng bio va céc gi4 tr twong @ng cho lai, v6i phfm nh&n mac
dinh kiéu dam (boldface). Trong céc hop théng bio da phim, phim thit nhat (phia tréi nhit) thong
thidng 1a phim nhan mac dinh. Ta ¢6 thé 1am cho phim hai hay ba 13 mic dinh nhd phép OR cia
MB_DEFBUTTON? va MB_DEFBUTTONS3 v&i gid tri kiéu cha hop thong bdo. Lenh:

bﬁessageBox {"Your document contains unsaved data. Save it?",
"My Application”, MB_YESNOCANCEL | MB_DEFBUTTON3),

hién thi hop thong bio vdi ba Phim - Yes, No, va Cancel - va gi4 tri cho lai tir hdm MessageBox s&
1a IDYES, IDNO, hojc IDCANCEL, nhung phim Cance] s& Ia phim mic dinh,

Maic dinh, c4c hop thong bso c6 kiéu modal. Néu mudn, ta c6 thé thém MB_SYSTEMMODAL
vao tham s& nType d€ c6 hop thong bdo modal ciia Windows. Hop théng bio modal ctia Windows
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chi nén sir dung khi c6 151 1n, yeu cdu phdi chi ¥ ngay ching han nhw hong di ligu dia tir. .

Ta c6 thé them anh vio hop thong bio nhd MB_ICON. MB_ICONINFORMATION hién thi ky
tu “i” (c6 nghia “information’) trong g6c trén trdi clia hop thong béo. Thong thudng chiing ducgc sir
dung khi cung cdp thong tin cho ngudi dung, khong kém theo cau héi:

MessageBox (“No errors found. Click OK to continue”,

"My Application”, MB_ICONINFORMATION | MB_OK);

MB_ICONQUESTION sit dung bifu tuong ddu héi va duge diing cho cu hoi kidu “Save before
closing?”". MB_ICONSTOP hién thi vdng trdn dd véi ky tr X vi thong hudng ding dé thong béo
xdy ra 18i khong thé khiic phuc duge - thi duy, 15i trin bo nhd yeu clu phdi dimg chuong trinh. Cuéi
cing, MB_ICONEXCLAMATION hién thi tam gidc mau vang vi dffu chdm than. Chuong trinh 3.1
chi ra thi du hdp thong bdo sit dung kifu MB_ICONEXCLAMATION. MFC cung cfp chéc nang
twong ty ham thanh phdn CWnd::MessageBox dudi hinh thitc ham tong thé AfxMessageBox. Ca
hai tuong tf nhau, nhung AfxMessageBox thém khi ning lién két hop thong bdo véi tién ich trg
gidp tnrc tuyén cha chuong trinh. AfxMessageBox 1i khong thé thay thé duge khi 18i nghiém trong
xdy ra trong ham InitInstance cha d6i tugng fing dung trude khi tao cira 6, va ta mudn thong béo
16i cho ngudi sit dung. MessageBox yéu cdu con trd CWnd con hop 1€ va vi vay khong thé goi
chiing khi cira s6 chinh chua duge 14p hay sau khi né bi phd huy. AfxMessageBox khong yéu ciu
con trd kiéu nhy vy cho nén né c6 thé duge goi bt ky khi ndo.

3.2.2 Khéng cé cilta 58 khung?

Thi du TicTac khic véi thi du mé ta trong chuong trude & mot khia canh quan trong. Thay vi st
dung cira s8 khung suy din tixr CFrameWnd, chiing suy dién 16p cira s& true tigp tir CWnd. Cira s8-
"Trd choi ¢ card” khong thé thay déi kich thudc vi kich thudc clia luéi choi 1a ¢§ dinh. Va vi 1y do
thdm my, chiing c6 khung WS_EX_DLGMODALFRAME mong nhu ta nhin: thiy trén nhiéu hop
thoai khéc va nhiéu cira s8 c¢6 kich thuéc ¢8 dinh khéc. (T8 hop v6i chdi nén xam sdng, chiing s&
cho cim gisc 3D trong Windows 95/98). Cic thudc tinh nay khong phil hop 1dm véi dinh nghia cia
MFC cho cira s6 khung, vay giai phap tv nhién 13 xdy dung 16p cira s6 phdi sinh tir CWnd. Phu
thudc vio loai tng dung duge viét ma ta nén lam diéu nay hay khong.

Lap 16p clra s8 phdi sinh tiy CWnd khd don gidn. Khéi ddu, xay dung 10p cita s phdi sinh ti
CWnd thay cho CFrameWnd, nhut trong t¢p TICTAC.H. Tuong mg, trong macro
BEGIN_MESSAGE_MAP, phii chéc chin 12 chi ra CWnd, chit khong phai CFrameWnd, 1a 16p co
s&. Sau d6, trong cAu tir cla cira s6, sir dung ham AfxRegisterWndClass dé ding k¥ I6p cira s6 kidu
WNDCLASS vdi cc thudc tinh 16p mong muén, vi goi CWnd::Create hay CWnd::CrecateEx 3¢ tao
cira s6. Viéc dang ky 16p cira s6 riéng 13 khong bt bufc vi ta ¢6 thé sir dung 16p ma MFC di dang
k¥, nhung rdt thudng xuyén ta thiy ring khi suy dién 16p cira s6 C++ mdi tr CWnd, ta ciing s&
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mudn chi ra ludn céic thude tinh ciia 16p WNDCLASS. Sau day 13 mi trinh tao cira s6 duge liet ke
trong t¢p TICTAC.CPP:

CString myClass = AfxRegisterWndClass {CS_DBLCLKS, myApp. LoadStandardCursor{IDC ARROW)
(HBRUSH]} ::GetStockObject (LTGRAY_BRUSH),
myApp.LoadStandardicon (IDi_APPLICATION);
CreateEx (WS_EX_DLGMODALFRAME, myClass, "Ttd chdi ¢ card”, WS_OVERLP.PPED I
WS_SYSMENU | WS_CAPTION | WS_MINIMIZEBOX, CW_USEDEFAULT,
CW_USEDEFAULT, CW_USEDEFAULT, CW_USEDEFAULT. NULL, NULL, NULL);

Lép cira 56 da dugc dang ky nhd him AfxRegisterWndClass va duge gdn kidu 16p
CS_DBLCLKS, vay cira s§ s& nhan cdc théng diép nhan kép. CS_HREDRAW va CS_VREDRAW
khong dugc sit dung & dy bdi Vi cira s ¢6 kich thude khong thay ddi. Con chay mdi tén chudn va
biéu tugng ing dung Windows dugc ding ky nhr con chay va biéu tuong cita 16p, mau nén clra s6
méc dinh 12 mau x4m sdng nhd goi ham ::GetStockObject d€ 1y chi s6 didu khién cia di tuong c6
siin LTGRAY_BRUSH. Mot khi 16p duge dang k¥, cira s6 s& duge tao béi CWnd::CreateEx. Thong
thudng ta goi ham CWnd::Create, nhung vi WS_EX_DLGMODALFRAME 12 kiéu mé rong ciia
ora s6, cho nén phai goi him CreateEx. Quan st thdy kidu cira s6 bao gém
WS OVERLAPPED WS_SYSMENU, WS _CAPTION v WS_MINIMIZEBOX, nhung khong cé
WS_MAXIMIZEBOX. Ching s& tao cira s6 v&i thanh ticu dé thuc don he lhOng, mii tén
minimize, khong cé miii tén maximize. -

Kiéu WS_THICKFRAME sir dung cho cira s6 ¢6 kha nang thay déi kich thudc bién, cic canh
va céc gée cha ching c6 thé dugc kéo bing chuét. Kidu cira s8 WS_EX_DLGMODALFRAME tao
bien day va khong phan ting v&i chugt. Néu thay kiéu cita s6 WS_EX_DLGMODALFRAME tron g
i goi cha ham CreateEx bing ki€u WS_OVERLAPPEDWINDOW (hay don gidn 1a thém
WS_THICKFRAME vao cic kiu da c6 sdn) thi ta ¢6 cira s6 thay d8i dugc kich lhuf!c nhu cira s6
khung.

Trinh TicTac gén gi4 tri CW_USEDEFAULT cho tham s6 kich thudc va vi tri ca cita s8 trong
15i goi ham CreateEx. Kich thudc cia cira 6 TicTac ¢6 kich ¢& phit hgp véi lué‘l choi. Xem cic
lenh sau:

CRect rect {0, 0, 352, 352);
CalcWindowRect (&rect);
SetWindowPos (NULL. 0, 0, rect.Width (), rect.Height {).
SWP_NOZORDER | SWP NOMOVE | SWP NORE.DRAW}

Lenh ddu tién tao d6i tugng CRcct dé lvu kich thuGc mong mudn (thi du 352x352 pixel). Céic
gid tri khong thé truyén tnrc ti€p dén ham CreatcEx, bdi i céc tham s& kich thudc cha ham
CreateEx cho bi€t kich thudc ciia chir nhat cira s6 chi khong phai kich thude cha ving 1am viéc cia
cira s3. Chit nhat cira s6 bao gém ci viing khong phai cba ngudi sir dung, thi du thanh tieu dé, s&
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khic nhau gitta cdc chuong trinh diéu khién man hinh va do phin gidi cha chdng, kich thudc cua
chit nhat cira s6 phai duge tinh 6 chit nhat lam viéc va cira s6 c6 kich thudc vira khit. Ham
CWnd::CalcWindowRect clia MFC Ta cong cu tuyét voi che cong viéc niy. Cho truée con trd dén
461 tuong CRect chita kich thuéc mong mutn cla ving lam viée cira s8, ham CalcWindowRect
tinh chif nhat clra s8 twong (ng va luu toa do vao déi tugng CRect. Sau d6 kich thude chir nhat da
higu chinh duge st dung cho 131 goi CWnd: -SetWindowPos dé 1am lai kich thuéc cira s6. Médu chét
12 ham’ CalcWindowRect phdi duge goi sau khi cita s& dugc 14p, néu khong thi ham
. CalcWindowRect khong ¢6 céch gi dé bigt duge cée dac tinh cha ngodi ving 1am vige. (Su that,
viéc goi ham CalcWindowRect trude ham Create hay CreateEx trong g& 16i cha chuong trinh sC
dén dén 18i trong assertion cia MFC). Chinh vi vay ham CalcWindowRect phii duge goi sau
CreateEx.

SefWindowPos 12 ham da ning cho phép kich ¢d, dinh vi, vi trf theo trat tr z (trat trudc-sau
xdc dinh cira sé nao nim trén dinh ciia cdi khic) s¢ dugce thay d8i. Chiing cling duge sir dung thay
‘cho CWnd::ShowWindow dé d#u hay hién thi cira s6.

BOOL SetWindowPos (const CWnd* pWndinsertAfter,
int x. int v, int ex, int ¢y, UINT nFlags)

trong d6 pWndlInsertAtter cho cira s6 biét l1a ching s¢ & sau clta s6 khéc theo trat ty z. Cic gid tr
dic biet wndTop va wndBottom 1a dat clra s6 trén hay dudi ddy theo trat tr z, con wndTopMost
1am cho cita s6 1a & trén cdng - 12 cifa s6 ludn & trén céc cira s6 khéc, tham chi cé khi chiing khong
& dinh cta trit tr z - v wndNoTopMost 12 khong phdi cira s8 trén dinh nhat. Mot cich khdc dé 1am
cita s8 1a cifa s6 & vi trf tren cung nhd ham SetWindowPos la chi ra kiéu md& rong
WS_EX_TOPMOST Khi cira s6 duge tao bing CreateEx. {Kidu bl WS_EX_TRANSPARENT c6
tsc dong nguege lai, 1am cho cifta s6 xudt hién sau céc cira s8 khéc, khong phu thudc vao vi tri cha
ching trong trat ty z). Céc tham s6 x va y duge truyén dén SetWindowPos 1a vi tri mdi cua cira s8
trong toa do man hinh. Tham s& cx vA cy cho biét kich thudc clia clra s6 tinh bing pixel. Cudi
ciing, tham s6 nFlags chifa ¢ tuy chon. Ba cd hay ding nhdt 1a SWP_ NOMOVE,- cho ham
SetWindowPos bift 1a phdi bd qua cic ddu vio x vA y va dé lai cla s6 O vi tri cii cia né;
SWP_NOSIZE, lam kich cd cira s8 khong thay d6i; va SWP_NOZORDER, ra lenh cho
SetWindowPos bd qua pWndInsertAfter va khong lam thay d6i trat tr z cla cira s8. Con
SWP_NOSIZE | SWP_NOZORDER trong c& tuy chon, lam dich chuyén cira s6 nhung khong thay
déi kich ¢ va vi trf trong trét tu z. TicTac sir dung SWP_ NOMOVE, SWP NOZORDER va dat cb
SWP_NOREDRAW lam cira sé khong bi v& lai. Nhiéu khi khong cdn v& lai cira s6.

Vin dé cudi cing dugc xem xét & day 1a sir dung 16p cira s phdi sinh truc ti€p tir CWnd khi
chiing duge tao 14p, d6i tugng clra s6 phii duge xda. Cic ddi tugng CFrameWnd fu xo4 khi cdc cira
s6 gin vao né bi xod nhtr ham nap chéng PostNcDestroy dé thyc hién thao téc:

delete this;
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B&i vi CWnd::PostNcDestroy khong xod d6i tugng cita 6 cho nén I0p cira s6 phéi sinh phai tu
xod d6i tugng. Vi 1y do ndy, TicTac bao g6m ci ham PostNcDestroy d€ xod d6i tugng cita s6 ciia
1op CMainWindow ngay trude khi chuong trinh két thiic:

void CMainWindow:: PostNcDestroy ()
{

delete this;
;

Vige cii dat PostNcDestroy duge xem 1a chiit ch khi ta xdy dung 16p cira s8 phdi sinh tir CWnd.

3.3 CAC THONG DIEP CHUOT NGOAI VUNG LAM VIEC

Khi phim chu6t dugc nhin hay chuyén dong ngodi viing lam vitc cla cita 58, Windows giri
théng digp ngoai viing 1am vigc dé cho biét 1a ¢6 s kién. Bing 3.4 1a danh sdch c4c thon g diép loai
niy ma img dung ¢4 thé nhan dugc, né twong duong v6i loai thong digp chudt trong viing ngudi sir
dung. Tuy nhién, nguyén ham cia ham didu khién thong diép co khac.

void OnMsgName (UINT nHitTest. CPoint point);

Bang 3.4 Ciic thong diép chuét trong viing khdng phai clia ngusi sir dung

Thong didp Him ciéis khidn Gt khi i
WM_NCLBUTTONDOWN OnNclButtonDown Phim tréi chust bi phin
WM_NCLBUTTONUP OnNcLButtonUp Phim trai chust dugc nha
WM_NCLBUTTONDBLCLK OnNcL ButtonDbICk Nh&n ddp phim tréi chugt
WM_NCMBUTTONDOWN OnNcMButtonDown Nhar phim giita chudt
WM_NCMBUTTONUP _ OnNcMButtonUp Nha phim gilra
WM_NCMBUTTONDBLCLK OnNcMButtonDbICIK ' Nh&n dap phim gita
WM_NCRBUTTONDOWN OnNcRButtonDown Nhan phim phai
WM_NCRBUTTONUP OnNcRButtonUp Nha phim phai
WM_NCRBUTTONDBLCLK OnNcRButtonDbICIK Nhan ddp phim phéi
WM_NCMOUSEMOVE OnNcMouseMove Chudt chuyén dich trén ving khong phai

: ’ clia ngues sif dung

Ciing nhur céc thong di¢p chudt trong viing lam vi¢e, tham 86 point clia ham trén day s& chi ra vi
tri trong clra s6 khi xdy ra sir kién. Nhumg d6i véi thong digp chuot ngoai ving Jam viée, point.x vi
point.y chifa 10a d6 min hinh thay vi toa d¢ viing 1am viée. Néu mudn, toa d6 min hinh ¢6 thé
chuyén ddi sang toa do viing lam viéc nhd ham ScreenToClicnt ma cita 8 (hira hutng tit CWnd.,
Tham 6 nHitTest thay tham s6 nFlags chifa ma hit-rest cho hict phin ngoai ving 1am viec ¢6 xay
ra s kién.
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Bang 3.5 Céc gié trj mau Hit-test ngoal vung lam viéc

Gid In ' V] Iri tiemg ing

HTCAPTION Thanh tieu 0é '
HTGROWBOX Phim restore-size {nhu HTSIZE)
HTHSCROLL Thanh truet ngang cla clra s8
HTMENL Thanh thue don
HTREDUCE Phim minimize
HTSIZE Phim restore-sze

« HTSYSMENU Hp thyo don hé théng
HTVSCROLL Thanh tnsot ding
HTZOOM Phim maximize

Bing 3.5 13 danh sdch mot vai gid tri hir-rest c6 thé 13p trinh vién quan tam; danh séch ddy du
durge tim thiy trong tai liu cha thong dicp WM_NCHITTEST hay him CWnd::OnNcHitTest ciia
MFC. Khong nhu nhin diip trong viing 1am vi¢c clia cira sd, thong di¢p nhdn diip & ngodi ving tam
viéc duge chﬁi(én hay khong phu thuge vao viéc cira s6 d3 duge dang k¥ vdi kidu CS_DBLCLKS
hay khong.

Thong thutng trinh khong xir 1y thong didp chudt ngodi ving lam viéc nhumg cho phép
Windows xir Iy chiing. Windows cung cip trd 10 mac dinh tuomg (tng va thong thudng né phét
sinh ra cdc thong diep khic cho cira s6. Thi du, khi Windows xit 1y théng digp
WM_NCLBUTTONDBLCLK v&i gid tri Ait-test bing HTSYSMENU, chiing s& ph4t sinh théng
digp WM_SYSCOMMAND v& wParam bing SC_CLOSE, né khdi ddu mot loat hanh dong dé
déng cira s6. Néu mudn lim mat tdc dung dic tnmg ndy trong churong trinh, hiy thirc hign nhy ham
diéu khién thong diép sau:
void CMainWindow::OnNcLButtonDbICHk (UINT nHitTest, CPoint point)

{ .
if {(nHitTest != HTSYSMENLU)}
CWnd::OnNelL ButtonDbICIk (nHitTest, point);
b

Viée goi him OnNcLButtonDown cla 16p co s& s€ chuyén thong di¢p d&n Windows va cho
phép xit ¥ mic dinh. Viéc ted Iai ma khong goi 1p co sif tréinh cho Windows thdly duge phim bi
nhén. Néu 1am nhy vay thi nhdn ddp trong hop thue dun hé thdng s& khong déng cita sé niva. (D7
nhién, ngutri dﬂhg vin cdn ¢6 (hé déng cira s bing nhdn hop thuc don he théng va chon Close.
Né&u mubn, ta ciing c¢6 thé lam vo hicn dic tnmg ndy bing chan lai cic thong digp
WM_SYSCOMMAND va loc ra 1énh SC_C1.OSE). CAc gid tri hit-test khic ¢6 lh_é duge sit dung dé
1y kit trd 13 ciia cita s6 cho céc sy kién khéc tir ngoai viing 1am vide.
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Trude khi cira s6 nhan bt ky thong diép ndo trong hay ngodi viing lam viéc, né nhan thong di¢p
WM_NCHITTEST v6i tham s§ CPoint chifa toa do man hinh cila diém noi x3y ra su kién.
Windows Khdo sét cdc gid tri x vA y trong d6i tugng CPoint va sir dung thong tin nay d€ phat sinh
cic thong di¢p trong hay ngodi ving lam viec. Tuy c¢6 thé tv xt 1§ cic théng digp
WM_NCHITTEST bing cdch thém ham OnNcHitTest va ddu vao 4nh xa thong diép tuong iing
trong (g dung, rdt {t khi ta phai ]Jam nhu vay. Mot kha nang st dung him OnNcHitTest ld lam vo
hiéu tam thdi toan bd ddu vao chudt nhu san:

UINT CMainWindow::OnNcHitTest (CPoint point)
{

return m_blgnoreinput > HTNOWHERE : CWnd::OnNcHitTest {poimt);
} .

Néu m_blgnoreInput 12 TRUE, OnNcHitTest cho lai HTNOWHERE sao cho khong c6 théng
di¢p trong hay ngoai viing 1am viéc theo sau; néu m_blgnorelnput 13 FALSE, thi ham OnN cHitTest
clia 19p co s& duac goi ¢ 1am d€ dang cdc thao tic thong thudmg vdi cira 8. Cich t6t nhit dé vo
hiéu ddu vio 14 goi ham CWnd: .Ena_bleWmdow v&i tham 50 FALSE, nhu sau:

EnableWindow (FALSE}):
Sau d6, 1énh:
EnableWindow (TRUE});

1am cira 6 c6 hiéu luc tré lai va khoi phuc lai kha nang nhan ddu vdo ciia ching.

3.4 BAT GIU (Capturing) CHUOT

Mot vin dé thudng ndy sinh trong chuong trinh 13 khi xir 1§ cdc thong diép chudt thi viec nhan
thong diép nhin phim khong c6 nghia 14 tng dung s& nhan thong digp nhi phim. Gia sit ta vi€l
'chuahg trinh v& c6 kha nang liru tham s point chuyén cho ham OnLButtanDown va sir dung
ching nhu diém chét dé vé dudng thing ma diém két thic ciia ching theo vi tri con chay khi
chuyén dich chu@t, hinh dong ndy dugc goi 1a “cing dai cao su (rubber- banding)” theo dudng
thing. Khi thong diep WM_LBUTTONUP dén, ta s& xo4 dudmg dai cao su va thay vao d6 1a v
dudng thuc. Nhung céi gi s& xdy ra néu ngudi sit dung chuyén chudt ra ngodi viing 1am viéc clia
clra s6 trude khi nhé phim? Ta sé khong bao gid nhan duge thone diep WM_LBUTTONUP. Hau
qui 13, dudng thing dai cao su s& bj treo lai va duimg thing thuc s khong dugc vé.

Windows cung cdp mgt giai phdp cho vin dé nay bing cich cho phép ng dung “bit giit” chuot
va ti€p tuc nhan c4c thong diép chudt khOng phu thudc vao viéc con chay dang & diu trén man
hinh. Chudt dugc bit git ohd ham SetCapture cua CWnd va loa b6 nhd ham
CWnd: ReleaseCaplure

96



Chuong 3 Xdr ly @au vao tir chudt

Giilra hai 131 goi ham ndy, tdt cd cic thong digp chuot phét sinh bat ky diu trén man hinh déu
duge hudng dén clra s6 noi thuc hién bt giit. Cdc thong diép trong viing 1am viéc tiép tuc thong
bio cédc toa d6 cia vi tri con chay, céc toa do ndy ¢6 thé cd gid tri m khi con chay dugc dit vao
phia tréi hay phia trén cia géc trén-trdi cha ving lam viée, va c6 gid tri duong khi vuot qua kich
thude chia viing 1am viée cita s6. Chi 16n tai mot chuong trinh ¢6 thé bét giit chudt vio mot thoi
diém. Néu muén, ta c6 thé xac dinh noi ma chuot bi bit giir (vA néu ¢6 thi ai thyc hién bt giit) nhd
g0l ham CWnd::GetCapture. Ham GetCapture cho lai con trd CWnd chi ra cira 8 dang lam chi
chuot hay NULL néu chudt khong bi bit gifi. Ta ¢6 thé kiém tra dé xem chuong trinh ciia ta di bit
gilf chudt hay khong bing 1énh nhu saw:

if (GetCapture {) == this)

Viy, viéc bit gilt chuot gidi quyct vin dé dudmg thing ddi cao su nhur the nio? Biing bit giir
chuot khi trd 15i thong di¢p WM_LBUTTONDOWN via huy bd né khi thong diép
WM_LBUTTONUP dén, ta i duge dim bio viee nhin thong dicp WM_LBUTTONUP khi nha
phim chugt. Vi vy, chic chin xod dugc dudng thing dii cao su va vé dudng thing thuc thay
ching.

3.5 THYC HIEN BAT GIU CHUOT

Ung dung MouseCap (xem chuong trinh 3.2 va hinh 3.3) 12 chuong trinh vé don gian, cho phép
ngudti sir dung v& dudng thing bing chuét. Dé vé dudng thing, nhin va giit phim trdi chuot bat ky
dan trong viing 1am viéc ca cifa s6 v di con chay trong khi phim chuét dang bi nhin. Vi chuot
chuyén dich, mot dudng thing manh (ddi cao su) duge vE gitta diém khdi ddu (noi nhdn chudt) va
con chay. Khi khong cdn nh4n phim chu6t, dudng thang manh bi xod va dudng thing mau dé rong
16 pixel dugc v& thay the chiing. Logic bt giir chudt diic bi¢t ¢S ¥ nghia khi chuong trinh ti€p tuc
tri 101 cdc sy kién chudt néu chudt chuyén dich ra ngodi viing 1am viéc trong khi di chudt. Nhu vay,
dudng thing ti€p tuc duge vé& nhu chudt duge dich chuyén ma khong cdn d€ ¥ (& vi trf 101 bd phim
chuot, dudng thng mau d dugc vé giira hai diém. T4t nhién dudng thing khong bao gidr duge kéo
di ra ngodi ving 1am viéc ciia cita s6. Khi rdi bd phim chu6t bén ngodi viing 1am viéc, dudng
thing duge v& cho dén bién clia viing 1am viéc theo hudng cia diém ndi rdi bd phim chuot.

Chuong trinh 3.2 MOUSECAP

Tép MOUSECAP.H

class CMyApp : public CWinApp
{

public:

BOOL Initlnstance (};

k
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class CMainWindow : public CFrameWnd

{

private:
BOOL m_bTracking;
BOOL m_bCaptureEnabled:
CPoint m_pointFrom;
CPoint m_pointTo;

public:
CMainWindow {};

protected:
afx_msg void OnLButtonDown (UINT, CPoint):
afx_msg void OnLButtonUp (UINT, CPoint);
afx_msg void OnMouseMove (UINT, CPoint);
afx_msg void OnNclLButtonDown (UI'NT, CPoint}:
DECLARE_MESSAGE_MAP ()

Tép MOUSECAP.CPP

// MouseCap bidu dién bat gilt chudt

#include <alxwin.h>

#include "mousecap.h”

CMyApp myApp;

// Ham thanh phan ctia lép CMyApp

BOOL CMyApp::Initinstance {

{ .
m_pMainWnd = new CMainWindow {j;
m_pMainWnd->ShowWindew {m_nTmdShowi.
m_pMainWnd->UpdateWindow {);
return TRUE:

1

// Anh xa théng di¢p va cc ham thanh phan cia CMainWindow

BEGIN_MESSAGE_MAP (CMainWindow, CFrameWnd)
ON_WM_LBUTTONDOWN ()
ON_WM_LBUTTONUP {)
ON_WM_MOUSEMOVE ()
ON_WM_NCLBUTTONDOWN {)

END_MESSAGE_MAP ()

/f veeme
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CMainWindow::CMainWindow {§
{

m_bTracking = FALSE;

m_bCaptureEnabled = TRUE;

Create (NULL, "Bt gitf (capture) chuét™):;

::5etClassLong {m_hWnd, GCL_HCURSOR, {LONG) myApp.LoadStandardCursar IDC_CROSS):
}
/Y
void CMainWindow::OnL ButtonDown (UINT nFlags. CPoint point)
{ .

m_pointFrom = paint;

m_pecintTo = point;
m_bTracking = TRUE;
it (m_bCaptureEnabled) SetCapture {},
}
//
void CMainWindow::OnLButtonUp (UINT nFlags, CPoint paint)
{
if {m_b'Tracking) {
m_bTracking = FALSE;
if (GetCapture (} == this}  ReleaseCapture {};
CClientDC dc {this);
de SetROP2 {R2_XORPEN);
de.SelectStockObiect (WHITE_PEND:
dc.MoveTo (m_pointFrom);

de.LineTo {m_pointTo};,

dc.SetROP2 (R2_COPYPENY;

CPen pen (PS_SCLID, 16, RGB (255, 0, O)):
dc.SelectObject {Kpen);

dc.MoveTo {m_pointFrom);

dc.LineTo (point):

}
/ .
void CMainWindow::OnMouseMove (UINT nFlags, CPoint pomt)
{
if (m_bTracking} {
CClientDC dc (this);
dc.SetROP2 (R2_XCRPEN};
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de.SelectStockObject (WHITE_PEN);
dc.MoveTo (m_pointFrom);
dc.LineTo {m_pointTa);

dc.MoveTo (m_poeintFrom);
de¢.LineTo {point};

m_pointTo = point;

}
/f
void CMainWindow::OnNcl. ButtonDown {UINT nHitTest, CPoint point}
{
if (nHitTest == HTCAPTION) {
m_bCaptureEnabled = m_bCaptureEnabled ? FALSE : TRUE;
SetWindowText (m_bCaptureEnabled ?
"Cé kha nang bt giit {capture) chust” :
"Khéng c6 kha ning bét giff (capture) chudt™);

} .
CFrameWnd::OnNclLButtonDown (nHitTest, point):

}
/7

. Phén 16n cic dfng tic dugc thyc hién & trong cdc trinh diéu khién’ OnlLButtonDown,
OnMouseMove, va OnL.ButtonUp clia MouseCap. OnLButtonDown bt ddu tién trinh vé béng khéi
tao cic bién 1a dit ligu thanh phén cla 16p CMainWindow:

" m_pointFrom = point:
m_pointTo = point;
m_bTracking = TRUE;

trong d6, m_pointFrom va m_pointTo 12 diém ddu va diém cubi cha dii cao su. m_pointTo duge
ham OnMouseMove cap nhat lién tyc khi di chuot.'m_bTracking duge nap gid tn TRUE khi phim
trdl bi nhdn va gid tri FALSE khi phim dugc nhi, ching dwge sit dung nbhu cd cho him
OnMouseMove vid ham OnLButtonUp dé biét duge dii cao su da dugc v& chua. Chi khi
m_bCaptureEnabled c6 gid tri TRUE thi ham OnLButtonDown méi bit giir chuot:

if {m_bCaptureEnabled)
SetCapture {);

trong d6, m_bCaptureEnabled dugc nhan gia tri TRUE nhd cdu tir CMainWindow. NG duge lat
gita TRUE va FALSE nhd haim OnNc¢LButtonDown cia chuong triinh d€ ¢6 thé bat hay tit kha
niing bét giit chugt, cho ta tir nhan bict dugc tic dong nhr the nio ciia clia viec bit giit chuot.
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- C6 kha nang bi gilt (capture) chuit | _ [Of x| l

Hinh 3.3 Két qua thuc hién chuong trinh MouseCap

Cong viéc clia OnMouseMove 1a xod dudng thing dai cao su cii va vé& dudng méi méi khi dich
chuyén chuot. Diéu nay dugc thuc hién trong cic dong 1énh sau:

dc.MoveTo (m_pointFrom);

dc.LineTo (m_pointTo);

dc.MoveTo (m_pointFrom);

de.LineTo (point);

Trude hét, dat m_pointTo vao diém noi 14n goi tiép cia OnMouseMove s& xod dudng vira vé.
Sau khi khai bdo d6i tugng cta 16p CClientDC dé c6 ngir cénh thiét bi nhung truée khi vé,
OnMouseMove thuc hién dong 1énh sau:

dc.SetROP2 (R2_XORPEN);
dc.SelectStockObject (WHITE_PEN);

Trong chuong trude ta da ban luan vé mot vai thudc tinh cta ngir canh thi€t bi nhu bit, mau to
hién hanh va ch& d¢ anh xa. Mot thudc tinh chwa duge dé cip dén la ch€ do vé, ching x4c dinh
cach v& céc pixel khi t6 hgp biit, chdi t6 véi cac pixel trén man hinh. Ché d6 vé mic dinh 1a
R2_COPYPEN, chiing sao chép cac pivel 1én bé mit man hinh. Viéc sir dung haim SetROP2 (“Ser
Raster Operation To™) ciia 16p CDC d€ 1ap ché do vé R2_XORPEN dat c4u hinh cho ngit canh thiét
bi sao cho cdc bit mau dugc vé bing cac pivel biit thuc hi¢n XOR vdi cdc bit mau trong céc pixel
man hinh. V& bing ch€ d0 R2_XORPEN va WHITE_PEN (tdt ca cac bit mau cta chiing c6 gi4 tri
1) s& 1am ddo cdc pixel man hinh biing cdch d6i 1 thanh 0 va O thanh 1, ddm bdo ring dudng thing
dii cao su c6 thé nhin thdy khong phu thudc vao mau ciia nén khi vé lai. Quan trong hon, viéc vé
cling dudmg thing trén cling vi trf s& xo4 dudng thing nhd khoi phuc lai mau pixel goc.

Khi phim trdi dugc nha, ham OnLButtonUp s¢ két thic. Sau khi gan gié tri FALSE cho
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m_bTracking va i phim chudt, né xo4 dudng thing dai cao su duge v& & 1an goi OnMouseMove
cudi ciling: -

CClientDC dc (this);

dc.SetROP2 (R2_XORPEN});

de¢. SelectStockObject (WHITE_PEN);

dc. MoveTo (m_pointFror);

dc.LineTo (m_pointTo);

Sau d6 Iap lai ch€ d¢ mic dinh R2_COPYPEN cho ch€ do v&, tao bit mau db dong nhit v&i do
rong 16 pixel, gén cho ngit canh thiét bi, va vé dudng thing day mau dé:

dc.SetROP2 (R2_COPYPEN); '

CPen pen (PS_SOLID, 16. RGB (255, 0, Q));

dec.SelectObject (&pen);

dc.MoveTo (m_pointFrom);

dc.LineTo {point};

C‘Gng viéc di xong, OnLButtonUp trd vé va vige v& dudng thing 4 k&t thic. MouseCap s& trdy
lai vOng 1ap thong diép d¢ chir nhin phim trdi chudt tiép theo. Hinh 3.6 13 cira s8 MouseCap sau
khi v& mot vii dudng thing.

Sau khi da v& vai dudng, hiy nhin thanh titu dé cha cita s6 dé tac dong ham
OnNcLButtonDown va 14t ¢ m_bCapturcEnabled (it TRUE sang FALSE. Ti¢u d€ cla cira s6 dugc
thay ddi tir "C6 khi nang bét gi¥ (capture) chudt” thinh "Khéng 6 kha ning bit gir (capturc)
chuot”. OnNeLButtonDown by phim trdi cla chudt & ngaoai viing lam vi¢e clia clra 6. Ham didu
khién sir dung ham SctWindowText ma CMainWindow thira hudng tir CWnd d¢ thay déi ticu dé
cira s6 nu ma hit-rest trong nHitTest ¢6 gid tri HTCAPTION, chiing chi ra ring phim chu6t duge
nhin trén thanh ticu d¢. Sau d6 thong di¢p duoc truyén dén him OnNcLButtonDown clia 1p ca sd
d¢ chuot khong dimg hoat dong & ngoai viing 1am vice clia cifa s6. Bay gidr v& mot vai duimg thing
khi kha ndng bit giir chudt vo hiéu. Dic bigt, chi y ring néu dich chuodt ra ngoai' cira s6 trong khi
ding cao su theo dudng thang, thi dudng thing bi 12 li¢t cho dén khi chudt tré lai viing 1am viée
clia cira s6. Néu ta bd phim chudt khi con chay & ngoii clra s6, chuong trinh mit déng bo. Duomg
thing déi cao su theo chudt khi dich chuyén né trd lai ben trong cira s8 (ngay cd khi khong nhdn
phim chudt nita), va tr& thanh c6 dinh trong cita s3 khi vé dudng tha"ing? khic. Nhiin thanh tieu dé
14n nira dé kh&f dong lai kha nang bit gii chudt va chuong trinh s€ ty trd lai trang thdi binh thudng.

3.6 CON CHAY

Mot khia canh cta quén 1y chugt chua dugc dé cap dén 13 cdch thitc thay d6i hinh dang con
chay. Thay vi con chay hinh miii tén thong thudmg, MouseCap sir dung con chay gach chéo thong
dung cho céc chuong trinh v& va t6. D6 1a hai trong 13 con chay dugc dinh nghia truée trong

102



Chudng 3 XU Iy ddu vao tir chudt

Windows cho 13p trinh vién, néu khong con chay nao trong s6 con chay dinh nghya truée thich hgp
thi ¢6 thé tao con chay riéng.

Thit nhdt, méi khi chu6t dich chuyén, Windows xod con chay tir vi trf cii cia ehiing bing céich
vE lai nén phia sau ching. Sau d6, trude khi v& con chay trén vi trf méi, Windows dimg dé x4c dinh
clra s6 ndo chita con chay va khio sél cfu tric WNDCLASS lién quan dé ¢6 duge chi s8 diéu khién
cha con chay. Sau d6 né vé con chay trén man hinh sir dung chi s6 diéu khién nay. K&t qua, con
chay tr dong duce 1am méi khi ching chuyén dich trén man hinh dé phin 4nh 16p con chay clia
cita s6 dudi né. Thi du khi dich con chay trong diéu khién soan thio (edit control) chiing thay ddi
tir miii tén thanh thanh ding, hay [-beam. Difu ndy xdy ra duge vi Windows da ding k¥ 16p t8ng
thé véi tén EDIT cho cic difu khién soan thao va chi ra I-beam 14 19p con chay clia chiing.

Cich thic d€ thay ddi hinh dang con chay 1a dang k¥ 10p cira s6 niéng va chi ra kiéu con chay
mong muén nhy I3 con chay ciia 16p. AfxRegisterWndClass dang k¥ 16p cira s6, v mét trong céc
“tham s6 md né ti€p nhan 13 ¢hi s6 didu khién cha con chay cha 16p. Ham
CWinApp::LoadStandardCursor ciia MFC khai thédc chi s6 diéu khién clia con chay dé ¢6 mot trong
c4c kidu con chay dinh nghia trede. Ung dung TicTac da st dung 19p cira s6 véi IDC_ARROW nhur
con chay ctia Idp va sau dé tao 14p cira sG (i 16p nay bing cdc lénh sau:

CString myClass = AfxRegisteriWndClass (CS_DBLCLKS, '

myApp.LoadStandardCursor {{DC_ARROW),
(HBRUSH) ::GetStockObject (L TGRAY_BRUSH),
myApp.LoadStandardlcon (IDI_APPLICATION));

CreateEx {(WS_EX_DLGMODALFRAME, myClass. "Trd chai ¢f card”,
WS_OVERLAPPED | WS5_SYSMENU | WS_CAPTION | WS_MINIMIZEBOX,
CW_USEDEFAULT, CW_USEDEFAULT, CW_USEDEFAULT, CW_USEDEFAULT,
NULL, NULL, NULL) '

Né&u ta mu6n TicTac sit dung con chay gach chéo thi phéi chi ra gid tr TDC_CROSS trong 10
goi LoadStandardCursor:

CString myClass = AfxRegisterWndClass (CS_DBLCLKS,
myApp.LoadStandardCursor (IDC_CROSS),
(HBRUSH) ::GetStockObject (LTGRAY_BRUSH),
myApp.LoadStandardlcon (DI_APPLICATION));

Sau d6, mic dinh, Windows s& hién thi con chay gach chéo mbi khi con tré chut dit trén cira
s6 TicTac. TicTac quy chiéu tryc ti€p d6i tugng (ng dung (myApp) bdi vi myApp duge khai bso
trong cing t&p md ngudn nhu mi ding k¥ 16p clra s6. Néu myApp dit trong tép riéng, d6i tuong
img dung sé& duoc thim nhap nhd ham AfxGetApp. Ma ding k¥ 10p s€ nhu sau day:

CString myClass = AfxRegisterWndClass (CS_DBLCLKS,

AfxGetApp (->LoadStandardCursor (IDC_CROSS),
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(HBRUSH) ::GetStockObject (LTGRAY_BRUSH).
AlxGetApp (}>LoadStandardlcon (IDI_APPLICATION)):

Ham AfxGetApp thuan tién khi ta viét chuong trinh MFC Ién véi céc 1dp duge cai dat trong cac
t¢p CPP riéng biét.

MouseCap c6 quan di€m hot khdc khi tao con chay cfia 16p. Thay cho dang ky 18p cira s6 riéng,
ching sir dung 16p cira s6 mic dinh do MFC cung cdp cho céc cira s6 khung va 14p con chay ciia
16p thanh IDC_CROSS sau khi sir dung ham API ::SetClassLong.

i:SetClassLong (m_hWnd, GCL_HCURSOR, (LONG) myApp LoadStandardCursor ([DC_CROSS);

Ham ::SetClassLong thay d6i thugc tinh ciia 16p clra 58 bing cdch nap chdng gid tri tuong ng
trong céu tric WNDCLASS. Tham s6 thit nhét 12 chi danh cita s8 ma 16p ciia chiing s& dugc bién
d6i. V6i d6i twgng CWnd, m_hWnd luu chi danh cira s8 tuong iing. Diéu quan trong 13 goi ham
::SetClassLong sau khi cira s6 da dugc 14p, khong dugc goi trude, néu khong thi m_hWnd s& khéng
gilt chi danh cita s6 hop 1¢ cta cira s6 va 11 goi s& thdt bai. Nhédn dang GCL_HCURSOR sé cho
ham ::SetClassLong bi€t thuge tinh ndo ctia 16p s& thay ddi - trong trudng hgp nay Ia con chay
chudt ctia 16p. Va, di nhien, 13i goi LoadStandardCursor s& 14y ra chi danh con chay. Kiéu ciia chi
danh dugc €p thanh LONG d€ tranh 13i dich. (LONG dugc sir dung nhu kiéu dif lieu chung bdi vi
::SetClassLong chdp nhan nhiéu kiéu dir lieu khdc nhau nhw: chi danh con chay, chi danh biéu
nrong, ...). Windows ciing cung cdp ham AP} ::GetClassLong dé 1y ra thuoc tinh 16p. Nhu viy, ta
¢ thé 14y dugc chi danh con chay 16p clia cira 0 bing lénh sau:

HCURSOR hCursor = ::GetClassLong (m_hWnd. GCL_CURSORY};

Khi tmg dung d4p 151 thong di¢p bing cach thuc hi¢n nhiém vu xir 1§ trong thdi gian dai, trong
khi d6 khong c6 thong digp nao s dugc xir 1y, thi nén chuyén con chay thanh déng hé cat
(hourglass) d€ ggi nhd ring ing dung dang “ban”. Windows cung cdp hinh dang con chay cho ta;
nhin dang clia né 1a IDC_WAIT. Cic ham BeginWaitCursor va EndWaitCursor ciia 16p
CCmdTarget ciia MFC thay ddi con chay thanh déng hé c4t va nguge tr& lai. M8i 14n goi dén
BeginWaitCursor 1am ting bo dém qui chi€u bén trong, va con chay dong hd c4t s& duge hién thi
mit cho dén khi s6 d&m 10i vé 0. Néu goi hai 14n ham BeginWaitCursor thi ciing phdi goi hai 14n
EndWaitCursor dé khoéi phuc lai con chay thong thudmg. Cic ham nay luon duge £01 bén trong
mién téc dong cla cling ham xir Iy thoéng diép dé tranh viec Windows v€ lai con chay 16p khi nhan
dugc thong diep WM_MOUSEMOVE. Né&u 1am nh sau chuong trinh s& khong 1am viéc:

void CMainWindow::OnLButtonDown (UINT riFlags, CPoint point)
{
BeginWaitCursor {);

}
void CMainWindow::Onl ButtonUp (UINT nFlags, CPoint point)
{
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EndWaitCursor {);
} .

Ngay khi chudt duge dich chuyén sau khi phim tréi éhu@t bi nhin, ddng hé cét s& bién mit.
Nhung néu ta 1lam nhu sau:

void CMainWindow::OnLButtonDown (UINT nFlags. CPoint point)

{
BeqinWaitCursor {\;

EndWaitCursor (};
}

no s& lam viéc t6t vi khong c6 thong diep WM_MOUSEMOVE nao dugc xir 1y gita céc loi goi
BeginWaitCursor va EndWaitCursor.

BeginWaitCursor, EndWaitCursor, vd RestoreWaitCursor thuc hién cong viéc clla ching nhe
£oi ham DoWaitCursor cila CWinApp véi cdc tham s6 vio 13 1, -1, va 0. Néu mu6hn, ta c6 thé thay
th€ con chay “ch¢’” thanh cdi gi d6 khong phii 1a déng hd c4t bing cach nap chéng DoWaitCursor
va cung cfp cai dit riéng cla né trong 16p phdi sinh CWinApp. Ta ¢6 thé st dung cai dat mic dinh
ciia CWinApp::DoWaitCursor trong 1ép ma nguén APPUL.CPP cia MFC nhu 13 m6 hinh.

Cich khdc d€ tao 1dy con chay clia chuong trinh @ng dung la dang ky I6p cira s6 véi con chay
NULL cho 16p (hay lap gid tri NULL cho con chay clia 16p nhd ham ::SetClassLong), va sau d6 goi
::SetCursor mbi khi nhan dugc thong diep WM_MOUSEMOVE.

CMainWindow::CMainWindow (}

{

Create (NULL, "My Application™):
::SetClassLong {m_hWnd, GCL_HCURSOR. NULLY):

} 1
void CMainWindow::OnMouseMove (UINT nFlags, CPoint point)

{ .
:SetCursor {m_hCursor);
}

trong d6, m_hQursor luu chi s6 diéu khién cita con chay. Khong béit bugc nap NULL cho con chay
cta 16p, nhung néu khong lam duge diéu d6 thi s& gay ra hiéu img nhdy man hinh, khé chiu khi
chugt di dong bdi vi Windows v& lai nhanh con chay ciia 16p truée méi 14n goi :SetCursor. Con
chay NULL ciia I6p trénh cho Windows 1am viéc dé va cho phép ::SetCursor thuc hién d& dang
cong viéc cla chiing.

Tai sao ta da phai sir dung k¥ thuat nay thay cho ding ky m_hCursor nhu con chay cita 16p va
dé cho Windows thuc hién cong viéc cdn lai? Gia sir ta vi€t ing dung hién thj con chay miii tén
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khi con chay & nira trén cla clta s6 va con chay I-bean khi con chay & nita duéi cita s6. Con chay
clla 19p khong du trong trudng hop nay. Bing k¥ con chay trong 1dp 1a NULL nhu néi trén day, -
khéi dong cip bién thanh phdn m_hCursorArrow va m_hCursorlBeam bing cdc chi sd diéu khién
clia con chay, v sau dé sir dung haim OnMouseMove d€ 1ap hinh dang con chay khi cén thiét:

void CMainWindow::OnMouseMove (UINT nFlags, CPoint point)

{
CRect rect;
GetClientRect (rect);
::SetCursor ({point.y < (rect.Height ) / 2)) ? ::SetCursor (m_hCursorArrow) :
+:SetCursor (m_hCursorlBeam);
}

Biy gid con chay s& thay déi tit mili tén sang I-beam hay nguge lai khi né virgt qua dudng thing
* tudng tugng chia man hinh thanh hai nira. VA bdi vi 16p con chay 1a NULL, man hinh sé khong
nhdp nhdy. '

BPoi khi phéi 1am cho con chay bién mét, hiy thuc hién nhu sau:
::ShowCursor (FALSE);
v khai phuc lai né nho ham:
::ShowCursor (TRUE);
Bén trong, Windows s& quin 1y s6 dém hién thi, chiing dugc tang khi goi ::ShowCursor (TRUE)
viL giam khi goi ::ShowCursor (FALSE). S6 dém duge nap gia tn ban ddu 1a 0 néu chudt duge cii
vii -1 néu khong cé chudt, vir con chay duge hién thi méi khi s6 dém 16n hon hay bing 0. Nhur vay,

néu goi ::ShowCursor (FALSE) hai lan dé ddu con chay thi phdi goi hai 1dn ::ShowCursor (TRUE)
Jd¢ hién thi lai.

3.7 TYy TAO CON CHAY

Windows khong han ch€ ta sit dung cdc kiéu con chay dinh nghia trudc nhd ham
LoadStandardCursor. Néu khong ¢6 con chay ndo phd hgp, ta ¢6 thé tao con chay nhd Windows
SDK Image Editor, 46 1a editor tai nguyén cai dat irong Visual C++. Con chay chi 1a birmap (hién
1ai 1a hai bitmap), va tai nguyén bitmap duge 1ap dé ding va cai vio ing dung Windows.

Khai ddu bing v& dnh con chay trong ludi 32x32 pivel bang editor tai nguyén va luvu anh vao
1¢p, gia sir véi tén MYCURSOR.CUR. Tiép theo, 14p t&p md ta tai nguyén cho ung dung va gop
dong I1¢nh sau day vao:

MyCursor CURSOR mycursor.cur
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Viéc niy tao tai nguyén con chay ma ta ¢6 thé sir dung nhd goi ham CWinApp::LoadCursor.
Bay gid, thay viéc goi LoadStandardCursor dé nap 1 trong céc con chay xdc dinh trudc, ta £0i ham
LoadCursor dé nap tai nguyén con chay vdéi ten MyCursor:

m_hMyCursor = AfxGetApp ()->LoadCursor {"MyCursor");

Chi danh clta con chay di duge luu vao m_hMyCursor sau d6 ¢6 thé duge chuyén cho bét ky
hidm nao ¢d yéu ciu 1dy chi danh con chay lam d6i s, bao gém cic ham AfxRegisterWndClass,
::SetClassLong, va ::SetCursor.

3.8 CAC VAN DE KHAC CUA CHUOT

Nhu d3 néi trén diy, viéc goi ham ::GetSystemMetrics véi d6i SM_CMOQUSEBUTTONS s
truy nhap hé¢ théng d¢ 1dy téng s phim clia chugt. Khong ¢6 ham wong duong trong MFC vdi
::GetSystemMetrics, vy ta phai goi truc ifp chiing. Cidc tham s8 khéc lién quan dén chudt coa
ham ::GetSystemMctrics bao gém SM_CXDOUBLECLK va SM_CYDOUBLECLK, chiing chi ra
khodng céch cue dai tinh bing pivel theo hai hudng ngang vi doc ¢6 the (dch hai nira ctia nhin ddp,
v SM_SWAPBUTTON, cho lai gid tri khéc O ndu ngudi sit dung doi chd cic phim irdi va phdi ciia
chudt nhs Control Panel. Khi cdc phim chugt duge doi chd, phim trdi phdt sinh cac thong dicp
WM_LBUTTON va phim phai phidt sinh théng dicp WM_RBUTTON. Thong thuimg, ta khong cin
quan tim dén vin dé niy. nhung ndu vi 1y do nido dé, fng dung musn dim bio chic chan ring
phim trdi thue sy & phia (réi cua chudt, thi o the sit dung hium::GetSystemMetrics dé xac dinh xem
céc phim ¢6 bi o1 chd khe .

Cac ham APIL ::SetDoubleClickTime va ::GetDoubleClickTime cho phép chuong trinh dmg dung
lipva truy nhip thoi gian ohan dip cia chudt - thit gian cue dai duge phép gilta cdc nhéin khi phim
chudt duge nhin dip. Lenh:

=GetDoubleClickTime ()
cho lai thifi gian nhan dup tinh bing mili gidy (ms), trong khi:

::SetDoubleClickTime (250);

1ap 250 ms vio thoi gian nhdn ddp. Khi nhin lién (uc ciing phim, Windows s dung thdi gian nhin
diip va cdc gid tri SM_CXDOUBLECLK, SM_CYDOUBLECLK cho lai bdi ::GetSystemMetrics dé
xdc dinh xem nhdn thit hai ¢6 phai 1a nhin diip khong.

Nhu trinh by trén day, him xr 1§ cdc (thong di¢p chudt c6 thé x&c dinh phim chudt nao duge
nhin bing céch kiém tra tham s6 nFlags chuyén cho ham xir1y thong di¢p bdi MFC. Ciing ¢6 kha
nang x4dc dinh xem phim chugt c¢6 bi nhan bén ngoai ham xir 1§ thong diép chudt nhd goi
::GetKeyState hay ::GetAsyncKeyState véi tham s6 VK _LBUTTON, VK_MBUTTON, hoic
VK_RBUTTON hay khong. ::GetKeyState chi duge goi trong ham xir 1y théng di¢p ban phim dé
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cho lai trang thdi cda phim chudt vdo thdi diém thong diép ban phim duge phat sinh.
::GetAsyncKeyState ¢6 thé duge goi tir bt ki ham xit 1y thong diép nao. Chiing 1am viec thdi gian
thuc, cho lai trang théi cta phim chu6t vao thdi diém him duoce goi. Gi4 tri cho lai tir ham:

.:GetKeyState (VK_LBUTTON);
hay tir ham:
::GetAsyncKeyState (VK_LBUTTON];
chi ra ring phim chu0t phdi bj nhdn. P6i chd cdc phim chudt khong 1am anh hudng

::GetAsyncKeyState, vy néu ta sir dung ham nay thi phai sir dung ham ::GetSystemMetrics dé x4c
dinh xem phim c6 bi d6i cho nhau khong. Lénh:

::GetAsyncKeyState (::GetSystemMetrics (SM_SWAPBUTTON) ? VK_RBUTTON : VK_LBUTTON);

kiém tra trang théi clia phim tréi chuét dﬁng bg, va tr dong truy nhip phim chudt phai néu céc
phim déi ché. '

Windows cung cap hai ham API vdi tén ::GetCursorPos va SetCursorPos dé khdi tao va nhan vi
trf con chay bing tay. Ham c6 tén ::ClipCursor ¢fm con chay vio viing dic biét clia man hinh.
::ClipCursor nhan con 1ré dén cdu tnic RECT mo ti, trong toa do man hinh, chit nhat cit. Vi con
chay 1a tai nguyén chung chia s¢ cho mei ting dung, img dung nao sir dung ::ClipCursor phai gii
phoéng con chay nhd goi ham:

:ClipCursor (NULL);

truGe khi két thiic, néu khong thi con chay s& luon bi khod vio viing clip cho d&n khi khdi dong lai
hé thGng. ‘
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BAN PHIiM

Dii 12 su kién chia chudt hay clia ban phim, (ng dung s& durge thong bo 14 c6 sy kien ddu vio
thong qua thong diép. Chuong trude chiing ta di xem xét ddu vao chudt trong ngir canh va khung
tmg dyng MFC. Chuwong nay s€ t4p trung vao ban phim. Tuong tu nhu chudt, ban phim la tai
nguyén phén ciing ding chung va ¢6 thé chia s& cho nhiéu chuong trinh. Windows® 95/98 quyét
dinh s giti thong digp chuot d&n cirta s6 nao nhd két qué khio khdt clra s6 dudi-con chay. Cdn céc
thong di¢p ban phim duge huéng vao cita s8 c6 tieu diém vio (input focus). Thong thudng clra s6
¢6 tiéu diém vao 13 cira s6 chinh cia ving dung dang tich cuc, nhung né cling ¢6 thé 1a cira s con
ctia cira s6 chinth, hay tham chi 1a diéu khién trong hOp thoai. Néu cira s6 ting dung khong c6 cita
s6 con, thi viéc xir Iy ban phim s& tuong d6i dé dang. Néu tiéu diém chuyén dén didu khién con,
céc thong diép ban phim di dén cira s6 chinh s& dimg. Lap trinh vién thudng phai vuot qua vin dé
ndy bing cdch didm blo ring titu diém vio luén & trong cira s6 chinh. (Doi khi cdn dén phuong
séch sir dung phuong tién hifu hige hon, nhu phan 19p (subclassing) clra s6 con hay tao mée (hook)
thong diép dé diéu khién dong thong diep. Ci hai k¥ thuat ndy s& khong duge bin & day).

Windows thong bdo cho cira s6 1a chiing chudn bi nhan hay mit tiéu diém vao bing céc thong
dieép WM_SETFOCUS va WM_KILLFOCUS, dugc cic chuong trinh MFC xit 1y trong céc I}am
OnSetFocus va OnKillFocus. M6t tng dung 6 thé chuyén tidu diém vao dén cira s6 khic nhd ham
:SetFocus cia API va 14y chi danh cifa sé s€ nhin tiéu diém vao dé 1am tham s6:

::SetFocus (hwnd);

Ham ::GetFocus cia API va him tuong duong trong MFC, CWnd::GetFocus, nhan ra cira s6
c6 titu diém vao. Trong Win32, ci hai ham cho lai NULL néu cira s6 dang chi€m tiéu diém vio
khong lién quan dn thread hién hanh.

4.1 CAC THONG DIEP GO PHIM

Windows thong bdo sy kién phim nhin va phim nha cho img dung bing céch giii thong diep g
phim WM_KEYDOWN va WM_KEYUP n cifa s6 ¢6 tieu diém vao. Néu céc phim khéc dugc g6
trong khi dang gitr xudng phim khéc nita thi cdc thong diep k&t qui WM_KEYDOWN va
WM_KEYUP s¢ tich c4c thong diep WM_KEYDOWN va WM_KEYUP d€ bdo hiéu phim dang
bi gilf xu6ng 14 nhin hay nhi. Windows thong bdo céc su kién ban phim theo thit tu xdy ra, do vay
khido st dong thong diép g6 phim di dén chuong trinh dng dung, ta c6 thé néi chinh xdc ngudi sit
dung nhén phim gi va vao thdi diém nao.
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Né€u mudn biél khi ndo cac phim Page Up hay Page Down dudgc nhan dé chirong trinh ¢6 phan
tng phit hop, hiy xir 1y cdc thong digp WM_KEYDOWN va kiém tra ma phim dé€ nhan ra phim
Page Up hodc Puge Down. Néu mudn biét cd thdi diém nhd phim thi phai xir 1y ca théng digp
WM_KEYUP. V6i phin 16n cdc phim, ta ¢6 thé bd qua cic thong diép nhdn va nha phim vA yéu
cdu Windows giri thong digp k¥ ty chi ra ¢4 ma ngudi sit dung g6. (Diéu nay s trinh bay sau day,
ching x4y ra ty dong khi ta sir dung d6i tuong tmg dung suy dién tir CWinApp). Sir dung cdc Ky tu
thay cho cac g6 phim tho 1am don gidn vige xir 1y, trinh tng dung bd qua trang théi phim nhu phim
Shift bi nhan, phim Caps Lock 1it hay md, ...

Qi mbi phim s& phat sinh ra cdc thong digp WM_KEYDOWN va WM_KEYUP. C6 hai phim
dic biet 1a Alr va F10, chiing 1a phim hé thGng. M&i khi mot trong cac phim nay bt nhin hay nha,
cita s6 nhan céc thong diep WM_SYSKEYDOWN vi WM_SYSKEYUP thay cho cac thong digp
26 phim khong phai cia hg théng. Néu cdc phim khéc bi nhin trong khi gitr phim Alt, ching cling
phat sinh cic thong dig¢p phim hé théng.

Céc ting dung s& xtr 1y c4c thong digp g6 phim bing cich cung c#p ham quan ly théng digp cho
cic thong dicp ma ta quan tam va dua ching vao vdng xir 1§ thong diép théng qua dnh xa thong
dicp. Céac thong diep WM_KEYDOWN, WM_KEYUP, WM_SYSKEYDOWN, vi
WM_SYSKEYUP dugc xir ly bing cdc ham thinh phin 16p OnKeyDown, OnKcyUp,
OnSysKceyDown, va OnSysKeyUp. Khi dugc kich hoat, cdc ham diéu khién nay nhan thong tin vé
g0 phim, bao g6m cd md d¢ nhan ra phim da bi nhin hay nhi. Cdc him quan 1§ thong digp c6
ngftyén ham nhu sau: -

void OnMsgName (UINT nChar, UINT nRepCnt, UINT nFlags);

Trong d6, nChar chi ra phim bi nhdn hay nha. nRepCnt 1a 56 dém nhic lai: t0ng s g& phim
dugce luu trong thong digp. Thong thudmg nRepCnt ¢6 gid tri 1 cho thong dicp WM_KEYDOWN
hay WM_SYSKEYDOWN vi ludn c6 gid ti 1 cho cdc thong dicp WM_KEYUP hziy
WM_SYSKEYUP. Néu cic thong diép nhin phim di dén qua nhanh dén ndi tng dung khong giir
duge ching thi Windows s& t8 hop hai hay nhiéu thong digp WM_KEYDOWN hoic
WM_SYSKEYDOWN thanh mot, dong thdi 1am ting s6 dém tuong vng. Phin 16n céc chuong
trinh b qua s6 dém nhiic lai va xir 1y cc thong diép 16 hop phim nhin (cic thong diep o nRepCnt
16n hon 1) nhu g6 phim don d¢ trénh tinh trang trin ma chuong trinh vin liép tuc trugt d¢ tri 15
thong diép ngay ca khi da bd ngdn tay ra khoi phim. Khong nhu BIOS ban phim clia PC, lwu céc g0
phim vi théng bdo timg cai riéng 18, logic quan ly ban phim clla Windows cung cfp hang rio
chdng lai tran ban phim.

Tham s6 nFlags truyén dép ham quin 1y thong di¢p g6 phim chita ma quét OEM  (Original

Equipment Manufacturers) 8 bit clia phim va ¢Ac cd bit chi ra trang thai chuyén tiép, trang théi
phim truée d6, ma ngir cinh, va phim ¢6 phdi 14 phim m& rong hay khong (xem béang 4.1).
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Bang 4.1 Tham s& nFlags chuyén cho ham quan Iy théng digp gé phim

Gits} Y nghia Mé 4
07 OEM scan code 8-bit OEM scan code do phan cing ban phim tao ra
8 Co phim mé ring 1 néu 13 phim mé réng, O néu khang
812 Dur tniz NiA
13 M3 ngd canh 1 néy gil xudng phim Alt, 0 nguac [ai
14 Trang thai phim trudc 1 n&y phim tewde 96 bi nhan, 0 néu nha
18 Tangthdiquads 0 néu phim bi nhan, 1 néu b phim

C& cia cdc phim md rong cho phép tng dung phan bigt giita cdc phim dip thudng thiy trong
nhi€u ban phim. Céc ban phim 101- v 102-key duoc sit dung cho phin 1dn cdc PC, cd nay duge
1ap cho cdc phim Ctrl va Alt trén phia phéi clia ban phim, cdc phim Home, End, Insert, Delete,
Page Up, Page Down, va cdc phim trugt & gitta phdn chinh clia ban phfm vi phin chia phim s6,
phim Enter va slash (/). Vi céc phim khéc, c& phim md rong 13 0. Mi quét OEM c6 gid tri 8 hit
chi ra phim trong BIOS. Phén lén céc tng dung bd qua tnding ndy, bdi vi cdc phim thudmg duge
nhan ra nhd cdc mi phim do. (NEu mudh, cdc mi quét duge chuyén déi sang ma phim o nhd him
::MapVirtualKey). Trang thdi chuyén d6i, trang thdi phim trude d6, ma ngit cdnh thudng khong
dwge quan tdm, nhing chiing rdt hite hi¢u trong mot s6 trudng hop.

Bang 4.2 Cac thong diép typematic

Thdng digp M3 phim do Trang thaf phim truse
WM_KEYDOWN VK_SHIFT ’ a
WM_KEYDOWN VK_SHIFT 1
WM_KEYDOWN VEK_SHIFT 1
WM_KEYDOWN VK_SHIFT 1
WM_KEYDOWN VK_SHIFT 1
WM _KEYDOWN VK_SHIFT 1
WM_KEYDOWN VK_SHIFT 1
WM_KEYDOWN VK_SHIFT 1
WM_KEYDOWN VK_SHIFT 1
WM_KEYUP VK_SHIFT 1

Gid tri 1 cla trang thdi phim trude cho biét ¢6 g phim hay khdng — g6 phim dugc sinh ra khi
phim duge nhiin va gilft xubng trong mot khodng thdi gian. Thi dy, git phim Shift trong mot gidy,
chiing s¢ tao ra mot xau lién ti€p thong diép, cic mi phim Ao, trang théi phim trude d6 duce chi ra
trong bang 4.2.

Dé khong phdi quan tim t6i cc thong dicp tao ra bai tic dong sypematic, ta bd qua céc théng
di¢p nhin phim xudng vdi trang thii phim trudc d6 ¢6 gia tri 1. Gi4 tr trang thai qua do la thong
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tin thita d6i v6i nhifu chuong trinh, boi vi ching luon c6 gid tri O cho cdc thong diép
WM_KEYDOWN va WM_SYSKEYDOWN va gid tn | cho cic thong diep WM_KEYUP va
WM_SYSKEYUP. Cu6i ciing, md ngit canh chi ra phim Alf ¢6 dugc nhdn hay khong khi thong
diép duge phét sinh. V& mot s6 ngoai 1¢ (thong thudng 13 khong quan trong), chiing c6 gid tri 1
cho cac thong diep. WM_SYSKEYDOWN va WM_SYSKEYUP va gid tri 0 cho thong diép
WM_KEYDOWN va WM_KEYUP.

Tong qudt, vmg dung Kkhong cin xir 1y cic thong dicp WM_SYSKEYDOWN vi
WM_SYSKEYUP, nhumg phdi cho phép Windows xir 1y thay. Néu cc thong diép nay khong tim
thdy dudng di dén ham DefWindowProc, t6 hop phim hé th6ng nhu Alr-Tab va Alt-Esc sé khong
1am viéc nira. Windows rdt mém déo, chuyén tdt cd cdc thong diép chudt va ban phim qua ing
dung cua 13p trinh vién trude, thim chi ngay ca cdc thong diép chi ¢6 ¥ nghia véi he diéu hanh.
Quan 1y khong phit hop céc thong diep gb phj’m'h{: thong va cdc thong digp ngoai vﬁhg lam viéc
cuia chudt, dac biét, thit bai trong viéc chuyén cic théng diép dén he diéu hanh thi.cé thé gay ra
cdc phan ing khong doi trude ciia hé thong.

4.2 MA PHIM AO

Gid tr quan trong nhdt chuyén cho him quan 1y céc thong digp gd phim Ia gi4 tr nChar cho
bi€t phim bi nhdn hay da dugc nha. DE cho fmg dung khong phii dua vao cdc gid tri ¢6 dinh hay
ma quét OEM khdc nhau tir ban phim nay dén ban phim khic, Windows cung cfp cic ma phim &0
nhir trong bang 4.3. Néu xem k¥ bén trong tép WINUSER.H, noi dinh nghia cdc ma phim 3o, ta sé
khong thdy mot s6 md phim, bao gom VK_SELECT, VK_PRINT, VK_EXECUTE, va VK_F13
dén VK_F24. Ciic mi ndy duge sir dung trong cdc loai may tinh khdc va khong thé duge sinh trén
céc ban phim theo tiéu chudn IBM. Cic phim ma Windows khong cung cdp cac mi phim 4o - cdc
phim chif va 3, cic phim bi€u tugng nhir ; v | ~ phai duge trénh xa khi xir 1y céc thong diépphim
nhén, phim nha bdi vi ID cilia phim ¢6 thé khdc nhau trén cdc ban phim qudc té. Diéu nay khong cé
nghia 1a chuong trinh clia ta khong thé nhdp cdc ky e phan céch va céc kY ty md khong t6n tai céc
ID ki€u VK_xxx; chi don thudn 12 ¢4 cdch t6t hon d€ lam viéc nay hon 13 phu thudc vao cc thong
diép nhdn phim, nhé phim. Céch t6t hon nay 12 cdc thong diép ky tu va ching s& dugc dé cap dén &
dudi day.

4.3 TRANG THAI PHIM SHIFT VA LAT

Khi vi€t ham xit 1y thong digp cho cdc thong diep WM_KEYDOWN, WM_KEYUP,
WM_SYSKEYDOWN, va WM_SYSKEYUP, ta cin biét ring cdc phim Shift, Ctrl, hoac Alt ¢6 bi
nhén hay khong truée khi quyét dinh trd 18i nhu thé nao. Thong tin trang thai Shift lién quan dén
céc phim Shift va Ctrl s& khong duoc mi hod trong céc thong diép ban phim nhir théng diép chuot,
vly Windows cung cp ham ::GetKeyState. Cho trudc mia phim 4o, ::GetKeyState cho bi€t phim
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tuong tng dang bi nhdn va, trong trudng hop cta phim 13t (togele) nhw Num Lock, trang théi tuong

tmg dang 12 bat hay tat.

Bang 4.3. Ma phim 3o

Phim tuong ing
VK_F1 d8n Vi_F12 Cac phim chirc n3ng tr F1 dén F12
VK_NUMPADO d&n VK_NUMPADS - Céc phim s8 0 d&n 9 khi Num Linck:& trang théi bat
VK_CANCEL Cirl-Break
VK_RETURN Enter
VI_BACK Backspace
VK_TAB Tab
VK_CLEAR Numeric keypad 5 khi Num Lock tét
VK_SHIFT Shift
VK_CONTROL Ctd
VK_MENU Al
VK_PAUSE Pause
VK_ESCAPE Esc
VK_SPACE Space bar
VK_PRIOR Page Up v4 PgUp
VK_NEXT Page Down va PgDn
VK_END End
VK_HOME Home
VK_LEFT Left armow
VK_UP Up arrow
VK_RIGHT Right arrow
VK_DOWN | Down amow
VK_SNAPSHOT | Print Screen
VK_INSERT Insert va Ins
VK_DELETE Delete va Del
VK_MULTIPLY '| Numetic keypad *

VK_ADD Numeric keypad + -
VK_SUBTRACT Numeric keypad -
VK_DECIMAL Numeric keypad .
VK_DIVIDE Numeric keypad /
VK_CAPITAL Caps Lock
VK_NUMLOCK Num Lock
VK_SCROLL Scroll Lock

B-LTWiN
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Lénh: - .
:GetKeyState (VK_SHIFT). : _ )
cho lai gié tri am néu phim Shift dang bi nhdn, hay gid tri khong am néu nguc lai. Tuong t, lenh:
 GetKeyState (VK _CONTROL) '

LhO Iai gid tri arn néu phim Ctrl dang bi nhﬁn Nhu vay c4c 1énh.trong ngodc don trong doan mé
lénh sau day trich ra tit ham OnKt,yD(JWn & th dtrdc thire hién khi phim Ctrl-Left (phma mii tén

C 'tral) bi nhin:

it {(nChar == VK_'_LEFT} && (::GetKeyState (VK_CONTROL) < 0))

/-

b _
- bé nhan bict phim Alt, don gidn chi can k1ém tra. btl 'ma ngir canh trong tham s nFlags hay goi. - |

::GetKeyState v6i tham s6 VK_ MENU T’hOng thu'bng,, tham chi ngay ci khi khong cn thiét, cira
s6-cha ta s nhan thong digp WM SYSKEYDOWN hodc WM, _SYSKEYUP thdy vi cdc thong digp
' WM_KEYDOWN hoic WM _KEYUP. Néi ¢ich khic, ngif cinh thong diep da cho ta biét hdu het
 diéu ma ta cin bift vé phlm Alr. Thém nifa, ta ¢6 lhé Si dung VK_LBUTTON, VK _MBUTTON, va
VK_RBUTTON @€ x4c dinh xem phlm trdi, gita, phal coa chuﬁl co bl nhén khong. Uhg dung ¢d
thé sir dung ham ::GetKeyState dé Xdc dlnh cac phim Num l.ork Capx Lock, va Sc roll Lock dang O
trang thdi tit hay md. Con céc bit cao cha mi cho lai chi ra ring phim dang bi nhﬁn hay khong -
(phiit sinh s¢ Am khi bil cao ¢é gid trj l), bil lhﬁp, bit thit (} chi trang théi cia phlrn lat. Dbng lenh
sau:
:GetKeyState (VK_NUMLOCK) & 0x01

© c6 gid tri TRUE (khic 0) néu phim Num Lock 13 bat vi FALSE (zero) trong trudng hop nguce Tai.
no -Ky thujt lmmg (r dp dung cho cic phim VK _CAPITAL {Caps Lock) vd VK_SCROLL (Suo;'l._ '

- I.o(&) Quan trong 12 loc bo 14t ci irir bit thip: nhit ciia mli cho lai trude khi kiémi tra, bm vi, bit cao
cha Lhung cbn chi ra chinh bin thin phim <6 bi nhan hdy khﬁng

Trong moi lnmng hap, : GethyStalc thong hio trang thal cla ph:m ban phim hay phim chuot
' vao thi didm thong di¢p ban phim dugc phdt sinh, chit khong phdi Ia trang thdi hién tai coa phim
~ vao thot didin chinh x4c ma ham dugre goi. C6 nghia ring ta khong phai ban tam vé& phim trugr
khong bi nhin trude khi ham quin 1y lhﬁng diep hoi !r.mg thdi phim. Ham : Gctl(cy‘ilalu hiu nhye

khong bao gits duge goi bén ngodi ham xir 1y lhﬁng dip bin phim bdi vi thong tin ma né cho lai

chi hop 1¢ sau khi thong diep ban phlm di duce khai thac tir hang doi thong du,p Néu ta: thuc su-
cin trang théi hién hanh cda phim chuot hay ban phlm hay né la mudn ku,m 1ra phlm chudt hay
ban phim bén ngoai ham xir ly thong digp ban phim thi hay sir dung him ..GLtA.syncKuyStalL.
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4.4 CAC THONG DIEP KY TY

Mot trong cdc vin Gé ma ta s gap 13 dura vao cde thonyg digp phim 1en va phim xudng dé nhap
dit lieu tir ban phim nhu thi du dudi day. Gia sir ta viét img dung nhap vin ban d€ chuyén cic phim '
k¢ tr ¢ nghia thanh cic ky tw trén man hinh. Khi phim A bi nhin thi thong diép
WM_KEYDOWN di d&n cling v6i rhi phim 30 VK_A. Trude khi ddy k§ tr A ra man hinh, ta goi
ham :GetKeyState d€ xdc dinh xem phim Shift ¢6 bi nhin hay khong. Nu bi nhan thi s& cho ra '
chif A; trudmg hop nguge lai cho ra chit a. Cho dén day moi viéc déu 16t dep. Nhung cdi gi s& xay
~ra khi phx’m Caps Lock ciing tich cuc (dang déng)? Caps Lock 13t lai higu ¥mg cia phim Shift,
chuyén d6i A thinh a vi a thanh A. Tén (ai 4 hodn vi clia ky ty A mi la phii xem xét (xem béng
4.4).

Bang 4.4 B3n hoan vj clia chir A

M3 phim éo VK_SHIFT CapsLock Két qué
Oxa1 No o ma a
Ox41 1 Yes " A
0x41 ' No . ' dong A
Ox41 - Yes ' ' dbng a

Trong khi phai vurgt qua viln d¢ nay bang cdch viét mi trinh xir 1y toan bd cic trang thdi shift va
1at ¢6 thé xdy ra, nhiém vu ciia 1a con bi phic tap vi ngudi sir dung d0i khi con' phai nhin ci phim
Cirl xutng. Tuy nhién vin dé chi phifc tap xdy ra khi ting dung chay trén cdc loai bin phifm khéc
nhau. Ngudi M¥ nhan Shifr-0 d€ nhap k)?.hit’;u dong ngodc don *)". Nhung Shift-(7 s€ phét sinh ky
hiéu = trén phdn 1dn cdc bin phim qudc (& va diu nhdy (apostrophe) trén ban phim Dic. Ngudi sir
dung & khong dénh gi cao chuong trinh néu cic ky tr ma chuong tinh cda fa hién 1én lai khong
hgp véi cac phim ma ta go.

Vi vy, Windows cung ciip lhiﬁng digp WM_CHAR. D& cho ddu vao ky tr duge thue hién d&.
lap v6i kiu ban phim, him ::TranslateMessage duge goj tir vong 1ap thong di¢p trudge khi chuyén
'-gi_ao chiing. Cac thong diép WM*KEYDOWN/UP vi WM_SYSKEYDOWN/UP dugc dich thanh
thong diep WM_CHAR va WM_SYSCHAR A& mo ti ky 1y, ¢ tinh d€n tdt cd cdc trang thdi shift,
141 va su khdc nhau ciia cde ki ban phim. MFC guan tam van dé nay thay ta nhd goi ham
::TranﬁlateMcsségc trong vong liap thong diép bén trong CWinApp. Khi ta xir 1 cdc thong digp ky"
tu thi khong phat ban khoiin vé ma phim 3o vii trang théi shift trir nhimg phim (nhir cac phim chitc
ning, phim tritgt, va cdc phim Puge Up vis Page Down) khong ton tai ky ty twong tng. Thay vio
d6, chiing ta s nhéan duge ma ANSI (American National Standards Institute). Gia sit Lock khong &

trang thai dong thi viée nhdn Shift-A s¢ phét sinh trinh ty céc thong di¢p nhu bang 4.5. -

155



Chuang 4 Ban phim

Bang 4.5 Nhin Shift-A

Thang digp Mé phim do M3 ANS!
WM_KEYDOWN VK_SHIFT
WM_KEYDOWN Ox41
WM_CHAR 0xd1 (A)
WM_KEYUP 0x41
WM_KEYUP | vk_sHiFT

Bay gid c6 thé an toan bd qua cac thong diep phim 1&n va phim xuéng bdi vi moi thit cdn biét
vé gb phim di dugc m3 hod trong théng diép WM_CHAR. N€u phim Afr bi nhin, img dung s&
nhan thong diép WM_SYSCHAR (xem bing 4.6).

Bing 4.6 Nhan Alt-A

Thong didp M3 phim o © MiANS!
WM_SYSKEYDOWN VK_SHIFT
WM_SYSKEYDOWN Ondt
WM_SYSCHAR %41 (A)
WM_SYSKEYUP Oxd1
WM_SYSKEYUP VK_SHIFT

Vi céc 16 hogp phim véi Alr, n6i chung, thudng duge st dung cho muc dich riéng, phin 16n céc
(ing dung bod qua cdc thong digp WM_SYSCHAR va chi xir ly WM_CHAR.

Ung dung MFC xir 1y cic thong diep WM_CHAR trong ham thanh phdn OnChar va ddu vao
anh x4 thong diép lién quan trong 16p cira s6 va 16p quan sat nhy sau:

void OnChar {UINT nChar, UINT nRepCnt, UINT nFlags);

Trong d6, nRepCnt va nFlags cé cling ¥ nghia nhu khi xir 1y céc thong diép g6 phim. nChar luu
ma ky tr ANSL Mot diéu phai than trong khi hién thi c4c ky tu nhan dugc thong qua céc thong
di¢p WM_CHAR (hoiic WM_SYSCHAR) 14 co chit ma ta dang st dung 12 co chit ANSI chif khong
phii 13 OEM. C4c ky tr c6 ma it 32 dén 127, éhc ky tu trong co chit ANSI va OEM 13 nhu nhau,
Ngoai déi nay, di nhién, cdc ky tu s& khéc nhau. Néu ngudi diing ban phim Ditc g chir O hoa véi
bi€n am sic (...), thi éng dung s& nhan thong diép WM_CHAR véi nChar bing 214. Néu ta hién thi
Ky tu nay bing co chit ANSI thi ching sé& hién thi ding. Néu sir dung co chit OEM thi Windows sé
hién thi ky tu d6 hoa k¥ quic. May thay, co chit hé théng mic dinh ma Windows chon cho ngir
canh thiét bi 1a co chit ANSI, ciing gi6ng nhu phin 1én cdc co chit Windows khic. Ch mot ngoai 18
1a co chit OEM_FIXED_FONT 1a { trong cic co chir c6 sin ma ta c6 thé chon nhd ham
CDC::SelectStockObject.

Khi cin chuyén ddi xau m ky ty tir OEM sang ANSI hay nguge lai, 16p CString ctia MFC cung
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cdp ham véi ten AnsiToOem va OemToAnsi. MOt ing dung cua ham OemToAnsi la chuyén ddi
t¢p van ban duge 12p tir Gng dung trong m6i trudng MS-DOS thanh chudn ANSI dé hién thi trong
c4c tng dung cha Windows. Luon nhd ring viéc chuyén ddi ¢6 thé khong hoan hio. Néu ky ty
trong x4u chuyén déi khong t6n tai trong tap ky ty khac thi Windows s& c6 het stic dé (im ra cdi ¢6
(hé chap nhan dirgc nhd bing chuyén di do trinh ditu khién ban phim cung cdp. Nhung ket qué la
ddu ra khong duge nhu géc.

4.5 CON CHAY SOAN THAO

Thanh ding nhé ma nhiéu tmg dung diing dé ddnh ddu diém noi k¥ ty 1i€p theo s& xen vio khi
nh4p van ban duge goi 12 con chay soan théo (caret).

Bang 4.7 Cac ham con chay soan thao clia CWnd

Ham Ma i3
CreateCaret L&p con chay soan thdo tir bitmap
CreateSalidCaret Lap con chay soan thao tidng nhu bloc dac hay dudng
CreateGrayCaret L3p con chay soan thio tring nhu bloc xam hay duong
GelCaretPos L&y vi tri con chay soan thae hién hanh
SefCaretPas Bi3t vi tri cia con chay socan thao
ShowCaret Hién thi con chay soan thao
HideCaret Dédu con chay soan thio di

Lép CWnd ciia MFC cung c#p biy ham nhu trong bing 4.7 dé x1t 1y con chay soan thao. Mot
ham quan trong thiéu trong bang, ham ::DestroyCaret, phii dugc goi tnre tiép tir Windows API bdi
vi chiing khong c6 tuong duong trong MFC.

Con chay soan thio 12 tai nguyén chung, nhu con chay chugt. Chi ¢6 mot con chay soan thio va
chi mot ma thoi trong chuong trinh tai mot thdi diém. Vi vay, chuong trinh khong thé sir dung con
chay soan théo theo moi cdch ma ta mudn; phd] luu tam dén cdc chuong trinh khéc vi ¢6 thé chung
cén né. Qui luat sir dung con chay soan thio don gidn nhir trinh bay dudi day.Cira s6 sit dung con
chay soan thio s& tao chiing nhdy ham CreateCaret, CreateSolidCaret, hay CreateGrayCaret khi
chiing nhan tiéu diém vao, bdi bé con chay soan thio nhd ham ::DestroyCaret khi n6 m#t tidu didm
vao.

s Mot khi con chay soan thio dugc tao 1ap, né vin chua duge hién thi cho dén khi goi
ham ShowCaret. N6 c6 thé duge ddu di nhd goi HideCaret. Néu goi 18n nita ham
HideCaret, thi s6 1dn goi ShowCaret ciing phdi nhu vay d& nhin thdy lai con chay soan
thio. _ _ L .

e Khi v& trong cita s6 ¢6 con chay soan thio 1if bén ngoai ham OnPaint, thi con chay soan
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thio phii duce dfu di d€ trinh ve& chéng. Con chyy soan thio ¢6 thé duoc hién thi lai
sau khi v& xong. ' :

» Chuong trinh dich chuyén con chay soan thio bing goi him SetCaretPos. Windows
khong tu chuyén con ;ﬁhz_ly soan thio cho ta; trinh cba ta phai xi 1y cic thong diép ban
phim di d¢n (ciing ¢6 thé 1a thong diep cia chudt) va xir 1y con chay soan thao cho phi
hop. Néu muén, vi tri hién hanh clia con chay soan thio c6 thé bigt duge nhdy ham.
GetCaretPos. '

Ham quin 1y thong digp sau day tao con chay soan thao, dit vi tri cho chiing, hién th chﬁng
khi cita 56 nhén tiéu diém vao: . _
void CMathindow::OnSetFocus {CWnd" pWnd)
{
CreateSolidCaret {2. m_cyChar};
SetCaretPos (m_pointCaretPos);
ShowCaret {); .
v
Con ham quﬁn Iy thbng di€p sau lww vi tri con chay soan thio va ddu né di, bai ho ching khi
mdt ticu diém vao: '
void CMainWindow::OnKillFocus (CWnd* pWnd)
.
HideCaret {); - ‘
m_pointCaretPos = GetCaretPos (};
~ ::DestroyCaret {);
| B
Trong thi du trén, m_cyChar hru d6 cao clia con chay soan thio, m_pointCaretPos Ivu vi tr ¢lia
ng, ching duge Juu 1ai khi tigu diém vao bi mat va duge phuc héi khi 1y lai ticv di€m vao. Vi chi
¢6 mt cira 56 1a ¢ duge tieu diém vio & mot thai didm va céc thong diép ban phim s& duge hudng
151 clra 86 €6 tieu di€m vao, cich tiép can dén diéu khién con chay soan thio nay dim bdo ring cira
36 nido quan 1y ban phim thi s& ¢6 con chay soan thio. Néu tdt céc chuong trinh déy g xir nhu
vay thi s€ khong bao gid c6 van dé 1 hai chuong trinh ganh dua dé c6 con chay soan thio viio cling
thdi diém. '

Ham t20 con chay soan thdo ¢ hai mic dich: xdc dinh hinh dang con chay soan thdo va xdc
nhan ngudi chil cfta nd. Con chay soan thio 13 hitmap, vay c6 (hé x4t dinh hinh dang bit k¥ hing
céch cung cdp bitmap cho him CWnd::CreateCaret. DE dé dang x4c dinh hinh dang con chay soan
thdo, hiy d¢ ham CreateSolidCaret 1am vigc d6 cho ta (dé dang vi khong cdn hitmap & day),
CreateSolidCaret tao con chay soan thio khoi den, phu thude vao hinh dang ma ta dinh nghia, ¢6
thé 13 chi¥ nhat, dudng ngang, dimg, hay tuong wr. Trong thi du OnSetFocus trén ddy, ham
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CreatéSolidCaret {2, r'n_cyChar}-

tao con Lhdy soan thio dudng diing rGng hai pixel 40 cao bing d¢ cao cla ky tu ciia co chir hién,
_hanh (m_cyChar). Day la cich truyén thng 3¢ tao ra con chay soan thao o€ sir dung cho co chir ty
1¢, trong khi nhi¢u chuang trinh 14y do rdng ciia con chay soan thio bing bi¢n hé lhﬁng. thi du gid
tri SM_CXBORDER 14y tir ham : GeﬁyslcmMunu Vi co chir ¢6 a0 rong <0 dinh, nén sit dung
con chay soan thao khdl vdi d rOng va cao bén;: mot ky y, nha sau:

CreateSotharet {rn cxChar. m_cyChar};

Con chay soan thio kh6i khong ¢6 ¥ nghia vdi co chit khodng céch ty 12 bii vi do rOng cic ky
“tf khdc nhau. Ham CreateGrayCarct ciia 16p CWnd lam vi¢e nhu ham CreateSulidCaret trit khi
chiing tao con chay soun thio mau xdm thay vi khéi den. Kich thudk ciia con chay soun thao duge
bidu dién trong don’ vi logic, vay néu ta thay ddi ché do dnh xa trude khi g__m ham two con chay soan
- thdo thi kich thude cilia ching s& bién d6i theo. :

Nhu dé t,ﬁp trén day, chinh 13p trinh vién (chi khﬁng phii Windows) dich chuyén con chay soan
thdo. Ham CWnd::SetCarctPos it vi i con chay soan thio, chip nhan d6i tugng CPoint géi cdc
toa d0 X, y cta vi tri con chay mai. it vi tri con chay soan thio trong xau ky ty trong d6i dé néu
sir dung co chix c§ dd rﬁnb ¢G dinh, bii i ¢o thé tinh gi tri x mdi trong xau nhd nhan vi tf ki ty
¢lia con chay soan thdo vdi d0 rong clia chiing. Néu co chit &6 khoang cach 1y 1¢, thi ph.u lam thém
mot. s(’i vicc. Him CDC::GetTextExtent v CDC: Gelethth.xlElenl cla MFC cho phép tng
dung xic -dinh do rong- (dom vi logic) cla xaw -ky tu dua ra trong co cht 1y 1&. (Ham _
GetTabhed TextExtent duge sir dung m,'u Xiu chita cic ky wr tab). Ch'b trwedc vi tr k¥ 1, trinh ¢6 thé
xdc dinh vi tff con chay soan lth rong ng nhd goi - ham GetTextExtent hoic
GetTabbed TextExtent d€ tinh 36 rong cba cde ky ty cho dén vn tri ky tu Néu xau “Hello, world”
duge hién thi vao vi tn xdc dinh bdi bién poml cic 1¢nh sau day dat con chay soan thio sau ky w
w (k¥ ty thi tAm):

CSize size = dc.thTextéxtent ("Hello. w". 8): -
SetCaretPos {CPoint {point.x + size.cx. point.y));

GetTextExtent cho lai doi tugng CS]ZL. mi cdc thanh phin X, t,y cha chung phan dnh d6 rong,
cao cla xau. Dat vi trf ¢tia con chay smn thdo vdo phia phai ciia diém noi xau bét diu mot khoing
¢x don vi thi sau khi goi ham nay con (.,hdy soan thio s& & gma wvio tmng ‘world.”

LY

V:ec dat con Lh.ly soan thio s& tuong d6i khé hon voi co r.,hu‘ ty le virkhong c6 do 1ong clia timg
ky tu dé 1am vi¢c, day 13 finh huGng giip pkai khi viét ham OnLButionDown dé dat lai vi trf con
chay soan thao khi phim chudt trdi bi nhdn. Gia sir tng dung quan ly bi¢n m _nCurrentPos hm vi tri
hién hanh cia ky tu, vi trf trong xiu noi s& xen thém ky tu. DE dang tinh vi tri con chay soan thio
mdi khi nhdn phim trugn trdi hay phai: lam 'giﬁm hay tang m_nCurrentPos va goi GetTextExtent
hay GetTabbedTextExtent vl vi tri méi clia ky tu dé tinh offset mdi. Nhung cdi gi xay ra n€u phim
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trai chuot dugc nhén vao vi tri thy ¥ trong xau? Ching ¢6 quan hé nao gitta diém noi nhdn phim
chudt va m_nCurrentPos, vay ta phdi sir dung do chénh 1¢ch giita vi tri chuot va diém bét ddu cta
xau dé biét vi trf Ky tu, sau dé6 tinh vi tri con chay soan thio cudi cung. Di€u ndy khong tranh khoi
viéc thuc hién 1p vi ¢ ham Windows API cling nhu ham thanh phdn ctia 16p MFC déu khong chap
nhan xAu, offser clia pivel va cho lai ky tu trén offset d6. May thay, that khong qua khé dé tur viét
ham nay. Ta s& xem thuc hién chiing nhu thé nio.

4.6 UNG DUNG VisualKB

Hay gop tdt ca nhitng gi di khio sét cho dén bay i bang cédch phat trién mot tng dung mdu,
chdp nhan vao van ban tir ban phim, hién thi van bén trong cira s6, va cho phép ngudi sir dung thuc
hién cac chitc nang soan thdo van ban don gidn bao gém dich chuyén con chay soan thdo véi céc
phim trugt va chuét. Véi muc dich hoc tap nén hiy thém kha ning trugt cira s6 dé quan sat cac
thong diép ban phim ma chuong trinh nhan dugc va cdc tham s6 kém theo. Chuong trinh,
VisualKB, mo ta mot vai ky thuat quin ly viin bin ¢6 khodng cich ty 1. No cling la cong cu khao
sat dong thong diép di dén tr ban phim va xem chi tict thong diép ndo la do nhan phim nao hay 16
hop phim nao phét sinh. '

B Thang diép ban phim LM x]

(e
Message Char Rep Scan Ext ConPrv Tran
WM_KEYDOWN 20 1 58 0 0 o (1]
WM_KEYUP 20 1 58 8.:0;. 4 1
WM_KEYDOWN 77 1 50 i g | e
WM_CHAR . 17 1 50 g 8. D 0
WM_KEYUP 7 1 50 TR G 1
WM_KEYDOWN 70 1 33 000 0
WM_CHAR 70 1 33 ! Y | e | 0
WM_KEYUP VR 1 H 0 0 1 1
WM_KEYDOWN B0 % -8 0.4
WM_CHAR b7 1 46 00 “p 0
WM_KEYUP b7 3 46 | | RN | 1
WM_SYSKEYDOWN 18 1 56 T i M

Hinh 4.1 Két qua chay chuong trinh VisualKB
Hinh 4.1 ]a cira s8 VisualKB sau khi khoi dong chuong trinh va nhin phim cta cac ky tu M, F,
C va phim Alt. Cdc ky tu nhin xudt hién trén chir nhat & cira s6 phia trén, céc thong diép phim

tuong (ng duge hién thi trong chir nhat thong digp phia dudi. Céc thong digp ddu va cusi duoc phat
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sinh khi phim trugt dugc nhin va nha. ( giita ta nhin thdy cdc thong digp WM_KEYDOWN,
WM_CHAR, vd WM_KEYUP phét sinh tir cdc phim M, F, va C. Chd y ring cdc thong diép
“WM_CHAR dén giita c4c thong diep WM_KEYDOWN va WM_KEY UP cho bi€t phim ky tu dugc
nhdn va nha. Bén phai mbi tén thong diép trong chit nhat thong diép, VisualKB hién thi cdc tham
s6 thong digp. Char 13 ma phim 3o hay ma ky w chuyén cho ham- xir 1y thong diép trong nChar.
Rep 12 56 dém 1dn nhéc lai trong nRepCnt. Scan 1a ma quét OEM luu trong céc bit 0-7 clia tham s6
c& nFlags, v Ext, Con, Prv, Tran bidu dién gid tri cha c phim md rong, ma ngi cénh, trang thai
phim truéc d6, gid tri trang thdi qud d9. VisualKB con hién thi cdc thong diép
WM_SYSKEYDOWN, WM_SYSCHAR, va WM_SYSKEYUP, chiing dugc kiém tra bing nhén t6
hgp phim vé1 Al

Hon nita d€ vio vin ban, ta ¢6 thé sit dung c4c phim soan théo véi VisualKB sau day:

e  Céc phim trugt trdi, phai dich con chay soan thio di mot ky tu sang trai, phii. Home va
End chuyén con chay soan théo dén ddu hay cudi dong. Con chay soan thao con dugc
chuyén dén vi tri méi khi nhdn phim trai chuot.

e Phim Backspace xod ky i bén trdi con chay soan thao va dich con chay soan thao di
mot vi trf sang tréi.

o Céc phim Esc vd Enter x6a van ban va khéi dong lai vi tri con chay soan thdo vao phia
trai cla dong. - |

Cic ky tr duge nhap vao & ché do de (overstrike). Khong cdn thém dic tnmg nhu trugt ngang,
ché do xen & day dé tranh do phiic tap khong cdn thiét cla trinh. Ngoai ra, thue 1€ c6 thé tranh viét
lai cdc lenh trén nh& goi didu khién soan thio (edit control) cua Windows, ching cung cdp kha
nang tuong ty d€ nhap vin bin bao g6m cd cit, dén, trugt vi phiéu hon nita. Trir khi ta viét rieng
dng dung xir 1y van ban 1dn, cdn diéu khién soan thao ¢6 hiu hét nhimg cdi ma ta cdn.

4.7 QUAN LY CON CHAY SOAN THAO

Bay gids hily khdo sdt ma ngudn VisualKB trong chuong trinh 4.1. VisualKB dang ky céc ham

OnSetFocus va OnKillFocus trong' dnh xa thong di¢p ¢la 10p CMainWindow dé thong bio lai khi

' cita 58 ciia chiing nhan hay mét tieu diém vao. Khi cifa s VisualKB nhan tiéu diém vao, chiing 14p

con chay soan thio nhd ham CreateSolidCaret, dat vi tri con chay soan thao vao diém luu trong

m_pointCaretPos nhd goi SetCaretPos, va hién thi con chay soan théo nhdr goi ShowCaret, ding
phu mi trinh mau da chi ra:

void CMainWindow: :OnSetFocus (CWnd* pWnd)

{ ' .
CreateSolidCaret (2, m_cyChar); // réng hai don vi logic
SetCaretPos {m_pointCaretPos);

ShowCaret ();
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Tép VISUALKB.H

#define MAX_STRINGS 12
class CMyApp :.public CWinApp
{ .

public:

~ BOOL Initlnstance (J;

L ’
// :
class CMainWindow : public CWnd
[ .

private: B
int m_cxChar: // D% rong trung binh cla ky tu
int m_cyChar; // D6 cao cha ky .
Cint m_,cyl.in_é: . . // Do cao oha dong
int m_nTextPos; ' /7 Vi tri van ban hién hanh
. int m_nTabStops{7]: // Tab stops .
int m_nTextLimit; - // Rightmost text exteri .
int m_nMsgPos; " // Vitritrong tru‘&ng-m_rnessas:;es.
' HCURSOR m_hCursorArrow; . /7 Chi danh 6bn chay' mili tén
_ HCURSCR m_hCursorlBeam; '_ . // CHi danh con chay I beam
CPoint m_pointTextOrigin, = //Text origin
CPoint m_pointHeéderOﬁgin; _ // Header origin
CPoint m_pdintUpperMngrigih:_ // Origin of top message string’
- CPoint m_pointLowerMsgOrigin; /7 Origin of bottom message string
‘CPoint rri_pointCaretPos; /7 Saved caret position
CRect m_rectTextBox; /4 Text-enhjr rectangle
CRect m_rectMsgBox; /£ Messag@sfn‘ng reclang[é
CRect m_rectScrolt; /7 Scroll rectangle
CString m_text; /7 The input text

CString m_messages{MAX_STRINGS}), // Message text strings
int GetNearestPos (CPoint);

void PositionCaret (CDC* = NULL);

void DrawlnputText (CDC*)

void Draw3DRectangle {CDC". CRect&);
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void ShowMessage (CString&. UINT. UINT. UINT);
void DrawMessages (CDC‘t);
‘plib!ic: '
CMainWindow (}:
protected:
void PostNcDestroy {):
atx_msg int OnCreate (LPCREATESTRUCT);
afx_msg \;roid OnPaint )
abc_fnsg void OnSetFocus (CWnd):
afx_msg void OnKillFocus (CWnd*);
afx_msg void OnLButtonDown (UINT. CPoint);
afx_msg void OnMouseMove {UINT. CPoint}:
afx_msg void OnKeyDown (UINT, UINT. UINT);
afx_msg void OnKeyUp (UINT. UINT. UINT):
afx_msg void OnSysKeyDown (UINT. UINT, UINT):
afx_msg void OnSysKeyUp (UINT. UINT. UINT);
afx_msg void OnChar {UINT. UINT. UINT);
afx_msg void OnSysChar {UINT. UINT. UINT);
DECLARE_MESSAGE_MAP )
ki | I
7/
Tép VISUALKB.CPP

// VisualKB bidu didn kg thuat quan | chuét. ban phim trong éng dung nhap

// van bfm v hidn thi cac théng diép p.hirn trén man hinh. - '

#include <aftxwin.h>

#include "visualkb.h"

CMyApp myApp;

// Cac ham thanh phan ciia CMyApp

BOOL CMyApp::Initlnstance ()

{ s
m_pMainWnd = new CMainWindow {): _
m_pMainWnd->ShowWindow (m_nCmdShow};
m_pMainWnd->UpdateWindow {);
retum TRUE: '

1 .

// Cac ham thanh phén va anh xa théng diép clla CMainWindow

BEGIN_MESSAGE_MAP (CMainWindow. CWnd) '
ON_WM_CREATE ()

Chugng 4 Ban phim
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ON_WM_PAINT ()
ON_WM_SETFOCUS
ON_WM_KILLFOCUS ()
ON_WM_LBUTTONDOWN ()
ON_WM_MOUSEMOVE ()
ON_WM_KEYDOWN ()
ON_WM_KEYUP ()
ON_WM_SYSKEYDOWN {}
ON_WM_SYSKEYUP ()
ON_WM_CHAR {
ON_WM_SYSCHAR ()
END_MESSAGE_MAP ()
s :
CMainWindow::CMainWindow (}
{

m_nTextPos = 0;

m_nMsqPas = 0,

m_hCursorArrow = myApp.LoadStandardCursor (] DC_ARROW);

m_hCursorlBeam = myApp.LoadStandardCursor (IDC_IBEAM);,

CString myClass = AfxRegisterWndClass (0, NULL, (HBRUSH) ::GetStockObject (LTGRAY_BRUSH]},

myApp.LoadStandardlcon (iDI_APPLICATIONY):

CreateFx {WS_EX_DLGMODALFRAME, myClass, "Théng digp ban phim", :
WS_OVERLAPPED | WS_SYSMENU | WS_CAPTION | WS_MINIMIZEBOX, CW_USEDEFAULT.
CW_USEDEFAULT. CW_USEDEFAULT, CW_USEDEFAULT, NULL, NULL, NULL);

} .

/ R
int CMainWindow::OnCreate (LPCREATESTRUCT IpCreateStruct}

{

TEXTMETRIC tm:

CDC* pDC = GetDC (j;

pDC->GetTextMetrics (Betrn);

m_cxChar = tm.tmAveCharWidth:

m_cyChar = tm.tmHeight;

m_cyline = tm.tmHeight + tm.tmExternalleading;

ReleaseDC (pDC); )

m_rectTextBox.SetRect (16, 16, {m_cxChar * 64} + 16, {m_cyChar * 2) + 16):

m _rectMsgBox.SetRect (16, {m_cyChar * 5+ 16, (m_cxChar . 64) + 16,

(m_cyLine * MAX_STRINGS) + {m_cyChar * 7) + 16}

m_rectScroll.SetRect {m_cxChar + 16, (m_cyChar * 7) + 16,
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(m_cxChar * 63} + 16, {m_cyLine * MAX_STRINGS) + {(m_cyChar * 6) + 16);

m_pointTextCrigin.x = m_cxChar + 16;

m_pointTextOrigin.y = {m_cyChar / 2) + 16;

m_pointCaretPos = mvﬁointTextOrigin:

m_nTextLimit = (m_cxChar * 63) + 16

m_pointHeaderOrigin.x = m_cxChar + 16;

m_pointHeaderOrigin.y = {m_cyChar * 4) + 16;

m_pointUpperMsgOrigin.x = m_cxChar + 16;

m_pointUpperMsgQOrigin.y = (m_cyChar * 6} + 16;

m_pointLowerMsgOrigin.x = m_cxChar + 16;

m_pointLowerMsgOrigin.y = {m_cyChar * 6} + {m_cyLine * (MAX_STRINGS - 1)} + 16;

m_nTabStops[0] = (m_cxChar * 24} + 16;

m_nTabStops[1] = {m_cxChar * 30) + 16;

m_nTabStops[2] = (m_cxChar *-36) + 16;
- m_nTabStops[3} = (m_cxChar * 42} + 16;

m_nTabStops|4] = {m_cxChar * 46} + 16;

m_nTabStops{5] = (m_cxChar * 50) + 16;

m_nTabStopsl6] = (m_cxChar * 54) + 16;

CRect rect {0, 0. m_rectMsgBox.right + 16, m_rectMsgBox.bottom + 16);

' CalcWindowRect (&rect};
SetWindowPos (NULL, 0, 0, rect. Width {}, rect.Height ),
SWP_NOZORDER | SWP_NOMOVE | SWP_NOREDRAW):

return O;
]
7
void CMainWindow::PostNcDestroy {)
{

delete this;
1
/7 ;
void CMainWindow::OnPaint {}
{

CPaintDC dec {this); )

static CString header = "Message\tChar\tRep\tScan\ tExt\tCon\tPrv\tTran”;

dc.SetBkMode (TRANSPARENT); :

dc. TabbedTextOut (m_pointHeaderOrigin.x, m_pointHeaderOrigin.y, header, header. GetLength {},

sizeof {m_nTabStops), m_nTabStops, m_pointHeaderOrigin. x);
Draw3DRectangle {&dc, m_rectTextBox});
Draw3DRectangle (&dc, m_rectMsgBox);

125



7 _ _
~ void CMainWindow::OnKeyDown (UINT nChar. UINT nRepCnt. UINT nFlags)

" DrawlnputText (&dcj:
‘DrawMessages {&dc);

-

S .
void CMainWihdow::’OnSetFocus (CWnd* pWnd)

1 .

CreateSolidCaret (2. m_cyChar);
SefCaretPos (m_pointCaretPos)-:
ShowCaret {);

1
A
" void CMainWindow:-OnKillFocus (CWnd* pWnd)

{
- HideCaret (};
m_pointCaretPos - GetCaretPos {
: 5:DestmyCarét (},
b '
. . .
void CMainWindow::OnLBittonDown {UINT nFlags. CPoint point)
{ .
if (m_rectTextBb_}LPﬂnRer:t {point)} {
m_nTextPos - GetNearestPos (point);
PositionCaret {);

)
Vi :
void CMainWindow::OnMouseMove (UINT nFlags. CPoint point}
(

{ _ .
CString msg = "WM KEYDOWN"'
_ShowMet‘.sage (msg. nChar, nReant nFIags)
switch (nChar) { '
case VK_LEFT:
if {m_nTextPos |= 0) |
m_nTextPos--: _.
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PositionCaret ();
Yy .
break
case VK_RIGHT:

if {m_nTextPos != m_text. Getl_ength O

m nTextPo‘*.++
PasitionCaret ():

'}

break:
case VK_HOME:

- m_nTextPos = {;

"PositionCaret (};

break;
case VK_END: :

m_nTextPos = m_text. GetLength 0

PasitionCaret ();
© break;

b
/=
void CMaanmdow OnChar (UINT nChar UIN'T nReant UINT nFIags)
{ L o

CStnng msg WM CHAR
) ShowMessage {msg. nChar. nRepCnt. nFlagﬂ}
CClientDC dc {this);
switch (nChar) |
case VK_ESCAPE:
case VK_RETURN:
m_text. Empty (;
m_nTextPos = 0:
 break: _ _ . . .
case VK_BACK: | ' N R
iffm_nTextPos = 0){ ' )
m_text ='m text Left {m nTextPos - 1} + m_ text nghl (m text. Getl.ength [} m nTextPo:}
m_nTextPos--: : :
4
- break;
“default:
if {(nChar >= ()} && (nChar <= 31}
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return:
if (m_nTextPos = = m_text.Getlength () {
m_text += nChar; ‘
m_nTextPos++:
'
else
m_text SetAt (m_nTextPos++. nChar):
CSize size = de.GetTextExtent (m_text. m_text.GetLength ()
if ({m_pointTextOrigin.x + size.ex) > m_nTextLimit) {
m_text = nChar:
m_nTextPos = 1;
}
break:
!
HideCaret ()
DrawlnputText {&dc):
PositionCaret (&dc):
ShowCaret (};
'
iy
void CMainWindow::OnKeyUp (UINT nChar. UINT nRepCnit. UINT nFlags)
{
CString msg = "WM_KEYUP";
ShowMessage {msg. nChar. nRepCnt. nFlags);
CWnd::OnKeyUp (nChar, nRepCnt. nFlags):
1
S s
void CMainWindow::OnSysKeyDown (UINT nChar. UINT nRepCni. UINT nFlags)
{
CString msg = "WM_SYSKEYDOWN":
ShowMessage {msg. nChar, nRepCnt, nFlags):
CWnd: :OnSysKeyDown' (nChar, nRepCnt, nFlags):

)
/ _
void CMainWindow::OnSysChar (UINT nChar, UINT nReant‘ UINT nFlags}
{ .

CString msg = "WM_SYSCHAR";

ShowMessage {msg. nChar, nRepCnt. nFlags}:

CWnd::OnSysChar (nChar, nRepCnt. nFlags):
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'
s
void CMainWindow::OnSysKeyUp (UINT nChar. UINT nRepCnt. UINT nFlags)
i
CString msg = "WM_SYSKEYUP",
ShowMessage (msg. nChar. nRepCnt. nFlags):
CWnd::OnSysKeyUp (nChar. nRepCnt. nFlags):
}
/o :
void CMainWindow::PositionCaret (CDC* pDC}
!
BOOL bRelease = FALSE.
if (pDC = = NULL) {
pDC = GetDC -
bRelease = TRUE:
!
CPoint point = m_peintTextOrigin:
CSiring temp = m_text.Left {m_nTextPos):
point.x += (pDC->GetTextExtent (temp. temp. Getl_ength {})).cx:
SetCaretPos (point);
if {(bRelease)
ReleaseDC (pDC}:

}
/ .
int CMainWindow: :GetNearestPos (CPoint point}
|

if (point.x <= m_pointTextCrigin.x}+  return O:

CClientDC dc {this):

int nLen = m_text.GetLength (): _

if {point.x >= (m_pointTextCrigin.x + {dc.GetTextExtent {m_text. nl.en}).cx)}

return nlLen;
inti=0;
int nPrevChar = m_pointTextOrigin.x;.
int nNextChar = m_pointTextOrigin.x;
while (nNextChar < point.x) {
i++:
nPrevChar = nNextChar; _
niNextChar = m_pointTextOrigin.x +
{dc.GetTextExtent (m_text.Left (). i)).cx:
129
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i
return {(point.x - nPrevChar) < {nNextChar - point.x) 2 - 1: i
t , ‘ '
7/ ; 7
void CMainWindow::DrawinputText (CDC* pDC)
{
pDC->SelectStockObject (NUILL_PEN);
pDE->SelectStockObject (L. TGRAY _BRUSH);
pDC->SetBkColor (RGB (192, 192. 192)).
pDC->TextOut (m_pointTextOrigin x, m_pointTextOrigin.y, m_text):
pDC->Rectangle {m_point TextOrigin x + {pDC->GetTextExtent {m_text. m_text.GetLength ())).cx.
m_rectTextBox.top + 1, m_rectTextBox.right - 1. m_rectTextBox.hottom - 1):

|
/'
void CMainWindow::Draw3DRectangle (CDC* pDC. CRect& rect)
! | .
CPen® pPen = new CPen (PS_SOLID. 1. RGB (128, 128. 128)):
pDC->SelectObject {pPeny:
- pDC->MoveTo {rect.left. rect bottom - 2);
pDC->LineTo {rect.left, rect.top);
pDC->LineTo {rect.right - 1. rect.top):
delete pDC->SelectStockObject (WHITE_PEN);
pDC->MoveTo (rect.right - 1. rect.top + 1);
pDC->LineTo (rect.right - 1. rect.bottom - 1}:
pDC->LineTo {rect.left, rect.bottom - 1):
]
/o :
void CMainWindow::ShowMessage‘{CStﬁng& msg. UINT nChar. UINT nRepCnt. UINT nFlags)
i ) - o
CString string; _ .
string Format {"\t %u\t Ysu\t %uMt %uMt %ult Y%t %u”,
nChar. nRepCnt, nFlags & OxFF,
{nFlags >> 8) & 0x01,
{nFlags >> 13) & 0x01,
(nFlags >> 14} & 0x01,
{nFlags >> 15) & 0x01);
ScrollWindow {0, -m_cyline, &m_rectScroll);
ValidateRect {m_fectScrolI};
CClientDC dc {this);
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dc.SetBkColor (RGB (192, 192, 192));
m_messages(m_nMsgPos] = msg + string:
dc. Tabbed TextOut (m_pointLowérMngn’ gin.x. m_pointLowerMsgOrigin.y.
m_messagesim_nMsgPos]. m_messages[m_nMsgPos].GetLength ().
sizeof (m_nTabStops). m_nTahStops. m_pointLowerMsgOrigin.x):
if (+4+m_nMsgPos = = MAX_STRINGS) m_nMsgPos = O:
|
Ff =
void CMainWindow::DrawMessages (CDC* pDC)
{
int pos = m_nMsagPos:
for (int i=0; i<MAX_STRINGS. i++){
pDC->TabbedTextOut {m_nointUpperMsaQOrigin.x. m_poiﬁlUpperMngriginy + {m_cyLine ® i).
m_messages|pos|. m_messages{pos}. GetLength (). sizeof (m_nTabStops),
m_nTabStops. 1n_pointUpperMsgOrigin.x);
it (++pos = - MAX_STRINGS) pos=0;

!
/7

Khi thong diep WM_KILLFOCUS dén thi ham OnKillFocus didu con chay soan thao, Tua vi
hién hinh sao cho ching duge khoi phuc & 1dn goi OnSetFocus sau, cudi cling 1a bdi bod con chay
soan thao. :

void CMainWindow::OnKillFocus (CWnd* pWnd)

!

HideCaret {};
m_pointCaretPos = GetCaretPos {);
:.DestroyCaret (}:

| .

Ham OnCreate s& nap toa do cua ky w ben Irdi nhil trong 1rudng nhip vin ban cla VisualKB
vao m_pointCaretPos. Chiing s€ duge Khéi dong lai diing vao vi (A con chay soan thao hién hinh
mdi khi clta 88 mét tieu diém vao. Vi viy viée goi ham SetCaretPos trong OnSetFocus 1a d€ dat con
¢hay soan thio vao ddu trudng nhép vin ban khi trinh 1dn ddu tién kich hoat, vi khoi phuc vao vi tri
mi n6 chiém trude dé trong céc 1dn kich hoat tiép lhw '

Ham OnKeyDown dich con chay soan thio khi ciic phim trugt tréi, phai, Home, va End bi nhén.
Khong phim nao trong dé phdt sinh thong diécp WM_CHAR, viy ta phai xir ly thong diép
WM_KEYDOWN néu ta biét khi niw nd bi nhin. Cau triic switch-case thue hién trinh (o quéan 1y
{rong (ng trén cd s8 mi phim do chuyén cho nChar. Hdm quén 1y phim trugt tdi (mé phim do cha
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no 1a VK_LEFT) bao gdm céc dong I¢nh sau day:
case VK_LEFT:
if (m_nTextPos 1= 0} {
m_nTextPos—;
PositionCaret {):

'
break;

Khong ¢é gi bi hiém & day. m_nTextPos 14 vi i noi k¥ tr GEp theo s& xen vao xau vin ban.
Xau van ban it né duge lru trong m_text cta doi tuong CString. Ham PositionCaret 13 ham thanh
phdn cia CMainWindow sit dung ham GetTextExtent dé tim vi tri pixel trong xau van hin tuemg
ing v&i vi tri ky wr Ivu trong m_nTextPos, sau d6 dich con chay soan thao dén vi trf 36 nhdy hiim
SetCaretPos. Sau khi kiém tram_nTextPos ¢& didm bio n6 khong chay qud khi dich con chay soan
thio sang trii, hAm qu.m Iy VK_LEFT gidgm m_nTextPos vi goi PositionCaret dé chuyén con chay
soan thdo. Néu m_nTextPos 1a 0, cho biét con chay soan thio di sdn sing dat vio tin cling hén trdi
cla (rudng vao, “gd phim” bj bo qua. Céac ham quan ly VK_XXX Khéc thye hién twong wr. Thi- du,
ham guan Iy VK_END chuyén con chay soan thilo dén cudi xau viin ban nhd dong 1¢nh

m_nTextPos = m_text.Getl_ength (};
PositionCaret (:

Getlength 13 ham thanh phin ciia CString, chiing cho lai A6 ddi cha xau. Six dung d6i tugng
CString d¢ lwu vin ban vao VisualKB Jam cho vi¢e quin 1y van bin don gidn hon nhidu va thugn
ticn hon so véi khi xau chi duge quin 1y nhir Iruf)‘rig cdc ky . Thi du, 1t ca nhimng gi ma ham
di€u khién OnChar phai 1am khi thém ky ty mdi dén cudi xau, s& duge thue hién nhue saus

m_text += nChar;

Khi néi dén quin 1y xau thi ¢6 18 khong c6 gi don gidn hon. Trong t¢p VISUALKB.CPP cé
maot s8¢ him thanh phfin va todn 11 cda d6i wgng CString, bao gém Left, cho lai’d6i wrgng CString
chda x ky tu bén trdi clia xau; Right, cho fai ¥y K¥ tr bén phéi nhit: vd Format, thyc hicn tao dang
xau nhur printf, '

Thit ding tiée néu VisualKB khong lam gi Vi chudt, viy ta s& thém ham OnLButtonDown dé
¢6 thé dich con chay soan thio nhd nhdn phim trdi chudt trong mang nhap vin ban.-Diéu nay cho
¢0 hoi khdo sdt ham nhén diém noi nhdn phim chudt lam tham sG va cho lai vi i ky w twong dng
trong Xau van ban. ) o i
void CMainWindow::Onl_ButtonDown (UINT nFla'gs_. CPoint point}

{ N . . .

- if {m_rectTextBox.PilnRect {point)) |
m_nrTextPos = GetNearestPos {point);
PositionCaret {);
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}

Trong d6. m_rectTextBox 1a chit nhit bao quanh madng van ban. Sau khi goi ham CRect::PtlnRcect
dé xdc dinh xem viée nhdn phim xay ra bén trong chir nhit hay khong (v trd lai ma Khong lam gi
néu khong nhin phim), OnLButtonDown tinh todn gid i m& cho mvnTclebs bang
GetNearestPos vi 201 ham friend <6 1én PositionCarct 8¢ dilt lai con chay soan thio cho phit hop.
GetNearestPos, ta thanh phin cia Idp CMainWindow, thuc hién phdn Ién cdc cong viée.
GetNearestPos trude hét kiém tra xem chudt ¢d bi nhiln vio ben 1rdi ciia xiu ky tr hay khong vi
cho lai vi trf mdéi cita k¥ tu 13 O néu ¢6 nhin: '
if (point.x <= m_pointTextOrigin.x)
return O; ’

m pomlTLxl()ngm gt loa do clia goc trén trai xau ky wr; do 1.1 cic toa do Lhuyc,n <ho ham
TextOut khi xdu ky tu duge ve trén miin hinh. Ticp theo, ham GetNearestPos cho T gia tri nguyén
biang do dai xau néu chudt dd bi nhin bén ngoai phia phai cia xau:

CClientDC dc (this): '
int nLen = m_text. GetLength {};

if (point.x »= (m_pointTextOrigin.x + (dc.GetTextExtent {m_text. nLen}).cx))
return nlen:

Két qua? Néu chudt duge nhin trong chit nhit viin bin mhumg bén phai cia ky wr phia phii nhit
hién thi dugc thi con chay soan thao duge dich dén cudi xau.

Néu GetNearestPos khong thuc hi¢n 1¢nh return nlen tren day, thi con cha;yl di duge nhin bén
trong mang nhap vin hin, & vi trf nao do trong khofml_ gitra diu trdi v phii cta xau. Tiép theo,
GetNearestPos khdi dong 3 bién va thue hién vong 1ap goi Gc.lTl..xlElenl che dén khi nPrevChar va
nNe.xlChdr lwu cdc gid tri toa do x cia diém noi nhin phim:

whlle (nNextChar < point.x) {
i++;
" nPrevChar = nNextChar:
nNextChar = m_pointTexiOrigin.x +
{dc.GetTextExtent (m_text.Left {i). i)).cx;
} .

Khi qua vong lap, i chita s& vi tri k¥ tu & phia phii ctia noi nhin phim, v i-1 chita vi tri ctia Ky -
( tinh (U phia trdi. Bay gid, tim vi td k¥ tr don gidn 13 vice tim ra xem pmm X g.m nNextChar hay -
gin nPrevChar hom va cho lai i hay i-1. ' ' '

return {(pomt % - nPrevChar) < [nNextChar pomt N?i-1:4;

Cho trudc diém 1116(, trong viing lam viéc cla cla s0, hdm GL.lchrcsth c,ho lai vi trf phu hop
cha Ky tu trong Xau m_text. Cai dat ndy khong ¢o hiéu gui cao vi phii L_m nhi¢u 1dn ham
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-

GuetTextExtent. (Vong lap khdd ddu véi ky tr bén trdi nhit wrong xau vi dich phai qua mbi ky 1
mot 1an cho dén khi tim thdy ky (v nim ngay bén phii cia diém noi nhan chudt). Cai dat thue sir
thong minh ctia ham GetNearestPos ¢6-th thue hicn 161 hon bing st dung cdch iép can nir nhi
phan, bit ddu tir gifta xau ky tr vd 13p sang trdi hay phii véi tdng s6 k¥ tr bing nita viing mi no
chua duge phii cho dén ky tu bén trdi va phii ciia diém nui nhdn phim. Vi tri kY 1 trong xau dai
128 ky tr ¢4 thé duge xédc dinh chi bang dudi tdm ldn poi GetTextExtent. Con cdch UEp can ¢o sir
dung GetNearestPos cdn dén 128 1dn goi. -

4.8 NHAP VA SOAN THAO VAN BAN

Toan b9 mi trinh thuc hién nhap, soun thio xau hién thi trong mang nhip vin ban (va e &
m_text) duce mo ta trong ham CMainWindow::OnChar. Chién luge xir 1y coa OnChar duoc 16m ta
nhu sau: '

*  Hién thi thong diep trén man hinh
*  Sla d6i xau van bin nhiy ma k¥ w trong nChar
eV xdu vin ban di sita trong man hinh

¢ DAt lai con chay soan thio

Bude mot bao gdm goi ham CMainWindow::ShowMessage, chiing ta st xem xét ky hon sau,
Xau van ban duge sira d6i nh thé nao trong bude hai phu thudc vio ma ky t liu trong nChar la gl
Néu ky tr I escape hay cho lai VK _ESCAPE hoiic VK_RETURN, m_text due xo4 bing ham
Empty (ham khéc cila 16p CString) va nap 0 vao m_nTextPos. Néu ky wr 1a Backspace (VK_BACK)
va m_nTextP'os khic 0, thi ky «r tai in;nTeleos-l bl xod vi gidm anTcx'tPos'. Néu ky tu co gid
tni trong khodng 0 dén 31, thi chiing duge bo qua. Lam viéc nay d€ lgc bo cdc ky tu dién khidn dé
khoi hién thi cdc ky ¢ vo nghia. (Khong may 1a vice ndy loc luon ca ky 1y tab. Nhu vay 1a khong
thyc 1€, nhimg dé don giin ma trinh cia VisualKB). Néu nChar chia bait k¥ k¥ tu« nao khdc thi no
duge thém vao m_text & vi trf ky tu hién hanh vi tang m_nTextPos cho phil hup.

Bly gi0, m_text duge sira d6i bing ky (v vira nhdp, him OnChar ddu con chay soan thio va tiép
tuc bude ba d€ hién thi xau da sira d6i. Ching bao £0m goi him CMainWindow:: DrawlInputText,
str dung ham TexiOut d¢ ra vin bin. Trudge khi 2oi TextOut, DrawlInputText 1ap miu nén ciia DC
- thanh xdm sdng (RGB(192, 192, 192)) sao cho cdc pixel sau cic ky e ra bang TextOut s& ¢6 mau
xdm nhu miu nén cia s6 thay vi miu tring mac dinh. (Lap ché do nén van bin thanh
TRANSPARENT nhd SctBkMode si khong 10t hon b vi cdc pivef den (i Xau cde Kyt cii sC duge
hi¢n ra). San khi TextOut trg Lai, DrawInputText thue hién mot vai didu nguac nhién: bt NULL va
chéi xdam sdng duge shon cho DC, chiing v& chit nhit ¢6 canh 1a 1ir phia phdi nhit clia xau k¢
dCn sitdn phii clia chit nhét bao quanh mdng vao vin bin. Vice nay xod (i ci cde pivel den cho dén
phia phdi cha xau ky tr, né trd nén quari trong néu m_text ngdn hon tride d6, thi du khi ky ur bi
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x0d do nhin Backspece. Thit lang phi khi xod moi cdi cho dén phia phéi ctia xau ky (0 mdi khi né
duoe hién thi, nlumg Giép can nay lim don gidn logic 1ap tinh bing cich chi cin goi mot ham dé
vé chinh Xdc xau trén min hinh ma khong quan tam dén cdi gi cd tnede d6. Va xod moi thir & phia
phii clia xau s& han che nhip nhdy ¢6 thé xay ra néu ta thue hién viéc xod todn bo mang nhip van
ban vit v d¢ 1én mbi khi goi ham DrawInputString.

OnChar k&t thic bing goi PositionCaret d¢ dat lai con chay soan thio st dung gid tri trong
m_nTextPos vd ShowCaret d& hién (hi lai con chay soan thao. D xem cdi gi xdy ra néu ta khong
ddu con chay soan thio trude khi cap nhit cita 86, thir loat cde him HideCuarct va ShowCaret ciia
OnChar, dich lai chuong trinh t6i 20 vai ky tr. Khi quan sat k&t qui, chic chin ta thdy su cdn thigi
clia vice dau va hién con chay soan thao, tham chi doi khi thdy con chay soan thao nhiip nhay.

4.9 QUAN LY CON CHAY CHUGT

Gia sit ta chuycn dich con chay chudt (cursor) vong ql|a1nh trong VisualKB, cha y ring né thay
Jd6i tir miii tén kKhi & ngoai miing nhap vin bin thanh I-beam khi & trong chiing. Vin d¢ nay wong
ddi dé thue hién. Ciu (i clia CMainWindow st dung CWinApp;:LnadSmndurdCursnr dé& 1dy duqe
mi“j:t cap chi danh con chay, né duge hau vio m_hCursorArrow va m_hCursorlBeam:

m_hCursorArrow = myApp.LoadStandardCursor {IDC_ARROW).
m_hCursorlBeam = myApp.LoadStandardCursor (IDC_IBEAM):

Sau d6 né st dung AfxRegisterWndClass d¢ dang Ky 1dp cita s6 vii con chay NULL va tao cira
sO VisualKB tir 16p: '
' CString myClass = AfxRegisterWndClass (0. NULL. {HBRUSH]} ::GetStockObject (LTGRAY_BRUSH).
myApp.LoadStandardicon (IDI_APPLICATION):
CreataEx (WS_EX_DLGMODALFRAME. myClass, "Visual Keyboard™,

WS_OVERLAPPED | WS_SYSMENU 1 WS5_ CAPTION | WS_ MlNIMIZEBOX

- CW_USEDEFALULT. CW_USEDEFAULT. CW_ USEDEFAULT

CW__USEDEFAULT. NULL. NULL, NULL):

Ham OnMouscMove hodn thién cong viée bing 10 goi ::SetCursor méi khi dich chuot d€ lap
con chay thinh m_hCursoriBecam hay m_hCursorArrow, phu thude vao vi tri con chay:

void CMainWindow::OnMouseMove (UINT nFlags. CPoint point)

{ .

::SetCursor {m_rectTextBox.PilnRect (point) ? m_hCursorlBeam : m_hCursorArrow):

Két qua? Khi con chay dén gdn vin bdn noi ta dang g6 vio tmg dung, chiing doi thianh 1-beam.
do vy ¢6 thé dinh vi chinh xdc con chay soan thio trude Khi di chuyén né bang chudt. Ben ngoud
chir nhat vin bdn nd lai ted lai hinh dang thong thudmg - mii én. Vit BGi vi con chay trong idp la
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NULL., ta khong nhin thiy nhip nhiy khi chuyén chuot. |

f)é"_thffy 16 § nghia cha “nhdy”, hdy thir thay ddi chi s6 dicu khién con chay NULL khi goi

| AixRegisterWndClass thanh myApp.LoadStandardCursor (IDC_ARROW) 16i dich lai chuony

trinh. Khi dich con chay qua mang nhap van hén, s& thdy chiing nhdp nhay qua lui giffa miii 1&n v

[-beam khi Windows vé& chiing va ham ::SetCursor cling v& lai chiing mdi khi dich chugt. Khong

cdn phdi néi, nguds sir dung sz thdly khé chiu. Viée ding ky con chay 16p NULL khi ta dinh thay
doi con chay trong ham OnMouseMove sg tranh dugc vin dé nay.

4.10 CAC DIEM CAN QUAN TAM

VisualKB goi ham CMainWindow::ShowMessage dé hién thi lai thong di¢p wen clra 6 man
hinh. ShowMessage 1ap khuon miu xau ra mdi nher goi ham CString::Format, sao chép ching vao
noi it duge st dung nhit trong mang m_messages, {rugt ndi dung hi¢n hinh c¢ha cira sé lén mot
dong, var goi CDC::Tabbed TextOut dé hién thi xau thong di¢p méi & ddng cudi. TabbedTextOut
duge sir dung thay cho TextOut dé 130 ¢Ot trén diu ra. (Nau thicu csce ky tur tah, s& khé, hiu nhu
khong thé thuc hien viée dar cdc ky wr eva co chir ty 1¢ thanh cé1). Cdc thiét dM rah stop duge kKhoi
tao trong ham OnCreate sir dung cic gid tri trén co sé do rdng trung binh cita ky tr duce Iuu trong
mang m_nTabStops, dia chi cia chiing duge truyén cho Tabbed TextOut mai khi duge goi. Cde xau
thong di¢p Iwu trong ming m_messages do vily ham OnPaint ¢6 thé ve lai ciéic thong dicp trén cira
s0. Thinh phin dit licu m_nMsgPos clia CMainWindow ddnh diu vi trf trong miing noi s& sao chép
xXau 1ép theo vao. Chiing dugc tang méi khi goi Shochssagc (n6 lai tréy v& 0 khi 16i gidi han cia
mang) sao cho m_messages [udn chita 12 thong di¢p ban phim cusi ciing duge hién thi Ta man
hinh, '

Cic ham diéu khicn thong di¢p nhir OnSysKeyDown va OnSysKeyUp trong VisualKB chi dg
hicn thi lai cdc thong di¢p ban phim, phii goi ham diéu khién 16Gp cor sy twomg (g trude khi i Tai:
void CMainWindow::OnSysKeyDcwn (UINT nChar. UINT nRe;)Cnt_. UINT nFlags) .
{ .
A - o
CWnd::OnSysKeyDown (nChar. nRepCnt, nFlags). .
l

N&u khong tm nhue viy thi cdc I¢nh chuin nhy Alt-Spacebar va Ali-Tub <o Khong im vige nita.
Diy I diém vo cling quan trong. Khi ta by thong diap, phii tfuyén 10an bo nhitmg gi mi ta khong
xtr Iy cho 1ap co siv. Chiing dic bi¢t quan trong d01 vdi cic thony dicp phim hé thong va cdc lhony
di¢p chudt ngoaj ving, lam vige, bdi vi ¢i hai ding vai trd quan trong 1am cho cfra s6 tng dung c¢o
thé img xir nhu moi cifa s6 khéc trong man hinh. o

Ham CMuinWindow::meBDRcclanglc la diém quan 1am cud cing trong mi ngudn cia trinh
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VisualKB, chiing v& chir nhat bao quanh ming nhiap xau ky 1y vi hién thi thong diép ban phim.
Biy khong phii chir nhat thong thutmg; ching xudt hign nhu 3D. Cho trude con trd dén ngit canh
thi¢t bi va qui chiéu dén d6i tugng CRect ma ta chit nhat, Draw3DRectangle vE chit nhit 2D bing
dudng bitn mau xam den (RGB (728, 128, 128)) & phia trdi va trén va-dudmg tring nhd it
WHITE_PEN & phia phii va dudi. bidu nay lam “dnh sdng”™ chicu trén cita 8 di 1ir phia trén, trdi,
ching phil hop v&i mo hinh dnh sang cia Windows 95/98 danh cho bicn cira sé.

4.11 CAC VAN PE KHAC CUA BAN PHIM

C6 hai thong di¢p ban phim vin chua duge ban ludn 161 béi vi ching it duogc str dung. Nhidu ban
phim Windows gqudc (€ cho phép ngudsi sit dung nhap ky 1 ¢6 dau bing cdch 8 phim “chét” hidu
dién ddu sau ky tr ctia né. Ham = TranstateMessage dich thong dicp WM_KEYUP {romg (tng phim
“chét” thinh thong dicp WM_DEADCHAR (va thong dicp WM_SYSKEYUP sinh ra bdi phim
"chét” thanh WM_SYSDEADCHAR) vd dat ching vio hing doi thong digp cua tmg dung.
Windows cung cip logic 16 hgp cde thong dicp nay véi thong diép ky e d€ sin sinh ky wr cd diu,
viy thong di¢p phim “cht” thutmg duge truyén cho xir 1§ mic dinh. Nhung mdt s¢ Gng dung nhan
timg thong di¢p phim “chél™ vii hién thi ddu twong tmg. Sau d6 g& phim GEp theo sé thay the dilu
bing k¥ tu cé ddu. Didu nay lam ngudi sir dung dé€ chiu hom do trdnh viée g6 phim “chét™ nhy
phim “mu”. '

Ung dung co thé diéu khién 16¢ ¢ nhip nhay ctia con chay soan thao nhdr him ciia Windows
::SetCaretBlink Time v ¢6 the 1dy gid tri hi¢n hiinh nhéy him ::GetCaretBlink Time. Lénh:
+:SetCaretBlinkTime (500):

nap Khoing nhdy 1a 500ms. Vi con chay soan thio [ tai nguyén chia sé, tmg dung cin lwu thoi
gran nhdy trude Khi thay d6i nd va khoi phuc gid tri goc trude khi mét ticu diém vao. Tét nhit 1a
khong nén thay déi chiing va sit dung gid tri duge Fp ngodi chteong trinh, trong Control Panel.

Lap trinh vicn thedmg sir dung bd ky tr ASCII, thong thudmg sir dung céc ham C nhu toupper
vi tolower 'd¢ chuydn d6i (i ky te thudmg sung k¥ 1 hou vit nguge lai. Doi khi str dyng “meo™ dé
chuyén biing cich xod cdc bit § vir 8 clia ma ky tr nbar sau:

ch &= 0xDF. // Chuyén ch sang chit hoa

ch | = 0x20; // Chuyén ch sang chif nhé

Céc céch nay déu khong hay cho chuong trinh Windows. Ching ¢6 thé lam vige 161 véi cdc ky
tr theo qui dinh, nhumg khong lam viee vdi cic ky (r 6 dau nhue ky tu quoe 1€ BE thue hicn
chuyén dsi ndy, hiy ding ham cla Windows::AnsiUpper va ::AnsiLower hay him MakeLower va
MakeUpper ctia CString. Diéu niy trdnh dugc 181 khi tmg dung sir dung tip mi quéc (&
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THU'C DON, THANH CONG cuU
VA THANH TRANG THAI

Thuc don ddy xudng (pull-down) ¢6 thé 1a thinh phin giao dién duge chilp hh:_ln rong ridi nhat
trén the gidi. Hau nhu bt k ai ngdi vao trude méy tinh déu thdy thue don, ddng thdi déu bigt ring
viéc nhén phim vao muc ndo d6 trén thanh thye don s hién thi danh séch lénh.

Trong ng dung Windows® 95/98, thuc domn thudng duge dinh nghia tir bén ngoai chuong trinh,
tai mau 1ai nguyen (resource template) va duge nap khi chuong trinh chay, tuy nhién thue don ciing
c6 thé duge e, dong tao ra khi chuong trinh chay. Khi chon muc cia thye don, Windows 95/98 gl
cho clta s6 chui thyc don d6 thong diep WM_COMMAND véi tir thdp ciia WPARAM chira chi
danh ID (12 s8 nguy&p) ctia muc. Trong tmg dung MFC, ham thanh phdn wong tmg tr dong kich
hoat thong qua 4nh xa thong di¢p. Khung img dung ca MFC lam ting sttc manh miu thye don-
thong digp bang cdch cung cdp co ch dé sit dung dé déng b cdc muc thue don véi thong tin trang
thdi do dng dung quan 1y, din dudng cho cdc thong digp i¢nh gitta cic doi tugng khic nhau trong
Umg dung tai ligu/quan sdt (document/view). Hon nira cic doi tugng xay dimg tir 18p CToolBar va
CStatusBar cua MFC dé tich hgp vdi thuc don d€ cung clip phim nhin tvong duomg cho céc lénh
chung va van ban trg gidp cho cdc muc thyc don. M9t khi da lam thuc don theo MFC, ta s€ khong
con mudn 1am theo céch i nira. '

Chuong nay trinh bay cho 13p trinh vién mdi ké cd nhimg ai dd ¢6 kinh nghiém mot phuong
phéap quan 1y thye don trong ngit canh cha MFC va khung (g dung. Ta s¢ khio sdt viéc 1ap thuc
don va xir 1y chon myc thuc don, viét trinh diéu khién cho myc thue don, cung cdp phim lénh cip
t6c (keyboard shortcuts - acceleratorsy cho myc thyc don, tang.cuimg ghép néi thye don vdi thanh
cong cu va thanh trang thdi; va tao thyc don ngft cinh bing nhin phim phai. C6 nhidu viln dé phai
ban, ta hdy di l4n lugt. Trude het, hiy xem xét vigc 1o thue don co ban va cach néi né vio dng
dung. )

5.1 THYC DON VA TAI NGUYEN THYC BON

Cach d& nhdt d€ dinh nghia thuc don 13 them mdu thuc don vio tep RC ctia ting dung. Mot khi
duge dich, miu s trd thanh tai nguyén ohi phan duge lién két vio tép EXE va dugc tham chiéu
bang tén hay chi danh ID tai nguyén.

Khi xay dung 15i tmg dung bing Visval C++™, AppWizard sé tao miu thyc don trong tu nhu
dudGi day. Trong d¢;-IDR_MAINFRAME 1a ID (s6 nguyén) cila tdi nguyén. Ta ¢é thé chi ra xau
e

139



Chuong 5 Thuc don, thanh céng cu va thanh trang thai

hay chi danh ID nguyén bit k¥ ma ta mu6n. PRELOAD vd DISCARDABLE xic dinh céc thute
tinh cua thuc don.

Chuong trinh 5.1 Mau thuc don don glan .

IDR_MAINFRAME MENU PRELOAD DISCARDABLE
BEGIN

POPUP "&File”

BEGIN - _ _
MENUITEM "&New\tCtri+N". - ID_FILE NEW
MENUITEM "&Open.. A tCtrl+0O”.  ID_FILE_OPEN .
MENUITEM "&Save\ tCtrl+S", ID_FILE_SAVE
MENUITEM "Save &As...", *ID_FILE_SAVE_AS -
MENUITEM SEPARATOR
MENUITEM "Recent File”, - ID_FILE_MRU_FILE1.GRAYED
MENUITEM SEPARATOR

~ MENUITEM "E&xit", ID_APP_EXIT

END - L

POPUP "&Edit"

BEGIN'

MENUITEM “&Undo\MCtr+Z", ID_EDIT_UNDO
MENUITEM SEPARATOR '
MENUITEM "Cu&t\Ctrl+X", ID_EDIT_CUT
MENUITEM "&Copy\MCHrl+C", ID_EDIT_COPY
MENUITEM "&PasteMCHrl+V", ID_EDIT PASTE

END '

POPUP "&View"-

BEGIN '

MENUITEM "&Toolbar", - ID_VIEW_TOOLBAR
MENUITEM "&Status Bar”, ID_VIEW_STATUS_BAR

END

POPUP “&Help"

BEGIN
MENUITEM "&About MyApp...", ID_APP_ABOUT

END

END

Céc lenh gita BEGIN va END dinh nghia n¢i dung thuc don. Cic lenh POPUP chi' ra muc thuc
don muc dinh (top-level) - 1a céc muc xudt hign trong thanh thyc don trén dinh cita s6. M8i muc
trong thuc don mic dinh 1a mét thuc don khéc, goi 12 thue don pop-up. Lénh MENUITEM dinh
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nghia cdc muc thue don ctia thue don pop-up. Cic xau trong ddu nhdy dinh nghia tén ctia muc thuc
don, ky tu “&” xac dinh phim 1énh. '

Ky tr\t tach xau ky t cia muc thuc don ra khoi tén phim 1¢nh, chiing s& xen ky tu tab sao cho
phim Iénh dugc chinh hang trong thuc don. D6i khi 1ap trinh vién sir dung \a dé can phai xau ky tr
phim 1énh. Hinh 5.1 1a thuc don sinh ra tir mau trong chuong trinh 5.1 khi chon thuc don File.

J+ Untitled - sdi
[ Fie Edt View Help

i
Qpn,.. CIID EI @ﬂ .

Mi[=] E3

Save Clrl+S
Save As...

RecentFile -

Exit

Create a new document | [NUM | 4

Hinh 5.1 Thuc don tép don gian

Céc gid tri ID_XXX di sau xau muc thye don trong Iénh MENUITEM 12 ID ciia 1¢nh. Chiing 1a
s0 nguyén dugc tdi vao tir thap cta thong diep WM_COMMAND khi ngudi sir dung chon muc
thue don. M6i muc thuc don duge gan ID duy nhit ¢6 gid tri tir 1. dén OxDFFF. Lap trinh vién
MFC thudng st dung Iénh #define d€ dinh nghia chi danh ID cia muc thue don trong
RESOURCE.H. Cic chi danh ID trong chuong trinh 5.1 da duge dinh nghia trong t¢p AFXRES.H
cia MFC, vdy ta khong cdn phai tu dinh nghia chiing. Sir that, néu ta 20p AFXRES.H vao t¢p RC
va thém ca céc 1¢nh #define twong g véi bt ky ID nao dinh nghia trude, chuong trinh tng dung
s€ khong dich dugc. D€ tranh dung do nay, lap trinh vien MFC thuong phai thém tién t6 IDM_ vao
céc muc thue don tu dinh nghia. Mot khi khong mudn sir dung ID dinh nghia sin thi dimg gop tép
AFXRES.H vao chuong trinh.

Khi dinh nghia muc thuc don bing 1énh MENUITEM, ta ¢6 thé chi ra trang thai khéi ddu cia
muc. Tir khod GRAYED di kém muc thuc don File/Recent File trong hinh 5.1 lam “xam’™ muc
thue don, 1am cho né khong chon duge. Tirkhod hay diing khic nira 1 CHECKED, chiing dat diu
tich (\) bén canh muc thuc don. Céc (mg dung Windows viét bing C vdi cong cu phat trién phin
mém clia Microsoft. (Software Developmmr Kit - SDK) thudng hay sir dung ky thuat niy, nhung
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trong Umg dung MFC lai khong vi co ché cép nhit giao dién v6i ngudi dang (User Interface - UT)
cha khung tng dung quin ly tv dong trang thii cic muc cla thue don. Dudi diy ta s€ xem xét k¥
hon vé cap nhat Ul cia MFC.,

Khi AppWizard sinh thuc don mic dinh, chiing ciing tao ra bang phim 1¢nh cdp t8c di kém theo.
Bing phim lénh do AppWizard phét sinh cho thuc don trong chirong trinh 5.1 dugc nhiic lai trong
chuong trinh 5.2. M3i ddng trong barig chi ra mot phim hay 16 hop phim 1¢nh. Nhém thit nhat
trong m&i dong 12 ma phim do. Nhém thit hai 13 chi danh ID 1¢nh clia phim 1¢nh cdp 16¢. Sau t
khod VIRTKEY Ia tit tuy chon'- CONTROL cho phfm Crrl, SRIFT cho phim Shift, va ALT cho
phim Alt. Chi ¥ quan hé phd hgp gitta 1D phim iénh trong chuong trinh 5.2 va ID cia muc thue
don trong chuong trinh 5.1. Nhin Ctr!-C s& tuong duong voi chon Copy tir 1lhu‘c don Edit bdi vi ca
hai déu duge gdn ciing ID 1¢nh.

Chuong trinh 5.2 Bang phim lénh don gian

IDR_MAINFRAME ACCELERATORS PRELOAD MOVEABLE

BEGIN
N, (D_FILE_NEW, - VIRTKEY.CONTROL
“0", ' ID_FILE_OPEN, VIRTKEY.CONTROL
S, ID_FILE_SAVE, VIRTKEY,CONTROL
"z ID_EDIT_ UNDO.  VIRTKEY.CONTROL
"X, ID_EDIT_CUT. VIRTKEY.CONTROL
e, ID_EDIT COPY,.  VIRTKEY,CONTROL
S0 ID_EDIT_PASTE. VIRTKEY .CONTROL
VK_BACK,  ID_EDIT_UNDO, VIRTKEY.ALT
VK_DELETE.  ID_EDIT_CUT, VIRTKEY SHIFT
VK_INSERT, ID_EDIT_COPY, , WVIRTKEY,CONTROL
VK_INSERT,  ID_EDIT_PASTE, VIRTKEY.SHIFT
VK_F6, . ID_NEXT_PANE. VIRTKEY .
VK_F6, ID_PREV_PANE. VIRTKEY,SHIFT

END ' ,

5.2 NAP THYC DON VA PHIM LENH CAP T6C

Truéc khi thuc don xudt hign trong ting dung, chiing phai duge nap va gin vio cita s6. Viéc nay
thong thudng dugc thuc hién trong mot budc bing cach chuyén chi danh ID cha thuc don cho ham
Create md n6 duoc goi khi tao cira s6, niumg n6 ciing.c6 thé duge thye hien bing cdch xy dung
d6i twong CMenu, nap thue don nhd CMenu:LoadMenu, va gin né vio cira s6 nhd
CWnd::SctMenu. Lénh sau day tao cira s6 khung trén co s& 10p CFrameWnd clia MFC va nap,
gén tr dong vao thuc don ¢6 chi danh ID 13i nguyen 12 IDR_MAINFRAME: ' :
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Create (NULL, "My Appiication™. WS_OVERLAPPEDWINDOW,
rectDefauit, NULL, MAKEINTRESOURCE (IDR_MAINFRAME)};

Tuong ty, céc 1énh sau day nap thyc don téch biét v gén né vao cira s khung dang (6n tai:

CMenu menu;

menu.LoadMenu (IDR_MAINFRAME),
SetMenu (&menu);

menu.Detach {J;

Ky thuat cugi ciing va c6 hiéu qui dé nap va gén thye don khi chuong trinh dang chay (on-the-
JIv), d6-1a cdi ma 14p trinh vién mudn 1am khi img dung tro gidp cd thue don dai va ngin, Néu eira
- 6 dang nhin thdy trén man hinh khi SetMenu duge goi, phii dim bio chic chin 12 <6 goi
CWnd::DrawMenuBar dé thyc don duge v& lai phin énh su thay ddi. Trong (hi du trén ddy, ham
Detach ciia d6i twong thyc don duge goi d€ tich d6i argng thue don tir @i nguyén thye don dé sau
nay ching khong bi phd hily khi thuc don ra khéi midn idc dong. (Nhin gua hén trong
AFXWINLINL va ta st thdy hiy 1&r CMenu ¢6 goi DestroyMenu). Tai nguycn thue don duge xod
tr dong khi clra s8 khung bj phé hiy. Ta khong cdn phii quan tam tai nguyén bi rd 1 do thuc don
¢on & lai chimg nao thue don cdn gin vao cira sé.

~ Phim lénh ciing vay, phai dugc nap (r trinh Wing dung. Nap bing ma I&nh cho clra s6 khung khi
don gian: chi cin goi CFrameWnd::LoadAccelTable véi ID thi nguyén ciia bang phim l¢nh. Lénh:

LoadAccelTable (MAKEINTRESOURCE [IDR_MAINFRAME});

nap bing ma 1¢nh ¢6 ID 1a IDR_MAINFRAME va lién két ching véi cira s6 khung. Trong chuong
trinh C, bang ma 1&nh khong tich cuc cho dén khi vdng lap thong di¢p duge sira ddi dé xir 1y cde
thong di¢p nh :TranslateAccelerator truéc khi chuyén ching . cho ::TranslateMessage va
:DispatchMessage. Trong MFC, 16p CFrameWnd nap chong ham do CWnd::PreTranslateMessage
va goi him ::TranslateAccelerator cho ta néu bang phim lénh da duge nap - ¢6 nghia 1 n&u thanh
phin dir lieu m_hAccelTable clia ddi tuong cira s6 khung chda chi danh bing phim Ienh khdc
NULL.

Céch quin 1§ bing phim 1¢nh khi nap cho cita s8 khong c6 khung c6 khic, chiing khong trg
gitip bang phim 1¢nh nhu trong CFrameWnd. Gia sir ta xay dumg 1dp ctra sé phii sinh tr CWnd va
mudn nap bing phim lénh. Saw day 1a cich phai 1am. Truée hét, thém thanh phin dit liéu m_hAccel
(ki€u HACCEL) vjo 16p cira s6. Ticp theo, ngay vio thdsi diém bit ddu chay ¢huong trink, o6 thé
trong cfu tr cha clra s¢ chinh, ngay sau khi 201 Create, hily sir dung ::LoadAccelerators dé nap
bing phim Iénh. Chép gi tri cho lai tir ::Loa(?Accclcrators vao m_hAccel. Cuéi cding, trong 16p cira
s6, nap chéng PreTranslateMessage va goi :TranslateAccelerator véi chi s6 ltu trong m_hAccel.
Sir dung gié tri do ::TranslatcAccelerator cho lai nhu gid tri cho lai cita PreTranslateMessage dé
thong diép s& khong duge dich va chuyén di néu :: TranstateAccelerator da sir dung chiing. |
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Sau day Ia doan ma trinh dé:

/7 Trong céu ¥ cha CMyWindow ...
m_hAccel = ::LoadAccelerators(AfxGetlnstanceHandle {. MAKEINTRESOURCE {IDR_MAINFRAMEL):
/7 Nap chéng ham PreTranslateMessage
BOOL CMyWindow::PreTranslateMessage (MSG™ pMsg)
{
return ({(hAccel 1= NULL) && ::TranslateAccelerator (m_hWnd. m_hAccel. pMsg)};
}

VA Lrumg img dung, cira s6 kjéu CWnd s& sit dung bing phl’m 1énh diing nhur mrfmg hop cira s6
Khetng. ’

Chi ¥ rang bang .ph't'm lenh do ::LoadAccelerators (hay LoadAccelTable) nap khong cin phii
x0d trude khi két thiic, bai vi Windows tu dopg xoa Lhung

Né&u quan sdt bén trong tng dung phdt sinh tir AppWizard, s& khong thay ma trinh nap thuc don
hay bang mi 1énh. DS 13 do AppWizard tao img dung i lidu/quan sdt ¢6 sir dung miu tai licu phdi
sinh tir 16p CDocTemplate clia MFC d€ xdc dinh quan h¢ gifra cdc cira s6 khung, €3t ligu vi'quan
sdt. Trong Ung dung 13i lidu/quan sdt, khung tmg dung nap thuc don va hing phim 1énh. Khi ting
dung bit diu chay, khung dng dung goi ham CreateNewFrame clia miu (i li¢u d€ tao cira 6
khung, goi him CreateNewFrame d¢ lap d6i urgng cita s6 khung. sau d6 goi him LoadFrame ciia
d6i tugng. LoadFrame tao cira s khung vi nap thuc dom, bing phim [énh., bidu nrgng, tieu d&¢é cika
s6 trong ciing mot budce. Ta cling 6 thé str dung LoadFrame trong ing dung non-doc/view. Gid su
pFrameWnd trd d¢n cita s6 khung chua khdi dong gid tri, 1énh

pFrameWnd->loadFrame (IDR_MAINFRAME};

tao clra s6 khung, gén né vao d6i lgng clra s6 khung, v tu dong nap thue don, bing phim lenh,
biéu twong hay 1ai nguyén xau k¥ tu ¢6 chi danh 1D 12 IDR_MAINFRAME. '

5.3 CAC LENH VA ANH XA THONG DIEP

Khi ngudi sit dung chon myc trong thue don hay nhin phim I{:nh, cira s6.lién quan s& nhan
thong diep WM_COMMAND vdi tir thip clia wParam luu chi danh ID 1¢nh va tlr cao ¢6 gid tri
khi chon thuc don, hay gid tri 1 khi chon phim 1¢nh. Cic iing dung MFC 4nh- Xa cdc sy ki¢n cha ca
hai loai nay vao ham thinh phén clia 16p tuong ng nhd cic ddu vio 4nh xa thong di¢p
ON_COMMAND. Anh xa thong di¢p sau ciia 16p cira sG phdi sinh tir CFrameWnd vii tén
+ CMyFrame lién k&t cdc muc thuc don Fife New vd File Open, ¢6 chi danh tuovng'fmg la
ID_FILE_NEW va ID_FILE_OPEN, vao cdc ham thinh ph&n vdi tén OnFileNew vl OnFileOpen:

BEGIN_MESSAGE_MAP (CMyFrame, CFrameWnd)
"ON_COMMAND {ID_FILE_NEW, OnFileNew)
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ON_COMMAND ({ID_FILE_OPEN, OnFileOpen)
END_MESSAGE_MAP

Khong c6 gi bi hiém véi cdc tén him; ta c6 the sl dung bt k¥ tén ndo mi ta mudn. Nhu chi ra
trén diy, CMyFrame::OnFileNew va CMyFrame::OnFileOpen sé duge kich hoat vio thoi diém
New va Open duge chon tir thue don File hay nhan phim 1¢nh tuong duong clia ting dung.

R4t nhiéu 1ap tinh vién C quen sir dung cfu tric switch-case dé t& nhénh thong digp
WM_COMMAND nhd chi danh ID 1¢nh. Nhu ta thdy tir thi du ndy, MFC 4dp dat ma trinh “dep
hon" trong cdu tric thong digp bang sir dung céc dnh xa thong diep dé hudng céc thong diép
WM_COMMAND 151 ham didu khién tuong tmg trén co s& ID 1énh trong wParam. Néu dinh nghia
wParam ¢6 bi thay ddi thay ddi (nhwr da 1am giita Windows® 3.1 va Windows 95/98), chi don gidn
dich lai thi s& cap nhit duge chuong frinh cla ta bdi vi macro ON_COMMAND s& duge cip nhit
theo.

Trong céc img dung khong ¢4 Kién tric tai licu/quan st ciia MFC, cdc thong diép thue don ludn
dnh xa dén céc ham thanh phin ciia cira s6 ctia thue don. Trong tng dung tii litu/quan sat, cic
thong digp thuc don ¢6 thé duge sit dung bt ky dau - trong 16p quan sit, 16p khung, 16p tai lidu,
hay tham chi 16p tmg dung. Khung ing dung thém cdc dai lugng khic cho viéc ‘xir ly
WM_COMMAND bing vi¢c cai dit hé théng din 1¢nh rdt manh, cho méi ddi twgng mot co hoi xir
I\ lhOng diép t thuc don va diéu khién. Ta s& xem xéi din 1¢énh hoat dong qua hai cai ddt tnudge khi
gidi thiéu kién tric tai lidu/quan sdt.

5.4 DAI LENH

Doi khi higu qua hon néu xit 1y dai cic chi danh D clia muyc thie don vai mot him thianh phin
thay cho cung cdp ham thanh phin riéng ré cho ching. Hiy xem xét img dung vé ¢6 thue don Color
tr d6 ngudi st dung c6 thé chon cac mian do, xanh 14 cdly, xanh Yam (red, greeh. hoic biue). Chon
mau tl thuc don s& nap bién thanh phin v&i t¢n m_nCurrentColor mot gid tri 1D cia muc' thyc don
di dugc chon, tiép theo 1a thay d6i mau v& trén man hinh. Ddu vao 4nh xa thong diép vi cdc ham
thanh phin lién quan cho mdi muc thuc don phai duge cii dit nha sau:

ON_COMMAND {ID_COLOR_RED. OnColorRed)
ON_COMMAND (ID_COLOR_GHEEN, OnColorGreen)
ON_COMMAND (ID_COLOR_BLUE, OnColorBlue)
void CMyFrame::OnColorRed {)
{

m_nCurrentColor = ID_COLOR_RED;,
1 .
void CMyFrame::OnColorGreen ()
{ .
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m_RCurrentColor = ID_COLOR_GREEN:
}
void CMyFrame::OnColorBlue

(
m_nCurrentColor = ID_COLOR_BLUE;

}

Tuy nhien, day khong phdi cich 1am hi¢u qua khi xir 1§ thong diep tir thuc don Color vi mbi
ham diéu khién thong diép thyc hién ciing cong viéc chinh. Va hidu qua giam di néu ¢6 10 dén 20
mau dé chon thay cho ba mau.

Mot céch Jam gidm du thita trong logic quan 1y thuc don Cfl{‘_i. chuong trinh 13 4nh xa toan bo ba
muyc thyc don dén cang ham thanh phén cia CMyFrame vi khai théc chi danh muc thuc don bing
ham CWnd::GetCurrentMessage, nhu sau:

ON_COMMAND {ID_COLOR_RED, OnColor)
ON_COMMAND (ID_COLOR_GREEN, OnColor)
ON_COMMAND (ID_COLOR_BLUE, OnColor}
void CMyFrame::OnColor {)

{ : )
UINT niD = (UINT) LOWORD{GetCurrentMessage (- >wParam);
m_nCurrentColor = nlD; '

!
Cong viéc nay vin cdn chua hoan héo vi n6 cdn phu thudc vao gid tri chia wParam.

Giéi phdp t6t hon 12 ding macro ON_COMMAND_RANGE ciia MFC, chiing 4nh xa dai céc
ID dén him thanh phin chung vi téi ID ctia muc dén ham thanh phin nhir tham s6. Bay gid, gia sir
ID_COLOR_RED, ID_COLOR_GREEN, va ID_COLOR_BLUE chita céc gl to lien tuc va
ID_COLOR_RED, ID_ COLOR BLUE 1a gid i thdp vd cao nhdt cla dii, (thi du,
D COLOR RED=100, ID_ COLOR _GREEN=101, va ID_COLOR_BLUE=102), ta c6 thé viét Tai
ma trinh cho thye don Color nhur sau:

ON_COMMAND_RANGE {ID_COLOR_RED, ID_COLOR_BLUE, OnColor)
void CMyFrame::OnColor (UINT nlD)
{
m_nCurrentColor = nlD;
} ot

Khi ngudt st dung chon mau va him CMainWindow::OnColor duge goi, nID chita
ID_COLOR_RED, ID_COLOR_GREEN, hoic ID_COLOR_BLUE dé phan bi¢t viéc chon. Va mot
lgnh don gidn dat gid tri thich hgp cho m_nCurrentColor, khong quan tam dén muc thuc don nao
duge chon.
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5.5 TRINH DIEU KHIEN CAP NHAT

Trong nhiéu ing dung, cic muc thuc don thudmg xuyén duoc cap nhat dé phin 4nh trang thai
clia iing dung. Thi du trong thuc don Color, chon mau ¢6 thé dat ddu chon (v) bén canh muc thue
don. Trong thyc don Edit, cac muc Cut, Copy thudng bi 1am mat hiéu luc luc khi khong c6 van ban
(hay dii lieu) duge chon, va mic thuc don Paste chi duge tich cui:: khi c6 céi gi d6 trong Clipboard
dé d4n. :

Thong thudng 14p trinh vién C sir dung mot trong hai cdch dé dit trang théi cho muc thuc don:
cap nhat ngay muc thue don khi hanh dfng lien quan xdy ra, hoic ching biy théng diep
WM_INITMENUPOPUP chi ra thuc don pop-up sé hién thi vd c4p nhat todn b céc muc trong
thie don. MFC cung cdp co ché don gian hon (va ddc 1ap v6i loai mdy, h¢ diéu hanh) dé cap nhat
cic muc thuc don. Bing céich them macro ON_UPDATE_COMMAND_UI vio #nh xa thong diép,
ta c6 thé chi 13 céc ham thanh phdn ding 1am ham diéu khién c4p nhat cho céc muc thuc don. Khi
ngudi sz dung chon thue don, khung ing dung bly thong diep WM_INITTMENUPOPUP va goi

toan b0 ham diéu khién c4p nhat tuong quan vé&i cdc muc thiuc don. Méi ham diéu khién cap nhat

duge chuyén cho con tré d&n doi tugng CCmdUI biéu difn myc phat sinh thong diép cip nhat, va
cic ham thanh phin ciia n6 c6 thé duge it dung dé cap nhat. Hon nifa, b& vi CCmdUI khong 1
dac thd cho bét ky loai ndo clia thanh phn ghép ndi img dung, cing ham diéu khién cap nhat ¢
thé sir dung chung cho ci thuc don, thanh cong cu, vA cdc d6i tuong giao dién vdi ngudi sit dung
(UI) khéc.

Cic ham di€u Kkhién cap nhat dugc gin ddu vio 4nh xa thong  diep
ON_UPDATE_COMMAND_UI. Cdc ddu vao anh xa thong diép, cic ham di€u khién ]@nh; va him
didu khién c4p nhat dugc chi ra trong chuong trisih 5.3 ¢6 thé duge sir dung cho muc thue don Edit
Copy trong ing dung cho phép ngudi sitr dung ahap vin bin trong hdp soan thio (edir corntrol) biu
dién bing ddi twong CEdit c6 tén m_edit. M&i 1an thuc don Edit duge chon, OnUpdateEditCopyUI
bt ddu hoat dong va goi CEdit::GetSel d€ xdc dinh xem xau ky tr ¢6 duoc chon hay khong. Néu
cé (n€u nStart = nEnd), thi goi CCmdUT::Enable € lam tich cuc muc thuc don Copy. Néu khong
¢6 xau ky tir ndo dugc chon (nStart = nEnd), thi myc thic don bi 1am “m4t higu Tuc”.

Chuoung trinh 5.3 Muc thuyc don Edit Copy

BEGIN_MESSAGE_MAP (CMyFrame, CFrameWnd)
ON_COMMAND {ID_EDIT_COPY, OnEditCopy) _
ON_UPDATE_COMMAND_UI {ID_EDIT_COPY, OnUpdateEditCopyll}
END_MESSAGE_MAP
void CMyFrame::OnEditCopy ()
{
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m_edit.Copy {);

}
void CMainWindow: :OnUpdateEditCopyUI {CCrmdUI* pCmdUI)

{
int nStart, nEnd;
m_edit. GetSel {(nSiart, nEnd);
pCmdUl->Enable{(nStart 1= nEnd);
}

Enable la mot trong b6n ham thanh phén thuin tién ma 16p CCmdUI cung cfip d€ cap nhat céc
muc thye don; nhimg ham khac duge ligt ke trong bang 5.1. SetCheck dénh ddu hay bé dénh dgu
mOt muyc thuc don, phu thudc vio gid tri khdc O hay 0 chuyén cho né (mac dinh 1a khic 0).
SetRadio “ddnh ddu” muc thuc don bing dfu chfm néu khéng c6 d6i s& hay gid tri khic 0, vi b
d&u chim néu 0 duge chuyén dén. SetText thay tn cliia myc thye don. Ching nhan con trd dén xau
h.ay dé6i wgng CString. SetRadio thutmg dugc st dung dé déinh ddu muc duge chon trong tap muc
thue don loai trir (18n ham dé cip dén chic nang tuong ty nhém céc phim clia radie), trong khi
SetCheck duge sir dung nhut chi bdo bat/tit.

Bang 5.1 Cac ham thanh phin CCmdUI d8 cap nhat muc thuc dan

Him Mo 1d
Enable Lam higu lec hay lam mét higu luc mue thue don
SeiCheck Bénh d&u hay bd danh ddu khéi muc thue dem bing diu chon
SetRadio” Bénh d4u hay b danh du khoi muc thixe don biing d&u chém
SetText Bt tén cho mwe thuc don

Ciing nhy ON_COMMAND_RANGE c6 thé sit dung cho dnh xa dii chi danh ID lénh d&€n mot
ham didu khién, ON_UPDATE_COMMAND_UI_RANGE c6 thé duce sir dung d€ anh xa dii cdc
ID1enh dén handler cap nhat chung. Trinh quin 1y 1¢énh vi cap nhat cho thae don Color vita xem
xét 6 thé duge viét nhu sau:

ON_COMMAND_RANGE (ID_COLOR_RED. ID_COLOR_BLUE, OnColor)
ON_UPDATE_COMMAND_UI_RANGE (ID_COLOR_RED. ID_COL.OR_BLUE, OnUpdateColorUl}
void CMyFrame::OnColor (UINT nlD)
{
m_nCurrentColor = nID:
|
void CMyFrame::OnUpdateColorUl (CCmdUI* pCmdUl)
{
pCmdUl->SetRadio (pCmdUL->m_nlD == m_nCurrentColor);
}

Trong d5, m_nID 1a thanh phdn dit li¢u chung cha CCmdUI dé lvu ID cha muc thye don di goi
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ham diéu khién cap nhat cho ching. So sidnh m_nID v&§i m_nCurrentColor trong 138 goi dén
SetRadio d€ dim bao ring chi ¢6 mau hién hanh duge ddnh ddu (buller).

5.6 THANH CONG CY

Ngiy nay, cang ngly cang ¢6 nhiéu {ing dung sir dung thanh cong cu. MFC lam thanh cong cu
- d& dang nhdy 16p CToolBar, géi clta s thanh cong cu chifa cdc phim vé&i dnh kidu bidu tugng. Mai
phim duge gén mot chi danh ID 1énh, néu nhdn phim s& phét sinh thong diép WM_COMMAND
twong ty chon muc thie don. Cic phim thanh c6ng cu thudmg duge gén ciing ID véi cde muc thuc
- don dé cling mOt ham thanh phin c6 thé sit dun;_. i hai.

Phim thanh cong cu va muc thue don ¢6 ciing ID thi cing chia s¢ handier cap nhat. D€ cap nhit
muc thyc don, khung ng dung goi ham diéu khién cap nhat v&i ddi tugng CCmdUI tham chiéu
phim. V1 vy, cing ma trinh thyc hién lam ¢é hi¢u lyc hay vo hi¢u lyc muc thue don Edit Copy
trén co s& trang thai chon hién hanh cling s& 1am ¢6 hiu lyc hay vo hiéu lyc phim Copy trong
thanh cong cu. Su khdc nhau chi 12 mic thue don duge cdp nhat m8i khi hi€n thi thuc don, trong
khi phim thanh cong cu duge cap nhat trong chu ky 18i (idle cycle) — chu ky ma hang doi thong
diep1ong.

Windows 95/98 cung cip cai dit thanh cong cu riéng clia minh trong thy vién didu khién. Trong
MEFC 4.0, khung ing dung tu dong sitr dung thanh cong cy Windows 95/98 thay cho cii dit thanh
cong cu riéng cia ddi tugng CToolBar. Nhu vay, CToolBar 1a céch don gidn d€ sir dung thanh cong
cu Windows 95/98 trong Ung dung cla ta ma khong cin phii hoc API va so d6 thong di¢p mdi.

Uu viét ciia CToolBar 12 chi cdn it cong viéc phai 1am d¢ c6 thé thém thanh cong cu vao tmg
dung. Thi du, ta cung clp bitmap cho céc phim cong cu; MFC phdt sinh bitmap biéu dién cic phim
khi chiing bi nhdn hay v6 hieu luc. Ta cung c¢fp mdt mang chi danh ID 1eénh, v MFC tao cdc phim
cho ta, Thém ToolTip — clra s6 thu nhd chifa trg gitp ma né xudt hi¢n khi con chay it qua céic
phim thanh c6ng cu khodng nira gidy hoic 1au hon — 1 chi don gidn thém bing xiu ky tr vao ¢p
RC cla ta. C6 mu6n gin thanh cong cu vido cira s8? Khong c6 vin dé; chi goi ham
EnableDocking cua thanh cong cu va ham EnableDocking chia cira s6 khung vi MFC s& lam cdc
cong viéc con lai. VG mot it cong viéc, thanh cong cu tham chi ¢6 thé duge sira ddi d€ cé cde didu
khién khéc nhu hop combo.

Toolbars 1am viéc t6t nhdt véi clta s6 khung béi vi cic 16p CFrameWnd v CToolBar ctia MFC
duge thi€t k& dé lam vigée chung. Thanh c6ng cy théng thudng duge tao trong doan trinh OnCreate
clia cifa s6 Khung. Céc 1énh sau day 1ap thanh cong cu, nap bitmap clia céc phim va dit chi danh ID

-

phim.
static UINT nButtonlDs[] = {
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ID_FILE_NEW,
ID_FILE_OPEN,
ID_FILE_SAVE,
ID_SEPARATOR,
ID_EDIT_CUT,
ID_EDIT_COPY,
ID_EDIT_PASTE,
ID_SEPARATOR,
ID_FILE_PRINT,
ID_APP_ABOUT,
iF
m_toolbar.Create (this);
m_toolbar.LoadBitmap (IDR_TOCLBAR);
~ m_toolbar.SetButtons (nButtonIDs, 10)

Trong d6, m_toolbar la thanh phén cla 16p cira s khimg, d6i tugng toolbar duoc tu dong tao
1ap khi cira s6 khung dugc tao, va bi phd hity khi cita s6 khung bi ph4 hity. Thanh céng cu nay chita
tam phim va hai dudng ngin céch (separator) - 1a khoang tréng rong vai pixel dé tich nhém phim.
Ham Create tao cira s6 eong cu; LoadBitmap nap tai nguyén bitmap chita tim anh, kich thuéc mai
anh 1a 16 pixel rong va 15 pixel chiéu cao; va SetButtons gén ID cta phim. Cic ID phim duoc lwu
trong mang nButtonIDs, gi4 tri ID dac biét ID_SEPARATOR dénh déu separators. Thanh cong cu
két quéa duoc thé hién trong hinh 5.2.

M % Untitled - sdi
 File Edit View Help

Dwa| #[m(e g2
[ ‘ . |

Hinh 5.2 Cac bitmap thanh céng cu

CToolBar cung cdp phan loai cac ham thanh phin d¢ thay ddi hinh dang va tmg xir cha thanh
cong cu, truy nhap thong tin. Thi du, CToolBar::SetSizes dugc sir dung dé thay déi kich thuéc anh
- phim’khdc v6i 16x15 pixel va kich thudc phim (6i 24x22 pixel. Cho trudc chi s6 phim (tinh tir 0),
CToolBar::GetltemID cho lai chi danh ID lénh gén cho phim. Khi quan sit chic nang ma
CToolBar cung cp qua cic ham thanh phan, dimg quén quan sdt ci 16p co s& CControlBar. Ta sé
thdy & ddy cdc ham thudn tién nhu EnableDocking, chiing cho biét thanh cong cu ¢6 thé gin & dau,
va SctBarStyle, thay déi thudc tinh kiéu thanh cong cu. Trong CControlBar ta ciing 2dn thdy bién
thanh phéin chung c6 tén m_bAutoDelete, néu ¢6 gia tri TRUE, lam d6i tugng CToolBar tr dong
phié hiy khi cira s8 thanh cong cu bi ph4 hity. Bang 5.2 li¢t ké cdc ham thanh cong cu do CToolBar
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Bang 5.2 Cac ham thanh céng cu

Ham Mo 4
CommandTalndex Cho trude 1D phim, cho lai chi s§ phim tinh tir 0
Create Lap thanh edng cu va gin no vao ddi tugng CToolBar
EnableDocking Cho phép géin thanh cong cu va chi ra ndi thanh cbng cu ca thé duoe gén (xem thém

CFrameWnd: :EnableDocking)

GetBarStyle Khai thac kiu thanh céng cu .
GetButtoninfo Khai thac 1D phirn, kiSu, va chi s6 anh
GetCount Khai thae tdng s phim va duong tach thue don
GetltemID Cho trudie chi 6, cho lai 1D phim
GetltemRect Cho tardc chi 8, cho lai chit nhit phim
LoadBitmap Nap tai nguyén bifmap chita anh phim
SetBarStyle Dat ki€u thanh cong cu

- SetButtoninfo D3t ID phim, kiéu va chi 88 dnh
SetButtons Gan 1D I&énh cGa phim thanh cdng cu
SetHeight D3t d6 cao thanh cong cu
SetSizes DAt kich thuée Anh, phim cdia thanh cang cu

Thém ToolTips vio thanh cong cu khd d& dang. Khi tao thanh cong cu, chi cdn 20p thém kiéu
CBRS_TOOLTIPS. Hay sir dung GetBarStyle va SetBarStyle d€ them CBRS_TOOLTIPS sau khi
thanh céng cu da duoge tao lap:

m_toolbar SetBarStyle {m_toolbar.GetBarSty_le{) | CBRS_TOOLTIPS):

Bay gi¥y cong vi¢c ma ta phdi 1am 12 thém bing xau ky ty vao tép RC clia img dung v6i xau ky
W cia ToolTip. M6 tai nguyén xau ky ty chi ra xau cho ToolTip cho mbi phim va duge gan ciing
ID nhv phim. N&u ta sir dung ID phim muc the don/thanh cong cu nhi di dinh nghia trude, MFC
s€ cung cdp xau ToolTip cho ta khi ta dd gop t¢p AFXRES.H. Xau ToolTip cho nhimg ID phim
khdc phai duge chi ra rieng €. Thi du, thanh cong cu chira cdc phim dé chon bold, italic, vi
underlined text, va ID phim 14 IDB_BOLD, IDB_ITALIC, va IDB_UNDERLINE, bing x4u ky
c6 thé nhu sau:

STRINGTABLE
BEGIN
IDB_BOLD "\nBold”
IDB_ITALIC  "\nitalic” -
- IDB_UNDELRINE "\nUnderline"
END

Céc ky ty sau \n 1a ky w clia Toofl'ip cho phim. Néu tng dung ¢6 chifa ci thanh trang thii, ta c6
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thé thém kiéu CBRS FLYBY vao thanh cong cu va sit dung cing bang xau ky tu dé chi ra céc ky
w “ﬂvby" — mb ta chi'tiét hon xuathlen trong thanh trang théi khi T'oofTip xudt hién:

STR]NGTABLE
BEGIN
IDB_BOLD "Select bold text\nBold"
IDB ITALIC  "Select italic text\nltafic"
IDB_UMDELRINE “Select underlined text\nUnderiine”
END

Néu thir gén thanh cong cu va thanh trang thai cia Windows 95/98 ma khong tdn dung MFC,
ta s& thdy 10 tinh gian don ma khung tng dung cho tién trinh.

-Sau day 12 “méch nudc” lién quan dén sit dung thanh cong cu. Thanh cong cu ditng vimg trong
cac g dung tai liu/quan st va khong c6 kién tric 12i li¢u/quan sét, nhung néu ta cho phép thanh
cong cu gin vao tng dung va tréi ndi trong ing dung khong ¢ ki€n tric tai lidu/quan sét, ta s&
thdy khé theo ddi phdn thdy duge cha viing 1am viée clia clra s8 khung bai vi ving lam viéc Khong
thay ddi kich thudc khi thanh cong cu dich chuyén. Trong tng dung (i liu/quan sat, viing Jam
viéc di theo clra s6 quan sidt chir khong theo cita 58 khung, vi khung tmg dung tr dong thay ddi
kich thudc cira 8 quan sat méi kha thanh cong cu dat lai vi tri. Lam thanh cong cu tinh trong ng
dung khong ¢6 kicn tnic tai liéu/quan sat thi logic chuong trinh s& don gian nhiéu.

£.7 THANH TRANG THAI | .

Trong ing dung MFC, thanh cong cy, thanh trang thdi va thue don ludn di v&i nhau bii vi ¢d ba
cing 13m vi¢e chung. Thanh trang théi hién thi trg gidp cho céc muc thyc dom va cho phim thanh
cong cu. Trong MFC, thanh trang thdi dugc biéu dién bdi d6i tuong ciia 16p CStatusBar. Khi ta 1ap
cira s§ CStatusBar trong Windows 95, MFC 4.0 sé& ty dong sir dung diéu khién thanh trang théi tim

thdy trong thu vién diéu Khién chung. Cung nhuir thanh cOng cuy, MFC cung cdp cich 16t nhit dé 1ap
trinh dieu khién thanh trang thsi Windows 95/98.

DE G thanh trang thdi co s hién thi va chay - né chi chia mot 0 (pane) md ta muc thuc don
uav phum thanh ¢ong cu duge chon - chi ddi hdi ¢6 ba dong ma trinh. Thong thudng, d6i tugng
CSistusBar duge goi trong 16p cira s6 khung va CStatusBar::Create sau d6 durgc goi tir handier
OnCreate cia cira 56 khung:

m_statushar.Create (this}:

UINT nindicator = ID_SEPARATOR:
m_statusbar.SetIndicators (&nindicator, 1);

Ham Create tao cita s4 thanh trang théi, chi ra cira s6 khung 1a cha, cho thanh trang théi kiéu
CBRS_BOTTOM sao cho né sé dugc.dit vao ddy coa cha né, va gan chi danh ID Jo
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AFX_IDW_STATUS_BAR sao cho né sé trd thinh mot phin cia khung img dung. SetIndicators
khéi dong thanh trang thdi bang cich cho né biét ta cdn bao nhieu 0 (pane) - & day la mot.
ID_SEPARATOR cho khung ting dung biét ring khong 6 xau k¥ tt mic dinh gén véi 0.

Khi thong di¢gp WM_MENUSELECT dén, chi ra di chon thuc don, cita s6 khung t¢ dong nap
ti nguyén xau k¥ t fuong dng - xau cé ID ciing v6i ID cla muc thuc don - va hién thi x4u ky tr
trong 6 ciia thanh trang thai. Chinh vi vay, hanh dong don gian la thém tii nguyén xau ky tr chia
trg gitp ngit canh cho m&i muc thuc don vio tp tai nguyén di cho phép Khung img dung hién thi
trg gitip trong thanh trang théi. DE két thic t6t dep, ta c6 thé thém dong sau day vio bang xau ky
tu:

AFX_IDS_IDLEMESSAGE "Ready”

" Bay gitr “Ready” s& duge hién thi trong thanh trang (hdi m6i Khi khong thuc don ndo duge chon.
Thanh trang thdi khong bi han ¢hé chi véi mot 6. Ta ¢6 thé tao thém cédc 6 bing cdch chi ra ID 6
khi goi SetIndicators. Gia sl ta mu6n thém 6 d¢ hién thi t6ng s6 1dn tng dung chay. Néu ID cia 6
1a ID_INDICATOR _ELAPSED_TIME, 11 goi dén SetIndicators ¢6 thé nhu sau:

static UINT nindicatorsf] = {

ID_SEPARATOR.

iD_INDICATOR_ELAPSED_TIME
I :
me_statushar.Setindicators {nindicators. 2);

int nWidth;

UINT niD, nStyle;

m_statusbar GetPanelnfo {1, nlD, nStyle, nWldth)
_ m_statusbar.SetPaneinfo {1, nID, nStyle, 48);

Goi ham SetPanelnto dé€ dit d6 rong 6 48 pixel. Vi SetPanelnto ciing dit ID va kiéu 6, phai goi
ham GetPanelnfo trude dé ID va kiéuhién hinh khong thay 36i. Khong cdn thiét phdi tat do rong
cla o trdi nhit vi mic dinh né 12 6 “din héi” c6 do rong tr dong chinh dé lam ddy d4u cédch khong
st dung trong thanh ghi trang théi.

O méi da duge tao 14p, ¢6 hai céch cap nhit chiing. C6 thé goi hiam CStatusBar::SetPaneText dé
thay d6i ky ty hién thi trong 6 méi khi thdi gian tr0i qua thay d6i (c6 thé trd 10i thong diép dong
ho), hay cung cdp ham diéu khién cap nhat cho ID_INDICATOR_ELAPSED_TIME sir dung
COCmdUI::SetText dé cap nhat xau ky tu trong thdi gian r8i. Nhu ta thiy ham diéu khién cap nhat
ciing hoat dong v&i thanh trang théi.

Céch khac dé cung cfp xau ky tr cho 6 thanh trang thdi 12 gop 1ai nguyén xau vdi cling ID nhu

o trong tép tdi nguyén cta ta. Khung ng dung s& ty dong thay d6i kich thude dé cho vira xau k¥
tu, va s& hién thi xau ky tu khi 6 ¢6 higu luc va dfu né khi 6 mdt hiéu lyc. Ta 1am <6 hidu luc va vo
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hi¢u Iyc 0 nhy th¢ nao? That don gidn: cung cip ham didu khién ¢ap nhat va sit dung ham
CCmdUL:Enable d¢ 1am 6 hiéu luc va vo hicu lyc 6. wong tmg. Ta cing ¢6 thé sir dung
CCmdUL:SetText va CCmdUIL::SetCheck trong ham diéu khién cdp nhat d€ sira d6i 6. SetText thay
d6i xau hién thi trong 6, trong khi SetCheck ddnh ddu vi bd ddnh ddu 6. O dénh diu derge gdn kiéu
SBPS_POPOUT dé né nho 18n tir bé miit cha thanh trang théi.

‘Néu ta mudn gop cic chi bdo trz_mg thdi cho céc phim Caps Lock, Num Lock, va Scroll Lock
trong thanh trang thdi, don gidn Ja thém cdc 6 v6i 1D dac biét nhu [D_INDICATOR _CAPS,
[L_INDICATOR_NUM, va ID_INDICATOR_SCRL. Chimg nio thanh trang thdi duge gin vio cira
sd khung, kKhung {ing dung s¢& ty dong hién thi CAP, NUM, vi SCRL tirong ting.

Con nhitu thi ta c6 thé lam véi thanh trang thdi; ren day chi 1a mot s diém ndi bat. Khi lam
viéc vai 16p CStatusBar clla MFC, ta thdy riing s& ¢6 céch dé bit né lam bit et c4i £i ma ta mudn.
Quan trong hon, v&i khung ving dung diing sau, kha ning cia né s& tang 1¢n rit nhidu.

5.8 THUC DON NGU CANH

Mot trong céc thanh phin giao dién véi ngudi diing (UT) mdi trong Windows 95/98 12 mdi img
dung ¢6 thé trg gidp thue don ngir cinh. Thye don ngit cdnh 1a thue don dugc hién thi khi nhin
phim phai trén 43 twong. Tu tdng chinh & day §a trong moi trudng hudng doi ugng, ngudi sir
dung phai cd khi nang nghi dén muc duge vé trén man hinh nhir d6i (eong va ldy danh sdch cde
hanh dong ma né c¢6 thé thue hién trén bat ky doi (ugng nao khic thong qua thye don ngir canh.
Mot thi du hoan hio 14 deskrop cia Windows 95/98. Bdi vi Ul xr Iy clra s6 desktop nhu d6i wong,
nhin phim phai trén nén man hinh s& kich hoat thie don ngit cinh vdi cic tuy chon nhur Arrange
lcons, New, va Properties. Qua Properties, nguii ta ¢é thé chon lai d9 phan gidi man hlnh SCFeeh
saver, waHpaper bitmep, va hon thé nita. -

Ta ¢6 thé tao thuc don ngit canh nhd 16p CMenu cia MFC v mot-vii ham thanh phén ciia
ching. Windows thuc hi¢n ching d& dang nhis gir thong dicp WM_CONTEXTMENU khi nhin
phim phii chuét bén trong viing lam viée cla ctra s8. Thue don ngir cinh chinh L thye dom pop-itp
no khong gin vao thyc don top-level. Céc thuc don nay, thutmg duge goi 1a thye don pop-up troi

ndi. duge lap dung nhu thuc dan pop-up thong thuong va hién thi trén man hinh nhd ham
TrackPopupMenu ciia CMenu. TrackPopupMenu o6 n guyén ham nhur sau: :

BOOL TrackPopupMenu {UINT nFlags. int x. int y. CWnd®* pWnd. LPCRECT IpRect = Q)

Trong d6, x va 'y 1 vi trf trén man hinh (theo toa 4§ man hinh) noi thie don popr-up sé xuat hién.
nFlags chifa cdc bit cd chi ra hi¢u chinh ngang thue don so véi x va phim chudt nao ¢6 thé dmk_
ding d€ chon muc thye don. Cic ¢ gin TPM_LEFTALIGN, TP _CENTERALIGN,

TPM_RIGHTALIGN cho Windows 95/98 bidt ring x xdc dinh vi tri cha chinh tréi, chinh giia,
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chinh phdi cia thuc don, trong khi cdc ¢ TPM_LEFTBUTTON vi TPM_RIGHTBUTTON xéc
“dinh viéc chon thuc don bing phim trdi hay phai cda chudt. Chi mot trong céc ¢i chinh hang dugc
chi ra, hodc ca hai c& phim duge st dung. pWnd chi ra cira s6 chit clia thue don pop-up ndi, vi
IpRect tro dén d6i tugng CRect hay cdu tnic RECT chifa toa do man hinh clia chir nhat noi ngudi str
dung nhén chudt vao d¢ c6 thyc don. Néu JpRect 13 0, nhin phim bt ky dau & bén ngodi thi thye
don tu dong bd qua. Gid s pMenu tré dén d6i tugng thuc don pop- up lién guan dén cira 6 chinh
cla ing dung, lénh: ' -

pMenu—>TrackPopupMen{1 (TPM_LEFTALIGN |
' TPM_LEFTBUTTON | TPM_RIGHTBUTTON, 32. 64. this);

hién thi thuc don pop-up ma géc trén-tréi duge dat vio 32 pivel phii v 64 pixel tréi tr géc trén trédt
cha man hinh. (TrackPopupMenu luon sit dung toa 40 man hinh thay vi 10a do cira s8). Vice chon
¢6 thé duge thue hién tr thie don bing phim trdi hay phii cta chuot. Trong khi thuc don dugc hién
thi, cira s6 qui chiéu biing con tré ny s& nhin thong diép thue don thude vé thue don pop-up néi
ding nhu d6i véi thue don pop-up gin vao thue don rop-level. Mot khi lhm, don bién mit, thong
di¢p s€ dimg lai cho dén khi thyc don hién lhl fal.

Thuc don ngit canh, nhur thye don fop-fevel, c6 thé nap tir tii nguyén W14y dinh nghia bang
chuong trinh. Miu thuc don cho thuc don ngit cinh Lhu'd ba muc — Move, Copy, va Delete — nhu
sau ddy:

IDR_CONTEXTMENU MENLU
BEGIN
POPUP ™
BEGIN
MENUITEM "&Move", IDM_MOVE
MENUITEM "&Copy". [DM_COPY
MENUITEM "&Delete”. IDM_DELETE
END
END

M4 trinh d€ hién thi né trén min hinh nhr sau:
" CMenu menu:

ClientToScreen (& point):

menu.LoadMenu {IDR_CONTEXTMENU}:

menu.GetSubMenu(0})->TrackPopupMenu (TPM_LEFTALIGN |
TPM_LEFTBUTTON | TPM_R]GHTBUTTON. point.x. point.y this):

Trong thi du nity, point 1a diém (rong 1a do cira s6) not s& xuft hién thue don ngit cdnh.
ClientToScreen duge goi dé chuyn doi tir toa dd cita s6 sang 1oa d¢ man hinh trede khi hién thi
thye don. Tai nguyén thye don duge nap nhtr CMenu::LoadMenu, va con tré dén thue don pop-up

khong ¢6 tn ma thuc don con cla no ¢6 chi s6 O, s duge nhan lai bing ham
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CMenu::GetSubMenu. Sau d6 ham TrackPopupMenu duge goi dé hién thi thue dom. Bing céch danh
xa IDM_MOVE, IDM_COPY, va IDM_DELETE d¢n cic him handle thong qua dnh xa théng
digp, tng dung cia ta ¢ th phin img lai vice chon thue don ngir canh. Va boi vi thue don duge tao
lap trong khung ngﬁn x¢p, tai nguyén thuc don duge nap nhd LoadMenu s& tu dong gidi phong khi
thue don ra khoi mién tac dong.

Chuong trinh mau Paint hién thi thye don ngit cinh khi shan thong diép WM_RBUTTONUP
thay vi thong dicp WM_CONTEXTMENU. Vi trinh duge viét bing MFC 3.1, ching khong ¢o
macro ON_WM_CONTEXTMENU cho thong dicp WM_CONTEXTMENU. Nhung trong (ng
dung MFC 4.0, ta 6 thé sir dung ON_WM_CONTEXTMENU thay cho-ON_WM_RBUTTONUP
trong dnh Xa thong diép ciaz img dung. )

5.9 GOP TAT CA LAl

Paint (xem chuong trinh 5.4} 12 chuong trinh vé thé s cho phép ta tao dnh hinmap trong ludi
256 pivel tong v 256 pivel cao. Thanh cOng cu tién dinh clia ctfa 86 khung cho phép tham nhap
cac 1énh New, Open, Save, vi Print chi bing mot nhiin phim. Chi ¢6 iénh New lam vige con cic
[gnh khéc thong bdo 1a 1¢nh chuu cai. Thanh trang thdi & ddy ctia cifa 86 (xem hinh 5.3) hién thi trg
giiip cho muc thue don v cdc phim thanh cong cu.

Chuong trinh 5.4 Paint

Tép PAINT.RC

#include "afxres h”

#include "resource h"
/
IDR_TOOLBAR BITMAP MOVEABLE PURE “tealbar bmp”
IDR_TOCLPALETTE BITMAP MOVEABLE PURE “palette.bmp”

IDR_MAINMENU MENU DISCARDABLE
BEGIN
POPUP "&Tep"
BEGIN .
MENUITEM "&Tép méi\ tCirl+ N, IDM_FILE_NEW
MENUITEM "&M& tép.. \tCtrl+O". IDM_FILE_OPEN
MENUITEM SEPARATOR
MENUITEM "&Ghi t6pAtCHrl+S", IDM_FILE_SAVE
MENUITEM "“Ghi &tén méi...". IDM_FILE_SAVEAS
MENUITEM SEPARATOR
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MENUITEM "&In.. \tCtrl+P". IDM_FILE_PRINT
MENUITEM SEPARATOR
MENUITEM "&Két thic”. IDM_FILE_EXIT

END

POPUP "&Céng cy”

BEGIN _
MENUITEM "Duéing &cong’”. iDM_TOOLS_FREE
MENUITEM "&Duéng thing". IDM_TOOLS_LINE
MENUITEM "Hinh &tron™. IDM_TOOLS_CIRC
MENUITEM "Hinh chit &nhat". IDM_TOOLS_RECT
MENUITEM "&T4 mau”. [DM_TOOLS_FILL

END '

POPUP “&Mau"

BEGIN
MENUITEM "Dé&en". IDM_COLOR_BLACK
MENUITEM “&Xanh lam". IDM_COLOR_BLUE
MENUITEM "Xanh &4 cay”. IDM_COLOR_GREEN
MENUITEM "&C8 vit", [DM_COLOR_CYAN -
MENUITEM "D3". IDM_COLOR_RED
MENUITEM "&Canh xen’. IDM_COLOR_MAGENTA
MENUITEM "&Vang". IDM_COLOR_YELLOW
MENUITEM "T&réng”. IDM_COLOR_WHITE

END

POPUP "&Quan sat"

BEGIN

MENUITEM “Hién thj thanh &céng cu”.  IDM_VIEW_TOOLBAR
MENUITEM "Hién thj thanh &trang thai". IDM_VIEW_STATUSBAR
MENUITEM "Hién thi thanh céng cu &vé". IDM_VIEW_PALETTE
END
END
//
IDR_ACCELERATORS ACCELERATORS MOVEABLE PURE
BEGIN

"N IDM_FILE_NEW, VIRTKEY. CONTROL

"o IDM_FILE_OPEN, VIRTKEY. CONTROL

"8t IDM_FILE_SAVE, VIRTKEY. CONTROL

P IDM_FILE_PRINT, VIRTKEY. CONTROL
END
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STRINGTABLE DISCARDABLE
BEGIN

AFX_IDS_IDLEMESSAGE ~ "Shn sang"
END '

STRINGTABLE DISCARDABLE

BEGIN
- IDM_FILE_NEW "Bét d4u ban vé mé&\nTép mé"
IDM_FILE_OPEN "Mé& ban vé da c6\nM& tep"
IDM_FILE_SAVE “Ghi lai ban vé\nGhi t&p"
IDM_FILE_SAVEAS  "Ghi ban v vdi tén mét"
IDM_FILE_PRINT “In ban vé\nln" '
IDM_FILE_EXIT "Keét thic chuong trinh”

iDM_TOOQLS_FREE "Chon c6ng cu vé duéing cong\nDuding cong”
[IDM_TOOLS_LINE =~ "Chen céng cy vé disting thing\ nDudng thing”
1IDM_TOQOLS_CIRC "Chon céng cy vé hinh tron\nHinh trén™

IDM_TOOLS_RECT "Chon cong cu vé hinh chit nhat\nHinh chi? nhat™
IDM_TOOLS_FILL "Chon ¢ong éu t6 maudnTéd mau”
IDM_COLOR_BLACK "Chon mau vé den”

IDM_COLCR_BLUE "Chon rnau vé xanh lam™

IDM_COLOR_GREEN  "Chon mau vé xanh I cay”

IDM_COLOR_CYAN "Chon mau vé cd vit"

IDM_COLOR_RED "Chon mau vé dé"

IDM_COLOR_MAGENTA  "Chon mau vé cénh xen”

IDM_COLOR_YELLOW "Chon man vé vang”

IDM_COLOR_WHITE "Chon mau vé tréng”
END

STRINGTABLE DISCARDABLE -
BEGIN '
IDM_VIEW_TOOLBAR “Hién thi/tét thanh ¢éng cu”
IDM_VIEW_STATUSBAR "Hién thi/tét thanh trang thai"
IDM_VIEW_PALETTE "Hién thi/t4t thanh cényg cu vé"
END
/’f
Tép PAINT.H

#define PENWIDTH 12
class CMyApp : public CWinApp
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!
pubtic:

BOOL. Initlnstance {);
b
Vs

class CMainWindow » public CFrameWnd
|
private:
BOOL m_bDirty:
UINT m_nColor;
UINT m_nTeol;
CRect m_rect:
CPoint  m_pointFrom:
CPoint  m_pointTo:
CBitmap m_bitmap:
chC m_memDC:;
CToolBar m_toolBar:
CToolBar m_toolPalette:
CStatusBar m_statusBar:
void CreateToolbar {):
void CreateToolPalette {):
void CreateStatusBar ():
void RubberBandLine (CDC*. CPoint);
void RubberBandCirc (CDC*, CPoint);
void RubberBandRect (CDC*. CPoint);
void DrawFree (CDC*, CPoint):
void DrawLine (CDC*. CPoint}:
void DrawCire (CDC*. CPoint);
void DrawRect (CDC*. CPoint}:
void DoFloadFilt {CPoint);
int CreateMemoryDC (}:
void EraseContents {);
COLORREF GetCurrentCaolor {):
CPoint ConvertPoint (CPoint);
CRect ConvertRect (CRect);
void Errorl Jnimplemented {);
public:
CMainWindow ():
protected:

Chudgng & Thifc don, thanh cdng cu va thanh trang thai
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BOOL PreCreateWindow (CREATESTRUCT&):
afx_msqg int OnCreate {LPCREATESTRUCT):
afx_msq void QnPaint {);

afx_msg void OnFileNew (J;

afx_msg void OnFileOpen ():

afx_msg void OnFileSave {);

afx_msg void OnFileSaveds ():

atx_msg void CnFilePrint {):

atx_msg void OnFileExit ()

atx _msg void OnSeleciTool (UINT}):

afx_msg void OnSelectColor {UINT):

atx_msg void OnViewTaaolbar ():

afx_msg void OnViewStatusBar {);

afx_msg void OnViewToalPalette ():

afx_msg void OnlUpdateNewl I (CCmdUI*):
afx_msg void OnUpdateSavelJl {CCmdU*);
afx_msg void Onl)pdateSaveAsUI (CCmdUI*):
afx_msg void OnlUpdatePrintUl {CCmdUI"}:
afx_msg void OnUpdateToolsUI {CCmdl ")
afx_msg void OnlUpdateColorlJl {CCmdUT);
afx_msg void OnlJpdateToolbarlJI.{CCmdU1*):
afx_msg void OnlJpdateStatusBarUl {CCmdUI*:

afx_msg void OnUpdate ToolPalettel ) (CCmdUT*):

afx_msg void OnLButtonDown (UINT. CPoint):
afx_msg void OnMouseMove (UJINT. CPoint}:
atx_msg void OnLButtonUp (UINT. CPoint):
afx_msg void OnRButtontp (UINT. CPoint):
DECLARE_MESSAGE_MAP ()
};
Z
Tép RESOURCE.H

#define IDM_FILE NEW 100
#define IDM_FILE_OPEN 101
#define IDM_FILE_SAVE 102
#define IDM_FILE_SAVEAS 103
#define IDM_FILE_PRINT 104
#define IDM_FILE_EXIT 105
#define IDM_TOOLS_FREE 110
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#define IDM_TOOLS_LINE 111
#define IDM_TQOLS_CIRC 112
#define IDM_TOOLS_RECT 113
#define IDM_TOOLS_FILL 114
#define IDM_COLOR_BLACK 120
#define IDM_COL.OR_BLUE 121
#define IDM_COLOR_GREEN 122
_#define IDM_COLOR_CYAN 123
#define IDM_COLOR_RED 124
#define IDM_COLOR_MAGENTA 125
#define [IDM_COLOR_YELLOW 126
#define [DM_COLOR_\JHITE 127
#define IDM_VIEW_TCOLBAR 130
#define IDM_VIEW_STATUSBAR 131
#define IDM_VIFWY TALETTE 132
#define IDR_MAINMENUT 200
#define IDR_ACCELERATORS 201
#define IDR_TOOLBAR 202
#define IDR_TOOLPALETTE 203
#define IDW_TOOLBAR 300
#define IDW_TOOLPALETTE 301
/7
Tép PAINT.CPP

#include <abwin.h>

#include <afxext.h>

#include "resource h”

#inchide "pamt.h”

CMvApPp myApp;

// Ham thanh phén cla CMyApp

BOOL CMyApp:nitinstance {

{
m_pMainWnd = new CMainWindow ():
m_pMainWnd->ShowWindow (m_nCmdShow}:
m_pMainWnd->UpdateWindow {);
return TRUE:

} .

// anh xa thong diép va ham thanh phan cia CMainWindow

BEGIN_MESSAGE_MAP (CMainWindow. CFrameWnul}
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ON_WM_CREATE ()
ON_WM_PAINT ()
ON_COMMAND ({IDM_FILE_NEW, OnFileNew}
- ON_COMMAND (IDM_FILE_OPEN, OnFiteOpen}
ON_COMMAND {IDM_FILE_SAVE. OnFileSave)
ON_COMMAND (IDM_FILE_SAVEAS. OnFileSaveAs)
ON_COMMAND (IDM_FILE_PRINT, OnFilePrint)
ON_COMMAND (IDM_FILE_EXIT, OnFileExit}
ON_COMMAND_RANGE {IDM_TOOLS_FREE, IDM_TOOLS_FILL. OnSelectTool)
- ON_COMMAND_RANGE (IDM_COLOR_BLACK. {DM_COLOR_WHITE, OnSelectColor)
ON_COMMAND (IDM_VIEW_TOOLBAR. OnViewTaolbar)
ON_COMMAND {(IDM_VIEW_STATUSBAR, OnViewStatusBar)
ON_COMMAND (IDM_VIEW _PALETTE. OnViewToolPalette)
ON_UPDATE_COMMAND_UL {IDM_FILE_NEW. OnlJpdateNewlUl}
ON_‘UPDATE_COMMAND#UI (DM_FILE_SAVE, OnUpdateSaveUl)
ON_UPDATE_COMMAND_U! iDM_FILE_SAVEAS. OnlUpdateSaveAsU])
ON_UPDATE_COMMAND_UI (IDM_FILE_PRINT. OnUpdatePrintUI)
ON_UPDATE_COMMAND_Ut_RANGE (IDM_TOOLS_FREE. IDM_TOOLS_FILL OnUpdate ToalsUl)
O_N_*UPDATE_COMMAND_UI_RA-NGE (IDM_COLOR_BLACK. ,
IDM_COLOR_WHITE. OnUpdateColorUl)
ON_UPDATE,_COMMAND_UI {IDM_VIEW_TOOLBAR, OnUpdateToolbarUl)
ON_UPDATE,_ COMMAND_UI (IDM_VIEW STATUSBAR. OnUpdateStatusBarUl)-
ON_UPDATE_COMMAND_UI {DM_VIEW_PALETTE, OnUpdateToolPaletteUl}
ON_WM_LBUTTONDOWN ()
ON_WM_MOUSEMOVE {)
ON_WM_LBUTTONUP
ON_WM_RBUTTONUP ()
END_MESSAGE_MAP {)
Vs
CMainWindow::CMainWindow ()
{
m_bDirty = FALSE;
m_nColor = IDM_COLOR_RED;
m_nTool = IDM_TOOLS_FREE; .
Create (NULL, "Paint", WS_OVERLAPPEDWINDOW | WS_CLIPCHILDREN.
rectDefault, NULL, MAKEINTRESOURCE (IDR_MAINMENU));
LoedAccelTable (MAKEINT RESOURCE (IDR_ACCELERATORS});

!
s
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BOOL CMainWindow::PreCreateWindow {(CREATESTRUCT& cs} -
{
if ({CFrameWnd: PreCreateWindow {cs))  return FALSE:
cs.dwExStyle &= ~WS_EX_CLIENTEDGE: '
return TRUE;
1 ' .
int CMainWindow::OnCreate (LPCREATESTRUCT iptieateSiract)
{ o
if (CFrameWnd::OnCreate {ipCreateStruct) == -1} retam -1
if {CreateMemoryDC (} == -1} return -1
CreateToolbar (};
CreateToclPalette {);
CreateStatusBar ();
EnableDocking (CBRS_FLOAT_MULTIL
CPoint point { ?5. 128);
ClientToScreer: i point);
FloatControlBar (&m_toolPalette, point);
CRect rect;
RecalcLayout {);
m_toolBar.GetWindowRect {&rect);
m_rect.SetRect (16. rect.Height § + 16, 272, rect.Height { + 272};
return O; -
!
/7
void CMainWindow::OnPaint (}
{
CPaintDC dc (this);
de SelectStockObject (NULL_BRUSH];.
dc.Rectangle (m_rect.left - 1, m_rect.top - 1, m_rect.right + 1. m_rect.bottom + 1}
~dc.BitBh {m_rect.left. m_rect top, 256, 256, &m_memDC, 0, 0, SRCCOPY);
| .
/S
void CMainWindow::OnFileNew {
{
EraseContents (};
InvalidateRect (&m_rect, FALSE);
m_bDirty = FALSE;

il
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/f
void CMainWindow::OnFileOpen {)
| .
ErorUnimplemented {):
|
/e
void CMainWindow::OnFileSave ()
{
ErrorUnimplemented (};

N | (ORI
/7 ‘
void CMainWindow::OnFileSaveAs ()
{

ErvorlInimplemented {):
]
Vs
void CMainWindow: :OnFilePrint ()
{ :

ErrorUnimplemented ();
]
s
void CMainWindow:-OnFileExit (}
{

SendMessage (WM_CLOSE. (. 0k
H
£
void CMainWindow::OnSelectTool (UINT niD)
{

m_nTool = nil;
}
/!
void CMainWindow::OnSelectColpr (UINT nID)
{

m_nColor = niD:
}
/F
void CMainWindow::OnViewToolbar ()
{

if {m_toolBar IsWindowVisible () {
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ShowControlBar {(&m_toolBar. FALSE. FALSE):
m_rect.top = 16:
m_rect.bottom = 272:
)
else |
ShowControlBar (8m_toolBar, TRUE. FALSE):
CRect rect:
m_toolBar.GetWindowRect (&rect):
m_rect.OffsetRect {0. rect.Height ()):
j
Iﬁva!idate 0:
|
£
void CMainWindow::OnViewStatusBar ()
i :

ShowContralBar {&m_statusBar, m_statusBar IsWindowVisitle {) ? FALSE . TRUE. FALSE):
}
/
void CMainWindow::OnViewTaolPalette {)
{

j
s
void CMainWindow::OnUpdateNew(Ul {CCmdUI" pCradUD -
{

pCmdUI->Enable (m_bDirty);
\ o
//
void CMainWindow::OnUpdateSaveUl {CCmdUI* pCrmdUIl)
‘ .

pCmdUl->Enable (m_bDirty);
}
4
void CMainWindow::OnlpdateSaveAsUl (CCmdUI* pCmdU M}
{

pCmdUl->Enable (m_bDirty);
}
//
void CMainWindow::OnlpdatePrintUl (CCmdUI" pCendUl}

ShowCoentrolBar (&m_toolPalette. m_toolPaletle.I.-;Wir_ldowVisible ( ? FALSE : TRUE, FALSE);
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pCmdUl->Enable (m_bDirty);
}
//
void CMainWindow: :OnUpdate ToolsUl {CCmdUI* pCmdUY)
{ .
pCmdUl->SetRadio (pCmdUl->m_niD == m_nTool); *

!
7/
void CMainWindow::OnUpdateColorUl {CCmdUI* pCmdUl)
{

pCmdUl->SetRadio (pCmdUl->m_nlD == m_nColor}:
} -
/7
void CMainWindow::OnUpdateToolbarUl {(CCmdUI* pCmdUi)

pCmdUl->SetCheck {m_toolBar IsWindowVisible {);
| .

Vs
void CMainWindow::OnUpdateStatusBarUl {CCmdUI* pCmdUI}
pCmdUl->SetCheck (m_statusBar. lsWindowVisible ()):

)
Vs : :
void CMainWindow::OnUpdateToolPalettelUl {CCmdUI® pCmdUl)
{ .

pCmdUl->SetCheck {m_toolPalette.lsWindowVisible ());
}
7/ . N :
void CMainWindow::OnLButtonDown {(UINT nFlags, CPoint point}
{

if {(m_rect.PtInRect (point)) {
if im_nTool == IDM_TOOLS_FILL)
DoFloodFill {point);
else {
m_pointFrom = paint;
m_pointTo = point;
if (m_nTool == IDM_TOOLS_FREE]) {
CClientDC dc {this);
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CRgn rgn;
rgn.CreateRectRan (m_rect.left, m_rect top, tn_rect.right, m_rect bottom);
de SelectClipRgn {&rgn);
DrawFree {&dc. point);
1
SétCapture 0 . : -

1
A=
void CMainWindow::OnMouseMove (UINT nFlags, CPoint peint)
{
if (GetCapture {) == this} {
CClientDC dc {this};
CRgn rgn;

rgn.CreateRectRgn (m_rect Jeft, m_rect top, m_rect.right, m_rect.bottom};

dc.SelectClipRgn (&rgn};

switch (m_nTool} {

case IDM_TQOOLS_FREE:
DrawFree {&dc, point);
break;

case IDM_TOOLS_LINE:
RubberBandLine (8&dc, point);
break;

case [DM_TOOLS_CIRC:
RubberBandCirc {&dc, point);
break;

case [IDM_TOOLS_RECT:
RubberBandRect (&dc, point);
break;

}

/f -

void CMainWindow::OnLButtonUp (UINT nFlags, CPoint point)
( ) .

if (GetCapture () == this) {
ReleaseCapture {);
CClientDC dc (this);
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CRan rgn;

rgn.CreateRectRgn {m_rect.left, m_rect.top. m_rect right. m_tect.bottom);

de.SelectClipRgn (&rgn):

switch (m_nTool) {

case IDM_TOOLS _LINE:
Brawline (&dc, point};
break:

case [DM_TOOLS_CIRC:
DrawCirc (&dc. point);
break;

case IDM_TOOLS_RECT:
DrawRect {&dc. point);
break:

'
/f == -
void CMainWin_dow::OnRButtonUp (UINT nFlags. CPoint point)

1

if (m_rect.PInRect {point)}

o

ClientToScreen (& point);

CMenu* pContextMerut = GetMenu (->GetSubMenu 2) .

pContextMenu->TrackPopupMenu (TPM_LEFTALIGN ! TPM_LEFTBUTTON
ITPM_RIGHTBUTTON. point x. point.y, this):

!

/f

void CMainWindow::Create Toolbar ()

| )

static UINT nButtonIDs]] = {

IDM_FILE_NEW.
IDM_FILE_OPEN.
ID_SEPARATOR.
IDM_FILE_SAVE,
{D_SEPARATCR.
IDM_FILE_PRINT

% .
m_toolBar Create (this, WS_CHILD | WS_VISIBLE |
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CBRS_TOOLTIPS | CBRS_FLYBY | CBRS_TOP. IDW_TOOLBAR);
m_toolBar.LoadBitmap (DR_TOOLBAR):
m_toolBar.SetButtons (nButtonlDs. 6);
!
o4
void CMainWindow::CreateToolPalette ()
1 .
static UINT nButtonlDs]] = {
IDM_TOOLS_FREE.
[DM_TOOLS_LINE.
IDM_TOOLS_CIRC.
IDM_TOOLS_RECT.
[DM_TOOLS FILL.
I,
m_toolPalette. Create (this. WS_CHILD | W5_VISIBLE 1
CBRS_TOOLTIPS | CBRS_FLYBY | CBRS_TOP, IDW TOOLPALET'I"E]
m_toolPalette. LoadBltmap {IDR_TOOLPALETTE):
m_toolPalette SetButtons (nButtoniDs. 5):
m_toclPalette. EnableDacking (CR RS"FLOAT_M_U LTI
j
Vs
void CMainWindow::CreateStatusBar {)
{
m_statusBar.Create (this):
UINT nindicator = ID_SEPARATOR:
m_statusBar Setindicators f&n]ndicator. 1):
] ;
//
void CMainWindow::RubberBandLine (CDC* pDC. CPoint point}
{ )
pDC->SetROP2 (R2_XORPEN): .
pDC->SelectStockObiect (WHITE_PEN):
pDC->MoveTo (m_peointFrom);
pDC->LineTo {m_pointTa);

m_peintTo = point;
pDC->MoveTo (m_pointFrom):
pDC->LineTo (m_pointTo):

e
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void CMainWindow::RubberBandCire (CDC* pDC; CPoint point)
|
pDC-bSetROPZ (R2_XORPEN);
pDC->SelectStockObject (WHITE_PEN}
pDC->SelectStockObject (NULL_BRUSH);
CRact rect {m_pointFrom.x, m_peintFrom.y, m_pointTo.x, m_poiniTo v} -
pDC->Ellipse {rect);
m_pointTo = point;
rect.SetRect (m_pointFrom.x. m_pointFrom.y, m_pointTo.x, m_poisit To vj:
pDC->Ellipse {rect};
'
/r : .
void CMainWindow: :RubberBandRect (CDC* pDC, CPoint point)
{
pPDC->5etROPZ (R2_XORPEN);
pDC->SelectStockObject (WHITE_PEN),
pDC->SelectStockObject (NULL_BRUSH);
CRect rect {m_pointFrom.x, m_poirtFrom.y, m_pointTo.x, m_pointTo.y):

pDC->Rectangle {rect};
m_pointTo = point;
rect SetRect (m_pointFrom x, m_pointFrom.y, m_pointTo.x, m_pointTo.y);
pDC->Rectangle (rect); '
'
i :
void CMainWindow::DrawFree (CDC* pDC, CPoint point)
{
CPen pen (PS_SCLID, PENWIDTH, GetCurrentColor ());
CPen* pOldPen = pDC->SelectObject {&pen);
pDC->MoveTe (m_pointFrom};
pDC->LineTo (point);
pDC->SelectObject {(pOldPeny);
pOldPen = m_memDC.SelectObiject (&pen); -
m_memDC MaveTo {ConvertPoint {m_pointFrom));

m_memDC LineTo (ConvertPoint {point});
m_memDC . SelectObject (pOldPen;
m_pointFrom = point;

m_bDirty = TRUE;

s
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void CMainWindow::DrawLine (CDC* pDC, CPoint point)
{ _ .

CPen pen (PS_SOLID. PENWIDTH. GetCurrentColor {));
CPen® pOldPen = pDC->SelectObject {&pen};
pDC->MoveTo (m_pointFrom};

pDC->LineTo {m_pointTo);

pDC->SelectObject (pOldPen};

pOldPen = m_memDC.SelectObject (& pen):;

m_memDC MoveTo (ConvertPeint (m_pointFrom));
m_memDC.LineTo {ConvertPoint {m_pointTo));
m_memDC. SelectObject (pOldPen):

m_bDirty = TRUE:

!
/f
void CMainWindow::DrawCirc (CDC* pDC, CPoint point}
{ :

CPen pen {(PS_SOLID. PENWIDTH. GetCurrentColor {));
CPen® pOldPen = pDC->SelectObject (& pen);
pDC->SelectStockObject (NULL_BRUSH):-

CRect rect (m_pointFrom.x. m_pointFrom.y. point.x, point.y}
pDC->Ellipse {rect);

pDC->SelectObject (pOldPen);

pOldPen = m_memDC.SelectObject (&pen);

CBrush® pOldBrush = (CBrush’) m_memDC.SelectStockObject (NULL_BRUSH);

m_memDC Ellipse (ConvertRect (rect));
m_memDC . SelectObject (pOldBrush);
m_memDC.SelectObject (pOldPen);
m_bDirty = TRUE;
i : . .
1+~ .
void CMainWindow::DrawRect {CDC* pDC, CPoint point}
{
CPen pen {PS_SOLID. PENWIDTH. GetCurrentColor ();
CPen* pOldPen = pDC->SelectObject (& pen):
pDC->SelectStockObject (NULL_BRUSH}):

CRect rect {m_pointFrom x, m_pointFrom.y, point.x. point.y}; -

pDC->Rectangle (rect);
pDC->SelectObject (pOldPen);
pOidPen = m_memDC SelectObject (&pen);
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CBrush® pOidBrush = (CBrush®) m_memDC SelectStackObject (NLA_L_BRUSH);

m_memDC Rectangle (ConvertRect (rect)):

m_memDC.SelectObject (pOldBrush):

m_memDC.SelectObject (pOldPen);

m_bDirty = TRUE:
!
/
void CMainWindow::DoFloodFill (CPoint point)
|

CClientDC dc (this):

CBrush brush (GetCurrentColor ()):

CBrush® pOldBrush = dc.SelectObject {&brush):

CRgn rgn; .

ran.CreateRectRgn (m_rect.left. m_rect.top. m_rect.right. m_rect.bottom):

dec.SelectClipRgn (&rgn}:

de.ExtFloodFill {point x. point.y. de.GetPixel (point). FLOODFILLSU RFACE):

dc.SelectObject {pOldBrushy):; ‘

pOldBrush = m_memDC SelectObiject (¥brush):

m_memDC ExtFloodFill (point.x - m_rect.left. point.y - m_rect.top.

m_memBDC.GetPixel {ConvertPoint (point)}, FLOODFILLSLURFACE):

m_memDC.SelectObject (pOldBrush); /

m_bDirty = TRUE:
]
’f
int CMainWindow::CreateMemoryDC {)
|

CC]jeniDC dc (this);

if ('m_memDC .CreateCompatibleDC (&dc)) |
MessageBox ("Unable to create a memory DC”, "Error”. MB_ICONSTOP t MB_OK):
retum -1:

}

if ('m_bitmap.CreateCompatibleBitmap {&dc. 256. 256)H
MessageBox ("Unable to create a bitmap”. "Ervor”, MB_I[CONSTOP | MB_OK);
return -1:

!

EraseContents ();

return O;

//
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void CMainWindow::EraseContents 0
{ S
m_memDC. SelectObiect (&m_bitmap):
CBrush brush (RGB {255. 255, 255

m_memDC FillRect (CRect {0, 0, 256, 256). &brush), | .
} . ) s
//
COLORREF CMainWindow::GetCurr?ntCnlm 0 -
! .
static COLORREF crColors[8] = |
- RGBt{ 0. 0. 0). //den

RGB( 0. 0.255). //xanh lam

RGB{ 0.255. 0} //xanhla cay

RGB({ 0. 255, 255), // cd vit

RGB (255, 0. 0). //dd

RGB (255. 0. 255). // cénhxen

RGB (255. 255. Q). //vang

RGB (255. 255. 255)  // tréng

i :
return erColorsim_nColor - IDM_COLOR_BLACK]
j ' -
/7 :
CPoint CMainWindmu::ConuertPoint {CPoint point}
! _

return CPoint {point.x - m_rect.left. point.y - m_rect.top):
: .
CRect CMainJWindnw: :ConvertRect (CRect rect}
{

return CRect {rect left - m_rect.left. rect.top - m_rect top.

rect.right - m_rect.left. rect.bottom - m_rect.top):
}
/
void CMainWindow::ErrorUrﬁmpleﬁ)emed 0
{

MessaggBox ("Chirc néng chua cai dat!”. "Error”. MB_!CONINFORMA‘HON | MB_OK}):

!
4




Chudng 5 Thuc ddn, thanh céng cu va thanh trang thai

Iép | Congoy Mau Quan sét .

El Buing gong
* Dudngthang
—  Hirhbién
Hirh chi nhat

RO
Af7 olo|a|

Chon eéng cy t6 méu y

Hinh 5.3 Két qua chuong trinh Paint

Céac muc thuc don con lai cua trinh la hoan toan hoat dong. Thuc don Céng cu chita lwa chon tir
niam cong cu vé: vé tr do, vé dudng thing, vong tron, chir nhat va 16 mau. Cong p ‘1 ¢On ¢6 thé duoc
chon tir bd cong cu troi néi. Mau vé hién hanh duge chon tir thue don Mdau trén dinh cira s6 hay tir
thuc don ngir canh khi nhiin phim phdi chudt trén viing vé. Trong thuc don Cong cu va thue don
mau, cong cu hay mau hién hanh duge danh dau bing diém (buller). Cic muc trong thue don Quan
sdt cho phép ngudi sir dung tit/md thanh cong cu, b0 mau c¢ong cu, thanh trang thai. Thanh cong
cu va thanh trang thai dugc (it/m& nhd ham CFrameWnd::ShowControlBar. Ham
ShowControlBar duge sir dung thay cho ham ShowWindow dé dim bio quiin 1y -chinh x4c cira s6
khung nho chita bd cong cu troi noi. .

Khi chay chuong trinh Paint, chi ¥ ring chon cong cu tir thue don Céng cu s& tu dong danh diu
phim tuong tng trong bo cong cu. Ham quin 1y 1énh Cong cu (OnSelectTool) khong lam gi khac
ngoai dat gid tri cho m_nTool. Nhumg bd cong cu duge cap nhat ngay tdc thi nhd ham
OnUpdateToolsUL. Tuong tu, cic phim Tép mai, Ghi tép va In duge dat ¢6 hiéu luc hay Khong
trong mdi chu ky rdi phit hgp véi gid tri clia gn_bDirty, ching dugc nap gid tri FALSE ban ddu méi
khi ¢6 hanh dong v&. Nhur vay, phim sing n{:ay khi ta v& pixel diu tién. Paint mo ta mot céch tuyét
vdi co ché Ul cia MFC tach ma trinh lam thay d6i trang théi tng dung tir mi trinh cap nhat thanh
phin UI trong tmg nhu thé nao,

Ta ¢6 thé xem thuc don, thanh cong cu, thanh trang thdi lam viéc ciing nhau nhu thé nao bang
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cdch quan sét thanh trang thai khi muc thie don duge chidu sang hay con chay ditl trén phim thanh
cong cu hoiic bo cong cu. Thanh trang thai hién thi trg gitp ngit canh cho cdc muc thue don, va khi
ToolTip xuat hi¢n trén phim, xau ky o chi tiét hon s€ xudt hi¢n wrén thanh trang thai. Xhung (mg
dung MFC thyc hién cic cong vi¢c ndy.-Ta chi vice cung cdp tii nguyén xau k¥ wr va khung ving
dung dam bao chiing xuét hién vio ding vi tri va ding thdi diém.

Vi thue don mau pop-up Kich houat nhd phim phai chudt tuong duong thue don Pop-up trong
thyc don chinh, ham quin 1y thong diép OnRButtonUp cta Paint “muon’™ thue don Mdau nho st
dung ham GetMenu € Idy con trd dén thie don chinh va GetSubMenu dé 18y con tré dén thuc
dom Mau. TrackPopupMenu sau d6 duge goi dé hién (hi thuc don ngit canh:

ClientToScreen (&point);

CMenu* pContextMenu = GetMenu (}->GetSubMenu (2);

pContextMenu->TrackPopupMer (TPM_LEFTALIGN |

TPM_LEFTBUTTON I TPM_RIGHTBUTTON. point.x, point.y, this);

Do thue don ngit cinh cling str dung chi danh 1D 12nh nhu thye don Man cha thuc don chinh,
thanh trang théi cling hién thi trgf gifip cho thye don ngit cinh. Va ham OnUpdateColorUI ddnh d4u
mau tuong tng moi'khi thye don ngir cinh duge hién ra.

Cira 83 khung Paint duge tao véi thude tinh WS_CLIPCHILDREN cho nén céc pivel vé trong
viing lim vi¢c cha chiing s€ khong v vao thanh cong cy va thanh trang thdi. Diéu nay khong cin
thiét trong dmg dung (i lidu/quan sat vi viée v& bi gidi han trong cira s§ quan sdt, ching tu dong -
thay d6i kich thide sao cho chiing chifa phin nhin thiy cia ving 1am viée ciia cira 58 khung bén
ngodi thanh diéu khidn. Trong img dung khong ¢ Kicn tric (i lidu/quan sat, phu thudc vao lap
trinh vién d€ dim bio ta s& khong v& vio noi khong duge phép. |

Chi y cuGi cing litn quan d¢n mi trich cia thi du Paint A nap chéng ham
‘CFrameWnd::PrecrecateWindow trong tép PAINT.CPP. Trong MFC 3.1, cii dill mac dinh him nay
¢ thém thude tinh méi WS_EX_CLIENTEDGE cho cira 56 khung khi nG“bict 1a chay trong
Windows 95/98. Diéu nay [am cho bién cira s6 duge thdy nhur 3D. Trong tmg dung 13i ligu/quan
sdt, ham CFrameWnd::OnCrcateClient bo thu¢e tinh nay di vi WS_EX_CLIENTEDGE dugc cira
s0 quan sit cung cap. Paint khong phai 1a tng dung ti 'litf:u/quan sdt, vay PreCreate Window duge
nap chong d€ trénhgai dat mic dinh 1 them WS_EX_CLIENTEDGE. Néu khong 1am diéu nay,
viing lam vi¢c ctia cita 50 khung s& ¢o khung 1 bi¢n triing xuGng vit thanh trang théi va thanh cong
cu ciia Paint s& khong udn xudng theo bién nhu trong hinh 5.3, Ta phai cung cdp ham nap chéng
PreCreateWindow tuong tr nhu khi ta st dung ciia s6 khung trong ting dung khong 6 Kién tric thi
lidu/quan sdt vi€l cho Windows 95/98 va ta Khong mudn khung ng dung ph.n thém kiéu
WS_EX_CLIENTEDGE.

v
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CHUONG 6
HOP THOAI, TAM DAC TINH VA CAC DIEU KHIEN

Mot trong nhicu 1y do dé 13p thnh vién thich st dung MFC 1a khung (g dung huéng ddi trong
c6 khi nang xdy dung cdc hop thoai va didu khién. Néu ta mudn hién (hi hop thoai 1¢n man hinh thi
hiy quén di ham ::DialogBox: thay vao d6, hiay xdy dung IGp hop thoai phdi sinh tir ldp CDialog
clia MFC, tao 1ap ddi tugng cha 16p v dé cho MFC thuc hién cdc cong vige con lai. Lop CDialog
thira hudng cic chite ning ctra 56 cd bin tr CWnd va thém mot s6 “gia vi™* clla riéng ta d€ cai dat
hop thoai. Cac dicu khién trong hop thoai 12 d6i tugng ¢6 cdc him thanh phin dé xit 1y ching.
Ching ¢on co co ché lhuan'lic}n thuc hién“trao d6i va “kiém tra” dir ligu thoai, chiing thyc hién
phin 1én viée nhin vio va gifi ra cc thong tin ¢ta didu khién cho ta.

Néu hop thoai ¢é qud nhiéu cdce didu khién, ta cé thé dé dang chuyén qua sit dung tdm dic tinh
{(property sheet) vdi céc trang thoai theo bing. MFC trg gifip tdm dic tinh bing cac 19p
CPropertySheet va CPropertyPage. Vai MFC 4.0, tim dac tinh MFC sir dung cdc cii dit tdm
dic tinh ¢6 sin trong Windows 95/98 va Windows NT™3.51/4.0. N¢u ai da lap trinh tdm dac tinh
st dung giao dién ldp trinh vng dung 32 bit (Win32® API), thi thdy that khé khin dé cho ching
lam viéc diing. Vi MFC thi viée nay that don gidn, boi vi MFC quin 1y phdn 16n cc thong bao
tdm dic tinh cho ta. N&u ai di sir dung MFC d¢ lam tdm dac tinh thi khong con mudn lam ching
hing cong cu phat trién phin mém (Sofhware Dei';’x’opm('m Kir - SDK) nhu tnurde day nira.

Trong chuong ndy, chiing ta s& xem xét cédc 16p hop thoai, tdm dic tinh cta MFC, ciing nhu céc
16p g6i ditu khién cilra s6 con nhu phim bam, hop danh sdch. Chiing ta  cling Xcm xét
céch tao hop thoai hay 1dm dic tinh, ghép ndi véi dicu khién trong hop thoai hay tdm diac tinh, xay
dung cdc 16p diéu Khién chuyén mang (portable) va khép Kin 6 cii diit img xir riéng, sifa déi cac
iop dién khién dung sin dé thém cdc chic nang, tao cdc phim tr vé (owner-draw) ma khong khé
khan gi.

6.1 HOP THOAI VA LOP CDialog

Ta biét ring hop thoai chia 1am hai loai cof ban: modal va modeless. Hop thoai modal hudng
moi dit licu viio tir ban phim hay chuot dén chinh n6 cho dén khi né bi mit di. Hop thoui modeless
cho phép dit liéu vio dén chinh né hay dén céc cira s6 khéc trén man hinh. MFC gop céc chiic ning
clia thoai modal va modeless trong CDialog. Cdu tir CDialog nhin hai d6i s6: xdu k¢ tu hay s6
nguyén 13 chi danh ID tai nguyén vd con trd CWnd chi ra cha ciia hop thoai, chdng ¢6 thé 1a
NULL. Chi danh ID tai nguyén xdc dinh miu (fenplate) cia hop thoai. Ciing nhy trong iing dung
SDK, khuon miu ciia hop thoai duge xdc dinh bdi miu gop trong (¢p RC ciia tmg dung. Sau khi -
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dGi tugng hop thoai ducye 14p trong bo nhg, g dung s& 1ap hop thoai trén man hinh nhdy goi him
DoModal hoic Create ciia d6i twgng. Ham DoModal tao hdp thoai modal, trong khi ham Create
tao hop thoai modeless.

Ta c6 thé chuyén hop thoai modal (ng dung thanh hop thoai modal hé thong bing cdch chi ra
kiéu DS_SYSMODAL trong miu hop d6i thoai. Trong Windows 16 bit, chiing s& tao hop thoat
modal ¢6 kb nang hudng toan bo dit ligu vao dén tt ci cic cira s6 khic trong hé thdng. Trong moi
tremg Win32, hop thoai modal he thGng khong tic dong céc cira s6 thude céc ti€n trinh khdc va
khdc thoai modal chudn chiit it trir khi Windows tu dong dat bit WS_EX_TOPMOST ciia thoai
modal he thdng dé cho né hién thi trén céc cira s6 khdc.

Thong thudng c6 thé cai dit hop thoai bing cdch 1ap d6i tugng truc ti€p tix 16p CDialog. Chuong
trinh 6.1 chi ra cic 1¢nh tai nguyén cho hop thoai don gian About chita ba diéu khién: hai didu
khién vin ban tinh (static rext) hién thi thong tin vé chwong trinh va phim OK. Vige hién thi hop
thoai nay chi cin hai ddng ma énh nhu sau; '

CDialog dig ("About”, this);
dlg.DoModal );

Tham s6 “About” }a tén clia miu. Tham s6 rhis tham chiu dén cira s8 clia hop thoai. N&u tham
s0 nay 1a NULL (hay khong c6, thi NULL dugc sit dung 13 miic dinh), khung tng dung s& 13p ra
cifa s8 mic dinh ciia éng dung, 1a cha ciia hop (hoai.

Chuong trinh 6.1 Mau cho hdp thoat don gian About

About DIALOG 32, 32, 186, 98

STYLE DS_MODALFRAME | WS_POPUP | WS_VISIBLE | WS_CAPTION | WS_SYSMENU
CAPTION "About Object Builder”

FONT 8, "MS Sans Serif"

BEGIN
CTEXT "Object Builder Version 1.0", -1, 12, 28, 162, 10
CTEXT "Copyright (c) 1999 by me". -1, 12, 40, 162. 10
DEFPUSHBUTTON "OK", IDOK. 68, 72, 50,14

END

B&i vi DoModal tao hop thoai modal, cho nen ching khong trds lai noi goi cho dén khi hop
thoai mét di. Gid td cho lai 12 gid tri durge truyén cho EndDialog dé phé hily hop thoai. Trir khi ta
xay dung 1dp hop thoai phéi sinh rieng va tur goi EndDialog, thi gig tri s& luon 12 IDOK hay
IDCANCEL, phu thugc vio hop thoai bj mét do nhdn phim OK hay Cancel. DoModal ¢6 thé cho
lai IDCANCEL tham chi c3 khi khong ¢6 phim Cancel, b3 vi nhin phim ESC twong dwong nhin
Cancel. Chd ¥ ring khong cdn phdi viét thi tuc hop thoai dé xir Iy cdc thong digp dén chiing.
CDialog cung cdp thi tuc hop thoai mic dinh cho ta, né biét 1am c4i gi khi phim bi nhin. Néu ta sir
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dung lgi th€ chia DDX/DDV (s& dugc mo ta sau), chiing con biét ca cdch khdi dong céc didu khién
hop thoai dé trd 134 1ai thong diep WM_INITDIALOG va 1y lai dir li¢u I cdc diéu khién khi nhan
phim OK. ‘ .

Dé thay d6i cdch ma hop thoai ddp lai cdc phim OK va Cancel hay-thém mi lénh cho céc digu
khién khdc, ta phai xay dung I6p hop thoai phéi sinh riéng. CDialog cung cfip ba ham c6.thé nap
chong dé khai dong céc diéu khién hop thoai va trd 13i lai céc phim OK, Cancel bi nhin, bao gom:
OnlnitDialog, OnOK, vd OnCancel. Mac dii méi mdt trong céc ham nay tuong img véi mot
thang diép hop thoai, ta khong cin dnh xa thong diép d¢ xir Iy ching boi vi CDialog dinh nghia
chiing 13 ham do. L4t nita chiing ta s& xem thi du vé cdch st dung cidc ham nay. Nhung trudc hél ta
hily xem Xét cdc didu khidn xusit hi¢n trong hop thoai va cdc 1Gp hop thoai phdi sinh ghép néi vai
né nhu the ndo.

6.2 CAC LOP DIEU KHIEN MFC

Tir ban 1.0, Windows di cung cfp céc 16p cira s6 cho cdc d6i tuong giao dién vGi ngudi sit dung
UT nhu phim nhén, phlm radio, hop danh séch va thanh truot. Chiing duge bict v6i céi tén dieu
khién cira s8 con bdi vi trong quan h¢ cha-con chiing chia s€ véi cic cira s6 khdc, cdc cira s6 dac
biét nay khong phai 1am lai mbi khi cdn dén phim va thanh trugt. MFC g6i cic kidu dicu khi¢n va
dit éhling vao cdc 16p clia C++ duge chi ra trong bang 6.1. Cac muc trong cot WNDCLASS 1a €en
16p cira s6 dinh nghia truc ma céc diéu khién 1dy 1am co s6. MFC 4.0 m& rong cic 16p dé gop ci
cfie diéu khién clia Windows 95/98.

Bang 6.1 Céc I16p diéu khién cia MFC

Kidu diéu khién .Ldp MFC WNDCLASS
Phim nhn, phim radio, héip danh diu va hap nhém Chutton “button”
Bidu khién xau ky tu tinh Cstatic “static”
Diéu khién soan théo Cedit “edit”
Hép danh sach CListBox “listbox”
Hép danh séch ddy xuéng CComboBox “combobox”
Cac thanh trugt CScrollBar “scrollbar®

M@f Igi th€ ma ghép ndi C++ dinh cho céc didu khién 13 mdi 16p cung cdp cdc ham thanh phin
d& xir 1y chiing. Thi du, 14p trinh vién C phii ddt s6 gidi han cdc ky tu dugc nhap vao dién khién
soan thao 1a 32 bing cach gifi thong digp EM_LIMITTEXT cho diéu khién nhu sau:

SendMessage {hwndEditCtrl. EM_LIMITTEXT, 32. 0);

Gia sir ctlEdit 13 d6i tugng cha kiéu CEdit, 1ap trinh viegn MFC thuc hi¢n n6 nhu sau:
ctlEdit. Limit Text (32);
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Lgi th€ khdc clla viée sir dung 1p diéu khién trong MEC 13 ta c6 thé sir dung ching nhu 16p co
s& cho céc 16p diéu khién riéng cha (a. Néu chi mudn dicu khién soan thio chdp nhan s6 thoi u?
Khong ¢6 vdn dé gi; chi viee xay dung 16p phdi sinh CNumEdit tir CEdit, 4nh x# cdc thong digp
WM_CHAR vao CNumEdit::OnChar, vi viét ham diéu khién OnChar truyn céc phim s& dén 16p
0 s va bo qua nhitng c4i khdc. R4t dé xay dung (ng-xir cha diéu khién theo cdch nay va ciing dé

140 ra duge cdc diéu khién rieng. MQI thi du hoiin hdo ciia diéu khién riéng 1a phim wr v& (owner-
draw} ¢6 thé ty v& thay vi uy thic cho cha né. MEC tham chi lam cho n6 c6 kha nang trd 10 céc
thong bdo riéng cla chiing, mot dic trung quy gid néu ta 58 xdy dung cic 19p diéu khién c6 thé sir
dung lat c6 vmg xir doc 14p véi cha ciia chiing.

C6 hai phuong phép tao didu khién tir 16p didu khién MFC. Phuong phdp thit nhit thudng duge
sl dung khi diéu khién duge tao trong cira 56 mic dinh, 1a x8y dyng ddi tuong diéu khién va 2ol
ham Create hay CreateEx clia d6i twong d6. Cic 1énh sau day tao difu khién phim bam ¢6 1én Reset
tir Iop CButton cia MFC: " '

CButton ctlPushButton:

ctlPushButton.Create ("Reset”,
WS_CHILD | WS_VISIBLE | BS_PUSHBUTTON,
CRect (x. y. cx. cy). this, IDC_RESET):

Phurong phép thif hai dugc sir dung trong .cdc hop thoai. Néu diéu khién dugc tao tr miu thoui,
- chiing khéng cdn tao lui v&i Create hodc CreateEx. Tuy nhién, néu diéu khién duge tham nhap tiy
cdc ham thanh phin cita MFC, thi vi¢e Xy dung d6i tugng cia IGp diéu khién lwong {mg tuy thuoe
vao 1ap trinh vién. Céch lam dé nhdt Ia sit dung ham CWnd::GetDlgltem, ching nhan ID diéu
khién va cho lai con t:6 CWnd. Ta c6 thé ¢p (cast) con trb CWnd thinh con trd dén kifu diéu khién
tuemg iing G ddm bdo tham nhdp an toan kidu. Lénh sau day 1ay con trd CBution cho phim trong
hop thoai:
CButton* pPushButton=(CButton*) GetDlgitem {IDC_RESET}):;

Bay gity pPushButton duge sir dung d€ xir 1 diéu khién bang cdc him thanh phén cta CButton.
Con tré6 do GetDlgltem cho lai ¢6 thé 1a tam thdi kKhong cdn luu laj dé str dung sau. Thi dy, ta
khong muon goi GetDlgltem trong hdm dién khién OnlnitDialog va stt dung lai con trd trong
OnOK. C6 thé Ia con trd sé khong con hop 1¢ bdi vi MFC sir dung thdi gian rdi giira céc thong diép
dé x04 cédc thong diep tam thdi do GetD] gltem va cac ham khéc tao ra. Mot cdch trinh han ché niy
Li gOp céic ham thanh phin rieng cho lai qui chiéu dén timg didu khién trong 19p hop thoai ctia ta.
Gia sir hop thoai chita hai diéu khién soun thio vdi cic ID 1a IDC_NAME va IDC_PHONE. Né&u
16p hop thoai chita cdc ham thanh phén; '

CEdité: ctiName () { return *(CEdit") GetDigltern IDC_NAME}

CEdit& ctlPhone { | return *(CEdit") GetDigltermn (IDC_PHONE} }
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thi cdc diéu khién dugc tham nhép nhu sau:

ctiName ().LimitText (32);
ctlPhone ().LimitText (32);

Céch lam khéc 1a gop hai ddi tugng CEdit vao 1dp hop thoai va gin ching vao diéu khién soan
thao bing ham CWnd::Attach trong OnlnitDialog:

m_ctiName. Attach {:: GetDlgltem (IDC_NAME}:
ro_ctlPhone. Attach (::GetDlgltern {{IDC_PHONE)}. -

Bay gir CEdit tham nhap mot céch don gian vao diéu khién soan théo:

m_ctiName. Limit Text {32};
m_ctlPhone. LimitText {32};

Boi vi cdc d6i twong CEdit 1a thanh phin ciia 18p hop thoai, ta khong phdi xod chiing khi hop
thoai bi ph4 huy. . '

Néu ta sit dung 10p diéu khién phdi sinh, né khong di d€ gén mot cdch don gidn diéu khién vio
ddi tugng cha 1dp phdi sinh. N&u ta gin d6t tuong CNumEdit vao dicu khién soan thdo duge lap tir
miu thoai nhu sau;

m_cthhone.Atiach {:GetDlgltem {IDC_PHONE));

thi diéu khién vdn dng x{r nhu di¢u khién CEdit chudn bdi vi him Autach khong chuyén hudng

thong digp diéu khién qua dnh xa thong di¢p ciia 16p phdi sinh. Gidi phdp? Thay vi st dung Atrach,

hay gin diéu khién vao d6i wwgng CNumEdit nhdy him  SubclassDlgltent ciia MFC nhu sau:
m_ctlPhone.SubclassDigltem (IDC_PHONE. this);

Bay gidr diéu khién soan thio s& vmg xir nhir CNumEdit.

biéu khién cita s con lién lac vdi cha né bang cdch gl théng diep WM_COMMAND. Trong
~ Win32, tir cao clia tham s6 wParam cla thong di¢p chita mi cho lai, tir thdp chita ID cia diéu
khién, vi IParam chifa chi danh cira s6 didu khién. Ma cho lai thong bdo cho cha biét ring su ki¢n
g4y ra bdi nhin phim hay thay ddi ky tu trong diéu khicn soan thio. Nhan dang thong bdo phim ¢6
tiép ddu ngit BN_. Cic kiéu thong béo khéc bao gém EN_ cho diéu khién soan thio, LBN_ cho
hop danh séch, va CBN_ cho diéu khién combo box. Cic diéu khién inh khong giri (hong bdo, va
cac diéu khién thanh trugt gii cic thong dicp WM_HSCROLL va WM_VSCROLL thay cho thong
diep WM_COMMAND.

MFC cung cdp cic macro 4nh Xa thong diép cho cdc kiéu.thong bio khic nhau dé cho ta d& dan
cde didu khién vao cdc ham thanh phdn cha 18p hop thoai. Cic ddng mi trinh sau sit dung macro
ON_BN_CLICKED dé néi cdc phim ma chi danh ID cla ching 1a IDC_RESET dén ham thanh
phin CMyDialog véi tén OnReset:
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BEGIN_MESSAGE_MAP (CMyDiaiog. CDialog)
ON_BN_CLICKED (IDC_RESET. OnReset}

END_MESSAGE_MAP ()

CMyDialog::OnReset {)

{

// Thue hién céng viéc khi phim Reset bi nhan

1

Tai lieu MFC chifa danh sdch ddy di cdc thong bdo lai clia céc didu khién va macre 4nh Xd
thong diép tuong ing.

D61 khi ta mudn difu khién phéi xir 1y cic thong digp thong bdo (notification) hai cia chinh né.
Gia sir ta viét 16p hﬁp danh sach sit dung lai dé bifu dién cdu trde danh muc dia cimg. Trong C,
thong bio lai LBN_DBLCLK chi ra tén danh muc di duge nhin, duge quin Iy bdi cha cua hop
danh sach, va cha phdi c6 trdch nhiém thay déi cdc danh muc, cip nhat hop danh sidch. Nhung
trong MFC, bdi vi Khung img dung “phdn dnh” thong bio lai trd vé diéu khién noi giri ching nhiy
ham do OnChildNotify, hop danh sdch 6 thé tr quin 1y rhin dip. Sau day 1a mé trinh clha hop
danh sdch quan Iy thong bdo lai LBN_DBLCLK:

BOOL CMyListBox::OnChildNotify {UINT message. WPARAM wPararm.
LPARAM IParam, LRESULT" pLResult)
{
if imessage = = WM_COMMAND)
{
if (HIWORD (wParam} = = LBN_DBLCLK)

return TRUE;:

1
return FALSE;

}

MFC con phin dnh lai cdc thong dicp WM_MEASUREITEM, WM_DRAWITEM.
WM_COMPAREITEM, va WM_DELETEITEM d&n diéu khién phit sinh ra chiing dé cac didu
khicn tu vé c6 the tu vé lai. Day 1a dic trung manh ctia khung g dung, bdi vi né cho phép céc 16p
diéu khién dugc viét mot cdch hoin toan khép kin. Va diéu khién khép kin dé dang chuyén d6i
sang céc tng dung khée, day 1a mot trong céc 1§ do dé vi¢t mé trinh hudng doi tuong.
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6.3 TAP HOP LAl

Pén bay gid ta dd c6 khai niém vé cde dicu khién hop thoai duge quan 1y nhu the ndo, hdy quan
sat trén hop thoai dé nhap tén, s& dién thoai st dung di€u khién soan thio trén day. Gid sir ring
méiu thoai di 1ap siin, cOng viée ti&p theo 1a xay dung 16p hop thoad phdi sinh tir CDialog. Poan mi
trinh 6.2 chi ra ma trinh cta 1Gp hOp thoai phéi sinh v&i tén CMyDialog. Khi 1ép hop thoai duge tao
va ham a0 On]m'lDialo'g duge goi, t8n va s¢ di¢n thoai ban dau (néu co) duoc sao chép tir cic bién
thanh phdn m_strName va m_strPhone vao cac dicu khién soan (hio. Khi phirh OK duge nhin,
trinh quéan Iy OnOK clia hop thoai 14y x&u Ky tu tir cdc diéu khién va sao chép chitng trd lai céc
bién thanh phdn. CMyDialog khong nap chéng OnCancel, bdi vi cai diat mac dinh OnCancel clia
16p CDialog (thuc hién don gidn viéc bii bd hdp thoai va giri IDCANCEL dén DoModal) thuc hién
cong viéc khd (Gt

Doan ma trinh 6.2 Ldp hop thoai phai sinh don gian

* Class CMyDialog : public CDialog
{
private:
CEdit& ctlName () { return {CEdit*} GetDlglter (IDC_NAME); |
CEdit& cilPhone (} { return *{CEdit"} GetDlgltern ({DC_PHONE); }
public:
CString m_strName;
CString m_strPhone;
CMyDialog (CWnd™ pParentWnd = NULL) :
ChDialog (“NameAndPhoneDialog”, pParentWrd} {}
virtual BOOL OnlnitDialog {; -
protected:
virtual void OnOK {);
] N
BOOL CMyDialog: :OnlnitDialeg ()
{
/7 Trude hét goi 16p co s&
(EDialog::OrﬂrﬂtDialog 0
“// Khéi déng didu khién soan thdo
ctiNarne ().LimitText {32};
ctiPhone {.LimitText (32);
ctiName ().SetWindowText {m_strNarme);
ctlPhone {).SetWindowText (m_strPhone);
return TRUE;

}
veoid CMyDialog::OnOK ()
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// Truy nhap dit Beu tir diéu khién soan thao
ctiName {). GetWindowText (m_strName):
cltPhone {). GetWindowText (m_strPhone):
/7 Goi ldp cd s& d8 két thiic hdp thoai
CDialog::OnOK {};
i
Cic bién cua CString nhu m_strName vi m_strPhone duge khai bdo 1a chung (public), khong
phii 12 néng (private). Lam nhu vay dé cha cha hop'thogi ¢6 thd nhan duge dir licu vao va ra hop
thoai. Gid sir I6p cita s6 chinh chita hai truimg CString cang tén m_strName va m_strPhone chia
tén va s0, thanh phin dir licu m_nCurrentEntry chi ra én va 80 dién-thoai “hi¢n hanh™. Sau day 1a
mi trinh hién thi hop thoai:
CMyDialog dlg (this):
dig.m_strName = m_strNamelm_nCurrentEntry]:
* dlg.m_strPhone = m_strPhone{m_nCurrentEntry);
if {dlg.DoModal } = = IDOK) |
m_strNamelm_nCurrentEntry] = dlg.m_strName:;
m_strPhone{m_nCurrentEntry] = dlg.m_strPhone:
J

Ten va s6 dign thoai duge truyén dén hop thoai bing cich sao chép ten vi s6 dién thoai hién
hanh vao cdc thanh phin dir lick m_strName va m_strPhone cia thoui. Ngwoge lai, ten va s6 dién
thoai dirge 1dy ra tit hop thoai bing cdch sao chép nguoe lai cdc gid tri cha cde thanh phin nay khi
hop thoai bi phd hiy do nhin phim OK. Ky thuat nay han ch& duge s6 bicn tong thé thudmg duoc
st dung d& truyén dit ti¢u dén va di tir hop thoa frong céc tng dung SDK. Di nhi¢n, cdc thanh phin
dirticu m_strName va m_strPhone cta 1dp hop thoai phii duge Khai bio [ public (hoic Iap cira s6
chinh duge khai bdo 1a friend céa 1p hop thoai) cho cich (i€p cin ndy.

Chi y ring mi trinh trén day khong chi ra (¢n méu trong cau t thoai, bdi vi ¢ tir CMyDialog
dugc xay dung trong (én miu da chita trong khai bio 1dp. D6 1a ky thuat mi lip trinh vién MFC
thuing sit dung d€ hinh thanh sir licn k6t gitra 1dp hop thoai v méu thoai tuong mg.

Ldp CMyDialog phan bi¢t ra sao khi diéu khién soan thio cia so di¢n thoat I didu khién
CNumEdit thay cho CEdit chudn? Doan ma trinh 6.3 cia Idp CMyDialog ¢6 sir dung didu khién
CNumEdit. Chiing ciing chi ra md triinh cfta 16p CNumEdit. CMyDialog biy gid khai bdo thanh
phdn dit liéu rieng CEdit va CNumEdit dnh xa dén diéu khién soan thao trong OnlnitDialog. Pidu
khién CEdit dugc dnh xa bing Attach, nhung diéu khién CNumEdit sir dung SubclassDlgltem, vay
anh xa thong diép CNumEdit s& duoe sir dung. Bay giv, didu khién soun thdo s dién thout sé chi
chdp nhan cdc gid tri s bdi vi cdc gid tr s (ciing nhu phim Backspace, cling duge thong bao qua
OnChar) duge truyén dén 1dp co sér dé xir ly.
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Boan ma trinh 6.3 Ldp hop thoai phii sinh cé s dung diéu khién CNumEdit

- class CNumEdit : public CEdit
protected: ; :
afx_msg void OnChar (UINT, UINT. UINT);
- DECLARE_MESSAGE_MAP ()
Vo : : S
BEGIN_MESSAGE_MAP (CNumEdit. CEdit). -
' ON_WM_CHAR () '
END_MESSAGE_MAP () K
void CNumEdit::OnChar (UINT nChar, UINT nRepCnt, UINT nFlags)
{
if {(nChar »>= ") && (nChar <= "9} | | {nChar = = VK_BACK))
CEdit::OnChar {(nChar, nRepCnt, nFlags);
} .
Class CMyDialog : public CDialog
{ .
' private:
CEdit m_ctiName;
'CNumEdit m_ctiPhone:
pubhic:
CSiring m_strName:
CString m_strPhone; -
CMyDialog (CWnd* pParentWnd = NULL) -
CDialog (“NameAndPhoneDialog ™. pParentWnd) 1}
virtual BOOL OninitDialog {); ' .
protected: .
virtual void OnOK ():
h .
BOOL. CMyDialog: :OninitDialog ()
|
CDialog::OninitDialog {);
m_ctiName.Attach (::GetDigltem (IDC_NAME));
m_ctlPhone .SubclassDigltem (IDC_PHONE. this);
tn_ctiName.LimitText {32}; '
m_ctlPhone. LimitText {32};
m_ctiName.SetWindowText (m_strName):
m_ctiPhone SetWindowText (m_strPhone):
return TRUE.:
1
void CMyDialog:-:OnOK ()
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m_ctlName. GetWindowText (in_strName};
m_chtPhone. GetWindowText {m_strPhone):
CDialog::OnOK ();

6.4 TRAO DOI DU LIEU HOP THOAI VA KIEM TRA

Thi du nay cho’thdy 14p trinh vién MFC quin 1¥ hop thoai madal vi cic diéu khién nhir thé nio.
Thi du cdn cho thdy cdc 10p didu khién chuin nhu CEdit ¢ (hé thay déi duge nhi sir dung chiing
nhur céc 1dp co sO cho cdc 16p phdi sinh. Nhimg cdn mét didu quan trong ma ta vin chira ban luan
dén: trao d6i dir licu thoai (Dialog Data Exchange) va kiém tra dir liéu thowi (Didlog Data
Validation), quen thudc hon vai tén DDX vii DDV .

Khi sir dung ClassWizard cta Visual C++ dé tao nén cic 16p hop thoui. ta c6 thé sir dung dic
trung dic bi¢t clia ClassWizard d8 tao cdc thanh phan dir licy hép thoai va lién k& chiing véi cdc
diéu khién trong hop thoai. That 12 d&: chon chi danh ID cia diéu khién tir hop dash sich (list boy),
nhin phim Add Variable, v nap 1€n va didc tinh cia bién. Khi hop thoai duge 14p, cdc dicu khién
duge khéi dong dé két hgp vé6i gid tri duge gdn cho cdc bign thanh phén twong tng. Khi hop thoai
mit di vi nhdn phim OK, dir ligu duge nhip vao diéu khién s& tim dudng trd lai cdc bign tharh
phin. Kiém tra so bd dit liéu duge thue hién. Thf du néu £1d tri nguyén vao tir diéu khién soan thao
roi ra ngoal khoing mai ta dinh trude, (hi hodp thong béo xufit hién chi ra 161 cho ngudi sir dung.
Khi hop thong bdo mat di, hop thoai vin con trén man hinh vi (itu di€ém vio duge gan cho didu
khién niao pham 15i, cling Vi carer nhip nhiy bio LhO ngudt sir dung, nhép lai dir licu hop ly.

Biéu bf mit clia khi ning 1i¢n két cac didu khién trong hop thoai vdi cic thinh phén dir lieu cia
16p hop thoai ctia ClassWizard 1a ¢o ché DDX/DDV cla khung ing dung. ClassWizard thém ham
thanh phin vdi tén DoDataExchange vao 16p hop thoai cla tng dung chita mot hdy nhidu 13 goi
dén cdc ham DDX/DDV lién quan dén di¢u khién va cdc thanh phin dir licu. V@i hop thoai don,
gidn chi chita mét diém n6i DDX/DDV (chi ¢6 mot diéu khién soun thio dé nhap gid tri dit li¢u
nguyén) DoDataExchange duge mo (4 sau day:

void CMyDialog::DoDataExchange {CDataExchange® pDX}
{
DDX_Text (pDX. IDC_EDIT. m_nintVal):
DDV_MinMaxInt (pDX. m_nlntVal, 0. 100):
} -

Trong d6, IDC_EDIT la chi danh 1D ca diéu khién vii m_nIntVal 13 bién thanh phin lién quan
vdi no. Tham s6 pDX truyén cho DoDataExchange 13 con tro dén doi uromg ChataExchange do
khung (ng dung cung cdp. D3I wyng CDataExchange cho cdc ham DDX_Text va
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DDV_MinMaxInt biét céch thong tin chuyén di - dir lieu duoc truyén ti¥ thinh phdn dif lieu dén
diéu khién hay tir diéu khién dén thanh phédn dir lieu. Ta coi DoDataExchange la dnh xa dif li¢u boi
vi né gén cdc diéu khién hop thoai vao thanh phin dir liéu hop thoai ding nhu anh xa thong di¢p
géin céc thong diép vao cdc ham thanh phén 1dp.

ClassWizard 1ap 4nh xa di li¢u, nhung khung fmg dung tam cho né hoat dong. Khi hop thoai
duoe tao, CDialog::OnlnitDialog goi ham UpdateData ma d6i tugng thoai thira hudng 1r CWnd va
kh&i dong didu khién hop thoai duge nap gid tri FALSE. UpdateData, dén lugt nd, tao ddi tuong
CDataExchange va goi ham DoDataExchange chia hop thoai, truyén cho né con ré dén doi wgng
CDataExchange. M&i him DDX duge DoDataExchange goi € khdi dong dicu khién bing gid tri
cita bién thanh phdn. Trong thi du trén, m_nIntVal duge chuyén tir s6 nguytn sang dang chit va sao
chép ching vao diéu khién soan thdo nhd ham DDX_Text. Cudi ciing, khi nhin phim- OK,
CDialog::0nOK goi UpdatcData vdi tham s3 TRUE lam cho DDX_Text thuc lén nguge lai, ding
nhu chiing da Iam truée d6: doc xau ky w tit diéu khién soan thio, chuyén né sang s nguyén, luu
kéL qua trong m_pIntVal. Thém nita, him DDV_MinMaxInt ctia MFC kiém tra xem m_nintVal
¢6 & trong khodng 0 dén 100 hay khong. Néu s8 nguyén & ngoai, DoDataExchange trd 1ai va hop
thoai bién mat. Mt khéc, ham Fail clia d6i tvgng CDalaExchange duge goi dé hién thi thong digp
ciinh bdo va hop thoai vin cdn trén man hinh vdi tiéu diém vao tren diéu khién soan thdo.

DDX_Text vi DDV_MinMaxInt 14 hai trong mot s6 ham do MFC cung cip; bang 6.2 va 6.3
‘chifa danh sich ddy do.

Bang 6.2 Cac ham DDX

Ham Mot .
DDX_Text Lién két bién BYTE, int, UINT, long. DWORD, CString, float, hay double véi didu khién soan thao.
DDX_Check Lién ket bien inf vai hop danh dau. Cac gia tri 0, 1, 2 tuong tmg v ba trang thai co thé clia hdp
danh dv 1a; khong danh day, danh dau, va trung gian,
D0%_Radio Lién k&t bign int v&i nhom phim racio. Gia tri bién la chi s& tinh tir § chi ra phim da danh diu.
DDX_LBlndex Lign két bién inf vai hop danh sach. Gia tri bién 12 chi s6 clia mue dang dugc chan.

DDX_LBS3tring

Lien két bién CString vén hop danh sach va bo qua trudng hop khi dat lva chon. Gid tn clia bién la
xau ky tiy ctia muc dang duoc chon.

DDX_LBStnngExact

Lien k&t bién CString véi hop danh sach. Gia tn clia bién 14 xau ky tu cda muc dang duoc chon.

DO¥X_CBIndex

Lién k&t bién int vdi hop combo. Gia tri bign 1a chi s& clia myc dang duoc chon.

DDX_CBString

Lign k&t bign CString véi hop combo va b6 qua truang hop khi d3t lya chon. Gia tri cda bién 4 xau
ky tu clia muc dang duge chon.

DDX_CBStringExact

Lién két bién CString voi hop combo. Gia tri clia bién (3 xau ky ty clia muc dang duge chon,

DDX_Seroll

Lign k&t int vén thanh truot. Gia tri clia bign tuong dng véi vi trf con chay cha thanh treot.

187




) ' Chuong & Hobp thoai, tAm d3c tinh va cac diéu khién

Bang 6.3 Cac ham DDV

Ham M5 td
DDV_MinMaxByte Kiém tra gia tri bién BYTE ¢t & trong gia tr gidi han khéng.
DOV_MinMaxint Kiém tra g# tri bién int co & trong gia tri gidi han khéng.
DDV_MinMaxLong Kiém tra gié tri bign fong ¢6 & trong gia tri gidi han khng.
DDV_MinMaxUint Kiém tra gia tri bi€n UINT cd & trong gia tr gidi han khong.
DDV _MinMaxDWord Kiém tra gia tri bién DWORD c6 & trong gia trf gi6i han khang.
DDV_MinMaxFicat Kiém tr& gea tri bién float co & trong gia in gioi han khong.
DDV_MinMaxDouble Kigm tra gia tn bién double co & trang gia tri gith han khéng.
DDV_MaxChars Kiém tra gia tri bién CStnng khong chita nhiéu hom t6ng $8 ky tu xac dinh trute hay khong.

Cd phép clia cdc ham & trong €p header AFXDD_.H ctia MFC. Ham DDX_Text, chiing truyén
ky tu va dir ligu s8 dén va di khdi dido khién soan (hio, chip nhin nhiéu loai dir litu khéc nhau.
Cac ham khéc cia DDX chi c¢hidp nhan mot loai dir licu, thi du bién thanh phin lién k¢t véi diéu
khién hop danh dfu (check hox) phai 1a int. Gig tri nguyén 0, 1 hodc 2 twong (mg véi trang théi
khong danh diu, ddnh ddu hay khéng xéc dinh cia hop dénh dfu. (Trang thai khong xdc dinh chi
dp dung cho hop dénh ddu ba trang thdi). DDX_Radio lien két nhém phim radic vGi bién thinh
phan dac bi¢t. Tai ddu vao, bién It chi sd tinh tit O chi ra phim radio ndo duge chan. Tai diu ra,
chiing luwu chi s6 cia phim dang dugc chon. Chi dunh ID cha diéu khién dugc truyén cho
DDX_Radio chi ra phim déu tién trong nhém va MFC dit cudi nhém khi chuong trinh chay biing
Cz’lch guét cho d¢n khi thdy thuge tinh WS_GROUP dinh difu bit diu cia nhdm  khdc.
DDX_LBIndex, DDX_LBString, DDX_LBStringExact nhan v dit lya chon trong hop danh
sach - nh chi 56 nguyén hay gid tri CString, va DDX CBindex, DDX_CBString,
I_)DX_CBSlringE)ﬁact ciing lam nhwr vy véi hop combo. Cudi cling, DDX_Seroll thue hién lién két
gifta thanh truot va thanh phén dit liéu thoai ¢6 kidu int. Gid tr cua sG nguyén kiéu inr twrong ing
véi vi tri clia con chay thanh (rect.

- Rot cude DDX/DDV 1a cich nhe nhing nhdt &€ ldy s§ lieu vao va ra tir céc didu khidn cha hép
thoai va thuc hién mot s6 thi tuc danh gid. Poan mi trinh 6.4 chi ra cdch DDX va DDV don gidan
hod ma tinh cho 16p CMyDialog 13 duge mo (3 trén. Khung ting dung bay gid truyén dit lieu giira
cdc thinh phdn m_strName, m_strPhone vi diéu khién soan thio, cho nén OnlnitDialog va OnOK
khong cdn nap chéng nita. Hon nira, khung tmg dung kiém sodl xem xdu nhip vio diéu khién ¢6
dai hon 32 ky it hay khong va hién thi thong digp 16i néu xau vigt quai gidi han. So sdnh mi tinh
6.4 v&i mi trinh twong duong nhmg khong phii 1y DDX/DDV trong ma trinh 6.3, ta s¢ thdy chinh
xdc khung ing dung 1am thay ta nhitmg gi. Chii ¥ ring 19 201 ham DDV kiém tra dir licu ciia diéu
khin duge dit ngay sau céc 103 goi DDX cho ciing didu Khién, Bidu ndy 1 quan trong bdi vi n6
cho phép ham DDV dat tieu diém (focus)vao dén dicu khién co 16i xdy ra.
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Doan mé trinh 6.4 Viét lai I6p CMyDialog dé s& dung DDX va DDV

Class CMyDialog : public CDialog
{
public:
CS5tring m_strName:
CString m_strPhone;
CMyDialog {(CWnd* pParentWnd = NULL) :
Cbialog (*NameAndPhoneDialog". pParentWnd) {}
protecteci:
- virtual void DoDataExchange {CDataFxchange™):
h )
void CMyDialog::DoDataExchange (CDataExchange* pDX) _ . o
{ .
DOX_Text {pDX, IDC_NAME. m_strName);
DDV_MaxChars (pDX. m_strName, 32);
DDX_Text (pDX, IDC_PHONE, m_strPhone):
- DDV_MaxChars (pDX. m_strPhone, 32}
t : :

6.5 LAM PHIM BITMAP

Cho dén bay gid, ¥ tudng vé vice img xir ciia didu khidn ¢6 thé tu thue hién bing 16p phai sinh
mai tir 16p dicu khién MFC ¢6 thé duge ghi stu trong i ndo (2. DE lam cho cong vige clia ta dé
dang hon, MFC cung ¢ip mot 19p didu khién thuan tien suy dién tir Igp <&ha ching.
CBitmapButton md rong pham vi ciia 16p CButton d€ hoan thi¢n cic phim nhin tir vé luon 1a
nhitg vi¢c 1at vat khi viét trong C. Vi CBitmapButton trong tay, cdc phim nhin v6i dnh trén
ching Tam tang hdp din cia ing dung va duge str dung rong rdi trong cic sin phdm phdn mém
thuemg mat, duge dé dang 1ap va quén 1y nhu cdc phim chi 6 ky fur. Ly do 1a khung tng dung quin
Iy thong digp tr v& cho ta. Ta chi cin cung ¢ip bitmap biéu dién phim trong cdc trang thdi khac
nhau ciia chiing. '

Tao phim bitmap 1a don giin. Bude (hit nhit 1a sir dung chuong trinh soan thio binnap & o
bitmap. CBitmapButton chip nhin cho dén bon anh bitmap (xem hinh 6.1 ): thit nhat miéu ti phim
trang thdi binh thudng, (rang thdi khong nhdn; thi hai mo (3 phim bi nhin; thit ba m6 14 phim
Khong bi nhin va c6 titu diém vao; va thit tr mo 1a phim bi v6 hicu (hay “md™). TGk thiéu, ta phai
cung cdp cic bitmap “1én” va “xubng™ chi ra phim & trang thdi binh thudng va nhan. Khi phim bi
nhin, khung tng dung vé lai phim hitmap xudng 1am cho phim nhv 13 bi nhdn sau trong man hinh.
Khi bo phim ra, né duge vé lai bitmap 1en. Cic bitmap “li€u cif” va “vo hi¢u” 1a tuy ¥. Ta c6 thé
cung cdp bitmap ticu cy khi cdn. Ta chi cdn cung cap bitmap vo hi¢u lirc néu ta cho phép phim irés
nén vo higu. '
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Hinh 6.1: Cac Bitmap tao phim Dong y

Mﬂﬁnﬁ: u l

Sau khi bitmap cta phim duge tao va lwu trén t¢p nhu kiéu BMP, budc iép theo la chuyén
chiing thanh tai nguyén bitmap biang cich gop vao (¢p RC cia chuong trinh.
CancellU BITMAP cancelu.bmp
CancelD BITMAP canceld. bmp

CancelF BITMAP cancelf.bmp
CancelX BITMAP cancelx.bmp

Trong d6, tén tai nguyén: CancelU la bitmap 1én, CancelD la bitmap xuong, CancelF 1a bitmap
¢6 ticu diém, CancelX 1a hitmap vo hiéu luc. Phin cta (én tai nguyén di trude cac chit nay phai
tring vdi ky tr gan cho phim. Quy dinh dat tén nay khong hoan toan cin thiét khi ta tao phim
bitmap trong cira s6 mitc dinh, nhung né rit quan trong cho cdc phim bitmap clia cdc hop thoai.

Budc thit ba va bude cudi cung la tao phim va nap hitmap phim. Trong hop thoai, né duge thuc
hién trong mot bude nhd ham CBitmapButton::AutoLoad, chiing goi CBitmapButton::LoadBitmaps
dé nap bitmap bit ké phim nhan trong cdc trang thdi khdc nhau va SubclassDlgltem dé phan 16p
diéu khién phim dang t6n tai. Auteload tao ra 1&n @i nguyén cho bitmap biang céch 16 hop céc ky
tu cha phim véi U, D, F, hay X. Két qua 1a, AurolLoad chuyén phim chuin tao ra tir miu thoai
thanh phim bitmap do CBitmapButton quan 1y. Néu mdu thoat gop doi phim nhin ma né duge dinh
nghia nhu sau:

DEFPUSHBUTTON "OK", IDOK, 68. 72, 50.. 14, BS_OWNERDRAW

PUSHBUTTON "Caneel", IDCANCEL, 126. 72, 50. 14, BS_OWNERDRAW

va néu l()]; hop thoai gop cic déi tuong CBitmapBution duge khai bdo nhur sau:

CBitmapButton m_ctlOKButton;
CBitmapButton m_ctlCancelButton:

thi cdc phim ¢6 thé duge chuyén thanh phim bitmap trong OnlnitDialog bing cdc 1énh:

m_ctlOKButton.Autoload (IDOK, this);

m_ctlCancelButton.AutolLoad (IDCANCEL, this);

Cic lénh tai nguyén xdc dinh phim chi ra kidu BS_OWNERDRAW. Néu ta quén gop
BS_OWNERDRAW, bitmap cta phim s¢ khong hién ra trén man hinh bdi vi thong di¢p khong
duge phat sinh. ;
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6.6 UNG DUNG NAP

Chuong trinh 6.5 chita mi nguén ciia tmg dung don gidn véi 1en NAP (vict tit clia Names And
Phones). NAP bao g6m ctra s6 khung ma trong viing 1am vice ¢6 hop danh ssich hién thi &n va sd
di¢n thoai (xem hinh 6.2). Hop danh sach 13 di wong cita 16p CNapListBox, ching dirgc suy dién
tir CListBox (xem NAP.H). CNapListBox 13 hop danh sdch khép kin, né hién thi hop thoai bido cho
ngudi s dung nhap tén va s dién thoai mdéi khi hium PromptForNewEntry clta né duge goi.
CNapLis(Box ¢d 1¢i the clta cd ch€ haim do CWnd::OnChildNotify ciia MFC dé phan tmg khi muc
ctia hop danh sich duge chon (nhin dip). Cha cita né quin ly thong bdo lai LBN_DBLCLK, ¢on
CNapListBox tr biéu dién tén, s6 dién thoai hi¢n dang dugc chon trong hop thoai noi ¢6 thé dure
stra d8i. Thdm chi né con we khéi dong khi xir Iy thong dicp WM_CREATE vi nap chong ham
PreCreateWindow sao cho cha clia né chj phii chi ra kiéu clia hop danh séch 13 WS _CHILD va
WS_VISIBLE. Néi t6m lai, CNapListBox 13 thi du hoan hio ciia 1ap diéu khién,

Chuung trinh 6.5 NAP

Tép NAP.RC

#include "afxres.h”

#include "resource h”

// &nh bitmap
CKU BITMAP MOVEABLE PURE “oku.bmp"
OKD BITMAP MOVEABLE PURE "okd bmp"
OKF BITMAP MOVEABLE PURE "okf bmp"
OKX BITMAP MOVEABLE PURE "okx.bmp”
CANCELU BITMAP MOVEABLE PURE "cancelu.bmp”
CANCELD BITMAP MOVEABLE PURE "canceld bmp”
CANCELF BITMAP MOVEABLE PURE "cancelf bmp”
//Mau thite don
MAINMENU MENU DISCARDABLE
BEGIN
POPUP "&Lita chon”
BEGIN
MENUITEM "&Tao méi...", IDM_NEW
MENUITEM SEPARATOR
MENUITEM "&Két thac”, iIDM_EXIT
END
END
/7 Mau hép thoai

EDITENTRY DIALOG DISCARDABLE 0, 0. 184, 87
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Chuong 6 HOp thoai, tAm dac tinh va cac diéu khién

L

- STYLE DS_MODALFRAME | WS_POPUP | WS_ UISIBLE | WS_CAPTION | WS_SYSMENU
" CAPTION "Thém/Stta.ban ghi

FONT 8, "MS Sans Serif’® - -

- BEGIN '

LTEXT . "&Hovaten"-1,8, 14 35, 8 -
EDITTEXT IDC_NAME.49.12,118,12. ES_ AUTOHSCROLL
LTEXT "Dien &thoai" -1.8.34,34, 8 .

EDITTEXT IDC_PHONE 49.32.118,12 ES_ AUTOHSCROLL
CONTROL  "OK”[DOK."Button’.BS_OWNERDRAW | WS_GROUP | WS_TABSTOP. 50.54.40.24
CONTROL  "Cancel”.IDCANCEL. Button" BS_OWNERDRAW | WS_GROUP |
WS_TABSTOP.104.54.40.24
END '
// Bang xau k¢ tit
STRINGTABLE DISCARDABLE
BEGIN
IDM_NEW - "Tao méi"
IDM_EXIT "Két thiic chuong trinh”
END ’
/7 :
Tép NAP.H

class CNumEdit : public CEdit

{

protected:
afx_msg void OnChar (UINT. UINT, UINT):
DECLARE_MESSAGE_MAP ()

L .
7/

class CNapListBox : public CListBox

{

private:

CFont m_font;

public:
virtual BOOL PreCreateWindow (CREATESTRUCT&);
void PromptForNewEntry {):

protected: ‘
virtual BOOL OnChildNotify {UINT, WPARAM, LPARAM. LRESULT*);
afx_msg int OnCreate {(LPCREATESTRUCT);
DECLARE_MESSAGE _MAP ()
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k
//
class CMyApp : public CWinApp
|
public:
BOOL Initlnstance {);
&
/f :
class CMainWindow : public CFrameWnd
{
private:
. CNapListBox m_ctiListBox;
public:
CMainWindow {);
protected:
afx_msg int OnCreate ({ PCREATESTRUCT);
afx_msg void OnSize (UINT, int, int);
afhx_msg void OnNew {);
afx_msg void OnExit {):
DECLARE_MESSAGE_MAP ()

h
/7
class CléntryDialog : public CDialog
{
public:
CString m_strName;
CString m_strPhone;
CBitmapButton m_ctlOKButton;
CBitmapButton m_ctliCancelButton;
CNumEdit m_ctiPhone:
CEntryDialog (CWnd* pParentWnd = NULL) :
CDialog ("EditEntry”, pParentWnd) {}
virtual BOOL OnlnitDialog (};
protected:
virtual void DeDataExchange {(CDataExchange®);
afx_msg void OnUpdateOKButton ();
DECLARE _MESSAGE _MAP ()
)i
/

13-LTWIN

Chuong 6 Hop thoai, t&m d&c tinh va cac didu khién
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Chuong 6 Hop thoai, tdm dac tinh va céc didu khién

Tép RESOURCE.H

#define IDM_NEW 100
#define IDM_EXIT 101
#define IDC_NAME 110
#define IDC_PHONE 111
2define I[DC_LISTBOX 200
/
Tép NAP.CPP

#include <afxwin.h>
#include <afxext.h>
#include "Resource.h”
#include "Nap.h"
CMyApp myApp;
// Ham thanh phén clia lép CMyApp-
BOOL CMyApp::initlnstance ()
{
m_pMainWnd = new CMainWindow (};
m_pMainWnd->ShowWindow (m_nCmdShow);
m_pMainWnd->UpdateWindow {};
return TRUE;
} .
// anh xa théng diép va ham thanh phén cla CMainWindow
BEGIN_MESSAGE_MAP {CMainWindow, CFrameWnd)
ON_WM_CREATE {
ON_WM_SIZE )
ON_COMMAND (IDM_NEW, OnNew)
ON_COMMAND {IDM_EXIT, OnExit)
END_MESSAGE_MAP {)
// :
CMainWindow::CMainWindow {)
{
Create (NULL, "Danh ba dién thoai", WS_OVERLAPPEDWINDOW, rectDefault, NULL., "MainMenu™};
1
7/
int CMainWindow::OnCreate (LPCREATESTRUCT lpCreateStruct)
{ -
if (CFrameWnd::OnCreate (IpCreateStruct) == -1) return -1;
m_ctlListBox.Create (WS_CHILD | WS_VISIBLE, CRect {0, 0, 0, 0}, this, IDC_LISTBOX);
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Chuang 6 Hbp thoal, t&m d4c tinh va cac didu khién

return 0;
}
Vs
void CMainWindow::OnSize {UINT nType, int cx, int cy)

{

m_ctiListBox.SetWindowPos (NULL. 0, Q, cx, cy. SWP_NOMOVE | SWP_NOZORDER};
- . .
/Y
void CMainWindow::OnNew ()
{
m_ctlListBox.PromptForNewEntry {):
i
/7 : X _
void CMainWindow::OnExit () - !
{
SendMessage (WM_CLOSE, 0, G);
)
// anh xa thong diep va ham thanh phén cha
BEGIN_MESSAGE_MAP (CEntryDialog, CDialog)
ON_EN_CHANGE {IDC_NAME, OnlpdateOKButton)
END_MESSAGE_MAP ()
/7
BOOL CEntryDialog::OnlnitDialog {)
{
CDialog::OnlnitDialog {);
m_ctlOKButton.Autol .oad {DOK, this);
m_ctlCancelButton. Autoboad (iDCANCEL, this);
m_ctiPhone.SubclassDigltern (IDC_PHONE, this);
OnUpdateOKButton {);
CenterWindow ();
retum TRUE;
1
I
void CEntryDialog: :OnUpdateOKButton {)
(.
CEdit* pCtiName = iCEdit‘)GetDlgItem (IDC_NAME);
m_ctlOKButton.EnableWindow (pCtlName->1ineLength ();
!
/1

195



" Chudng 6 Hdp thoai, t&m d3c tinh va cac didu khién

void CEntryDialog: :DoDataFxchange {CDataExchange® pDX}
{

CDialog::DoDataExchange {pDX);

DDX_Text (pDX, IDC_NAME, m_strName):

DDV_MaxChars (pDX, m_strName. 32);

DDX_Text (pDX, IDC_PHONE, m_strPhone};

DDV_MaxChars (pDX, m_strPhone, 32},
1
BEGIN_MESSAGE_MAP (CNapListBox, CListBox)

ON_WM_CREATE (}
END_MESSAGE_MAP ()
/7 : _
BOOL CNapListBox::PreCreateWindow (CREATESTRUCT: c¢s)
{ : .

if ({CListBox::PreCreateWindow {cs})  return FALSE;

cssiyle | = LBS_SORT | LBS_USETABSTOPS | LBS_ NOTIFY | -LBS NOINTEGRALHEIGHT

return TRUE;
)
int CNaplListBox::OnCreate (LPCREATESTRUCT lpCreateStruct)
{ .

if (CListBox::OnCreate {IpCreateStruct) ==-1) return -1;

CClientDC dc (this); )

int nHeight = {{dc.GetDeviceCaps {LOGPIXELSY) * 8) 7 72);

m_font.CreateFont {nHeight, 0, 0, 0, FW_NORMAL, 0, 0, 0, DEFAULT_CHARSET,

- OUT_CHARACTER_PRECIS, CLIP_CHARACTER_PRECIS, DEFAULT QUALITY
DEFAULT_PITCH | FF_ DONTCARE "MS Sans Serif");

SetFont {&m_font, FALSE);

SetTabStops (128);

return O
}
Vs
BOOL CNapListBox: :OnChildNotify {UINT message, WPARAM wParam, LPARAM 1Param, LRESULT*
pLResult)
{

if {message == WM_COMMAND) {

UINT nCode = HIWORI;) (wPararm);
if (nCode == LBN_DBLCLK){
CEntryDialog dlg;
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" Chuang 8 Hép thoai, tAm dac tinh va cac didu khién

CString stritemn;

int nindex = GetCurSel (}; .

GetText (nindex, strltem};

int nPos = strltem.Find {"\t');

dig.m_strName = strltem.Left (nPos}; _

dlg.m_strPhone = stritem.Right (strltem.GetLength {} - nPos - 1);

if {dlg. DoModal () == IDOK) { '
strlitemn = dlg.m_strName + "\t" + dlg.m_strPhone;
DeleteString {nlrdex);
AddString (strltem);

1 '

SetFocus ();

retumn TRUE;

}

return FALSE;
!
//
void CNapListBox::PromptForNewEntry ()
{

CEntryDialog dig;
if {dig.DoModal () == [DOK) {
 CString strltem = dlg.m_strName + “\t" + dlg.m_strPhone;
AddString (strltern);
1
SetFocus {);

!

// anh xa théng diép va ham thanh phan cha CNumEdit

BEGIN_MESSAGE_MAP (CNumEdit, CEdit)

" ON_WM_CHAR {

END_MESSAGE_MAP {

/1
void CNumEdit::OnChar {UINT nChar, UINT nRepCnt, UINT n¥lags)
{ .
-« i {((nChar >="0") && {nChar <="9)} | | (nChar == VK_BACK} | | .

3 {nChar == (") | | {(nChar - Ty (nChar == -} 1 | {nChar =="")
CEdit::OnChar (nChar, nRepCnt, nFlags);

//
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b Danh ba dién thoai

(B44B346310
84-4)8362113

Téng Binh Vi T (84418345405

Thém/Sda ban ghi E|

‘Hovatén [Dang Thanh Phu

 Dignthoy  [i64-483

Hinh 6.2 Két qua thuc hién chuong trinh NAP

Hop thoai trong hinh 6.2 dugc 1ap tir 16p phéi sinh CDialog c¢6 tén CEntryDialog. Diéu khién
soan thdo chdp nhan s6 dién thoai 1a diéu khién CNumEdit twong tu nhur da xem xét trén day.

Ta c6 thé thdy: mang dién thoai sé khong chdp nhan bit ky k¥ tu nao ngoai chir s6, ngoic va
gach ngang. Cic phim OK va Cancel 12 diéu khién CBitmapButton duoc khoi dong trong
OnlnitDialog. O day c¢6 thém thong bdo lai ON_EN_CHANGE clia 4nh xa hop thoai cho ham
thanh phdn ham OnUpdateOKButton biét ring xau ky tf trong trudng Ho va tén da thay déi.
OnUpdateOKButton lam hi¢u Iuc hay mét hi¢u luc phim OK phu thuoc vao truong Ho va tén co
chtra ky tu nao hay khong. Phim OK bi lam mat hi¢u luc khi diéu khién soan thio 12 rng va lam
hi¢u Iyc khi n6 chifa it nhdt mot ky tu, tranh cho ngudi st dung nhap ddu vao réng cho hop danh
sdch. Cling chu y dén viéc goi dén ham CenterWindow trong OnlnitDialog; chiing chinh gitra hop
thoai so véi cira s6 cha n6.

6.7 HOP THOAI MODELESS

Mot khi da 1am chti hop thoai modal, ta s& thdy hop thoai modeless chi 1a mot dang khac ciia
céi ma ta da khdo sit. Nhu hop thoai modal, hop thoai modeless dugc tao 1ap tir miu thoai gén véi
tép EXE cua ta. Cac khic nhau co ban 1a:

®  Hop thoai modal dlch hién thi bing ham CDialog::DoModal, con hoOp thoai modeless
hién thi nho CDialog::Create. Khic v6i DoModal, ham DoModal khong tré lai cho
dén khi hop thoai bi phé hity con ham Create trd lai ngay sau khi hop thoai dugc lap.
Két qua 1a hop thoai vin duge hién thi khi da két thic thuc hién ham Create. Néu mu6hn,
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Chuong 6 Hbp thoai, tdm dac tinh va céc didu khién

Create c6 thé duge goi Ui cdu tir clia hop thoai cling nhu CFrameWnd::Create thudng
dugc goi tir cdu tircba cifa s6 khung.

*» Hop thoai modeless bi m&t di khi goi haim DestroyWindow, chi khong phai

' EndDialog. Ta khong duge thyc hién ham diéu khién OnOK hay OnCancel vi cd hai
déu goi ham EndDialog. | '

s Vi OnCancel (vA OnOK) phai dugc nap chdng d€ tranh viéc goi EndDialog, ta sé khong
bao gidy khai bdo d6i tuong hop thoai modeless tryc tiép tir 16p CDialog ma phai xay
dung 16p phéi sinh riéng. Luon-phdi nap chéng ham OnCancel trong 18p phéi sinh.
Cling phéi nap chdng ham OnOK néu hgp thoai ¢6 phim OK hay b4t ky phim ndo ma
chi danh ID cia chiing duge gan gia tri IDOK.

*  Céc d6i tugng cia hop lho.n modal thong thudng duge tao trong ngian xe’p vay néd ty
dong bi pha hity. Nguge lai, hop thoai modeless thong thudng duge tao bing todn tr
new, vy d6i tuong cha 16p hop thoai nay khong tu pha hiy. D& dam bao ring dsi
tuong hop thoai dugc phd hily khi két thic hop thoai, ta phai nap chdng him do hop
thoai PostN¢Destroy va thirc hién ham delete this.

Con mot vai khdc nhau giira hop thoai modal va modeless s& do MFC quan 1y. Thi du, cic thong
di¢p di dén hop thoai modeless dugc 14y ra va chuyén dén vdng thong digp chinh clia ing dung,
trong khi hop thoai modal sit dung vong lap thong diép rieng. Ung dung viét trong C ¢6 sl dung
hop thoai modeless phdi luu chi danh cita s6 hop thoai va xen 13i goi ham ::IsDialogMessage.
Trong MFC khung iing dung 1am viéc nay cho ta.

Mot trong céc vén dé s& gap ddu tién Khi ta vi€t ma trinh cho hop thoai modeless 1a cch thitc &€
~ hop thoai lién lac v6i cha ctia né. Thi du hop thoai Find trong cdc tiinh soan thao van ban. Mot khi
ngudi sit dung nhap xau ky ty va nhin phim Find, hop thoai ra 1énh cha né thyc hién fim ki€m nhu
" th€ ndo? Hoac h6p thoai phdi gii cho cha né thong diép, hodc cé thé s dung him
AfxGetMainWnd dé nhan con trd dén cita s8 chinh clia ing dung va goi mot trong céc ham thanh
phén ciia né. Céch khéc la d8 cho cira s6 chinh xi 1§ nhéin phim thuc hién bén trong hop thoai nhe
dac tnmg khong cong bd chia co ch€ din dudng-1énh ciia MFC. Néu ta gan chi danh ID diéu khién
* ca phim thoai bing 0x8000 hay 1én hon, nhimg thong bdo lai ctia phim khong duge hop thoai
quén 1y s& durge truyén 1én cha ciia ching. Do d6, cifa s6 chinh ciia ing dung c6 thé cai dat trong
ham thanh phin OnFind va phan ing truc l]ép khi nhidn phim Find, ngay ca khi phim 1a con clia
clra s6 hop thoai.

6.8 TAM DAC TiNH

Mot trong cdc dic tinh hip «din mdi cha Windows 95/98 1 trg giGp tdm dic tinh (property
sheet), 46 1a hop thoai kiéu bing chifa céc trang diéu khién ma ngudi sit dung c6 thé b4t qua lai céc
trang nhd nhin chuot. T4m dic tinh duge gop trong thu vién diéu khién chung cila h¢ diéu hanh
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Chuong's Hop thoai, tAm dac tinh va cac didu khidn
Windows 95/98.

Viec xay dyng tdm déc tinh khé kh6 khan trong C khi sit dung SDK va APIL, nhung twong d6i dé
dang trong C++ va MFC nhd khung (ng dung. Sy that, viéc thém t4m dic tinh vao tmg ding MFC
khong hoan toan khic viéc them hop thoai: Ung dung MFC 6.0 c6 sir dung t&m dic tinh va chay
trong Windows 95/98 hay Windows NT 3.51/4.0 s& tr dong sit dung chinh ma 1énh cai dit tfm dac
tinh clia he diéu hanh. Trong céc hé didu hanh khdc, MFC cé cai dit riéng tdm dic tinh d€ thay the.

Cic chic ning cla tdm dac tinh hdu nhu duge g6i trong hai 16p cha MFC véi tén
CPropertySheet vd CPropertyPage, ci hai dugc dinh nghia trong t¢p AFXDLGS.H. Lép
CPropertySheet suy dién tir CWnd biéu dién t4m dic tinh. CPropertyPage suy dién tir CDi alog bidu
dién céc trang cia tdm dic tinh. Tuong ty hOp thoai, tdm dac tinh c6 thé 1a modal hay modeless.

Dé tao tm dic tinh modal ta sit dung céc 16p trén co s& CPropertySheet va CPropertyPage, trudc
hét them méu thoai vio tép RC dé dinh nghia cic diéu khién va tinh chét ciia timg trang. Trong
ienh STYLE cia miu, kifu tdm dic tinh WS_CHILD, WS BORDER, WS_CAPTION, vi
WS_DISABLED duge x4c dinh. Sir dung 1énh CAPTION d¢ chi ra tieu dé s& xuit hién trén dinh
clia m6i trang. Cling c6 thé bd qua 1énh CAPTION va chi ra tiéu dé khi xay dung trang.

Tiép theo, véi mbi trang trong tdm dic tinh hdy xay dung 16p phéi sinh kidu hop thoai tir
CPropertyPage vdi thanh phén dir lieu cho cic didu khién (control) clia trang. Cling nhu thyc hién
suy dién 16p hop thoai thong thudmg, hay dé Jir liéu thanh phin 1 chung dé chiing ¢6 thé duge
tham nhép tir ngodi. Viét dnh xa dif lidu (him DoDataExchange) d¢ truyén dir licu giita cac bién
thanh phdn va diéu khién, va kiém tra dit litu néu muén.

- Sau d6, x4y dung d6i tuong tdm dic tinh tir CPropertySheet hay 18p phdi sinh tir CPropertySheet
va cdc d6i tuong trang ciia tfm dic tinh 1l 16p CPropertyPage ma ta da suy dién trude dé. Them cdc
trang vao tim dic tinh nhd ham CPropertySheet::AddPage. Néu céc trarfig c6 kich thude khdc
nhau (kich thudc duge chi ra trong lenh DIALOG trong miu thoai), hiy lam trang ddu la 16n nhat
sa0 cho tdm dic tinh c6 thé chita vat 1y toan b6 céc trang.

Cudi ciing, khdi dong-céc thanh phdn dir lieu trang va g0l ham DoModal clia tdm dac tinh dé
hién thi trén min hinh. Néu t&m dic tinh bi phd hity bang phim OK, him DoModal s& cho lai
IDOK. Néu khong thi cho 1ai IDCANCEL - dting nhu hop thoai.

Dé don gidn hod viéc goi t4m dac tinh, phdn 1n 14p trinh vien MFC xay dung céc 16p tém dac
tinh phéi sinh riéng clta minh tir CPropertySheet, bao g6m cdc thanh phin dit liéu cho cdc trang dac
tinh sao cho céc trang duge tv dong tao 1ap. Tuong ting méi 19p trang duoc dé gon trong céu tit
mic dinh goi cdu tir 16p co s& v6i ten clia méu hop thoai lién quan. Cu i tdm dac tinh sau dé sé
g0i AddPage dé thém vio timg trang mot.
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Chuong 6 Hop thoai, tm dzc tinh va cac didu khién

Poan mi trinh 6.6 chi ra viéc khai bdo 16p tuong tmg nhr the ndo. CFirstPage bidu dién trang
thit nht trong tdm dic tinh vh CSecondPage biéu dién trang thi hai. Tai nguyén hop thoai lién
quan 12 “FirstPage” vi “SecondPage”. Véi co sd ha tdng nay tdm dic tinh modal c6 thé duge xay
dung va hién thi bing hai 1¢nh: '

CMyPropertySheet pfopsheet (this);
propsheet. DoModal {};

Poan ma trinh 6.6 Tam dic tinh mau va khai bao 16p trang cta tam dic tinh

class CFirstPage : public CPropertyPage
{ .
public: .
// Khai bao cac thanh phan dif ligu cha CFirstPage & day
CFirstPage () : CPropertyPage ("FirstPage”) it
protected: '
virtual void DoDataExchange (CDataExchange");
|5
/
class CSecondPage : public CPropertyPage
{ : | .
public:
// Khai bao céc thanh phin dit liéu clia CSecondPage & day
CSecondPage () : CPropertyPage ("SecondPage”) {}
protected:
virtual void DoDataExchange (CDataExchange”);
h
/
class CMyPropertySheet : public CPropertySheet
{
public:
CFirstPage m_{firstPage; // Trang thir nhat
CSecondPage m_secondPage; // Trang thit hat
// Cau tit iy ddng thém trang
CMyPropertySheet (CWnd* pParentWnd = NULL) : CPropertySheet ("Properties”, pParentWnd)
( .
AddPage (&m_{firstPage);
AddPage (&m_secondPage);
} .
k
7/

Néu CFirstPage chita thanh phdn dir liéu CString v6i ten m_name va CSecondPage chia bi€n
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Chuong 8 Hop thoai, tdm d4c tinh va cac didu khign
UINT vdi ten m_age thi gid tri ciia thanh phdn dit lieu duge khai dong va 18y ra trude va sau khi goi
DoModal nhwr sau: . .-

CMyPropertySheet propsheet {this);
propsheet.m_firstPage.m_name = m_name:

4

propsheet. m_secondPage.m_age = m_age:

if (propsheet.DoModal {) = = IDOK] {

m_name = propsheet.m_firstPage.m_name;
m_age = propsheet m_secondPage.m_age;

i

Tuong CDialbg::DoModa], CPropertySheet::DoModal cho lai IDOK néu t4m dic tinh bi pha
hity do nhdn phfim OK hay IDCANCEL trong trudng hop khic.

Maéu ciia hop thoai cho céc trang t4m dic tinh khong cdn phim OK va Cancel nhu méu hop
thoai qui dinh bdi i t4m dic tinh di cung cdp céc phim ndy réi. Tdm dic tinh con g0p phim Apply
vi Help ma ta c6 thé kich hoat n€u mudn. Phim Apply bi v6 higu khi tdm dic tinh xust hién 14n diu
va né ¢6 hieu lyc khj trang ciia tfm dic tinh goi ham SetModified thia hudng tr CPropertyPage.
Thong thudmg, céc trang ciia tdm dic tinh di theo t&m dac tinh c6 phim Apply s& sit dung 4nh xa
thong diép d€ dén thong bdo cho biét ring diéu khidn d bi thay ddi va goi ham SetModified d€ tra
164. Ham diéu khién nhdn phim ON_BN_CLICKED trong 16p tdm dac tinh dén nhin pﬁfm Apply
6 chi danh ID 1a IS_APPLY_NOW. Ham diéu khién nhdn phim sé goi UpdateData v6i tham s6
TRUE (gia sif sit dyng DDX/DDV) dé cap nhat céc bién thanh phin ctia trang hién hanh, va thong
bio lai su iki(?,n cho cha cla tdm dic tinh bing céch gii cho chiing thong di¢p hay goi ham thanh
phin chung cita cha né. Sau dé nd vo hidu phim Apply bing cdch goi SetModified v6i tham s6
FALSE cho mdi trang cfia tdm dic tinh.

Ham diéu khién ON_BN_CLICKED chi goi UpdateData d€ kich hoat trang clia tdm dic tinh.
bicu nay 1a quan trong bdi vi cdc trang cha tdm dac tinh khong dugc tao vat 1y cho dén khi ching
duge kich hoat bdi ngudi ding tim dic tinh. Viéc goi UpdateData cho trang ctia tdm dic tinh ma
tab ctia ching vin chira duge nhén s& phét sinh 13i1x MFC. Khung tmg dung goi UpdateData cho
trang tich cyc hién hanh khi rab dugc nhin d¢ bat sang trang khéc, vay khi phim Apply dugc nhdn,’
chi trang ma c4c thanh phén dit liéu clia né cin ¢ap nhat 13 trang tich cuc. Ta c6 thé 14y con trd dén
trang tich cyc hién hinh nh® ham GetActivePage cia 16p CPropertySheet. Trinh diéu khién
ON_BN_CLICKED cho phim Apply trong tdm dic tinh cha doan trude ¢6 thé viét nhu sau:

/7 Trong dnh xa théng diep ' |
ON_BN_CLICKED (ID_APPLY_NOW, OnApplyNow)
// Trong cai dat 16p '
void CMyPropertySheet::OnApplyNow ()
{
GetActivePage {}>UpdateData (TRUE):
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Chuong 6 Hap thoai, tdm d&c tinh va cac didu khién

AfxGetMainWnd [>SendMessage (WM_USEﬁ_APPLYNOW, 0, O
m_firstPage.SetModified (FALSE);
m_secondPage .SetModified (FALSE};

}

Gid sk cira s6 chinh bift cich quin 1§ théng diep do ngudi sit dung dinh nghia
WM_USER_APPLYNOW do tdm dac tinh gifi dén, trinh diéu khi€n nay s& 4p dung toin bo cédc
thay d6i vao céc trang clia tdm ddc tinh va v6 hidu phim Apply cho dén khi thay ddi khac xdy ra. .

Sir dung DDX va DDV dé€ truyén di lidu giita diéu khién va ham thanh phdn trong trang clia tdm
dac tinh va ki€m tra dif liéu 14y tr diéu khién 1a rdt thuan tien; nd cho phép khung éng dung xit 1y
chc théng bdo lai duge truyén di khi ngudi sit dung chuyén dich gilta cdc trang clia tdm dic tinh
hay nhin phim cla t%m dic tinh. Thi du 14n ddu trang cia tdm dac tinh dugc hién thi, ham
OnOnitDialog lién quan dugc goi d€ khéi dong trang. Cai dit mic dinh cda OnlnitDialog goi
UpdateData(FALSE) d€ kh&i dong diéu khién c4c trang. N&u ngudi sit dung nhén fab khéc dé nhay
dén trang khic, haim a0 OnKillActive cha trang hién hanh dugc goi va khung tng dung goi
UpdateData(TRUE) d€ 14y ra va kiém tra dif lieu ciia diéu khién. Trong khi d6, trang méi nhan
thong bdo lai OnSetActive va ¢6 thé ca thong bdo lai OnlnitDialog, nhung chi khi khong c6 ham
ndo cita DDV ciia trang truéc bi 16i. N&u ngudi sit dung tiép tuc nhan phim OK cla thn dc tinh,
ham diéu khién OnOK cia trang hién hanh dugc goi va khung iing dung goi UpdateData(TRUE}) dé
14y ra va kiém tra dir liéu ctia trang. Dé cho DDX/DDV-1am viéc nay, ta khong phai nap chéng bit
k¥ ham ndo cha ching. Di nhién, ta ¢6 thé cung cfp cai dit riéng cic ham On].nitDizﬂog,

- OnSetActive, OnKillActive, OnOK, va OnCance) cha CPropertyPage d€ thuc hién céc xir 1y riéng.

Viéc xem xét cudi cling khi 14p trinh tdm ddc tinh 13 néu ngudi st dung yéu cdu thay déi ma ta
khong thé trd lai trang trudic duge thi goi CPropertyPage::CancelToClose d€ thay d6i phim Cancel
cha tdm dac tinh thanh phim Close. Day 1a mot phin clia nghi thitc tim dic tinh, tranh cho ngudi
str dung suy nghi sai 14m ring su thay d6i c6 thé dugc bii bd bing nhin phim.

6.9 UNG DUNG PSD

Ung dung PSD (Property Sheet Demo) trong chuong trinh 6.7 m6 ti tdm dac tinh 2-tab. Hinh
6.3 chi ra cira s6 PSD va tfm dic tinh cha né. Trang "Nén" didu khién mau nén va kidu 16 clia cira
s& chinh. Trang "Van bin" diéu khién dic tinh cia ky tu s& hién thi. Ta c6 thé c6 dfu ra chuong.
trinh khéc nhau bing céch thay d6i céc dic tinh ciia tfm va nhin phim OK hay Apply. Phim Applj!
dé lai t4m dac tinh dang hién thi, trong khi OK ph4 hity t4m dc tinh. Tdm dac tinh 1a modal, vay
~ cita s6 chinh khong thé kich hoat lai cho dén khi tdm dic tinh vén dang hién thj.
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Chuong trinh 6.7 PSD

" Tép PSD.RC

#include "afxres. h"
#include "resource.h”
// Mau thire don
MAINMENU MENU DISCARDABLE
BEGIN
- POPUP "&Luya tron”
- BEGIN . _
' MENUITEM "&Thuéce tinh...”, IDM_PROPERTIES
MENUITEM SEPARATOR
MENUITEM "Kst thic”, IDM_EXIT
. END B
END

// Mbu hép thoai
- BACKGROUND DIALOG DISCARDABLE 0. 0, 132. 144
STYLE WS_CHILD | WS_DISABLED | WS_CAPTION
CAPTION “Nén*
FONT 8, "MS Sans Serif"
BEGIN
GROUPBOX  "Kidu t6",-1.12.8.101 .40
CONTROL  "&Té kin"JDC_SOLID,"Button”.BS_AUTORADIOBUTTON |
WS_GROUP | WS_TABSTOP.20,20.64.10
CONTROL "Té theo ham &Gradient”, IDC_GRADIENT. "Button”.
BS_AUTORADIOBUTTON | WS_TABSTOP,20.32,92.10 . :
GROUPBOX  "Té mau’-1,12.60,101.76WS_GROUP
CONTROL  "P&"IDC_RED,"Button" BS_AUTORADIOBUTTON | WS_GROUP | *
WS_TABSTOP,20,72.64,10
CONTROL  "Xanh &I8 cay", IDC_GREEN, "Button”, BS_AUTORADIOBUTTON |
WS_TABSTOP, 20, 84, 64, 10 _
CONTROL - "&Xanh lam",[DC_BLUE, "Button’.BS_AUTORADIOBUTTON | .
. WS_TABSTOP.20.96.64.10
CONTROL ~ "Canh &sen’, IDC_MAGENTA, "Bution", BS AUTORADIOBUTTON |
WS_TABSTOP, 20, 108, 64, 10
CONTROL  "&C4vit"IDC_CYAN, Buttor”,BS_AUTORADIOBUTTON |
WS_TABSTOP,20.120.64.10
END
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TEXT DIALOG DISCARDABLE 0, 0, 131, 143 \
STYLE WS_CHILD | WS_DISABLED | WS_CAPTION

CAPTION "Van ban"

FONT 8. "MS Sans Serif"

BEGIN _
LTEXT "&Nbi dung”.-1,12,16.32.8

" EDITTEXT  IDC_TEXT,47.12.73,12 ES_AUTOHSCROLL | WS_GROUP
LTEXT "Do &cao (diém)"-1,12,36,76,8

EDITTEXT  IDC_HEIGHT.92,32.28,12.ES_AUTOHSCROLL | WS_GROUP
GROUPBOX “Tac dong”~1.12,60,108,52
CONTROL  "Da&m"JDC_BOLD. Button’ BS_AUTOCHECKBOX | WS_GROUP
| WS_TABSTOP.20.72.80,10
CONTROL  "N&ghieng” IDC_ITALIC. Button’ BS_AUTOCHECKBOX |
WS_GROUP | WS_TABSTOP.20,84,80,10
CONTROL  "&Béng"JDC_SHADOW,"Button".BS_AUTOCHECKBOX |
WS_GROUP | WS_TABSTOP.20.96.80,10
END : '
7.
Tép PSD.H

class CMyApp : public CWinApp
{
public:

BOQL Initinstance {);
I
/T -
class CBkgndPage : public CPropertyPage
{
public:

int m_nFillType;

int m_nFiliColor;

CBkgndPage ) : CPropertyPage {"Background”) {}
protected:

virtual void DoDataExchange {CDataExchange™);

afx_msg void OnChange {);

DECLARE_MESSAGE_MAP {
B
!
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class CTextPage : public CPropertyPage
{
public:
C5tring m_text;
int  m_nHeight;
BOOL m_bBold;
BOOL m_bltalic;
BOOL. m_bShadow;
CTextPage (} : CPropertyPage {"Text”) {}
protected:

virtual void DoDataExchange {CDataExchange®);

afx_msg void OnChange ();

DECLARE_MESSAGE_MAP ()
|5
/r
class CMyPropertySheet : public CPropertySheet
{
public:

CBkgndPage m_bkgndPage;

CTextPage m_textPage; .

CMyPropertySheet (CWnd* = NULLY}
protected:

afx_rnsg void OnApply {);

DECLARE_MESSAGE_MAP ()

I:
/
class CMainWindow : public CFrameWnd
{

private:

int m_nFillType;

int m_nFllColor;

CSiring m_text;

int m_nHeight;

BOOL m_bBold;

BOOL  m_bltalic;

BOOL m_bShadow;

void DoSolidFill (CDC*, CRect");
void DoGradientFill (CDC*, CRect*):
void DoDrawText (CDC*, CRect");
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public:
CMainWindow {};
void Apply (CMyPropertySheet*):
protected:
afx_rnsg void OnPaint {);
afx_msg void OnProperties ();
" afx_msg void OnExit (;
_afx_msg void OnAbout {);
DECLARE_MESSAGE MAP (}
L
//
Tép RESOURCE.H

#define IDM_PROPERTIES 100
#define IDM_EXIT 101
#define IDC_SOLID 110
#define IDC_GRADIENT 111
#define |DC_RED 112
#define IDC_GREEN 113
#define IDC_BLUE 114
#define IDC_MAGENTA 115
#define IDC_CYAN 116
#define IDC_TEXT 117
#define IDC_HEIGHT 118
#define IDC_BOLD 119
#define IDC_ITALIC 120
#define IDC_SHADCW 121
/Y
Tép PSD.CPP

#include <afxwin.h>

#include <afxdlgs.he>

#include "Resource.h”

#include "Psd.h"

CMyApp myApp:;

// Cac ham thanh phan CMyApp

BOOL CMyApp::Initinstance ()

{
m_pMainWnd = new CMainWindow {);
m_pMainWnd->ShowWindow {m_nCmdShow};

Chuong 6 Hdp thoai, tm dac tinh va cac didu khién
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m_pMainWnd->UpdateWindow (J;
return TRUE;
1
// anh xa théng diép va cac ham thanh phdn ciia CMainWindow
BEGIN_MESSAGE_MAP (CMainWindow, CFrameWnd)
ON_WM_PAINT ) _ '
ON_COMMAND (IDM_PROPERTIES, OnProperties)
ON_COMMAND (IDM_EXIT, OnExit)
END_MESSAGE_MAP ()
/f
CMainWindow::CMainWindow ()
|
m_nFillType = 1:
m_nFillColor = 2;
m_text = "PopMap";
m_nHeight = 100;
m_bBold = TRUE;
m_bltalic = TRUE;
m_bShadow = FALSE; :
Create (NULL, "Thi dy vé tdm thuéce tmh WS_OVERLAPPEDWINDOW,
rectDefault, NULL, "MairiMenu™);

|
/
void CMainWindow::OnPaint ()
{

CRect rect;

GetClientRect {&rect);

CPaintDC de (this);

m_nFillType == 1 ? DoGradientFill (&dc, &rect) : DoSolidFill {&dc. &rect);

DoDrawText (&dc. &rect);
1
void CMainWindow::OnProperties {
{ .
CMyPropertySheet propsheet (this);
propsheet.m_bkgndPage m_nFiliType = m_nFiliType;
propsheet.m_bkgndPage.m_nFillColor = m_nFillColor;
propsheet.m_textPage.m_text = m_text:
propsheet.m_textPage.m_nHeight = m_nHeight;
propsheet.m_textPage.m_bBold = m_bBold;
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propsheet.m_textPage.m_blialic = m_bltalic;
propsheet.m_textPage.m_bShadow = m_bShadow:
if {(propsheet. DoModal} == IDOK} {
m_nFillType = propsheet.m_bkgndPage . m_nFillType;
m_nFillColor = propsheet.m_bkgndPage.m_nFillColor:;
m_text = propsheet.m_textPage.m_text;
m_nHeight = propsheet.m_textPage.m_nHeight;
m_bBold = propsheet.m_textPage.m_bBold;
m_bltalic = propsheet.m_textPage.m_bltalic; _
m_bShadow = propsheet.m_textPage.m_bShadow;
Invalidate (FALSE);
}
)
24
void CMainWindow::OnExit {)
{ .
SendMessage (WM_CLOSE, 0, 0}
}
//
void CMainWindow::Apply (CMyPropertySheet® pMyProp)
{
m_nFillType = pMyProp->m_bkgndPage.m_nFillType;
m_nFillColor = pMyProp->m_bkgndPage.m_nFillColor:
m_text = pMyProp-?m_textPagem__text;

m_nHeight = pMyProp->m_textPage.m_nHeight;
m_bBold = pMyProp->m_textPage.m_bBold;
m_bltalic = pMyProp->m_textPage.m_bMtalic;
m_bShadow = pMyProp->m_textPage.m_bShadow; -
Invalidate (FALSE);
h
/7
void CMainWindow::DoSolidFill (CDC* pDC, CRect* pRect)
(-

static COLORREF crColor{5] = {
RGB (255, 0, 0),
RGB{ 0, 255, O).
RGB({ 0, 0, 255),
RGB (255, 0. 255),

- RGB{ 0, 255, 255) )

M-LTWIN
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}

/7

Chuang 6 Hép thoai, t&m dac tinh va cac didu khién

CBrush® pBrush = new CIBrush {crColorm_nFillColor]);
pDC->FillRect (pRect, pBrush);
delete pBrush;

void CMainWindow::DoGradientFill ({CDC* pDC, CRect" pRect)

{

}
/

CBrush® pBrush|[256);
for {int i=0; i<256; i++){ |
switch (m_nFillColor) §
case 0;
pBrushli] = new CBrush (RGB (255 - i, 0, 0));
. break;
case 1: .
pBrushli] = new CBrush (RGB {0, 255 -, 0));
break; . '
case 2: : .
pBrushji] = new CBrush (RGB (0, 0, 255 - i);
brgak; '
case 3: .
pBrushli] = new CBrush (RGB (255 -i, 0, 255 - i));
break; . :
case 4:
pBrushlil = new CBrush (RGB {0. 255 - i, 255 - i)
break; '

}
int nWidth = pRect->Width {);
int nHeight = pRect-aMeight ();
CRect rect;
for (i=0; i<nHeight; i++) {
rect. SetRect (Q, i, nWidth, i + 1};
pDC->FillRect (&rect, pBrush{fi * 255) / nHeight]};
) .
for (i=0; i<256; i++)
' delete pBrushii];

void CMainW_indow:._:DoDrawText.{CDC' pDC, CRect* pRect)
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}

//

Chuang 6 Hdp thoai, t&m dac tinh va cac didu khién

CFont* pFont = new CFont {);
int nHeight = {{(pDC->GetDeviceCaps {LOGPIXELSY) * m_nHeight) / 72):
pFont->CreateFont {(nHeight, 0, 0, 0, m_bBold ? FW_BOLD : FW_NORMAL, m_bltalic, 0. 0,
DEFAULT_CHARSET, OUT_CHARACTER_PRECIS, CLIP_CHARACTER_PRECIS,
DEFAULT_QUALITY, DEFAULT_PITCH | FF_DONTCARE, "Times New Roman”);
pDC->SetBkMode (TRANSPARENT):;
CFont® pOldFont = pDC->SelectObject (pFont):
if {m_bShadow) {
CRect rectShadow (pRect);
rectShadow OffsetRect (8, 8);
pDC->SetTextColor (RGB (0, 0, O));
pDC->DrawText (m_text, -1. &rectShadow, DT_SINGLELINEI DT_CENTER | DT_VCENTER);
|
pDC->SetTextColor (RGB (255, 255, 255));
pDC->DrawText {m_text, -1, pRect, DT_SINGLELINE | DT_CENTER | DT_VCENTER);
pDC->8electObject (pOldFont); )
delete pFont;

BEGIN_MESSAGE_MAP {CMyPropertySheet, CPropertySheet)

ON_BN_CLICKED (ID_APPLY_NOW, OnApply)

END_MESSAGE_MAP ()

2/
CMyPropertySheet:: CMyPropertySheet {(CWnd* pParentWnd) : CPropertySheet ("Thuéc tinh", pParentWnd)

{

!

/7

AddPage (8zm_bkgndPage};
AddPage (&m_textPage);

void CMyPropertySheet::OnApply ()

{

}

GetActivePage (->UpdateData {TRUE);
{{(CMainWindow"} AfxGetMainWnd (r>Apply (this);
m_bkgndPage SetModified (FALSE);

‘m_textPage SetModified (FALSE);

BEGIN_MESSAGE_MAP (CBkgndPage, CPropertyPage)

ON_BN_CLICKED {(IDC_SOLID, OnChange} -
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ON_BN_CLICKED (IDC_GRADIENT, OnChange}
ON_BN_CLICKED (IDC_RED. OnChange)
ON_BN_CLICKED (IDC_GREEN, OnChange)
ON_BN_CLICKED (IDC_BLUE, OnChange} _
ON_BN_CLICKED (IDC_MAGENTA, OnChange)
ON_BN_CLICKED (IDC_CYAN, OnChange)
END_MESSAGE_MAP {)
/4
void CBkgndPage::OnChange (}
{ .

SetModified (TRUE);
v S .
/7
void CBkandPage::DoDataExchange {CDataExchange® pDX)
{

CPropertyPage::DoDataExchange {(pDX);
DDX_Radio (pDX, IDC_SOLID, m_nFillType);
DDX_Radio (pDX, IDC_RED, m_nFillColor);

}

/

BEGIN_MESSAGE_MAP (CTextPage. CPropertyPage) .
ON_EN_CHANGE {IDC_TEXT, OnChange}
ON_EN_CHANGE (IDC_HEIGHT, CnChange)
ON_BN_CLICKED (IDC_BOLD, OnChange}

- ON_BN_CLICKED {(IDC_[TALIC, OnChange}
ON_BN_CLICKED (IDC_SHADOW, OnChange}

END_MESSAGE_MAP {)

7/

void CTextPage::OnChange ()

{

SetModified (TRUE);
) .
/1
void CTextPage::DoDataExchange {CDataExchange®.pDX)
{ o
CPropertyPage::DoDataExchange {pDX};

DDX_Text {pDX, IDC_TEXT, m_text);

DDX_Text (pDX, IDC_HEIGHT, m_nHeight};
DDV_MinMaxInt (pDX, m_nHeight, 8, 192);
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DDX_Check (pDX, IDC_BOLD, m_bBold);
DDX_Check (pDX, IDC_ITALIC, m_bltalic);
DDX_Check (pDX, IDC_SHA__DOW, m_bShadow);
| ,-.
1/

B Thi du vé tam thuic tinh

Hinh 6.3 Thi du vé tam thudc tinh

MOt trong céc chi tiét cai dit ma ta phai quan tdm 12 cdc phim OK va Apply sé ap dung viéc
thay ddi gi tri cia cdc diéu khién trong tdm dic tinh nhu thé nao. Phim OK dugc quan 1y nhu
phim OK trong hOp thoai. Khi OK dugc nhin, ham DoModal cho lai IDOK va noi goi
(CMainWindow) sao chép dir li¢u tir cdc bién thanh phin cha céc trang cta tdm dac tinh vao céc
bién thanh phdn riéng clia n6. Sau dé ching goi Invalidate dé cap nhat man hinh. Phim Apply
duge quin 1y khéc bdi vi né khong 1am cho DoModal trd lai. Viéc nhdn phim Apply sé duge anh xa
vao CMyPropertySheet::OnApply:

ON_BN_CLICKED (ID_APPLY_NOW, OnApply)

Dén lugt OnApply goi UpdateData dé “doc” dir licu tir céc diéu khién ctia trang tich cuc vao céc
thanh phén dir liéu lién quan, sir dung AfxGetMainWnd d¢ 14y con trd dén cira s chinh clia img
dung, ép (cast) con trd thanh con trd6 CMainWindow va goi ham thanh phin chung
CMainWindow::Apply: ;

GetActivePage (}->UpdateData (TRUE);
((CMainWindow®) AfxGetMainWnd ()}->Apply (this);
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CMainWindow:: Apply sit dung con trd pMyProp cia CMyPropertySheet duge truyén vio danh
séch tham s& d€ tham nhép trang ciia tim thudc tinh va cc thinh phén dit ligu chia chiing. Sau d6
chiinig yéu céu vé lai cira s6:

m_nFillType = pMyProp->m_bkgndPage.m_nFillType;

m_nFillColor = pMyProp-»>m_bkgndPage.m_nFillColor;

m_text = pMyProp->m_textPage.m_text; _

m_nHeight = pMyProp—$m_textPage.m'_nHeight:' _

m_bBold = pMyProp—>m'_t'e\xtPage".m_BBold:' '

m_bltalic = pMyProp->m_textPage m_bitalic;

m_bShadow = pMyProp->m_textPage.m-_bShadow;

Invalidate (FALSE); '

Sau khi Apply trés 1ai, ham OnApply goi SetModilied vé&i tham s6 FALSE cho méi trang clia tdm
dic tinh @€ v6 higu phim Apply cho dén khi thay d3i khdc xdy ra.

_ Lam the nao d€ phim Apply tr& thanh c6 hiéu lyc & 14n d4u? Khi 14n ddu tdm dic tinh xudt hién,
phim bi mAt hi¢u lyc bdi vi khong c6 thay d6i xdy ra trén cdc diéu khién ctia t&m dic tinh. Nhung
CBkgndPage sit dung macro ON_BN_CLICKED dé 4nh xa nhin phim dén ham sau:

void CBkgndPage::OnChange {)
{
SetModified (TRUE); -
}

Tuong ty, CTextPage 4nh xa nhdn phim va sy kién thay d6i ky tu trong diéu khién soan thio
dén ham sau:
void CTextPage::OnChange {) '
{
SetModified {TRUE),
.

Két qui 1a phim Apply duge tw dong c6 hieu Iyc khi thay d6i c4c diéu khién.

6.10 CAC VAN PE KHAC SE XEM XET

Chuong sau ta s& xem xét mot trong cdc khfa canh quan trong nh&t cia MFC: ki&n triic tai
liéu/quan sit (documentiview). Trong tng dung tai ligu/quan sat, dit Li¢u duoc Iuvu trong d6i frong
tai liéu phdi sinh t 16p CDocument clia MFC, vi né biu dién “quan sit” ciia dir lieu trong céc
cita s6 duge tao boi 16p CView cila MFC hay 16p phdi sinh ciia ching. Ban di bao gir quan sét
AppWizard 130 \ing dung SDI hay MDI va thiy tuyét diéu 1a chi véi mot it mi trinh ¢6 thé tao duge
chuong trinh chifc nang? Chuong tdi ta s& tim ra céi ky diéu d6 1a & dau va cho thdy kién tric -
~ liéu/quan sét s& cho phép ta bin dén sic manh ddy &l cia MFC va khung ing dung cia chipg.
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CHUONG 7
KIEN TRUC TAI LIEU/QUAN SAT

Trong céc phién ban déu tién ciia MFC c4c (ng dung dugc xay dyng nhu cdc trinh miu trong
céc chuong 1 dén chuong 6. Mot ing dung c6 hai thanh phdn chinh: d&i tugng ‘ing dung biéu dién
chinh tng dung va d6i tugng cira s8 biéu dién cira s ing dung. Nhi¢m vu ddu ti¢n cha d6i tugng
tng dung 12 tao d6i tugng cita s8 cdn nhiém vy clia d6i tugng cira 6 1a xir 1y céc thong digp.

MFC 2.0 da thay d3i phuong phdp 1am vigc sao cho céc Wimg dung Windows c6 thé duoc viét
* trén co s kién tnic tii lidu/quan sit. Kién triic ndy duge tiép tuc sit dung cho dén MFC 6.0. Trong
tmg dung tai liéuw/quan sét, d6i tugng tai ligu biéu dién di ligu vng dung con mot hay nhiéu d6i
tugng quan sét s biéu dién quan sét cla dir lieu d6. Cic d6i tugng tai liéu va quan sdt cing xir 1y
ddu vao cila ngudi sit dung, vé k¥ ty v2 biéu difn d6 hoa cha dif liéu k&t qui. Lép CDocument
duge sit dung 1am Idp co s& cho céc d6i tugng 1ai 1i¢u, cdn 16p CView va céc 10p phdi sinh cia
chiing 1am 16p co s& cho cdc d6i tugng quan sat. Cira s6 mifc trén cling suy dién tir CFrameWnd
hay CMDIFrameWnd khong cdn 12 tiéu diém d€ xir 1y céc thong diép, nhung dé 1am c4i “cha”
quan sit, thanh cong cu, thanh trang thai, va c4c d6i tuong khac,

Kién tric i liéu/quan sét don gidn hod tién trinh phét trién chuong trinh. Ma trinh dé thyc hi¢n
céc cong viéc nhé khéc nhir bdo cho ngudi sif dung biét 1a ¢6 dif li¢u chira duge cdt giit tnrée Khi ra
khoi soan thio tai lieu 13 do khung ‘ng dung cung clp. N6 ciing cung clp cdc doan mé trinh
chuyén tai lieu img dung vao bo chiia OLE (container), don gidn hod in dn, chia s¢ céc cifa sé va
céc cong viéc khéc.

MFC trg gitip hai loai tng dung tai li¢u/quan sit. Loai th nhit 1a ing dung ghép n6i don tai
liéu (Single-Document Interface - SDI), chiing chi cho phép m& mot tai li¢u mot 14n. Loai thi hai
14 ing duhg ghép nbi da tai liéu (Multiple-Document Interface - MDI), cho phép md hai hay nhiéu
tai litu d6ng thoi. Ung dung MDI trg gidp nhiéu quan st trén mot tai li¢u. Nho khung (ng dung
ma viéc viét img dung da tai lidu chi phéc tap hon chit it so v6i viét ing dung don tai ligu. Nhung
Wi tai tiéu “Windows Interface Guidelines for Software Design (M icrosoft Press, 1995)” va tai liéu
truc tuyén cha Visual C++ lai gdi ¥ 13 nén sit dung SDI thay cho MDI, nén chuong nay chi gidi
thiéu tai liéu, quan s4t vi céc khia canh khic ciia ki€n tnic tai li¢u/quan sét theo hudng SDI. Ta s&
xem xét chuong trinh trd chi Life mo ta cich viét ing dung tai li¢u/quan sat. '

7.1 CAC VAN DE cO BAN CUA TAI LIEU/QUAN SAT

Ching ta hiy bit ddu Gm hiéu kién tric tai li¢u/quan sit thong qua vi¢c xem xét céc d6i tugng
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lién quan khéc va quan h¢ clia ching. Cira-s8 khung 13 cira s6 dinh ciia tng dung. Thong thudng
chiing cé; kiéu WS_OVERLAPPEDWINDOW vdi khung co din, thanh tiéu dé, thuc don hé théng,
cdc hop din, co va d6éng cira s6. Quan sat 12 cita s6 con nim khit trong cifa s8 khung sao cho chiing
~ G thanh viing 1am viéc clia cira s6 cha n6. Khi cira s6 khung thay déi kich thudc, cira s8 quan sat
tu dong thay d6i theo. Nhu di dé cap tren, dir licu ing dung s& luu trong d6i tuong tai liéu, phan
nhin thdy clia chiing 1a trén cira s6 quan sét. Vi tmg dung SDI, cira s6 khung dugc 1ap tir 16p phai
sinh cia CFrameWnd, tai liéu tir 16p phéi sinh CDocument, va quan sat tir 16p phdi sinh clia CView
hay céc 16p lién quan nhu CScroll View.

Béi tuong (ng dung
(Gli théng diép dén clra s§
(mg dung)
D6i tuong tai lieu
(Luu trir 4 lieu
Quan sét (mg dung)
(V& dur liéu tmg dung va xir
Iy cac dir lidu vao)
Ctra 8 khung

Hinh 7.1 Tai liéu/quan sat kiéu SDI

Ki€n tric ndy c6 rdt nhiéu ggi ¥ cho viéc thiét k& va thao tdc mot chuong trinh tmg dung. Trong
img dung MFC 1.0, dit licu chuong trinh thudmg duoc luu trong céc bién thanh phin 'ga’m cho 16p
clra s6 khung. “Quan sat” clia cac dir licu ndy duge vé nhd tham nhap truc 1i€p cdc bién thanh phin
va sir dung cdc ham GDI g6i trong 16p CDC dé vé trén viing lam viéc clia cira s6 khung. Kién tric
tai lieu/quan st cia MFC 2.x va cic phién ban méi hon 1am tang thém khd nang thiét k& chuong
trinh theo mo dun bang céch géi dir licu trong mot doi tugng tai licu doc 1ap va cung cip d6i tugng
quan sat cho ddu ra man hinh cta chuong trinh. Mot ing dung tai li¢u/quan sit khong bao gidy
chi€ém ngir canh thiét bi cho cira sd khung dé vé vao ving lam viéc cuia cira s6 nay; thay vao d6
chiing sir dung d6i tugng ngir cinh thiét bj cho cira s6 quan sat d€ vé vio quan sat. NG tuong tu nhu
v€& vio cira s6 khung, nhung thuc 1€ 1 toan bo sé ra cira 8 quan sat nam d@ trén viing 1am viéc clia
clra s6 khung. Ta ¢6 thé vé vio cira s khung néu ta mudn, nhung ta s¢ khong thdy ddu ra vi viing
1am vigc clia cira s khung SDI bi quan st che phii toin bo.

Mot trong cdc khia canh thi vi nhét chia ing dung i liéu/quan sat SDI 13 cdch thic cdc d6i
tuong cira s6 khung, (ai licu va quan sét duge tao ra. Néu xem xét bén trong ham Initlnstance cia

16p tmg dung do AppWizard ctia Visual C++ 6.0 tao ra ta ¢6 thé thiy nhursau:
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CSingleDocTemplate® pDocTemplate;
pDocTemplate = new CSingleDocTemplate {

' IDR_MAINFRAME,
RUNTIME_CLASS (CMyDoc),
RUNTIME_CLASS {CMyFrameWnd),

. RUNTIME_CLASS (CMyView));
- AddDocTemplate (pDocTemplate);
CCommandLineinfo cmdinfo; '
ParseCommandLine (emdinfo);
if {{ProcessShellCommand {cmdlnfo}}
return FALSE;
return TRUE;

Khong c6 mot su tuong d6ng nao di 12 nho nhét so véi doan ma trinh trong ham InitInstance da
md ta troug .4c vi du trudc:
m_pMainWnd = new 'CMainWihdaw :
m_pMaiand->ShowW1ndow {m_ nCmdShow}

m_pMairWnd- >UpdateWindow 0:
return TRUE; :

Ta hdy quan sat k§ ‘han doan mé do AppWizard tao ra dé hiéu chinh xdc ching 1am gi. Hai
dong l¢nh ddu tao d6i tuo‘ng mdu tai lidu SDI tir 16p CSingleDocTemplate clia MFC, Miu tai liéu
nhin ra cdc d6i tuong cira s6 khung, tii liéu, quan sdt md ng dung s& sir dung. Macro
RUNTIME_CLASS ciia MFC cho lai con trd d&n cdu tnic CRuntimeClass cia 16p di chi ra,

“chiing cho phép tao cdc d6i-tugng clia 10p nay khi chay. Miu 13i li¢u cOn nhan ra chi danh clia tai
nguyén (IDR_MAINFRAME 1 ID dugc AppWizard gén tu dong, nhamg ta c6 thé gdn bdi bat ky '
s8 nguyén khic khOng nio) clia mot s6 tii nguyén ¢ quan h¢ gin véi cilra s Lhung Ta s& bin k
hon vé ID cia tai nguyén trong céc trang sau,

“ Tiép theo, dong l¢nh:
AddDocTemplate (pDocTemplate);

thém miu t3i liéu vao danh sdch cdc mdu tai li¢u do d6i tugng quan 1y. Mbi miu tai lidgu duge diing
ky theo kiéu ndy s& x4c dinh mot kiéu tai 1i¢u ma tng dung s& trg gitp. Cic tng dung SDI chi ding
k¢ mot loai 13 1igu, nhung céc ing dung MDI ¢6 thé dang ky nhiéu bao nhiéu ciing dugc. -

Cic 1¢nh:

CCommandLirelnfo cmdinio;
ParseCommandLine {(cmdinfo); -

sit dung ham CWinApp::ParscCommandLine ciia MFC 6.0 o€ khdi dong d6i tugng _
CCommandLlnelnfo béng cdc gid tri phan 4nh cdc tham s& vio tir dbng 1¢nh, bao gom ci lén 1ep
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1ai liéu. Con céc 1énh:

if {IProcessShellCommand (emdinfo))
return FALSE;

s dung tham s6 dong Iénh. Ngodi c¢éc viéc khdc, ProcessShellCommand goi
CWinApp::OnFileNew dé khdi dong Umg dung véi tai liéu rdng néu khong cé tén t&p trén dong
‘1énh, hay goi CWinApp::OpenDocumentFile dé khdi dong img dung va nap tai lidu néu tén i
liéu da duge chi ra. Khi chuong trinh chay dén giai doan iy, khung (g dung tao cic d6i trgng
clra s6 khung, tai liéu vi quan sit nhd thong tin Idp dang chay chta trong mdu tai lieu.
ProcessShellCommand cho 1ai TRUE néu khéi dong duge va FALSE néu khong duge. Khi gia tri
cho lai 1a FALSE thi InitInstance ciing cho lai FALSE va déng itng dung.

Sau khi déng dung duge khdi dong va cdc d6i tugng cira s6 khung, ti liéu va quan sat dugc lap,
vong 13p thong diép duge thuc hign va \ing dung bt ddu 14y va xir 1y cdc théng diep. Khong nhu
MFC 1.0, cic ing dung tai liéu/quan sét chia sé cic cong viéc xir ly thong diép giita Umg dung va
cc d6i tugng cira s6 khung, tii ligu va quan sat. Khung dng dung thyc hién rdt nhiéu cong viec &
nén. Trong Windows, chi céc clra s6 c6 th€ nhan thong diép viy nén khung tng dung m&i cai dat
co ch€ din 1¢nh phic tap din dudmg cho cdc thong diép - d6 1a khéi niem clia MFC cho céc thong
di¢p WM_COMMAND phdt sinh 1ir cdc thuc don va phim trén thanh cong cu - tir mot d6i tuong
dén d6i tugng khic theo trinh ty xdc dinh trudc, cho dén khi mot d6i tugng ndo d6 xit 1y thong diép
hay thong digp chuyén cho ::DefWindowProc.

7.2 DO TUONG TAI LIEU

Trong Gmg dung tai lieu/quan sét, dir liéu duge luu trong d6i tugng tai lieu cha 16p phéi sinh tir
CDocument. Khéi ni¢m “tai li¢u” hay gay nhém 13n vi né thudng duge hiu dudi cich nhin ciia cdc
chuong trinh xir 1y vin bin hay trang tinh va cic (ng dung khic 1am cho ta suy nghi dén tai litu
van ban truyén thong. Trong thyc 1€, kién tric tai liéu/quan st cdn c6 § nghia 16n hon nhiéu. Mot
i ligu c6 thé 13 bt ky c4i gi. “Tai li¢u” trong “tai lidu/quan s&t” dé cap dén bidu dién tri tuong
dir li¢u chuong trinh, vach ra dudng ngan céch 16 rang gitia viee hwu gitt dit liéu va bidu difn dir
licu. Thong thudng, d6i tuong tai liéu cung clp cdc ham thanh phin chung ma céc d6i tugng khéc
cé thé tham nhap di lieu tai lieu. Moi quén 1y dir liéu dugc thuc hién nhd chinh d6i tugng tai liu.
Dir li¢u 1ai li¢u thong thudng duge luu trong cédc bién thanh phén di theo 16p tai lieu phéi sinh.
Trong thi du Scribble cita Visual C++, dir lieu dugc dua ra trye ti€p cho céc d6i tugng khdc nhéy
khai bdo téng thé, nhung chiing duge géi nghiém ngdt nhe thuc hién cuc bo dir li¢u tai liéu va cung
cp cdc ham thanh phin t6ng thé d¢ tham nhap ching. Thf du, d6i twong tai liéu trong chirong trinh
soan thdo van ban c6 thé lwu trong d6i tuong CByteArray va cung cip cic haim AddChar,
RemoveChar sao cho cic d6i tugng khéc (ching han quan sét) ¢é thé them, bét céc ky tr. Cic
ham khéc nhr AddLine va DeleteLine 1am phong phii them céc ghép n6i cho d6i tugng tai licu va
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céac d6i tugng tuong tic véi chiing.

Bang 7.1 liét ké mot s6 ham thanh phin quan trong ma d&i tugng tai lieu thira hudng tir 16p
CDocument. Ham SetModifiedFlag dugc goi m&i khi dir lieu tii liéu thay déi. Ham
SetModifiedFlag s& 14p c&f bén trong d6i tugng thi liéu dé cho khung (ng dung biét ring i ligu c6
dir 1ieu chwa duge lwu trén dia. Ta c6 thé ty xdc dinh xem 3 }igu c6 chifa dit liéu chua lvu lai trén
dia khong nhd goi ham IsModified cta tai ligu. Ham GetTitle va GetPathName 14y tén tép cha
ti lieu va dudng din ddy dd cla tép. CA hai ham cho lai d6i tugng null ki€u CString néu tai iieu
khong c6 tieu dé, nhu vay, néu i lidu chua duge lvu rén dia thi cling chura duge gén tén tép. Ham
mdi OnFileSendMail trong lénh Send Mail clia thuc don File cha Gng dung thuc hién vao/ra tai
licu dén/di tix tép dém va gl tép nhir thong diép thu dién tir. (MOt tai liéu 6 titu dé€ khi chiing
duge gédn tén tép).

Bang 7.1 Cac thao tac co ban cua CDocument

Funclion Description
GetFirstViewPosition . | Cho lai gi4 tri POSITION 68 truyén cho GetNextView d€ dém chc quan sat tai lidu.
GetNextView Cho lai con trd CView trd dén quan st tiép theo trong danh séch céc quan st gén vai tai fidu.
GetPathName L&y ten tép va dudmg din clia tai ieu, thi du "C:\DocumentsiPersonaliMyFile.Lif." Cho lai xau ring
: néu t3i lidu chua duoc a3t tan, :
GetTitle L&y tidu A8 tai 6w, the du "MyFile." Cho lai xau réng néu tai ligu chua duoc dat ten.
IsModified Cho lai gia tri khac 0 n&u tai'liéu chiza dit lidu chua luu 1én dfa v 0 néu 44 Ivu.
SetModifiedFlag . ‘B3t ho’c xoé od cho bt 14i idu @4 thay a8i.
UpdateAllViews Lgtm tuoi toan bd cic quan st lién quan dén tai liéu bang cach goi ham OnUpdate cho mdi quan
sat.
OnFileSendMail Cai &35t nh Send Mail trong thuc don File.

Ba trong céc ham clla CDocument trén bang 7.1 cho phép d6i tuong tai igu c6 thé tuong téc voi
quan s4t. Him UpdateAllViews thong bdo tdi cdc quan sét lién quan dén i lieu dé tu lam tuoi
nhi kich hoat cic ham 40 OnUpdate clia quan sdt. Trong tng dung SDI vdi chi mét quan sét, khi
¢6 thong tin vao hay truGe/sau khi cap nhat dit ligu tai ligu him UpdateAllViews thudng khong
duge sit dung d€ tur 1am tuoi quan sat. Nhu:ng trong cédc ng dung MDI, ham UpdateAllViews dugc
goi khi tai lieu thay d6i d€ giit dbng b cho tit ci cdc quan sat. Néu mudh, doi trong tai ligu c6 thé
dm duyét céc quan sht clla ching va litn k& v6i tmg quan sdt nhd cic ham
GetFirstViewPosition v2 GetNextView dé duyét danh sdch quan sit. Doan md l¢nh sau mé ta
hoat dong ciia UpdateAllViews nhd goi riéng r& ham OnUpdate ctia m6i d6i tuong quan sat:

POSITION pos = GetFirstViewPosition {;
while (pos 1= NULL)
GetNextView {pos}->OnUpdate (NULL, 0, NULL);

Di nhién, chi goi ham UpdateAllViews 12 d& hon trir khi phéi chuyén danh séch tham s6 cho céc
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quah sat khidc nhau hay bd qua mot s6 quan sat.
CDocument C_b-ﬂ cung cdp tap cdc ham 4o dé nap chéng. Mot s@ thudng xuyén phii nap chéng
trong cac 16p tai liéu phéi sinh, mot s6 khéc rdt it khi nap ch6ng. Bon ham thudng hay dugc nap
chéng nhit dirge mo ta trong danh séch trén bang 7.2. :

Bang 7.2 C&c ham nap chdng ctia CDocument

Hém | M6 3

OnNewDocument Khung ting dung goi ham ndy khi tai liéu méf duoc tao. Nap chéng dé khd dong lai d6i tuong tai lidu
khi tai iéu mé duoc tao.

OnOpenDocument Khung img dung gol ham nay khi tai lidu nap tir dia. Nap chéng dé khdi ddng lai cac thanh phan dit

, liéu khéng vaoira cha d6i tuong t4i fidu trude khi tai lidy méi duoc nap.

DeleteContents Khung img dung goi ham ndy 4€ xo4 ndi dung tai igu. Nap chdng dé gidi phong ving nhd va cac tai
nguyén khac do tai liéu thué trude khi bi dong.

Serialize Khung img dung goi ham ndy a8 vaolra tai lidu tu/dén dia. Nap chéng s& cung cip m3 trinh vao/ra
riéng ca tai li8u sao cho ti lidu cb thé doc/ghi.

OnNewDocument khéi dong tai liéu méi khi né duge tao, him OnOpenDocument khéi dong
cdc thanh phén dit lieu khong lién quan dén vio/ra cha d6i tugng thi lieu khi tai lieu méi dugc nap
tir dia nr. Trong ing dung SDI, d6i tugng tai ligu duge tao ra chi mot 14n v sir dung lai méj khi tai

ligu duoc tao hay md. Vi cilu tir clia déi tugng chi duge thuce hien mét 14n khong phu thuge vao viée
'_ ‘bao mhiéu tai liéu md hay déng, img dung SDI phii thuc hi¢n khoi dong mot 1dn trong cfu tir tai
lleu v dat ma khm dOng cho méi tai lleu mdi trong OnNewDocument va OnOpanocument

_Trl_IUc khi m& hay tao tai lieu, khung tdng dl._mg £0i him 3o DeleteContents cha ti lieu d€ xod
cdc dif liu c6 sdn clia tai lidu. Mot img dung SDI phdi nap chéng CDocument::DeleteContents va
giai phong bat k¥ 1ai nguyén nio ma tai liéu thue va thuc hién cic chuong trinh con khéc nhim
- chudn bi cho d6i tugng ti liéu duge sit dung lai. Céc ting dung MDI vé t8ng thé ciing tuan thit mo
~ hinh nay, mic dd céc d6i tugng tdi ligu MDI khac véi cdc d6i tuong tai lieu SDI, duge tao va lap
riéng 1€ nhur la kh1 ngudd sit dung tao, md; déng tai lieu.

. I(h: nap chﬁng OnNewDocument va OnOpenDocument, diéu quan trong 13 phai goi céc ban lop
co s& cha ching. N&u khong, ham DeleteContents s€ khong duge goi khi tai licu méi dugc tao hay
nap v khung tmg dung khong thé khdi dong cic cong viec quan trong khdc. Thi du, bin
CDocument clta OnOpenDocument khong chi goi DeleteContents ma né con hién thi hop thoai
M3 d€ 14y tén 1&p tix ngudi sir dung vA goi ham Serialize clia d6i tugng i lieu d¢ vao/ra d licu tai
ligu tir dia tir. Ham nap chéng trudc hét phai goi cai dat 10p co s& va dimg lai néu 16p co s& cho lui
gid tri FALSE, va n6 phdi cho lai gi4 tri TRUE d€ thong bio két thic cong vige:

BOOL CMyDoc::OnNewDocument.{)

1 .
if {{CDocument::OnNewDocument () return FALSE;
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// Khéi dong d6i iging tai tiéu nhut la mdi...
return TRUE:

1
BOOL CMyDoc::0nOpenDocument {(LPCTSTR IpszPathName)

{ .
if {{CDocument::OnOpenDocument {ipszPathName)) return FALSE;
/7 Khéi dong cac thanh phin clia d6i tuong tai liéu chua duge khéi
//d6ng khi tai ligu vao/ra tit dfa...
return TRUE:

1

Khi m& hay ghi i liéu, khung tng dung goi ham Serialize clia ddi tugng tai li¢u dé doc hay ghi
dit litu tai lieu. Vao/ra (Serialization) 14 ti€n trinh ma d6i tuong thuc hién ghi ban ghi vao vat mang
thong tin nhat tep dia, hay 14y ra bing cich doc ra. Ta viét ham Serialize d€ chuyén dir licu tai liéu
viio v ra; khung tmg dung lam céc cong viéc con lai, bao gbm md 1¢p dé doc hay ghi va cung cdp
d6i tuong CArchive dé tich ta ra khoi viofra dia vit 1. Thong thudng, toan bo tai litu cé thé
vio/ra chi bing vai ddng ma 1¢nh nh todn tif xen va tich ciia CArchive. Néu cdn, d6i tuong tai ligu
c6 thé thuc hien doc tho va viét qua d6i tugng CFile (c6 thé 14y con trd cha chiing nhd ham
CArchive::GetFile) hay sit dung cdc ham Read va Write clia d6i tugng CArchive.

C4c ham nap chéng khic ctia CDocument it dugc sit dung, nhwmg chiing hiru ich trong mot s6
trudmg hgp, thi du khi goi OnCloscDocument d€ déng tai li¢u; goi OnSaveDocument dé hn tai
lieu; SaveModified dé lvu dir litu thay d8i, bao gbm viéc hdi lai ngudi st dung; va
ReportSaveLoadException khi c6 18i vio/ra xdy ra.

7.3 OI TUONG QUAN SAT

Trong khi muc tiéu duy nhdt cha déi tugng tai li¢u 12 luu dir ligu ting dung, céc dbi tugng quan
s&t c6 hai muc dich: biéu din dif ligu tai liéw trén man hinh va chuyén déi ddu vio tir ngudi ing
dung thanh cic Iénh thao téc ti lieu - tri céc thong digp chugt va ban phim, c'hﬁng khong duge
chuyén dén d6i tugng 12i li¢u nhu cic thong diép 1enh. Nhu vay tai ligu va quan sét cé gquan hé mat
_thiét va thong tin trao ddi gum chiing 1a hai chiéu.

Do”l tugng tai lieu ¢6 thé ¢6 s6 lugng bit k¥ cic quan sat lién quan dén nd, nhung mdi quan s4t
chi gén véi mot d6i tyong tai lieu. Khung ing dung luu con trd dén dGi tugng tuong ing trong
thanh phédn dit lieu m_pDocument cta quan st va con trd nay duge tham nhip qua ham thanh
phin GetDocument. Ciing nhu d6i tuong tai ligu ¢6 thé nhén ra cic quan sét cla ching nhd cdc
ham CDocument::GetFirstViewPosition vd CDocument::GetNextView, d6i tugng quan sat. ¢6 thé
tim thdy tai liéu chia né nhd goi ham GetDocument. Khi AppW:zard 1ao mi nguén cho d6i auong -

quan s4t, chirlg nap chéng him GetDocument clia 18p co st dd ép (caxt) m pDocuant thanh kiéu
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tai liéu trong tng va cho lai két qui. Diéu ndy cho phép d6i tugng tai lieu duge tham nhap mot
céch an toan ma khong cfn ép lai kiéu méi khi qui chidu.

Lop CView ciia MFC dinh nghia céc tinh chdt ciia quan sdt, va c4c 16p quan s&t phéi sinh chia
sé chiic nang phu. MFC 6.0 thém mot s6 16p quan sét méi vao danh sich quan sét, bao g0m
CListView, CRichEditView, CTreeView va CDaoRecord View. Nhur 16p CDocument, CView va
cdic 10p phéi sinh ciia ching bao gém mot s6 ham thanh phdn do ma ta c6 thé nap chéng dé€ thuc
hién céc thao tdc quan sit rieng. Ham quan trong nhit 13 OnDraw, né dugc goi mdi khi quan sat
nhan thong di¢p WM_PAINT. Trong img dung khong phai cfiu tric i liu/quan sét, cdc thong
diep WM_PAINT dugc xir Iy nhy ham OnPaint, ham nay sit dung d6i tuong CPaintDC dé va.
Trong tng dung tai lidu/quan sét, khung ing dung nhan thong dicp WM_PAINT va goi ham
OnDraw ciia 16p quan sét, chuyén con tré CDC cho chiing d€ v&. Khong cén 4nh xa thong diép bdi
vi OnDraw 1a do. Ham OnDraw hién thi x4u "Hello, MFC" vio giita man hinh ciia cira s6 quan sét
nhu sau:

void CMyView::OnDraw (CDC* pDC)
{
CRect rect;
GetClientRect {&rect); \ : -
pDC->DrawText ("Hello, MFC", -1, rect, DT_SINGLELINE | DT_CENTER | DT_VCENTER);
)

That ra, quan sét khong tao ddi nrong ngit cinh thiét bi rieng ciing c6 it nhiéu b4t tién. Ly do
chinh ma khung \ing dung str dung OnDraw 1a ciing ma trinh c6 thé st dung cho ca ra man hinh vi
mady in. Khi thong diép WM_PAINT dén, khung iing dung chuyén cho d6i twong quan s4t fnol con
trd dén DC v& d€ cho ddu ra 1a man hinh. Khi thuc hién in, OnDraw s& duge chuyén con trd dén
DC méy in dua ddu ra dén mdy in. '

Hai ham nap chong khéc ca CView ciing c6 ich khi suy dién cdc 18p quan sit riéng 1a
OnlnitialUpdate va OnUpdate. Him OnlnitialUpdate dugc goi d€ khdi dong quan sat ngay sau khi
né duge 13p vi, trong tng dung SDI, méi khi déng ti ligu, ti lieu méi duge m& hay tao. Cai dat
mic dinh goi OnUpdate, va cii dat mic dinh cia OnUpdate s& 1am mat hiéu luc cha viing 1am viéc.
Sir dyng OnknitialUpdate d€ khdi dong c4c thanh phdn dit liéu cia 16p quan sét. Thi dy, trong 16p
phéi sinh t¥ CScrollView, OnlnitialUpdate thudng goi ham CScrollView::SetScrollSizes dé khéi
dong kich thude ddng, trang, tham s6 trugt clia thi lidu. Trong tng dung da quan sét, quan st cé
thé xdc dinh khi nao 1a tich cyc va vO hi¢u lyc nhd nap chéng ham OnActivateView ciia CView.
Tham s6 thii nhdt chuyén cho OnActivateView ¢6 gid tri TRUE néu quan sit dang tich cuc va
FALSE néu khong. Tham s thit hai va ba tuong fing 12 con trd CView chi ra céc quan sit dang tich
cuc vi khong. Néu cde con urd gidng nhau thi cifa s8 khung ctia (ing dung dugc kich hoat ma khéng
gdy ra thay d6i trong quan st tich cuc. Céc d6i tugng quan sat doi khi sir dung dic tnmg dic biét
ndy cira him OnActivateView dé thuc hién bo mau logic hay cac nhiém vu khdc ma n6 chi duoc

222



Chugng 7 Kién truc tai lidu/quan sat

thue hién khi nguoi sit dung quay lai tng dung sau khi 1am tich cuc ing dung khéc.

7.4 DAl TUONG CUA $6 KHUNG

Trong ting dung tai liéu/quan sét, cira s6 khung x4c dinh viing 1am viéc vat I trén man hinh cia
tmg dung va khung quan s4t clia dif liéu. Cic cira s8 khung SDI c¢6 tir 1op CFrameWnd. CAc cira s6
khung MDI mitc dinh ¢6 tir CMDIFrameWnd. Ldp CMDIChildWnd lién quan x4c dinh tng x{t ciia
céc cira s6 con 1am khung cho quan sét MDI va tr6i ndi trong khung MDI mic dinh.

Céc cira s6 khung 13 mot phin quan trong cla kién tric @i lieu/quan sdt. Thi duy, idp
CFrameWnd xay dung trong cdc ham OnClose va OnQueryEndSession cho ngudi sit dung co hoi
Iira cdc thay d6i dén tii liéu néu déng cira s6 img dung hay két thiic Windows. Trong img dung da
quan sat, cira s6 khung ddi theo quan st tich cuc va goi cdc ham OnActivateView clia quan s4t khi
quan sét tich cue bi thay ddi. Cira s§ khung ciing quén 1y hdu hét cdc cong viéc quan trong nhu
thay déi kich ¢@ ciia clta s6 quan sit khi cira s6 khung bi thay ddi; thanh cong cu xudt hién hay
khéng; né bao gém cdc ham thanh phin dé difu di hay hién thi thanh trang thdi va thanh cong cy.

7.5 TAO LAP DONG CAC DOl TUONG

D€ khung (ing dung tao céc d6i tugng tai lién, quan sét, va cira s6 khung trong khi chuong trinh
dang chay, cdc 16p tir d6 cic déi tugng duge xay dung phai trg gidp mot dac trung goi 12 “tao
dong”. Co ché€ tao dong d6i tuong clia MFC 1a cdch cho cdc ing dung ding k¥ cdc 16p theo phuong
phép ma khung img dung c6 thé tao cic d6i tugng cla céc 16p nay. MFC cho phép d& dang viét cic
1dp ¢6 thé tao dong nhd cic macro DECLARE_DYNCREATE va IMPLEMENT_DYNCREATE.
DECLARE_DYNCREATE dugc goi tir khai bdo 16p vGi tén 19p lam tham s6, va
IMPLEMENT_DYNCREATE dugc goi trong tép cai dat clia 1p vdi hai tham s6: tén 16p v tén ciia
16p co s&. Mot d6i tugng ciia 16p st dung macro nay c6 thé duge tao 14p khi chuong trinh dang
chay nh& ddng 1énh nhu sau:

RUNTIME_CLASS (CMyClass}->CreateObject ();

V& co ban khong ¢6 gi khac véi viec ding todn tir new dé tao d6i tugng CMyClass, nhung né
virot qua duge nhuge diém clia C++ 1 trdnh duge cdc dong 1énh nhur sau:

CString strClassName = "CMyClass™;

CMyClass* ptr = new strClassName;

Chuong trinh dich s& thir xdy dung d6i tugng tir 16p vdi tén "strClassName"” bdi vi né khﬁng
nhan ra ring strClassName 12 tén bién chit khong phai tén 16p. :

Cii gl xdy ra khi ta vi€t mot 16p 6 thé tao dong? That don gian. Macre
DECLARE_DYNCREATE thém ba thanh phin viio khai bdo 16p: thanh phdn dir liéu tinh ¢6 kiéu
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CRuntimeClass, him 30 c6 1én GetRuntimeCl ass, va ham tinh c6 (én CreateObject. Khi ta viét:
DECLARE_DYNAMIC (CMyClass)
thi chuong trinh dich sé hi€u la:

public:
static AFX_DATA CRuntimeClass classCMyClass, o
virtual CRuntimeClass® GetRuntlmeClass(} const; .
static CObject® PASCAL CreateObject{);

Macro IMPLEMENT_DYNCREATE khdi dong cdu triic CRuntimeClass voi céc'thﬁng tin nhu
tén 16p, kich thude ciia cdc d6i trgng duoc tao tir 16p, va dia chi cha 16p co 8. NG cling cung cdp
cic mid Inh cho c¢dc him  GetRuntimeClass va CreateObject.  Né&u - * macro

' IMPLEMENT_DYNCREATE ctia MFC dirgc £0i nhur sau; ' '

IMPLEMENT_DYNCREATE (CMyClass. CBaseClass)
thi CreateObject dugce cai dit nhur sau:

CObject® PASCAL class_name::CreateObject()
{ return new CMyClass; }

Mot khi 16p ¢6 thé tao dong 'm';p chéng todn tir new thi CreateObject s& sit dung'bén nap chdﬁg.

7.6 SERIALIZATION

Vaofra (Serialization) 14 tién trinh nha né d6i lugng c6 thé ghi bin ghi vio vat mang thong tin
vhu tép dia hay nap ra nhdt doc lai b.m ghi. Serialization 13 chis dé khd rong nhtmg c6 thé tém lai
nhu saui nhd nap chéng CDocument::Secrialize trong 16p tai licu va si dung ddi tugng cho tnrde
CArchive dé vio/ra cdc thanh phén dir 1i¢u cua i li¢u, khung img dung s& trg gidp vigc chi dat cdc .
1énh nhu M& ¢p, Ghi tép, va Ghi tep voi ten mdi trong thC don Tep. Vlec doc ghl ti‘n ligu trb nen
vo cing don gidn.

Gia sir dir licu trong l2n li¢u bao gOm hai thanh phan du heu mt w‘fn tén m_nWidth vi
m anlght Ham Serialize cia tai ligu co thé nhur sau: -

void CMyDoc::Serialize (CArchwe&_ archive) -
{
if {arcl'uiue.[sSI_:oring )]
archive << m_nWidth << m_nHeight:
else _ _
~ archive >> m_nWidth >> m_nHeight;
) _
| Bién archive 1a d6i tugng kiéu CArchive sir dljng nhu dem gitfa i Lidu va tép dia vat 1y biéu
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dién b&i d6i trong CFile. Ham CArchive::IsStoring cho lai TRUE néu tai ligu dang duge ghi va
FALSE néu tai lieu dang duge doc. Lop CArchive nap chong cic todn tir tich (<<) va xen (>>) sao
cho cdc kidu dir li¢u co ban nhu BYTE, WORD, DWORD, LONG, int, float, va double ¢6 thé vao/ra
d& dang. Cac kiéu dir liéu cha MFC nhu CString va CRect ciing ¢6 thé duoc ghi va doc theo cling
cich d6. MFC 6.0 trg givp truc ti€p vao/ra kiéu dir ligu int.

Céc 16p c6 thé vao/ra nhu cde kiéu dit liéu co s& bang cdch suy difn 16p wr CObject, dua vao
mot. vai macro, thém ham Serialize d€ vio/ra cdc thanh phin dif licu cia 16p. MFC xdy dung trg
gitip vao/ra trong rit nhiéu 18p clia chiing, bao g6m céc 16p tap hop dé luu dir licu. Néu cic k¥ tu va
cdc ma khu6tn miu & trong tad ligu X 1¥ vin ban did duge lwu trong d6i tuong CByteArray vdi tén
m_byData, thi todn bo tai liéu - c6 thé dii 1 byte hay 1 Mbyte - déu ¢6 thé vao/ra bing ham
Serialize mot dong 1énh nha sau:

void CMyDoc::Serializé {CArchive& archive)

{
m_byData.Serialige {archive);
1

7.7 MAU TAI LIEU SD!I

Trén day d3 trinh bay d6i tugng miu tai liéu SDI duge 1ao tir 16p CSingleDocTemplate. Cau tr
cha d6i tugng nhan bon tham sd: s6 nguyén cho IDR_MAINFRAME vi ba con trd kidu
RUNTIME_CLASS. Muc dich cta macro RUNTIME_CLASS di 1o rang, ta xem xét k¥ hon s6
nguyén cha tham sd thit nhit, chiing 13 ID tai nguyén da ning xac dinh c¢éc tai riguyén sau day:

*  Bidu tuong img dung

*  Thue dan lién quan dén cira s8 khung

=  Bang phim lénh thue don theo thuc don
= Xau tai héu

Trong tng dung tai liéu/quan sit SDI, khung ving dung tao 1ap cira s6 khung img dung nhd goi
ham CFrameWnd::LoadFrame, n6 nhan ID tidi nguyén dé phian bi2t bon loai thi nguyén vira néi
trén. Nhir mong doi, mfu tai lieu chuyén ID ti nguyén cho LoadFrame khi né tao lap cira sd
khung. LoadFrame tao 14p cira sdkhung va nap thue don, bing phim 1eénh, bidu tugng v Xaw ta
liéu lién quan trong clng mot bude, nhung dé chiing 1am viée thi phii gédn ciing 1D cho tat ca cic
tai nguyén. Chinh vi vay, &p RC do AppWizard sinh ra st dung cing [D (mac dinh.
IDR_MAINFRAME) cho cdc tai nguyén khac nhau.

Xau tai licu 12 tai nguyén xau hinh thanh tir t6 hop bdy xau con cich nhau bai ky tir\n, méi xau
con md td mét dic tumg cla clra s6 kKhung hay tai liéu lién quan & maun 6 liéu, Theo trinh tu tir

1rdi sang phai, cdc xau con chi ra:
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- Tén s& hién thi trong thanh tiéu dé clia cira s8 khung (chi v6i céc dng dung SDI).

Thudng 14 tén cla ing dung, thi de "Microsoft Draw".

Tén mic dinh gan cho cic tai lieu mGi. Néu khong ¢6 xau nay thi mic dinh 13
"Untitled". '

Tén mo ta cho kiéu ti liéu di kem theo véi cdc kiéu ti lieu khic trong hop thoai khi
ngudt sit dung chon New trong thyc don File, thi du "Spreadsheet"” hay "Drawing”. Ddu
vao nay cin cho ing dung MDI d€ dang k¥ hai hay nhiéu kiéu tai ligu.

Tén mo ti cho céc tai licu kiéu ndy 6 hgp véi phdn mé rong tén tép mic dinh, thi du
"Draw files (*.DRW)". Xau ndy duge sit dung trong méng kiéu tép clia hop thoai Open
vi Save As.

- Phén mé rong clia tén cho cdc tai liéu cha kifu ndy, thi du DRW.,

Ten khong chia dfu cdch chi ra kidu tai lieu treng dang ky, thi du
"MicrosoftDraw.Document”. Khi tng dung goi CWinApp::RegisterSheliFileTypes dé
ding ky céc kiéu tai lieu clia n, x4u ndy tr& thanh gi4 tri mic dinh cho cdc khéa con
HKEY CLASSES_ROOT dugc dit ién theo phin md rong tén cia tép tii liu.

Téen mo ta cho kiéu tai liéu, thi dy "Microsoft Draw drawing file”, khéc v6i xau di trrée
nd trong xau tai lidu, xau con nay c6 thé chita ddu céch. Néu ting dung goi CWinApp::
RegisterShellFileTypes dé ding ky ki€u (3i ligu clia né trong he thoéng, xau con nay la
tén kiéu tii lieu c6 thé doc duge ma Windows 95/98 s hién thi trong trang dac tinh cho
tai ligu.

C6 thé dé thi€u.xau con khi tgo 6i nguyen xdu tii li¢u; timg xau con c6 thé thidu sau ddu \n,
néu gid tri 13 NULL thi thi€u toan b xau con. Néu sir dung AppWizard dé xay dung g dung, xau
ta lieu duge ty dong tao ra cho ta. Cdc 1énh 13i nguyén cho mot xau tai liéu SDI dién hinh nhu sau:

STRINGTABLE

BEGIN

IDR_MAINFRAME "Draw\ n\n\nDraw files(*.drw)\ n.drw\n

END

Draw.Document\nDraw Document”

Khi iing dung nay bit ddu chay vdi ti litu réng, cira s6 khung s& c6 ticu dé “Untitled - Draw".
Phdn m& rong tén t¢p mic dinh d€ luu 3i li¢u 13 DRW, va DRW sé 13 mot trong céc phdn mé rong
tén t¢p s€ 1iét k& trong cic hop thoai Open va Save As.

Sau khi miu tai lidu duge tao, cic xau con di theo xau tai lidu c6 thé ldy ra nh& ham
CDocTemplate::GetDocString ciia MFC. Thi du 1¢énh sau:

CString strDefExt;
pDocTemplate->GetDocString (strDefExt, CDocTemplate: filterExt);

sao chép phin md rong tén tép mic dinh vao CString v&i tén strDefExt.
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7.8 DANG KY KIEU TAI LEU

Ngoai viéc tao ra cdc tii lidu, quan sét va clra s6 khung di k&m theo quan sit, mot trong céc
him quan trong nhat ctia miu tai licu 1a dang ky ki€u tai lieu véi hé didu hianh. Trong Windows
95/98, khi nhdn dip chudt trén biéu tugng tai liéu hay nhin phim chu6t phai réi chon thuc dom
Open (@ thue don ngit canh, tai li¢u va dng dung tao ra nd s€ duge md. DE lam viéc nay, kiéu tii
fi¢u phai duge ding ky vdi Windows, ¢6 nghia phii ghi cdc day ky tu vao bin dang ky dé chi ra
phin md rOng tén tép tai lieu va lenh sé sit dung d€ m& ching.

Trong tng dung Windows, viéc dang ky duoe thue hién bang céch cung cdp t¢p REG ma ngudi
st dung c6 thé tron vio ban ding ky clia h¢ diéu hanh hay bang cdch 1ap trinh d€ viét cac ddv vao
can thit vao ban dang k¥ nhd cic hitm APl cia Win32 nhu ::RegCreateKey vi ::RegSetValue.
Trong tmg dung MFC, tién trinh  don gidn  hon  nhiéu.  Goi  ham
CWinApp::RegisterShellFileTypes sau khi goi AddDocTemplate trong InitInstance s& 1am thay
d6i ban dang Ky dé lien két img dung (ai liéu ma nd tao ra vi Windows 95/98.

Ham CWinApp lien quan ¢6 t&n Enabl:ShellOpen, thuong duge goi dé_ lien két véi
RegisterShellFileTypes, s€ tao ra lién két DDE giita ttng dung va shell dé thém dic tinh vio céc
tmg dung MDL Néu tng dung MDI chay vd né dang ky kifu tii ligu c¢ha ching véi
EnableShellOpen, va khi ngudi sir dung md mot trong cde bidu tugng 1ai ligu clia tmg dung qua
shell, shell sé khong khdi dong bin (hd hai clia tmg dung; thay vie dé ching giri thong diep DDE
dén hin dang ton tai d¢ ra I¢nh ching tr md tid licu. Nhu vay, tii licu s& xudt hién trong cira s
khung mdi ciia khung MDI mite dinh, ding nhu 1a né vira duge md bing 1énh File Open cla tng
dung. .

Ta c6 (hé thém dic tinh di-va-nhd vdo vng dung tii liéu/quan s&t bing cdch goi ham
DragAcceptFiles cia clta s6 khung. Diéu ndy ding ky cira s8 dé phin céc thong digp
WM_DROPFILES. Him OnDropFiles cia CFrameWnd tra 13 thong bio “nha™ bang goi ham
OnOpcnDocument cia ddi tugng (g dung véi  tén 1€p ma nd vira “nhad”. Him DragAcceptFiles
thong thudng dugc goi tir InitInstance théng qua con tré m_pMainWnd luu trong d6i tugng ng
dung. Trong \ing dung SDI, DragAcceptFiles phai duge goi sau ProcessShellCommand bdi vi cira
s6 khung khong t6n tai khi chua goi ProcessShellCommand.

7.9 DPUSNG DAN LENH

Mot trong cdc dic trimg dang luu ¢ nhét cia MFC va kién triic tai licu/quan sat 13 @ng dung co
thé quin 1y cdc thong di¢p I1¢nh di 161 tir cdc su kién giao dién (g dung UI ching han nhu chon
thure don, hiu nhur & bit it chd nao. Cira s khung 13 noi nhan nhiéu théng di¢p 1énh nhat, nhung
c6 thé quan 1y cdc thong diép 1énh trong d6i tugng quan sét, d6i tugng (i lidu, hay d6i tuong tng
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dung béang cich don gién thém ddu vao 4nh xa thong di¢p trong dinh nghia 16p cho céc thong digp
ta mudn quin 1y. Diéu nay c6 mot hiéu qua vt thue (€ 13 ta duge te do qudn 1y c4c thong diép tai
bit ky 16p nao, khong cdn quan 1y céc thong digp chi & 19p cira s8 khung.

Trong trinh tr chuong trinh, cdc thong diép 1eénh da giri i cira s6 khung SDI theo dudng déin
trén hinh 7.2. Quan sdt tich cyc trude hét nhan thong diép, tiép theo chuyén dén doi tuong tai liéu
li¢n quan vGi quan sat, mau tai ligu, clra s6 Khung va cudi cing 1a déi tuong Wing dung. Viec din
dudng dimg n€u c6 d6i tugng nao dé trén dudmg xi 1y thong diep, néu khong ching ti€p tuc cho
dén ::DefWindowProc. Budng din trong ty cho céc thong diép 1enh gl tdi céc cira s8 khung MDI.

Quan sét tich cuc

Tai ligu

ClasGkhung [ Mau tai igu

Bai tugng (mg dung

\)

L ::DefWindowsProc

Hinh 7.2 ®udéing di cia théng diép lénh dén cac cira s8 khung SDI

Gid tri chia dudng din 1énh s& trd nén 15 rang khi ta xem xét ing dung tai lidu/quan sat quan 1y
c4c Ienh thuc don nhu the nio. Theo qui dinh, céc ¥nh File New, File Open, va File Exit duge 4nh
Xa dén doi teong tng dung khi CWinApp cung cip cdc ham thanh phdn OnFileNew, OnFileOpen,
va OnAppExit d€ quan 1y chiing. Con File Save va File Save As, nguge lai, dirge 4nh xa dén d6i
tugng tai ligu, ching cung cfp cic cai dit mgc dinh cho cid hai lénh dudi dang
CDocument::OnFileSave va CDocument::OnFileSaveAs. Céc Ienh dé 4n va hién thanh coéng cu
va thanh trang thai dugc cira s6 khung quan 1y nhd cdc ham (hanh phin cha CFrameWnd, va phin
18n céc Ienh khic dugc Idp quan sdt quin 1y.

Diém quan trong phai ghi nhd khi xem xét noi dat cac ham diéu khién thong digp, d6 1a noi chi

céc thong digp Iénh 13 chi thé din dudmg. Cic thong diep chudn chia Windows nhu WM_CHAR,
WM_LBUTTONDOWN, WM_CREATE, va WM_SIZE phii dugc d6i tugng ma cira s8 cilia ching
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nhan thong diép quin ly. Cic thong diép chudt, ban phim thudng di dén quan sét, trong khi phin
I6n céc thong diép khdc di dén cita sd khung. Céc d6i twong tai lidu va tng dung khong bao gidy
nhén thong diép khong phai 1a 1enh bdi vi ching khong 1a d6i tuong CWnd.

7.10 CHi DANH CUA LENH VA CAI DAT LENH MAC PINH

Khi viét iing dung tai liéu/quan sat, thong thudng khong phai 1 viél toan bd cic diéu khién cho
cde lenh thue don. CWinApp, CDocument, CFrameWnd, va céc 16p khdc clia MFC cung cép céic
cai dat méc dinh cho céc 1¢nh thue don ding chung nhwr File Open va File Save. Thém nita, khung
ing dung cung cdp mot dai cic ID cla cdc muc Knh thuc don nhu ID_FILE_OPEN va
ID_FILE_SAVE, r4t nhiéu trong ching di gin trude vio 4nh xa thong diép cta 16p cung cip cic
ciii dat 1énh ' mac dinh.

Bang 7.3 li¢t k& nhém chinh cla cic ID lénh duge dinh nghia truée (xem tép AFXRES.H ciia
MFC). Cho méi ID, bang ciing cho biét muc thuc don tuong img, ham MFC (nfu c6) cung cdp cai
dit mic dinh, vi néu ¢6 cai dat mic dinh, thi cho bigt chuong trinh quin 1y ¢6 duge goi tu dong
hay khong (Prewired=Yes) hay ID lénh phdi duge gdn vao chuong trinh diéu khién thoéng qua dnh
xa thong diép (Prewired=No). Thi du, cic cai dat mic dinh cho céc 1¢nh File New va File Open do
cdc him OnFileNew va OnFileOpen cuia CWinApp cung cip, nhung ching khong néi véi img dung
trir khi ta cung ¢dp cdc diu vio dnh xa thong diep ON_COMMAND cho chiing. (Néu ta cho
AppWizard sinh xuong séng clia tng dung SDI hay MDI, ching s& vigt cic diu vaio
ON_COMMAND cho OnFileNew, OnFileOpen va cdc chuong trinh diéu khién 1énh mac dinh cho
ta). Mat khéac, ham CWinApp::OnAppExit, khong cdn diu vdo dnh xa thong diép. Viéc ta cin phai
lam chi 12 gdn ID ID_APP_EXIT cho I¢nh muc thuc don File Exit, va File Exit s& tr dong goi
CWinApp::OnAppExit dé két thic tmg dung.

Bang 7.3 ID Iénh dinh nghia trudc va cidc ham diéu khié’n lénh

1D Iénh ] - Ténmuc ] C3 dit mac dinh Prowired
Thuc ddn Tép {File menu)

ID_FILE_NEW Tao t&p médi (New) ' CWinApp::OnFileNew No
ID_FILE_OPEN M tép (Open) . CWinApp::OnFileQOpen No
ID_FILE_CLOSE Béng tép (Close) CDocument::OnFileClose Yes

1D Iénh Tén muc Cai dit mdc dinh Prawired
ID_FILE_SAVE Ghi tép {Save) CDoecummnent::OnFileSave Yes
ID_FILE_SAVE_AS Ghi tép vai tén khac (Save As) CDocument.:OnFileSaveAs Yes
ID_FILE_PAGE_SETUP D3t cu hinh trang in (Page Setup) None N/A
ID_FILE_PRINT_SETUP D3t cdu hinh may in (Print Setup) CWinApp::OnFilePrintSetup No
ID_FILE_PRINT In (Print) CView:OnFilePrint Na
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ID_FILE_PRINT_PREVIEW Xem trudc trang in (Peint Preview) CView::OnFilePrintPreview No
ID-FILE_SEND_MAIL Gifi thur (Send Mail) CDhocument::OnFileSendMait No
ID_FILE_MRU_FILE1-16 NiA CWinApp:OnOpenRecentFile Yes
ID_APP_EXIT K&t thac (Exit) CWinApp::OnAppExit Yes
. Thyfc don Soan thio (Edit menu)
ID_EDIT_CLEAR Xoa (Clear) Nong* N/A
ID_EDIT_CLEAR_ALL Xoa tit ca (Clear All) Nocne N/A
IG_EDIT_COPY Sac chép (Copy} None* NiA
ID_EDIT_CUT Cat {Cut) None* N/A
ID_EDIT_PASTE Dan {Paste) None™ N/A
ID_EDIT_PASTE_LINK Dén lign két (Paste Link) None N/A
ID_EDIT_PASTE_SPECIAL Dan dac biét (Paste Special) None NIA
ID_EDIT_FIND Tim ki€m (Find) None* NIA
ID_EDIT_REPLACE Thay thé (Replace) None* N/A
ID_EDIT_REPEAT Lap lai {Repeat) Nane* N/A
ID_EDIT_SELECT_ALL Chon tit (Select All) None* NIA
ID_EDIT_UNDO Hiy hanh déng (Undo) None* N/A
D EDIT_REDO Lam lai (Redo) None NfA
' ’ Thife don Quan sat (View menu)
ID_VIEW_TOOLBAR Thanh céng cu {Toolbar) CFrameWnd::OnBarCheck Yes
ID_VIEW_STATUS_BAR Thanh trang théi (Status Bar) CFrameWnd::OnBarCheck Yes
Thuc don Clfa s8 (Window menu)
ID_WINDOW_NEW Ma cira s8 méi {New Window) CMDIFrame¥Wnd::OnWindowNew Yes
ID_WINDOW_ARRANGE Sap xép bidu tuormg. (Arange Icons) | CMDIFrameWnd::OnMDIWindowCmd | Yes
ID_WINDOW_CASCADE Sap xép Jai cac cira s theo hinh CMDIFrameWnd: OnMDiWindowCrmd | Yes
thap (Cascade) .
ID_WINDOW_TILE_HORZ S3p xp lai cac clta sé theo hang CMDiFrameWnd: OnMDIWindowCmd | Yes
ngang (Tile Horizontal)
ID_WINDOW_TILE_VERT S4p xép lai cac clra s6 theo hang CMOIFrameWnd :OnMDIWindowCmd | Yes
doc {Tile Vertical)
ID_WINDOW_SPLIT Chia ¢lra s& (Split} CView::OnSplitCmd Yes
Thte don Trg gitip {Help manu)
ID_APP_ABOUT | Giti thigu (About AppName) | None N/A

nay.

Mot vai lénh trén bing 7.3 cdn duoc khung timg dung ciia MFC cung cip ham diéu khién cap
nhgt ON_UPDATE_COMMAND_UL Lin nita, AppWizard gitip viét c&c ddu vio 4nh xa thong

diép cén thiét cho ta.
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Ta khong phai sir dung ID 1énh dinh nghia trong AFXRES.H hay ham diéu khién 1&nh méc dinh
do khung ¢mg dung cung c#p. Ta cé thé dinh nghia 14y 1D lénh, cung cdp cic ddu viao 4nh xa thong
diép dé dén ching vio ham didu khién mac dinh, hay tham chi c6 thé thay ham didu khién 1énh
* mic dinh bing ham diéu khién cia (a. Néu ta viét 14y ID 1énh va mu6h hién thi trg gidp ngit canh
trong thanh trang thai thi phai thém bing xau vao tép RC cia ing dung véi cdc xau trg gidp cho
cic ID 1énh mdi. Bang x4u mic dinh thém vao dng dung khi gop AFXRES.H chita cic xau trg gidp
cho cac ID 1¢énh dinh nghia-trude. Tém lai, ta ¢6 thé sir dung it hay nhiéu trg gidp ciia khung tng
dung tuy ¥ mudn. Nhung cang bict nhiéu vé khung tmg dung thi cang it phii vi¢t m4 trinh.

7.11 THi DY VE MOT UNG DYNG TAI LIEU/QUAN SAT

Chuong trinh 7.1 chifa md ngudn cia ing dung tai lieu/quan sdt SDI vdi tén Life, ching khic
chiit it v8i c4c chuong trinh gidi thigu vé tai lidu/quan sdt khdc. Life mo phdng trd chdi Life do tap
chi Scientific American dua ra tx 10/1970. Tro choi m0 phong viéc sinh ra, cudc s6ng, chét va phat
sinh lai cc t€ bao trong vii tru bao gém mang hai chiéu cic hinh vudng (xem hinh 7.3). Ta s& vé&
mdiu t€ bao trong ludi, sau d6 md réng cic miu ndy bing cich nhidn li¢n tuc phim F10 hay chon
Budc di it thue don Lua chon. M8i “budc™ s€ md rong ludi thém mot the he theo tap cdc qui luat
don gidn sau:

* MOt 1€ bo s6ng (mau xanh) v&i chinh x4c hai hay ba hang x6m sdng qua dugc thé he
tiép theo.

MOt t€ bio réng vdi chinh x4c hai hang x6m sé dén séng trong the hé 1iép theo.

»  Té bao s6ng véi it hon hai hay nhi€u hon ba hang x6m chét trong (hé hé 1i€p theo.

Hing x6m 13 t€ bao bt k¥ ndo dé c6 thé cham 16i 1€ bdo cho truSe theo chiéu ngang, thing
ding hay chéo. Cach thiic tinh hang x6m & canh lu6i phu thudc vao céi gi s& duge chon trong thuc
don Lia chon. Lita chon Bucmg bién ind cho phép cic t€ bao c6 khodng 1réng khong gidi han dé
phét trién. Trong ludi md, cdc 1€ bao & cOt tréi nhat chia Judi 13 hang x6m cia cic 1€ bio cot phai
nh#t, va cdc 1€ bao trén hang dinh 13 hang x6m cia céc &€ bao hang day. Lua chon Duong bién
dong s€ dong Iudi sao cho 1€ bao dit theo canh ¢6 cuc dai nam hang xdm v (&€ bio trong gdc co
cuc dai ba.

Chuong trinh 7.1 Life

Tép RESOURCE.H

#define {D_OPTIONS_STEP 100

#define ID_OPTIONS_OPEN_BOUNDARY 101
#define ID_OPTIONS,_CLOSED_BOUNDARY 102
#define IDC_ICONRECT - 200 .

231



#define IDC_HORZ 210
#define IDC_VERT 211
#define IDR_MAINFRAME 300
#define CELLWIDTH 16
#define CELLHEIGHT 16
/7

Tép RESRC1.H

#define APS_NEXT RESOURCE_VALUE 101
#define _APS_NEXT_COMMAND VALUE 40001
#define _APS_NEXT_CONTROL_VALUE 1000
#define _APS_NEXT_SYMED_VALUE 101

7
Tép LIFE.RC

#include "resrcl.h”
#include "afxres.h"
#include “"resource.h”
// bidu tuong
IDR_MAINFRAME ICON DISCARDABLE  "Life.ico”
// anh bitmap
GRAYCELL BiTMAP MOVEABLE PURE "GrayCell.bmp"
BLUECELL BITMAP MOVEABLE PURE "BlueCell.bmp”
/7 Thye don
IDR_MAINFRAME MENU DISCARDABLE
BEGIN
POPUP "&Tep"
BEGIN
MENUITEM "&Tép méiMtCrl+N"; ID_FILE_NEW
MENUITEM "&M#& tep.. \MCtrl+ O™, [D_FILE_OPEN
MENUITEM SEPARATOR
MENUITEM "&Ghi tép\ tCtrl+ 5", ID_FILE_SAVE
MENUITEM "Ghi tép véi tén khac.. \tCtl+A", [D_FILE_ SAVE_AS
MENUITEM SEPARATOR
MENUITEM "Tép md&i nhat”. | ID_FILE MRU FILE1
MENUITEM SEPARATOR
MENUITEM "&Kaét thac”, [D_APP_EXIT
END
POPUP "&Lita chon”
BEGIN

232

Chuang 7 Kién trae tai lidu/quan sat



Chuong 7 Kién trac tai héu/quan sat

MENUITEM "Budc di\tF10", ID_OPTIONS_STEP
MENUITEM SEPARATOR
MENUITEM “"&Dudng bign mé&", ID_OPTIONS_OPEN_BOUNDARY
MENUITEM "Duéng bién dong”. - ID_OPTIONS_CLOSED_BOUNDARY
END
POPUP "&Quan sat”
BEGIN
MENUITEM "& Thanh trang thai". [D_VIEW_STATUS_BAR
END
POPUP "Trgt &gidp”
BEGIN
MENUITEM "&Gidi thigu Life...", ID_APP_ABCUT
END '
END
// Tang téc
IDR_MAINFRAME ACCELERATORS MOVEABLE PURE
BEGIN
"N ID_-FILE_NEW, VIRTKEY, CONTROL
"o ID_FILE_OPEN. VIRTKEY, CONTROL
"8, 1D_FILE_SAVE. VIRTKEY, CONTROL
"A, ID_FILE_SAVE_AS, VIRTKEY. CONTROL
VK_F10, ID_OPTIONS_STEP, VIRTKEY
END
// Hap thoai

GRIDSIZE DIALOG DISCARDABLE €. 0, 148, 60

STYLE DS_MODALFRAME | WS_POPUP | WS_VISIBLE | WS_CAPTION | WS_SYSMENU
CAPTION "Kich thude uéi™ "

FONT 8, "MS Sans Serif"

BEGIN
LTEXT "D% &réng”.-1,12.16,40.8
LTEXT "Dé &cao",-1,12,36,40.8

EDITTEXT  IDC_HORZ.56,12.32.12 ES_AUTOHSCROLL
EDITTEXT  IDC VERT.56,32,32.12,ES_AUTOHSCROLL
DEFPUSHBUTTON "OK" IDOK.100,12.40,12 WS_GROUP
END -
ABOUT DIALOG DISCARDABLE 0. 0, 256, 98
STYLE DS_MODALFRAME | WS_POPUP | WS_VISIBLE | WS_CAPTION | WS_SYSMENU
CAPTION "Giéf thiu Life"
FONT 8, "MS Sans Serif"
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BEGIN
LTEXT "™ IDC_ICONRECT,14.12,80,74
LTEXT "Life version 1.0",-1,108.12.136.8
LTEXT ""Programming Windows with MFC™ -1,108,36,136.8
DEFPUSHBUTTON "OK"IDOK,108,72,50.14
LTEXT "(GIS Department - VN/IOIT - July 1999 -1,108,56,136,8
END
// Bang xau ky ty
STRINGTABLE DISCARDABLE
BEGIN
IDR_MAINFRAME "Life\ n\n\nLife Grids {* iff\ n.lif\ nLife. Grid\ nLife Grid"
END
STRINGTABLE DISCARDABLE
BEGIN
* AFX_IDS_IDLEMESSAGE  "Sin sang”
END
STRINGTABLE DISCARDABLE
BEGIN

ID_OPTIONS_STEP "Phat sinh méi theo suy luan”

1ID_OPTIONS_OPEN_BOUNDARY "Cho phép bao boc xung quanh dudng bign”

ID_OPTIONS _CLOSED_BOUNDARY “Khéng ¢ho phép bao boc xung quanh duémg bign™
END

STRINGTABLE DISCARDABLE

BEGIN
ID_FILE_NEW "Tép mdi ban va"
ID_FILE_OPEN "Mé& tép ban ve"
ID_FILE_SAVE "Ghi ban vé vao tep”
ID_FILE_SAVE_AS  "Ghi bdn v& véi tén khac"

END

STRINGTABLE DISCARDABLE

BEGIN
[D_FILE_ MRU_FILE}  *"

END

STRINGTABLE DISCARDABLE

"BEGIN

iD_APP_ABOUT "Gidh thiéu chitong trinh”
ID_APP_EXIT "Két thiic chuong trinh”

END

STRINGTABLE DISCARDABLE
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BEGIN
iD_VIEW_STATUS_BAR  "Hién thi/khéng hién thj thanh trang thai"
END
[ /e e e
Tép LIFE.H

class CLifeApp : public CWinApp
!
public:
virtual BOOL. Initlnstance ();
protected: .
afx_msg void OnAppaAbout {);
DECLARE_MESSAGE_MAP ()
J:
/r
Tép LIFE.CPP

#include <afxwin.h>

#include <afxext.h>

#include "Resource.h”

#include "Life.h"

#include "LifeDoc.h"

#include "MainFrame.h"

#include "LifeView.h"

#include "AboutDlg.h"

ClLifeApp myApp;

BEGIN_MESSAGE_MAP {CLiteApp. CWinApp}
ON_COMMAND (ID_FILE_NEW, CWinApp::OnFileNew)
ON_COMMAND (ID_FILE_OPEN, CWinApp::OnFileOpen)
ON_COMMAND {ID_APP_ABOUT, OnAppAbout)

END_MESSAGE_MAP{}

BOOL CLifeApp::Initlnstance {}

{

SetRegistrvKey ("GIS Dept [OIT");

LoadStdProfileSettings ();

CSingleDocTemplate” pDocTemplate;

pDocTemplate = new CSingleDocTemplatel{
IDR_MAINFRAME, /7 chi danh tai nguyén .
RUNTIME_CLASS {CLifeDoc), // 18p tai lign
RUNTIME_CLASS (CMainFrame), // 1dp cita s khung .
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RUNTIME_CLASS (CLifeView) // 1&p quan sat
)
AddDocTemplate (pDocTemplate):
EnableShellOpen {);
RegisterSheliFile Types {);
CCemmandLinelnfo crmdinfo;
ParseCommandbLine {cmdInfo);

if (IProcessShellCommand {cmdInfo)) return FALSE:

m_pMainWnd->DragAcceptFiles {);
return TRUE;
}
void CLifeApp::OnAppAbout ()
{
CaAboutDialog dig;
dlg.DeMedal {;
}
/7
Tép MAINFRM.H

class CMainFrame : public CFrameWnd
{
DECLARE_DYNCREATE (CMainFrame)
private:
CStatusBar m_wndStatusBar;
protected:
afx_msg int OnCreate (LPCREATESTRUCT);
DECLARE_MESSAGE_MAP ()
);
/e
Tép MAINFRM.CPP

#include <afxwin.h:>

#include <afxext.h>

#include "Resource h"

#include "MainFrame.h"

IMPLEMENT_DYNCREATE {CMainFrame, CFrameWnd)

BEGIN_MESSAGE_MAP {CMainFrame, CFrameWnd)
ON_WM_CREATE {)

END_MESSAGE_MAP ()

int CMainFrame:;OnCreate (LPCREATESTRUCT Ipcs)
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{ .
if {CFrameWnd::OnCreate {lpcs) == -1} return -1;
m_wndStatusBar.Create (this);
UINT nindicator = ID_SEPARATOR;
m_wndStatusBar. SetIndicators (&nindicator, 1):
return O;
1
/
Tép LIFEDOC.H

class CLifeDoc : public CDacument
{
DECLARE_DYNCREATE (CLifeDac)

private:
int m_cCX;
int m_cy;

BOOL m_bOpenEdge;
CByteArray m_byGrid;
CByteArray m_byBuffer;
void SetBackgroundCell {int. int, BOOL);
public:
ClifeDoc (};
virtual BOOL OnNewDocument {);
virtual void DeleteCorstents 0:
-virtual void Serialize {CArchive&);
CSize GetGridSize {);
BOOL GetCell {int, int);
BOOL ToggleCell (int, int);
int  Evolve {);
protected:
afx_msg void OnOptionsStep (};
afx_msg void OnOptionsOpenBoundary {);
ahx_msg void OnOptionsClosedBoundary ();
afx_msg void OnUpdateOptionsOpenBoundaryUl {CCmdUI*);
afx_msg void OnlJpdateOptionsClosedBoundarylU1 {CCmdUT");
DECLARE_MESSAGE_MAP ()
}:
e
Tép LIFEDOC.CPP

Chuong 7 Kién truc tai lidu/quan sat
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#include <afxwin.h>
#include "Resource.h”
#include "LifeDoc.h”
#inciude "SizeDlg.h"
[IMPLEMENT_DYNCREATE (CLifeDoc, CDocument)
BEGIN_MESSAGE_MAP (CLifeDoc, CDocument)
ON_COMMAND (ID_QOPTIONS_STEP, OnOptionsStep)
ON_COMMAND (ID_OPTIONS_OPEN_BOUNDARY, CnOptionsOpenBoundary)
ON_COMMAND (ID_OPTIONS_CLOSED BOUNDARY, OnOptionsClosedBaundary)
ON_UPDATE_COMMAND_UI{ID_OPTIONS_QOPEN_BOUNDARY.,
OnlUpdateOptionsCpenBoundaryUl)
ON_UPDATE_COMMAND_UL {ID_OPTIONS_CLOSED_BOUNDARY,
OnUpdateOptionsClosedBoundarylJl)
END_MESSAGE_MAP )
CLifeDoc::CLifeDoc ()
{
m_cx =-1;
m_cy =-1;
}
BOOL CLifeDoc::OnNewDocument ()
1
if {{CDocument::OnNewDocument ()}  return FALSE:
it {{m_cx == -1) && {(m_cy == -1)) {
m_cx = 24;
m_cy = 24;
}
else { // dau nhéc kich thudc hidi
CGridSizeDialog dlg;
dlg.m_cx = m_cx;
dlg.m_cy = m_cy;
dlg.DoModal ();
m_cx = dlg.m_cx;
m_cy = dlg.m_cy;
}
int nByteCount = ((m_cx * m_ey) + 7)1/ 8;
try { // c8p phat bdé nhd cho ludi
m_byGrid.SetSize {nByteCount);
m__byBuffer,SetSize {nByteCount):
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catch {CMemoryException® e} {
e->»Delete {);
return FALSE;
}
for {int i=0; i<nByteCount; i++) {
m_byGrid[i] = 0;
m_byBufferfi = O;
}
return TRUE;
1
void CLifeDoc::DeleteContents {}
{
m_byGrid.RemaoveAll {);
m_byBuffer RemoveAll {);
}
void CLifeDoc::Serialize (CArchive& archive)
{
if (archive.IsStoring ()}  archive << (WORD) m_cx << (WORD) m_cy;
else { ' '
WORD cx, ey;
archive >> cx »>> cy;
m_cx = {int) cx;
m_cy = {int} cy;
1
m_byGrid.Serialize (archive});
m_byBuffer SetSize {m_byGrid.GetSize {)}:
}
void ClifeDoc::OnOptionsStep ()
{ ;
Evolve {};
1
void CLifeDoc: :OnOptionsOpenBoundary (}
( .
m_bOpenEdge = TRUE;
}
void ClifeDoc::OnOptionsClosedBoundary {)
{
m_bOpenEdge = FALSE;
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void CLifeDoc::OnlUpdateOptionsQOpenBoundarylUl {CCmdUI* pPCmdUI)

{
pCmdUl->8etCheck (m_bCpenEdge ? 1 : 0);
}
void CLifeDoc::OnUpdateOptionsClosedBoundaryUl (CCmdU pCmdUl)
{
pCmdUl->SetCheck {m_bOpenEdge ? 0 : 1):
]
CSize ClLifeDoc::GetGridSize ()
{
return CSize {m_cx, m_cy);
}
BOOL CLifeDoc::GetCell (int nRow, int nCol)
{ .
if {(nRow < 0} 1 1 (nRow >=m_cy) | | (nCol < Q) | | (nCol »= m_cx)}
return FALSE;
int nBitNumber = {{nRow * m_cx) + nCol} % 8;
int nByteNumber = {{(nRow * m_cx) + nCol) / 8;
return- m_byGrid[nByteNumber] & (1 << nBitNumber);
1
BOOL ClLifeDoc::ToggleCell (int nRow, int nCol)
{
if (nRow < 0} 'l {(nRow >=m_cy) { | (nCol < 0) | | (nCol »>= m_cx)
return FALSE;
int nBitNumber = {(nRow * m_cx} + nCol) % 8:
int nByteNumber = ((nRow * fn_cx} + nCol) / 8;
m_byGrid[nByteNumber} 4= {1 << nBitNumber):
SetModifiedFlag ():
return m_byGrid[nByleNurnber] & {1 << nBitNumber);
)
int CLifeDoc::Evolve (}
{
int nPrevRow, nPrevCol;
int nNextRow, nNextCol;
int nNeighbors, i, j;
int nLiveCells = 0;
BOOL bAlive;
for (i=0: i<m_cy; i++) { // hang
if (m_bOpenEdge) {
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nPrevRow = {i==0)?m_ey-1:1-1;
nNextRow = {i == {m_cy-1}?0:i+ 1:
)
else {
nPrevRow ={i==0)?-1:i-1;
nNextRow = {i == {m_cy-1)}? -1 :i + 1;
1
for (i=0: j<m_cx; j++) | // cét
if {m_bOpenEdge) |
nPrevCol = (j == 32 m_cx-1:j- L:
nNextCol = (j == fm_cx- 1}20:j+ 1;
i
else {
nPrevCol = (j==0)?-1:j- 1,
nNextCol - f==(m_cx-1)?-1:j+ 1
|
nNeigiivors = O;
if (GetCell {nPrevRow. nPrevCol)) nNeighbors++:
if (GetCell (nPrevRow, i)} nNeighbors++;
if {GetCell {nPrevRow. nNextCol)) nNeighbors++;
if {GetCell {i. nPrevCol)) nNeighbors++:
if (GetCell i. nNextCol)) nNeighbors++;
if (GetCell {nNextRow, nPrevCol)) nlNeighbors++:
if {GetCell {nNextRow, j)) nNeighbors++;
it (GetCell (nNextRow, nNextCol}) nNeighbors++;
bAlive = GetCell (i. j):
if {(bAlive && {{(nNeighbors == 2) | | {nNeighbors == 3}j) | | {!{bAlive && (nNeighbors == 3)}} {
SetBackgroundCell (i, j, TRUE);
nLiveCells++:
} .
else SetBackgroundCell {i, j, FALSE);

|
int nByteCount = {((m_cx * m_cy} + 7} / 8;
for {i=0; i<nByteCount; i++)

" m_byGridli] = m_byBuifer{i];
SetModifiedFlag {):
tpdateAllViews (NULL. 1)
return nLiveCells:
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}

void CLifeDoc::SetBackgroundCelt (int nRow. int nCol, BOOL bState)

M

" int nBitNumber = {{(nRow * m_cx) + nCol) % &;

i

int nByteNumber = {{(nRow * m_cx) + nCol) / 8;
if (bState) m_byBuffernByteNumber] | = (1 << nBitNumber);
else m_byBufferinByteNumber} &= {1 << nBitNumber):

/7

Tép LIFEVIEW.H

class CLifeView : public CScrollView

!

DECLARE_DYNCREATE (CLifeView)

private:

ma

int  m_nPrevRow:

int m_nPrevCol:

CBitmap m_bmGrayCell;
CBitmap m_bmBheCell
CPoint m_ptQOrg:

void DrawCell (CDC*, int. int, BOOL),;
void SetGridOrigin (int, int};
void SetScrollParms );

blic:

CLifeView {);

CLifeDoc* GetDocument 0:
virtual void Onlnitiall)pdate {):

protected:

h
/7

virtuat void OnDraw {CDC*);

virtual void OnUpdate (CView*. LPARAM. CObject®);
afx_msg void OnSize (UINT. int. int):

afx_msg BOOL OnEraseBkgnd (CDC*);

afx_msg void OnLButtonDown (UINT. CPoint):
afx_msg void OnMouseMove (UINT. CPoint);
BECLARE_MESSAGE_MAP {)

Tép LIFEVIEW.CPP

#include <afxwin.h>
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#include <afxext.h>
#include "Resource h”
#include "MainFrame.h"
#include "LifeDoc.h”
#include "LifeView. h"

IMPLEMENT_DYNCREATE (CLifeView. CScrollView}
BEGIN MESSAGE_MAP {CLifeView, CScrollView)
ON_WM_SIZE ) '

ON_WM_ERASEBKGND {)
ON_WM_LBUTTONDOWN {}
ON_WM_MOUSEMOVE )
END_MESSAGE_MAP {}
CliteView::CLifeView ()
{
m_bmGrayCell.Load 3itmap {("GrayCell");
m_bmBlueCel' | cadBitmap ("BlueCell);
} .
void CLifeView::OnlnitialUpdate {}
{
m_nPrevRow = -1:
m_nPrevCol = -1;
SetScrollParms {);
CRect rect;
GetClientRect (&rect);
SetGridOrigin {rect. Width {). rect.Height (});
CScrollView::OnlnitialUpdate ():
| .
oid CLifeView::OnUpdate {CView" pSender. L PARAM IHint. CObject” pHint)
{ _
Invalidate (IHint ? FALSE : TRUE}L
}
void CLifeView::OnSize {UINT nType. int cx. int cy)
{ .
CScrollView::OnSize {nType, cx. cy);
SetGridOnigin (cx. cy);
}
BOOL CLifeView::CnEraseBkgnd (CDC* pDC)
{
CRect rect;
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GetClientRect {&rect});
CBrush brush ((COLORRER) ::GetSysColor {COLOR_APPWORKSPACE)):
pDC->FillRect {rect. &brush);
return TRUE;
}
void CLifeView::OnDraw (CDC* pDC)
{
CLifeDoc® pDoc = GetDocument {);
CSize size = pDoc->GetGridSize {);
CDC mdcGray, mdcBhue;
mdcGray.CreateCompatibleDC (pDC};
mdcBhie.CreateCompatibleDC {pDC):
CBitmap* pOldGrayBitmap = mdcGray SelectObject (&m_bmGrayCell):
CBitmap* pOldBlueBitmap = mdcBlue.SelectObject {&m_bmBlueCell):
CRect rect;
rect = ((CPaintDC*) pDC}->m_ps.rcPaint;
pBC->DPiol P (&rect);
int x1, 1, x2, y2;
x1 = max (0, {rect left - m_ptOrg.x) / CELLWIDTH);
y1 ='max {0, {rect.top - m_ptOrg.y) / CELLHEIGHT);
x2 = min (size.cx, {{rect.right - m_ptOrg.x) / CELLWIDTH} + 1);
2 = min {size.cy. ({rect.bottom - m_ptOrg.y) / CELLHEIGHT) + 1):
int i, j;

4

for (i=yl: i<y2: i++)
for (j=x1; j<x2; j++) _
pDC->BitBlt {m_ptQOrg.x + (j * CELLWIDTH), m_ptOrg.y + (i * CELLHEIGHT). CELLWIDTH,
CELLHEIGHT, pDoc->GetCell (i, j} ? &mdcBlue : &mdcGray. 0, 0. SRCCOPY):
mdcBlue SelectObject (pOldBlueBitmap);
mdcGray.SelectObiject (pOldGrayBitrmap):
]
void CLifeView::OnLButtonDown {UINT nFlags. CPoint point}
{
CLifeDoc* pDoc = GetDocurnent ();
CSize size = pDoc->GetGridSize {):
if ((point.x < m_ptOrg.x} 1 | (point.x > {m_ptOrg.x + (size.cx * CELLWIDTH)) | |
{point.y < m_ptOrg.y) | | {point.y > (m_ptOrg.y + {size.cy * CELLHEIGHT))
return;
point x -= m_ptOrg x;
point.y -= m_ptOrg.y;
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CClientDC de (this);
OnPrepareDC {&dc);
de. DPtol P {8 point); o
int nRow = point.y / CELLHEIGHT;
int nCol = point.x / CELLWIDTH;
m_nPrevRow = nRow;
m_nPrevCol = nCol:
BOOL bState = pDoc->ToggleCell {nRow, nCol);
DrawCell {8&dc, nRow, nCol, bState);
!
void CLiteView::OnMouseMove (UINT nFlags, CPoint point)
{ .
if ({nFlags & MK_LBUTTON)) return;
CLifteoc’ pDoc = GetDocument (};
CSize size = pDoc->GetGridSize (};
if ((point.x < m_ptCra.x) | | {point.x > (m_ptOrg.x + (size.cx * CELLWIDTH)) | |
(point.y < m_ptOrg.y) | | {point.y > (m_ptOrq.y + (size.cy * CELLHEIGHT))
return;
point.x -= m_ptOrg.x;
point.y -= m_ptOrg.y;
CClientDC dc (this};
OnPrepareDC (&dc);
de.DPtoLP (8point);
int nRow = point.y / CELLHEIGHT:;
int nCol = point.x / CELLWIDTH;
if (nRow == m_nPrevRow} && (nCol == m_nPrevCol))  return;
m_nPrevRow = nRow;
m_nPrevCol = nCol;
BOOL bState = pDoc->ToggleCell {(nRow, nCol);
DrawCell (8dc, nRow. nCol, b5tate);
1
void CLifeView::DrawCell (CDC* pDC, int nRow, int nCol, BOOL bState)
{
CDC mdc;
mdc.CreateCompatibleDC (pDC);
CBitmap* pOldBitmap = mdc.SelectObject (bState ? &m_bmBlueCell : &m_bmGrayCell);
pDC->BitBlt (m_ptOrg.x + (nCol * CELLWIDTH}, m_ptOrg.y + {nRow * CELLHEIGHT),
CELLWIDTH, CELLHEIGHT. &mdc. 0, 0. SRCCOPY);
mdc.SelectObject {(pOldBitmap);

245



Chuang 7 Kién trae tai ligu/guan sat

t
void CLiteView::SetGridOrigin (int cx. int cy)
'!
m_ptOrg.x = m_ptOrgq.y = §;
CSize size = GetDocument {->GetGridSize {}: _
if {cx > (size.cx * CELLWIDTH)} m_ptOrg.x = (ex - {size.ex * CELLWIDTHY)) / 2;
if {cy > (size.cy * CELLHEIGHT)) m_ptOra.y = (cy - (size.cy * CELLHEIGHT?)) / 2:
'
void ClifeView::SetScrollParms {)
{
CSize sizeTatal = GetDocument ()->GetGridSize ();
sizeTotal.cx *= CELLWIDTH:
sizeTotal.cy *= CELLHEIGHT:
CSize sizePage (CELLWIDTH " 10. CELLHEIGHT " 10}
CSize sizeline (CELLWIDTH, CELLHEIGHT):
SetScrollSizes (MM_TEXT, sizeTotal, sizePage, sizeLine}:
}
CLifeDoc* ClifeView::GetDocument {)
{
return (CLifeDoc®) m_pDocument;
1
’
Tép SIZEDLG.H

class CGridSizeDialog : public CDialog
{
public:

int m_cx;

int m_cy;

CGridSizeDialog (CWnd* pParentWnd = NULL)

CDialog ("GridSize", pParentWnd! {}

protected: _'

virtual BOCL OnlnitDialog (};

virtuzl void OnCancel {);

virtual void DoDataExchange (CDataExchange*);
k: .
/
Tép SIZEDLG.CPP

#include <afxwin.h>
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#include "Resource.h”
#include "SizeDlg.h"
BOOL CGridSizeDialog:-OnlnitDialog (}
{
CDialog::OnlnitDialog {):
CEdit* pEditHorz = (CEdit*} GetDlgltem (IDC_HORZ);
CEdit* pEditVert = (CEdit*} GetDlgltem (IDC_VERT};
pEditHorz->LimitText (4);
pEditVert->LimitText (4):
CenterWindow ()
retum TRUE;
}
void CGridSizeDialog::OnCancel ()
{
'
void CGridSizeDialog::DoDataExchange (CDataExchange® pDX)
{
CDialog::DoDataExchange (pDXi:
DDX_Text (pDX. IDC_HORZ. m_cx}:
DDV _MinMaxint (pDX. m_cx. 8, 512);
DDX_Text {(pDX, IDC_VERT, m_cy);
DDV_MinMaxInt (pDX. m_cy. 8, 512):
]
Vs
Tép ABOUTDLG.H

class CAboutDialog : public CDialog
(
private:
CRect m_rect;
public:
CAboutDialog (CWnd* pParentWnd = NULL) : CDialog ("About”, pParentWnd) {}
protected:
virtual BOOL OninitDialog {);
afx_msg void OnPaint 0
DECLARE_MESSAGE_MAP ()
);
/S
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Tép ABOUTDLG.CPP

#include <afxwin.h>
#include "Resource h”
#include "AboutDlg h”
BEGIN_MESSAGE_MAP (CAboutDialog. CDialog)
ON_WM_PAINT {)
END_MESSAGE_MAP ()
BOOL CAboutDialog::OninitDialog {)
{
CDialog::OnlnitDialog ():
CStatic* pStatic = {CStatic*) GetDlgltern {DC_ICONRECT):
pStatic->GetWindowRect {8&m_rect);
pStatic->DestroyWindow ();
ScreenToClient {Bem_rect);
CenterWindow {);
return TRUE;
]
void CAboutDialog: :OnPaint
. :
CPaintDC dc ithis);
HICON hlcon = (HICON) ::GetClassLong (AfxGetMainWnd 0->m_hWnd. GCL_HICON):
it thicon = NULL) {
CDC mdc;
mde.CreateCompatibleDC (&dc):
CBrush brush:;
brush.CreateStockObject {LTGRAY_BRUSH):
CBitmap bitmap:;
bitmap.CreateCompatibleBitmap {(&dc. 32. 32);
CBitmap* pOldBitmap = mdc.SelectObject (&bitmap);
CRect rcleon (0. 0, 32. 32);
mdc.FillRect {&rcleon, &brush);
mde.Drawlcon (0. 0, hicon);
de.StretchBll (m_rect.Jeft, m_rect.top. m_rect. Width{).
m_rect.Height (). &mde. 0. 0, 32. 32. SRCCOPY);
mdc.SelectObject (pOldBitmap);

/f

248



Chudng 7 Kién truc tai lieu/quan sat

+ Untitled - Life } [_T0o] x]
T& Luachon Quans& Tig giup
i -
S3n sang ¥

Hinh 7.3 Két qua thuc hién chuong trinh Life

Phén 16n cdc chitc ning cha chuong trinh Life 1a & trong bon 16p:

*  Ldp tmg dung CLifeApp, trong LIFE.H va LIFE.CPP

*  Lop cira s6 CMainFrame, trong MAINFRAME.H va MAINFRAME.CPP
*  Ldp tai lieu CLifeDoc, trong LIFEDOC.H va LIFEDOC.CPP

*  Ldp quan sat CLifeView, trong LIFEVIEW.H va LIFEVIEW.CPP

Khi xay dung tmg dung Life, tac gia c¢6 gang gop nhicu nhit ¢6 thé cac dac tng. Tuy khong ¢6
kha nang in, nhumg chuong trinh lai ¢6 cdc kha nang nhu nap hoac Iuu luéi trd choi. Life duge thict
k& dé cho biét thé nao 1a tng dung tai licu/quan sat SDI. Ngudi doc ¢6 thé md rong thém cdc chie
nang khac.

Sau day 1a mot vai diém thi vi khi doc chuong irinh ngudn. Trude hét, 16p tai licu CLifeDoc
cung cp kha niang géi dir licu img dung bang cdch luu cic bit mo ta trang thdi on/off cla timg &
bao trong ddi tugng CByteArray véi tén m_byGrid. CByteArray la thanh phan di li¢u rieng, do vay
n6 khong thé duge xir 1y tir bén ngoai 1dp. Trang thdi cua 1 bao tai dia chi hang ¢t cho trude ¢6
thé 14y ra bang ham thanh phin chung CLifeDoc::GetCell, va t& biao ¢6 thé chuyén sang trang thii
khdc nhdy ham CLifeDoc:: ToggleCell. Ham CLifeDoc::Evolve 1am tién hod ludi mot the hé.
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Nhin chudt vao € bao trong Iui s& kich hoat ham diéu khién OnLButtonDown ciia doi tugng
quan sdt d€ chuyén vi tri con chay thanh dia chi & bio va chuyén trang théi (€ bio:

CLifeDoc* pDoc = GetDocument );

BOOL bState = pDoe->ToggleCell {nRow, nColl;

Chon Buéc di tir thue don Lua chon kich hoat ham didu khién OnOptionsStep cha CLifeDoc,
ham nay s€ goi ham Evolve d¢ 13m ti¢n hod tudi. Ldp tai licu s& quan 1y lénh chit khong phii cira
50 khung, b&i vi ham Step s tic dong trén taj litu. Néu khong din dudng cho 1¢nh thi ham quin 1y
I¢nh phai dirge dat & noi nao khdc. :

Tl ma ngudn cia trinh kho thify kp i ligu quan Iy cdc lenh Ghi t&¢p va Ghi &p vdi tén khic
trong thare don Tép. 1D cho trude Cla cdc Ieénh nay 1a ID_FILE_SAVE va ID_FILE_SAVE_AS,
ching s¢ kich hogt cdc ham OnFileSave va OnFileSaveAs clia CDocument. Hay quan sdt dnh xa
thong digp cua CDocument trong 1&p nguén DOCCORE.CPP clia MEC dé Iha’fy-dli'gc vige thue hién
dnh xa nhu thé ndo.

Khi quan sat ham CLifeDoc::OnNewBocument ta sé thdly d6i womg tai ligu tu khin dong T nhu
the nao khi tai ligu méi duge tao 1ap. (Nha ring, trong tmg dung SDI, cing mot ddi wrong 13 ligu
¢6 thé duge dung lai nhidu 1dn, vy ham OnNewDocument 13 noi s& dat ma trinh khoi dong tai licu
mai). NEu tai licu duge tao 1dn ddu, kich thude cia luG mac dinh 1a 24x24. Néu khong, ngudi sit
dung ¢6 thé chon kich thude ludi. Mot khi kich thude WG duge dat thi ming m_byGrid va
m_byBultfer dugc khdi dong nhd ham SetSize, nd s thue viing nhd cho cdc mang. (m_byBulter I
ving dém tam thdi dé Iwu bian sao coa ludi trude khi lam ticn hod chiing.) Ham
CLiteDoc:DeleteContents 1am diéu nguge 1ai bing goi him CObArray::RemoveAll dé 1am réng
cdc mdng m_byGrid va m_byBuffer va gidi phong viing nhd dd cdp phat cho chiing. CLifeDoc
khong nap chong CDocument::OnOpenDocument bai vi nap tai lio tir dia s€ khdi dong lai toan bo
cac thanh phan di liéu can thidt,

Ldp quan sét clia Life ¢6 tén CLifeView, dige suy diCn tir 1dp CScrollView, bdi vay quan sit ¢d
thé trugt néu Iudi qua 16n so voi ¢ man hinh. Cau tir cia quan sat chi duge goi mot lan, nap hai
bitmap d& vé cdc 1€ bao. Him OnlnitialUpdate duge goi méi khi tai licu duge 130 méi hay md tir
dfa, s& dat tham s6 trugt teén co sé kich thude 1u6i va kich thuse quan sat. Céc tham s¢ gt duoe
tinh lai mdi khi kich thudc quan st thay d6i nhd him CLifeView::OnSize.

Vice cai dat him OnUpdate cta CLifeView 12 khong binh thudmg. Chiing chi chira mdt 1énh:
[nvalidate (iHint ? FALSE : TRUE}

trong d6, Hint 1 tham s6 do tting dung x4c dinh khi mat doi twong goi Update AllViews c6 thé sir
dung d€ chuyén thong tin dén quan s&t. M&i khj cap nhit ban diu cho quan sdt, todn bo cira s6 phai
vC lai, kécd nén, nhd lénh:
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Invalidate (TRUE):

Mat khdc, néu kich thude ludi thay dsi, ludi ¢6 thé khong duge v& lai hoan toan. Néu khong
phai cap nhit ban ddu, thi viée v& lai duge thue hién bing ham:

Invalidate (FALSE);

d¢ trinh nhdy min hinh.

Cudi ciing 1a CLifeDoc::Evolve goi him UpdateAllViews nhu sau:
UpdateAllViews (NULL. 1):

Vige goi UpdateAllViews s€ yéu ciu khung tng dung goi OnUpdate cho leg quan sat ndl voi
461 tugng CDocument. Vi chi ¢6 mdt quan sat trong thi du nay, vi¢c goi UpdaicAllews din i
goi CLifeView:OnUpdate. Gid tri 1 chuyén cho UpdaicAllViews dé khdi dong tham s0 iHint cho
OnUpdate va goi him Invalidate voi tham s6 FALSE. OnUpdatc chi duge goi mdt lin Khac nita
khi CLifeView::OnlInitialUpdate goi cai dit 16p e s§ clia OnlritialUpdate:

CSerollView:Onlnitiall Ipdate {);

Khi diéu nay xdy ra, khung img dung goi ham diéu khién OnUpdate v6i tham s3 THint ¢4 gid tn
0 va CLifeView::OnUpdate goi Invalidate v&i tham 56 TRUE dé v& lai toin bo.

Khi ngudi st dung chon Open, Save, hay Save As tir thye don File cha tng dung, khung tng
dung s& vao/ra tai liéu hién hanh dén/tir dia nho goi ham CLifcDoc::Serialize. Vao/ra chi doi hadi
vii ddng ma lénh:

void ClLifeDoc::Serialize (CArchive& archive)

{
if {archive IsStoring ())  archive << (WORD) m_cx << (WORD)m_cy:
else

{
WORD cx. ey
archive >> ¢x >> ¢y
m_cx = (int) cx;
m_cy = (int) cy:
!
m_byGrid.Serialize {archive);
m_byBuifer.SetSize {m_byGrid GetSize ();
1

Life vio/ra ba thinh phin: d9 rong, d¢ cao cla ludi, mang m_byGrid. Kh6i if-clse s& viofra cic
thanh phdn dit liéu chia kich thude hwdi fa m_cx va m_cy. Lénh m_byGrid.Serialize vao/ra ludi chi

bing mot 107 goi 1¢nh; chiing lam vite duge boi vi CByleArrays da thong minh dé wr vao/ra. Lénh
cudi cling dat m_byBuffer ciing kich thudc va m_byGrid. Kich thudc clia m_byGrid dirge dat e
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dong. Con m_byBuffer thi khéng, cho nén kich thude ciia chling phai dat tir ngodi, néu khong sé
khong c6 viing nhé thué cho chting va khi tham nhip s bi ph4 hong.

7.12 TRIEN VONG CUA TAI LIEU/QUAN SAT

Hidu duge mi ngudn cia Life thi ciing s& hidu duge co che clia ki¢h tric i licu/quan sdt. Sir
~ dung md ngutn trong chuong trinh 7.1 nhu 1a didm bat dau, tuong d6i d& them cira s6 “ba™ trén co

30 10p CSplitierWnd clia MFC, chuyén d6i Life sang g dung MDI, thém trg gitip may in, va céc
vin d¢ khdc. '

Tém lai, 13p trinh Windows khong phai 1y dé. Nhumg MFC lam cho vige 1ap trinh dé hon nhe

ddu di hang ngin chi ti€t nho (rong khung tng dung. MEC hoan hao han thit vién 16p; day 1a cich
khdc dé viét tmg dung, ¢ gidi phong 1ap trinh vién khoi (4p trung qué nhiéu vio cfc dong 1enh.
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CHUONG 8

IN VA QUAN SAT TRUGC KHI IN

Chuong trude mo ta Kién tric tai ligu/quan sit lam don gidn qud trinh xay dung cdc ing dung
SDI vi MDI biing cdch dé cho khung img dung thuc hién phén 1dn cic cong viéc clia thao tac
chuong trinh. Chuong nay s&€ mo t3 ki€n tric tij licu/quan sit lam don gidn viéc in va quan sét
trude khi in nhu thé nao. Nhd khung img dung ma viéc vi€t mi trinh dé chuyén thi liéu ra mdy in
va cdc thiét bi in khac tr& nén don gian hon.

8.1 TAI LIEU VA QUAN SAT

Kién triic in ciia MFC duge xay dimg xung quanh cdc ham in API ¢ ban va cdc thil tuc xay
dung trong GDI ctia Windows. Chuong niy sé&:

*  Trao d6i v& mo hinh in clta Windows vi xem xét céc bude in tii lieu cta ting dung xdy
dung bing cong cu phét trién phdn mém Windows (Software Development Kit - SDK).

» MO ta quan hé giita kién triic in ciia MFC va kién tric in clia Windows, vi cic co ch€ in
clia cac img dung MFC, bao gém c4¢ ham do cdn nap chéng trong c4c 16p caa 1ap trinh
vién.

* X4y dung chuong trinh xuong s6ng mé (3 viéc sit dung cling ma trinh d€ in va hién thi
trén man hinh.

*  Xiy dung iing dung c6 khi nang in va quan sét trude Khi in.

8.2 KIEN TRUC IN CUA WINDOWS

Vigc in tai liéu tir ing dung Windows ma khong sir dung khung (mg dung sg& ph'fﬁ thuc hién rét
nhiéu budc phic tap. Ung dung ¢6 khi ning in théng thudmg bit ddu bing viec 14y ngif canh thist
bi DC cho mdy in. Giong nhu khi dwa dit liéu ra man hinh, ta phii 14y DC man hinh, khi dua dir
liéu ra mdy in ta cong’ phai .lﬁy DC may in. N&u biét duge tén mdy in thi ¢6 thé tao DC bing ham
cta Windows ::CreateDC hay ham CDC::CreateDC cia MFC.

CDCdc;

dc.CreateDC (NULL, "HPR LaserJet 4P", NULL. NULL);

Teén thi€t bi chi ra trong tham sd thit hai 13 cing tén xudl hién trong tdm diéu Khién cia hop
thoai Print Setup. Ci phip & diy dom gian hon 13p trinh dng dung trén Windows 3.1, noi yéu ciu
¢6 ¢ tén chuong trinh diéu khién mdy in (driver) va cic thong tin khic. Néu ta khong biét
ten thiét bi ma vin mudn in ra mdy in mic dinh, thi c¢6 thé st dung ham cia MFC 1a
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CPrintDialog::GetDcfauIts va CPrintDialog::GetPrinterDC.

CDC dg;

CPrintDialog dlg {FALSE});

dlg. GetDefaults ();

dec.Attach (dlg.GetPrinterDC ()):

Néu d€ cho ngudi sir dung chon mdy in, ta phéi hidn thi hdp thoai Print (la mot trong cac hop
thoai chung do Windows cung cp) nhd him CPrintDialog::DoModal, sau dé6 goi
CPrintDialog::GetPrinterDC sau khi két thic cong viéc vdi hop thoai.

CDC de;

CPrintDialog dlg {FALSE);

if {dlg. DoModal ) == IDOK)

de.Attach (dlg.GetPrinterDC ()):

DC clia mdy in ldy dugc biang mot trong cdc céch trén day phai duge xod khi khong cdn dén
nita. Néu phdi tao déi tuong CDC trong ngiin x€p, thi viée xod & thue hién e dong,

M@t khi déd ¢ DC mady in thi c6 thé bit ddu in. Budc tiép theo 1a goi ::StartDoc hay ham trong
duong clia MFC la CDC::StartiDoc dé ddnh déu bét ddu cong viee in. CDC::StartDoc chi c6 mot
tham s6 12 con tré dén céu triic DOCINFO lwu xdu ky tir v&i tén mo (3 (3 licu s& in, tén cta &p sé&
sir dung néu thyc hién in ra tép, va cdc thong tin khdc vé cong vice in. Céc lenh:

DOCINFOQ di;

:[ZeroMemory (&di, sizeof (DOCINFO));

di.cbSize = sizeof {(DOCINFO):

di.lpszDocName = "S6 tién cla nam tai chinh”;

de.StartDoc (&di);

bit ddu cong viéc in trén mdy in lién quan dén d6i tuong CDC. Néu ngudi sit dung khao sat hing
doi khi tai lién dang in, xau “S6 tién cha ndm tai chinh” s c6 trong cot Document Name. N&u
StartDoc bi 181, chiing cho lai gié tri 0 hay nhd hon 0. Néu thuc hién 161, chiing cho lai s6 nguyén
duong, chi ra ID clia cong viée (job) in. ID ndy 6 thé duge sir dung cho cdc him diéu khién in clia
Win32 nhu ::GetJob va ::SetJob. Tiép theo 12 gifi ra trang in. Van ban vi d6 hoa dugc dua ra may
in nhd cdc ham GDI. Néu d6i tugng de 12 ngi¥ cinh thi€t bi ciia man hinh thi 13nh:

de.Ellipse (0. 0. 100. 100);
s€ v& elip 100x100 (don vi logic) tren man hinh (ta cé hinh tron). Néu d6i tugng de 1a ngir canh
thi¢t bi cta mdy in, thi hinh tron duge v& trén mdy in. Céc trang duge dua ra bing cdc ham gitta cac
101 goi CDC::StartPage va CDC::EndPage dé danh ddun diu, cuGi trang. Néu tai lieu c6
nPageCount trang thi s& in né nhu sau:

de StartDoc (&di);
for (int i=1; i<=nPageCount; i++)
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{
de.StartPage (;
/7 Intrang thiti
de.EndPage {);

}

Viéc goi EndPage duge hidu don gidn nhu gl ky tu ddy gify FF (form feed) ra may in. Giita
StartPage va EndPage, ta ¢ in céc trang nhor goi him (hanh phén cia CDC. Thim chi, néu tai lidu
chi ¢6 mot trang thi vin phii goi StartPage va EndPage. Mot 161 ma 14p trinh vién hay gip phai khi
lin ddu vi€t ma trinh d€ in 13 quén khdi dong DC méy in cho mdi trang. Trong Windows 95/98,
thudc tinh mac dinh cia DC duge phuc hdi mbi khi goi StartPage. Ta khong thé chon co chit hay
dit ché dc;)'zinh xa ngay sau khi DC duge tao va mong doi cdc thude tinh nay s& ¢6 hi¢u luc vo han
nhu 13 DC man hinh. Thay vao d6, ta phai khdi dong lai DC mdy in cho mbi trang in. (Trong
Windows NT 3.5 va cdc phién ban sau nay, DC médy in nhd cdc thong s0 khi goi StartPage va
EndPage — nhung ngay ca trong tng dung Windows NT (a vin phai khdi dong lai DC & ddu méi
trang in néu mudn cling ma trinh ay s¢ hoat dong én Win95/98). Néu sir dung ché do anh xa
MM_LOENGLISH khi in, thi phai goi CDC::SetMapModce & diu méi trang.

for {int i=1; i<=nPageCount; i++)

{

dc.StartPage {);
de.SetMapMode (MM_LOENGLISH);
//Intrang i .
dc.EndPage ();
}

N&u ta lam nhu sau:

/7 Khéng lam nhit the nay!
dc.SetMapMode (MM_LOENGLISH);
for (int i=1; ix=nPageCount: i+ +)

{
dc.StartPage ();
//Intrang i
dc.EndPage {};
}

thi ching sé in & ché do anh xa MM_TEXT.

Sau khi xong trang cu6i, phéi két thic vigc in bing goi haim CDC::EndDoc — trir khi 1di goi
EndPage truée 46 di cho kél qué chi ra 1a GDI da két thic cong viée in. EndPage cho lai gia tri
nguyén ¢6 dfu, néu ching 16n hon } thi viéc in 12 18t. Néu gid tri nhd hon 0-hay bing 0 ¢6 nghia
gap 131 khi in hay ngudi dung ty xod bo vige in khi trang dang in ra. Y nghia clia céc gid tri cho lai
duge mo ta trong bing 8.1.
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Bing 8.1 M4 cho lai khi in

Gl tri cho lal MOt
SP_ERROR Dimg in vi Iy do khdng ducc xac dinh
SP_APPABORT Dimg in do nguat dung ahdn chudt vao phim Cance)
SP_USERABORT Dimg in do ngudi ding thang qua shell cia hé diéy hanh
SP_OUTOFDISK Dy dia
SP_OUTOFMEMORY B4y bd nho

Vong 1ap sau mo ta chinh xdc céch sir dung EndDoc:
if {dc.StartDoc (&di) > 0)
{
BOOL. bContinue = TRUE;
for (int i=1; i<=nPageCount ‘&& bContinue: i++)
{
dc.StartPage (};
/7 Khéi dong DC
/7 In trang thiti
if (de.EndPage () <= O}
tContinue = FALSE;
}
if (bContinue}
dc.EndDoc {);
else
de.AbortDoc ({):
!

CDC::AbortDoc bii bo cong viée in nhu ham EndDoc két thic u’mg vigc in khi in xong. Ta
cing ¢ thé poi AbortDoc vao thdi diém bat ky d dimg in.

8.3 THU TYC Abort VA HOP THOAI Abort

N&u tdt ca dd in ra dugc thi khong c6 viln dE 16n dé ban. Nhung con ¢6 nhiéu van dé khdc xay ra
nhu viéc in c¢6 thé chi€m nhidu thdi gian, ngudi ding c6 thd két thic sém vite in. Ung dung
Windows thudng d€ ngudi sir dung nhin phim Cancel ctia hop thoai dé k&t théc sém. Phim Cancel
dimg in bang cdch yéu cdu ham EndPage cho lai gid tri SP_APPABORT.

Co ché lién két phim Cancel véi vige in duge mo ta trong tng dung & hdm mad Windows goi 1a
thit tuc bii bé in “Abort procedure”. Thii tuc bai bd 1a ham duge 13p trinh vien xay dung dé
Windows goi nhiéu 1dn nhu xir 1§ ra mdy in. N6 duoc khai bdo nhy sau:

BOOL CALLBACK AbortProc (HDC hDC, int nCode)
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hDC chifa chi danh cha ngit cinh mdy in. D6i s6 nCode ¢6 gid tri 0 néu in t6t, hay gi tri
SP_OUTOFDISK néu ddy dia khi ghi t&p tam thdi phuc vu in. Thong thudng bd qua nCode Vi trinh
diéu khién in spooler ctia Windows tra 19 didu kién SP _OUTOFDISK bing cdch chis khodng tréng
cua dia. Cong viéc cla thi tuc bii bd in bao gbm:

*  Kiém tra hang doi thong di¢p bing ham ::PeckMessage va 18y ra 16i phan phét néu ¢é
thong diép trong dé. ' -

*  Cho Windows bi€t viéc in ¢6 duge tigp tuc hay khong bing gid tri cho la1 TRUE (ti€p
tuc in) hay FALSE (bdi bd in).

Mot thil tuc bdi bd don gidn ¢ thé nhu sau:

BOOL CALLBACK AbortProc (HDC hDC, int nCode)
q .
MSG msg;
while {::PeckMessage (&msg, NULL, 0. 0, PM_NOREMOVE)
AfxGetThread (}>PumpMessage {);:
return TRUE;
H

Vong 1ap thong diép bén trong ham AbortProc cho phép thong di¢ep WM_COMMAND (sinh ra
khi phim Cancel ciia hop thoai bi nhén) giri dén thi tyc clra s8 ngay ca khi tng dung dang ban in.
Trong Windows 16 bit, vong lip thong ditp dong vai trd quan trong d€ thuc hién da nhiém sao cho
spooler in va cdc ti€n trinh dang chay Khéc déu c6 thé chi€ém thdi gian CPU. Trong Windows
95/98. thi tuc bai bd lam tang siic manh cta da nhi¢m khi ing dung 32 bit sit dung chuong trinh
diéu khién in 16 bit.

Trude khi goi StartDoc, ting dung goi SetAbortProc dé 1ap thii tyc bai bd in, sau d6 lam vo
 higu cira sé ciia chiing bing goi ham ded::EnableWindow(FALSE), va hién thi Irang thdi in hay
hop thoai “bii bd™, dé la hop thoai modeless chita phim Cancel vii mot hay nhiéu thong bao nhu
hi€n thi tén tai liu, tdng s6 trang di in. Viéc vO hi¢u cira s6 chinh dim bio ring khong cdn ngit
ndo s& ngit tién trinh in. Clra s6 s& dugc 1am tich cuce tré lai khi ket thiic in va hop thoai bi ph hiy.
Hop thoai 1ap c& bUserAbort tit FALSE sang TRUE néu phim Cancel bi nhin, va thi tuc bii bo
«cho lai FALSE dé bii bd in néu bUscrAbort 12 TRUE.

- BOOL CALLBACK AbortProc (HDC hDC, int nCode)

{
MSG msg,

while (IbUserAbort &8&: PeekMessage (&msg. NULL, 0, 0, PM_NOREMOVE)}
AfxGetThread (->PumpMessage {):
retumn lbUserAbort;
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Viée in duge thue hién néu khong bi trd ngai gi (khong by ngudi ding nhan Cancel). Khi phim
Cancel bi nhin thi bUscrAbort doi tir FALSE sang TRUE, I goi tiép dén AhortProc cho lai gid n
0. Windows k&t thiic in. EndPage cho lui SP_APPABORT va goi EndDoc.

8.4 CUONIN

Cic viln d€ duge d€ cap dén thoi didm ndy déu thude “phdn ndi” caa tiéh trnh in, d6 L phin ma
ing dung 6 trach nhi¢gm. Cdn Windows quin 1y “phdn nén™, d6 I3 cdc viin dé lien quan GDI, cuon
(spooling) in, trinh diéu khién in (driver), vi cdc thinh phin khdc cha hé thng in 32 bit. Néu
metdfile spool tich cuc, céc 151 goi GDI duge thue hi¢n thong qua DC mdy in sé vigt vio metafile
trén dia ciing va luu tai d6 cho dén khi spaoler clia mdy in 1dy ra vi “gifi ching” dén chuong trinh
di¢u khién may in. N€u cu6n in bi vo hicu luc thi cic 1énh GDI duge chuyén tnge ticp dén chuong
trinh diéu khién in mdi khi ham EndPage duge goi. Cudn in lam ing tde do r& i fing dyng biing
cdch dé chuong trinh thuc hién toin b vige in ra nretafile, cho nén nguoi diing Khong cin phai cho
cho dén khi in xong méi trang. Hon nita cic metafile 1am tang 16¢ do in biing cdch tach nhiém vu
cta trinh {ing dung khdi nhi¢m vy cha trinh dicu khién mdy in. D6 13 mot 1y do tai sao Windows
95/98 hinh nhv in nhanh hon Windows 3.1. Trong Windows 3.1, c4c 1énh GDI dwge trinh didu
khién mdy in xir 1y trugc khi ching duge “cudn” vio dia. Trong Windows 95/98, ddu ra duge

““cuon” trudc sau dé mSi ddy ra trinh diéu khién mdy in sau, nhu vy viéc chuyén cdc lénh GDI
sang dif li¢u in phuy thudc thiét bi duge thue hign hoin 1oin & nén.

May thay, ta cé thé bd qua nhimg gi xdy ra & phia sau clia tién trinh in va chi 14p trung vao in i
licu. Viin con nhicu chi tiét 1am bin khoin trrde khi ¢6 thé thue hién hoan hio viée in, phin trang
in va thyc hién cdc 1t goi GDI gitta StartPage v EndPage d@ in ra timg trang. VGi hidu bigt co ban
nay, chting 1a hily xem MFC thue hién viéc in d¢ ding hon nhu the ndo. '

8.5 KIEN TRUC IN CUA MFC

Ki€n tric in don gidn cia MFC 1a mgt trong céc 1y do dé 1ap trinh vién d€ chuyén tix sir dung
SDK sang m6i trudmg phit trién hudng d6i twgng nhu Visual C++. Khi in tir tng dung (i licu/quan
s4t, ta c6 thé quén di rit nhifu doan mi trinh nhy vira mo (3. Khung dmg dung sé& sinh DC may in
cho ta va xod chiing di khi in xong. Khung tng dung con goi StartDoce v EndDoc (€ bit ddu vi k&
thiic vige in, v goi StartPage v EndPage dé gop cic 101 goi GDI vao timg trang. Tham chi ching
con cung clip hop thoai Cancel vi thi tye bili bd. Trong mot s trrdmg hop, chiing con cung cip
ham rdt giong OnDraw ma ta sit dung d& 13 (3 licu (zén man hinh ra mdy in va xem qua tnrc khi
in. -

* Chia khod cda in trong Ki¢n trie G licu/quan sdt B tap cde ham do cha CView mi khung tmg
dung goi & cdc mic d9 khic nhau trong qua trinh in. Cic ham nay duge tip hop trong hing 8.2,
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Ham CView ndo cdn nap chong, va phai [am cdi gi khi nap chéng d€ ¢6 tinh doc 18p cao vdi ndi
dung mudn in ra. It nhét phdi nap chdng him OnPreparePrinting dd goi DoPreparePrinting dé
khung tng dung s& hién thi hop thoai Print va tao DC in.

BOOL CMyView::OnPreparePrinting {CPrintinfo™ plnfo)

{  return DoPreparePrinting {plnfo);
}

Bang 8.2 Nap chéng CView cho in

Him N M6 13

CView:.OnPreparePrnting Buroc goi ngay khi bat d4u in. Nap chéng ham CView::DoPreparePrinting cung c4p tdng 8 trang
(néu bi&t) cho khung tng dung va cac thdng tin khac vé in.

CView::0OnBeginPrinting Goi ngay truéc khi in. Nap chéng 48 xin cip phat co chir va cic t3i nguyén khac cho in.

CView::OnPrepareDC Goi trudge mbi trang in. Nap chéng dé dat géc cla s& hay vung cat (clip) d& n trang hign hanh néu
OnDraw sé ducc s dung dé sinh ra i lidu ra may in

CView::OnPrint Goi dé in mot trang tai liéu. Khung ng dung s& cung cip tong s4 trang va DC in. Nap chéng dé
in header, footer, va cac chi tiét khac clia trang ma OnDraw khong vé trén quan sat hay in trang
khong do OnDraw vé. _

CView::OnEndPrnting Goi khi in xong. Nap chéng & gidi phong tai nguyén duoc cap phat & ham OnBeginPrinting.

N&u OnPreparePrinting cho lai gid tri khédc 0 thi bit ddu 1ién trinh in, nu cho lai gia tr O thi bai
bo viée in. Ham DoPreparePrinting cho lai (0 néu ngudi ding bii bo in biing nhin chudt trén phim
Cuneel cia hop thoai Prine, néu khong ndi may in hay néu khung fng dung khong tao duge DC in.

8.5.1 Chi tiét hon vé ham OnPreparePrinting

P6i tuong CPrintInfo chuyén dén OnPreparePrinting ¢6 chita thong tin mo 13 cic tham s6 clia
cong viée in, bao gom s0 trang cuc tidu, cue dyi. M dinh ching ¢6 gid i 1 v Ox{T11, gid tri. sau
théng bdo cho khung g dung biét la khong bi¢i tnrde sO trang  cure dai. Néu bidt trude 1ai liéu
¢6 bao nhiéu trang dinh in thi goi ham CPrintInfo::SetMaxPage trude khi goi DoPreparcPrinting.

BOOL CMyView::OnPreparePrinting {CPrintinfo™ pinfo}

|

plnfo->5SetMaxPage (nMaxPage);
return DoPreparePrinting {plnfo):

i

Bén lugt khung (ng dung s& hicn thi s6 trang cue dai trong hop “to™ ctia hop thoat Print.

SctMaxPage 13 mot trong s6 cdc him thanh phin ciia CPrintlnfo mi ta 6 thé goi d¢ da cic
tham s6 in hay Gim kiém trong khung @ng dung v& cdc thong s6 do ngudi ding vao. SetMinPage
cho phép chi ra s& trang cye Giéu. GetMinPage vi GetMaxPage cho biél tong s trang cue tidu va
cue dai, con GetFromPage vi GetToPage cho bidt s6 trang bit ddu vi két thic trong hop “from™,

259



Chuong 8 In va quan sat trude khi in

" “40" clia hop thoai in. CPrintInfo con chita mgt s6 thanh phin dir lieu chung, bao gdm m_pPD, trd
tGi d6i tugng khdi dong CPrintDialog. Ta ¢6 thé sir dung con trd nay dé thay d6i hop thoai in trude
khi hién thi, hay 18y thong tin tir chiing. Chung ta s€ mo ta thi du v& vin d& ndy trong céc trang sau.

8.5.2 OnBeginPrinting va OnEndPrinting

Thong thudng & trang cyc dai phu thudc vao kich thude cha viing in duge clia mbi trang.
Khong may, ta chua bié€t chiing cho dén khi ngudii ding chwra chon loai mdy in vi khung ing dung
chua tao DC in. Néu khong dit tng s6 trang cyc dai trong OnPreparcPrinting, ta phii dat gid tn
trong OnBeginPrinting néu c6 thé. OnBeginPrinting nhan con tro dén cfu tnic CPrintinfo va con
tro dén d6i tugng CDC biéu dién CD mdy in. Ta ¢6 thé xdc dinh kich thude cla viing in dugc clia
trang nhd goi hai 14n ham CDC::GetDeviceCaps - mot I4n v&i tham s6 HORZRES, l4n khic véGi
tham s6 VERTRES.

void CMyView::OnBeginPrinting (CDC* pDC, CPrintlnfo* pinfo)
{
int m_nPageHeight = pDC->GetDeviceCaps {(VERTRES);
int nDocLéngth = GetDocument {->GetDoclength {);
inf nMaxPage = max (1. {(nDoclLength + (m_nPageHeight - 1)) / m_nPageHeight);
pinfo->SetMaxPage (nMaxPage);
} .

Trong thi du ndy, ham GetDocLength 12 ham tai lieu cho lai do dai ca i liéu tinh biing pixel.
Ham CPrintnfo chifa thanh phdn dir li¢éu m_rectDraw, mo i ving trang in duge theo hé toa do
logfc - nhung dimg sir dung ching trong OnBeginPrinting bdi vi n6 vin chua duge khdi dong ngay
trude khi goi OnPrint,

Viée goi ham SetMaxPage trong OnPreparePﬂnting. hay trong OnBeginPrinting cho khung ing
dung bi€t phii goi bao nhiéu 14n OnPrint dé in trang. Néu c6 thé x4c dinh'do dai tai lisu truée khi
bit ddu in, ta phdi thuc hi¢n phn trang khi in bing nap chong him OnPrepareDC va dat TRUE
hay FALSE cho CPrintInfo::m_bContinuePrinting m3i khi go1 OnPrepareDC. Gia t1 FALSE sé
két thdc in. Néu khong goi SctMaxPage, thi khung ng dung coi 1ai lieu dai mot trang. Vi vay, ta
phai nap chéng OnPrepareDC va dat céc trang s& in vao m_bContinuePrinting.

Ham OnBeginPrinting 13 noi 16t nhdt dé tao co chir va céc tai nguyeén GDI khic cin cho in. Gia
st ham OnCreate clia quan sét tao co chir ma OnDraw sit dung dé v& chir trén man hinh, v) do cao
co chit trén co sd thudc do man hinh do GetDeviceCaps cho lai. BE in va c6 két qua “ta thdy gi trén
man hinh thi s& c6 trén mdy in nhu vay™ (WYSIWYG), ta phdi tao co chir doc 1ap theo kich thudc
mdy in thay vi kich thudc man hinh. Mot gidi phap 13 38 OnDraw tao co chit méi khi chiing dugc
sir dung cho loai thi€t bi riéng - ¢6 CDC tuong {ing - médy in hay man hinh. Giai ﬁhép khéc la tao
co chit in trong OnBeginPrinting v x04 né trong OnEndPrinting. Nhu .vay s€ tranh vidce tao, xo0d co
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chit nhiéu 14n mdi khi goi OnDraw. -

Ham OnEndPrinting 13 d6i trong cia OnBeginPrinting. Day 12 v tri thudn 1gi cho gidi phéng co
chir v cdc tai nguyén khdc di xin cdp phét trong OnBeginPrinting. N&u khong ¢6 t3i nguyén dé
giai phong, hay ta khong nap chéng ham OnBeginPrinting thi ciing khong cdn nap chéng ham
OnEndPrinting.

8.5.3 OnPrepareDC

MFC goi hiaim OnPrepare DC mot 14n cho méi trang cia tii ligu. Mot 1y do d€ nap chong 12 thue
hién chia thdt gian in trang nhu mo t trong chuong trude, Ly do khde 1a @€ tinh 1ga 4o g6c viing
nhin m6i tr s6 trang hién thdi ¢ OnDraw ddy trang wong (ng ra mdy in. Tuong tu
OnBeginPrinting, ham OnPrepareDC nhén con tr6 ‘de va con trd &n d6i tugng CPrintinfo. Khong
nhu OnBeginPrinting, OnPrepareDC duge goi trude khi man hinh vé lai ciing nhu khi chudn bi ddu
ra mdt trang d€n mdy in. Khi ra man hinh, con trd CDC 16 dén DC min hinh va con tré CPrintinto
cd gid tri NULL. Bé in, con trd CDC 1a DC mdy in va con trd CPrintinfo ¢6 gid tr khdc NULL.
Trong trudng hgp sau, 56 thit i trang s& in ¢6 thé 1ay 1 CPrintInfo::m_nCurPage. Ta c6 thé xic
dinh ham OnPrepareDC di duge goi cho man hinh hay méy in nhd ham CDC::lsPrlnting.

Cai dat tiép theo ciia OnPrepareDC s& chuyén gc cifa quan st theo hirdng y sao cho diém thiét
bi (0,0) sé tuong ting vdi géc trén, trdi cha trang hién hanh. m_nPageHeight 13 thah phédn dit Lidu
cva CMyView, chiing chita d¢ cao ciia trang in duge,

void CMyView::OnPrepareDC {CDC" pDC. CPrintinfo® plnfo)
{ .
CView::OnPrepareDC {pDC, pinfo};
if {(pDC->{sPrinting ()
{
// Néu dangin ...
int y = {pInfo->m_nCurPage - 1} * m_nPageHeight;
pDC->SetViewportOrg (0. -y}
}
]

Bt géc cira quan sat (viewporr) theo cdch ndy dam bdo ring him OnDraw dinh v& toan b6 tai
liéu thi chi vé mot phidn tuong ing véi trang hién hanh. Day 12 thi du don gidn clia OnPrepareDC
véi gid s ta dinh in toan bo viing in duge clia trang. Doi khi cdn phdi dit vang ¢t (clip) a¢ gidi
han viing in cha tai liéu thanh viing nhdé hon trang in. Viing hinh chit nhat dugc tao nhd ham
CRgn::CreateRectRgn va chon né cho DC dd 1am vang clip nhdy ham CDC::SelectClipRgn.
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Theo quy téc, 1a chi cdn nap chéng OnPreparcDC dé in ai licu da trang dé OnDraw thyc hién in.
“Néu ta thyc hién in toin b0 nhd OnPrint, (hi khong cin nap ching OnPreparcDC (nhu trong thi du
@ day). Khi nap chéng OnPrepareDC, (a phii goi 1p o s& trude khi lam bat ot odj gi dé cai dint
mic dinh ¢ co hdi thue hig¢n cic cong viée cha rieng no. Didu nay dac bidt quan trong khi Idp quan
st cia ta dirge suy dién tr CScrollView, bi vi CSerollView:OnPrepareDC dat g0c¢ clra quan sat
cho DC min hinh d€ phd hgp vdi vi i1 treot hién hanh. Khi CScrollView::OnPrepareDC 6 lai, ché
d6 4nh xa cha DC 1a ch¢ do dnh xa duge chi ra khi goi SetSerollSizes, Néu 10p quan sét cia ta
khong suy dién tir CScrollView, thi OnPrepareDC 1 noi 16t nhat d€ goi SetMapMode.

8.5.4 OnPrint

Sau khi goi OnPrcpareDC, nhung trude khi in vit by céc trang, khung (ng dung gyi
CView:OnPrint. Cai ddt mic dinh trong ©€p Viewcore.cpp sé kiém tra tinh hop 1y cla pDC vi
chuyén cho OnDraw.

void CView::OnPrint{CDC* pDC. CPrintlnio”)

{
ASSERT_VALID{pDC):
// Nap chéng va dat cac bién in trén cd s& trang in
OnDrawlpDC); // Goi Draw

l

Néu da chuin bi DC in cho viée in trong OnPrepareDC, hay néu tii licu chi chia mol trang, la
khong cén nap chéng OnPrint; ta ¢6 th dé cho cii dat mac dinh goi OnDraw dé in.

Thue &, OnPrint thudng duge nup chéng d& thue hién cong vice in trang theo yéu ciu riéng.
Hau nh 1y do chinh ctia nap chéng OnPrint 1a dé in header, footer, s6 trang va céc thanh phan tryc
quan khic chi thdy trén trang in chi khong thdy trén man hinh. Him OnPrint sau ddy goi ham
thanh phdn cuc bo PrintHeader vi PrintPageNumber 88 in header v so trang trude khi goi
OnDraw dé in trang:

void CMyView::OnPrint (CDC* pDC, CPrintinio* plnfo)

{

PrintHeader {pDC):
PrintPageNumber {(pDC. pInfo->m_nCurPage):
// Dat gbc céng quan sit va/hosc viing cét tnide khi goi OnDratw...
OnDraw (pDC);
!

Chi ¥ rang bdt cit thay d6i ndo ciia DC in bdi ham SetViewportOrg hay SclectClipRgn phii lam
(rong OnPrint hon 13 & OnPrepareDC dé frevder va s6 trang khong bi tac dong. Céch tiép can khéc
la thue hign truede 100 goi OnDraw va thue hién moi viée in tai OnPrint. Néu ma trinh cla v& VA in
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khidc nhau, thi viée thuc hién in trong OnPrint s€ chi ra ranh gidi S ring hon gita in (i liéu nhu

th& nao v hién thi ra man hinh nhtr the ndo.

8.5.5 CView::OnFilePrint va cac ham diéu khién lénh khac

Cong viéc in thudng bit diu Khi ngudi dimg cfupn Ienh Print wr thie don Fife. MFC cung cip
CView::OnFilePrint d€ ta ¢6 thé n6i muc thyc don ID_FILE_PRINT t6i 4nh xa thong di¢p quan

sat.
;1 ChudnbiDC
/ may in ;
/ '
Comwm > A
H —! Goi EndDoc
I Hién thihgp thoaiin ¢ - — OnPrepare0C ) '
{ vitao DCméyin \( OnPreparePrinting > + ¢
. Cap nhat hap thoai - -
trang thai in, Kidm tra Khﬁ'ﬂg"“g h':?"hlﬂc
. . - - e clra 8 chin
i Clpphattainguytn —-( OnBeginPrinting > m_bCantinuePrinting
; ) : va khai tac
i GDixacdnhss m recDiaw
! trangt6idanduss - N
{ nay chua duoc ki | OnEndPrinting .
L Gmnuong D3t xir Iy abort, v
| OnPreparsPrintng | Lam mét higu lve clra . GoiStatPage - -
H 56 chinh va hién thi Hiyy hép 3(.93;
hdp thoai trang thai in trang thai in
¢ : Goi Iai OnPrepareDC
(chi véi Windows 85) @
Gol StartDoc

Goi EndPage }

Payla
trang cugi?

Hinh 8.1 Tng quan vé kién trac in cda MFC

Gids phong ta
nguyan GDI duaoc
clp phit frong
CnBeginPringting

In headar, footar va
céc thanh phin khic
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Hinh 8.1 mo ta nhimg gl xdy ra khi ngudi ding thye hién in. N6 ciing chi ra ki€n trc in cia
MFC khép véi ki€n tric in cia Windows nhu thé nio, bdi vi néu bd di chit nhat biéu dién cic ham
CView 4o ma khung dng dung goi, thi chi con lai mo hinh in clia Windows. Chi ¥y ring
OnPrepareDC duge goi hai 14n cho méi trang khi mi trinh thuc hi¢n dudi Windows 95/98. Lién £oi
didu d€ 1am tuong thich ban 16 bit cia MFC, trong d6 goi OnPrepareDC trude StartPage {trong
Windows 16 bit, chfnh EndPage, chi khOng phdi StartPage s& xo4 dc). Lai got thit hai duge thue
hién, bdi vi trong Windows 95/98, thay d6i dc & 14n goi thi nhat bi v0 hi¢u khi Startboc duge goi.

MFC cdn dinh nghia trude chi danh ID 1énh va cdc ham diéu khién 1énh mic dinh cho cdc
1énh  Print  Preview vA  Print Serup  cia  thue dom File, Lénh  Print  Preview
(ID=ID_FH_.E_PRINT_PREVIEW) do CView::OnFilePrintPreview quan 1y, vd Prim Setnp
(ID=ID_FILE_PRINT_SETUP) do CWi nApp::OnFilePrintSetup quan ly. Tuong tv OnFilePrint, céc
ham diéu khién lenh khong méc trude véi 4nh xa thong diep cia 16p clia ching. Dé tdc dong, ta
phai tu 1ar dnh xa théng di¢p. D1 nhién, néu sir dung AppWizard 38 sinh 16 tng dung c6 kha nang
in, thi ching thyc hién 4nh Xg thong diép cho ta. AppWizard .con anh  xa
ID_FILE_PRINT_DIRECT d¢n CView::OnFilcPrint d€ cho phép in tnge ti€p, 6 nghia in thuc hién
khong phéi vi chon Print tir thuc don File ma bing céch di biéu tuong tai liéu dén méy in.

8.6 QUAN SAT TRUSC KHI IN

Mot khi ing dung tai ligu/quan sét c6 thé in, viéc thém “Quan sat trude khi in” that don gidn.
Hay them lénh Print Preview t6i moc n6 vao CView::OnFilePrintPreview. C6 it nhiéu mi trinh
trong thur vién 16p trg gitip OnFilePrn(Preview (xem chi 1i¢1 & Viewprev.cpp), nhumg that don gian.
OnFilePrintPreview 14y cira s8 khung vii 16 né bing quan st tao tir I6p dac bict suy difn tir
CScrollView véi 18n CPreview View. Chin g thém thanh cong cu véi cic phim d€ tién hay lai trang,
chuyén qua lai giira cdc quan sit mot trang hay hai (rang, phong to, thu nhd, v..v..
CPreviewView::OnDraw v& chir nhat trang biu diln trang in (hay v& hai chir nhédt néu chon quan
st hai trang), dat mot s6 tham s6 khéc dé viing in cia chit nhat tring phit hop véi viing in cua trang
thuc, va goi OnPrint dé v& chit nhat. Khi d¢ cdp dén img dung cda ta thl ddu ra chuyén dén méy in
bang ciing ham o duge goi d€ in. Nhumg trong thue t&, dit licu ra lai di dén cira s8 quan st truée.

Mét 1y do dé chic nang quan sét trude khi in hoat dong duoc 1a de trong tham s6 pDC ciia cdc
ham in ca CView hién tai 13 hai dc trong mot. Mdi dGi tugng CDC chita hai hDC: mot cho
“output” DC (m_hDC) va mot cho “attribute™ DC (m_hAuwribDC). MFC sir dung DC ra dé £0i ham
phat sinh dif ligu ra vat 1y va DC thuéc tinh cho cdc 15 £oi dé hoi cic thong tin thugc tinh - thi dy,
mau, ch€ do nén hién hanh. Phén 16n thdi gian, m_hDC va m_hAttribDC cing luu trir hDC. Nhung
trong khi quan sat truéc khi in, m_hDC qui chiu dén DC man hinh noi ¢dc trang duge quan sit
trudc va m_hAttribDC qui chi€u dén DC cla mdy in. Két qua? Néu img dung cia ta sir dung
GetDeviceCaps hay cic ham khic dé hoi. dép GDI vé kha nang cia méy in hay cic dic tinh cha
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trang in, thong tin nhan lai 12 chan that Vi né di tir DC in. Nhung toan b dir licu ra vat 1y s& hudng
(& DC man hinh.

Khi ngudi ding déng cla s6 quan sdt truGc khi- in, khung tng dung goi hiam 3o
OnEndPrintPreview cia CView &€ bio cho (g dung bift viéc quan sat truce khi in két thic, Cii
dat mac dinh goi OnEndPrinting dé 1am tich cuc lai quan sit ban ddu, va ph4 hily cira s6 xem nuée
khi in. Lap trinh vién doi khi nap chong OnEndPrintPreview dé trugt dén trang cu6i. Doan mi tinh
sau mo ta chiing: ' '

void CMyView::OnEndPrintPreview {CDC* pDC, CPrintInfo® pinfo,
POINT point, CPrevievwView* pView)
{
nPage = plnfo->m_nCurPage;
POINT pt:
// Chuyén nPage vao vi tri truot trong bign pt...
ScrollToPosition {pt);
CScerollView::OnEndPrintPreview (pDC., plnfo, point, pVieﬁJ};
)

Ta phdi vi€t ma trinh dé chuyén s6 trang hi¢n hanh vio vi tf trugl. Dimg dira vao tham s6 point
chuyén cho OnEndPrintPreview; & ban MFC nlly chéng ludn c6 gid tri (0,0). Dimg quén goi ban
18p ca s& cila OnEndPrintPreview d¢ khung tmg dung c6 thé ra khoi ché d6 xem trude khi in va
phuc héi cira s6 khung vé trang thdi ban ddu.

Néu cdn phan bi¢t gita in thyc vd quan sit trude khi in, ta phdi kiém tra
CPrintlnfo::m_bPreview. Tuong 1u, phii xem xét ky CPrintlnfo::m_nNumPreviewPages de xac
dinh xem mot hay hai trang duge hién thi.

8.7 THi DY MAY VE IN

Ung dung EZPrint (méa ngudn trong chuong trinh 8.1) biéu dién mot tng dung 1ai licu/quan sbt
v@i it it ma trinh nhung trg gitip in va xem trede khi in. Tai ligu cha EZPrint chi don gidn 1a dudng
trdn xanh, dudng kinh 10 cm (1000 don vi trong ché d6 4nh xa MM_LOMETRIC) bén trong 1a
mau vang. Thuc don Tép cla ing dung ¢6 bon muc: “In...”, “Quan sit trudc trang in”, “Chon mdy
in..."”, va “Két thiic”. Laénh In va Quan sét trude trang in duge dnh xa dén CView::OnFilePrint va
CView::OnFilePrintPreview trong 4dnh xa thong diép ctia CPrintView, 1¢nh Cai diit mdy in duge
anh xa dén. CWinApp::OnFilePrintSctup trong d4nh xa thong diép cha CPrintApp. Lénh In hién
thi hop thoai Print dé cho ngudi ding chi ra cdc thudce tinh in nhu loai mdy in, trang in, tOng s§
ban sao. Quan sdt tnrde trang in kich hoat che do quan sdt trede khi in (Xem hinh 8.2). Cai dat fnéy
in hién thi hop thoai Print Setup cho phép chon mdy in, c¢d gidy, hudng gidy (ding hay nim), ...v.v.
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Chudng trinh 8.1 Chuong trinh EZPrint

Tép RESOURCE H

#define IDR_MAINFRAME * 100

//
Tép RESRC1.H

#define _APS_NEXT_RESOURCE_VALUE 101
#detine _APS_NEXT_COMMAND_VALUE 40001
#define_APS_NEXT_CONTROL VALUE 1000
#define _APS_NEXT_SYMED_VALUE 101

/
Tép EZPRINT.RC

#include "resrc1.h"
#define APSTUDIO_READONLY_SYMBOLS
#include "atxres.h”
#include “resource.h"
// Thyc don
IDR_MAINFRAME MENU DISCARDABLE
BEGIN ’
POPUP "&Tep™
BEGIN
MENUITEM "&in_. \tCtrl+P". [D_FILE_PRINT
MENUITEM "&Quan sét trude trang in”. ID_FILE_PRINT_PREVIEW
MENUITEM "&Chon may in...". [D_FILE_PRINT_SETUP
MENUITEM SEPARATOR
MENUITEM "&Két thuic”, iD_APP_EXIT
END
END
// Phim tang téc
IDR_MAINFRAME ACCELERATORS MOVEABLE PURE '
BEGIN
"P". ID_FILE_PRINT, VIRTKEY, CONTROL
END :
// bang xau ki ty
STRINGTABLE DISCARDABLE
BEGIN
IDR_MAINFRAME "EZPrint"
END
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STRINGTABLE DISCARDABLE
BEGIN

iD_FILE_PRINT "Thyc hién in"

END

/
Tép EZPRINT.H

class CPrintApp : public CWinApp
{
public:
virtual BOOL Initlnstance {);
protected:
DECLARE_MESSAGE_MAP (}
k:
/i

Tép EZPRINT.CPP

#include <afxwin.h>
#include “"Resource.h”
#include "EZPrint.h"
#include "EZPrintDoc.h”
#include "EZPrintView.h"
CPrintApp myApp;

BEGIN_MESSAGE_MAP (CPrintApp. CWinApp)

Chuong 8 In va quan sat trude khi in

ON_COMMAND {ID_FILE_PRINT_SETUP. CWinApp::OnFilePrintSetup)

END_MESSAGE_MAP ()
BOOL CPrintApp::Initinstance {)
{ .

CSingleDocTemplate® pDocTemplate:

pDocTemplate = new CSingleDocTemplate{ IDR_MAINFRAME. RUNTIME_CLASS (CPrintDoc).
RUNTIME_CLASS (CFrameWnd), RUNTIME_CLASS (CPrintView} ):

AddDocTemplate (pDocTemplate};

CCommandLinelnfo cmdinfo;

ParseCommandLine {cmdInfo):

if (IProcessShellCommand {¢mdinfo})
return FALSE;

return TRUE;

/7
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Tép EZPrintDoc. H L

class CPrintDoc : public CDocument

{
DECLARE_DYNCREATE {CPrintDoc}

% -

/t

Tép EZPrintDoc.CPP

#include <afxwin >

#include "EZPrintDoc.h”

IMPLEMENT: DYNCREATE (CPrintDoc, CDocument)
/
EZPrintView.H

class CPrintView : public CView
{ .
DECLARE_DYNCREATE (CPrintView}
protected:
virtual void OnDraw (CDC*};
virtual BOOL OnPreparePrinting (CPrintlnfo*);
DECLARE_MESSAGE_MAP ()
I
//
Tép EZPrintView.CPP

#include <afxwin.h>

‘#include <afxext.h>

#include "EZPrintView. h"
IMPLEMENT_DYNCREATE (CPrintView, CView)
BEGIN_MESSAGE_MAP (CPrintView, CView)

ON_COMMAND {(ID_FILE_PRINT, CView::OnFilePrint)

ON_COMMAND (ID_FILE_PRINT_PREVIEW. CView: :OnFilePrintPreview)
END_MESSAGE_MAP {) '
void CPrintView::OnDraw (CDC* pDC}

{

CPen pen (PS_SOLID, 50, RGB (0. 0, 255));

CBrush brush (RGB (255, 255, 0));

pDC->SetMapMode (MM_LOMETRIC):

CPen® pQOldPen = pDC->SelectObject (&pen);

CBrush® pOldBrush = pDC->SelectObject {&brush):
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pDC->Ellipse (100, -100, 1100, -1100);
pDC->SelectObject (pOldBrush);
pDC->SelectObject (pOldPen);
}
BOOL CPrintView::OnPreparePrinting (CPrintlnfo* plnfo)
{ plnfo->SetMaxPage (1);
return DoPreparePrinting (pInfo); *

1
i

/!

_EZP:inl

Nest Page | FrevPage | TwoPage I Zoom |n Zoom Jut I Close {

Hinh 8.2 Quan sat trudc khi in cGia chuong trinh EZPrint

Khong c6 gi nhiéu dé néi vé kha ning in va quan sat trude khi in cia EZPrint. Khung tng dung
da 1am hdu hét moi cong viéc. Lp quan sat CPrintView chi nap chong mot ham in cia CView la
OnPreparePrinting dé dit dém trang tir 1.

BOQL CPrintView::OnPreparePrinting (CPrintlnfo* plnfo)

{

plnfo->SetMaxPage (1);
return DoPreparePrinting (pInfo);

}

CPrintView::OnDraw thuc hién toan bd viéc vé, ddu ra c6 thé 1a man hinh, mdy in hay cira s6
xem trudc khi in. D€ ddm bdo hinh tron can d6i, OnDraw sir dung ch€ do anh xa
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MM_LOMETRIC. Biéu niy quan trong bdi vi gid tri tinh pivel/inch ciia man hinh va mAy in it kKhi
nhy nhau. NCu vé trén man hinh va méy in & che do MM_TEXT, hinh trdn sé qué nhod 1rén mdy in
600 DPL. D¢ ¢6 két qua WYSIWYG, (a phai didn dé rong va do cao ciia hinh tron bang tay khi in
hay quan sat trude khi in bing ty 1¢ suy dién tir $6 lugng pixel/inch ctia man hinh va mdy in. Sir
dung ch& do dnh xa vdi don vi logic thi GDI s& 1am cho ta. Chife ning quan sdt trede Khi in cla
khung (g dung khong thue hi¢n hoan hdo viée nay. Trang quan sét trude cia thi du ndy chi ra
hinh tron ddy mau ngay cé khi ta gdn vio méy tinh mot mdy in den trang. Ty nhién, hinh tron s in
miu néu ¢ mdy in mau, nhung cic trang xem tneée khi in lai khong cho miu thuc khi in den
tring. Ta ¢6 thé thém doan mi trinh xem trude khi in biing sit dung miic sdng clia dnh néu ci hai
didu kign sau ddy thoa: CPrintinto::m_bPreview khic 0, va pDC->GetDeviceCaps (NUMCOLORS)
cho lai gid tri 2, cho bi¢t ring mdy in 13 den tréng.

Ta ¢6 thé chuyén déi gid tri mau RGR sang nhiéu miic sing theo cong thie:
greylevel = (red * 0.30) + {green * 0.59) + (blue * 0.11)

Lenh ndy tao chdi da miic sdng d€ xem duge mau vang (RGB (255, 255, 0)) trén thiét bi don
sdc: '

CBrush brush (RGB (227, 227, 227)): .

Gia tri 277 duge tinh 1l cong thirc trén. BE bidu difn xem trwde khi in den -tr.’ihg, hdy thay thé
céc dong sau trong ham CPrintView::OnDraw ctia EZPrint: ' '

CPen pen (PS_SOLID. 50. RGB (0. 0. 255)):

CBrush brush (RGB (255. 255. 0)):
bing:

BOOL bMono={pDC->GetDeviceCaps (NUMCOLORS)==2) && {pDC->m_hDC != pPC->m_hAtribDC);
// Chi danh cho ché d6 quan sat trude khi in

CPen pen {(PS_SOLID, 50, bMono ? RGB (28. 28. 28) : RGB (0. 0. 255)):

CBrush brush (bMono ? RGB {227, 227. 227} : RGB {255, 255, Q));

Dit li¢u ra ciia quan sdt trude khi in duoge gii ra 12 da mic sdng khi mdy in mac dinh 12 mo hinh
den-tring.

8.8 THi DY IN HOAN HAO HON

EZPrint khong phin dnh ding tmg dung trong thuc (8. Chiing khong d¢ cap dén xi 1y trang vi
ti liéu cia ching chi ¢6 mot trang. Chiing tao cic 1ai nguyén GDI khi cin méi khi £0i ham
OnDraw, cho nén khong c6 1§ do nao dé nap chdng OnBeginPrinting va OnEndPrinting d¢ xin cap
phét 3 nguyén dic thi cho may in. Tham chi OnPrepareDC va OnPrint ciing khong cdn thiét b
vi trong EZPrint khong c6 gi dé phan bigt quan st in va quan sdt man hinh.
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T 1|
Iép

00000000 2F 2F 20 20 48 65 78 44 - 75 6D 70 2E 63 70 70 0D «+..HexDump.cpp. 2j
00000010 OA 23 69 BE, 63 6C 75 64 — 65 20-3C 61.66 786 77 69 o include. ,afxwi
00000020 6E 2E 68 3E OD OA 23 69 - 6E 63 6C 75 64 65 20 22 n.h.7..include. .
00000030 52 65 73 6F 75 72 63 65 - 2E 6B 22 0D OA 23 69 6E Reasource.h....in
00000040 63 6C 75 64-65 20 22 48 - 65 78 44 75 6D VO 2E 68 clude. .HexDump.h
00000050 22 OD OA 23 69 6E 63 6C - 75 64 65 20 22 48 65 78 «sssinclude. .Hex
00000060 44 6F 63 2E 68 22 0D DA - 23 69 6E 63 6C 75 64 65 Doc.h....include
00000070 20 22 48 65 78 56 69 65 - 77 2E 68 22 0D OA 43 48 . HexView.h...CH
00000080 65 78 44 75 6D 70°41 70 - 70 20 6D 79 41 70 VO 3B exDumpldpp .myApp.
00000090 OD OA 42 45 47 49 4E S5F - 4D 45 53 53 41 47 45 5F . .BEGIN.MESSAGE. —
000000AD 4D 41 50 20 26 43 48 65 - 78 .44 75 6D 70 41 70 70 MAP..CHexDunmplhpp
000000BD 2C 20 43 57 .69 6E 41 70 - 70 29 0D OA 20 20 20 20 » s WERAPY < 5 & b P S
0o00000Co 4F 4F 5F 43 4F 4D 4D 41 - 4E 44 20 28 49 44 S5F 46 ON.COMMAND. .ID.F
000000DP0 49 4C 45 SF 4F S0 45 4E - 2C 20-43 57 69 6E 41 70 ILE.QPEN. .CWinip
000000ED 70 3A'3A 4F 6E 46 69 6C - 65 4F 70 65 6E 29 0D OA p..0OnFileOpen...
000000FO0 20 20 20 20 4F 4E S5F 43 - 4F 4D 4D 41 4E 44 20 28 +++.ON.COMMAND. .
00000100 49 44 SF 46 49 4C 45 5F - 50 52 49 4E 54 S5F 53 45 ID.FILE.FPRINT.SE
00000110 54 5§55 SD 2C.20 43 57 €9 - 6E 41 70 70 .34 3A 4F 6E TUP..CWindpp..0n
00000120 46 69 6C 65 50 72 69 6E - 74 53 65 74 7?5 70 29 0D FilePrintSetup..
00000130 OA 45 4E 44 SF 4D 45 53 - 53 41 47 45 5F 4D 41 50 .END.HESSAGE . MAP
00000140 20 28 29 OD OA 42 49F 4F — 4C 20 43 48 658 78 44 7§  ..... BOOL .CHexDu
00000150 6D 70 41 70 70 3A 3A 49 - 6E 69 7449 6L 73 74 61 mpipp..InitInsca jﬂ

Hinh 8.3 Tai liéu cua HexDump

|

2l
E:\App_ 1\MFC_BOOK\ HexDump\ HexDump.cpp Page 1
00000000 2F 2F 20 20 48 65 78 44 - 75 6D 70 2E 63 70 70 OD e+ o HoeXDump.cpp.
00000010 OA 23 69 6E 63 6C 75 64 - 65 20 3C 61 66 78 77 &9 .+»include..afxwi
00000020 6E ZE 68 3E OD DA 23 69 - 6E 63 6C 75 64 65 20 22 n.h, . .include..
00000030 52 55 73 oF 115 72 63 65 - 2E 68 22 0D DA 23 69 bBE Resource.h....1in
00000040 63 6C 75 64 65 20 22 48 - 65 78 44 75 6D 70 2E 68 clude..HexDump.h
00000050 22 OD OA 23 69 6E 63 6C - 75 64 65 20 22 48 65 78 +ss.include. .Hex _l
D0000060 44 6F 63 2E 68 22 OD OA - 23 69 6E 63 6C 75 64 65 Doc.h....include
00000070 20 22 48 65 78 56 69 65 - 77 ZE 68 22 OD Ok 43 48 « . HexViewv.h...CH
00000080 65 78 44 75 6D 70 41 70 - 70 20 6D 79 41 70 70 3B exDunpApp.myipp.
000000S0 OD OA 42 45 47 49 4E 5F - 4D 45 53 53 41 47 45 SF . .BEGIN.HESSAGE.
000000AD 4D 41 50 20 28 43 48 65 - 78 44 75 6D 70 41 70 70 MAP. .CHexDumplipp
000000ED 2C 20 43 57 69 6E 41 70 - 70 29 0D OA 20 20 20 20 2o CWINADD . + & pasis
000000Co 4F 4E SF 43 4F 4D 4D 41 - 4E 44 20 28 49 44 SF 46 ON.COMMAND. .ID.F
000000DO0 49 4C 45 SF 4F S0 45 4E - 2C 20 43 57 69 6E 41 70 ILE.OPEN. .CWinlp
0O0C000EOD 70 3k 34 4F 6E 46 69 6C - 65 4F 70 65 6E 29 0D 0OA p..OnFileOpen...
000000FO0 20 20 20 20 4F 4E SF 43 - 4F 4D 4D 41 4E 44 20 28 e s ON.COMMAND. .
00000100 49 44 SF 46 49 4C 45 S5F - 50 52 49 4E 54 S5F 53 4S5 ID.FILE.PRINT.SE 18
—:Ijll'\ﬂn‘i in 4 EE EM 2 2N A% BT AQ - AT 41 TN Iy 3h 1k AT AT l"l"“D [an AR EET Y |’\n. d

Hinh 8.4 Tiéu dé HexDump & ché do quan sat trudc khi in
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- Thi du HexDump trong hinh 8.3 thé hién kiéu img dung ma ta hay viét hon. HexDump la
chuong trinh quan s4t mi 16, hién thi n0i dung clia tép dudi dang nhi phan. TAi liéu in c6 tieu dé
trén dinh véi tén tép va dudng din néu cdn ché va s6 trang. Ddu ©p cé gach chan bing dudmg vé
mdng. Pudng thing duge v& bing CDC::MoveTo vi CDC::LineTo; todn bo dit liéu ra khéc nhdy
ham CDC::TextQOut, K

Hinh 8.4 chi ra ddu trang & ché d6 xem trwde khi in. Khi 1i liéu dwogc in, HexDump hdi CDC dé
ldy kich thudc ciia mién trang in va hi¢u chinh ddu ra cho tuong ting. Chiéu cao cila trang duge st
dung dé tinh s6 dong in ciia mot trang, do rong duge sir dung dé chinh giirta s& liu ra ma khong
quan tam d¢n kich t?mdc trang. Ma ngudn clta HexDump duge mo ta trong chuong trinh 8.2,

Chuong trinh 8.2 HexDump

Tép Resource.H

#define IDR_MAINFRAME 100

/f
Tép Resrcl H

#ifdef APSTUDIO_INVOKED

#ifndef APSTUDIO_READONLY_SYMBOLS

#define _APS_NEXT_RESOURCE_VALUE 101
#define _APS_NEXT_COMMAND_VALUE 40001
#define _APS_NEXT_CONTROL_VALUE 1000
#define _APS_NEXT_SYMED_VALUE 101
#endif '
#endit

7
Tép HexDump.RC

#include "resrcl.h" _ :
#define APSTUDIO_READONLY_SYMBOLS
#include "afxres k"
#include "resource.h”
// Thige don
IDR_MAINFRAME MENU DISCARDABLE
BEGIN
POPUP "&Tép"
BEGIN _ ‘.
MENUITEM "&Mé& tép.. \tCiri+ 0", ID_FILE_OPEN
MENUITEM SEPARATOR

272



Chuang 8 In va quan sat trudc khi in

MENUITEM "&hn.. \Ctrl+P". ID_FILE_PRINT
MENUITEM "&Quan sét tntdc trang in”.  ID_FILE_PRINT_PREVIEW
MENUITEM “&Chon mayin ..",  ID_FILE_PRINT_SETUP
MENUITEM SEPARATOR
MENUITEM “Tép hién thes”, ID_FILE_MRU_FILE1
MENUITEM SEPARATOR
MENUITEM "&Keét thac". ID_APP_EXIT

END

END
// Phim c8p toc
IDR_MAINFRAME ACCELERATORS MOVEABLE PURE

BEGIN -
Q. ID_FILE_OPEN. VIRTKEY. CONTROL
P, ID_FILE_PRINT. VIRTKEY. CONTROL
END '
// bang xau ki ty
STRINGTABLE DISCARDABLE
BEGIN
IDR_MAINFRAME "HexDump”
END
/t

Tép HexDump. H

class CHexDumpApp : public CWinApp
{
public:

virtual BOOL Initinstance {):
protected:

DECLARE_MESSAGE_MAP ()
b
/
Tép HexDump.CPP

#inchude <afxwin.h>

#include "Resource h”

#include "HexDump.h"

#include "HexDoc h"

#include "HexView. h"

CHexDumpApp myApp;

BEGIN_MESSAGE_MAP {CHexDumpApp. CWinApp)
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ON_COMMAND (ID_FILE_OPEN. CWinApp::OnFileOpen} _

ON_COMMAND {(ID_FILE_PRINT_SETUP, CWinApp::OnFilePrintSetup)
END_MESSAGE_MAP () _
BOOL CHexDumpApp::InitInstance 0
i .

SetRegistryKey ("Lap trinh Windows v&i MEC™): .

LoadStdProfileSettings ():

CSingleDocTemplate® pDocTemplate:

pDocTemplate = new CSingleDocTemplate{ IDR_MAINFRAME. RU NTIME_CLASS {CHexDo_c}.

RUNTIME_CLASS {CFrameWnd). RUNTIME_CLASS {CHexView)

):

AddDocTemplate (pDocTemplate):;

CCommandLinelnfo cmdinfo:

ParseCommandLine (cmdinfo);

if {{ProcessShellCommand {emdinio))  return FALSE:

m_pMainWnd->DragAcceptFiles (}:

return TRUE;
}
//
Tép HexDoc.H

class CHexDoc : public CDocument
{
DECLARE_DYNCREATE (CHexDoc)
private:
UINT m_nDeocLength;
BYTE* m_pFileData:
public:
CHexDoc {};
virtual void DeleteContents {);
virtual void Serialize {CArchive&):
UINT GetBytes (UINT. UINT. PVOID);
UINT GetDocumentLength {):
B
//
Tép HexDoc.CPP

#include <afxwin.h>
#inclide "HexDoc.h" _ .
IMPLEMENT_DYNCREATE {CHexDoc. CDocument}

274



CHexDoc::CHexDoc 0
{
m_nDoclength = O:
m_pFileData = NULL:
!
void CHexDoaoc::DeleteContents ()
!
it {m_pFileData !'= NULL} {
delete[} m_pFileData:
m_pFileData = NULL:
m_nDoclength = O:

f

void CHexDoc::Serialize {CArchive& ar)

{

if tar.IsLoading {)) {

CFile* pFile = ar.GetFile {}:
m_nDocLength = {UINT} pFile->GetLength ()-
// Allocate a buffer {or the file data
try

! m_pFileData = new BYTE[m_nDocLength):

catch (CMemoryException® €} {
m_nDoclLength = U
throw e:

i

// Doc dit lieu tir tep vao ving dém

try

| pFile->Read tm_pFileData. m_nDoclength):

catch {CFileException* e} {
delete[] m_pFileData:
m_pFileData = NULL:
m_nDacLength = 0:

throw e:

UINT CHexDoc::GetBytes (UINT nindex. UINT nCount. PYOID pBuffer)

{

if {nindex >= m_nDocLength}

Chuong 8

In va quan sat trude khi in
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return 0;
UINT nlength = nCount:
if {{nindex + nCount} > m_nDocLength)
nLength = m_nDocl.ength - nindex: .
i:CopyMemory {pBuffer, m_pFileData + rindex. nLengthy);
return nLength:;
|
UINT CHexDoc::GetDocumentLength {)
{ .
return m_nDoclength;
}
/
Tép HexView.H

class CHexView : public CScrollView
{
DECLARE_DYNCREATE {CHexView)
private: '
CFont m_screenFont:
CFont m_printerFont:
UINT m_cyScreen:
UINT m_cyPrinter;
UINT m_cxOffset;
UINT m_cxWidth;
UINT m_nLinesTotal; .
UINT m_nLinesPerPage:;
CHexDoc* GetDocument () { return (CHexDoc™) m_pDocument: )
void FormatLine (UINT. CString&);
void PrintPageMeader (CDC*. UINT);
void PrintPage (CDC*, UINT);
public:
virtual void Oninitiallpdate {);
protected:
virtual void OnDraw (CDC*); _
virtual BOOL OnPreparePrinting {CPrintinfo*);
virtual void OnBeginPrinting (CDC*. CPrintinfo®):
virtual void OnPrint (CDC*. CPrintInfo®);
virtual void OnEndPrinting (CDC*. CPrintinfo"):
“afx_msg int OnCreate (LPCREATESTRUCT):
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k:
/f

DECLARE_MESSAGE_MAP {

Tép HexView.CPP

#inchde <alxwin.h>

#inciude <afxext.h>

mnclude "HexDoc k™

#include "HexView.h”

#deiine PRINTMARGIN 2
IMPLEMENT_DYNCREATE (CHexView. CSerollView)
BEGIN_MESSAGE_MAP (CHexView. CScroliView)

}

ON_WM_CREATE (}
ON_COMMAND {ID_FILE_PRINT. CScrollView::OnFilePrint)

Chuong 8 In va quan sat trudc khi in

ON_COMMAND (ID_FILE_PRINT_DIRECT, CScrollView::OnFilePrint}
ON_COMMAND (ID_FILE_PRINT_PREVIEW. CScrollView::OnFilePrintPreview)
END_MESSAGE_MAP ()

int CHexView::OnCreate {LPCREATESTRUCT Ipcs}

if {CScrollView::OnCreate {lpcs) == -1) return -1;
CClientDC dc {this): : -
int nHeight = {{dc.GetDeviceCaps (LOGPIXELSY) " 10} / 72);

m_screenFont.CreateFont (nHeight. 0, 0, 0. FN_NORMAL, 0. 0. 0. DEFAULT_CHARSET.
OUT_CHARACTER_PRECIS, CLIP_CHARACTER_PRECIS, DEFAULT_QUALITY,

DEFAULT_PITCH | FF_DONTCARE. "Courier Now™):
TEXTMETRIC tm;
CFont* pOldFont = dc.SelectObject {Em_screenFont);
de.GetTextMetrics (&tm);
m_cyScreen = tm.tmHeight + tm tmExternall_eading;
de.SelectObject (pOldFont);
return O;

void CHexView::OninitialUpdate ()

{

UINT nDockength = GetDocumnent {->GetDocumentLeng:h (;
m_nlinesTotal = (nDocLength + 15) / 16;

SetScroliSizes (MM_TEXT, CSize {0, m_nLinesTotal * m_cy ..crec ).

CSize (0, m_cyScreen * 10), CSize (0, m_cyScreen});
ScroliToPaesition (CPoint (0, O);
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CScrollView::CnlnitialUpdate ():
!
void CHeinew::OnDraw (CDC* pDO)
{
it im_nLinesTotal = 0} {
CRect rect:
pDC->GetClipBox {&rect):
UINT nStart = rect.top / m_cyScreen:

Chuang 8 in va guan sat trude khi in

UINT nEnd = min {(m_nLinesTotal - 1. frect.bottorn + m_cvScreen - 1) / m_cyScreen):

CString string:
CFont* pOldFont = pDC->SelectObject {&m_screenFont}
for (UINT i=nStart; i<=nEnd: i++)}{

FormatLine {i. string):

pDC->TextOut (2. {i * m_cySereen) + 2. string):
}
pDC->SelectObject (nOldFont):

BOOL CHexView::CnPreparePrinting {CPrintInfo* pinfo) *

e
1

return DoPreparePrinting (plnto):

3
I

void CHexView::OnBeginPrinting (CDC* pDC. CPrintlnfo” plnfo)
!

int nHeight = -{{(pDC->GetDeviceCaps (LOGPIXELSY) * 10} / 72):

m_printerFont.CreateFont (nHeight. 0. 0. 0. FW_NORMAL. . 0. 0. DEFAULT_CHARSET.
OUT_CHARACTER_PRECIS. CLIP_CHARACTER_PRECIS. DEEALJ LT_QUALITY.

DEFAULT_PITCH | FF_DONTCARE. "Courier New"): -
TEXTMETRIC tm:
CFont” pOldFont = pDC->SelectObiect (&m_printerFont);
pDC->GetTextMetrics (&tm);
m_cyPrinter = tm tmHeight + tm.tmExternalleacling:
CSize size = pDC->GetTextExtent (" 1 2 A

S Sy — AN ) Y

pDC->SetectObject (pOldFont);
m_nLinesPerPage = (piuC->GetDeviceCaps (VERTRES) -

(m_cyPrinter * (3 + {2 * PRINTMARGINY) / m_cyPrinter:
UINT nMaxPage = max {1. (in_nlinesTotal + {m_nLinesPerPage - 1)) / m_nLinesPerPage).
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plnfo->SetMaxPage (nMaxPage):
m_cxOffset = (pDC->GetDeviceCaps (HORZRES) - size.cx) /2
m_cxWidth = size.cx:
H .
void CHexVieQ::OnPﬁnt {CDC* pDC. CPrintlnfo* pinfo)
i
PrintPageHeader {pDC. plnfo->m_nCurPagek:
PrintPage (pDC. pinfo->m_nCurPage}:
} _
void CHexView::OnEndPrinting (CDC* pDC. CPrintinto” plnio)
{
m_printerFont. DeleteObiject :
'
veid CHexView::FormatLine (UINT nLine. CSiring& string}
H
" BYTE b[17k
+:FillMernory (b. 16. 32):
LUINT nCount = GetDacument (->GetButes (nline * 16. 16. b):
string.Format {"%0.8X  %0.2X %0.2X 940,25 W0.2X %0 2% 402X "\
0. 2% 960.2X - %0.2X 9%40.2X %0.2X 90.2X 9010.2X %0.2X $,0.2X "\
"“%0.2X . nkine * 16\
b0}, b[1]. B[2]. B3] bl4]. b5} blel. b[7]A
b[5]. b{9]. b[10]. b11]. bf12]. b{13]. b[14]. b[15]):
for (UINT i=0; i<nCount: i++) { ‘
if (I::IsCharAlphaNumeric {bi])}

bli] = Ox2E;
1
blnCount] = 0;
string += b:

if {(nCount < 16}{

UINT posl = 59:

UINT pos2 = 60-

UINT j = 16 - nCount;

for {i=0: i<j; i++) {
string.SetAt {posl. " 'k
string.SetAt (pos2. " ')
pOSl -=3;
pos2 -= 3;
if (pos1 == 35) |
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string.SetAt {35, )
string. SetAt (36, )
posl = 33;
pos2 = 34

!
void CHexView::PrintPageHeader (CDC” pDC. UINT nPageNumber)
i
CString strHeader = GetDocument (->GetPathName 0):
it (strHeader_.GetLength (} > 68} strHeader = GetDacument (>GetTitle {:
CString shPageNurﬁber:
strPageNumber.Format ("Page Y%d", nPageNumber):
UINT nSpaces = 8] - strPageNumber.GetLength () - strHeader GetLength ():
for {UINT i=0: jenSpacés: i+ +)
strHeader += " ;
strHeader += strPageNumber:
UINT v = m_cyPrinter * PRINTMARGIN:
CFont® pOldFont = pDC->SelectObject (&m_printerFont);
pDC->TextOut (m_cxOffset, y, strHeader):
¥ += (m_cyPrinter * 3) / 2;
pDC->MoveTo (m_exOffset, v);
pDC->LineTo (m_cxOffset 4+ m_cxWidth. vl;
pDC->SelectObject (pOldFonit):
I
/7
void CHexView::PrintPage (CDC* pDC, UINT nPageNumber)
{
if {(m_nLinesTotal != 0} {
UINT nStart = (nPageNumber - 1) * m_nLinesPerPage:
UINT nEnd = min (m_nLinesTotal - 1. nStart + m_nlinesPerPage - 1}:
CString string;
CFont® pOldFont = pDC->SelectObject (8&m_printerFont}:
UINT y; _
for (UINT j=nStart; ic=nEnd; i++} {
FormatLine (i, string); _
y = {{ - nStart) + PRINTMARGIN + 3)* m_cyPrinter:
pPDC->TextOut (m_cxOffset. y, string);

280 -



Chuong 8 |n va quan sat trude khi in

:
pDC->SelectOhject (pOldFont):

'
!f;

~ L3i cha HexDump 12 ma trinh trong 16p CHexView, chiing chuyven tii Jicu ra man hinh hay
may in. CHexView thue hién toan bd vé man hinh ohdr OnDraw. CllexView:OnCreate nyp i
trj ban ddu 10 diém cho CHexViewsm_sercenFont, co chit Courier New cho man hinb va Khoi
dong CHexView::m_cyScreen biang Khoang cich dimg (linh bang piel) d¢ tich cie duomy licn
nhau khoi kY tr (rén mian hinh. CHexView:Onbraw vé i quan sit bang cdach sir dung
CDC::GetClipRox dé nhin ra chir nhit can v¢ i, chuyén cae 10a do v coa dimh v ddy chir nha
thanh s& dong bt diu vin kEL thae trong B 1idu, vichi v& ai cac duimy cian @ il Vit o due
xic dinh d@ng'b(ﬁ vi CHexView duge suy dién tir CSerollView. Bon v Onlbraw du thong munh,
d¢ chi vé& vai dudng cian 1hiél. Khi khdng 10i tu OnDraw va nape Lk Jicu rat km ki CSerollView sé
trrgn 10 30, thie vidt lai CHexView::OnDraw A¢ no Ve L todn bo i lidy mai khe duke g,

void CHexView::OnDraw (CDC* pDC}

|
for {int i=0: i<m_nLinesTotal: i++}
{
FormatLine {i. string}:
pDC->TextOut {2; {i * m_cyScreen) + 2. string):
i
j

HexDump thue hién todn bo cong vice in trong OnPrint. CHexView:OnPrint goi
CHexView::PrintPageHeader d¢ in ticu d¢ & dinh trang va CHexView::PrintPage d¢ in thin
trang. OnBeginPrinting cho khai dong CHexViev ::m_pl-'inlcrl"unt hiing co ¢hit 10 diém, Courier -
‘New cho may in, khoi dong CHexViewnm_cyPrinter. bing khoing cdch gitta hing v
CHexView::m_nLincesPerPage bing 10ng %6 dong trén MOl trang s& in {1rén ¢ 83 A0 cao cua
viing trang in duge), CHexView::m_exOffset bang gid in x ¢ chinh giita dong in trén trang. va
CHexView::m_cxWidth bing do rong ciia mdi dong chit. CHexView::PrintPage tinh sa ddng bit
ddu vi ket thic 1 s trang hi¢n hanh va 16ng s0 dong trong mou trang. Vong for 4 v& ¢ day ciing
nhu vong for ciia OnDraw, chi khac cich chinh chit trén trang vi st dung m_printerFont dé ra dir
licu thay cho m_screenFont. Khi in (hay quan sit trude khi in) ket thiic, OnEndPrinting Xoi co chir
in vira tao ra bdi OnBeginPrinting. ,

C6 thé vidt CHexView::OnDraw dé chuyén dit licu ra ¢d man hinh vii mdy in. Nhimg ma tiinh &
day 16 rang hon. Ta fu6n ¢ thé djt cdc chifc nang chung vio hium rigng bict d¢ o6 the goi ca 1ir
OnDraw vd OnPrint.
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8.9 CACH TIEP CAN DUY NHAT BEN VAO/RA (Serialization)

HexDump quan 1y viio/ra bang cdch it thiy. Khi CHexDoceaSerialize doe Gi liéu ur dia, chiing
khong doc cdc doi tugng 1 archive. Thay vio d6, ching thué viing dém, i doe 1¢p vao do. Doun
tinh nhu saw:

if {ar [sLoading ()

{

" CFile* pFile = ar.GetFile ()
m_nDocLength = {UINT) pFile->GetLength ():
m_pFileData = new BYTElm_nDoclengthl]:
pFile->Read (m_pFileData, m_nDocLenath}:

!

CHexDaoc::DeleteContents gidi phéng viing dém khi tai licu bi pha hity hay sir dung lai:
delete[] m_pFileData:

HexDump khong ghi dia vi ddy khong .phii chuirang trinh soun thio, nhimg néu mudn thi s
dung CFile:Write dé ghi lai ndi dung 1én dia nhue sir dung CFile::Read d¢ doc viio bo nhd.

Xin ¢ip phat viing dém ¢6 do 16n biing kich thude t¢p sé 1a cdch lam Khong hi¢u qui cho cdc tai
licu In bdi vi toan b @i ligu phii ddy viw b nhé moi lin. Tuy nhién £idi han do CScrollView
con chdt hon cd viing nhd. Thi du HexDump nap tép 1dn v tram kbyte. Khong quan tam dén do
lém cua (&p, HexDump s& khong hicn thi nhidu hon vii ngin dong. Cdt pi di xay ra?’

Viin de lien quan dén 13 vige K& thira 16 it ciia Windows 9598, dac bidt I dii trugt cida thanh
truot 1a gid i 16 bit. Khi CHexView::OnlnitinlUpdate dat gici han quan ~dt tregr bang
SetSerollSizes, nd tinh todn chitu cao do ciia quan sdt bang cdch nhan 18ng s6 dong cia i licu véi
1ong 56 pivel clia mot dong. NEu dong cao 16 pixel vi i licu chir 1000 dong), thi do cao do cila
quan sit 1a 16000 Vai tai li¢u nhé thi churong trinh chay duyge, nhimg CScrofl View khong guan 1y
duge dd cao hon 32,767 (s6 duong 1én nhiit ¢4 1thé diee bidu didn b s6 nguyén co din 16 bit) bii
vi diy la gidi han trén cling cha dii cda thanh ghi tregt. K& qua? Néu nap i licu chita hon 2000
dong, thi CSerollView s& chi hién thi mot phén cia thi licu tham chi ngay ci khi in va xem tnrce
Khi in hoat dong 161, B¢ cho HexDump quin 19 tii licu 16n, ta s¢ phai tao liy CView ¢6 thanh tnrgn
va tr xir Iy cdc thong di¢p ciia thanh tnegn. (Cich don gidn nhit [ thém thanh trugt vao CView dé
nap chong CView::PreCreatcWindow vi thém WS_VSCROLL hay WS_HSCROLL vio kicu cia
clra 56). CScrollView thuan tién cho tai licu nho hay trung binh, nhumg véi cic tai licu rit Idn thi
phai e cai dt logic trua.

Sau day fa mot s6 thi thudt vi cde cau (13 10 cée viin d¢ hay gap 8¢ giiip ldp trinh vién vict mi
trinh in (6t hon va gidi quyclt cic viin 38 chua gip trong céc thi du ten,
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8.9.1 Cho phép phim chon hoat dong

Hop thowi Prisr chudn bao gom phim radio chon hoat dong (Selection) d¢ ngudi sir dung chon
in phin 1t liéu hay toan bo i leu... Mic dinh, phim niy bi vo hi¢u hre. Ta ¢o the tam hicu hee
ching bing cich thém lénh vio him nap chéng OnPreparcbrinting ngay treGe khi goi
DoPreparePrinting:

plnto->m_pPD->m_pd.Flags &= ~PD_NOSELECTION:

BE chon phim radie sun Khi ching ¢o higu lue, hay them dong:

plnfo->m_pPD->m_pd.Flags | = PD_SELECTION:

Trong d6, m_pPD tto dén CPrintDiatog va CPrintDialog::m_pd giir qui chidu dén ciu tric ma
hop thoui xay dung trén do, <o 1én 12 PRINTDLG. Mang Flags coa PRINTDLG gitr it xdc dinh
cde dac 1inh cta hop thoagi. Vice bo e PD_NOSELECTION do ciu tr CPrintInto dd thém trude do
am hicu twc phim Selection, vi théim cir PD_SELECTION thi phim duge chon. Néu
DoPreparePrinting cho lai gid 1 khide O (chi ra rang hop thoat da k&t thic nhiém vy bing phim
OK), ta o6 thd bict duge phim  Sefection ¢6 duge chon hay  khong  nhtt ham
CPrmlDialog:.:PﬁnlSclcclion.

if (pInfo->m_pPD->PrintSelection () {

// In phan tai lieu dang duge chon

i

PrintSelection va cic him khdc cta CPrintDialog cho lai thong tin vé ¢ic thong s6 vio tr hop
thoai Print hay Print Setip ¢6 thé duge goi thong qua chuyén tham s& pinfo 16 OnPreparePrinting
sau khi DoPreparcPrinting et lai. Chiing ciing €6 thé duge goi thong gua tham so pinfo chuyén cho
OnBReginPrinting viy cde ham nap chong clia CView.

Ta ¢6 thé thay ddi thudc tinh mac dinh v (np Xt cha hop thoai in chuin bang cich thay Jdoi cic
gfa tri trong cdu tric PRINTDLG. Hay xem thém thong tin vi PRINTDLG trong tia 1icu di kem
theo churong trinh dich hay Win32 SDK. Khi in hay gap 16i licn quan dén viing in duoc trén trang.
Ngay ca Khi ta bidt dang in ra trang gidy 8.5x11 inch, viing trang ¢ thé in 1a Khie nhau v mai
mdy in. Ving trang ¢6 thé in duge tham chi ¢6 1hé khdc nhau trén ciing mdy in ciing ¢ gidy, phu
thude vao trinh didu khién mady in dit duge cli dat, vi Kich thude nam, dimg cia vimg trang in dugc
c6 he thay ddi do ngudi ding b chon. Trinh HexDump goi GetDeviceCaps A€ xde dinh ving in
duoe méi 1n in, hode sir dung CPrintlnform_rectDraw trong ham OnPrint. Dicéu chi y nay nhac
nhd 1ap trinh vién phii cdn thin khi viét chuong trinh cho mdy in trong Windows d¢ giim thicu s6
{61 cho chuong trinh,

Bing 8.3 lict ké cdc id tri khic mita ¢6 thé chuyén dén GetDeviceCaps «I¢ ¢6 cdc thong tin
phu vé mdy in hay cic thi¢t bi rakhdc. Ta da xem x<t cich str dung NUMCOLORS d¢ nhan ra may

283



Chuong 8 In va quan sat trudc khi in

in den-tring. Sir dung PHYSICALOFFSETX va PHYSICALOFFSETY dé dit do rong gidi han in
trén co s¢ thong tin vio tir hop thoai Page Serup. (Ham CWinApp:OnFilePrintSetup cia MFC hién
thi hop thoai Print Setup thay cho hién thi hop thoai Paye Setup, nhimg ta ¢6 thé wr hicn th hip
thoat Page Serup nhey him CPageSctupDialog). Néu ngwoi ditng mudn giGi han in mot inch & phia
trdi cua trang thi phai teir gid i nhin dwge G GetDevieeCaps(PHY SICALOFFSETX) di gid tri cho
fai clia GetDeviceCaps(LOGPIXELSX) dé ¢6 gid i1 X W phia tedi cla viing trang in duce khi b
didu in. NEu trinh didu khién nidy in cho lai théng tin chinh xdc, gidi han s& ¢ vio khodang om hon
mot inch vai pivel. Cic gid ti HOR/RES, VERTRES, LOGPIXELSX, LOGPIXELSY.
PHYSICALWIDTH. PHYSICALHEIGHT, PHYSICALOFFSETX. vii PHYSICALOFFSETY ¢6 thd
duge 16 hgp dé mo i viing in duge cua |rarig gy,

Bang 8.3 Cac gia trj gii cho GetDeviceCaps dé I3y tham s& thiat bi in.

Gl trf M6 13 _ ‘.
HORZRES | Cha lai 44 réng tinh béng pixel cla ving in duge
VERTRES Cho lai @9 caa tinh bang pixe! clia vung in-ducc
HORSIZE Cho lai 46 rong tinh bang mm clia ving in duoc !
VERTSIZE Cho lai 40 cao tinh bang mm cla vung in duoc
LOGPIXELSX Cho i1 tng 0 pixelinch theo hudng ngang (may in 300 dpi cha lai 300)
LOGPIXELSY Cho Lai tdng 6 pixeilineh theo huéng dimg (may in 300 dpi cho lai 300)
PHYSICALWIDTH Cho lai 86 rong trang gidy tinh bang pixe! (may in 300 dpr cho gia tri 2550 néu chon trang 8.5 x
11-inch)
PHYSICALHEIGHT Cho fai 46 cao cla trang gidly tinh baing pixef (may in 300 dpi cho gia tn 3350 néu chon trang 8.5
x 11-inch)
PHYSICALOFFSETX Cho lai kheang cach tinh bang pixe! ké tif bién trai coa trang dén gidi han ving in duoe clia trang.
PHYSICALOFFSETY Cho tai khodng cach tinh bang pixef k& t bien dinh cia trang dé&n gith han trén clia ving in duoc
clia trang.
TECHNOLOGY Cho lai gia trs chi ra kidu cda thiét bi ra ma DC co quan hé (thuemg cho lai DY_RASDISPLAY d6i
' v&i man hinh, OT_RASPRINTER a8i v& may in, va DT_PLOTTER véi méy va)
RASTERCAPS Che fai ddy cac co bit chira mirc ¢lia GDI ma miy in trg gidp (thi du, ca RC_BITBLT cho bist
mdy in tro gidp BitBits, va RC_STRETCHBLT che biét May in trg gilp StretchBits) '
NUMCOLORS Cho lai tdng 56 mau ma méy in trg gidp (cho gia i 2 néu may in den-tring)

Néu ta-phdi 1am vige vdi thidt bi ra khong v& bitmap thi phéi biét ring no v6 iy gidp cdc him
CDC::BitBlt va CDC::StretchBit hay khong hing cdch goi ham GetDeviceCaps vai tham s6
RASTERCAPS réi kim tra cdc ¢ cho lai. Day I trutmg hop sir dung may va, hay thict bi véc to.
Thi du, d€ bi¢t thit bi ra. 6 phdi 1a midy v& Kkhong thi phai  goi  ham
GetDeviceCaps(TECHNOLOGY) va kiém tra gid tri cho Lai ¢é phai 13 DT_PLOTTER hay khong.

Mot viin dé c6 thé gap phdi 1d cdc thong tin do trinh didu khién mdy in cho lai khong phdi hop
v di licu ra do né phat sinh. Thi du, vii trinh didu khién mdy in cho cing gid tri khi yéu cdu
PHYSICALWIDTH / PHYSICALHEIGHT vi HORZRES / VERTRES. b6i khi ham thong thudng
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nhu CDC::TextOut 1am vigc 1ot v4&i hang trim mdy in nhimg fai Khong 16t véi loai mdy in nao dé
do 16i trong trinh diéu khién cia ching ...

8.9.2 Trd giup danh s trang mac dinh

Trinh HexDump goi CPrintInfo::SetMaxPage tir OnBeginPrinting thay vi . OnPreparcPrinting
vi hai ly do. Trwde hét, tién tinh ddnh s8 trang cin bidt ving trang in duge. Thit hai,
OnBeginPrinting 13 him CView do ddu ti¢n mad MFC goi véi con trd dEn DC mady in. Tuy nhién, s
trang’ cuc dai chira duge dit cho d¢n khi ham OnPreparePrinting 113 Tai. 88 trang “from’™ trong hop
thoai Print duge dat | nhung s8 trang “fo” chua dirge bidt. MGt sd ngudi st dung ¢ thé cho d6 1a
diéu la vi tmg dung khong bidt s6 trang cue dai. Hon nita d€ hién thi chinh xdc s trang cue dai, it
nhiéu (g dung hién thi xau “Page o of nn™ trong thanh trang thai khi xem trude khi in. Lam th¢
nlo ma tng dung biét i licu duge ddnh sS trang nhir the ndo trong khi chiing khong biét loai may
in s€ in tii liéu va hudng in trang ra sao?

Cau trd 104 13 chiing khong bidt chic chin. do do chiing 13y 6 du dodn trén co sd dic tinh cha
may in mic dinh. Doan mi trinh sau day khdi dong d6i tugng CSize biang kich thude tinh bing
pixel clia viing trang in dwge clia mdy in mdc dinh. C6 (thé goi chiing tir OnPreparePrinting hay noi
khic dé tinh s6 trang cuc dai. '

CSize size:

CPrintDialog dig {FALSE):

if (dlg.GetDefaults ()}

{

CDC dc:

de.Attach (dig.GetPrinterDC ():

size.cx = dc.GetDeviceCaps (HORZRES):
size.cy = dc.GetDeviceCaps (VERTRES);

]

CPrintDialog::GetDefaults khdi dong CPrintDialog::m_pd bing gid tri cha mdy in mac dinh
ma khong hién thi hop thoai. Néu GetDefaults cho tai O thi cé nghia {4 khong ¢ méy in nio n6i
v&i mdy tinh hay khong may in ndo duge gén 1a mic dinh. Haim CPrin(Dialog::GetPrinterDC cho
lai hDC do GetDetaults lu trong m_pd. Bot vi den lhc dng dung phii xod de, tham chf 1a né 1go
qua Windows, hDC khong bi tich ra trede khi de ra khoi viing tdc dong viy né s¢ duge phd hiy -
bai hiy tir cha d6i tugng. Diéu quan trong 13 chuyén tham s6 FALSE chit khong phdi TRUE cho
cfu tir CPrintDialog, hodc GetPrinterDC s& cho lai hDC véi gid ti NULL.

8.10 LIET KE MAY IN
Doi khi cdn phai xay dung danh séch (0dn bd mdy in ma ngudi ding ¢6 thé chon duge ngodi cde
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hop thoat Print hay Print Setup. Trinh trong chuomg tinh 8.2 st dung s:EnumPrinters d¢ Hit ke
cdc mdy in ndi cye bd, va thém cic diu vio trong hop combo. T.rnng Windows 95/98, cic mdy in
mang cing duge dua vao danh sdch vi cae mdy in mang, cuc bd déu duge xir 1y nhur nhau. L go
thit nhit té =EnumPrinters [y tong s6 bytes cin hidl dé luu giit nuing ¢l cae cdu e
PRINTER_INFO_3 dé md 14 timg may in. Loi goi thi hai d¢ tao thong tin, Khi trd lar, dwPrinters
¢ tong s6 mdy in. Mdi mdng pPrinterName clia ciu trge chita con 110 &&n xau ASCIZ ¢6 tén thidt
hi cua mdy in lién quan. Viée li¢t k¢ cie mdy in bang cde ¢iu triic PRINTER_INFO_S duoe thye
hign nhanh vi kKhong doi hot cac 100 goi xa: 10an bo thong tin cin thi¢t can Tam ddy bo dém 1y
duge tir ban dang ky trong OS. BE li¢t ké nhanh cde mdy in trong Windows NT 3.51 va cic phién
bdn sau, thi phai st dung cdu tnic PRINTER_INFO_4.

Chuong trinh 8.3 Liét ké cac may in

#include <winspool.h>

DWOCRD dwSize. dwPrinters:
::EnumPrinters (PRINTER_ENUM_LOCAL. NULL. 5. NULL. 0. &dwSize. &dwPrinters);
BYTE" pBuffer = new BYTE[dwSize]:
::EnumPrinters (PRINTER_ENtJM_LOCAL. NULL. 5. pBuffer. dwSize. &dwSize. &dwPrinters);
if {dwPrinters = 0 {
PRINTER_INFO_5* pPminfo = (PRINTER_INFO_5") pBuifer:
for (UINT i=0: i<dwPrinters: i++) |
pComhaBox->AddString (pPronfo->pPrinterName):
pPralnfo++:

|
delete|] pBuffer:

Neu mdy in duge chon tir hgp combo vt ta mudn tao de cho chiing thi phii chuyén tén thict bi
line trong cdu tritic PRINTER_INFO_S cho CDC::Create DC nhir sau: '
CString strPrinterName:

int nindex = pComhoBox->GetCurSel (}:

pComboBox->GetLBText (nindex. strPrinterName):
CDC dc:

dc.CreateDC {NULL. sfrPrinterName. INULL. NUILL):

K&t qui | dai tiegng CDC ¢6 thé durge sit dung dding nhu chuyén dia chi cha doi twgng CDC cho
OnBeginPrinting vi cdc hiim in CView Khic.
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LIEN KET ¢0 $6 DU LIEU

Lién két vdi co sd dit 1iéu (CSDL) 13 mot phin quan trong cia mot chwong trinh tng dung. MFC
cung cdp kha niang hén két va khai thdc CSDL theo mo hinh it liée quan he, goi tit 1a CSDL quan
hé. Trong chuong nay khi viét CSDL chdng ta ciing sg hidu diy 13 CSDL quan h¢.

Trong mo hinh dir liéu quan hé, dir litu duge 16 chite thinh mot hode nhicu bang. M&i hang
trong bang chifa théng tin vé mot d6i tuong ddc lap, mdi cot clia bing chifa thong tin v& mét dac
1inh chung cha cdc ddi tugng. Mbi hang trong bing duge goi la mot bin ghi (record). M&i ban ghi
chita cdc (hinh phin dif licu 1ao thinh ban ghi. Cic thanh phin nay duge goi 1a truimg (field). Mot
trudng 1a mot 6 trong bang duge chi danh bang ticu dé cha cot. Tidu d¢ cha ¢t 1 18n tneomg.

CSDL quan hé c6 thé dugc tao va thao tdc bing nhiéu phuong phdp. DE khai thic mot CSDL
quan he ta c6 thé sir dung ngon ngit SQL (Structured Query Language), duge it nhicu h¢ quan 1
CSDL va ngon ngit 1ap trinh try gitp.

9.1. GIOI THIEU sat

SQL 1a mot ngdn ngit quan hé don gidn, duge thiét k& ridng cho viée thim nhap CSDL guan hé.
MFC irg gidp sit dung SQL dé hdi vit thire hién cée thao tdc trén CSDL. SQL ¢6 céc ciu 1énh cho
phép khai thic, sdp x&p, x6a vi cdp nhiit cic ban ghi; b6 sung hay loai bd cdc trudmg; tao, k&t ndi v
quan 1y cac biang CSDL ...v.v.

Mot chuong trinh MFC khi sir dung SQL khéng cin phai viétl ddy du it ¢d ¢dc phin cua ciwu
lénh SQL, khung 1im viéc s¢ hodn thién cau 1énh va gt né cho motd CSDL (dutabase engine) duge
lua chon sit dung. CAc cau 1enh SQL duge két thiie bang diu cham phdy (luong tu cdu 1énh CH++) vil
cac 1ir khod cia ngon npit duge vidt bing chit hoa. Ching ta s& x& mdt s& thi du vé cau 1énh SQL vii
xem chiing Jam viée nhtr (hé ndo.

9.1.1 Khai thac di liéu bang SQL

P& lam thi du chiing ta xay dung mot CSDL dom gidn d¢ quan 1y ban hing gém nam bing nhu
trong hinh 9.1.
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Bang MatHang Bang ChungLoai
mh_id | mhten | dongia | clid ol id cl_ten
10001 | Caphe 1.50 1 > 1 | péwing
»| 10002 | Banhmi 050 2 '
—» 10003 | Banh ngot 030 2 2} Banh
10004 | Ché 1.20 1
10005 | Cam 0.05 3 3 | Hoaqud
10006 | Tao 0.15 3
10007 | sia 030 1
Bang DonHang Bang KhachHang
dhid | mhid | khid | sotuong khid |  ho_ten dia_chl | dien_thos
20001 | 10002 | KOOD1 50 || KOO0t | SonHai | HN
1 20002 | 10003 | K0OO2 30 |—»| k0002 | QuocHung | HH 8633044
K0003 | Binh Vu HN 8362113
B3ng DHChiTiet
dh_id | ngay giso | nol gl nguol_glac
»| 20001 | 1/5/1999 HN Phuong
Ly 20002 | 251999 | WH Thang

Hinh 9.1 CSDL qudn ly ban hang

Biang MatHang (mat hing) ¢6 céc tnedmg:
| mh_id: mid mat hing,

mh_ten: tén mat hang,
don_gia: don gii,
cl_id: ma ching loai.

Bing ChungLoai (chﬁng loai mit hing) ¢6 cdc trudng:
cl_id: mi chung loai,
cl_ten: 1€n chong loai.

Bang DonHang (don hiang) ¢d cic tnrimg:

hd_id: ma don hang, .
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mh_id: ma mit hing,
kh_id: ma khdch hang,
so_luong: s6 luﬁmg dat mua.

Bang DHChiTiet (don hang chi tiét) c6 cic trudtmg:

dh_id: ma don hang,
ngay_giao: ngay giao hing,
noi_giao: noi giao hang,
nguoi_giao: ngudi giao hing.

Bang KhachHang (khdch hang) c6 cac trudmg:

mh_id: mi khéch hang,
ten_khach: ho va tén khach hang,
dia_chi: dia chi khich hang,
dien_thoai: s6 di¢n thoai lién hg.

Hai bang MatHang va ChungLoai lién k&t véi nhau qua trudng cl_id.

Hai bang DonHang vA MatHang lién két véi nhau qua trnomg mh_id.

Hai bang DonHang va KhachHang lién k&t véi nhau qua trudng kh_id.

Hai bing DonHang va DHChiTiet lién k&t vdi nhau qua trudmg dh_id.

P)¢ khai thdc dir liéu ching ta sir dung cau 1¢nh SELECT.

SELECT c6 thé thao tdc trén mdt hoac nhiéu bing trong CSDL. K&t qua thyc hién cau lénh
SELECT la mot tap ban ghi (recordset) chita thong tin da duge loc tir cdc bang dit liéu duge chi ra
trong cau lénh. Dit lidu trong recordset duge t6 chitc theo dang bing, trong d6 &n cot duge dit theo
tén trudng ¢la bang trong cau [énh, cdc hang hay cdc ban ghi duge chon ra tir cdc bing va thod man

céc diéu kién trong ciu lénh. Mot recordset ditge tao ra tir ciu 1¢nh SELECT 6 thé chi ¢6 mét ban
ghi hoac cling c6 thé 13 rBng (empty).

Thao tic khai thdc don gian nhit la 13y ra tdt cd cdc ban ghi tir mot bang. Thi du, 18y ra tdt ca cic
ban ghi trong bang MatHang: '

SELECT * FROM MatHang:

Dau sao (*) chi ra riing ching ta chon tdt ¢d cdc trudng trong bing duge xdc dinh bdi tham s6
theo sau tir khoa FROM. Thi du ndy chon tdt ca cic ban ghi ¢6 trong bing MatHang.

NEéu mudn ldy tdt ca cdc ban ghi nhumg chi cdn thong tin cla mot 86 trudng trong mbi ban ghi
thi chiing ta thay diu sao bing tén cdc trudng quan tim. Tén cdc trudng viét cdch nhau bing ddu
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phdy (,). Thi du:
SELECT rnh_ten. don_gia FROM MatHang;

Cau ¢nh trén chon 1t ¢4 cdc bin ghi ti bing MatHang nhung chi quan tam t6i hai truomg
mh_ten va don_gia. Két qua nhin duge 13 mot bing ¢6 hai cot véi tén 1a mh_ten va don _gia.

Trong cau I¢nh trén, t€n cic trudng khong c6 diu tring (space). Trong cau lénh SQL chuin, néu
tén trudng c6 ddu tring (hi chiing phai dugc viét trong ddu nhay kép (*""). Thi du:

SELECT "mh ten”, “don gia” FROM MatHang;: _
Trong C++, cau 1¢nh SQL phai dugce viét dusi dang xau ky tu, tic 13 phai duge dit trong cip ddu
nhdy kép, ma tén trwdmg cling dit trong cap ddu nhdy kép cho nén s& din dén sur thdm 1an. D€ tranh

diéu niy, trong C++ khi tén trudng c6 ddu tring, ching a s& viét ten trudng trong cap ngodc vudng
(1), thi du: [mh ten} hay {don gia).

Chon ban ghi

Khong gidng nhu tnrdimg, céc bin ghi trong bing khong c6 ten. Cich duy nhdt d€ chon céc ban
ghi Ja 4p dung di€u ki¢n chon trén noi dung céc tnsdng trong ban ghi va khi d6 chi cic ban ghi thoa
min diéu ki¢n ndy méi duoc lya chon. D€ dua thém diéu kien chon, trong cu 1énh SELECT bd
sung thém ménh d¢ WHERE. Tham s6 theo sau t khod WHERE sé x4c dinh diéu kien st dung d¢
chon ban ghi. Thi du. cau 1énh sau day chon ta’t ca c4c bin ghi thugc ching loai DS udng (cl_id c6
gia tri 1) trong bang MatHang:

SELECT * FROM MatHang WHERE ¢l_id=1:

Chiing ta c6 thé sit dung céc todn tir so sénh <, >, <= va >= ciing nhu cdc phép todn logic AND,
OR dé xay dung diéu kién chon. Thi du:

SELECT * FROM MatHang WHERE cl_id=1 AND don_gia »= 0.50;

Cau Ignh nay chon ra cdc mat hang thudc ching loai H4 udhg c6 don gid 16n hon hodc bing
0.50. Két qua 1a chon dugc hai ban ghi Ca phé va Che.

9.1.2 K&t ndi cac bang bing SQL

Ta c6 thé st dung 1¢nh SELECT d¢ k&t ni céc bang. Thi du:
SELECT * FROM MatHang, Dontang;

- Keét qua nhan duge 12 mot bing ¢6 tdm trudng vi mudi b6n ban ghi nhur trong bing 9.1. Cac bin
ghi duge tao bing cich két hgp mdi ban ghi trong bing MatHang véi tht ci céc ban ghi trong bang
DonHang. Néu bang MatHang ¢6 100 mit hang va bang DonHang cé 500 don dat hang thi theo
Lach két nGi trén ta s€ nhan duge mot bing c6 50000 ban ghi.
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MH 1D MH_TEN DON GIA | CL ip DH /D MH D KH 1D SO LUONG
10001 |caphe 1.50 1 20001 10002 |KOOD1 50
10001 |caphe 1.50 1 20002 10003 [K0OO2 30
10002  |banh mi 0.50 2 20001 10002 [KOOO1 50
10002 |banh mi 050 2 20002 10063  |K0002 0
10003 {hanh ngot 030 2 20001 10002  |{K0OO1 50
10003  |banh ngot 030 2 20002 10003 |K0OO2 30
10004 |che 1.20 1 20001 10002 |KOOO1 50
10004 [che 1.20 1 20002 10003  |K0D02 30
10005 [cam 0.05 3 20001 10002  |KODO1 50
10005 (cam .06 3 20002 10003  (K0002 30
10006  Itao 0.15 3 20001 10002 [Koo01 50
10006 [tao 015 3 20002 10003  |KOOO2 30
10007 |sua 030 1 20001 10002  |KGOO 50 -
10007 |sua 0.30 1 20002 10003  |K0OOD2 e

D& vigc két ndi 6 hiéu qua, ching ta cin bé sung ménh d¢ WHERE vio 1énh SELECT dé chon
ra cdc ban ghi quan tam. Thi du: '

SELECT * FROM MatHang, DonHang WHERE MatHang.mh_id = DonHang.mh_id:

Két qui nhan duge 1a mot bang cho bi€t mbi khdach hang s¢ mua mit hiing nao nhu bang 9.2.

Bang 9.2 Két qua két ndi c6 diéu kién: MatHang.mh_id = DonHang.mh_id

MH ID MH_TEN DON GIA cL_iD DH_ID MH 1D KH ID S0_LUCNG
10002 |banh mi 0.50 20001 10002 |KODO1 50
10003  |banh ngot 030 2 26002 10003 |KODO2 3o

Trong bang két qua két ndi ta thify ¢ nhidu trudng khong cin thiét, thi du c6 hai tnromg thé hién
mi cla mit hang MH_ID (mot clia bang MatHang, mét clia bing DonHang). B¢ loai bo céc trudng
khong cin thiét hay thay ddu * rong cau 12nh SELECT bang danh sich cdc trudmg can quan tam.

Thi du:

SELECT mbh_ten, don_gia, kh_id, so_luong FROM MatHan.g‘ DonHang
WHERE MatHang.mbh_id = DonHang.mh_id;
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9.1.3 S&p xép cac ban ghi '

Khi khai théc dif li¢u trong CSDL bing l¢nh SELECT ta thudng mu6n két qua s& duge sip xép
theo trat wr nhdt dinh. Viéc sdp xép theo cdch nio tuy thudc vio timg yéu ciu cu thé. Thi du danh
séch cdc mat hang ¢6 khi cdn duge sip xép theo ma mat hang (mh_id), khi khéc lai phai duoc sdp
x€p theo ching loai mat hang (cl_id).

Viéc b6 sung m¢nh d8 ORDER BY vio Iénh SELECT gilp chiing ta c6 dugc keét qua sip x&p
theo yéu céu. Thi du:

SELECT mh_ten, don_gia. kh_id, so_luong FROM MatHang, DonHang
WHERE MatHang.mh_id = DonHang.mh_id ORDER BY kh_id:

K&t qué thue hign cau 1gnh trén 1a mot bing c6 céc ban ghi gidng nhu k&t qué thirc hién 1&nh két
n6t c6 diéu kién trong thi dy cudi cing nhung véi cdc ban ghi duge sap X€p theo thit ty ting din cla
ma khéch hang.

Néu chiing ta mu6h sip xép theo hai trudng kh_id va mh_id va céc bin ghi sip x€p theo tht tu
gidm dén thi cau l¢nh SELECT s& nhu sau:

SELECT mh_ten, don_gia, kh_id, so_luong FROM MatHang. DonHang
WHERE MatHang.mh_id = DonHang.mh_id ORDER BY kh_id DESC. mh_id DESC:

Tir khod DESC & cudi méi trnrdmg trong ménh dé ORDER BY chi ra viéc sdp xép sé duge thuc
hién theo thit ty gidm dan. Tir khod ASC x4c dinh thit ty sép xCp tang ddn, tuy nhién chiing ta
thu'bng thdy véing tir khod nay trong cu lenh vi viée sip x&p mic dinh 13 theo tha t tang dén.

Trén day 1a giGi thigu so bo vé SQL nhung dii dé ching ta ¢6 thé khai thic duge CSDL.

9.2. TRQ GIUP CO SO DU LIEU CUA MFC

MFC cung cdp hai cdch ti€p can cho viéc phdt trién mot img dung CSDL. Méi cieh tiép can s
dung tap hop céc 16p riéng chia minh.

Céch ti€p can thit nhit 1a sit dung DAO (Datu Access Objects). Cac d6i tugng ndy cung cdp giao
dién cho mé6to CSDL Jet (Jet Database Engine). Mote CSDL. Jet I1a mot phiin tich rdf cia chuong
trinh, cung cdp khi niang cap nhat vi khai thic dir lidu trong céc hé quan tri CSDL. Jet Ia cong cu
duge hé quan tri CSDL Access clia Microsoft sit dung. Jet dim nhan cic cong viéc khé khin khi
lam vigc véi CSDL trong Access. Jet duge t6i wu cho viée tham nhap tnre tiép cdc &p CSDL Access
(.mdb), nhumg né ciing c6 kha ning gin vdi cdc CSDL trg gitp giao dién ODBC (Open DataBase
Connectivity). Diéu ndy cho phép chiing ta thao tdc v cdc CSDL & cde khuon dang khic ma cé
trinh diéu khién ODBC (ODBC driver) cho chiing. Nhimg CSDL ¢6 (hé tham nhip bing Jet, ngoai
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Microsoft Access, bao gébm Oracle, dBase 5, Btrieve 6.0} va FoxPro.

Céch ti€p can thi hai 13 sit dung ODBC. Giao dién ODBC cung c#p trinh diéu khién tham nhap
cdc tép .mdb, dong thdi chiing ciing cung cép céc trinh diéu khién d€ tham nh4p céc tép cé khuon
dang CSDL khéc nhu cich tiép can trén.

Lira chon céch ti€p can nao cho (ing dung cta minh 13 diéu cédc 13p trinh vién cdn can nhic. N&u
lam viéc véi CSDL trong méi trudng khéch/chit (Client/Server) thi nén chon cdch ti€p can thit hai.
Néu l1am viéc vdi CSDL Access va khong trong m6i tnrdng khédch/cht thi cdch ti€p can thit nhét cé
higu qud hon. Véi céc CSDL khong sit dung moto Jet dé diéu Khién ma sit dung céch ti€p can DAQ
thi ching ta phdi 1am viéc théng qua giao diégn ODBC dunc b6 sung trong DAO. Trong tn.rb‘ng hop
nay, cich ti€p can DAO s& khong higu qua bing viéc sl dung tnc tiép cdch tiép can ODBC.

Néu chuong trinh chi cdn duyét CSDL, 1ap trinh vién c6 thé quyét dinh trén co sd: néu dinh sit
dung CSDL Microsoft Access va khong 1am viéc trong moi trudng khéch/chil thi nén sir dung DAOQ,
trong cdc trudng hop khéc nén dimg ODBC.

9.2.1 DAO va ODBC

DAQ st 'dung céc d6i tugng dé€ tham nhap va thao tdc véi CSDL. Chiing ¢6 céc d6i tuong dé
bidu dién céc bing, c4c cau hdi truy vin va ban than CSDL. Céc d6i tugng ndy gitip 14p trinh vién
khong phéi quan 1am dén céc thao tdc chi tiét khi thao tdc v6i mot CSDL cu thé, chiing ciing cung
cdp céc giao dién 1ap trinh phil hgp v6i phuong phdp 14p trinh hudng d6i tugng.

ODBC Ia m6t h¢ théng giao dién doc 13p cho moi trudng CSDL, moi trudng ndy ddi hdi ¢6 trinh
diéu khién ODBC cung cp cho m&i hé théng CSDL cin khai thic. ODBC dinh nghia moét tdp céc
ham cho cédc thao tdc CSDL.

Mic di khdi niém ODBC hoan toan khic vdi DAO nhung cich ti€p can 14p trinh trong Visual
C++ lai hodn todn gi6ng nhau cho c4 hai phuong phdp. MFC gop giao dién ODBC trong tép céc Idp
tuong tu nhu cdc 18p cung cip cho DAO.

Chiing ta khong di chi ti€t vao tft ca céc dic di€m chia DAO va ODBC ma chi xem xét cich sir
dung ching thong qua viéc xay dung mot ing dung cu thé.

9.2.2 Cac lap trd giup cach tiép can DAO
Bang 9.3 liét ké tam 19p duge sir dung trong cdch ti€p cin DAO. Cic 1dp co ban nhét cla DAO

trong MFC la CDaoDatabase, CDaoRecordset va CDaoRecord View. Lép CDaoDatabase miéu 13
cho CSDL. M6t hodc mot vai 1dp phéi sinh tir 16p CDaoRecordset thue hién 1énh SELECT trén
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CSDL. Ldp CDaoRecordView hién thi dir licu duge tao ra bdi cac 16p phdi sinh cia
CDaoRecordset.

Ching ta s€ thdy mgt ing dung ODBC cling bao gdm (4p céc I6p co s& vdi cac him tuong w
trén. Céc 16p CDaoTableDef va CDaoQueryDef cung cip thém khi nang ma ODBC khong co.

Bang 9.3 Cac I&p sirdung trong céach tiép can DAO

Ldp Chide nang

CDaoWorkspace Déi tugng clia i6p ndy quan i phien giao dich vei CSDL tit luc bt d4u cho dén khi két thuc. B6i
tuang CDaoDatabase c4n mét ddi twong CDaoWorkspace da s8n sang, néu I3p trinh vién khéng
khdng tao ra ddi tvang CDaoWorkspace thi khung (mg dung s& ty dong tao ra ddi tvong nay khi
d6i tugng CDaoDatabase dugc khdi tac, Mét d6i tuang workspace ¢ thé chira vai d8i tuong
dalabase.

CDaoDatabase BXi tuang clia lép nay thuc hign viee két ndi vai mét CSDL cu thé. D3 tuong nay ludn dudgctaora
khi chiing ta tham nhap CSOL, nhung chang ta ciing khéng cAn phai tao déi tuang néy tuong
minh. Né ¢4 thé duac tao ngém khi ching ta tao ddi twong CDaoRecordset.

CDaoRecordset B3 tugng phai sinh tit idp nay thé hién két qua ciia vide thue hién cau 1énh SELECT cfia SQL, day
la mét tap cac ban ghi.
CDaoReecordView Béi tugng phai sinh tir 1dp nay duac sit dung d& hién thi ban ghi hién thei trong doi tuong recordset

lién hé véi nd. B6i tuang nay su dung mét hop thoai con a& hién thi da lieu, Co cac o ché tu déng
cho viéc cap nhat cac diéu khién trong hép thoai véi di liéu hién théf clia ddi tuong recordset.

CDaoFieldExchange Lép nay cung c3p kha nang trao dgi dir lidu giita CSDL va a6i tuong recordset. Lap trinh vién co
thé tu minh quan Iy va sif dung cac ddi tuong cia lop nay, nhung AppWizard va ClassWizard ciing
tw ddng cdi dat va quén Iy vige sir dung ching,

ClaoQueryDef B6i tuong cda [p nay dinh nghia cau héi trén CSDL, diéu thuing dude dinki nghia trude trong
CSDL. Pay la cac cau héi chudn duoc sir dung thudng xuyén trong mot CSDL dac biét. Mot doi
tugng CDaoQueryDef 6 thé duge st dung dé tao ra ddi tuang CDacRecordset 88 migu 1 mét
cau [nh SELECT chi tiét. BGi tuong clia lop nay cling duge st dung dé thue hign tudmg minh mot
léch SQL béng viec sdr dung ham thanh phin Execute.

CDaoTableDef Béi tvang clia l6p nay dinh nghia mot bang trong CSDL. N c6 thd trink by mét béng 3 c6 holic
¢ thé duge sif dung & tac mot bang mai.
CDaoException i twang clia I9p nay dugc khdi tao khi mét diéu kién ngoai 18 xut hién tir cic thas tac trén CSDL

DAO. Cac thanh phan cla Igp CDaoException cho phép 14p trinh vién kham pha nguyen nhan cda
trurdng hop ngoai le.

9.2.2 Cac I9p trd gitap cach tiép can ODBC
MFC trg gitip céch ti€p can ODBC thong qua nam 18p duge liét k& trong bang 9.4.

Céc 16p cia ODBC nhin tat gidng céc 16p ciia DAQ, giao dién do ching cung cp ciing tuong tu
nhtr cde 16p.ciia DAO, nhung viéc xr 1§ bén trong cho viée tham nhap CSDL thi ¢6 phén khic nhau.

Céch t61 nhat dé hiéu céc thao téc CSDL thyc hi¢n nhu thé nio trong MFC 12 1am viec théng qua

mdt thi du. Trong thi du dudi day, ta s& sir dung céch ti€p cin ODBC, dp dung Jdé tham nhap CSDL
Microsoft Access.
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Bang 9.4 Cdc 1dp sir dung trong cach tiép can ODBC

Ldp Chite ndng

{Database B tuang ciia Yop ndy miu ta ket ndi vai CSDL. K& ndi nay phai tén tai trudc khi chiing ta thu hign
che thao tae trén CSDL. CSDL ODBC khéng cin sif dung I6p workspace.

CRecordset i tuong phi sinh tir [gp nay duoc sir dung A€ trinh by két qué cia viéc thuc hién cau tenh
SELECT. Lop nay tuong ty nhy l6p CDacRecordset.

CRecordView B4i tuang phéi sinh tiY Idp nay duoc sir dung dé hién thi thong tin hién thai tir d6i tugng recordset
lién két véi nG. Lp ndy twang tu ahu tap CDaoRecordView.

CFieldExchange Lép nay cung c4p cho viéc trao i dir lidu gitra CSDL va di tuong recordset. Céch thie tuang ty
nhu 8di tuong CDaoExchange.

CDBException i tuong clia I6p ndy miéu ta cac trkmg hap ngoai 12 xuét hign trong cae thao tag trén CSDL

. QODBC.

9.3. TAO UNG DYNG CO G DU LIEY

Ching ta s& sit dung CSDL nhu trong phdn 9.1 dé lam thi du. Céc bang s dit trong tép
sampdata.mdb. Tép sampdata.mdb s& duge tao ra bing chuong trinh Microsoft Access.

“Trong budc thi nhdt mot chuong trinh hién thi céc bin ghi trong bing MatHang s& duge tao ra.

Sau dé chiing ta s& bd sung cdc mi trinh dé khai thdc cdc don hang. Trudc khi bit ddu, ching ta
phii ding ky CSDL véi he diéu hanh.

9.3.1 Ding k{ co s& dit lidu ODBC

Trude khi c6 thé sit dung ODBC cho CSDL thi n6 cin phii duge ding ky v6i he diéu hanh. Vige
dang ky duge thye hién theo cic bude sau: .

M3 cita s6 Control Panel (Start —> Settings —> Qontrol Panel)
Chon biéu tugng ODBC (32 bit), mot hop thoai khai bdo s& md ra nhu hinh 9.2,

Trong hop thoai, bing User DSN hién thi cac nguén CSDL dé dugc cai dit trong he thong. Nhiln
phim chudt vio phfm Add... dé b sung mot ngudn CSDL méi.

Sau khi nhén phim chu6t trén phim Add..., hop thoai tao nguon dit ligu mdi (hinh 9.3) cho phép
chon trinh diéu khién cho CSDL ta xdy dyng. § day ching ta sé chon Microsoft Access Driver
(*.mdb). Néu chiing ta khong nhin thiy trinh diéu khién ndy thi phi quay lai bing dic tinh Cai ddt
Windows (Windows Setup) d€ cai dit chning.
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§ YODBC Data Source Administatos

User DSN | System DSN | Fie DSN | Drivers | Tracing| Connection Pooling | About |

User Data Sources:

MName

| Driver

Excel Files
FoxPro Files

Test Files
Visual FoxPro Database
Visual FoxPro Tables

Microsoft dBase Driver [*.dbi]
Microsoft Excel Driver (* xls)
Microsoft FoxPro Driver [* dbf)

MS Access 97 Database Microsoft Access Drver [*.mdb]

Microsoft Text Driver (* txt; *.csv)
Microsoft Visual FoxPro Driver
Microsoft Visual FoxPro Driver

Chuong 9 Lién két co sd dir ligu

Add.. I
Bemove I
Configure... I

An ODBC User data source stores information about how ta connect to
the indicated data provider. A User data source is only visible to you,
and can only be used on the current machine.

[ ]

Cancel I Apply I Help I

Hinh 9.2 Hop thoai quan Iy nguén CSDL cia ODBC

Select a driver for which you want to set up a data source.
Company

Mictosol SANGAMOE R 351171300 Microsoft Corpore
Microsoft dBase Diriver (* dbf) 351171300  Microsoft Corpor:
Microsoft Excel Driver [* xls) 351171300  Microsoft Carpore
Micrasoft FoxPro Driver (* dbf) 351171300  Miciosoft Corpore
Microsoft ODBC Diiver for Oracle 200006325  Miciosolt Corpor:
Microsoft ODBC for Oracle 2573.292700 Mictasoft Corpor:
Microsoft Paradox Drver ("db)  351.171300  Microsoft Cotpor: *
Microsoft Test Driver [*txt; "csv] 351171300  Microsoft COlpof jm
Microsoft Visual FoxPro Driver 600816700 Microsoft Corpor:
G0 Sarvar RN N31Q Mictaenft Camar e
‘l ] ;l—l

< Back Firish Cancel |

Hinh 9.3 Hop thoai tao nguén dir liéu mdi

296



Chuong 9 Lién két co sd dir lieéu

Sau khi chon trinh diéu khién hiy nhdn phim chuot trén phim Finish. Mot hop thoai m6i m& ra
dé yéu ciu ngudi sir dung khai béo cic thong s6 cua CSDL nhu trén hinh 9.4.

ODEC Microsoft Access 97 Selup

Data Source Name: IE lieu vi dd A ] 0K l
Description: |
Cancel l
— Database
Database: Help
Select... | Create.. | Repair... CumpacLI
Advanced...
o
— System Database -
& None
" Database:
Systern Datahase . |
DOptions>>»

Hinh 9.4 Hop thoai cai dat ODBC Microsoft Access

Tai hop soan thio Data Source Name hay nhap xau Du lieu vi du, ching s¢ dugc sir dung dé chi
danh cho CSDL khi chiing ta tao chuong trinh bing cong cu AppWizard. By gid ching ta cin nhén
phim chuot trén phim Select... dé di dén budc cudi ciing. Budc cudi cung hién thi hop thoai chon
tép thong thudng clia Windows, tai dy ta chon 1&p sampdata.mdb va két thic bang phim OK.

9.3.2 Sit dung AppWizard dé tao chuong trinh ODBC

Viéc sir dung AppWizard dé tao cdc chuong trinh duge trinh bdy chi tict trong chuong 13. O day
chiing ta tap trung vao viéc tao chuong trinh lién két v6i CSDL. Thi du ta xay dung chuong trinh ¢6
tén DBSample dé tham nhap tép CSDL sampdata.mdb.

Tai bude thit nhat khi tao chuong trinh tmg dung (.exe) hdy chon giao dién SDI. Trong budc thit
hai ta chon Database view without file support bang viéc ddnh ddu vao lua chon nay, lic nay phim
Data Source... tr& thanh sdn sang nhu hinh 9.5. Ching ta khong cin chon Database view file
support vi chuong trinh khong cdn md cdc tép bén ngoai. Ching ta cin nhdn phim Data Source dé
chi ra CSDL ma chuong trinh s€ sir dung.
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MFC Appwizard - Step 2 of 6

71|

ST ] \What database support would you ke to include?

[(OECDTT |

" None

" Heade files only 3
(= Database view without file supporl
" Database view with file support

f

M |f you include a database view, you must select a
data source,

Data Sowrce... I

No data source is selected.

£5ack Newt > Ersh | Cancel |

Hinh 9.5 Budc thir hai khi tao chuong trinh img dung bing AppWizard

HOp thoai xac dinh CSDL cho chuong trinh khi nhin phim Data Source... xudt hién trén man
hinh nhu hinh 9.6.

Database Options

Datasource

o
€ ooer: [T -] |

i Qo8 Cancel

| € DAD: I _I

é  DLE DB: Select OLE DE Datasource I
o Recordset type

| & Snapshot ¢ Dynaset C IaHe
Advanced

I W Detect dity columns

Hinh 9.6 Xac dinh co sd dir liéu
Tai ddy ta chon chitc nang ODBC va chon Du lieu vi du trong h(jp combo. AppWizard tu dong
xen vao chuong trinh 16p CRecordset va CRecordView hoic CDaoRecordset va CDaoRecordView

néu ta lya chon DAO. Chiing ta ciing cdn lva chon kiéu cho d6i tuong recordset 1a Snapshot hay
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Dynaset bing phim radio trong hop thoai, néu ta sit dung DAO thi s& c6 thém lua chon Table.
Kiéu Snapshot va Dynaset

D6i tuong recordset cung cdp két qua thuce hién 1énh SELECT trén CSDL. Trong trudng hop sir
dung kiéu Snapshot, truy vin s& duge thuc hién mot lan va két qud duge chira trong bo nhd. bai
tuong recordset cho phép chiing ta 1dy ra bét ky ban ghi ndo trong bang két qua truy vin. Néu cé
bat ky su thay d6i nao trén CSDL, thi du mot ngudi sir dung khac cap nhat vao CSDL, déu khong
lam thay d6i di liéu da c6 trong recordset. Néu can cip nhat dir liéu cho recordset, ching ta phai
goi thuc hién lai cau 1énh SELECT.

D6i tuong recordset véi kiéu snapshot ¢6 mot dac trung phu thudc vao viée sir dung DAO hay
ODBC:

»  Khi sirdung DAO, d6i tugng recordset chi c6 thé doc CSDL.
»  Khi sir dung ODBC, déi tugng recordset ¢6 thé doc/ghi CSDL.

Khi sir dung kiéu Dynaset, d6i tuong recordset sé tu dong cap nhat bin ghi hién thoi trong
CSDL khi ching ta chuyén tir ban ghi ndy tGi bin ghi khic trong bing k&t qua truy vin cho
recordset. Mot recordset véi kiéu Dynaset s€ sit dung mot chi s6 (index) 16i cac bang CSDL dé phat
sinh dong noi dung cho mdi bin ghi.

Recordset v6i kiéu Snapshot s€ duge chon cho thi du ctia ching ta.
Chon bang co so dir liéu

Sau khi chon kiéu Snapshot va nhin phim OK, ta di dén hop thoai chon bing cho recordset nhu
hinh 9.7.

Select Dalabase Tables HE
Chungloai I oK I
DHChiTiet
DornHang Cancel

KhachH anﬁ ;

Hinh 9.7 Hop thoai chon bang CSDL
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Bang dugc chon 1a tham s6 cho 1énh SELECT sé cung cdp cho recorset. Trong hop thoai ligt ke
tat cd cdc bing ¢6 trong CSDL Du lieu vi du, ta chon bang MatHang va két thic bing phim OK. Dir
héu cung ¢dp cho recordset 1a két qua cia lénh;

SELECT * FROM MatHang;

Chiing ta chuyén qua cic bu6c 1igp theo dé di dén bude cudi cling clia viec tao chuong trinh
bing AppWizard. Tai day, hdy d8i tén 16p CDBSampleView thanh CProductView va
CDBSampleSet thanh CProductSet. Ké thiic vi¢e tao chuong trinh bang phim Finish.

9.3.3 Tim hiéu cau tric chuong trinh

Céu thic co bin ctia chuong trinh di duge trinh bay trong céc chuong trde, chting bao gém lép
CDBSampleApp, 16p clta s6 khung CMainFrame, lop tai ligu CDBSampIeDoc va 16p quan sdt
CProductView. Mot déi tugng tai licu miu chiu trach nhi¢m tao va lién két cira s8 khung, dé&i
figng tai ligu va d6i tugng quan 'sdt. Pidu niy dude thue hi¢n trong ham thanh phin InitInstance
ctta d6i tugng dng dung,

Dai tugng tai liéu khong c6 gi dic biet ngoai trir ¢6 thém mét thanh phan dir licu m_producSet,
diy la doi tugng cia 16p CProductSet. D6i tugng nay duge tw dong tao ra khi khéi tao doi tugng tai
li¢u trong ham thanh phén Initlnstance cha doi tugng ting dung. -

Tim hiéu Recordset

Ldp CProductSet duge suy dién tir 16p CRecordset va khai bdo ciia chiing nhu sau:

class CProductSet : public CRecordset |
public:
CProductSef{CDatabase® pDatabase = NULL);
DECLARE_DYNAMIC(CProductSet) '
/AAFX_FELDXCProductSet, CRecordset)
CString m_mh_id;
CString m_mh_ten;
CString m_don_gia;
int m_cl_id:
//MAFX_FELD
//HAFX_VIRTUAL(CProductSet)
public:
virtual CString GetDefaultConnect(};,  // Xau két nai mic dinh
virtual CString GetDefaultSQL{); /7 SQL. mic dinh cho Recordset
virtual void DoFieldExchange(CFieldExchange® pFX); // tra giGp RFX
//MAFX_VIRTUAL :
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Ldp CRecordset cung cdp cdc ham d€ khai thic dit ligu trong CSDL. Cdu tir ca 16p CRecordset
c6 tham s& 13 mot con trd 6 ddi twong CDatabase, trong trudng hgp mic dinh con tré nay nhin gia
tri NULL. Xdc dinh tham s3 cho c&u tir cho phép d6i turgng CProductSet duge tao ra tir ddi tugng ¢
sén CDatabase, diéu nay cho phép mét lién két CSDL duoc sir dung lai. Vige 1ao lién két méi véi
CSDL t6n nhiéu cong sitc nén viée stt dung lai mot 1ién k&t da oo & rit tién 1gi.

Néu khong ¢6 con trd ndo chuyén cho cdu tir thi khung lam viée s& tr dong tao mot d6i fugng
CDatabase va goi ham thanh phidn GetDefaultConnect clia 16p CProductSet dé dinh nghia mot licn
két. Ham GetDefaultConnect do AppWizard tao ra ¢6 ni dung nhu sau:

CString CProductSet:: GetDefaultConnect(}

{
refumn _T{"ODBC;DSN=Du lieu vi du”);
} .

Pay 12 mot ham o thudn tdy trong 16p co 58, do d6 né phii ludn duge dinh nghia trong 16p phai
sinh tir 16p CRecordset: O day, ham tra vé mot xau Ky tu, xdu nay duge gii Iai 16 khung lam vige
d€ 1am chi danh cho CSDL va cho phép khung 1am viéc tao mot d6i tugng CDatabase d¢ tr dong
lien két CSDL.

Trong thuc t&, thong thudng cdn cung cdp thém ID ngudi sir dung va mat khdu (password) dé
duoc phép tham nhap vao CSDL. Chiing ta c6 thé b8 sung thém céc thong tin ndy trong xau trd vé
cha ham GetDefaultConnect. Thi du, them thong tin ID ngudi sit dung 13 nshai vd mat khiu 1a
popmap:

return _T{'ODBC;DSN=Du lieu vi du;UID=nshai;PWD=popmap};

Chiing ta ciing c6 thé dé ngudi st dung ty chon tén CSDL tir cdc ngubn dir licu da dang ky v4i he
théng thong qua hop thoai cla khung lam viéc bing cdch viét 1énh return nhu sau:

return _T{("ODBC; *); -

Lép CProductSet c6 thém céc thanh phdn dir ligu-cho mdi trudng cia bing MatHang. D6 1a cac
thanh phin m_mh_id, m_mh_ten, m_don_gia vi m_cl_id tuong tng vdi céc trudng mh_id,
mh_ten, don_gia va cl_id. Kiéu cha céc thanh phin nay phu thudc vao kidu dir ligu cla tndng
tuong tng. N&u mudn loai bd bét mot s& trudng khong quan tam hiy ding cong cu ClassWizard dé
xéa chiing. Chiing ta khong duge x6a céc trudng 12 irémg khod cia bang. Néu céc (ruimg khod bi
x6a thi recordset s¢ khong lam vigc.

Cau lenh SQL cung cdp cho recordset noi chifa dir iéu cho cdc thinh phén néi tren duge chi ra
trong ham GetDefaultSQL phur sau:

CSiring CProductSet::GetDefault SQL{)
{

301



Chuong 9 Lién két ¢o s& dit liéu

return _T{"[MatHang]'});
t

Néu ta chon mot vai bang trong budc thit hai khi tao tmg dung thi cdc bing s¢ duge khai bdo
thém ¢ ddy, tén cdc bing s& nim trong cip ngoic vuong ([1) va vist csch nhau bdi dau phdy. Thi du;
CString CProductSet:: GetDefaultSQL{)
{
return _T{"{MatHang].[Chungloai]"};
i X

Ham GetDefaultSQL dugc khung 1am viéc goi khi khdi tao cau lenh SQL d€ cung ¢ip cho
recordset. Khung lam vigéc dat xau tra vé cla ham GetDefaultSQL vao trong cau 1énh SELECT theo
miu saw: '

SELECT * FROM <xéu tra vé clia ham GetDefaultSQL>;

Phén sau chiing ta s& xem cédch dua théem céc ménh d8 WHERE, vi GROUP BY vao cu lénh dé
loc va sip x& céc ban ghi.

Viéc chuyén dit liéu tir CSDL vio recordset va nguge la duge thuc hién bdi ham thanh phdn
DoFicldExchange cta I6p CProductSet. M3 trinh ctia him nay do AppWizard tao ra nhu sau:

void CProductSet::DoFieidExchange{CFieldExchange® pFX)
{ .
/AHAFX_FIELD_MAP(CProductSet)

pFX->>SetField Type{CFieldExchange: :outputColumn);
RFX_Text(pFX, _T{"lmh_id]"}, m_mh_id):
RFX_Text(pFX. _T("[mh_ten]"), m_mh_ten);
RFX_Text{pFX. _T("[don_gial'}, m_don_gia):
RFX_Int(pFX, _T{[elLid]"). m_cl_id):
//BAFX_FIELD_MAP

}

Ham nay dugc goi tr dong bdi Khung 1am vi¢e dé cap nhat va khai théc di liéu trong CSDL. N6
lam vige tuong 1y nhur ham DoDataExchange trong didu khién hop thoai. Tham sd pFX xdc dinh
khi nao doc/ghi dir 1i¢u. Méi khi him duge goi, né chuydn mot bian ghi t6i/tir d6i tuong recordset,

Trong than ham DoFicldExchange, ham ddu tién ducge goi 1a SctFieldType, né dat ciach thitc
cho cdc 11 goi ham RFX_ sau d6. Trong tntmg hop ndy, cich thiic dugec chi dinh nhu
outputColumn, diéu niy chi ra ring dit licu duge trao d6i giita trudng vi tham s twong (mg xdc
dinh trong mé&i 104 goi haim RFX_ sau d6.

C6 mot loat cdc him RFX_ cho cdc kiéu dir licu khdc nhau cila tnrdng. Khi goi ham cho mot
trudng, ta phdi chon ham ciing kiu v6i kiéu dir lieu cia chdng, thi du tnmg <6 kiéu xan k¥ tu thi
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goi ham RFX_Text, tnrdmg c6 Kiéu ins thi goi ham RFX_Int... Tham s6 thit nhit cung cdp cho him
RFX_ 13 con tré d6i tuemg pFX xé4c dinh hudng chuyén dong cha dir liu (1/ddn recordser). Tham
sG thit hai 13 1&n bing v tham s& thif ba 12 thanh phdn dir ligu dé chafa dir liéu ciia trudng trong bin
ghi hi¢n thai.

Tim hiéu RecordView

Muc dich ciia 16p quan sit 12 02 hién thi thong tin tir d6i tuyng recordset trong clra 58 tng dung,
do d6 chiing 1a cin hiéu ching lam vigée nhu (he nio. Ldp CProductView do AppWizard tao ra nhir
sau:

class CProductView : public CRecordView
{
protected: // create from serialization only
CProductView(};
DECLARE_DYNCREATE(CProductView)
public:
/HAFX_DATA(CProductView)
enum{ IDD = [DD_DBSAMPLE_FORM };
CProductSet*® m_pSet;
// NOTE.: the CiassWizard will add data members here
/MAFX_DATA
£/ Attributes
public:
CDBSampleDoc® GetDocument(};
// Operations
public:
/7 Qverrides
// ClassWizard generated virtual function overrides
SAHAFX_VIRTUAL{CProductView)
public:
virtual CRecordset* OnGetRecordset{);
virtual BOOL PreCreateWindow{CREATESTRUCT& cs);
protected:
virtual void DoDataExchange{CDataExchange® pDX); /¢ DDX/DDV support
-virtual void OnlnitialUpdate(): // called first time alter construct
virtual BOOL. OnPreparePrinting(CPrintInfo* pinfo);
virtual void OnBeginPrinting{CDC* pDC, CPrintlnfo* plnfo):
virtual void OnEndPrinting(CDC* pDC, CPrintlnfo™ pinfo):
//NAFX_VIRTUAL
I74 Implen:lentétion
public:
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virtual ~CProductViewd);
#ifdef DEBUG
virtual void AssertValid{) const;
virtual void Dump{CDumpContext& dc) const;
#endif
protected:
// Generated message map functions
protected:
/HAFX_MSG{CProductView)
// NOTE - the ClassWizard will add and remove member functions here,
// DO NOT EDIT what you see in these blocks of generated code !
//NAFX_MSG
"DECLARE_MESSAGE_MAP)
B :

LOp quan sit cho mét recordset duge suy dién tit 1dp CRecordView bdi vi chiing ¢6 nhiém wvu
hién thi cdc trudng mong mubn tir recordset. Lip CRecordView bao g0m tdt ¢ cac ham cén thiét
dé quan ly vigc lien lac v8i recordser. Chiing ta chi cdn sir dung ClassWizard dé sita d6i hoiac b
sung thém vao 1&p quan sat cho phit hgp véi tng dung.

Trong khGi nim gitla dong gidi thich AFX_DATA, kifu emum b8 sung ID
IDD_DBSAMPLE_FORM cho IGp. Day 13 ID chia hop thoai rdng ma AppWizard di thém vio trong
chuong trinh. Chiing ta cin b6 sung thém céc diéu khién cho hop thoat nay d¢ hién thi dir lieu trong
cdc trudng ta mudn xem cla bing MatHang. ID cha hop thoai duge chuyén cho 16p co &
CRecordView trong danh sdch déi ctia cdu tir:

CProductView::CProductView() : CRecordView{CProductView::IDD)
{ //UAFX_DATA_INIT{CProductView)

m_pSet = NULL;

//NAFX_DATA_INIT
}

Hanh dgng nay lién két 18p quan sat véi hop Ih(ldl dicu d6 1a cin thi€t dé co ché chuyén di llbll
gifra dGi tugng recordser va dGi tuong quan sat 1dm vidc,

m_pSet Ia con tro (6i d6i tugng CProduclScl, nd ciing duge dinh nghia trong khéi AFX_DATA.
m_pSet duge gdn gid tri NULL khi khi tao trong cfiu tir cha 16p CProductView. Mot gid tri khac
hiéu qué hon duge gdn cho m_pSet trong ham thanh phan Onlnitial Update:
void CProductView::OnlnitialUpdate()
{ m_pSet = &GetDocument()->m_productSet;
CRecordView::OnlnitialUpdate();
}
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Ham nay duge goi khi dGi twong quan sél duge khdi tao. Chiing gén dia chi ca thanh phin
m_productSet cha tai liéu cho bi€n m_pSet. '

Bang CSDL

Ham thanh phén

B4l tigng quan sét

; Ham thanh phén
DoFieldExchange{] cla d3i tuong X
recordset chuyén 6@ iéu gida CSDL D°§;“E“ha“9.°“,°“a
va recordset ) Wong quan sat

chuyén dif liéu giita
recordset va quan sat

o

B8 turong recordset

Hinh 9.8 Trao ddi thong tin giira CSDL, recordset va déi tuong quan séat

Hinh 9.8 1a so d6 trao d&i dir lidu gitta bang CSDL, d6i tugng CProductSet va 461 tuong
CProductView. Viéc chuyén dit li¢u gitra cdc thanh phdn dir liéa trong d6i tuong CProductSet va cée
diéu khién trong hop thoai quan h¢ vdi doi tugng CProductView duge quan 1y b ham thanh phin
DoDataExchange cba 16p CProductView.

Tao hép thoai quan sat

Trong Developer Studio, hily chon cita 6 ResourceView, m3 rong tai nguyén Dialog vi nhin
dip phim chugt vao IDD_DBSAMPLE_FORM. Hiy x0a dGi tuong static text:c6 thong bao TODO
trong hop thoai. B8 sung vao hop thoai cdc diéu khién van bén tinh (static texr) va didu khién soan
thao (edit control) d€ mo6 ta va hién thi dit lidu.

M3 mit hang:
Tén mat hang:
Bon gix

Chiing loai

Hinh 9.9 Hop thoai hién thi dir liéu mat hang

Tk
o
Lh

20-LTWIN
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Thi du vé b3 sung cdc diéu khién duge trinh bay trén hinh 9.9. Theo thiét k&, céc hop soan thio
theo thir tu tir trén xudng dugec gan ID Ia IDC_MH_ID, IDC_MH_TEN, IDC_DON_GIA va
IDC_CL_ID. C4c ID nay s& dugc sir dung dé lien két dieu khién véi dir licu trong recordset.

Lién két cac diéu khién véi recordset

Viéc lién két diéu khién véi céc dir liéu thanh phén ctia CProductSet 13 it don gian.

Add Member Varniable HE |
Member variable name:

A4

Cancel
LCategony
JValue x|
Vanable type:
|csting x]
Description:

- CShing with langth vafidation

Hinh 9.10 Hop thoai lién két diéu khién véi dir liéu

Hay giir phim Crrl va nhin diip chu6t vao diéu khién, khi d6 mot hop thoai b3 sung thanh phin
.m0 ra nhur hinh 9.10.

Tai day ta s€ chon céc thanh phdn dir ligu s€ litn két v6i diéu khién. Thi du ching ta chon diéu
khién IDC_MH_ID twong tng v&i m_pSet->m_mh_id, IDC_MH_TEN tuong img véi m_pSet-
>m_mh_ten, IDC_DON_GIA tuong ttng vi m_pSet->m_don _gia va IDC_CL_ID tuong tng véi
m_pSet->m_cl_id.

Lic nay ham DoDataExchange c6 ngi dung nhu sau:

void CProductView::DoDataExchange(CDataExchange* pDX)

{
CRecordView::DoDataExchange(pDX);
//{{AFX_DATA_MAP(CProductView)
DDX_FieldText(pDX, IDC_MH_ID, m_pSet->m_mh_id. m_pSet):
DDX_FieldText(pDX, IDC_MH_TEN, m_pSet->m_mh_ten, m_pSet);
DDX_FieldText(pDX. IDC_DON_GIA, m_pSet->m_don_gia, m_pSet);
DDX_FieldText(pDX, IDC_CL_ID, m_pSet->m_cl_id, m_pSet);
//NAFX_DATA_MAP
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Dén day ching ta di hoan thanh chuong trinh xem di licu cia bang MatHang. Cic budc con lai
la dich va chay chuong trinh. Hinh 9.11 13 so d6 trao d6i dit licu gitra CSDL va hop thoai hjén thi dir
liéu cia d6i tugng CProductView.

Béng MatHang
mhid | mhten | dongia | ol id

s

' DDX goi trong ham -
RFX gai trong ham DoDa?éExchgnge(} Hop thoal clta CProductView
DoFieldExchinge() -
. CProductSet M3 mét hang: D
mh_id .
» Al 4" Ten mathang: :
m_mh_ten —P
> - P gia:
EET TR T
m_cl_id Chiing loai:
— -« —__]

Hinh 9.11 Su dé trao d6i dir lidu giira CSDL va hdp thoai hign th| dix liéu

9.3.4 S&p x&p dit lidu trong recordset

Nhu ching ta di biét.trong phén trén, dif li¢u khai théc tr CSDL bing recordser sit dung lenh
SELECT cha SQL. Lénh ndy dugc tao ra bd khung lam viec khi goi him thanh phén
GetDefaultSQL. Chiing ta c6 thé b6 sung them ménh &¢ ORDER BY vio cu 1énh di duge 10 ra
bang cach gén gid tri cho thanh phén dit liéu m_strSort ciia d6i tugng CProductSet. Thanh phin dir
liéu m_strSort thiva hudng tiy CRecordSet. Day 1a cich dé sép x&p dit lidu két qui truy vén. Chiing ta
chi cdn gn xau chifa tén trudng cdn sip x&p cho m_strSort, khung lam viéc s& bd sung thém tir
khéa ORDER BY cho cau lénh SELECT. Viéc g4n gid tri cho m_strSort s¢ dugc thyc hi¢n & dau?

Viée chuyén di¥ lidu giita CSDL v recordset xufit hién khi goi him thinh phin Open cia d6i
uong recordset. Trong chuong trinh ciia chiing ta, ham thanh phin Open cia d6i twong recordset
duge goi bdi ham thanh phdn OnlnitUpdate ciia 16p CProductView. Do d6 chiing ta s& gén gid tri
cho m_strSort trong him thanh phén OnlnitUpdate ciia 16p CProductView. Thi du nhu sau:

void CProductView::OnlnitiallU pdate()
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m_pSet = &GetDocument(}->m_productSet;
m_pSet->m_strSort = “[mh_id]”; //xac dinh truding sdp x&p
CRecordView::Onlnitiall Jpdate();

}

Trong thi du nay, chiing ta yéu cdu dit liéu duge siip x&p theo trudmg md khdich hang. Néu mudn
sdp x&p theo nhidu tnrdmg, bS sung (2n cac trudng vio xau dif liéu gén cho m_strSort, tén céc tnrb‘ng
duge dat trong cdp ngodc vudng va céch nhau bing dau phdy.

Thay d6i tiéu dé cira sd

Tiéu d€ cho cira s s& rd rang hon néu ta hién thi tén cla bing dang duge hién thi. Chiing ta ¢
1hé 1am didu nay bing viéc b8 sung thém vio d6i tugng tdi licu doan ma trinh sau:

void CProductView::OnlnitialUpdate()
{
m_pSet = &GetDocument(}->m_productSet; -
m_.pSet-)m__s&‘Sort = “[mh_id]"; //%ae dinh th#tmg sép xép
" - CRecordView::OnlnitiallUpdate();
//Dat tiew &8
iffm_pSet-51sOpen)} //kiém tra ¢ phi recordset dugc mé
{
CString strTitle = _T(*Tén bang™);
CString strTable = m_pSet->GetTableName();
if{(!strTable.IsEmpty(}}
strTitle += _T{":") + strTable;
GetDocument{}- >SetTitle(str Title); //Dat tiéu 48 cho tai ligu
}
1

9.3.5 Si& dung d6i tuong recordset thir hai

Chiing ta da hoan thi¢n viéc xem cic mat hang, bay gid s& md rong chuong trinh dé xem céc don
diat hang yéu céu mat hang dang hién thi. D& 1am didu nay, ching ta phdi bd sung them mot 1op
recordset dé quéan 19 thong tin don hang va mot I6p quan sit méi dé hidn thi thong tin trong
recordset. Chiing ta s& b8 sung phim Pon hang vo hop thoai mat hing ¢€ mé ra cira s don hang
khi mudn xem cédc don hang yéu cdu mit hang hién thoi.

Thi du, hop thoai don hing duoc xay dimg nhv trong hinh 9.12.
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Ma mat hang E dit

L

Ténmithing  [Ed ' Hop thoai m& hang
o . - cho phép duyét cac

Ban gid: Edit _ © . mathang.

C}uing.bgi . IEdi‘ Bonhang |

MS don hang Edit
%Hikhéwhéng:. Iat— |
| Mamhaog  ER o
56 higng: ITEdul_

chri giao hing: Fﬂt_ M& hang

Hép thoai don hang
cho phép duyét cac
don hang yéu cAu
mat hang hién thai.

Hinh 9.12 So d& duy#t mit hang va don hang

Hop thoai mat hang s& xudt hién trede, khi nhdn phim Don hdang s& chuyén sang cita s6 don
hing va chiing ta ¢6 thé xem toan bd cic don hang yéu cdu mat hang hién thdi. Trong cira s6 don
hang, chiing ta quay lai clra s6 mat hang bing phim Mat hang. .

Bé sung I6p recordset

Ching ta st dung ClassWizard d€ b8 sung 16p recordser. Chon thuc don
View-->ClassWizard, trong cira s6 ClassWizard nhin phim Add Class... v chon New... tit thuc don
pop up. Trong hop thoai tao 18p hdy dua vao tén cla 16p la COrderSet va chon 19p co s&
CRecordset, két thiic bing phim OK dé di 16i hop thoai chon CSDL nhw phdn trudce. Tai day, ta chon
lai Du liew vi du v6i kifu Snapshot. Sau d6 nhdn phim OK dé chuyén dén hop thoai chon bing.
Chiing ta s& éhqn hai bing DonHang va DHChiTiet va két thic bang phim OK.

ClassWizard tao céc thanh phin di lieu cho tdt ci cdc trudng clia mbi bang. Mot diém chi § 1a
trudng dh_id co trong ¢a hai bang do d6 ClassWizard phan biét chiing bing phdn tién t5 13 ten
béng. " nanh pi:n dif 1iéu cho tnedng dh_id cha bang DonHang 13 m_dh_id, cdn thanh phén dit ligu
cho tridmg dh_d cia bang DHChiTiet lam_dh_id2. :

B méc (haok) recordset mai vio tai ligu, ching ta cdn bd sung thém thanh phdn dit lieu dinh
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nghia chiing trong 16p CDBSampleDoc. Hiy nhin phim phdi cta chudt trén 16p CDBSampleDoc
trong cira s6 ClassView va chon Add Member Variable... trong thuc don pop up. Cuéi cling la dit
tén bién 1a m_OrderSet véi kiéu 1a COrderSet va ché do tham nhap 1a public.

Bé sung Iop quan sat

Bay gid chﬁﬁg ta cn thi€t k& hop thoai dé hién thi don hang nhur trong hinh 9.12 bing c4ch nhin
phim phai clia chudt vao Dialog trong cita s6 ResourceView, chon Insert Dialog tir thuc don pop up
va slt dung cdc thanh cong cu d€ thict k& Hop thoai niy 6 ciing ki€u v6i hop thoai hién thi mat
hang va s& dat chi danh'la IDD_ORDERS_FORM. Phim Mt hang d& quay tr& lai hop thoai mat
hang s€ duge gén chi danh 1a IDC_MAT_HANG.

Tao Iép quan sat cho recordset

"Bé tao 16p quan st cho recordser, nhin phim phai cla chugt trén hop thoai va chon
ClassWizard... tir thuc don pop up. Mot hop thoai ¢6 hai lua chon Create a new class va Select an
existing class dugc md ra. Ta chon Create a new class dé di (Gi hop thoai tao 16p méi nhur hinh
9.13; . :

New Class ﬂﬂ‘.

- Class information - — | .d &
Name: |COrderview -
Cancel I
File name: P]rdm\fnw.cpp
Changs...
Base class: |CHeco:cMew :]
Dialog ID: {IDD_ORDERS_FORM ~]
1~ Automation
© s
€ Automation

" Cieatesble by type: (0 [DBSample. Ordenview

Hinh 9.13 Hop thoai tao 16p méi

Ta dat tén cho 16p mdéi nay la COrderViéw, chon 16p co sd la CRecordView va Dialog ID 1a
IDD_ORDERS_FORM. Sau khi nhan phim OK, ClassWizard sé tur dong chon COrderSet 1am 16p
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licn két v6i 16p quan sdt. Nhu vay 16p COrderView 1a 16p phéi sinh tir 1p CRecordView v duge
mée vao hop thoai IDD_ORDERS_FORM.

ClassWizard ty dong bo s'ung thém thanh phin dir liéu m_pSct vao 16p COrderView dé giit dia
chi clia d6i tugng COrderSet.

Lian két didu khién véi recordset

Sau khi tao xong 15p COrderView, ta cin lien két céc didu khién sogin thdo trong hop thoai véi
céc dit liéu trong recordset. Céch tao lién ket gifng nhu céch tao v6i hop thoai mat hing: gitr Ctri
va nhin dip chuot vio diéu khién.

Tay bién Iop quan sat

Cau 1énh SELECT cho déi tugng COrderSet & tao ra mot bang mdi bing phép két n6i hai bing
DonHang vad DHChiTiet, nhu vy s& c6 rdt nhiéu bin ghi nhu ta da bigt. MOt vin dé nira Ta khi
a,huw.n 1ir cira s6 mat hing sang cira s6 don hing ta chi mudn hién thi cic don hang c6 yéu cdu mat
hang hi¢én thdi. Do d6 chiing ta phdi dua thém ménh ¢ WHERE vio cau 1énh SELECT dé loc cic
ban ghi c4n thiét. Ménh dé¢ WHERE trong 1énh SELECT dugc goi 1a b loc.

B& sung bé loc cho recordset

B3 sung bo loc cho cau iénh SELECT ducc thuc hién bing céch gén xau diéu kién cho thanh
phén dit ligu m_strFilter cha d6i tugng recordset. Thanh phdn dir ligu m_strFilter duge thira hudng
tir 16p co s& CRecordSet. Ciing nhu ménh dé ORDER BY dugc bé sung bing cAch gén gia tri cho
thanh phin dir liu m_strSort clia d6i tugng recordser, viee gan gid tri cho m_strFilter cling duoc
thuc hién trong ham thanh phin OnlnitUpdate cla 19p quan sat. .

Ching ta cin’dat hai didu kién trong bo loc, mot 1a &€ han ché cac bin ghi khi k€t ndi dif licu
giita hai bang DonHang va DHChiTiet bang diéu ki¢n truong dh_id trong bang DonHang phéi bang
trudmg, dh_id trong bang DHChiTiet. Ta ¢6 (h€ vi€t diéu kién nhu sau:

[DonHang].[dh_id] = [DHCl'ﬁTiet].[dh*idl

Diéu kien thd hai 12 d€ chon ra cdc don hang ¢6 yéu cdu mat hang hign thdi bang diéu kien
trudmg mh_id trong recordset phai bing tniomg mh_id clia ban ghi hign thoi trong bing MatHang.
Diéu ndy c6 nghia 1a ching ta cén phii so sdnh truong mh_id trong ddi tuong COrderSet véi mot
gi4 tri bién thién. Gid tr bién thién trong thao tac ndy dugc goi la tham s& va di€u kién trong bd loc
c6 thé vist theo céch dic bigt sau:

mh_id = ?

Gi4 trj thay thé cho ddu hoéi (?) s€ duge dat trong ham thanh phin DoFieldExchange cha dai
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tuong recordser,

Chiing ta c6 thé dinh nghia xau diéu ki¢n cho bo loc bang bs sung cau 1énh sau vio ham thanh
phin OnInitUpdate ctia 16p COrderView:

m_pSet->m_sirFilter = "mh_id]=? AND [DonHang].{dh_id]:[DHChi'ﬁet].[dh_id]”;

Binh nghia tham s4 loc

Ching ta cdn b6 sung thanh phin dit licu cho 1dp COrderSct dé chita gid tri hién thdi cha tnromg
mh_id trong d6i tuong CProductSet va cing sC 1a tham s& thay thé cho ddu ? trong bo loc cho dsi
tugng COrderSet. Bign thanh phan niy s& duge dat (¢n m_mh_idParam vdi kiéu 13 CString (kiéu
cla trudng mh_id) vi ché do tham nhap 1a public. Cich thém giéng nhv cdch thém thanh phin dir
ligu m_OrderSet ciia 16p COrderSet. Thém vao cfu tir oia 16p COrderSet doan trinh dé gan £id o
khdi tao cho m_mh_idParam va xédc dinh 8 lugng tham s& ctia recordser nhu dud day:

COrderSet::COrderSet(CDatabase® pdb) : CRecordset(pdb)

{ ,

/MARX_FIELD_INIT(COrderSet)

m_dh_id = _T{™} m_noi_giac = _T("};
m_nguoi_giao = _T("); m_dh_id2 = _T(");
m_mh_id = T, m_kh id = T

m_so_luong = 0.0; m_nFields = 8;
//NAFX_FIELD_INIT
m_mh_idParam = _T(""); //Gan gia tri khdi tan la xau réng
m_nParams = 1; //xac dinh $3 tham s& ciia recordset
m_nDefaultType = snapshot:

} .

Bién m_nParams duge thita hudng ciia 1dp co s& CRecordSet. Ching ta cdn gan gi4 tri cho bién
ndy bang t6ng s6 tham s (s6 diu ?7) sit dung trong b loc cho recordset, néu khong thi két qui sé bj
sai. ‘

Dé chi ra bi€n m_mh_idParam cia 16p COrderSet 13 tham s& th:iy the cho ddu ? trong bo ke clia
ddi twgng COrderSet thi cdn bd sung thém doan mi trinh vio ham thanh phin DoFieldExchange
cta 16p COrderSet nhu sau:

void COrderSet::DoﬁeldExchange(CFieldExchange' pFX)

{
//H{AFX_FIELD_MAP{COrderSet)
pFX—>SetFieldType{CF":eldExchange::outputColumn};
RFX_Text{pFX, _T('[DHChiTiet].{dh_id]"), m_dh_id);
RFX_Date{pFX, _T{"Ingay_giao]"), m_ngay_giao);

- RFX_Text(pFX, _T{"Inoi_giac]"), m_rwi_giao);
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RFX_Text(pFX. _T([nguoi_giac]’). m_nguoi_giac);

RFX_Text{pFX. _T('[DenHang].[dh_id]"}. m_dh_id2);

RFX_Text{(pFX. _T{"imh_id]"). m_mh_id);

RFX_Text(pFX. _T("[kh_id]"). m_kh_id);

RFX_Double(pFX, _T{lso_luong}"}, m_so_luong);

/AAFX_FELD_MAP

// dat kieu truong nhu tham so

pFX->Se‘tFigldType{CFieldExchange::param):

RFX_Text(pFX, _T("mh_idParam"}), m_mbh_idParam);
1

Dong lénh thit nhdt goi ¢ ham thanh phin SctFieldType cla doi tugng pFX d¢ dit kicu goi

param cho ham RFX_ tidp sau. Néu trong b6 loc ¢6 nhiéu tham s&, 1a bo sung thém cdc ham RFX_
theo thit tu cdc tham s¢. V& kiéu dat param, tham s6 thit hai trong ham RFX_ duge bo qua, chiing
ta ¢6 thé dura vao gid tri NULL hodc mdt xau thong bio bat k.

Khdi tao quan sat

Chiing ta cin b8 sung thém cdc ma trinh vdo him thanh phin OnlnitialUpdate cta 1dp

COrderView d€ dit ché do sip x&p va ticu dé cho cita s6 nhur sau:

void COrderView::OninitialUpdate{)
£
BegmWaitCursor();
CDBSampieDoc *pDoc={CDBSampleDoc *GetDocument(); //lay con tré tai ligu
m_pSet = &pDoc->m_OrderSet: //dit con tro t3i recordset
// st dung CSDL irong CProductSet
m_pSet->m_pDatabase = pDoc->m_productSet.m_pDatabase;
// dat mh_id hién théi la tham s8
m_pSet->m_mh_idParam = pDoc->m_productSet.m_mb_id;
// 4t b3 loc
m_pSet->m_strFilter = “[mh_id]«? AND {DonHang]}.[dh_id]=[DHChiTiet].|dh_id]";
GetRecordset(): :
// A&t tieu dé _
if(m_pSet->IsOpen()) //kiém tra cé phai recordset duge md
{
CString strTitle = _T{"Tén bang’);
CStﬁng strTable = m _pSet-iGetTab]eName(};
if(1strTable.IsEmpty()) strTitle += _T(":") + strTable;
else strTitle += _T('Don hang - nhiéu bang™);
GetDocument()->SetTitle(strTitle); //Dit tiéu dé cho tai ligu
}
CRecordView::Onlnitiall ) pdate();
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EndWaitCursor();
1

Chiing ta cdn bd sung thém cic dong 1enh sau day vao t¢p dinh nghia ham Onlnitial Update.
#include “ProductSet.h” '

#include "QrderSet.h”
#include "DBSampleDoc.h”

Thém nhép cdc b:ing phitc tap

De viéc chuyén giita hai cita s6 mat hing va do’n hing ding theo mong mudn, chiing ta cdn giir
duoge trang théi clia cira s6 hién thif, didu nay ¢6 thé thuc hién bing céch gan cho mdi cira s6 hay
mdi quan sit mot chi danh duy nhét. Ta tao thém 1&p mdi ¢6 tén OurConst.h véi noi dung sau dé
dinh nghia chi danh cho c4c cira s6:

- #if ldefined(OUR_CONST H)-
#define OUR_CONST_H
const UINT PRODUCT _VIEW =1:
const UINT ORDER_VIEW =2.
#tendif // !defined(QUR_CONST_H)

Chiing 1a s& sir dung cdc h.mg nay dé gdn cho cic quan sél va ghi lai chi danh cia quan sit hién
thot trong d8i trgng cira s6 khung, DE 1am didu niy, cin bo sung thém thanh phin dir licu
m_CurrentViewID c6 kiéu UINT va ché do tham nhap public cho 16p CMainFrame. Dar gia tri
khdi tao cho m_CurrentViewID trong cau tir clia lo'p CMainFrame:

CMainFrame: CMa:nFrame{)

{
m_CurrentView!D=PRODUCT_WVIEW,
}

B6 sung cau lénh
#include “OurConst.h”

vao diu tép chfa ham CMainFrame::CMainFrame.

Chuyén cac quan sét

Dé co ché chuyén quan sat 1am viec, chiing ta b3 sung ham thanh phin chung SelectView cho
16p CMainFrame. Ham niy c6 mot tham s6 dinh nghia chi danh clia quan sat vi ham s& chuyén tir
quan sat hi¢n thifi sang quan sit ¢6 chi danh xédc dinh trong tham s6.

B4 sung ham bing cich nhdn phim phdi ctia chudt trén CMainFrame trong cira s6 ViewClass vi
chon Add Member Function... tir thue don pop up. Xic dinh kiu'ham 13 veid va khai béo ham 1
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SetectView(UINT ViewlD), ch€ do thim nhép a public. _

Khai bdo n6i dung ham nhu sau:

void CMainFrame::SelectView({UINT ViewlID}
{ .
CView" pOMActiveView = GetActiveView(): //l8y quan sat hién thdt
// 18y con trd téi quan sat mdi néu né da ton tai, néu khong con trd 1a NULL
CView* pNewActiveView = (CView")GetDigltern(ViewiD):
iflpNewActiveView==NULL) //néu quan sit mdi chita ton tai
{ .
switch(\)'iewl!:)]
{ .
case ORDER_VIEW:
pNewActiveView = {CView'Inew COrderUlew //tac quan sat don hang
break:
default:’ )
AfxMessageBox("ViewiD khéng hop 187)
return;
i
// chuyén quan sat mé thanh quan st hién thoi
CCreateContext context:
context‘m_pCurrentDoc. = pQldActiveView->GetDocument();
pNewAcﬁuanew—)Create{NULL; NULL. OL. CFrameWnd::rectDefault. this. ViewlD. &context):
pNewActiveView->OnlnitialUpdate():
)
SetActiveView{pNewActiveView); //active quan sat mdt
pOldActiveView->ShowWindow(SW_HIDE); // gidu quan sat ci
pNewActiveView->ShowWindow{SW_SHOW): //hién thi quan sét méi
pOldActiveView-> SetDIgCtrlIDim_CurrentViewlD); //dat chi danh quan sat ch
pNewActiveView->SetDlgCirIDAFX_IDW_PANE_FIRST):
m_CurrentViewlD = ViewlD: //ghi lai chi danh quan sat mdi
RecalcLayout(); //vé lai quan sat
.
Noi dung ciia him ¢6 thé chia 1am ba phin:
» Ly con rd (Gi quan sat hi¢n théd vd quan st méi.
*  Tao quan sit m&i néu chua ton tai.
»  Pdi quan sét mGi thanh quan sat hicn thii.
3 day c6 mot vai diém déng chi y:
»  Bai vi s¢ tao moOt ddi tugng COrderView do d6 ta céin tham nhip vio ciu WF cta 1op ndy.
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Trong ch€ d¢ mac dinh, cdu tr COrderView duge dit & chéd do bio v& (protected) nén
chiing ta phii d6i n6 sang ch& dd ding chung (public).

class COrderView : public CRecordView

{

public:
COrderView();

protected:
DECLARE_DYNCREATE(COrderView)

* Ching 1a dit chi danh clia quan sit méi 13 AFX_IDW_PANE_FIRST dé chi dinh né la
clra s6 ddv tién cho chuong trinh.
Cin phii b6 sung thém dong 1énh sau:
#include "OrderView.h"
vao tép dinh nghia ham CMainFrame::Select View(UINT ViewiD).

B3 sung phim diéu khién chuyén quan st

Bay gidr chiing ta bd sung phim diéu khién Pon hang cho hop (hoai mit hang dé lien két véi hop
thoai don hang va b8 sung mi diéu khién cho phim nay va d6i téc cla nd trong hop thoai don hang
dé goi téi ham thanh phin SelectView ciha 16p CMuinFrame.

MG hop thoai IDD_DBSAMPLE_FORM trong cita' s& ResourceView va bd sung phim dicu
khién Don hang va dat chi danh 13 IDC_DON_HANG.

Sau khi ghi lai resource, gi@ phim Ctrl vi nhin ddp chuot vao phim nay d& bo sung ham
OnDenHang cho 16p CProductView. B8 sung thém dong 1¢nh sau vao ham thanh phin nay:

void CProductView:OnDonHang() '

{

((CMainFrame-‘)GetParentFrameO)->SelectView{ORDER_V]EW);
)

Hiam thanh phan GetParentFrame duge thira hudng tir [6p CWnd, 10p co s& gidn tiép clia 16p
CMainFrame. B3 sung hai dong 1énh sau:

#include “QurConst.h”
#include “MainFrm.h"

vao tep chita ham CProductView::OnDonHang.
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Tiép theo md& hop thoai IDD_ORDERS_FORM trong cita s§ ResourceView, giir phim Ctrl va
nhdn ddp chudt vao phim Mdr hiang € b8 sung hiam thanh phin OnMatHang cho 16p COrderView
vi ma trinh cho ham. o '

void COrderView::OnMatHang()

{

((CMainFrame*)GetParentFrame())->SelectView(PRODUCT_VIEW);

)

B6 sung hai dong 1énh sau:

#include "CurConst.h”
#include “MainFrm.h"

vao tép chifa ham COrderView::OnMatHang.

Quan ly quan sat tich cuc

Khi chuyén 16 mot quan sdt da 10n tai, ching ta cdn chic chin ring recordset di duge cap nhat
v hop thoai duoc khdi tao lai, nhu vay dir licu hién thi m&i 12 chinh xdc. Khi mot quan sat duge trd
thanh tich cuc hay khong tich cuc, khung 1am viéc goi tdi ham thanh phin OnActivateView cia I16p.
Chiing ta ciin nap chéng ham ndy trong cédc 16p quan sél. Viéc nay ¢6 thé dugc thue hién bing cach
str dung bang 4nh xa théng digp Message Maps trong hop thoai ClassWizard. Hay bd sung doan
ma trinh sau vao ham ndy: . e _ '
void C&danew::&ﬁctivateVieMBOOL bActivate, CView" pActivateView. CView" pDeactiveView)
( .
if(bActivate)
{
//Lay con trd tdi déi tugng tai ligu
CDBSampleDoc* pDoc = (CDBSampleDoc*)GetDocument();
// Lay con trd t6i cita s8 khung
CMainFrame® pMFrame = (CMainFrame*yGetParentFrame();
//Néu quan sat cudi cing la Mt hang, chiing ta phai thuc hign query lai
“ if{(pMFrame->m_CurrentViewlD==PRODUCT_VIEW) {
if{!m_pSet->1sOpen()} return; -
//d&t mh_id hién thdi lam tham s3 _
m_pSet->m_mh_idParam = pDoc->m_productSet.m_mh_id;
m_pSet->Requery(); //Lay lai dir ligu tit CSDL
if{m_pSet->IsEOF() '
AfxMessageBox("Khéng cé don hang nao cho m#t hang nay"):
} : ' '
/ /Dt tidu 48 cho cita s8
CString strTitle = _T("Tén bang:");
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CString strTable = m_pSet->GetTableName();
if('strTable.IsEmpty()) strTitle += strTable;
else strTitle += _T("Don hang - nhiéu bang");
GetDocument()->SetTitle(strTitle); //Dat tiéu dé cho tai lieu
CRecordView::OnlnitialUpdate(); //cap nhat cac gia tri trong hép thoai
}

CRecordView::OnActivateView(bActivate, pActivateView, pDeactiveView);

|

Ticp theo hiiy b6 sung ham OnActivateView cho 16p CProductView:

void CProductView::OnActivateView(BOOL bActivate, CView* pActivateView. CView® pDeactiveView)
{
if(bActivate)
{//Cap nhat tiéu dé cho cita s&
CString strTitle = _T("Tén bng:");
CString strTable = m _pSet->GetTableName();
strTitle += strTable;
GetDocument()->SetTitle¢strTitle);
| i
CRecordView::OnActivateView(bActivate, pActivateView, pDeactiveView);

<~ Tén bang:[MatHang] - DBS ample
File Edit Becord View Help

dle@ & 1l «r[n] 2
M3 mt hing: sz_ .

Ténmathdng:  [Banhmi

Pon gié: [65000
Chingloai - Iz Pon h5ng|

Ready WM 4

Hinh 9.14 Mot két qua thuc hién chuong trinh

Bay gids chiing ta ¢6 thé dich va chay chwong trinh vira xdy dung. Hinh 9.14 la man hinh két qua
khi thuc hién chuong trinh.

Ta ¢6 thé xdy dung thém céc quan sit méi nhu quan sat khach hang, quan sit ching loai hang...
theo cach xay dung quan sét don hang trén day dé hoan thién thém chuwong trinh.
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NHUNG VA LIEN KET DOI TUONG

¥ ]

Nhiing va lién két d6i (weng (Object Linking and Embedding - OLE) 1a co ch€ cho phép lap
trinh vién viét nhitmg (ng dung, thi du trinh soan thdo vin bin, cho phép img dung khic soan thiao
dit liéu riéng ngay trong chiing, thi du vé d6 hoa. OLE con cho khi nang tmg dung do ta vidt s
quan 1y duge dit lidu dang G trong ing dung khic.

Mot khi lap trinh vién cho phép img dung clia minh chita cdc ddi tuong dit lidu thi ho cé thé c6
bét cif loai dif liéw nao va ¢6 bao nhiéu ddi tugng tuy y. Co ché niy cho phép kich hoat cic chuong
trinh khic nhau lién quan d¢n mdi loai d6i tugng lién két trong Umg dung.

Mot d6i tugng clia chuong trinh ¢6 thé xudt hign trong chuong trinh khéc theo hai cach khic
nhau. D6 tuong clta lZu liéu (dir 1i¢u) ngoai c6 thé lién k&t (Jink) v6i tai lidu (Qir lidu) clia chuong
trinh khéc. Khi d6 d6i tuong ngodl s khong duge luu vao trong tai ligu ctia chuong trinh hién hanh
ma chi 1a 4nh xa @€ truy nhap sau ndy. Cich khéc 13 tai lieu ngoai dugc nhiing (enbed) vio tai licu
hién hanh. Khi d6, d6i (rgng cia ti litu ngodi s& duge uu teit trong ta1 ligwrhién hanh. Mot tai liéu
chifa d6i tugng OLE lién két hay nhiing duge goi 1a tai liéu da hgp (compotnd document). |

Lai th€ cha d6i twgng lien két 12 chiing c6 thé sira d6i doc 1ap véi tii liéu da hop. Vay, khi ma
tai ligu da hop c6 chita d6i tugng lién két dé doc thi bin sira cudi cling clia d6i tugng ngodi s& duoge
¢ap nhat. Tuy nhién, khi xod ©€p chita d6i tugng lién k&t hay khi chuyén ching sang ‘danh muc
khdc trén dia thi tai ligu da hgp s€ khong nhan biét dicu nay va khong ¢o kha nang tim ki€m doi
twgng lien két d6. V6i co ché nhiing, d6i tugng chi t6n tai trong moi trudng cia tai licu da hop. Tai
lidu da hgp cling vdi cac d6i tuong nhiing duge luu trén mot tép.

D& co ché OLE lam viée duge thi tng dung phai c6 doan ma trinh dic bigt trg gidp cdc chic
nang no6i trén. Chuong trinh ¢6 kha nang quan 1y cdc d6i tugng nhing duge goi 1a trinh chita OLE
(OLE container) va chuong trinh ta0 14p ra céc d6i twong dé nhing trong trinh chita OLE duoc goi
la tiinh dich vu OLE (OLE server). C6 hai loai trinh dich vu OLE: trinh dich v ddy du (ful!
server) va trinh dich vu 16i thiéu (mini-server). "l"rin'h dich vu diy i ¢6 kha ning thao tac nhir {mg
dung doc 1ap, hay phuc vu cdc d6t teong nhiing trong tai ligu da hop. Trinh dich vu 16i thiéu khong
c6 kha nang hoat dong nhu tng dung doc 1ap. Chitc ning duy nhdt cha chiing Ia tro gidip cdc dGi
tugng trong tii lieu da hgp. Mot ing dung c6 thé 1i trinh chita OLE d6ng thdi 12 trinh dich vu
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OLE.

AY
10.1 TAI LIEU DA HOP

Khi 1am viéc v&i d6i tuong nhing trong chirong trinh, I‘;'lﬁ trinh cita img dufig phit sinh d6i
tugng nhing dugc tu dong kich hoat dé ngudi diing sira d6i d6i tuong trong cira s6 trinh (ing dung)
chita. Hoat dong ndy duge goi 1a kich hoat tai chd. Ta c6 thé stra d6i ddi tuong trong tng dung
chita OLE nh& nhin dip chuot trén nd khi dich vu OLE trg gidp kich hoat tai ¢hé. Cic thuc don,
thanh cOng cu trong img dung chita s& thay d6i cho thich hgp vé&i yéu cdu sira ddi doi twong cha
ngudi sir dung tng dung dich vu. Hon thé nira, n€u ¢6 vai doi tugng nhing khéic nhau, thuc don va
thanh cong cu trong tmg dung chifa s& thay d6i cho phit hgp véi timg loai d6i tugng nhitng dang
1am viéc. Viéc thay d6i hoan toan tu dong.

N¢u trinh dich vu OLE khéng trg gitip kich hoat tai chd thi khi nhin dip trén d6i tgng nhing,
cira s6 riéng bigt s& duge md d€ sira d6i doi tugng nhiing. DE k&t thic sira d6i d&i tugng nhing, ta
chi viéc déng cira s6 ting dung dich vu dé 1i€p tuc cong vi¢c vdi ing dung chita. Kich hoat tai ché
12 céch hap ddn nhift d€ quan 1y t3i lieu da hop, ching 1am nhu 1a chi cé mot ing dung chay. Phin
16n cdc Gng dung chita cho phép ngudi' diing sira d6i ddi tugng nhiing trong cira s6 tng dung dich
v, ngay ca khi dich vu khong trg gitp kich hoat tai chd. Nhin dip ddng thoi véi nhin phim Ctrl
hay Alt 14 kKhéi ddu ch® do lam vitc nay clia thao tdc dich vu. Kich hoat tai ch® chi xdy ra véi
nhiing, khéng Xay ra véi lién két.

Mot khi d6i tugng duge nhiing trong (mg dung chita, tng dung dich vu trg gitip s& & mot trong
hai trang thai. Khi tmg dung dich vu duge kich hoat tai chd d€ sira d6i thi d6i wong duoc hién thi
v6i dudng, vién bong trong viing 1am viéc clia clra s6 (ng dung chifa. Néu nhdn phim chu6t ngoii
déi tugng, trinh dich vu s€ bi v6 hiéu va dudmg vién béng s& mdt di.

10.2 OLE LAM.VIEC NHU THE NAO?

Lién lac giiva trinh dich vu OLE ¢ d6i tugng nhiing vé6i trinh chita OLE trudc hét lién quan téi
viing cira s6 ma d6i tugng chi€m khi ching cdn duge vé lai va lién quan dén cdc tai nguyén ma
trinh dich vu cén ¢§ trong trinh chita nhu thyc don, thanh cong cu dé sira d6i d6i tugng. Trinh chia
s& khong biét trinh dich vu hién thi gi. Chiing chi biét ring mot viing 1am viéc clia chiing duoe trinh
dich vu sir dung cdn viéc hién thi cdi gi 1a trdch nhiém ciia trinh dich vu. Trinh chiia cing khong
biét thire don hay thanh cong cu gi s€ hién thi, chiing chi biét dinh ché d€ hién thi chiing. Ta c6 thé
du dodin ring lién lac giita trinh chita OLE va trinh dich vu trg gitp cdc d6i tugng nhiing sé& sir dung
h¢ diéu hanh Windows lam trung gian. M8i trinh OLE sé sir dung thur vién lién k&t déng OLE DLL
diing chung. Chiing 12 mot phén ciia Windows. Céc ham clia DLL s& cho cong cu trao d6i thong tin
gilta ching. Vay, chia khod cla thao tdc OLE 1a ghép n6i chudn. Ghép néi chudn cho phép OLE

*
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lam viéc theo phong cdch mo hinh d6i tugng thanh phﬁn (Component Object Model - COM). Dé 1a
dinh nghia c4ch thé hién d6i (ugng nhing va cdch thie 1ién lac giita ching véi trinh chita. COM 1a
chi diém 16n, nhimg & dy chi trinh bay tém tdt vé ¥ tudmg.

COM ¢6 tap ham chuin duge sit dyng dé lién lac OLE, chiing dugc nhém lai. va ¢ tén 1a ghép
ndi. Tuong tu nhir Idp C++, chiing dinh nghia ghép n6i thong qua cac him thanh phin chung
(puhlic). Vi d6i tugng COM nhu trinh dich vy OLE, <6 ft nhiit mot ghp ndi (hay nhom ham ghép
ndi) luon duge ci dit véi tén 1lUnknown. Ghép néi TUnknown ¢é ba ham chudn sau day:

Quetyinterface Kiém tra xem ddi tuong c6 trg giup ghép ndi hay khdng. Néu trg gitp, ham cho fai con trd.

AddRef Lam tang s6 dém s6 luong tram si dtdng ghép ndi. 56 dam nay cho déi tugng sif dung ghép ndi
biét khi nao khéng cAn dén nia.

Release Lam gidm s6 d8m t3ng s6 tram st dung ghép ndi. Khi s6 d8m cb gi4 tri O thi d6i tuong co thé tu

loai ra khai b6 nha. :

Ta ¢6 thé 1am b kY cai gi v&i ba ham (rén. Vi ham Querylnterface cho ta hoi vé ghép noi
khdc, ¢ thé thim nhap bit k¥ ghép ndi nao md dGi tuong (rg gitp. OLE dinh nghia tdp cic thao
tae chudn, mé! thao tde duge phan biét bdi .chi danh ghép ndi (fnrerface 1D - 1ID). Ching dugc
chuyén dén 1tn goi Querylnterface nhu d6i cha ham. Ciing c6 thé dinh nghia cdc ghép ndi rieng clia
ta va ciing phdi phin biét ching bing IID. Vi MFC gidp ta sir dung ching mot céch dé dang cho
nén khong ¢dn phin tich sdu hon cdc ham ghép noi ndy.

Pé ¢6 thé sir dung duoe trinh dich vu OLE, phii ¢ cdch nhian dang chiing. Khi chay trinh chifa
OLE, ta khong mu6n phii duyét qua todn bo dia cimg d¢ xem c¢6 img dung ndo trén PC trg gitip
OLE hay khéng. Vay, nhan dang céc chuong trinh OLE nhu thé nao?

Mot d6i tugng OLE 6 the 1a chuong trinh, kidu i lidu hay bdt Ky foai d6i tugng nio tro givp
OLE. Mdi d6i tugng OLE trong hé thong duge nhan dang bang gid tri s¢ 128-hit. Chiing dugc goi
k) cfass 1D hay CLSID. CLSID va 11D 14 cée Kidu didc bigt ciia chi danh duy nhdt toan ciu (Globally
Unigue 1D - GUID). Céc chi danh niy dwge poi 13 duy nhill toan cdu vi chiing duge phét sinh biing
thuat todn dam bdo chi danh 1a duy nhit trén todn thé gigi. Thong tin vé doi tugng OLE trong hé
thdng, bao gém ca CLSID, duge huu trong cof sé dit liéu trén dia cvimg. Co s¢ dit li¢u ndy duge goi
13 bo ding k¥ he théng (svstem registv). Ta ¢6 thé xem bd ding ky h¢ thdng bing chuong trinh
Regedit.exe. Trinh dich vu OLE chua duge sir dung chimg nio cic thong tin dé nhan dang chiing
chura duge nhap vao bo ding ky hé thdng.

10.3 CAC LGP MFC TRQ GIUP OLE
MFC c¢6 tap céc 19p ¢6 kha nang biéu difn c¢se d6i tuong OLE, ciing nhy céc 16p 6 thé bidu
dién tai liéu chita cdc d6i tugng OLE. Thi du, 1dp COleServerDoe thira hudng cdc chic ning clia

16p co s& COleLinkingDoc va céc 10p co s& gidn tiép CDocument, COleDocument.
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Thi du ta cé hai trinh dich v OLE va trinh chita OLE nhu hinh 10.1.

fa OLE '
Trinh chifa O | Trinh dich vu OLE
 Bliteng ' Bii twamg Bl tugng
COleClientitem * OLE nhiing . COleServerttem
L
B twong COleDocument
Trinh dich vy OLE
" bitung i tuong ' Béi tugng
COleCientiiem OLE nhing COleServeritem

Hinh 10.1 Pai tugng OLE nhang

Hai 16p d6i tugng OLE duge suy didn tr cdc igp CDocltem, COleClientltem va
COleServerltem*ctia MFC. Hinh 10.1 cho thdy hai d6i tuong OLE nhiing trong trinh dich vu. M5i
ddi tugng nhing c6 trinh dich vu riéng, mdi trinh dich vy s ¢6 ddi wgng COleServerltem tuong
ing vdi d6i tugng trong trinh dich vu. Lop COleClientltem cung cdp ghép néi cho trinh chifa dé
quén 1y cdc d6i wong nhiing. Chiing bao g6m s6 lygng lon cdc ham cho phép truy nhap va xir 1y
d6i tuong va cdc ham cho phép lién lac giita trinh chita v trinh dich vu. Cic him quan trong nhdt
cin thigt cho cai &3t 1a:

OnChange Khung (mg dung s& goi ham ndy khi tinh dich vu phat tin hiéy thay ddi d6i tugng nhung. Thi du,
yéu chu d4i tirong nhing duac v lai trong tiinh cha,
OnGatitemPosition Khung ng dung goi ham ndy 88 co khung chi nhat trong ving [am viée cla tinh chia khi hin
thi. 88 tuemg OLE.
OnChangeliemPosition Khung ang dung goi ham nay a& cho tnnh tha bigt kich thutc clia 85 tuong nhiing 83 thay d8i
) khi stra A&
Sefialize NEu thém cAc thanh phén vao ddi tugng trong trinh chira, ta phai nhap ching vao ham nay.

Vigc vE lai hay slra d6i d6i tuong dugc thuc hién tai trinh dich vu, nhung viéc hién thi d6i twong
“trong viing ctta s8 duge trinh chita quin 1y va thuc hién.

DGi tugng OLE nhiing trong trinh dich vu dugc bidu dién b d6i tuong cita 16p COleServerltem.
Ghép ndi trg gidp trinh chil trong i6p COleServerltem ciing chia rdt nhiéu ham, trong dé ¢6 céc
ham quan trong saw:
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OnDraw Ham nay 6 nhiém vu vé 46i tugng nhiing trong trinh chita khi chiing khong bi sita 48i. Khi d6i tuong
la kich hoat tai chd, ddi tuong duoc ham nay vé trong I quan st clia trinh dich vu. VE trong trinh
chita duoc frinh dich vu thytc hién b vi trinh chira khdng bist gi vé bén trong di tueng nhing. Khi
trinh dich vu chay niéng ré, ham nay trong déi tuamy quan s4t cd kha nang vé thdng thudng.

Serialze Ham nay cé trach nhiém nhap A& twang nhing khi iinh chira co nhu ciu. Thing thtfdhg chting duoc
cai a4t bang cach goi ham Serialize cho d6i tugng tai liéu trong trinh dich vy,

OnGetExtent Khung ing dung goi ham nay d& Ky kich thuot: hién hanh ciia 46i tugng nhang. Chung lign lac véi
trinh dich vi.

Notify Change Trinh dich vu got ham nay khi ching thay ddi d6i ftrong nhing. Ching théng bao thay d8i dén khung
(mg dung s& goi ham OnChange trong d6i twang COleCilientitemn tong (mg trong tinh chira.

Cac 19p tai lidu dac bigt 1a cdn thigt cho céc img dung OLE vi cdc tii lieu phdi c6 kha nang xi
Iy khi d¢ phiic tap ctta d6i tuong OLE tang 1én. C6 hai 1op tii liéu duge sir dung trong trinh chita
OLE la: COleDocument va COleLinkingDoc. COleDocument trg gidp cac ddi tuong nhiing diroe
trinh dich vu thuc hitn sita d3i tai ch8. Chiing bidu didn cdc dSi tuong nhing nhir hinh thanh dai
wrong 16p suy dién tr COleClientliem. Ldp COleLinkingDoc suy dién tir OOlcDucument va thém
kha nang trg gitip cac ddi tugng lign k&t dugc Tuu i riéng € trong tai lidu trinh chifa. Lop tai licu
trong trinh chifa thudng dugce suy dién tir COleDocument hay COleLinkingDoc. Tai liéu trong trinh
dich vu duge <uy diln tir 16p COleServerDoc. Khi trinh dich vy trg gitp d6i tuong nhiing thi d6i
wong OLE duge bidu dién bdi 16p suy dién nr 18p COleServerltem. Tt nhién, tai liéu dich vu chi
chita mot d6i wong cla 16p d6 dé bidu difn toan bo tai lién nhiing trong trinh chita,

Ldp tai ligu cho trinh dich vu OLE phdi cai dat him thanh phin OnGetEmbeddedItem bdi vi
ddy 1a ham do thudn tuy trong ldp COleServerDoc. Néu khong cii dat ching thi chuong trinh
khong duoe dich. Khung ing dung s& goi him ndy 8¢ ldy con ud dén ddi twgng OLE duok trinh
dich vu trg gidp. Dong thoi khung {ing dung sir dung chiing d€ goi céc ham (hanh phén ca d6i
lwgmg. :

10.4 CAl DAT TRINH CHUA OLE

Céch dé dang nhat d€ xay dimg trinh chifa OLE 1 sit dung AppWizard cla irinh dich MS Visual
C++. Hiy xem céch sit dung trinh dich nay & chuong 13. Thi du phdt sinh #p project cho ing
dung véi tén ta WrxContainer. Hiy tuan tht cdc bude ciia MFC AppWizard 8¢ ;;hét sinh ra céc 1¢p
chwong trinh. Chil ¢ ring trong budc 6, hiy sita tén Idp CWrxContainerCntritem do trinh dich phit
sinh ra thinh CWrxContainerltem. Ti¢p theo, ta ¢6 thé quan sat cic 1¢p do AppWizard tao ra dé
thay duge cic cong viee cdn cai dat trong trinh chita OLE.

10.4.1 Khdi dong trinh chita OLE

Him thanh phin InitInstance cia 10p (ng dung CWrxContainerApp s¢ thue hién khéi dong trinh
chira OLE. Ma trinh cia chiing ¢6 thé nhu sau:
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BOOL CWrxContainerApp::Initinstance()
{

/7 Khéi déng thut vien OLE

if (1AfxOlelnit(})

{ .
AfxMessageBox(IDP_OLE_INIT_FAILED);
: return FALSE;

}

AfEnableControlContainer!);

/7 Khéi dong chudn
// Néu khang sit dung céc déc trung nay va mudn lam giam kich thude lép ma
//trinh thi loc & cac ham khéi dong dac biet khong can thlé’t

#ifdef _AFXDLL

Enable3dControls(:  // Néu sit dung MFC trong DLL chia sé
#else :

Enable3dControlsStatic(: ~ // Néu lien két tinh véi MFC
#endif

// Thay d8i khoé dang kg. C6 thé sita ddi xau dud day theo § mudn

SetRegistryKeyl_T("GIS Department - Vietnam 10IT"));

LoadStdProfileSettings(): // Nap thuéc tinh cha tap INI

// Dang k§ mau tai ligu ing dung. Mu tai liéu img dung dugc dung két ndi

// céc tai lidu, clfa 8 khung va quan sat

- CMultiDocTemplate® pDocTemplate;

pDocTemplate = new CMultiDocTemplate{ IDR_WRXCONTYPE.
RUNTIME_CLASS{CWrmxContainerDoc).
RUNTIME_CLASS{CChildFrame), // Khung ctta s& con MD]
RUNTIME_CLASS{CWrxContainerView});

pDocTemplate->SetContainetinfo(IDR_WRXCONTYPE_CNTR_IP):;

AddDocTemplate(pDocTemplate);

//Phéan con lai clia ham tuong tyf nh céc ing dung théng thuding khac

}

Céc dong in dam trén day 12 sy khéc nhau giita trinh chifa OLE véi g dung chudn. Doan trinh
trén goi ham AfxOlelnit d€ khéi dong DLL tro gip cdc thao tic OLE cita h¢ thong. Chiing thuc
hién lién ket gita tng dung vi DLL. Néu khong khéi dong duoc, s& hidn thi thoéng bao 16i va trinh
chiia ket thic. Goi ham SetContainerInfo cha ddi tugng mu (i licu dé i ID thuc don s& duge sir
dung khi d6i tugng OLE duogc nhiing vdo kich hoat tai chd. Trinh chita c6 ba tii nguyén thue don
khic nhau nhv trong hinh 10.2.

Thuc don tuong tmg v6i ID chuyén cho ham SetContainefInfo ¢6 thanh tich thuc don dé chi ra
dau 12 myc thye don do trinh dich vu cung cdp dé xen vao. Cic muc thye don dugc khung ting

dung xen mt cich ty dong khi d6i tugng nhing tich cuc.
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| File View Help Thye don trinh chifa khi khong cd tai ligu hoat déng
IDR_MAINFRAME
File  Edit View Window Help .
IDR_WRXCONTYPE Thye don trinh chira khi tai lidqu hoat dong
l—— Cac myc thue don clia trinh dich vu s& duge xen vao day
File | | Windows
IDR_WRXCONTYPE CNTR [P Thue dom trinh chia kb tai ligu hoat dtng va déi tuong OLE
- - kich hoat tal chd

Hinh 10.2 Ba tai nguyén thuc don

10.4.2 Lop CWrxContainerltem

bic tnmg mdi cia trinh chita OLE 1 ¢6 theém 16p CWrxContainerltem, ching duge suy dién 1ir
16p COleClientliem. Nhur dé biét, mot d6i twong cta 16p ndy Ja ddi wrong OLE nhing duge trinh
dich vu OLE trg gitip. Khi xen d6i tugng vao trinh chita OLE, thi d6i twgng CWrxContainerltem
duge 1ap va chiing chi mat di khi tai liéu trinh chita OLE bi déng la_li'hay muc nhiing tuong img hi
trinh dich vy bai bo. Khi CWrxContainerltem dugce 1ap, cdu tir ddi hdi con trd dén doi tuong & lidu
cia trinh chita OLE sao cho d6i tuong dice 14p s& két nGi v6i tai licu tinh chita. Lop
CWrxContainerltem c6 thé nhu sau:

class CWrxContainerltern : public COleClientltem
{

DECLARE_SERIALICWrxContainerltern)
// Céu t
public:

CWrxContainerltem{CWrxContainerDoc® pContainer = NULL):
// Chii §: pContainer c6 thé la NULL d€ kich hoat IMPLEMENT _SERIALIZE.
/7 IMPLEMENT_SERIALIZE yéu ciu Idp ¢é cdu i véi déi s& Ia 0-
// Théng thuong dai tuong OLE duge 1ap véi con trd tai iéu khac NULL
/7 Cac thuée tinh
public:

CWrxContainerDoc® GetDocument()

{ return {CWrxContainerDoc*)COleClientltem::GetDocument(): }

325



Chuang 10 Nhing va lign két adi tugng (OLE)

CWrxContainerView* GetActiveView()
{ return {CWrxContainierView*)COleClientltern::GetActiveViewd): |
// Céac ham ao
public:
virtual void OnChange{OLE_NOTIFICATION wNotification., DWORD dwParam):
virtual void CnActivate();
protected: '
virtual void OnGetltemPosition{CRect& rPosition):
virtual void OnDeactivateUI{BOOL bUndoable};
virtual BOOL OnChangeltemPosition{const CRect& rectPos):
// Cai dat '
public:
void GetServerSize{):
void Invalidateltern();
CRect m_Rect;
~CWrxContainerltern();
#itdef _DEBUG
virtual void AssertValid{) const;
virtual void Dump(CDumpContext& dc) const;
#endil
“virtual void Serialize{CArchive& ar);
i

Caiu tir cia 16p trén ddy durge goi mot cich thong thudng, 14y con trd dén tai lidu trnh chéa 13
d61 s0. Tham s6 ¢6 gid tri mic dinh NULL vi co ché nhip yéu cdu ¢6 cdu tir mic dinh.

Hon nita, cée thinh phan dit liéu cia I6p CWrxContainerltem 6 thé Iwu trir chit nhat xdc dinh vi
1ri cda d6i tugng nhiing. Hdy xen thém khai bdo sau day vio viing public ciia dinh nghia 1ap:

CRect m_Rect; .// Vi tri cha muc trong d8i tuong tai liéu

Vi trf cha m8i muc trong tai liéu duge 1wy trir trong bién niy. Ta ¢6 thé dat gi4 tri ban ddu cho
chiing trong cfu tu.

CWrxContainerltem::CWrxContaineritem{CWrxContainerDoc* pContainer)
: COleClientltem{pContainer)

{
fnﬁReci.SetRecl{lO, 10, 100, 100); // Dat vi tri ban diu

b '

Chid ¥ ring cdu tlf s goi clu tr 13p cd s& trong danh sdch khdi dong va chuyén cho chiing con
tro dén d6i tugng tai licu.

Khi trinh dich vy thay ddi d6i tugng nhing, chiing goi ham thong béo cho khung img dung biét
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c6 sy thay d6i. Khung tmg dung sé goi ham thanh phin OnChange ciia d6i Wwong trong trinh chia
OLE. Trinh chita quén 1y cira s6 noi hién thi d6i tuong 8 thue hién mot s6 cong vite vé sy thay déi
ny. ‘

Ly do dé goi ham OnChange duge thé hi¢n trong d6i cia him 12 nCode va dwParam véi kiéu
OLE_NOTIFICATION va DWORD. Néu nCode ¢6 gid tri OLE_CHANGED thi ¢6 nghia rang d6i
wong da thay déi. Con gid tri OLE_CHANGED_STATE cho bi6t d6i tugng di bi thay ddi theo
cdch khdc. Ma trinh cia ham thanh phdn OnChange ¢6 thé nhr sau:

void CWrxContainerltern::OnChange{OLE_NOTIFICATION nCode. DWORD dwParam)
( .
ASSERT _VALID(this};
COleClientltem: :OnChange{nCode. dwParam);
// Khi mot muc dang bi sita d6i chiing sé gl théng bao vé su thay ddi
//trang thai hay hién thi ndi dung cla ching.
switch(nCode)
{
case OLE_CHANGED:
[nvalidateltemd);
GetServerSize(); // Cap nhéat kich thudc
break;
case OLE_CHANGED_STATE:
Invalidateltem);
break:

o

}

Doan ma trinh trén thay thé 11 goi UﬁdatcAllViews trong cdc cai dat thong thudng. Ta s€ cap
nhat mot cach ¢é iua chon, phu thuge vao céi gi xdy ra vai d6i tugng nhung. Khi gid tri nCode cho
bi¢t ngi dung trinh dich vu thay d6i thi ta phdi v& lai dGi tuemg. Bt din bing viéc goi him
Invalidateltem s& duoe cai vao 1op CWrxContainerltem. Ta cling phdi quan tam dén viéc trinh dich
vu ¢6 thé thay ddi kich thudc clia dGi tugng, ta s luu trit viing cita s6 noi doi tuong chiém trong
thanh phan m_Rect va hi¢u chinh lai viing nhin cla (3 liGu trong trinh chita Didu niy duge thuce
hi¢n trong ham GetServerSize clia 16p CWrxContainerltem,

Gi4 tri thit hai cia nCode phin 4nh sy thay d6i trang thdi,chdng han nhu d6i tygng bi kich hoat
nhung khong bi sira d6i, hay ngudi diing nhdn ddp chuot trén d6i tugng trong ving nhin tai lidu dé
sira d6i ching. Trong trudng hgp ndy, ta chi cdn vé lai ddi tugng biing céch gof ham Invalidateltem.
Ham nay duge chi dat nhur sau:

void CWixContainerltemn: :invalidateltern{)

{
/7 Goi ¢ cap nhat toan b6 viing nhin trong tai liéu
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GetDocument{)->Update AllViews{(. HI_NT_UPDATE_]TEM. this):
'

N6 got him thanh phin UpdateAllView cla d6i tieemg (3i licu dé vé Tai toan bo vitng nhin, Gia
trt tham s thit hai 1a HINT_UPDATE_ITEM cho biét riing tham s& thit ba [i dia che d6i twong hién
hanh. Ching duge st dung khi ham OnUpdate trong quan sat tai licu trinh chita duoe por nher [ két
qua cta It goi UpdatcAllView,

Ta ¢6 thé dinh nghia gid i cla HINT_UPDATE_ITEM trong tep inh nghia lap
CWrxContainerliem. Xen dong Iénh sau day vao diu 1¢p CWrxContainerltem. h:

#define HINT_UPDATE_ITEM 1

Ham thanh phan GetServerSize ciia 1dp CWrxContainerliem s& dire caj At nhir sau:

void CWrxContainerltem::GetServerSize()
I

CSize aSize; // Lap d6i tugng kich thudce

if (GetCachedExtent{&aSize)) // Nhan kich thude cla muc hien hanh
{

// Kich thude duge CLE xac dinh theo don vi HIMETRIC

CClientDC aDC{0): // Nhan nait canh thiét bi

aDC HIMETRICtoDP{&aSize): // Chuyén déi kich thudc sang toa dé thist bi
Vi Kié_'m tra xem kich thude da thay d8i va muc khéng bi kich hoat tai ¢hd?
if {aSize |= m_Rect.Size() & lsnPlaceActive()

{

[nvalidatelternt);

//Thay déi kich thude mé cho mue

m_Rect.right = m_Rect left + aSize.cx: .

m_Rect.bottorn = m_Rect.top + aSize.cy:
[nvalidateltern():

)

'

Kich thudc cita d6i twong OLE duge heu trir 1rong d6i wong aSize nhds him thinh phian
GetCachedExtent thira hudng tir 16p co ¢ COleClientltem. Néu d6i tugng rong, ham ndy cho L
gid tri FALSE va s¢ khong lam gi tiép theo.

Kich thuGe cha d6i wrong OLE chuyén dén hay chuyén tir khung fmy dung phii o6 dun vi
HIMETRIC d¢ dam bao ring chiing duoc thong nhil quin 1y. Chiing durgre coi lit don vi chudn cho
kich thude di twong OLE vi ¢ d0 chinh xdc cao hon cdic don vi khic nhu LOMETRIC,
HIENGLISH hay LOENGLISH. C6 nghia riing mét khi chuyén Kich thude cho khung img dung 1hi
phai chuyén d6i sang HIMETRIC. Mdi khi nhan kich thudc tie khung ting dung phai chuyén doi tir
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HIMETRIC sang don vi dang sit dung. Trong trinh chita ta ¢in chir nhit c6é don vi thiét bi (pivel),
vay ta s& sit dung him chuyén d6i ctia déi tugng CClientDC. '

Sau khi chuyén ddi aSize sang pivel, kiém tra kich (hude ndy ¢ khde kich thude Tuu trong
m_Rcc hay khong? Ta khong ¢in lam g1 khic néu kich thude khong thay ddi. Néu muc duge Kich
hoat tai chd va kich thude ndi tren o6 thay d6i thi khung (ng dung s¢ goi him
OnChangelicmPosition.

Him thanh phdn Size cia 10p CReet cho lai kich thude chir nhat lva trong m_Reet. Ham
IsinPlaccActive thita hudmg tir 1op COleClicntltem s¢ cho lai gid (ri TRUE néu Jdoi wong dang
duge sira doi va gia tri FALSE trong treimg hap ngage lai.

Lap CWrxContainerltem ¢6 hai ham thinh phin lién quan dén vi irf cia doi tugng trong guan
sit  1a  OnGetltemPosition  vi OnChangeltiemPosition.  Khung  (mg  dung s pol ham
OnGetlternPosition dé biét noi hién thi doi twung trong trinh chita méi khi doi teeng bi kich hoat
tai ¢ché. PGi 56 clia him s€ chita cdc thong tin cin thiét. Chi it clla chiing ¢6 the nhir sau:

void CWrxContainerltem::OnGethemPositionilCRect&: rPosition)

!

ASSERT_VALID(this):

rPasition = m_Rect:

i

Poan trinh trén gdn gid tn ¢d trong thanh phin m_Rect clia d6i tugng vio d6i 53 cha ham. Vi
chit nhat trong m_Reet ludn duge cip nhdt mdi khi ¢6 tin hicu thay dai 1 tAnh dich vy, cho nén
ching luon 13 chit nhit hi¢n hanh.cia d6i tugng. Ham thanh phian OnChangeliemPosition duoe goi
mdi khi dich chuyén d6i wugng nhiing trong viing quan sdt, khi thay d6i Kich thude khung ddi
tuong, hay kbi trinh dich vu yéu cdu thay doi Kich thude dai tuong. Cai dat clia him nay ¢6 the nhue
hH1IN

BOOL CWrxContainerltem::OnChangeltemPoasition{const CRect& rectPos)

{

ASSERT_VALID(this):
if (!COleCIjént]tem: :OnChangeltemPositionfrectPos)
return FALSE;
Invalidateltem(};
m_Rect = rectPos: // Dat lai kich thudc
Invalidateltern(): ' .
GetDocument(}->SetModifiedFlag(): // Danh dau tai lieu thay d6i
return TRUE:
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10.4.3 Quan Iy da déi tudng nhing

b¢ quin Iy nhidu d6i nrmy nhiing trong trinh chia ta phdi thém chire nang cho 1dp
CWrxContainerView d¢ nguii diing 6 thé chuyén wr ddi trgng nhiing nay sang doi tirmg nhiing
" khdc. C6 nghia Ja o6 khi nang theo doi doi i tich cye hién hinh., x(r I¥ rhén phim chud! trong
ving rhin d¢ chuyén sang d6i wgng tai vi (i con chay chudt va i 106 nhin ddp chudt hing kich
hoat d6i teeng i vi tri con chay chudt. Lap quan sdt di ¢6 thinh phin dit lidu m_pSelection dé lwu
con ird dén doi wgng nhidng, vay ta phii heu ddi wrong tich cue hi¢n hanh vio bith nay.

Chon ddi tuong

Ta vdn xen thém doan mi trinh quin 1y thong ticp WM_LBUTTONDOWN  vio Idp
CWrxContainerView. Doan mi tinh d6 ¢o the nha sau:

void CWrxContainerView::OnLButtonDown(UINT nFlags. CPoint pomnt}

/¢ Lay dia chi cba muc bj nhan

CWrxContainerltem* pHitltem = HitTestltems{point);

Selectltem{pHitltern): // Chon muc bi nhin

if {pHitltem)

{
CRectTracker aTracker: //Lap chif nhat
SetupTracker{pHitltem. &aTrackerl: // Dat chit nhat vao muc da chon
UpdateWindowl): // Vé lai cita sé

// Cho phép chir nhat thay d8i kich thuc™

// Ham Track{} cho gia tri TRUE khi kich thude chit nhat thay déi .

" if {aTracker Trackithis.point))

{
pHitltem->Invalidateltem():
pHitltem->m_Rect = aTracker.m_rect;
pHititem->Invalidateltem{): :
GetDocument(}->SetModifiedFlag(: // danh dau syt thay ddi cta tai lisu
}

!

CView::OnL ButtonDowninFlags. point):

1

Poun trinh trén goi ham trgf gidp HitTestliems dé nap gid (ri ban diu cho pHitltem. Ham nay
duy¢t toan bd cdc ddi tigng OLE trong trinh chita cho dén khi fim thily doi tugng OLE ¢6 chir nhat
bao chita d6i tugng point. B6i tymg point duge chuyén dén dér ciia ham quin ly. Vay d6i tugng
dudi con 116 chudt s& 12 d6i tugng bi nhin dip chuot. bia chi ciia chiing duoc cho lai va luu trong
con trd cyc bd pHitltem. N&u khong d6i tuong nio duge chon (hi ham HitTestItems cho lai con trd
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gid tri NULL.

Néu ngudi sit dung nhdn chudt iren-d6i twong nhing, 1a s¢ o 1ap d6i tgng cla kip
CRectTracker. DSi tugng ciia 16p nay la chit nhit vi duge goi 13 chir nhit theo doi. Ta oo the hicn
thi chiing bing ¢dic dudmg lién we, chim chdm hay gach pach. Co thé sir dung d6i g
CRectTracker bt ky diu. Doan trinh rén diy khéi dong ddi tugng chir nhit theo ddi aTracker nha
ham trg giGp SetupTracker d¢ ¢t chir nhat theo ddi ¢ caing kich thurde vt chir nhin cia doi tueng
nhing tré bdi pHitliem. Sau khi khéi dong, doan trinh 1én go1 ham UpdateWindow cin lap
CWrxContainerView. Ham nay thira hlr'(’mg pidn idp tir 16p CWnd vi yéu ciu vE ngay lai clta s0.
Néu thod mién diéu kién cha l1énh if, ham thanh phin Track cia doi tigng chit nhiit theo don duge
goi. DGi cha him 12 con trd dén cira 80 hign hinh vii vi irf cia con chay chudt hign hanh point. Ham
cho phép ngudi sit dung thay doi kich thude chit nhit theo doi bang di khung ctia chiing. Ham
Track lwu chit nhit mai vao ddi tugng chir nhit theo doi vii cho lai gid ti TRUE Khi thay Jd0i &ich
thudc cia ching va cho gi gid ti FALSE trong trudmg hop nguge lai. Néu chir nhit theo doi thay
d6i, d6i tugng hién hanh duge vE Tai vai kich thide oi. Thanh phin m_reet ctia do temg chir nhin
theo dBi s& chita chit nhit mdi, chiing & luu (r¥ thinh phin m_Rect cia doi tegng nhing. Cuoi
ching d6i tugng dtrge vE Tai vai Kich thde ma. '

Ham HitTestltems tim muc mi ngudi st dung nhin chudt trén Jé trong todin bd ¢de muc nhing
ciia t3i licu. Hm ndy <6 thé nhur sau:

CWrxContainerltem™ CWrxContainerView::HitTestiternstCPaint aPoint)
{
CWmxContainerDoc® pDoc = GetDocument():
CWrxContainerltem* pltem = {:; // ndi Itu con trd d&n muc
// Lay vi tri clia myc thit nhat
POSITION aPosition = pDoc->GetStartPosition);
while (aPosition) // Duyét toan bd muc '
{
pltem = (CWrxContainerltern™}pDoc->GetNextltem{aPosition);
if {pltem->m_Rect.PtInRect{aPoint))
return pltem; // Cho lai con trd dén muyc dugc nhan
) ' \
return 0i// Khéng nhan myc nao
1

Sau khi di ¢6 con trd déh d6i tugng tii licu, ta tao 13p con trd pltem d¢ luu dja chi cla doi
tugng duge chon. Ta ldy vi trf cla ddi tugng thit nhit trong tai li¢u bang ham thanh phin
GetStartPosition cha d6i tuong 12 1i¢u. Ta s& duy@t todn b danh sdch d6i trong nhiing bang ham
thanh phdn GetNextltem ctia ddi tugng tai li¢u. Trong vong lap, thinh phdn m_Rect ctia timg d0i
twong nhing duge kiém tra nhd ham PtinRect clia CRect dé bict doi tugng aPoint ¢b & trong chir

o
»
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nhit hay khdng. Néu cd, ham cho lai dja chi ddi tugng nhing. Néu duyét dén cudi danh sach ma
khong thoa min diéu kién trén, aPosition sé c¢é £id (n 0 va vong lap két thiic. Khi ta nhin phim
chuét vio di€m bén ngoai cdc ddi wong nhung. chuang trinh phai bai bd kich hoat cho d6i tugng
hi¢n hanh.

Khi ngudi sir dung nhin chudt trén doi wigng, 1a phii bii bo kich hoat cho déi tugng tich cuc va
kich hout d6i trgng mdi. Ham g giGp Sclectltem thye hi¢n vige nay trong trinh diéu khién
OnLButtonDown. Hiam Sclectliem ¢6 thé nhu sau: '

void CWrxContainorView:Selectitem(CWrxContainerltem 'plte'mj
{
iffm_pSelection!=0 && m_pSelection!=pltern)
m_pSelection->Close(): // Bai b tich cye cho 48 tuong
if (m_pSelection != pltern)
{
if im_pSelection) // Cé lya chon cu?
Onlipdate{0. HINT_UPDATE_ITEM. m_pSelection): // cip nhat vung
m_pSelection = pltem: // Gan hfa chon mé
if (m_pSelection} // Cé lfa chon méi?
OnUpdate(0. HINT_UPDATE_ITEM. m_pSelection:

)

E£nh if tht nhdt bai bo kich hoat cla d6i tugng dang duge chon (dia chi clia chiing lwu trong
m_pSelection) khi chiing khong phdi 12 d&i frgng vira maéi chon (dia chi lvu trong pliem). Lénh if
tigp theo s€ Kiém tra xem dia chi cta doi trgng mdt ¢6 khdc vai d6i tugng cii khong. Néu gidng
nhau, ta khong phdi lam gi. N&u khong ta kiém tra dia chi clia muc dang duge chon cé khice O hay
khong d¢ goi ham thanh phian OnUpdate cia quan sdt. Quoi cting ta lwu dia chi cia d6i wong
nhing mdi vao thanh phin m_pSclection. Néu chiing khdc khong ta lai goi ham thanh phin
OnUpdaie 13n nita. '

Ham trg gitip cudi ciing thue hién da}l' kidu cho chit nhdt theo doi. Ma trinh cia ching nhu sau;
void CWrxContainerView::SetupTracker{ CWrxContainerltem "pltem. CRectTracker *pTracker}
{ ' .
pTracker->m_rect = pltem->m_Rect;
if {pltem == m_pSelection) )
pTracker->m_nStyle | = CRectTracker::resizelnside;
if (pitemn->GetType(} == OT_LINK)
pTracker->m_nStyle | = CRectTracker::dottedLine:;
else " pTracker->m_nStyle | = CRectTracker::solidLine:
if (pltem->GetltemState() == COleClientltem::openState | | .
pltem->GetltemState() == COleClientltem: :activeUlState) -

]
'
2



Chuong 10 Nhung va lién két d8i tuang (OLE)

pTracker-bfn_nStyle | = CRectTracker::hatchinside;

Thanh phin m_rect cia ddi twgng chit nhat theo doi luu trif toa do ciia chit nhat &é bidu dién chix
nhat theo d6i theo don vi thict bi. Gid tri clia chling duge gén 1l thanh phin m_Rect clia d6i tuong.
Kiéu cta d6i tugng chir nhat theo doi duge hwu trong thanh phin m_nStyle. Cc tén hing clia cic
thu¢c tinh kiéu chit nhat theo doi duge luu trong d6i tugng CRec(Tracker. Gid tri clia chiing o6 thé
nhu sau:

solidLine Khung chit nhit la dudng lign tuc, ap dung cho d5i tuong thu dang
dottedLine Khung chi nhét la duc‘mg cham ch3m, si dung cho d6i tuang lién két.
hatchedBorder Khung chir nht |3 duong gach chéo, &p dung cho d6i tuang nhdng tich cuc.
resizelnside Biéu khién thay d6i kich thuee xuat hién trong chi nhat.

" hatchinside Hién thi gach chéo bén trong chit nhat, cho biét khong siia a6i duoc d&i tuong.

Ta @i cai dat kha nang co dan déi tugng bing di chir nhit theo d6i, nhung npudi sir dtjng vin
khong nhan bi€t ching trén man hinh. Giai quyét vin dé nay biing thay d6i hinh dang con chay
chudt nhu trong céc (g dung Windows thong thutmg. Vay, (a phii xen thém trinh diéu khién xir
Iy thong diep WM_SETCURSOR. Trinh diéu khién phdi ¢6 kha ning kiém tra xem con chay chuot
cé lién quan dé€n chit nhat theo ddi cla d6i tugmg dd duge chon hay khong, Ma lénh clia ching c6
thé nhu sau:

BOOL CWrﬁContainerView: :OnSetCursor{CWnd* pWnd. UINT nHitTest. UINT message)
{ .
if (pWnd == this && m_pSelection)
{
CRectTracker aTracker; // Lap chit nhat theo déi _
SetupTrackerim_pSelection. &aTracker); // Dat kidu chit nhat theo dai
//Thay d&i hinh dang con chay chuét trén déi tugng dang chon
if faTracker.SetCursor{this. nHitTest))
return TRUE; // Néu nhan chuét trén chif nhat tracker, cho lai TRUE
i
retum CView::OnSetCursor(pWnd. nHitTest, message);
} .

Tham s6 thit nhat clia ham didu khién 13 con trd dén cita s6 chita con chay. Tham s6 thit hai cho
bict con chay ¢6 trong cira 6 quan st hay khong? Tham s6 thit ba:1a thong diép chuot, ta khong
xur 1y chiing & day.

Kich hoat déi twgng nhing

Khi nhin dip phim chu6t trén ddi rgng thi dGi tugng duge chon. Viy ta phdi xen thém trinh
quan 1y thong diep WM_LBUTTONDBLCLK nhu duéi day vio 1dp CWrxContainerView.
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void CWrxContainerView::OnlButtonDbICIk{UINT nFlags. CPoint point)

1

OnlLButtonDown{nFlags, point};

it (m_pSelection)
m_pSelection->DoVerb{{GetKeyState{WVK_CONTROL) < 0) ? OLEIVERB_OPEN
: OLEIVERB_PRIMARY. this}:

CView::OnLButtonDbIClkinFlags. point);

!

Vi ta st dung phim trdi chudt nén doan trinh 1rén ¢6 goi him OnlButtonDown. Néu con tro
m_pSclection khic khong, trinh s goi ham thanh phin DoVerb ciia d6i tuong nhiing dang chon.
Pong 1 (verb) ¢6 ¥ nghia dac bi¢t trong ngir canh OLE. Chiing chi ra tdc dong cia d6i wgng
nhing d€ trd 1% yéu cdu cia ngudi ding. Ham GetKeyState kiém tra trang théi ciia phim trén ban
phim. Nu nhiin dip phim chudt va nhin phim Cur thi "dong 1" OLETVERB_OPEN duyc chon,
néu khong st chon "dong 1" OLEIVERB_PRIMARY. bong tr OLEIVERB_OPEN s& mdé doi
tugng dé sira d6i trong clra 6 riéng bidt cia trinh dich vu mac dit d6i wong van cdn nhéng trong
trinh chita. D3I wong trong trinh chifa s& ¢é khung gach chéo. Bong tir OLEIVERB_PRIMARY
kich hoat trinh dich vu va-cho phép sira ddi doi tugng ngay tai chd trong trinh chifa.

Vé lai da d8i tuvong nhing

Ta phidi md rong ham OnDraw cta 16p CWrxContainerView dé v& lai cic dBi wgng trong tai
liéu chita. Ham ndy ¢6 thé nhu sau:

void CWrxContainerView: :OnDraw(CDC" pDC)
|
CWrxContainerDoc® pDoc = GetDocurnent(}:
ASSERT_VALID{pDoc}):
// Lay vi trf cla déi tugng nhing th nhat
POSITION aPosition = pDoc->GetStartPosition():
while (aPosition} // thute hign cho méi d6i ttong trong danh sach
{
CWrxContaineritem® pltem = (CWrContainerltern”)pDoc->GetNextltemn{aPosition);
pltem->Drawi{pDC, pltem->m_Rect): // Vé déi tugng
// Tao chit nhat theo déi cho déi tugng tiép theo
CRectTracker aTracker; // Tao chif nhit chit nhat theo doi
SetupTracker(pltem, &aTracker); // Dat thuoc tinh cho d8i tuong hién hanh
aTracker.Draw{pDC); // V& chit nhat chit nhat theo doi

}

Boan trinh trén duydt 10in bd dot tugmg nhiing trong (@i licu nhos ham GetNextltem trong vong
lip while. Him Draw thira hudng ar Idp e sér COleClientltemn s¢ vE Ini d6i wegmg. Ta khong xay
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dung ham nay cho ldp CWmxContainerView vi chinh trinh dich vu v& ddi tugng chit khong phai
trinh chita. Ham OnDraw clia d6i tuong OLE trong trinh dich vu $3 phat sinh anh d6i tugng OLE
trong khuon miu metalile. Him Draw ciia COleClientitern ¢6 khi ning tham nhap ching d¢ hién
thi trong mét ngit cinh thigt bi. Sau khi v& xong, doan trinh trén 130 ra chit nhit theo ddi ¢6 thuoe
tinh trén co s& trang thdi cia doi tuong nhiing.

Xen déi tugng

Ham OninsentObject cha 16p CWrxContainerView sau diy cho phép xen d6i tugng méi vio
trinh chira.

void CWrxContainerView::OnlnsentObject()
{
// Kich hoat hop thoai Xen ddi tuong chudn dé 1y théng tin cho
// 881 tuong méi CWrxContainerltem
COlelnsertDialog dig:
if {dig.DoModal(} 1= IDOK)  returmn;
BeginWaitCursor{};
CWrxContainerltem” pltem = NULL:
TRY
(
7/ Tao d6i tgng mdi két ndi vdi tai ligu.
CWrxContainerDoc* pDoc = GetDocument():
ASSERT_VALID{pDoc);
pltem = new CWrxContainerltem(pDoc});
ASSERT_VALID(pltem):
// Khéi déng déi ttgng.
if ({dlg.Createltem(pltem)) AfxThrowMemoryException{): // xuit hién I6i?
ASSERT_VALID{pltem):
pltem->UpdateLink{:// Hién thi lai d6i tuong
pltem->GetServerSize():// cap nhét kich thude dsi titomg
if (dlg. GetSelectionType(} == COlelnsertDialog::createMNewltem)
pitern->DoVerb{OLEIVERB_SHOW. this):
ASSERT_VALID{pltem):
// Déi tong xen cudi citing & trang that dude chon
Selectitem(pltem}: // Chon déi tugng xen cudi cliing
pltem->Invalidateltern{):
" m_pSelection = pltem:
pDoc-=UpdateAllViews{NULL);
]
CATCHI(CException,. e}
{
if (pltern |= NULL)
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| o
ASSERT_VALID{pltem}):
plterm->Delete{);
'
AfxMessageBox(IDP_FAILED TO_CREATE):
H
END_CATCH
EndWaitCursor{);
}

10.5 CAl DAT TRINH DICH VY OLE

Tuong ty nhy trinh chita OLE, hiy str dung AppWizard d8 xay dimg trinh dich vu OLE. Chiing
tam gidm thidu déng ké cong vite cdi dat. Gid sir phii xdy dimg trinh dich vu ddy di ¢6 ten
Sketcher, ta sé xay dung rép project cé 1€n Sketcher. Trong qué trinh phai sinh cdc 1ép cla tmg
dung hay chon thugc tinh Full _server tai bude 3. Chon phim Advanced trong btrde 4. Nhap “skd”
vae hOp soan thio File extension. Nhin phim Finish dé phdt sinh céc tep chvong wninh
SketcherDoc.cpp, SketcherView.cpp, ....

10.5.1 Téng cuong chic ning vé cho chuwong trinh

Ta hiy tang kha ning v& bing phim chudt cho trinh dich vu vita phat sinh trén day. Hay nhap
cdc dong ma trinh vdo cdc tép nhur sau:
Tép Elements.CPP
// Cai dat 16p duemg vé
#include "stdafx.h” .
#include <math.h>
#include "QurConstants.h”
#include "Elements.h”
IMPLEMENT_SERIAL(CElement. CObject. VERSION_NUMBER}
IMPLEMENT_SERIAL{CLine, CElement. VERSION_NtIMBER) -
// C8u tt Cline
CLine::CLine{const CPoint& Start. const CPoint¥% Fnd)
{
m_StartPoint = Start;  // Diém diu clla dutmg
m_EndPoint = End: // Diém cudi dumg
/7 Dinh nghia chit nhat
m_EnclosingRect = CRect{Start. End):
m_EnclosingRect NormalizeRect{);
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2/
void CLine::Draw(CDC* pDC. const CElement* pElement) const
{
// Vé dudng
pDC->MoveTolm_StartPoint};
pDC->LineTolm_EndPoint);
i
/f
// L&y chit nhat bao doan thing
CRect CElement::GetBoundRect() const
{
CRect BoundingRect: // D&i tugng luu chit nhat bao
BoundingRect = m_EnclosingRect;
// Tang d6 réng chit nhat
int Offset =1;
BoundingRect InflateRect{Offset. Offset):
return BoundingRect:
!
s
void CElement::Serialize{CArchive& ar)
{
CObject::Serialize{ar); /7 Goi ham I6p co s&
if {ar IsStoring())

ar << m_EnclosingRect ;
else
ar >> m_EnclosingRect ;
}
/r
void Cline::Serialize{CArchive& ar)
{
CElement::Serialize(ar): /7 Goi ham cla 18p co sd
if {ar.lsStoring())
ar << m_StartPoint << m_FndPoint;

ele
ar >> m_StartPoint >> m_EndPoint;
1
//

Tép Elements. H

#if ldefined(Elements_h)
#define Elements_h

class CElement : public CObject
{

22-LTWIN 337



Chuang 1G Nhing va lién két déi tugng (OLE)

DECLARE_SERIAL{CElement)

protected:

CRect m_EnclosingRect; // Chit nhat bao quanh duéng
public:

virtual ~CElement(){} /7 Hiy tit do

// Ham vé do
virtual void Draw{CDC" pDC, const CElement® pElement = 0} const {}
CRect GetBoundRect{) const; // LAy chit nhat bao doan thing
virtual void Serialize{(CArchive& ar):
protected:
CElement(}{} // C3u t? mac dinh
k
// Lép dinh nghia d4i tuong duong
class CLine : public CElement .
{
DECLARE_SERIAL{CLine)
public:
// Hién thi duéng
virtual void BrawCDC* pDC, const CElement* pElernent = 0) const:
// Céu tlt '
Cline(const CPoint& Start, const CPoint& End);
virtual void Serialize{CArchive& ar);
protected:
CPoint m_5StartPoint:
CPoint m_EndPuoint:
CLine({}
h
#endif //!defined(Elements_h}
S
Tép OurConstants. H

const WORD LINE = 101U,
const UINT VERSION _NUMBER = 1:
£/

Budc ti€p theo 1 sira d6i cdc tép cha chuong trinh, bao gém:
Cai ddt dit liéu tai liéu va cac ham ghép néi
Xen céc thanh phin dir liéu protected sau vio 16p CSketcherDoc.

WORD m_Element;
CSize m_DocSize;
CtypedPtrList <CObList, CElement*> m_ElementList; //Danh sach doan thing
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M4 i¢p StdAfx.h, xen ddng 1enh #include <afxtempl.h> vao sau dong lénh #include <afxole.h>.
Sira ddi cdu tir CSketcherDoc nhu sau:

CSketcherDoc::CSketcherDoc)

{
EnableCompoundFilef);

m_Flement = LINE; /7 Khéi déng kidu dueng
m_DocSize = CSize(200,200): // Kich thude tai lieu
)

Vi ¢6 st dung én hang LINE cho nén xen thém dong 1énh #include "OurConstants.h” vao ddu
tép SketcherDoc.cpp. Huy ti cia 16p phdi bii bd d6i trong danh sdch dudng thing.

CSketcherDoc::~CSketcherDoc{}

{
// Lay vi i dau danh sach
POSITION aPosition = m_ElementList. GetHeadPosition(}:
// xoa titng thanh phan
while (aPosition)
delete m_ElementList. GetNext{aPosition);
m_ElementList. RemoveAll)); // Xo4 toan ba con trd
}
Téang cudng cdc ham ghép ndi vie viing public cho 16p tai liéu nhu sau:
WORD GetElementType(} const
{ return m_Element; )
void AddElement{CElernent* pElement)
{ m_ElementList. Add Tai{pElement); }
POSITION GetListHeadPosition{) const
{ retun m_ElementList. GetHeadPosition(); }
CElement” GetNext(POSITION& aPos} const
{ return m_ElementList. GetNext{aPos); }
CSize GetDocSize() const
{ return m_DocSize; |

Vi ¢6 sif dyng dén 16p CElement, vay xen thém ddng #include <Elementsh> vao 1ép
SketcherDoc.h. Tiép theo phdi cai dat ham vao-ra dé khung (ng dung str dung luwu tai Ticu khi ddi
tuong nhing khong con & trang théi tich cuc. Khi kich hoat lai d6i tugng, (ai licu sé duge khoi
phuc.

void CSketcherDoc::Serialize{CArchive& ar)
{

m_ElementList. Seriaize{ar);  // Vao ra danh sach doan thing
if (ar.IsStE:)ring(}]
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ar << m_Element << m_DocSize:
else

ar >> m_Element >> m_DocSize:;

i
Cai ddt thuc don

Ta s€ xen thém thue don Element, muc thue don Line vio IDR_SKETCHTYPE cia trinh dich
vu nity. Tiép theo ta xen thém trinh didu khién COMMAND vi UPDATE_COMMAND_UI vao 1dp
CSketcherDoc cho muc thue don Line. Haly sit dung ClussWizard d& 1am nhe cong viée nay, Trinh
diéu khién chon thuc don ¢é thé nhu sau:

void CSketcherDoc:-:OnElementLinel(}

{
m_Flement = LINE; /7 Kidu ve la duomg
1

Con trinh diéu khién c4p nhat chon muc thuc don 1a:

void CSketcherDoc::OnUpdateElementLine{CCmdUI* pCmdUi)
{

pCndUl->SetCheckim_Element==LINE};

}

Ngoai thic don IDR_SKETCHTYPE, ta cOn thdy hai thuc don khéc trong trinh dich vu. Thuc
don IDR_SKETCHTYPE_SRVR_EMB dugc sir dung khi trinh dich vu m& hoan toin d8 sira ddi
d6i tugng nhiing trong trinh chita. Con thuc don IDR_SKETCHTYPE_SRVR_IP duoc sir dung khi
sita d6i d6i twong tai trinh chia. Hay sao chép muc thuc don Element cba thue don
IDR_SKETCHTYPE vao hai thuc don nay.

File Edit View €lement Windows Help

IDR_SKETCHTYPE_SRVR_EMB

Edt View Element Help

IDR_SKETCHTYPE_SRVR_IP

Cai ddt cac chitc ndng quan sat
Xen céc dong khai bdo thanh phdn dif lidu sau ddy vio viing protected clia Idp CSkf_:{cherView.
- CPoint m_FirstPoint;  // Diém ddu ciia doan théng
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CPoint m_SecondPoint;  // Didm th hai cha doan thing
CElement® m_pTempElement; '

Vi c6 sit dung dén 16p CElement, vy xen thém dong #include <Elements.h> vao w@p
- SketcherView. h. Cac thanh phin dir lidu ndy duge nap gid tn ban ddu tat clu (I cha kop.
CSketcherView::CSketcherView{)
{

m_FirstPeint = CPoint{0.0);

m_SecondPoint = CPoint(0,0):

m_pTempElement = 0;
} .

Céic ham quin 1y thong diép cdn xcn vio ldp quan sét tai thdi didm ndy I
WM_LBUTTONDOWN, WM_LBUTTONUP va WM_MOUSEMOVE. Hiy sir dung C{as‘erzmd
dé 1am nhe cong viéc nay. Cic ham cé (hé nhu sau:

void CSketcherView::Onl.ButtonDown(UINT nFlags. CPoint point)
{
CClientDC aDClithis);
OnPrepareDC{&aDC);
aDC.DPtoLP(&point); // Chuyén déi don vi thiét bi sang don vi logic
m_FirstPoint = point;
SetCapture(};
!
void CSketcherView::OnLButtonUp(UINT nFlags. CPeint point)
{
CSketcherDoc* pDoc = GetDocument():
if {this == GetCapture(}))  ReleaseCapture();
// N&u cb doan thdng. thém ching vao tai iéu
if {m_pTempElement)
{
pDoc->AddElementim_pTempElement);
pDoc-»UpdateAllViews(0, O, m_pTempElement):
m_pTempElement = 0; .
pDoc->NotifyChanged(); // Théng béo cho trinh chifa...
pDoc->»SetModifiedFlag(); /7 ..va trinh dich vu
1
)
void CSketcherView::OnMouseMove(UINT nFlags, CPoint point)
{
CChentDC aDClthis);
OnPrepareDC{&aDC);
if {nFlags & MK_LBUTTON) && (this == GetCapture(}))
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{
aDC.DPtol P{& point);
m_SecondPoint = point;
iflm_pTempElement)
(-
aDC.SetROP2(R2_NOTXORPEN);  // Chon ché& d4 veé
// Vé lai doan thdng ct d4 xo4 chiing
m_pTempElement->Draw(&aDC);
delete m_pTempElement; // x0é doan théng ci
m_pTempElement = 0, .
}
m_pTempElement = CreateElement(); // Tao doan thdng méi
m_pTempElement->Draw{&aDC); // V& doan thing
)
)

Ham trén day c6 goi ham CreateElement, ta hiy cai dat chiing:

CElement*® CSketcherView::CreateElernent()
{
'CSketcherDoc® pDoc = GetDocument():
ASSERT _VALID(pDoc); // Kiém tra xem con trd cé ding?
if{pDoc->GetElementType() ==LINE}
return new CLine(m_FirstPoint. m_SecondPaint);
else |
AfxMessageBox('Bad Element code”, MB_OK):
AfxAbort();
return NULL;
H
} .
Cai didt hién thi dit liéu

Viéc vé& cac doan thing duge thuc hicn trong ham OnDraw cta lap CSketcherView. Cai dat
chiing nhu sau: '
void CSketcherView::OnDraw{CDC* pDC)
L
CSketcherDoc* pDoc = GetDocument();
ASSERT _VALID{pDoc);
POSITION aPos = pDoc->GetListHeadPosition():
CElement* pElement = O: /7 Lua con trd doan thang
while (aPos}
{
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pElement = pDoc->GetNext(aPos); // LAy con tré doan thdng hién hanh
// Néu doan thing quan sat dudc...
if (pDC-)RectUisible{pElement—)GetBéundRect{)}]
pElement->Draw(pDC); // ..vé ching
}
}

Ham OnUpdate ciing phai dugc cai dat cho 10i goi ham UpdateAllViews khi xen thém mot doan
thing méi vao tai liéu. Poan ma trinh ctia ham nay dugc xen vao 16p CSketcherView.

void CSketcherView::OnUpdate(CView* pSender; LPARAM IHint. CObject® pHint)
{
if (pHint) {
CClientDC aDC(this);
OnPrepareDC(&aDC);
// LAy kich thudc chit nhat va chuyén déi hé toa 4o
CRect aRect = static_cast<CElement*>(pHint)->GetBoundRect();
aDC.LPtoDP(aRect);
aRect.NormalizeRect();
InvalidateRect(aRect);
}
else  InvalidateRect(0);
}

Chi ¥y ring phai xen thém lénh #include <OurConstants.h> dudi dong 1énh #include
<Sketcher.h> trong tép SketcherView.cpp.

% WixContamer - [WixCon1] .
i Fle Edt View Elemernt Window Help =18] x|
N 2] :

_—
[ N
Aoy L [ el o

Hinh 10.3 Trinh chira OLE va trinh dich vu OLE

343



Chuong 10 Nhing va lién két ddi tuong (OLE)

Deén day ta c6 thé dich, chay chuong trinh Sketcher ¢6 ¢ ché OLE. Hay khdi dong trinh chita
WrxContainer viva xay dung trong chuong nay. Chon muc thue don Edit/Insert New Objecr ... dé
xudt hién danh sich cic dich vu OLE, trong d6 c6 Sketcher Dociment. Néu ta chon chiing thi dai
tuong Sketcher duoc nap dé v cdc doan thiing.

10.5.2 Cai dét cac chitc ndng dich vu

boi tugng dich va 1a ban cia 16p COleServerltem trong trinh dich vu. Chiing ¢6 trach nhi¢m v&
doi tugng nhiing khi khong con tich cue. Trong thi du Sketcher, AppWizard tu dong phat sinh 1dp
CSketcherSrvrltem suy dién tit COleServerItem dé bidu dién d6i tuong nhing trong Sketcher. Mébi
khi d6i tugng nhing duge stra d6i, ham OnDraw trong 16p CSketcherView duge chuyén téi trinh
chita dé hién thi. Khi d6i tugng nhing khong tich cwe, trinh chta yéu cdu d6i ong
CSketcherSrvrltem vE chiing. Vay, ta phai cii dat chitc nang nay.

Cai ddt d6i twgng nhung

Bat wgng CSketcherSrvrltem ¢6 hai ahiém vy chinh; vé d6i tuong nhiing khi khong sira déi tai
chd va cung cdp kich thude tai licu khi khung \ing dung yéu cdu. Ham thinh phin OnDraw ciia lap
CSketcherSrvrltem thuc hi¢n vé con ham thanh phin OnGetExtent cung cdp kich thude tai licu.

Céch 161 nhat d€ v& d6i wwgng nhiing 13 sit dung ch do dnh xa MM_ANISOTROPIC. Ham
thinh phin OnPrepareDC clia 16p CSketcherView thuc hign chuyén ddi ch& do 4nh xa.

void CSketcherView:;:OnPrepareDC(CDC* pDC. CPrintinfo* plnfo}
{
CView::OnPrepareDC(pDC, plnfo);
CSketcherDoc* pDoc = GetDocument();
pPDC->SetMapMode(MM_ANISOTROPIC):
CSize DocSize = pDoc->GetDocSize();
// Chiéu y la am vi tai ligu trong ché€ dé MM_LOENGLISH .
DocSize.cy = -DocSize.cy; // d8idauy
pDC->SetWindowExt{DocSize); // Dat kich thudc cita 8
/7 Tinh t 1@ co dan gitta trinh dich vu va trinh chita
/7 Néu trinh dich vu khéng hoat déng tai chd thi ) le 1:1
CSize SizeNum, SizeDenom; /7 Nedi lwu t) Ja
pDoc->GetZoomFactor{&SizeNum, &SizeDenom);
int xLogPixels = pDC->GetDeviceCaps{L OGPIXELSX):
int yLogPixels = pDC->GetDeviceCaps(LOGPIXELSY);
int xExtent = {DocSize.cx * xLogPixels * SizeNum.cx) / { 100*SizeDenom.cx):
int yExtent = {DocSize.cy * yLogPixels * SizeNum.cy} / {100*SizeDenom.cy);
pDC->SetViewportExt{xExtent, -yExtent); // Dit kich thude ving nhin
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Hién thi d6i tugng nhing

Ham thanh phin OnDraw ctia 16p CSketcherSrviltem hién thi d6i tugng nhéing.

BOOL CSketcherSrvrltem:OnDrawiCDC* pDC. CSize#& rSize)
!
UNREFERENCED_PARAMETER(rSize};
CSketcherDoe* pDoc = GetDocument();
ASSERT_VALID{pDoc);
// Dat ché 46 anh xa va kich thudc
pDC->SetMapMode(MM_ANISOTROPIC);
CSize DocSize = pDoc->GetDocSizel); // Lay kich thude tai higu
DocSize.cy = -DocSize.cy;
pDC-)SetWindowOrg(0.0);
_pDC->SetWindowExt[DocSize}:
// Ma trinh vé d6i tugng & day
POSITION aPos = pDoc->GetListHeadPosition();
CElement* pElement = 0;
while (aPos) {
pElement = pDoc->GetNext{aPos);
if {(pDC->RectVisible(pElement->GetBoundRect(})
pElement->Draw{pDC):
}
return TRUE:
i
Sau khi chon ch€ do dnh xa, him OnDraw ldy kich thude tai liéu dé dat lai kich thudc cira so.
Gia sit mi trinh ctia Sketcher ¢é ch€ do 4nh xa 1a MM_LOENGLISH, géc toa 4o & gée trén-réi clia
viing lam viéc. Him trén ¢6 ham chuyén d6i sang ch€ d6 MM_ANISOTROPIC dé phit hgp véi qui
dinh chudn khi vé& d6i tugng dich vu nhiing. Vige v& lai d6i tugng duge thue hién trong ham
OnDraw. Ham khong vé tryc tiép trén man hinh, ma cac ham GDI s& tao ra anh tai liéu trong
meltafile doc 1ap thiét bi. Sau d6, kich thude viing nhin duge higu chinh trede Khi hién thi trong chit
nhat ciia cira s8 trinh chita. K&t qué 12 anh s& bi bién dang. Néu mudn git nguyen hinh dang thi s
dung ché do 4nh xa MM_ISOTROPIC. Trong ché d9 dnh x4 nay ta Khong dit gid tn cho tham s
rSize cua ham OnDraw.

L&y kich thuéc cia déi tuong nhing

Khung tng dung goi ham thanh phan OnGetExtent cla 19p déi tuong nhiing trong trinh dich vu
dé 14y kich thude tai ligu. M3 trinh cla ham ndy nhu sau:

BOOL CSketcherSrvritem: :OnGetExtent{DVASPECT dwDrawAspect. CSize& rSize}
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if (dwDrawAspect 1= DVASPECT_CONTENT)
return COleServerltem: :OnGetExtent{dwDrawAspect. rSize):
// Gei ham CSketcherSrutitern::OnGetExtent d8 lay kich thude thea don vi
// HIMETRIC.
CSketcherDoc® pDoc = GetDocument(};
ASSERT_VALID{pDoc):
tSize = pDoc-»GetDocSize();
CClientDC abDC(0);
aDC SetMapMode(MM: ANISOTROPIC):
// Dat gié tri kich thude cffa 8 la 1 inch trong ché dé MM_LOENGLISH
aDC.SetWindowExt{100. -100): // Kich thude chidu v 13 am
/7 Dat gia tr kich thude viing nhin pixels/inch
aDC . SetViewportExt{aDC.GetDeviceCa ps(LOGPIXELSX), aDC.GetDeviceCa ps(LOGPIXELSY)):
aDC LPtoHIMETRIC(&rSize); // chuyén déi kich thudc taj ligu thanh //HIMETRIC
return TRUE;
}

Pé chwong trinh c6 (hd dich dugc, hdy xen thém I¢nh #include <Elements.h> vio dau tép
Sr'c'rltcm-cpp.

Chuo‘ng trinh Sketcher trén day vira chay doc 1ap vira ¢6 kha ning chay véi trinh chita. Vige
diang ky véi Windows duge wy dong thue hién.
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CHUONG 11

PIEU KHIEN ActiveX

Chuang nay sé trinh by cdc quan ni¢m vé ActiveX va céc hoat dong clia ching. Sau d6 sé trinh
bay cic budc tao 18p ActiveX don gidn bing Visual C++.

11.1 ActiveX VA OLE

OLE va ActiveX chi 12 nhitng thuat ngit thuong mai cla Microsoft. Thuat ngit OLE thao ludn
trong chuong trude 1 tén tién than clia ActiveX. Chiing lién quan dén kha nang nhing tai li¢u dugc
tao 1ap tir mot ting dung vao tai liéu duge tao Hap tit mot ng dung khac. Quan ni¢m ban dau vé
OLE da thay d6i co ban theo thdi gian d¢ ngdy nay hinh thanh khdi niém mo hinh doi twgng thanh

‘phin (Component Object Model - COM). V& co ban thi ¥ tudng clia COM va OLE déu 1a dac 1a
ghép néi tdng quan dé xay dung céc thanh phin phin mém cho phép lién ket 4o véi nhau trong mot
ng canh.

" ActiveX 12 khai niém do Microsoft dit ra cho cong nghg c¢6 thé dp dung cho Internet. Vi vay,
nhu OLE, ActiveX hinh thanh trén ¢o & COM. Giita OLE va ActiveX ¢6 nhiéu diém gidng nhau
vi ¢6 thé st dung thay thé cho nhau trong nhi¢u trudmg hgp. Trude hét ta s€ khio sdt khéi niém
OLE va ActiveX, sau dé 12 4p dung cho cée didu khién.

11.1.1 Diéu khién OLE la gi?

Pidu khién OLE 1a tién ich cho phép lap trinh vién sir dung mi trinh clia ngudi khac. Thi dy, lap
trinh vién Visual Basic c6 thé sir dung cde diéu khién tao ra tir C++ trong mi trirh clia ho. Diéu
khién OLE cdn duge goi 13 OCX vi phdn m& rong tén 1ép clia ching 1a .ocx. Biéu khién OLE cho
kha nang cai dit phidn mém trén co s& thanh phan ¢6 st dung COM dé li¢n lac. Thyc t€ doi hoi cde
tmg dung ngdy cang phic tap. Chiing yéu cdu tich hgp céc (mg dung i tap cac thanh phdn mic di
cdc thanh phdn d6 duoc xay dung doc 14p. Khi phat trién tng dung tuan thi chudn trinh chita OLE
thi co lhe sit dung trinh dich vu OLE. Han ché ctia trinh OLE Ia trinh chita OLE Khong biét trinh
dich vu 1am c4i gi, va khong c¢6 co ché dé 1ap trinh vién lién lac vdi chung Piéu khién OLE lai
khac, chiing ¢6 kha nang lién lac thudng xuyen vdi tinh chifa.

11.1.2 Diéu khién ActiveX la gi?

Pidu khién ActiveX Ia diu khién thoa min hai diéu kién sau: ¢é khi nang lién luc véi trinh
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chita chia n6 thong qua ghép n6i COM c6 tén IUnknown va c6 kha nang tso 1ap ddu vao rieng
trong bo dang ky he thong (System Registry). Nhu trinh bay trong chuwong trudc, mdi déi tugng
COM phai cai ddt ghép ndi ¢é tén IUnknown. Tuy nhién c6 nhiéu.d6i twong COM (thi du trinh
chita va trinh dich vu OLE) ¢6 cai dat ghép n6i khéc. Viy, mot diéu khién COM s& 13 didu khién
ActiveX chimg nao chiing c6 kha nang 120 ra cde ddu vao tron g ding ky hé théng.

Thi du trong chuong trude i cai dat trinh dich vu OLE va trinh chifa OLE bing MFC, Mic du
ta da khong quan sét chi 1iét cdc ghép néi trong mi trinh MFC d€ cai dat trinh chita va trinh dich vu
OLE, nhumg chic chan ring méi trinh dich vu hay trinh chita OLE ddi hoi cii dat tap ghép néi dé
tuong tic véi nhau theo cich riéng. Tuong tu, didu khién OLE phat cii dit tap giao dign riéng. Vi
tiinh dich vu va diéu khién OLE 13 d6i tuong COM cho nén ching phai ci dat IUnknown. Péng
thoi chiing déu c6 khi nang tao ra ddu vao ding ky riéng, cho nén ching 1a didu khién ActiveX. Ta
¢6 thé ndi ring t4t ca céc diéu khién OLE 13 diéu khién ActiveX, nhung khong phdi 14t cd cac diéu
khi¢n ActiveX déu 13 diéu khién OLE.

Trong tai liéu Visual C++ di sit dung tén diéu khién OLE va didu Khién ActiveX thay cho nhau.
Rét nhi¢u 1dp cha MFC vin con sir dung tén "diéu khién OLE”.

11.1.3 Diéu khién OLE lam viéc nhu thé nao?

Trude hét, diéu khién OLE lién lac 6 moi trudng st dung chiing thong qua tap ghép néi OLE
chudn, rieng bi¢t cho didu khién OLE. Chudn cho diéu khién OLE 1 phin md rong ciia chudn lién
quan dén céc tai ligu da hop OLE. Ta c¢6 thé d& dang sir dung lai didu khién OLE trong céc ngir
cinh khéc nhau vi trinh st dung dido khién OLE & sit dung cing cic ghép n6i ma khong phai
quan tim dén diéu khién lam c4i gi. Chuong trinh sir dung diéu khién OLE duge goi 1a trinh chia
diéu'khi€n OLE (OLE Control Contuiner). Chiing trg giGp ghép n6i chudn dé lien lac v&i diéu
khién OLE. Trinh chita OLE 12 trinh tng dung thong thudmg nhimg c6 st dung mot hay nhicéu diéu
khién OLE khi cai dat. Vi diéu khién OLE sir dung ghép n6i OLE cho nén chiing ¢6 thé duoc sir
dung cho bit k¥ chuong trinh nio dudc thist k& dé hoat dong nhu trinh chita diéu kKhién OLE. Khi
cai dat diéu khién OLE bing Visual C++ thi chiing ciing cé thé dugc sit dung cho bat ky tmg dung
nao duge viét bing ngon ngit khéc néu chiing tro gidp ghép n6i diéu khién OLE chufn.

Lai the kon nhét cia diéu khién OLE so véi trinh dich vu OLE I3 kha nang tich hop véi trinh
chita. C6 ba céch trong tac giita diéu khién OLE va tAnh chia chting: khd nang truyén 13i dir lieu
dén/r trinh chia OLE; diéu khién OLE trg gitp ghép ndi d€ trinh chia ching c6 thé img xif; cudi
ciing 1a diéu khién c6 thé gifi thong diep t6i trinh chita ching. Tén goi tuong ing vé&i cac ed ché
lién quan v&i ba kha ning nay 1a: thude tinh {(property), phuong phdp (method) va su kién (event).

348



Chuong 11 Diéu khién ActiveX
Thudc tinh (property)

Thuoc tinh 13 c4c bién chi ra cic van dé vé didu khién OLE. Mic dir chiing c6 t¢n, nhung thude
tinh duoc nhan dang bdi cic gid tri nguyén goi lIa DispID, viét tat cua Dispatch ID. Trong trudng
hop thuoc tinh chuén thi DisplD 12 céc s6 &m. C6 ba loai thudc tinh duoc st dung d¢ lién lac giira
diéu khién OLE vA trinh chifa chiing: thudc tinh bao quanh, thudc tinh diéu khién va thugc tinh md
rong.

Thuéc tinh bao quanh (Ambient Property)

Thuoc tinh ndy chi ra céc thong tin vé moi trudng do trinh chifa cung cdp. Dicu khién khong thé
thay déi thuoc tinh nay nhung c6 thé sir dung gid tri dé tich hop (6¢ hon véi trinh chita. MFC dinh
nghia tén hing cho 18 thugc tinh bao quanh chudn trong (&p Olectl.h. Chiing déu c6 gié tri DispID
Am. Mot vai thudc tinh bao quanh hay sir dung la:

BackColor Chi ra mau nén, gid tri RGB do trinh chira sir dung

DisplayName Chi ra tén clia diéu khién sir dung cho théng bao 15i

Font Co chit duge trinh chifa séf dung

ForeColor Mau nén (gia ti RGB) dé trinh chiza hién thi 43 hoa

ScaleUnits Tén cha don vi toa dd duoc trinh chira sd dung

TextAlign Cha biét trinh chira hién thi van ban trong diéu khién nhu thé nao.

M&i DispID cha thudc tinh bao quanh trén day déu c6 tén hing bing cdch gin theo xau
DISPID_AMBIENT_. Thi du, DISPID_AMBIENT_FORECOLOR Ia DispID cua thuge tinh
ForeColor. Khi ci dat diéu khién OLE va trinh chita OLE khong bét buge phai sir dung céc thude
tinh bao guanh nay.

Thubc tinh diéu khién (Control Property)

Thuoc tinh diéu khién 13 cc thude tinh do diéu khién gdn gia tr, dong thoi chiing cho théng tin
vé didu khién. Chiing c6 thé 12 thude tinh bat ky lién quan dén diéu khién, tuy nhi¢n chiing ciing c6
tap thuoc tinh chudn. Néu cai dit diéu khién bing MFC ActiveX ControlWizard thi 16p co sd cla
diéu khién 13 COleControl. Lop ndy cai dat chin dic tinh diéu khién chugin (xem bang 11.1), ching
duge goi 12 thudc tinh ¢6 sdn (stock).

DispID clia cdc thude tinh ndy cé thé duge xdc dinh bang tén hing, tao bdi gin thém xau
DISPID_ vao tén thude tinh. Thi du, tén hing cho thudc tinh Font ta DISPID_FONT. Céc ten hing
nay duge dinh nghia trong Olectl.h.

Thong thudng ta phai cii dit them thude tinh khong chudn cho diéu khién. Chiing c6 thé 1a bat
cii c4i gi ta cn cung c4p d€ lam phuong ti¢n thich nghi v6i ving xir cla diéu khién.
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Bang 11.1 Cac dac tinh diéu khién chuin cda 16p COleControi

Pdc tinh Chife nang
BackColor Mau nén cho diéu khidn,
Appearance NE&u c6 gia tri FALSE thi diéu khién hidn thi 2 chiéu, néu c6 gia tri TRUE hién thi ba chiéu. R
BorderStyle Biéu khién ca hién thi khung hay khong?
Font Font hién hanh cho diéu khign
ForeColor Bigu khién sir dung mau nay d& hién thi nén dé hoa
Enabled Néu 6 gia try TRUE, diéu khién tich cuc
HwWnd Chi danh ctra 54 diéu khién
Text Gia tn cho hdp ky tu, hop danh sach, hdp combo trong didu khién.
Capticn Tiéu dé cla digu khién.

Thudc tinh ma rong (Extended Property)

Thude tinh md rong 12 thuoc tinh &p dung cho diéu khién nhumg do trinh chia gén gid . Didu
khién c6 kha nang (ham nhap thude tinh md rong do trinh chifa xdc dinh. C6 bén thuoc tinh md
rong vii cdc ten Visible, Parent, Cancel va Defauit.

Trang thuéc tinh (property page)

Trang thuge tinh 12 hop thoai d€ hién (hi ghép néi cho vige stra d6i cée thude tinh sao cho ngudi
tap trinh c6 thé thay d6i gid tri clia ching. Vi cde didu khién phifc tap, trang thude tinh (property
page) duge sit dung. MOi trang c6 mot nhém thugc tinh lien quan, M6t vai trang dugce 16 chic
thanh mot tdm (property sheet). MFC c6 16p CPropertySheet dé dinh nghia tim thugc tinh, va i6p
CPropertyPage dinh nghia trang. Ta c6 thé sir dung diéu khién (rén mé; trang thudc tinh dé thay déi
gi4 tri thudc tinh.

Phuong phap (method)
3 day, phuong phap 12 ham kich hoat duge trong diCu khién d€ thyc hién mot s cong viée khi
iri 10t cic yeu cdu tir ngodi. Bang 11.2 liet k¢ céc phuong phip duge dinh nghia sin trong 16p

COlcControl.

Bang 11.2 Cac phuong phap dinh nghia sin trong I6p COleControl

Phuong phip Chie néng
Refresh Yéu cAu diéu khién hién thi lai
DoClick M3 phéng digu khién khi nhan phim trai chust

Ta c6 thé cai dat thém céc phuong phap 08 dicu khién thuc hi¢n khi ¢6 tac dong. Kha nang diéu

350



Chucng 11 ©iéu khign ActiveX

khién OLE tac dong tr& lai cdc thudc tinh bao quanh, khd ning trinh chia goi phuong phép clia
diéu khién d€ tdc dong trén cic thao téc cia diéu khién duge goi ka Automation. Ta ¢6 thé cai dat
Automation trong trinh dich vu OLE dé€ cung cdp cof ch& 1ap trinh d€ trinh chita twong tac vai trinh
dich vu.

Su kién (event)

Sy kién Ia tin hi¢u giri tir diéu khién OLE dén trinh chifa nhu ket qua cha tac dong trén didu
khién, hay khi diéu khién thu nhan thong di¢p Windows. Su kién diéu khién cé tham s¢ kém theo
dé cungwcdp thém thong tin vé chiing. Phai cai dat cdc him cho trinh chita d€ phuc vu cdc su kién
nay. Bang 11.3 mo ta cdc sy ki¢n dicu khién OLE chudn hay duge st dung.

Bang 11.3 Céc sy kién diéu khién OLE chudn hay dugc si dung

Surkign Xust hién khi
Click " Xust hién khi phim chut bi nhn va nha trén diéu Khién
DbiClick X3y ra khi diéu khién bj nhén dop
KeyDown Xy ra khi phim bi nhan
KeyPress X7, ra khi nhan thang diép WM_CHAR
KeyUp Xay ra khi phim bi nh3 _
MouseDown X3y ra khi phim chudt bi nh3n va con chay trén diéu khién
MouseMove Xay ra khi con chiay chudt chay trén diéu khién
Mouselp Xay ra khi phim chugt bj nha trén diéu khién
Eror Ra hiéu cho trinh chifa khi ¢4 16 xdy ra

Cic sy kién n6i trén déu duge 16p COleControl ug gidp.
Ghép néi véi diéu khién OLE

Pé trinh chita co thé sir dung dac tinh, sy kién va phuong phap cha didu khién, ta phai mo ta
chting tir ngodi. Cic diéu khién dugc cai dat bang MFC ActiveX ControiWizard s® dugc mo ta trong
tep thu vién kifu, ching co phin m& rong la .tlb. Tep nay duge phét sinh khi dinh nghia thanh
phin ghép ndi biing ngon ngit mo ti doi tugng (Object Description Language - ODL). ODL 1a cong
cu dinh nghia ghép noi cho OLE. Mgt cach khac dé dinh nghia ghép ndi 1a sir dung ngdn ngir dinh
nghia ghép ndi (Interface Definition Language - IDL). Microsoft di tich hgp ODL va IDL thanh
MIDL (Microsoft IDL).

Khi sit dung ClassWizard, ta khong con bin tim nhiéu dén chi tiét cha MIDL khi cai dét dac
tinh hay thanh phdn ghép ndi cho diéu khién. Trong tép .odl ta thiy cdc 1¢nh lién quan d¢n DispID
cho dic tinh diéu khién va cdc bién trong ma trinh. Vice lam tuong tu nha trén khi dp dung cho
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DispID cha phuong .phdp, su kién. Thu vien kidu clia didu khién dugc phét sinh dong khi dich
chuang trinh,

11.2 CAI DAT DIEU KHIEN ActiveX

Gia sir ta phii c2i dat mo hinh den tin hidu giao thong nhu diéu khién ActiveX. Tin higu giao
thong tur dong ddi miu sau méi chu ky. Cich d& nhat dé cai dat didu khidn ActiveX (OLE) co s& 1a
st dung ControlWizard clia Visual C++.

11.2.1 Phat sinh diéu khién ActiveX co sd
St dung ControlWizard dé phat sinh cic t¢p cho img dung md hinh tin hié¢u giao théng.
Cdu tric chuong trinh

Hay quan sit ClassView cia Visual C++ ta thiy bidu twong moi cho _DTractficSignal va
_DTrafficSignalEvents. D6 13 hai thianh phédn ghép néi COM. Biéu tugng mau xanh cho bidt
AboutBox 1a phuong phdp ghép n6i. Toan bo dic t3 ghép ndi la & trong tep TrafticSignal.odl.
ConmtrolWizard da phat sinh ba Iop: lp tng dung CTralicSignalApp, Idp diéu khién
CTrafticSignalCirl va 10p trang thudc tinh CTralficSignalPropPage.

Lop img dung

Lop ing dung CTrafficSignal App rit don gidn, ching chi chita hai thanh phin: ham Initlnstance
g6p ma trinh kh&i dong cla lap trinh vién, ham Exitlnstance chda céc cong viéc don dep khi két
thic didu khién. & day da dau di céc phic tap bén trong chuong trinh. Lop co s0 cia 16p tmg dung
nay Ia 16p COleControlModule suy dién tir CWinApp. Chaing cung cdp toln bo c4c chiic nang ciia
ng dung Windows thong thuong. Ban mac dinh cia hiam Initlnstarice goi ban trong
COleControlModule dé khdi dong diéu khién.

Lop diéu khién

Ldp dicu khién CTratficSignalCirl suy dién tir 16p COleControl ctia MFC v cung cdp ghép néi
¢ho trinh chtta diéu khién. Ta ¢6 thé xen thém vio 16p ndy cdc ham thanh phin hay dir liéu riéng
cho ving dung dé c6 duge diéu khién nhut mong mudn.

Khi gtri thong diép WM_PAINT dén diéu khién, him OnDraw dugc goi, vay ta sé xen thém cdc
thao téc v& cho diéu khién. Ham thanh phin DoPropExchange quin 1y vao/ra cde thudce tinh clia
diéu khién. Khi xen thudc tinh méi cho diéu khién ta phéi tw xen ma trinh dé thuc hién vao/ra. Him
thanh phdn OnResetState dugc khung tmg dung goi khi cdn dat Iai gid tri mac dinh cho céc thudc
tinh diéu khién. Cai dat mic dinh ciia ching goi DoPropExchange dé 1am viéc nay. Néu diéu khién
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ciin khéi dong dac bigt thi phai xen chiing vao ham OnResctState. ControlWizard con phit sinh
hon macro

DECLARE_OLECREATE_EX.
DECLARE_QOLETYPELIB,
DECLARE_PROPPAGEIDS,
DECLARE_CLECTLTYPE

dé thiét 1ap co ch& ma cdc thao tic clia didu khién ActiveX yéu ciu.

Ldp diéu khién bao gém ma trinh trg gidp dic trung cta ghép ndi véi trinh chia. ControlWizard
da phat sinh trong 1Gp nity ba nhém ma trinh lién quan dén cdc dinh nghia 4dnh xa thong di¢p
(message map), 4nh xa phan ph6i (dispatch map) va dnh xa sy ki¢n (event map). Ta da quen biét
vdi 4nh xa thong di¢p trong cic trinh ing dung Windows thong thudmg. Anh xa phan ph6i x4c dinh
k&t ndi gilfa tén trong Vi tén ngodi clia thude tinh va phuong phép d€ trinh chita tham nhép. Anh xa
sir kién g6m ddc ta ciia ham 16p d€ dot chdy su kign khi diéu khién gifi ching dén trinh chifa.

Cai dat nitc dinh clia 16p diéu khién duge dat trong 12p TrafﬁcSigﬁalCtl.cpp. Trir danh siach
trang thudc tinh, toan bd ching duge ClassWizard quin 1y, cho nén ta c6 thé bd qua ndi dung chi
1iét cha chiing. Quan sét tép ndy ta thdy, sau cai dat cho bon dnh xa rén la khai chita danh sich céac
trang thudc tiph cha diéu khién. Thi du ndy chi ¢6 mot trang cho nén ta chi c6 mot macro
PROPPAGEID trong chuong tinh. Macro ti€p theo trong mé trinh Ia:

IMPLEMENT_OLECREATE_EX(CTrafficSignalCtrt. “TRAFFICSIGNAL TrafficSignalCtrd. 17,
0xa833b92a, 0x78ff, 0x11d0. 0x92. 0x57, 0. 0x20, 0x18, 0x34, Oxe2, Oxa3)

Muc dich clia macro nay 13 13p ra "xudng san xudl 16p" (class factory) cho diéu khién. Class
factory 12 d6i tugng c6 Kha nang tao ra céc d6i tugng COM. Céc doi twgng ma nd ¢ thé phét sinh
1a cic ban cia didu khién. Céc ban cha diéu khién duge nhan dang bing CLSID, dugc chi ra trong
11 tham s6 cudi cla macro trén diy. Day 14 s6 duy nhit duge ControlWizard phat sinh tr dong.
D6i tugng class factory cii dat ghép ndi COM chudn vdi én ghép ndi IClassFactory. Tuy nhién ta
khong phai quan tam chi i€t hon vé co ché ndy vi kKhung vng dung quin 1§ gidp ta. Macro ti€p theo
trong md trinh 12 IMPLEMENT_OLETYPELIB(). Chiing tao ra ham thanh phdn cita 16p diéu khién
ding dé khai thic thong tin v& ghép ndi v6i trinh chia. Ta ciing khong cin quan sit sau hon vi
khung g dung quén 1y gitip ta. Tiép theo 1a dinh nghia hai hing tng thé. Ching 1a ¢ tnic chita
chi danh duy nhii cho ghép ndi vi trinh chita. Ham UpdateRegistry nap chong cai dit 16p co A
Muc dich clia ham nay 12 yéu cdu di¢u khién ding ky vdo b0 dang ky h¢ thong. N&u chua ding Ky
thi diéu khién chua duge sir dung. Ham ndy 12 thanh phén ciia 16p CTrallicSignalCurlFactory chit
khong phai ciia COleControl. Viéc phét sinh dinh nghia cho CT ralficSignalCtriFactory duge thuc
hién trong chuceng trinh dich cho nén ta khong thiy dugc mi trinh cho chiing.

Phdn cai dit cdn lai cda CTrafficSignatCtrl 13 ¢ai dit mic dinh don gidn cha cac thinh phén ldp.
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Lop trang thuéc tinh

Lop CTrafficSignalPropPage cai dat kha ning thiét dat thudc tinh diéu khién thong qua trang
thudc tinh. M3i bin clia 16p ndy quan Iy mét trang thudc tinh. ComtrolWizard da ‘phét sinh ching
cho ta. Nhiém vu chinh cla 16p ndy 13 chuyén tai di lieu tir trang thugc tinh vao cdc bién cia cai
dat diéu khién ActiveX. Dir lieu dugc nhap thong qua c4c diéu khién nhu phim, hop danh séch tren
trang thudc tinh. Him DoDataExchange quén 1y viéc trao d6i dit lieu nay.

Khi quan sit 16p trang thudc tinh trong tép TraflicSignalPpg.cpp ta thay chiing chita ma tinh
dinh nghia CLSID va cii ddt ham thanh phdn UpdateRegistry. Cdn phdi ¢ chiing vi méi trang
thudc tinh 13 mot d6i tugng COM. Ching c6 class factory riéng va ddu vao riéng trong b0 ding ky
h¢ théng. Hién tai cfu tiz khong chtta ma trinh. ClassWizard sé xen thém ma trinh khi kh&i dong
thugc tinh cla diéu khién. Tuong tu, ham DoDataExchange s& dugc m& rong bing viéc thém céc
bién luu trix gid tri thuoc tinh. ' - ' :

11.2.2 Dinh nghia ddi tugng tin hiéu giao théng

Ta c¢6 thé biéu dién tin hieu giao thong trong 18p. Hiy xen 16p vdi tén CT raficSignal vio chitong
trinh. Hay d6i tén hai t¢p do Visual C++ ur dong phat sinh thanh OurTrafficSignal.h va
OurTratticSignal.cpp.

P61 tong tin hiéu giao thong s& biéu dién tin hiéu theo tr@hg' thdi riéng. Viéc thay d6i trang
thai duge téc dong tir ngodi. Nhung chuong trinh phdi c6 kha ning khai dong trang théi tin hi¢u va
chuyén tin hi¢u tir trang théi ndy sang trang thii khéc. Tin higu c6 ba trang théi: dimg, di, chufn bi

-

dimg.

Ta s& cai dat kha nang tin hidu tu v&. Véi gid sit vé hoat dong cla tin hiéu giao thong nhu trén,
ta ¢6 thé dinh nghia I6p tin hiéu nhy sau: :

class CTi rafficSignal
{
public:
CTrafficSignal();
virtual ~CTrafficSignal();
// Ghép néi cla lép
void SetPosition{CPoint ptPosition)
{m_ptPosition = ptPosition:)
void SetHeight{int nHeight)
{m_nHeight = nHeight:}
void Draw{CDC" pDQC); // Vé tin hiéu giao théng
void SetSignalState{int nState)
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{m_nSignalState = nState;}

int NextState(); // Chuyén sang trang thai tiép -

private:
CPoint m_ptPosition; // Déy tin higu
int m_nHeight; // Db cao tin hidu

int m_nSignalState; // Trang thai tin hiéu

I;

Chudng 11 Diéu khién ActiveX

L6p trén c6 ham thanh phdn Draw chua duge dinh nghia. Ham niy v& tin hi¢u tir cdc gié tri
m_ptPosition va m_nHeight. Him chua duoc dinh nghia Khic Ia NextState, lam thay ddi tin hiéu
dén trang thi tiép theo bing cdch gén gié tri tvong Ung cho m_nSignalState.

Cai didt ham NextState

Ham s¢ dinh nghia ba trang thdi cla tin hidn bing bién const trong 1&p mdi c6 ten

OurConstants.h nhu sau:

/7 Dinh nghia hing

#ifndef _ OURCONSTANTS_H__
#define _ OURCONSTANTS_H__
const int STOP =101,
const int GO, = 103;
const int READY_TO_STOP = 104;
#endif

Tiép theo ta xen dong lénh #include "OurConstants.h" vio tép OurTratficSignal.cpp vi ham
NextState s& sit dung céc hing nay. Ham NextState dugc cii dit trong tép OurTrafficSignal .cpp nhir

sau:

// Déi tin hiéu dén trang thai tigp theo theo trinh tt

int CTrafficSignal::NextState()
{
switch {m_nSignalState)
{ .
case STOP:
m_nSignalState = GO,
. break;
case GO:
m_nSignalState = READY _TO_STOP;
break;
case READY_TO_STOP:
m_nSignalState = STOP;
break;
default:
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m_nSignalState = STOP;
AfxMessageBox((LPCTSTR )'Invalid signal state”):
)
return m_nSignalState;
}

Cai ddt ham Draw

DE v tin hi¢u ta phai biét tinh do rong tir o cao, va vi tri clia den tir diém @nh xa m_ptPosition.
Kich thude duge xac dinh nhur trén hinh 11.1.

-h/7.h
2h/7
>
(left. h/7
o ____0.6h/7
e 2h/7 PR G L |
& Ban kinh dén:
% d= 16h/70
S 2h/7 —— 0, 3h/7
- :
-5
(] -
b <
O eiss 0, h/?
ol 2h/7 il
\ 4 bottom)

Diém anh xa tin hiéu: ((left+right)/2. bottom)

Hinh 11.1 Dén tin hiéu giao thong

D0 cao clia tin hi¢u bing do cao cha didu khién. Goc toa do cua cdc kich thude den duge dat tai
diém 4nh xa tin hicu. Him V& tin hi¢u 1dy gid tri trong thanh phan dit licu m_ptPosition lam goc toa
d6. Boan ma trinh ctia ham v& duge xen vao tép ¢6 thé nhu sau:

// Vé dén tin hiéu g

void CTrafficSignal::Draw(CDC* pDC)

{

// Chon bt va mau té cho déen
CBrush® pOldBrush = (CBrush‘)pDC—>SelectStockOhject{GRAY_BRUSH);-

CPen® pOldPen = (CPen')pDC->SelectStockObject{BLACK_PEN);
// Dat gia tri vé khung dén
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int nleft = m_ptPosition.x - m_nHeight/7;
int nTop = m_ptPosition.y - {longlm_nHeight*6L/7L.;
int nRight = m_ptPosition.x + m_nHeight/7;
int nBottom = m_ptPosition.y;
pDC->Rectangle(nLeft. nTop, nRight, nBottom): // Vé khung
/7 Tinh toa d6 dé vé nita hinh tron _
CRect rectinLeft, nTop - m_nHeight/7. nRight, nTop + m_nHeight/7);
CPoint ptStart{nRight. nTop):;
CPoint ptEnd{nLeft. nTop);
pDC->Chordirect. ptStart, ptEnd}:
//noi sé vé dén tin higu
pDC->SelectObject{pOldBrushy);
plC->SelectObject{pOldPen);
}

Doan mi trinh trén da chon mau v, mau 16 d€ v khung dén nhi ham SelectStockObject. Tiép
theo la tinh toa d¢ cla chit nhit bao quanh dén. Ché d¢ dnh xa hi¢n hanh 13 MM_TEXT. Khung

dén duogc vE nhd ham Rectangle. Him Chord duge st dung d€ v& nira hinh tron trén dinh den.

B¢ v& 4nh sdng ta dinh nghia mau s sir dung trong t&p OurConstants.h.

const COLORREF RED = RGRB(255, 0, 0}

const COLORREF ORANGE = RGB(225, 150, 0);
const COLORREF GREEN = RGB(0, 255, 0);
const COLORREF GRAY = RGB(100, 100, 100}

Mau dé, vang, xanh dinh cho dén sdng cdn miu xém cho din tit. Dé vé mau cho dén ta phai

tac mau 10 phu thugc theo trang thdi dén hwu trong m_nSignalState. Cic dong iénh sau day dugc
xen thém vao ham Draw @€ thuc hién cong viéc niy.

// Tao mau t6 cho anh sing
CBrush brStop: // Mau 16 cho dimg
CBrush brReady; // Mau té cho dén chudn bj di
CBrush brGo; // Mau t6 cho dén di

switch (m_nSignalState)
{
case STOP: // Mau db
brStop. CreateSolidBrush{RED);
brReady.CreateSolidBrush(GRAY);
brGo.CreateSolidBrush{iGRAY);
break;
case GO: // Mau xanh
brStop.CreateSolidBrush(GRAY); '
brReady.CreateSolidBrush{(GRAY);
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brGo CreateSolidBrush{GREEN):
break;

" case READY_TC_STCOP: // mau vang
brStop.CreateSolidBrush{GRAY);
brReady.CreateSolidBrush(ORANGE);
brGo.CreateSolidBrush(GRAY};
break:

default: -
brSiop.CreateSolidBrush{GRAY);
brReady.CreateSolidBrush(GRAYY;
brGo.CreateSolidBrush(GRAY}:

1

Gid tri ca m_nSignalState quy&t dinh mau den. Khi dd ¢6 mau 0 dén,’ta ¢6 thé vé ching. Boan
ma trinh sau dugc xen vao ham Draw trong tép OurTralficSignal.CPP.

// Xac dinh chit nhat bao quanh mot dén
int nMargin = (lenglm_nHeight * 2L/70L; // 10% &6 rong
nlLeft += nMargin: '
nTop += nMargin;
nRight -= nMargin;
int nStep = (long)m_nHeight * 2L/7L;  // Khoang cach giita hai dén
nBottom = nTop + nStep - 2 * nMargin;
/7 Vé dén ditng
pDC->SelectOblect{&brStop);
pDC->Ellipse{nLeft, nTop. nRight. nBattom):
/7 Vi tri dén sén sang :
nTop += nStep:
nBottom += nStep;
/7 Vé dén sin sang
pDC->SelectObject{&brReady);
pDC->Ellipse(nlLeft, nTop, nRight, nBottomn);
/7 Vitri dén & '
nTop += nStep;
nBattom += nStep:;
// Ve dén di
pDC->SelectObject(BbrGo}:
pDC->Ellipse(nleft, nTop, nRight, nBottom);

Cai ddt cdu tw
Ta phai xen ma trinh cai dat cdu tir cho t&p OurTrallicSignal.CPP. Doan ma trinh d6 nhu sau:
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CTrafficSignal::CTrafficSignal{)
{
m_ptPosition = CPoint{0. Q); // Vi tri tuy chon
m_nHeight = 1000 // Dé cao tuy chon
m_nSignalState = STOP; // Trang théi ban dau 1a STOP
}

11.2.3 St dung 446i tugng CTrafﬁcSngnal

D€ xen d6i tugng deén tin hiéu giao thong v;‘lo di€u khién, ta phai xen thanh phin protected vio
18p CTrafficSignalCtrl. Trong tép CTrafficSignalCtrl.h s ¢6 doan ma trinh sau:

protected:
CTrafficSignal” m_pSignal:  // Con trd dén d6i tugng dén tin hidu giao thong

Xen thém dong khai bio ldp C'Trdlilt.Slgnal ahy sau viio - trudc phin dinh nghia 1dp
CTrafticSignalCtrl trong tep CTratticSignalCurl. H:

class CTrafficSignal;

Trong cu tir clia 18p CTrafticSignalCirl phdi tao d6i tuong cia Io'p CTrafficSignal. Cdu tir s8
nhu sau:

CTrafficSignalCtrl: :CTrafficSignal Ctrl)
{ _ S
InitializellDs(&IID_DTrafficSignal, &IID_DTrafficSignalEvents);
_ m_pSignal = new CTrafficSignal;
!
Vi ta tao d6i tuong trong cdu tir cho nén phai pl\é hily chiing trong hay tir:
CTrafficSignalCtrl::~CTrafficSignalCtrl(}

{
delete m_pSignal;

i
Mic dinh, him Draw trong diéu khién ActiveX s vé elip. Ta phdj xod doan mi trinh nay dé
thay th€ bing doan ma trinh v€ tfn higu giao théng nhy sau:

void CTrafficSignalCtrl:OnDraw{ :
CDC* pdc, const CRect& rcBounds, const CRect& rclnwalid)

pde->FillRectircBounds,

CBrush: FromHandle((HBRUSI—DGetStockOb;ect(WHI'I'E BRUSH)}) // T6 nén
// Chon d6 cao &én tin higu '
m_pSignal->SetHeight(abs(rcBounds. Height();
// Didm tham chidu
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CPoint ptPosition(((long)rcBounds.right + rcBounds.left)/2L. rcBounds.bottom):
m_pSignal->SetPosition(ptPosition);

m_pSignal->Draw(pdc); // Vé dén tin hiéu
}

~ Tham s6 rcBounds clia ham OnDraw xdc dinh chit nhat ma diéu khién chiém. Tir d6 ching ta
tinh diém tham chiéu ctia d6i tugng den tin hicu.

Cudi cung ta phai xen céc 1¢nh sau vio t&p « .‘ral‘ﬁSignalClrl.CPP:

#include "OurTrafficSignal h"
#include "OurConstants.h"

Sau khi dich chuong trinh ta c6 t¢p TrafficSignal.OCX. Hay sir dung cong cu ActiveX Control
T'est Container cua Developer Studio d¢ Kiém tra ching. Man hinh k¢t qué nhu trén hinh 11.2.

“.}Untitled - ActiveX Control Test Containes H[ilﬂ
File Edit Container Contol View Options Tools Help
ECCIERE IR S
J Fun Mact =]

A

Hinh 11.2 Diéu khién ActiveX TrafficSignal

11.2.4 Sit dung cac dic tinh c6 sdn va bao quanh

Trong thi du nay ta thuc hién cai dit dic tinh ¢6 sdn (stock property) BackColor vao diéu khién
ActiveX. Hay sir dung ClassWizard d€ xen céc dic tinh ¢6 sin vao diéu khién. Chon thuc don View
| ClassWizard ciia Developer Studio, chon bang Automation. Chon CTrafficSignalCtrl cho hop danh
sdch Class name:. Nhan phim Add Property. Chon BackColor cho hop danh siach External name.
Phim radio Stock trong nhém Implementation dugc chon tu dong. Nhin phim OK dé tr& vé hop
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thoai ClassWizard. Hop danh séch External name clia hop thoai nily ¢6 chifa én BackColor. Tién
t6 S cho biét day 13 dac tinh ¢6 sin (stock). Dic tinh 14p trnh vién tao ra (custonr) s€ 6 tién 18 C.
Néu quan sét cii dat 1op CTrallicSignalCir! ta thiy dnh xa phin phéi (disparch) di duge cdp nhat.
BEGIN_DISPATCH_MAP(CTrafficSignalCtrl, COleCortrol)
//UAFX_DISPATCH_MAP{CTrafficSignal Ctri)
DISP_STOCKPROP_BACKCOLOR()
/MAFX_DISPATCH_MAP

DISP_FUNCTION_ID{CTrafficSignalCtrl, "AboutBox". DISPID_ABOUTBOX, AboutBox, VT_EMPTY.
VTS_NONE)

END_DISPATCH_MAP()

Dong in dam trong mé (finh dim bdo ring tir ngodi didu khicn ¢4 thé sit dung ddc tinh
BackColor. Hay xen thém doan ma trinh sau vao ham OnDraw d€ didu khién ActiveX sir dung gid
tri cia diic tinh BackColor 1am mau nén.

~ // St dung dc tinh BackColor clia diéu khién dé dat mau nén

* CBrush brBack{TranslateColor{GetBackColor))):
// S dung dac tinh BackColor clia trinh chifta d€ dat mau nén
// CBrush brBack{TranslateColor{AmbientBackColor()});
pde->FillRectircBounds. &brBack);, // T& nén

Ham GetBackColor thira hudng tir COleControl. Ching cho lai gid tri mau ki¢u OLE_COLOR
fwu trong dac tinh ¢6 sin cia didu khién. Kiéu OLE_COLOR la dinh nghia chuin cho gid tni mau
khi trao déi gitra cdc d6i twgng COM. Ham TranslateColor chuyén ddi gia ti OLE_COLOR thanh
COLORREF (gi4 tri RGB). M0t vai ham khéc dinh nghia trong COleControl hay duge sir dung 13
GetForeColor va GetScaleUnits. :

Poan mi trinh trén diy da st dung dic tinh ¢6 sdn cua trioh chita dd khoi dong dic tinh'
BackColor ciia di¢u khién. Vay, 1dn diu tién khi xen di¢u Khién viio trinh chita, mau nén clia diéu
Kkhién vd mau nén cha trinh chia 13 nhw nhau. Nhwmg khi thay ddi mau nén trinh chita thi dic tinh
¢6 sdn cla chiing vin khong duge cdp nhat. Vay phdi sit dung ham thanh phin AmbientBackColor
thira huéng tir COleControl dé€ xdc dinh mau nén hi¢n hinh, sau-dé mdi khin dong dic tinh
BackColor cuia diéu khién d€ ¢6 mau nén didu khién va miu nén trinh chita 1a nhr nhau. Tuy nhién,
khi thay d6i mau rién bao quanh cla trinh chita thi phii yéu ciu didu khién va lai d€ ¢6 duge mau

-

mai,

11.2.5 Cai dit thudc tinh mdi cho diéu khién (custom property)
Ta 6 thé dinh nghia bon loai thudc tinh custom cho diéu khién ActiveX. Ching phin dnh cich

{hao téc khdc nhau chia thudc tinh. Loai don gidn nhit ciia thuge tinh custom la DiSP_PROPERTY.
Thanh phdn dif liéu cla 16p didu khién & biéu dién ching. Thudc tinh DISP_PROPERTY cho phép
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tharn nhép tu do.

% Kiéu thugc tinh DISP_PROPERTY_NOTIFY duoc biéu dién b thanh phin dit liéu cha
. 16p diéu kh.lél’l va ham cia ching trong 16p duogc goi khi tham nhap gid tri dac tinh.
Biéu nay cho phép diéu khién thlch nghi tie thi thao tdc clia ching véi gid tri méi cho
diéu khién. .
*  Kiéu DISP_PROPERTY_EX ¢6 nhiéu ham ciia trinh chda tham nhip tryc ti&p dir ligu
ctia chiing. Cdc ham ndy duge goi 1a Get/Set.
*  Kiéu DISP_PROPERTY PARAM tuong tu kicu DISP  PROPERTY _EX. Chiing ¢é c4c

ham Get/Set dé xir 1y, déng thoi chiing ¢6 thé kich hoat nhiéu tham s6 hny trong mot
trudng.

Thi du san day cai dat thugce tinh custom. Thuoc tinh thit nhi( cho phép xen thdi gian khac nhau
dé diu khién xe dimg va xc di trong h¢ thong dén tin hiéu giao théng. Thutc tinh thit hai cho kha
nang khdi dong tir dén do hay dén xanh.

Hay st dung ClassWizard dé cii dat cic thudce tinh custom. Trude hét ta xen thudc tinh dinh
nghia den nao sdng khi h¢ th6ng bit diu chay. Ta sir dung bicn logic, néu chiing cé gid tri TRUE
thi khéi dong tir dén d6. Sau khi khdi dong ClassWizard, hdy chon bang Automation. Chon 16p
CT ralthngnalCtrl cho hop danh sdch Class hame r01 nhin phim Add Property... d¢ hién thi hop
tho.u Nhdp StartRed cho tén ngodi (External :mme), m _bStariRed cho tén bign Variable name),
chon BOOL cho kiéu (Type). ClassWizard s& phat sinh bin vi ham théng bdo véi tén
OnStartRedChanged. Kiéu thuoe tinh 1dn nay I3 DISP_PROPERTY_NOTIFY. Phim radioc Member
variable dugc chon mic dinh. Nhin phim OK dé tr& vé bang Automation. Cong viée duge 1ap lai 98
xen thude tinh custom xéc dinh thdi gian cho dimg hay di cia den tin hiéu. Ta cai dit thude tinh
- kiéu DISP_PROPERTY_EX bing cdch chon phim radio Get/Set methods. Hay nhap tén ngoai 1a
StopOrGoTime, chon long cho kiéu. Chon OK dé vé bing Automation. Nhur viy ta di thém hai
thugc tinh custom vao thuge tinh c6 sdn, hai ham vao 16p CTrafficSignalCtrl. Nhin phim OK dé k&t
thic hop thoat ClassWizard.

NEu guan sét dnh Xa phan phéi cila 16p CTrafficSignalCitl, ta thdy ma trinh clia chiing nhu sau:

BEGIN_DISPATCH_MAP(CTrafficSignalCtrl, CQleControl)
//UAFX_DISPATCH_MAP(CTratficSignalCtr)
DISP_PROPERTY_NOTIFY{CTrafficSignalCtrl, “StartRed", m_bStartRed,

OnStartRedChanged, VT_BOOL) _
DISP_PROPERTY_EX(CTrafficSignalCirl, *StopOrGoTime”", GetStopOrGoTime, - -
SetStopOrGoTime., VT_i4)
DISP_STOCKPROP_BACKCOLOR()
//MAFX_DISPATCH_MAP
DISP_FUNCTION_ID(CTrafficSignalCtr], "AboutBox", DISPID_ABOUTBOX,
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AboutBox. VT_EMPTY, VTS_NONE)
END_DISPATCH_MAP{)

Khdi dong déc tinh cia ngusi si dung (custom)

Ta phai nap gid tri ban ddu cho céc thudc tinh custom. Vi chua dinh nghia bi¢n cho thugc
tinh StopOrGoTime, ta s€ Xen truc ué’p thanh phin dr liéu vao vung pm!eued cha 16p
CTratficSignalCtrl. -

long m_l StopOrGoTsme // Thoi gian ditng hay di

Hiy mé réng mai trinh ciia him DoPropExchanged cha 16p dicu khjén dé khdi dong thudce tinh
nidy vi m_bStartRed.

void CTrafficSignalCtrl:: DoPropExchange{CPropExchange® pPX)

i
ExchangeVersion(pPX. MAKELONG{ wVerMinor. _wVerMajor}):
COleControl::DoPropExchange(pPX): '
PX_BoolipPX. _T("StartRed"), m_bStartRed, TRUE);
PX_Long(pP¥%. _T{"StopOrGoTime"), m_{StopOrGoTime. 5000);
// Dat trang théi tin hiéu theo thudc tinh StartRed
ifm_bStartRed)  m_pSignal->SetSignalState(STOP);
else  m_pSignal->SetSignalState{GO}):

}

Poan ma trinh trén day sir dung ham téng thé PX_. Tham s& clia chimg ¢6 st dung macro _T
vii tén ngodi cla thudce tinh.

11.2.6 Lam dén tin hiéu hoat déng

PE den tin higu hoat dong duge ta cdn xen thém cdc dong I¢nh sau vio ving pro!t’( ted caa lap
CTrafficSignalCtrl.

UINT m_nChangeTime; /7 Théh gian cla dén vang
BOOL m_bSignalGo; // Gia tri TRUE 14 dang dén xanh
UINT m_nTimerID; // Chi danh déng hé

Bién thit nhit 13 khodng thdi gian cda dén vang. Bién (it hai ¢6 gid tri TRUE néu dén tin hiéu
hoat dong, ngugk lai chiing ¢6 gid tri FALSE. Bi¢n thit ba 13 chi danh déng ho dé xac dinh thoi
gian chuyén tir trang thai ndy sang trang théi khac. Gid tri cta ching dugc khéi dong trong ciu tir
16p nhu sau:

CTratticSignalCrl::CTrafficSignalCtrl(}

{
Initializel Ds{&[ID_DTrafficSignal, &IID_DTrafficSignalEvents);
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m_pSignal = new CTrafficSignal; // Tao dén tin hiéu

m_bSignalGo = FALSE: // Khdi déng trang théi dimg cho den
m_nChangeTime = 1500U; // Thay d8i dén. don vi ms
m_nTimerlD = 10; . // Chidanh déng hé

}
Khdi déng va ditng dén tin hiéu

Gia sir ta sir dung phim chugt dd dimg hay khai dong den tin higu. Néu nhin phim chuot trén
didu khién thi &n dang dimg s& chay hay ngugce lai. Hay st dung ClassWizard dé xen thém ham
quan 1y thong diep WM_LBUTTONDOWN vao I8p CTrafticSignalCirl nhu sau;

void CTrafficSigr 'Ctrl::Onl ButtonDown({UINT nFlags. CPoint point)
{ .
// Néu dén ding thi khéi déng ching va nguoc lai
m_bSignalGo = 'm_bSignalGo;
if (m_bSignalGa) StartSignal{);
else StopSignal():
COleControl::OnLButtonDown{nFlags. point);
!
Sau 46 ta xen thém ham thinh phin StartSignal vio viing privare ciia 13p nhu sau:
void CTrafficSignalCirl::StartSignak)
{ // Dat théi gian cho déng hé
m_nTimerlD = SetTimer{m_nTimer{D, (UINT)m_IStopOrGoTime, NULL);
if (lm_nTimerID) { '
AfxMessageBox{(LPCTSTR } "No Timer!"):;
exit(1);
1
InvalidateControl(); // Yéu cu vé lai didu khién
}

Ham thanh phén SetTimer thita hudng tir 16p CWnd. Tham sG thit hai ciia ham s& luu khodng
thdi gian (inh bing mili gidy (ms). Vi s6 luong dong ho 12 cé han cho nén khi ham nay cho lai gid
tri FALSE thi phai két thic chtrong trinh. Néu khdi dong duge dong hé thi doan trinh trén yéu cdu
v lai dé d&n tin hi¢u khdi dong tir dic tinh StartRed,

Cai dat ham StopSignal d& dimg den tin hi¢u nhu sau:

void CTrafficSignalCtrl::StopSignal()
{
KillTimerim_nTimerID); // Pha hiy déng hd
InvalidateControll);  // Yéu ciu vé lai didu khién
}
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Sau khi pha huy dong hd, doan ma trinh yéu cdu vé lai diéu khién. Sir dung ClassWizard d8 cii
ddt ham quin 1y thong di¢p WM_TIMER. Hay xen céc dong I¢nh sau vao ham:

void CTrafficSignalCtrl::OnTimer{UINT nIDEvent)
{
UINT ninterval = O;  // Tinh béing ms
// Chuyén sang trang thai md, dat théh gian cho déng hé trén co sd
// trang thaj mdi
switch {m_pSignal->NextState()
{
case STOP:
case GO
ninterval = (UINT)m_IStopOrGoTime;  // Théf gian ditng hoiic di
break:
default:
rinterval = m_nChange Time: /7 Théd gian chuyén tiét
)
InvalidateControl{):
// Damt bao 43 pha hiy déng hé ci
KillTimet{m_nTimerlD);
/7 Dat st kién ddng hd méi
m_nTimerlD = SefTimer{m_nTimerD. nintervat. NULL}:
i {{m_nTimerlD)
{
AfxMessageBox({LPCTSTR )'No Timer};
exit{1);
I
}

Tin hi¢u chuyén sang trung thii ti6p theo khi tfinh goi ham thanh phin NextStaté ciia d6i tugng
CTrafficSignalCtrl. Trang thdi mdi s¢ xdc dinh khodng thifi gian d€ lwu vao ninterval. Goi ham
InvalidateControl d€ yéu cfu dén tin hiéu v& lai theo trang thdi mdi va khai dong chu ky mdéi.

Cai ddt ham théng bao cho diéu khién

Ham thong bdo OnStartRedChanged dugc goi khi dic tinh StartRed bi stra d6i (i ngoai. Cai dit
ctta ham nay nhue sau:

void CTrafficSignalCtrl::OnStartRedChangedy()

{ .
// Ditng dén tin hiéu khi cin
if (m_bSignalGo)
{ .

m_bSignalGo = FALSE; // Ditng dén tin hiéu
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StopSignal();
1
// Dt d6i tuong tin higu vao trang thai phu hop
if (m_bStartRed}
m_pSignal->SetSignalState{STOP);
else
m_pSignal->SetSignalState(GO);
InvalidateControl();
SetModifiedFlagi);
}

Doun trinh trén sit dung ham thanh phin SetSignalState ctia ddi wong CTrafticSignal Jdé dat lai
trang théi tin hiéu.

Cai ddt ham ddc tinh Get/Set

Hamn Get cho bi€t dic tinh StopOrGoTime. Chiing cho lai khodng thdd gian hi¢n hanh.

long CTrafticSignalCtrl::GetStopOrGoTime)
{

return m_|StopOrGoTime:
}

Ham Set doi héi ma trinh phic tap hon.

void CTrafficSignalCtri::SetStopOrGoTime(long nNewValue)
{
// Only alter the control if the value is different
if (m_1StopOrGoTime = nNewValue) |
m_IStopOrGoTime = nNewValue: // Dat lai théi gian che ditng hay di
OnStartRedChanged(}: // Dat trang thai ban dau
SetModifiedFlag(); '
| .
}

Gid tri ma d6i ham s€ nhén la gid tri mdi coa dic tinh. Néu chiing 13 mdi thi duge hina viio thanh
phén dit lieu m lSlopOrGoTlmc

11.2.7 Cai dat sy kién cho diéu khién ActiveX

Nhé lai réng sy kién duge sit dung dé thong bdo cho trinh chifa biét cdi gi da xdy ra trong didu
khién ActiveX. Trong thi du ndy, trinh chifa ¢6 thé bi¢t khi ndo thay déi trang (hdi d@n tin hiéu va
trang thi ti€p theo chia chiing 13 gi. Ta sit dung ClassWizard a8 cii dat c4e s kién vio diéu khién.
Chon bing ActiveX Events. Chon CTrafticSignalCurl cho tén 16p, nhan phim Add Event... Nhap xdu
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SignalChanged cho tn ngoai. Xen tham s6 INewState ¢6 kifu lomg vido Parameter list.
ClassWizard tu dong phat sinh tén cho tén ndi bo (Internal name). D6 1a tén ham s& duge goi khi
ta mudn d6t chdy su kién. Nhin phim OK d€ phdt sinh su kién. Bing ActiveX Events s& chi ra cic
su ki¢n m6i. Ching s& duge nhdp vio 4nh Xa su kién cha 16p CTrafficSignalCurl va dinh nghia ham
FireSignalChanged.

Vi tri 16t nhét dé dat d6t chdy su kién nay 13 trinh quin 1y thong dicp WM_TIMER Wi tai day ta
1am thay ddi trang théi dén tin hicu. Doan ma trinh m& rong trong ham OnTimer nhu sau:

void CTrafficSignalCtrl::OnTimer{UINT nIiDEvent)
P
UINT ninterval =
int nNewState » m_pSignal->NextState();
switch {nNewState)
{
case STOP: case GO:
ninterval = {UINT)m_|StopOrGeTime;
break;
. default:
ninterval = m_nChangeTime;
}
FireSignalChanged(nNewState);
Invalidate Control(};
KillTimer{m_nTimerID};
m_nTimer[D = SetTimer{m_nTimerlD, ninterval, NULL), -
if (lm_nTimerlD} {
AfxMessageBox{{LPCTSTR )"No Timer!™);
exit(1):
H
}

Trén day ta da cai dit diéu khién ActiveX d&n tin hieu giao thong. Diéu khién ndy ¢é thé duge
stt dung cho céc trinh chifa duge phét trién bang Visual C++ hay Visual Basic. Ta c6 thé lam tang
tinh dé sir dung cho diéu khién biing cach thay déi mot vai mi i¢nh trong tép .odl. Nhé lai ring tép
.odl duge gén theo thu vién kidu (type library} dé trinh chifa c6 thé sir dung vao viec tim ki&m csic
thong tin vé diéu khién ActiveX. Thi du, 1a c6 thé thay dGi t¢p .odl sao cho 13p trinh vién ¢6 thé sit
dung tén hing cho dit liéu chuyén t5i sur kién SignalChanged.



CHUONG 12

LAP TRINH INTERNET

Internet cang ngly cing phét trién rOng rdi vd dem lai cho ngudi ding nhitng 1di ich to 16n.
Nhimg I¢i ich nay ¢ duge nhd sy dong gop rét 1on cia céc kho dir ligu ciling nhu nhiing chuong
trinh duy€t va khai thic dit iéu trén Internet. Cang ngay trén thi trudng cing xudt hién nhiéu cong
nghé, cong cu va ngodn ngit 1ap trinh gidp cdc nha phat (rién, cic 14p trinh vicn xay dung cic kho dit
liéu vaa cidc chuong trinh tng dung mot cdch nhanh chéng, hi¢u qui trong cde mai trudng mang.

Mdy chll WWW chay chuong tinh
md rong dich vy Intemet va

=) chuong tinh loc

Trg giap hitp, ﬂp va Gophet st
dung Wininet

Moniker di ba truyén thang tin khang
theo khéi

Internet

Trinh tham nhap Internet
trén may tram

Hinh 12.1 Tudng tac méy tram va may chd trong Internet

Micrsoft cung cdp rt nhiu giao dién lp trinh (ing dung (API) dé xay dung c4c ting dung trén
Intenet cho ci méy chih v mdy tram. Cac trinh duygt chay trén mdy tram c6 thé tham nhap WWW
(World Wide Web) va hién thi cic trang HTML (H{ypertext Markup Language) chita van ban, hinh
anh, diéu khién ActiveX. May chil cung cdp céc dich vu FTP (File Transfer Protocol), HTTP
(IHypertext Transfer Protocol), Gopher va chay céc chuong trinh md& rong dich vu Internet st dung
CGI (Common Gateway Interface) va giao di¢n 1ap tinh tng dung dich vu Internet (Internet Server
Application Programming Interface - ISAPY). Nho céc chuong trinh (ng dung trén mdy tram mi
ngurdi st dung o6 thé khai thdc thong tin va cung cfp cdc dirliéu trén Internet.
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MFC cung cép nhiéu 16p hd trg xay dung cic chuong trinh trén Internet. Chiing ta c6 thé sit
dung l9p COleControl, CDocObjectServer va cdc 16p MFC lién quan dé xay dung cdc diéu khién
ActiveX va tai litu ActiveX. Chiing ta ¢6 thé sit dung céc 16p cta MFC Wininet nhu
ClnternetSession, CFtpConnection vi CAsyncMonikerFile d€ khai thdc thong tin sir dung céc
giao thiic trén Intemet nhu FTP, HTTP va Gopher. Chiing ta cling ¢6 thé s dung 16p CHttpServer,
CHttpFilter va cdc Ip lién quan trong ISAPI ctia MFC dé xay dung céc chuong trinkh mé rong dich
vit Internet (Internet Server Extension DLL) va chuong trinh lpc (Filter) trén mdy chii. Bang 12.1

"m0 td ngdn gon mot s6 loai cOng vige c6 thé lam duge véi cde ¢Ong nghe trén.

ﬁéng 12.1. Mt 86 loai cong vigc lam dugc véi cong nghé Internet cda Microsoft

Néis C6 Cong vige mudnlam Nén si dung

Dich vy Weh Theo ddi viéc d&ng nhap va biét chi tig thdng tin vé& yéu | Viét mdt chirong trinh toc sif dung
chu URL ISAP| yeu clu théng bao cac su kign
dang nhap va su sap xép trong cau
lénh URL

Dich vu Web Viét mdt he thdng nhap y&u ciu khich hang Viét mit chuang mé réng dich vu
internet s\ dung ISAPE dé x¥ Iy trén
méy chis mét bidu mAu HTML d3 duoc
ngud str dung dién d8y da thang tin tor
méy tram. Can nhic viée sir dung hd
két ndi co sd dif ligu (madt phin cda I1S),
d6i vi visc xir ly d lidu dom gian hay
st dung hodn toan ISAPI cho vié tham
nhap ca s& di lidu.

Trinh duy&t Web Cung cp ndi dung ddng Tao cée dibu khidn ActiveX va tai lisu
ActiveX.

CAc méy tram véi cac Thay a8i cac d@ liéu trong c4c trang HTML khi g tir Vigt mét chuemg trinh foc sif dung
trinh duyét khac nhau ndi | méy chil cho mdi médy tram, nhu vay nhiing ngudi sir I1SAPI

vdi mdy chil dung cf mét trinh duyét mé hon s& nhén dudc phitng
@iém d3c trung mék nhit con nhimg nguoi sif dung cé
mdt trinh duy#t cii vén cé thE doc duac thdng tin binh
thurdng

Ung dung trg gidp Tang cudng kha niling truyén té&p _ Sir dung Winlnet
Internet trén méy tram :

Chuong nay s€ tap trung vao vig¢c x4y dimg cdc chuong trinh mé rong dich vu Web bén phia
méy chil va st dung céc 1dp cha WinInet dé khai théc thong tin trén Internet thong qua céc giao
thic FTP, HTTP va Gopher bén phia may tram.

12.1. MG RONG DICH VU WEB BANG ISAPI
- LAp trinh vién c6 thé sir dung ISAPI dé vi€t cdc img dung co & dit ligu, thi du nhu mot he théng

nhan don dit hang holic mot danh muc khich hing. Méy chit ¢6 thé suu tap thong tin tir ngudi sir
dung thong qua céc biéu miu HTML va giri lai thong tin cho ngudi sir dung thong qua cac trang
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HTML t6i wu khédc. Cic chuong trinh tmg dung trén ¢6 thé duge vi€t dudi dang chuong trinh md
rong dich vy Intemet. Mot chuong trinh m& rong dich vu Intemet sir dung ISAPI, duge hiéu nhu
mot clusong trinh dich vie Internet (Internet Server Application - ISA), la m¢y tép DLL dwoc car dat
trén thu muc thue hién ding chung (thy muc share) cliia may chii. DE chay chuong tinh nay, ngudi
SUr dt;ng g0 vao dong lénh URL tir trinh duyét tréen may tram, thi du: http://myserver/register.dil?.
Chuong trinh dich vu Internet yéu cdu s¢ duge chay trén may cha va gin laj dif li¢u cho mdy tram
dudi dang trang HTML. Tuy nhién chiing ta hoan toan cé thé diéu khién duge khuon dang dir ligu
giri 1ai cho méy tram, thi du c6 thé gin lai dir liéu theo khuon dang t€p dnh nhi phan hay bdt ky
khuon dang nao khac.

Bén canh viéc m& rong dich vu Web biing chuong trinh dich vu Intemet, ching ta ciing c6 thé
md rong dich vu Web bing chuong trinh loc sir dung ISAPL

Pic trung tién lgi cia WWW 13 dé chay mot ting dung trén méy tram ta khong cin phdi cai dat

" ma ngudn lén d6. Diéu nay giip viéc nang cdp ing dung rdt dé dang. D& nang cdp chuong trinh md

rong dich vt Web, ta chi cdn dimg dich vu Web, thay th& tép chuong trinh it bing t¢p chuong trinh

mdi, sau d6 chay lai dich vu Web. Yéu cdu 1iép theo cla mdy tram s€ goi chuong trinh dich vu

Intemet hay chuong trinh logc mdi nhit. Nhu vay viée cdi dit chuong trinh nang cdp chi phai thiuc
hién-trén mdy tinh chi.

Pé tao mot chuong trinh loc hay chuong trinh dich vu Intemet bing ISAPI, Visual C++ cung cp
cong cu ISAPI Extension Wizard gilip 12p triinh vién rdt d& dang tao 1ap chuong trinh. Sau khi /SAP/
Extension Wizard tao xong project cho chuong trinh, déi v&i chuong trinh dich vu Intemnet, lap trinh
vién chi cin viét thém cdc ham xir Iy chic nidng mdi va tao dnh xa phan tich cd phap cho céac chic
nang d6; d6i véi chuong trinh loc, 1ap trinh vién viét theém cdc xir 1y cho timg su kién.

12.1.1 Cac 1dp MFC cua ISAPI

Néu phin mém dich vu Internet wan theo chudn ISAPI thi chiing ta c6 thé tao cdc chuong trinh
dich vu Intemet va céc bo loc bing MFC. MFC cung c4p cho 1ap trinh vién nam 13p géi trong ISAPI
d€ tao va quan 1y c4c chuong trinh m& rong dich vu Internet va chwong trinh loc, bao gom: ‘

+  CHttpScrver 1a d6i tugng tao 1ap va quan 1¥ chuong trinh md& rdng dich vu Internet
DLL (Dynamic Linking Library).

" CHttpServchontcxt 12 d6i tuong tao ra ti dGi tugng CHitpServer d€ quan 1y m&i yéu
clu riéng biét chia mdy tinh tram.

«  CHtmlStream 13 mot d&i tuong tao ra tir d6i tugng CHitpServer dé quan 1y ving dém

 cho viéc trd 10i mdy tinh tram. CHutpStream ¢6 thé chita ndi dung theo dinh dang cia

tep HTML dé€ tra 11 médy tram.
- » CHttpFilter $a m6t d6i tuong tao ra d€ quan 1y viéc loc doi véi cac thong tin dén va gl
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di.
» CHutpFilterContext 1a mot ddi tugng tao ra tir d6i tugng CHlthniter dé quén 1y loc
theo yéu cdu ctia may tram.

12.1.2. Chuong trinh md réng dich vu Internet

Chuong trinh m& rong dich vu Intemet dugc biét nhy mot chuong trinh dich vu Internet, tuy
nhién ching & dang chuong trinh clia thu vign li¢n k&t dong DLL chtt khong phii & dang chuong
tinh thue hign EXE, ching duge vigt ra dé md rong thém cdc chic ning cha dich vu Web,
Microsoft Developer Studio cung cip cong cy Wizard gitip 1ap trinh vién dé dang tao ra mot chuong
trinh dich vu Intemet bing cdc thao tdc hdi ddp vi 14p trinh vién chi cdn viét thém cic ham chic
ning cia riéng minh. Cich tao mot chuong trinh dich vy Tntemet bing cong cu Wizard duge gici
thiéu trong chuong 13 "Hudng din st dung Developer Studio".

Dé dé& dang hi€u dugc chuong trinh m& rong dich vu Internet chiing ta xdy dung mot thi du don
gian.

12.1.2.1 Thi du Counter

COUNTER I mot thi du vé chuong trinh m& rong dich vu Internet. Chuong trinh ndy cho chiing
ta biet cdch sir dung ISAPI, md rong dich vu Internet giri Jai dir lidu dnh (thay™vi gifi lai két qua dudGi
dang trang HTML) cho trinh duyét Web trén mdy tram nhu thé nao. Chuong trinh nay ddi hdi méy
tram c6 cai dat dich vu Web tryg gitip ISAPI. Mdy tram yéu cdu COUNTER 14y gid h¢ thong trén
mdy chil, hodc béo cho mdy tram biét s§ 14n tham nhéap vdo mot trang HTML nio d6 caa Web site
trén mdy chi, két qui duge chuyén thanh &nh xbitmap va gl vé cho mdy tram. Viéc gin lai két qua
cho mdy tram dudi dang anh xbitmap chi don thuin cho thdy chiing ta hoan toin ¢6 thé diéu khién
duge khuodn dang dit lieu két qua gl lai cho méy tram.

Chuong trinh 12,1 COUNTER

Tép Charset. H

// Chifa anh cée k ty dudi dang bitmap. Céc kg ty c6 kich thude 8x16
#deﬁne‘ char_width 8
#define char_height 16
static unsigned char char_bits[11][char_height] =
{ _ .
{ Ox00, 0x00, Ox00, 0x00, 0x00, OxD0, 0x3C. 0x66. 0xC3. 0xC3,
OxDB. 0xDB, O0xC3, OxC3, 0x66, 0x3C}, // 0
{ 0x00, Ox00, 0x00, 0x00, 0x00, Ox00, 0x18, 0x1C. Ox1E, Ox18,
0x18, 0x18, Ox18, 0x18, 0x18, Ox7E }, // 1
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{ 0x00, 0x00, 0x00. 0x00, 0x00. 0x00. Ox3E, 0x63, 0x60. 0x30,
0x18. 0x0C, 0x06. 0x03, 0x63. OXTE ). // 2

{ 0x00, OX0Q, Ox00. 0x00, 0x00, 0x00, 0x3E, 0x63, 0x60, Ox60.
Ox3C. 0x60, 0x60, 0x60. 0x63, Ox3E ), // 3

{ 0x00. 0x00, 0x00, 0x00, 0x00. 0x00, 0x30, 0x38. 0x3C. 0x36,
0x33. 0x7F. 0x30. 0x30. 0x30, Ox78 ), // 4

{ Ox00, Ox00, Ox00, 0x00, 0x00, 0x0Q. 0x7F, 0x03, 0x03, 0x03,
Ox3F, 0x60, Ox60, 0x60, 0x63, Ox3E ), // 5

{ 0x00. 0x00, Ox00, 0x00. 0x00, 0x00, 0x1C, 0x06. 0x03. 0x03.
0x3F, 0x63, 0x63, 0x63, 0x63, Ox3E 1, // 6

{ 0x00, 0x00, 000, 0x00, 0x00, 0x00, Ox7F, 0x63. 0x60. Ox60,
0x30. 0x18. 0x0C, 0x0C. 0x0C, 0x0C Y, // 7

{ 000, 0x00, 0x00, 0x00, 0x00, 0x00, Ox3E, 0x63, 0x63, Ox63.
Ox3E. Ox63, 0x63, 0x63. Ox63. Ox3E }, // &

{ 000, 0x00. 0x00, 0x00, 0x00, 0x0U. Ox3E, 0x63. 0x63, Ox63.
Ox7E, Ox60. 0x60, 0x60, 0x30, OxIE}, // 9

{ 000, 0x00, 0x00. Ox00, 0x00, 0x00. 0x00. 0x00, Ox18, Ox18.
0x00. 0x00. 0x00, Ox18. Ox18, 0x00 }. // :

Tép charset. H2

// Cac ki hyt dat & ché d6 dinh dang xbitmap {XBM}

// Céc chit s8 va ddu hai chim '+ duoce thé hien & day.

#define char_width 8

#define char_height 16

// cac ki ty tit O dén 9 dau hai chdm *:" trong dinh dang XBM

static unsigned char char_bits[11][char_height] = {

{ 0x00. 0x38, 0x44. 0xA2, 0xA2, 0x21, 0x91, 0x89, 0x89, 0x85.,

0x45, 0x22. 0x1C. 0x00, 0x00, 0x00 },

{ 0x00, 0x10, 0x18, Ox14, Ox10, Ox10, 0x10, 0x10, 0x10, 0x10.
0x10, 0x70, O0x0C, 0x00, 0x040, 0x00 },

{ 0x00, 0x3C, 0x42. 0x81, 0x80, 0x40, 0x20, Ox10, Ox08, 0x04,
Ox02Z, OxE1. Ox1F, 0x00, 0x00, 0x00 },

{ Ox00, 0x3C, 0x43, 0x80, 0x80, Ox60, 0x30, 0x4C, 0x80, 0x80,

Ox40, Ox30, OxOF, 0x00, 0x00, Ox00 },

{ 0x00, 0x40, 0x60, Ox50, 0x48, 0x44, O0xE2, Ox5F, 0x40, 0x40,
0x40, 0x40, 0x40, 0x00, 0x00, 0x00 },

{ 0x00, OxFO, OXOF, 0x01, Ox01, Ox7D, Ox83, Ox80, 0x80, 0x40,
0x30, 0x0C, 0x03, 0x00, 0x00, 0x00 ),
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{ 0x00, 0x10, 0x08, 0x04, 0x02. 0x02. 0x39. Uxd5. Ox83. Ox81.
0x81. 0x42. Ox3C, 0x00. 0x00, 0x00 1.

{ 0x00, OXFF, 0x80, 0x40, 0x20. 0x10, 0x08. Ox08. Ox04. 0x04.
0x0Z, 0x02, 0x0Z, 0x00, 0x00. Ox00 }.

{ 0x00. 0x3C, 0x42, 0x81, 0x81. 0x42, Ox3C. O0x42, Ox81, Ox&1.
0x81, 0x42, 0x3C, 0x00. 0x00, 0x00 }, .

{ Ox00, 0x3C, Ox42. 0x81, 0x81, 0xC1, 0xA2. 0x9C. 0x40, 0x40,

0x20. 0x10, 0x08. 0x00, 0x00, 0x00 }.
{ Ox00. 0x00, 0x00, Ox00, 0x08, Ox08, 0xC0, 0x00, 0x00. Ox08.
0x08. 0x00, 0x00, 0x00, 0x00, Ox00 ),
);
Vs -
Tép Counter.H

/7 Dinh nghia lép CCounterExtension - 18p chinh ctia chucng trinh.
class CCounterExtension : public CHttpServer
{ .
public:

CCounterExtension();

~CCounterExtension(); _

BOOL GetExtensionVersion(HSE_VERSION_INFO* pVer);

void Defaul{CHttpServerContext* pCxt);

void Clock(CHttpServerContext* pCixt):

DECLARE_PARSE_MAPY{)
private:

CMapString ToString m_Paths:

int GetPageCount(CString& szPage);

void OutputXBM{CHttpServerContext* pCixd, CString& szDigits);
b
/7
Tép Resource. H

/7 st dung cho counter rc

#define IDS_SERVER 102
#define IDS_RETRYERR 103
#define IDS_OPENERR 104
#deftne IDS_SERIALIZEERR 105

// Tiép theo la cac gia trj mac dinh cho cac d6i tuong mdi
#define _APS_NEXT RESOQURCE_VAIUE 103
#define _APS_NEXT COMMAND VALUE 32768
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#define _APS NEXT_CONTROL_VALUE 103
#define _APS_NEXT_SYMED_VALUE 103

’
Tép Counter.RC

#include “"resource h”
#include "afures.h”
// Phién ban
VS_VERSION_INFO VERSIONINFO
FILEVERSION 4.2.0,1
PRODUCTVERSION 4.2.0,1
FILEFLAGSMASK 0Ox3fL
#ifdef _DEBUG
FILEFLAGS Ox1L
#else
FILEFLAGS Ox0OL
#endif
FILEOS 0x4L
FILETYPE Ox2L
FILESUBTYPE 0xOL
BEGIN
BLOCK "StringFilelnfo”
BEGIN
BLOCK "0409304b0"
BEGIN

VALUE "CompanyName", "GIS Departrment - VN 10IT - July/1999\ Q"
VALUE "FileDescription”. "Chuong trinh dich vu Internet COUNTER\ Q"

VALUE "FileVersion”, "4. 2. 0. 1\Q"
VALUE "InternalName", "COUNTERA 0"

VALUE “LegalCopyright”. "Copyright ©1999 GIS Department\ 0"
VALUE “OriginalFilename”. "COUNTER.DLLA Q"

Chuogng 12 Lap trinh internet

VALUE "ProductName”, " Chuong trinh mé réng dich vy Internet COUNTER \ 0"

VALUE "ProductVersion”, "4, 2, 0, 1\ 0"
END
END
BLOCK "VarFilelnfo"
BEGIN .
VALUE "Translation”, 0x409, 1200
END
END
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/7 Bang xau ki tu .

STRINGTABLE DISCARDABL

BEGIN
IDS_SERVER "Chutong trinh mé réng dich vy Internet COUNTER”
IDS_RETRYERR  "Cé qua nhiéu yéu cdu md tép nhat kv oda chuong trinh COUNTER!\n”
ID5S_OPENERR "L&i khi mé tép nhat ky\nNguyén nhan: %s\n"

IDS_SERIALIZEERR  "Khéng thé véo/ ra tif téep COUNTER \nNguyén nhan: %s\n"
END

#inchide "afxresrc” // Céc thanh phan chudn
#include "afxisapi.rc” // Tai nguyén trg giap Internet
/f

Tép Counter.DEF

:Khai bao cac tham s8 médun chuong trinh
LIBRARY "COUNTER"
EXPORTS
HttpExtensionProc
GetExtensionVersion
/
Tép Counter.CPP

// Dinh nghia va khdéi tac cc thi tuc cho chuong trinh.

// Chutong trinh nay c6 thé thye hién theo ba phuong phap:

/7 <IMG SRC="/scripts/counter.dll?’clock”>

// sé tra lai anh xbitmap c6 chita thai gian hien hanh clia he théng

// <IMG SRC="/scripts/counter.dll/mydir /mypage. . htm™>

// sé tra lai anh x-bitmap chita

// 86 lan tham nhap tép /mydir/mypage htm

/7 <IMG SRC="/scripts/counter.dii">

// sé tra lai anb xbitmap chifa s& lan mét trang qoi té& chuong trinh counter.dll
#include <afx h>

#include <afxdb h>

#include <aftxisapi.h>

#include "resource.h”

#include "counter h”

#include "charset.h”

// Chuong trinh gffi lai 4nh xbitmap chit khéng phai trang HTML.

static const TCHAR szConteniType(] = _T("Content-Type: image/x-xbitmap\r\n");
// Céc ddng sau dinh nghia noi It trit va tén tép nhat ky (icg file).

// Tép nay nén dat & thu muc doc ghi duge.
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static const TCHAR szLogFilef] = _T("C:\ \counter.log’);
// Hai déng sau sé théng bao cho may tram khong ding cache cho thong tin nay
// béivi né la thong tin déng.

static const TCHAR szExpires] = _T{"Expires: Thu, 01 July 2000 01:00:00 GMT\r\n"):

static const TCHAR szNoCache[] = _T("Pragma: no-cache\r\n"):
// anh xa phan tich ¢ phap cau lénh
BEGIN: PARSE_MAP{CCeunterExtension, CHttpServer)
. ON_PARSE_COMMAND(Clock, CCounterExtension. ITS_EMPTY)
~ ON_PARSE_COMMAND{Default, CCounterExtension. ITS_EMPTY)
~ DEFAULT PARSE_COMMAND(Default, CCounterExtension}
END_PARSE_MAP(CCounterExtension}
// Chi ¢4 duy nhit mét d6i tuong CCounterExtension
CCounterExtension theExtension:
// Vit bé sung cac ham cla CCounterExtension
CCounterExtension::CCounterExtension()
!
o
CCounterExtension: :~CCounterExtension)
{
1
BOOL CCounterExtension::GetE.xtens,ion\fersion(HSE_VERS]ON_[NFO‘ pVer)
!
// Goi gia tri mac dinh dé khéi tao
CHittpServer::GetExtensionVersionlpVer):
// Nap xau mé ta
TCHAR sz{HSE_MAX_EXT_DLL_NAME_LEN+1]:

[SAPIVERIFY(::LoadString(AfxGetResourceHandle(). IDS_SERVER. sz. HSE_MAX_EX"E_DLL_NAME”LEN}];

_tesepyipVer->IpszExtensionDesc, sz2):
return TRUE;
]
// Céce lénh cha d8i wong CCounterExtension
void CCounterExtension::Default{CHitpServerContext® pCtxt)
{
// Rhéng ¢an goi ham StartContent() hoac ham WriteTitle{) & day vi

// cac ham nay gif lai cac cac thé chi danh cho trang HTML. Chiing ta sé gif lai mét anh.

// Khong cho phép cac trang nay bi cache
AddHeader(pCtxt, szExpires);
AddHeader{pCixt, szZNoCache);

TCHAR pstrBuffer]1024]:;
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// Kiém tra dudng din di sau tén cla chuemg trinh DLL,
// thi du nhu <IMG SRC ="/scripts/counter.dll/mydir /mypage .htm">
/7 Néu co. sit dung duting dan nay. Néu khéng, st dung URL cia
// trang goi 16 chuong trinh DLL nay.
if (_tesclen(pCixt->m_pECB->»IpszPathinfo) = o) |
_tesepy(pstrBuffer, pCixt->m_pECB->IpszPathinfo):
1
else
{
// HTTP_REFERER chdfa URL diy 4l clia trang d goi chuong trinh DLL nay
DWORD dwSiZe = 1024
pCtxt—:-GetSewerVariable(_T("H'TTP_REFERER"}. pstrBuffer, &dwSize);
1
/7 Ge- nam thanh phén & xem trang da dugc tham nhap bao nhigu 1n va tang s& dém.
// GetPage Count sé tra lai gia tri -1 néu ¢6 18i khi doc tép nhéat k9 cfia counter
CString szPath{pstrBuffer):
int nCount = GetPageCount{szPath):
if (nCount 1= -1)
{7/ goi har thanh phdn dé dua ra Anh xbitmap chita cac s&
CString szCount:
szCount.Format{_T("%d"). nCount);
OutputXBM{pCtxt, szCount);
| )
// EncContent{) chi thich hop cho tép HTML. nén ching ta khong can goi nd & day.
1
void CCor.nterE.xtensioh::Clock{CHﬂpSewerContext‘ pCixt)
{
// Ham Cloc < duge goi khi chuong trinh dude tham nhap véi khuén dang
/7 <IMG SRC="/scripts/counter.dlI?Clock™>
// Kharg cén goi ham StartContent() hoac ham WriteTitle{) & day vi
// cac har ray gl lai cac cac thé chi danh cho trang HTML, Ching ta s& g lai mét nh.
// Khéng che phép cac trang nay bi cache
AddHeader{pt *xt, szExpires);
AddHeader{p(tut, szNoCache):
// Lay gir hé thdng hién thofi va bigh ddi vé xau kg ty
CTime tirae = CTime::GetCurrentTime();
CString szTim: = time.Format{_T{’ "WHHW%YOM);
/7 goi harn thinh phan dé tao ra anh xbitmap chifa cic ch s6
OutputXBM{p( txt, szTime); :
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// EndContent{) chi thich hap cho tép HTML. nén ching ta khong can gei nd & day.

void CCounterExtension: :OutputXBM(CHttpServerContext® pChxt, CStringd: szDigits)

{

)

{

// Ham doc mét xau kY it bao gdm cac chiy s8 tit 0.9 va dau : .
// tao ra anh xbitmap cho xau ky t va gif ra ving dém. Bat dau ghi kiéu thich hop cho may tram

- AddHeader{pCtxt, szContentType});

// Ghi nhé: doan chufong trinh nay chi lam viéc dang véi anh dit liéu ¢6 kich thudc 8x8
int nFinalWidth = char_width * szDigits. GetLength{);
int nFinalHeight = char_height;
// Ghi ra phan dau anh XBM. Chiing ta bién d3i vé kidu long int béi vi
// todn it tach (<<) khéng duge viét lai d8 tham nhap mét s& kidu int.
*pCixt << _T{"#define counter_width ) << {long intinFinalWidth << _T("\r\n");
*pCixt << _T("#define counter_height "} << {long int)nFinalHeight << _T{"\r\n");
*pCtxt << _T("static unsigned char counter_bits[] = {\r\n"};
// Tao anh theo timg hang :
for {int nLine=0; nLine<nFinalHeight; nLine++}
{
for {int nChar=0; nChar<szDigits. GetLength{); nChar++)
{
int nDigitOffset;
if (s2DigitsInChar) >= _ TEXT(0') && szDigitsinChar] <= _TEXT(9’)
nDigitOffset = szDigits[nChar} - __ TEXT{'0');

else nDigitOffset = 10; // ddu hai chim ¢6 chi 58 10 trong bang bitmap

CString szHex: ’

szHex Format{_T("0x%02X. "), char_bits[nDigitOffset][nLinel};

*pCixt << szHex;

)
*pCixt << _T("hEArAn;

int CCounterExtension::GetPageCount{CString& szPage)

// Drta vao trang dugc xéc dinh duy nhat (szPage), kiém tra trong "CSDL"
// xem trang nav da duge tham nhap bae nhigu 1an va ham tra lai

// 56 1an tham nhap. Néu viéc thyc hign 6 18i, ham sé trd lai gia tri -1
CFile file;

CFileException e;

int nOpenAttempts = O:
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~

/7 d€ chéc chén chi cé duy nhét mét thread thao tac trén tep nhét kg tai moét thei didm
while (TRUE)
{
if {file.Open(szLogFile, CFile::modeRead | CFile::shareExciusive
I CFile::modeCreate | CFile::rodeNaTruncate. &e))
{ //Mé&tépthanh cong -
break;
1
else
I /7 Khéng mé duge t2p... xem nguyén nhan tai sao
if (e.m_cause == CFileException::sharingViolation)
{ /7 Dung d%. mét thread khac dang md& tép, dof dé thue hien lai
2 Sleep(100);
nOpenAttemnpts++;// tang s& d&m thit
if (nOpenAttempts == 30)
{ // qué nhidu lan tam lai, ¢é mét 15 nao do
CString szErrText;
szErrText. LoadString{IDS_RETRYERRY);
TRACEQ(szErrText);
return -1: // Tra vé gié tri -1, khong thanh céng
1
}
else
{
// khong phai la 16i dung d6. C6 thé la mét 18i nghiem trong
TCHAR szCause[255); ’
e.GetErrorMessage(szCause. 255):
CString szErrText:
szErrText.LoadString(IDS_OPENERRY}:
TRACE1(s2ErrText. szCause):
return -1; // tra vé gia tri -1. khéng thanh cong
!

]
// M& tép nhat kg thanh cong, bét ddu doc tép
CArchive archive(&file, CArchive::load);
// doc tudn hy di lisu
try {
m_Paths.Serialize{archive);
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i
catch (CArchiveException® e)
{ // néudoc dén cudi tep. co thé s d8m chufa tén tai. tuy nhien day khéng phai la 15i
if {e->m_cause = CArchiveException::endOfFile) |{
TCHAR szCause[255];
-e->GetErrorMessage(szCause, 255);
CString szErrText;
szEnText.LoadString(IDS_SERIAIIZEERRY);
TRACEl(szErText, szCause):
m_Paths. RemoveAll]);
archive.Close();
file.Close();
e->Delete():
return -1;
)
e->Delete();
!
archive,Close();
file.Close();
// Thit tim trang yéu ciu trong tép nhat ky
int nVal = 0,
CString szCount:
if {m_Paths.Loockup(szPage, szCount))
nVal = atoi(szCount);
nVal++:;// Tang s4 1an truy nhap.
- // Dt gia tri mdi. '
s2Count.Format(_T{("%d"}. nVal);
m_Paths SetAt(szPage, szCount);
// Ghi lai gid tri mé&i vao tép nhat kg
if ( Mile.Open{szLogFile. CFile::modeWrite | CFile::shareExclusive | CFile::modeCreate, &e) }
{
TCHAR szCause[255];
e.GetErrorMessage(szCause. 255);
CString szEnText;
s2ErrText.l oadString{IDS_OPENERR);
TRACE1(szErrText, szCause);
return -1; // Khéng mé duoc tép d8 ghi. tra vé gia tri -1
} .
CArchive archiveStore(&file, CArchive::store};
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try |
m_Paths.Serialize(archiveStore);

.

catch {CArchiveException® )

!

TCHAR szCause[255];
e->GetErrorMessage(szCause, 255);
CString szEmrText,
szErrText.LoadString{(iDS_SERIALIZEERR);
TRACE1{szExr Text, szCause):
archiveStore.Close();
file .Close(});
e->Delete);
return -1; // tra vé gia tri -1, 15i.
| .
archiveStore.Close():
fite.Closef);
return nVal; // Tra vé 4 Jan truy nhap
1
4

Sau khi dich xong chuong trinh, sao chép t¢p COUNTER.DLL vao thuy muc thuc hi¢n cia dich
vu Web trén mdy chi, sao chép cdc tép MFCxx.DLL ctta MFC (céc tép nay phai cing phién ban véi
chuong trinh MFC di dich chuong trinh COUNTER) vio thu myc SYSTEM ciia WINDOWS trén
miy chu.

Tao trang HTML dé tham nhip chuong trinh COUNTER. Trang HTML sau giGi thi¢u ba c4ch
goi chuong trinh COUNTER. Trang HTML gia dioh chuong trinh COUNTER.DLL. dugc cai dit
trong thu muc 3o /SCRIPTS trén may cha. '

<HTML>

<HEAD:>

<TITLE>Gidi thigu chuong trinh COUNTER</TITLE> .
</HEAD>

<BODY>

Gid hién thdf cia hé théng:

<IMG SRC="/scripts/counter.dlPclock™><P>

S4 [4n ghé tham trang /mydir/mypage. htm:

<IMG SRC="/scripts/counter.dll/mydir/mypage.htm"><P>
S8 lan mé trang nay:

<IMG SRC="/scripts/counter.dlI"><P>
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</BODY>
</HTML>

N€u thr muc /SCRIPTS duge phin quyén READ va EXECUTE, thay déi cdc dong nhi sau:

S4 1an ghé tham trang /mydir/mypage.htm:

<IMG SRC="/scripts/ counter.dll/mydir/mypage.htm?"><P>
54 lan md trang nay:

<IMG SRC="/scripts/counter dl>"><P=

Lép chinh ctia chwong trinh 1a 16p CCounterExtension, suy dién tit 16p CHutpServer.
12.1.2.2 Lép CHttpServer

Mot chuong trinh m3 rong dich vu Internet bao gidr ciing ¢6 mdt 10p chinh suy dién r 16p
CHttpServer, thi du 16p CCounterExtension trong chuo‘ng trinh COUNTER, céc ham chifc nang cia
chuong trinh m& rong dich vu Intemet duge khai bdo trong 18p nay. Lop CHupServer ciing vai 1op
CHttpServerContext cung cdp mét phuong phdp md rong céc him tudn thi ISAPI cia dich vu
HTTP. Cac 19p nay duge khai bdo trong t¢p afxisapi.h ciia MFC. Ldp CHupServer chita cac ham
ISAPI va c6 thé xir 1y tat cd céc kidu yeu cdu cha mdy tram, n6 duge dimg cho ci chuong trinh CGI
vi chuong: trinh dich vu Intemnet,

Khi dich vo HTTP (iép nhan mot yéu cdu gifi tir trinh duyét trén mdy tram, mot ddi tuong
CHttpServer ducc khdi tao v mot d6i wegng CHitpServerContext cling duge tao ra dé quan 1y va
phuc vu yéu ciu mdy tram. M&i chuong trinh m& rong dich vu Intemet chi 10n tai mot d6i tuong
CHitpServer, tuy nhién né c6 thé c6 nhidu d6i tuong CHttpServerContext vi d8i tugng
CHitpServerContext duge ta_td ra cho mBi yéu cfu clia mdy tram.

Mot doi tugng CHttpServer sir dung nhi€u ddi twong CHttpServerContext thuc hién trong céc
thread nigng biét. Thiét k€ nay cho phép xit 1y cing mét lic nhicu yéu cdu clia cdc mdy tram goi t6i
~ d6i tuong CHupServer. DOi tuong CHupServer lién lac véi mdy tram hay chinh ban than may chi
thong qua d6i tugng CHttpServerContexl. |

Sau khi kh&i dong r8i nap chuong trinh dich vu Intemet, mdy chil thuc hién ngay ham
GetExtensionVersion d€ 14y s6 hiéu phién bin 1am co s& cho chuong trinh. Ham thanh phdn
HitpExtensionProc dugc goi mdi khi ¢6 yéu céu cla mdy tram. Trong trudng hgp mac dinh,
HttpExtensionProc sé doc dit ligu clia mdy tram va quy&t dinh s¢ thue hién hanh dong ndo. Lap
trinh vién c6 thé viét lai him ndy dé (6i wu cho cong vige cta minh, tuy nhién ching ta nén ding
ché do x{r 1y mic dinh.

Céc ham thanh phdn khéc clia 16p CHutpServer danh cho vite xir 1§ cdc yéu cfu cha may tram

»
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dinh dang dit liéu {rd 104 va trao ddi vai mdy tram. Céc ham thanh phan cha lop CHupServer duge
mo ta dudi day: ' '

Cautlr

CHitpServer Tao lap mot d6i tuong cla lép CHttpServer.

Céc ham nap chéng

CallFunction Tim va thire hign ham tuong thich duoe lién két véi cau Iénh trong URL

OnParseError Kién tao mé t3 cac I5i tr3 vé cho may tram

HitpExtensionProc Sur dung ham cafiback a& doc dit liéu tir méy tram va quyét dinh lua chon hanh.déng nao

GetExtensionVersion L3y s6 ligu phién ban lam ¢¢t s& cho chumag trinh DLL

ConsfruciStream Kién tac ddi tueng CHtmIStream

Céc ham thudc tinh

StartContent Chen céc thé bit ddu trang HTML vao d6i tuang CHtmiStream 88 gl lai cho may tram. C6 thé vist

’ Iai har nay a8 thay a8i hodic bd qua cac thé mic dinh

EndContent Chen cac thé két thic trang HTML vao ddi tuong CHtmiStream dé gl lai cho méy tram. C6 thé
viét fai ham nay dé thay d6i hoic bd qua cac thé mac dinh '

WriteTitle Chén tiéu dé trang HTML véo d6i trong CHimiStream dé g lai cho may tram. Cé thé viét lai ham
nay & 1ao tidu & mong muin

GetTitle LAy tiéu 4& clia tai ligu HTML duac gli cho may tram

AddHeader Cong thém phan 84u cho vIge rd 1% trude khi nd duoe gii cho may eh

tnitinstance Bt céc gia tr khid tao cho d8i twgng CHitpServer. Cé thé vigt Iz:ai ham nay 48 dat cac gia tri khai

tao mang mudin cho d8i tuong CHitpServer
bé tao trang HTML gt lai cho mdy tram, ta xdy dumg him xir 1§ theo mu sau:

void CCounterExtension::ClockHTML{CHttpServerContext™ pCtxt)
{
StartContent(pCixt}; //chén thé bat dau trang HTML
WriteTitle(pCtxt); //chen tidu dé cha trang HTML
//%0 1§ dit lieu va tao ndi dung trang HTML
// Lay git he théng hién thai clia méy chl va bién d&i k&t qua thanh xau k¢ t
CTime time = CTime::GetCurrent Time():
CString s2Time = time.Format{_T{"hH:%M")}:
/7 Céc déng dit lieu HTML _
*pCixt << _T{"<b><i>Gid hién thof cla may chi:</b></i>");
*pCixt << _T{"<h3>");
*pChxt << _T{szTime);
pCixt << _T{"</h3>");
/.
EndContent(pCtxt}; //chén thé két thic trang HTML
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Trdr Jai véi thi du COUNTER. Thong (huimg mot chwong trinh dich vu Intemet gl lai két qua
cho may tram dudi khuon dang trang HTML, mdt chuong trinh dich vu Internet mudn gld di licu
cho may tram véi khuon dang khdc cdn ¢ mot s6 thay déi nhé. Thit nhit, khong cin goi cdc him
chitc nang StartContent vi WriteTitle b&i vi cac harm niy tao nén phin diu dir li¢u chi 4p dung
cho cdc trang HTML. Thif hai, ham AddHeader cin duge goi vdi ndi dung thich hop vdi-kicu xau
ky w. Cuéi cting, khong cdn goi him EndContent, bdi vi haim nily cong chi dp dun{. LhO cac trang
HTML. Chiing ta ¢6 thé 1dy ham Clock 1am thi dy:

static const TCHAR szExpires{] = _T{"Expires: Thu. 01 July 2000 01:00:00 GMT\r\n"):
static const TCHAR szNoCache[} = _T{"Pragma: no-cache\r\n"}:

void CCounterExtension::Clock(CHttpServerContext® pCtxt)
{ . _
// Ham Clock duge goi khi chuong trinh dudce tham nhap vdi khuon dang
7/ <IMG SRC="/scripts/counter dI?Clock™>
// Ching ta khéng cdn goi ham StartContent hoac ham WriteTitle & day vi
// cac ham nay gt lai cac cac thé chi danh cho trang HTML.
/7 Chiing ta sé gla lai mét Anh. Khéng cho phép céc trang nay bi cache
AddHeader{pCtxt. szExpires});
AddHeader(pCtxt, szNoCache):
// Lay gi¢t he théng hién thoi, va bieh déi vé xau ky ty
CTime time = CTime::GetCurrentTirme();
CString szTime = time.Format{_ T("HMuaM™);
// goi ham thanh phin dé tao ra anh xbitmap chita cac chir s§
OutputXBM(pCixt, szTime);
// EndContent chi thich hgp cho tép HTML, nén ching ta khéng cdn goi né & day.
}

Ham Clock duge may tram goi dé 1dy gid he thGng cla may chii. Thay vi ra lai k&t qud dudi
dang trang HTML thi him Clock giri lai kél qua dudi dang dif liéu anh xbitmap, do d6 dé hién thi
dugce két qua nay trong trang HTML ta phii dura vao thé hién thj dnh nhu sau:

<IMG SRC="/scripts/counter dI?Clock™>.

Néu chiing ta thay noi dung ham Clock biing ndi dung him ClockHTML nhu trén thi \uu, lay
ity he thdng ¢6 thé duge goi tlt trinh duyet nhur sau:

hitp://myserver/scripts/counter. dif?Clack.

Trong ham Clock, viée goi ham OutputXBM s bicn d6i xau dir liu szTime thanh anh xbitmap
va giri anh ndy cho ddi tugng CHtpServerContext. Trong thi du niy, kiéu anh xbitmap duge lua
chon bét vi dif 1icu két qua gin vé cho médy tram hoan 10dn 13 cdc Ky w, nhu vay chon kiéu Anh niy
dé d& viét chuong tinh. Dit liéu anh duge (go trong him OuipwtXBM thong qua cdc bil anh hru
trong tép CHARSET.H. Kiéu dnh xbitmap ddi hdi cde bit dnh duge giri theo thit wr ddo nguge. Do
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do céc bit trong t¢p CHARSET.H d duge dio nguge. Thi du s6 “3” s& nhur sau:

0x3E 00111110
0x63 00110011
0x60 01100000
0x60 01100000
0x3C 00111101
0x60 01100000
0x60 01100000
0x60 01100000
0x63 01100011
0x3E 00111110

Anh xbitmap & dang den tring. Nét mu6hn c6 nh miu, ta c4n tao nh & céc dang anh nhj phan
khic, thi du nha GIF. D€ gifi lai dit liéu cho miy tram du6i dang nhi phan, chiing ta cin b8 sung
~mot s6 budc. Bai vi 16p CHimlStream khong cho phép gl mot chudi cdc byte rieng 18, cho nén ta
* cfin tao ra mot 16p phii sinh tir I6p CHtmlStream, sau d6 sit dung 16p nay d€ gid dit liéu vé cho may
tram. Thi du: '

class CBinaryHtmiStream : public CHtmiStream
{
public:
// Nap chéng toan tt tachX<<) d& gl titng byte
CBinaryHtmlIStream& operator<<(BYTE b)
{
Write(&b, 1);
return *this;
]
}

D¢ giri c4c dit ligu ciia loai n6i tren, hiy thay thé ndi dung ham OutputXBM bang doan mi trinh
nhir sau: '

static const TCHAR szContentType(] = _T{"Content-Type: image/gif\r\n");
void CCounterExtension::OutputXBM(CHttpServerContext* pCtxt, CString8 szDigits)
{ // doan ma trinh duds day s& liydcrﬁeuchfmtrongszDigitsdétgomt}ténhm&
// & dang &nh GIF. &nh nay s& dugc chifa trong bé nhd méng m_lmageByteArray]].
/7 36 liging byte chia nh dukse ks trong bign m_nNumberBytes.
// Xac dinh kiéu dit lieu gt vé cho may tram
AddHeader{pCixt, szContentType);
CBinaryHtmlStream* pStream = new CBinaryHtmiStream;
ISAPIVERIFY(pStream 1= NULL);
" int nCount; '
for (nCount = 0; nCount<m_nNumberBytes; nCount++)
*pStream << m_ImageByteArmrayinCount];
*pCixt << *pSiream;
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_ delete pStream;
// ... cac mé trinh ..
}

Trong thi du COUNTER t(a thdy cdc him thanh phiin cta lop CHupServer thudmg ¢6 mot tham
s6 1a con trd ed 131 d6i wong CHitpServerContext. D& tugng CHtpServerContext cung cdp cfc
cong cu ma d6i wong CHUpServer ciin ¢ d€ xir Iy dir licu md mdy tram gl v¢é HTTP server. Khi
chuong trnh dich vu Internet xir 1y cdc yéu cdu, né sit dung céc ham thanh phin cia 16p
CHt(pServerContext d€ thi hanh cdc nhiem vu.

Maiy tram N Yéu chu URL < p| Dich vy HTTP

HTML, anh, ...

7 3

CHtmIStream

¥

CHitpServerCantext

v 2

£6i tuong CHttpSenter

/SA :

Ma’ny chu

Hinh 12.2 So d3 trao ddi thong tin gilta may tram véi chuong trinh ISA

12.1.2.3 Lap CHttpServerContext

Cic thinh phén ciia 16p CHitpServerContext duge mo (4 nhu dudi day:

© CAc thinh phin diT iy
m_pECB Con trb 16i c4u triic EXTENSION_CONTROL_BLOCK
m_pStream  Con ird tei di tuong CHimiStream
Clu tr

CHutpServerContext . Kién tao d6i tugng CHitpSetverContext
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Céc thao tac
GetServerVariable Sac chép thang tin lién quan 16 giao tiép HTML hoic vdi ban than may chil vao trong mét vang dém
WriteClient Gi ngay tirc thi thdng tin cho méy tram ¢6 yéu cu HTTP
ReadClient Boc théng tin tir phén than clia mat yeéu chu KTTP céa may tram vao mot ving dém
ServerSuportFunction ﬁﬂg cép cho ISA cac ham cd muc dich tdng thé cung nhir c&c ham cy thé 6 bd sung cho dich vy
P

Todn ti

<€ ' Ghi di lidu vao dong dirlidu

Khi chirang trinh dich vu Intemet ¢dn phai trao déi Ih(’m}__ tin véi mdy tram, thi du nhe mucn gl
ngay thong bao 18i cho mdy (ram got him WriteClient dé thue hi¢n. Trong cdce trudmg hop khic,
mdy chl nén gifi cic thong béo cho mdy tram thong qua thanh phdn dir li¢u m_pStream. m_pStream
1 con trd trd 16 di tugng CHimlStream, d6i tuong d€ quan 1y 1¢p (trang) HTML trong bo nhd. Tép
b6 nhd HTML rdt ¢6 hidu qui trong viée Iuu trit tam thoi cdc byte dif lieu tho hodc cdc d6i tugng
not 1iép trude khi truyén di. Mac dd 16 CHimiStream khong phai 13 18p thira huémg tir I6p CFile,
nhimg n6 duge doi xir nhar ldp CMemFile trir khi CHumiStream duge str dung dé chita dir licu trong
viing d¢ém truGe khi g di. Dir licu chéa trong (&p b nhd CHimiStream khong thé doc duge. Thong
thuong doi twong CHimlStream duoe 1 dong tao ra va do CHttpServers:ContructStream qudn ly;
tuy nhién ching ta ¢ thé nap chong lai ham CHttpServer::ContructStream dé thuc haén cdc yéu ciu
riéng cua minh.

Chuong trinh dich vu Intemet trao d6i thong tin véi mdy chi thong qua cdu tric
EXTENSION_CONTROL_BLOCK, ciu tric & quin 1y cdc ciu I1¢nh clha mady tinh tram. Mai
ddi tuong CHupServer chifa mot cdu tric EXTENSION _CONTROL_BLOCK do may chii cung
cap.

Khi d6i tuchg CHtlpScﬁcr ti¢p nhin mot yéu cdu clia may tram, dnh xa phan tich ¢y bhép s
phan tich I¢nh, céc tham s8 va gan 1énh"cho him thanh phin tuong dng, cdc lham $6 vdi cdc tham -
s0 clia ham.

12.1.2.4 Anh xa phan tich ca phap

Céc bicu miu HTML. ¢ ban duge sir dung dé suu tap lh()ng tin (i ngudi sie dung Cédc thong tin
ndy dugce gii vé mdy chii thong qua yéu cdu URL, yéu cdu URL nity bao gdm tén cla chuong trinh
m¢ rdng dich vu Internet, tén ham chitc ning vi danh sdch céc tham s&: cic tham s& dva trén ca sO
cdc thong tin ma ngudt stz dung nhap vio cde bidu mdu HTML. Khi nhan duge yéu cdu URL, mdy
chit s¢ phan tich cic tham 50 biing vige gifi n qua mot loat cic phén tich macro trong dnh xa phan
tich cii phdp, anh xa phin tich ct phdp s& goi thuc hign ham tuong img duge khai bio trong 16p
chinh cia chuong trinh dich vu Internet va gl lai két quacxit 1y cho may tram. MFC cho phép tao
phin tich cdc tham 6 riit dé: lap trinh vitn vi&t cdc ham, khai bdo cdc tham s6 cia chiing, va sir
dung macro purse map dé “cai” cdc tham s6 ddng Ienh vao cdc tham s6 ciia him, bao gom cd céc
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lya chon va cdc tham s6-mic dinh. Chi ¢6 mot dnh xa phén tich ¢t phdp duy nhat duge tao cho mot
d6i tuong CHttpScrver. Bing 12.2 1iét ke cic macro dnh xa phan tich ci phép clia ISAPL

Bang 12.2 Anh xa lénh cha ISAPI

Macro Hénh déng
BEGIN_PARSE_MAP . Bat d4u dinh nghfa mét anh xa phan tich
ON_PARSE_COMMAND ' Phan tich cau 1énh gdi tir méay tram .
ON_PARSE_COMMAND_PARAM Binh nghfa cau ténh cho d5i tuong CHitpServer tir may tram

| DEFAULT _PARSE_COMMAND Goi t6i ham mac dinh
END_PARSE_MAP Két thic dish nghia clia anh xa phan tich

Khai bao anh xé phan tich ci phap

Trong thi du COUNTER, anh xa phan tich ot phép duoe khai bdo nhu sau:

BEGIN_PARSE_MAP{CCounterExtension. CHttpServer)
ON_PARSE_COMMAND(CIOC](. CCounterExtension, ITS_EMPTY)
ON_PARSE_COMMAND|{Default. CCounterExtension, ITS_EMPTY)
DEFAULT_PARSE_COMMAND{Default. CCounterExtension}

END_PARSE_MAP{CCounterExtension)

Anh xa phin tich ¢ phdp tren khai bio hai him Clock va Default i hai chic. nang
ma  QOUNTER thyc hi¢gn duge. Ham  Default due  khai  bio  thém trong
DEFAULT_PARSE_COMMAND, diéu ndy chi ra ring him s& duge thyc hi¢n mac dinh khi may
tram goi COUNTER.DLL ma khéng chi 3 phai thire hién chiic nﬁng nio. Thi du, méy tram gifi yeu
cdu:

http://myserver/scripts/counter.dll
s¢ twong duong vai gl yéu ciu:

http://myserver/scripts/counter.di’default.

Sau ddy ta s¢ xem k? hon vé cdc 1énh macro trong dnh xa phan tich ci phép.
BEGIN_PARSE_MAP

Qi phap:  BEGIN_PARSE_MAP(theClass, baseClass)

Trong d6, tham s6 theClass chi ra 1én cia 16p 1dm chi dnh xa phan tich ¢ phip nay, tham s&
bascClass chi 1en 16p o s& clia 16p theClass; baseClass phii 1a 13p phdi sinh tir ldp CHuapScrver.

Thi du sir dung: BEGIN_PARSE_MAP(CCounterExtension, CHitpServer)
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Macro BEGIN_PARSE_MAP dugc sit dung dé bit ddu dinh nghia dnh xa ci phdp. Khi d6i
wrong CHttpServer ti€p nhan cau 1¢nh may tram, dnh xa phan tich ci phdp licn ket cau 1¢nh vi ham
thinh phédn v cdc tham s6 tuong tng trong 16p. Trong ¢p chwmg trinh ((CPP) dinh nghia cac ham

-thinh phin cita 18p theClass, bt ddu dnh xa phin tich véi macro BEGIN_PARSE_MAP, thém cic
macro didu vao cho mdi phan tich cii phdp clia hiam va céc thude tinh, k& thiic dnh xa phfm tich cu
phép bing macre END_PARSE_MAP.

ON_PARSE_COMMAND
Ct phdp:  ON_PARSE_COMMAND(FnName, mapClass, Agrs)

Trong d6, tham s6 FnName 1a tén cda ham thanh phdn, diy ciing 1 (¢n cGa 1¢nh, mapClass 1a tén
cila 16p ma ham s& lién két, Agrs 1a cdc tham s8 s& lién k&t vai cdc tham s6 cia him FnName.

Thi du: ON_PARSE_COMMAND(Clock, CCounterExtension, I'TS_EMPTY)

Muacro ON_PARSE_COMMAND duge sit dung trong dnh xa phan tich ci phdp dé dinh nghia
cau 1énh cho may tram goi 161 d6i egng CHutpServer. Ham thinh phin ¢6 1¢n xdc dinh boi FnName
phii c6 tham s ddu tién 12 mot con 1rd trd téi d6i tugng CHupServerContext. Céc tham s6 Agrs clia
ON_PARSE_COMMAND c¢6 thé nhan mot trong cédc gid tri bang 12.3.

' Bang 12.3 Cac gia trj cho tham s& clia macro ON_PARSE_COMMAND

Ky hidu ' Kibiz hodc chty thich
ITS_EMPTY Agrs khong thé 1a rBng. S dung ITS_EMPTY khi ham khéng c6 tham 5
ITS_PSTR Con 1rd 161 xau ky t¢ B
ITS_I12 ' Kiéu short
ITS_|4 Kiéu leng
ITS_R4 Kiéu float
ITS_R8 Kigu double
Thi du:

BEGIN_PARSE_MAP(CDerivedClass. CHttpServer)
DEFAULT_PARSE_COMMAND{Myfunc, CDerivedClass)
ON_PARSE_COMMAND{Myfunc, CDerivedClass. ITS_PSTR ITS_I2}
ON_PARSE_COMMAND_PARAMS("string integer=42")
ON_PARSE_COMMAND{Myfunc2, CDerivedClass, ITS_PSTR 1TS_12 ITS_PSTR}
ON_PARSE_COMMA/ND_PARAMS{"SMng integer string2="Delault valie™}

END_PARSE_MAP(CDerivedClass)

Trong d6 cac him Myfunc va Mylunc2 Khai bio nhu sau:
void Myfunc(CHitpServerContext* pCixt. LPTSTR pszName. int nNumber):
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vaid Myfunc2(CHttpServerContext® pCtxt. LPTSTR pszName. int nNumber. LPTSTR pszTitle):
Ciiv viin d¢ cdn chd y khi phdi trién chuong irinh:
*  Sirdung ddu nhdy dem néu muon dua mot xau Ky e eéd chita KY (0 irong (spece) lam gig
tri mac dinh cua tham s ITS_PSTR.
®  Tham s0 dau tién clia ham FnNaine phai 1i con 101631 doi tugng CHupServerContexd,
céc tham sO 1i¢p theo phii duge khai bio theo ding thit e di dinh nghia wong macro
ON_PARSE_COMMAND.

ON_PARSE_COMMAND_PARAMS
Cu phdap:  ON_PARSE_COMMAND_PARAMS(Piarams)
Trong do, Params [0 cdc tham s lien k&t véh cic tham 86 Agrs trong  mcro
ON_PARSE_COMMAND diing ngay truée no,
Mucro ON_PARSE_COMMAND_PARAMS nhan bict vii chi rd gid tri mac dinh cho cde tham
s¢ clia him FnName dwoc khai bio trong mecro ON_PARSE_COMMAND dimg ngay trude nd.
Thi du:

ON_PARSE_COMMAND{Mviunc. CDerivedClass. ITS_PSTR TS 1)
ON_PARSE_COMMAND_PARAMS{ string integer=42")

NCu mdt tham s6 duge dat 1én. mdy tram phai cung cip en tham so khi yveu ciu. Thi du, néu cde
tham s0 Khai hdo nhue sau:”
ON_PARSE_COMMAND _PARAMS("string integer=42")

thi tham sO sering phii duge may tram cung cdp, néu kKhong yeu cin sé by sai.

NCu tham 6 [a Iwa chon, mady tram kKhong cin thict phid cung cip nd, néu mdy tram khong cung
<ip nd 8¢ nhin gid tri mae dinh. Thil du, néu cic tham so duge khai bdo nbar sau:

ON_PARSE_COMMAND_PARAMS("string=default integer=42")

thi khong tham 50 ndo bi buge phii dinh nghia trong civ lenh mady tram. v tham so string trong
truemg hop miae dinh 8 nhan gid t 1 mor xae rong.

DEFAULT_PARSE_COMMAND
| i phiap:  DEFAULT_PARSE_COMMANID{FnName, mapClass)

Trong d6, FnName la tén cha him thinh phin, cling 13 1&n cha cau [énh, mapClass 1a én 16p lién
K€t vidi him thanh phén.

Néu mot yéu cdu 1l mdy tram gifi cho d6i tuong CHupScrver khong chi ra 1énh cuy thé, thi ham
FnName duge khai bdo rong macro DEFAULT_PARSE_COMMAND sé¢ dwse goi thue hién.
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Macro DEFAULT_PARSE_COMMAND c6 thé duge dit g bit ky dau lmni_ anh xa phan tich cti
phap.
END_PARSE_MAP
Cu phidp:  END_PARSE_MAP(thcClass)
Trong d6, tham s& théClass 12 16n [6p chii clia 4nh xa phﬂﬁ tich i phdp.

Sir dung smacro END_PARSE_MAP d€ ké&t thic dinh nghia dnh xa phdl’l tich ci phdp N6 luon di
kém véi macro BEGIN_PARSE_MAP. AR

Khi I4p trinh vién mudn b6 sung thém mot chic nang cho ISA thi s¢ phai khai bdo thém ham
thanh phan xir 1y trong 16p chinh clia chuong trinh: viét ma trinh xit Iy cta ham; khai bdo him trong
4nh xa phan tich ci phdp. Thi dy trong chuong trinh COUNTER d¢ bé sung thém chic nang 1dy
thofi gian h¢ thdng trén may chil va gl két qua lai dudi dang trang HTML ta lim nhu sau:

= Khai bdo them him thanh phin ClockHTML(CHupServerContext* pCixt) trong 16p
CCounterExtension.
*  Thém ndi dung ham ClockHTML vio tép COUNTER.CPP.
*  Thém dong khai bdo sau vao dnh xa phan tich cii phip:
ON_PARSE_COMMAND(ClockHTML. CCounterExtension. [TS_EMPTY)
12.1.2.5 Quadn Iy 16i

MFC cung cdp khi nang thong bdo 13i khi chay chuong trinh. MFC quan 1y va g trd vé cdc
thong bido 16i HTTP thich hop cho mdy tram (thi du nhw yéu cdu sai). Bing 12.4 liat ke mot £0 ma
thong bdo thudmg gap.

Bang 12.4 Mot sd thong bao thudng gip.

M thdng bdo Gidi thich
200 URL da xac dinh, su truyén tin tiép sau day
400 Khéng thé hiéu duoc yéu cAu
404 Khang tim thay yéu ciu URL ‘
405 _ May chll khéng cung cip phuong phap yéu cau
500 L&i dich vu khéng xéc dinh
503 Dich vy chua sén sang dé dung

Cdc mi thong bdo trd v ¢6 thé tim thdy trong 1&p AFXISAPLH. Cic thong bdo tra vé clia HTTP
c6 the chia thanh cdc nhém nhu trong bing 12.5.
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Bing 12.5 CAc nhém thong béo cia HTTP

Nhom Gidl thich
200299 _ Thanh céng
“+ 300399 | Théng tin
400469 Yeucdu lqi.
500599 L&i dich vu

- MFC cupg cip mot phuong phdp quan 1y 16i thong gua hiim chic ning OnParscError cha 16p
CHttpServer. Khung tng dung goi ham ndy d¢€ phan tich céc 16i.  Khi 16i duge xdc dinh, thong béo
vé nguyén nhan cia 16 duge gifi ¢ cho may tram cua nd trong mot trang HTML hay trong mot
thong bso 16i do ham CHupServerContext::WriteClicnt gifi. Lap trinh vién c6 thé nap chong ham
nily theo yéu cdu cta chuong trinh. Od phdp ctia ham CHutpScrver::OnParscError nhu sau:

virtual BOOL. OnParseError{ CHitpServerContext” pCtxt. int nCause }:

Trong d6, tham s6 pCtat 1a con (rd t6i dGi tuong CHttpServerContext, d6i tuong chita mi trang tha
¢lia viéc truyén tin hicn thoi trong thanh phin dwlltlp‘statlh(‘udt cla cfu  tnic
EXTENSION_CONTROL_BLOCK. Nhitng mi trang thdi bao géim:

HTTP.STATUS_BAD_REQUEST
HTTP_STATUS_AUTH.REQUIRED.
HTTP_STATUS_FORBIDDEN
'HTTP_STATUS_NOT_FOUND
HTTP_STATUS_SERVER_ERROR

~ HTTP_STATUS_NOT_IMPLEMENTED

nCause chi ra nguyén nhan ciia 161, né c6 thé 1a mot trong cdc gid trj liét k¢ trong bang 12.6.

Bang 12.6. Cac nguyén nhan I6i cla trinh mé& rong dich vu Internet

Gi4 trf kidu snum . Mo 13
calloK OnParseError 43 quan ¥ 1Bi
callParamRequired Thigu mét tham 8 yéu clu
callBadParamCount Qua thiéu hoac qua nhiéu tham s§
callBadCommand : Khéng tim thiy tén &nh
callNoStackSpace 'Khéng cap duee bd nhé cho stack
callNoStream | Knong d8i tuong CHtmiStream nao sif dung duge
callMissingCucte Tham s& thigu ddu nhay ()
callMissingParams Khéng tham sé nao sif dung duroc .
callBadParam Tham sd sai khudn dang

K&t qua trd vé cta him 14 mot 6 khéc 0 néu phnn'll'ch thanh cong, ngugc_ lai ham tra lai gid tri 0.
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12.1.3 Chuong trinh loc si& dung ISAP1

Chuong trinh loc 1 mét chuwong trinh DLL chay (rén mdy chi c6 dich vu HTTP trg gitip ISAPL
Khi mdy tram gt yéu ciu cho mdy chil, trén may chi s8 xudl hi¢n cdc sir kicn thi du nbur: sir kign
dang nhap, sy kién dnh xa URL, sy kién doc dir licu, su ki¢n gin dir licu v.v. MBi khi xut hién su
ki¢n, mdy chi s& gifi thong bio vudi hién wie kién Vi goi ciic chuong 1rinh tuong vmg dé xir Iy sy

“Kién do. Mot chuong trinh loc <G ding ky gan vdi mot so st Kign nio d6, khi chong xuit hién thi
chuang trinh loc duwge goi va 1ap tinh vien ¢6 thé gidm sit va thay d6i dir }idu d¢n tr mdy tram hoac
dit liéu giri vé cho miiy tram. Chuomg trinh loc ISAPI ¢6 thé duoc sit dung dé md rong dich vu
Intemet nha: cung cfp ma khod khich hiang, thue hién nén Jir ticu, cic phuong phdp xdc nhin b
sung, ...v.v,

MS Developer Studio cung cip cong cu ISAPI Extension Wizard gidp 1ap trinh vien d ding tao
ra mot chuong trinh loc. Chuong 13 s& gidi thicu chi tict vé céch diing cong cu ISAPI Extension
Wizard 36 tao ra chuong trinh loc,

12.1.3.1 Chuong trinh loc md réng miiy chu nhu thé nao?

Chuong trinh loc duge dat gitra phin k&t noi mang vai mdy tram va dich vo HTTP nhy trén hinh
12.3. Chuong trinh loc c6 thé 14c dong 16 mdt m&1 56 hinh dong phyc vy tiy thuGe vio viee dang
ky chuong trinh loc giin véi cdc su kién nio. Chuong trinh loc ¢6 thé duge di dé doc dir liéu tho 1
- may tram, X 1y cic phin ddu cia thong tin, quin Iy vige truyén tin trén cdc c6ng duge bio ve sir
dung cong ngh¢ truyén tin ca nhan (Personal Conmuni. wtions Technology - PCT) hoic 19p socket
an toan (Secure Sockets Laver - SSL), hojc quan 1y cdc mie khic trong vi¢e xir Iy cdc yéu cdu
HTTP.

May tram My cha
Chuon:
Chuong trinh e log Dich vy HTTP
imdy tram < :

Hinh 12.3 Vj tri cia chuong trinh loc

D¢ d& hidu hon vé chwong trinh lo¢ ching 1a ciing nghién um mot chuong trinh don gidn,
chuong trinh loc MFCUCASE.
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12.1.3.2 Chuong trinh loc MFCUCASE

Chuong tiinh loc MFCUCASE xem dia chi URL ¢6 chita thie muc ¢6 1én /UGS (Upper Case).
Néu chuong trinh thdy dong Ky tu nay trong dia chi URL, né s& loai bo-va tao ra dia chi URL mdi
va chuyén d6i dir liéu 1 URL site thanh chit hoa tnede khi gl vé cho mdy tram. Thi du, mdy chi ¢6
ténn POPMAP v trén d6 chira mot 1&p ¢6 1én GIOITHIEU.HTM, tir trinh duyét Web 1rén may tram
ta c6 thé gl yéu ciu “hutp://popmap/givithicu.htm™ d& doc &p GIOITHIEU.HTM. Khi chuang
uinh MFCUCASE di duge chi dat trén mdy chi, ta 6 thé gii yeu cdu nhu sau
“htip://popmap/uc/gioithicu htm™ dé doc t¢p GIOITHIEU.HTM, iy nhién kic nay 13t cd céc dong
dir lieu ciia tép GIOITHIEU.HTM aa duge bién ddi thinh chir hoa. Churong 1rinh 1oc MFCUCASE
‘duge giin vai sy kién dnh xa URL va doc dir licu thd, wic 1a chuong trinh s& duge goi khi xudt hién
cac su kién nay.

Chuang trinh 12,2 MFCUCASE

Tép mfcucase. def

/7 Khai béo cac ham xust {export) cho MFCUCASE.DLL
LIBRARY mfcucase
DESCRIPTION *Chatong trinh loc sif dung ISAPI ciia MFC
EXPORTS '

HttpFilterProc '

GetFilterVersion
//

Tép resource.h

/7 Tép MFCUCASE.rc s& «it dung resource.h

#define IDS_MFCUCAS! FILTER 101

#ifdel APSTUDIO_INVCOKED

#ifndef APSTUDIO_READONLY_SYMBOLS

#define _APS_NEXT_RESOURCE_VALUE 103
#defing _APS_NEXT_COMMAND_VALUE 32768
#define _APS_NEXT_CONTROL_VALUE 103
#define _APS_NEXT_SYMED_VALUE . 103
#endit ' '

#endif

/1

Tép resource.rc

#include "resource h’
#include "afxres.h"
// Phién ban
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VS_VERSION_INFO VERSIONINFO
FILEVERSION 1.0,0,1
PRODUCTVERSION 1.0.0.1
FILEFLAGSMASK 0x3fL
#ildef DEBUG
FILEFLAGS Ox1L.
selse
FILEFLAGS OxOL
#endif .
FILEOS Ox4t, -
FILETYPE Ox2L
FILESUBTYPE OxOL
BEGIN
BLOCK "StringFilelnio”
BEGIN
BLOCK "040904b0"
BEGIN '
. VALUE "CompanyNarme", "\ 0"
VALUE "FileDescription”, "Chutang trinh mé rong dich wi Internet MFCUCASE\ O
VALUE “FileVersion”, "1, 0. 0. 1\0"
VALUE "InternalName", "MFCUCASE\ 0"
VALUE "LegalCopyright", "Copyright ©@ 1999\ ("
VALUE "OriginalFilename", "MFCUCASE.DLL\D"
VALUE "ProductName”, “Chuong trinh mé réng dich w Internet MFCUCASEM ("
VALUE "ProductVersion™. "1. 0. Q, 1\
END
END
BLOCK "VarFilelnfo"
BEGIN
VALUE “Translation”. 0x409. 1200
END
END .
// Béng xau ky hy
STRINGTABLE DISCARDABLE
BEGIN
IDS_MFCUCASE_FIL'TIR "Chuong trinh loc MFCUCASE”
END
f
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Tép mfcuanse.h

// Dinh nghia Iép loc
class CUpCaseFilter : public CHtipFilter
{ .
public:
CUpCaseFilter(); .
~CUpCaseFilter{);
public:
wirtual BOOL GetFilterVersion(PHTTP_FILTER_VERSION pVer):
virtual DWORD OnSendRawData{CHtthilterContekt' pCixt.
PHTTP_FILTER_RAW_DATA pRawData).
virtual DWORD OnUriMap{CHttpFitterContext® pCixt.
PHTTP_FILTER_URL_MAP pUrlMap);
}:
/
Tép mfcucase.cpp

// phét trién 1dp loc

// Chueng trinh ¢6 thé khang cin dong khai bao #ifdef AFXDLL nhu dudi day.
// Project cho phép xay dyng iing dung nhu chuong trinh MFC DLL thong thuimg
// duoe lien ket vai thut vién tinh (st dung dinh nghia _AFXDLL) ' '
/7 hoac chuong trinh DLL khéng s dung cac 1dp MFC ngoai cac 1dp do 1SAP]
// cung cap (khong can dinh nghia _AFXDEL).

#ifdef _AFXDLL - -

#inchide <afx.h>

#include <afxwin. h>

#endif

#include <afxisapi.h>

#include "mfcucase. h”

#include "resource.h”

// chi ¢b duy nhat mét 46t rong CUpCaseFilter

CUpCaseFilter theFilter;

// Cai dat CUpCaseFilter

CUpCaseFilter::CUpCaseFilter()

{

} _ _ :
CUpCaseFilter::~CUpCaseFilter()
{ ' '

1
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/7 CUpCasefFilter object
BOOL CUpCaseFilter::GetFilterVersion(PHTTP_FILTER_VERSION pVer)

{

// Goi cach x(t Iy méc dinh d€ khéi tao

CHttpFilter::GetFilterVersion{pVer):

// D&t cac cd ching ta quan tam

pVer->dwHags | = (SF_NOTIFY_NONSECURE_PORT |
SF_NOTIFY_URL_MAP | SF_NOTIFY_SEND_RAW_DATA):

// Nap xau mé th

TCHAR sz[SF_MAX_FILTER_DESC_LEN+1)-

ISAPIVERIFY{(.:LoadString{AixGetResourceHandle{).

Chuang 12 Lap trinh Internet

IDS_MFCUCASE_FILTER. s2. SF_MAX_FILTER_DESC_LEN)):

_tesepy{pVer->Ip<zFilterDesc. sz):
returm TRUE.:

DWORD CUpCaseFilter::OnSendRawData{CHtipFilterContext® pCxt.

{

PHTTP_FILTER_RAW_DATA pRawData)

LPTSTR pstrin;
DWORD chBuffer:
DWORD cbTemp;
// Néu da ¢b diz ligu, phan tich chiing
if {(pCtxt->m_pFC->pFilterContext = NULL}
! .
// dat con trd td viing dit liéu
pstrin = (LPTSTR) pRawData->pvinData;
cbBuffer = Q;
cbTemp = Q; :
//dang doi cho phin déu? _
if (pCoxt->m_pFC->pFilterContext == {(VOID *) 1}
[ // duydt it dau d&n cudi
while {cbBuffer < pRawData->chinData)
{ ' : ;
if (pstrln[chuffer].-- ‘\n’ && pstrinlcbBuffer+2] == "\n) {
cbBuffer += 3; ' o '
break;
}
cbBuffer++;
)
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// phin du xéc dinh noi dung Ia trang HTML?
while {chTemp < cbBuffer)
{ : .
if (pstrinfcbTemp) == /" && pstrinfcbTemp+1j == 'h" &&
pstrinfcbTemp+2] == 't' && pstrin{chTemp+3] == 'm’)
i // &ing. day la trang HTML. dat co.
pCtxt-»>m_pFC->pFilterContext = (VOID") 2;
break;
}
cbTemp++;
| :
/7 nfu khéng phai 1a trang HTML - xéa cdt

if (cbTemp == cbBuffer) pCtxt->m_pFC->pFilterContext = NULL,

} .
/7 ndu c6 dit ligu trong ving dém. ddi dit idu thanh chut hoa!
if {(pCtxt->m_pFC->pFilterContext 1= NULL} |
while (cbBufler « pRawData->cbinData} {
if (isteadiwte{pstdn{cbBuffer]}) cbBulfer += 2:
else { '
pstrin[chBuffer] = _totupper{pstrin[cbBuffer]):
chBuffer++;

}
return SF_STATUS_REQ_NEXT_NOTIFICATION:
| .

Chuang 12 Lap trinh internet

DWORD CUpCaseFilter:: OnUriMap{CHttpFilterContext* pCtxt. PHTTP_FILTER_URL_MAP pUiriMap)

{
LPTSTR pstrPhysPath = pUrlMap-:»pszPhysicalPalh;
pCtxt->m_pFC->pFilterContext = NULL:
/7 néu tiép nhan URL. kiém tra xer ¢b chifa xau "\UJC\"
while ("pstrPhysPath != '\ (') )
N

if (pstrPhysPath{0] == "\\" && (pstrPhysPath{1] == "u’ 1 | pstrPhysPath{l] == 'U’) &&
{pstrPhysPathf2] == ‘¢’ | | pstrPhysPath[2] == "C'} && pstrPhysPath[3] == "\\’)

{

// tim thay xau "\UC\", koai bd xau "\UC\" d€ tim ra dutmg dan ding

while (pstrPhysPath|3] I= "\ 0") {
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pstrPhysPath(0] = pstrPhysPath[3);
pstrPhysPath = _tesinc{pstrPhysPath):

pstrPhysPath[0] = \0';

// &4t ¢& nhic kiém tra dit ligu va d3i thanh chir hoa
pCixt->m_pFC->pFilterContext = (VOID") 1;
break: :

pstrPhysPath = _tesine(pstrPhysPathy):

)

return SF_STATUS_REQ_NEXT_NOTIFICATION:

// Néu muén xay dymg chutang trinh loc khang sit dung cac lép MFC.

// can phat trién phién ban riéng AfxGetResourceHandle(} d& cac ldp trong

/7 ISAPI cia MFC ¢6 thé tim thdy cac tai nguyén ma nd can. _

// Néu sit dung cac kdp MFC cung véi cic 16p cla ISAPI. khéng cn doan trinh dudi day
static HINSTANCE g_hInstance;

HINSTANCE AFXISAP] AfxGetResourceHandle(}

{

!

{

}

/7 .
~ Sau khi soan thio, dich v lién két chuong trinh trén ta ¢6 (gp MFCUCASE.DLL. B¢ chay duge

return g_hlnstance:

" BOOL WINAPI D]lMain(H!NS'i'ANCE hln51 ULONG ulReason. LPVOID IpReserved

-

if (ufReason == DLL_PROCESS_ATTACH) g_hlnstance = hinst:
return TRUE; '

chiing ta phai thuc hién cdc budc sau day:

* Dbing ky vdi méy chu thong qua chuong trinh REGEDIT.EXE: chén 1én chuong trinh

MFCUCASE.DLL (bao gém ci dutmg din) vio dong khai bdo trong
HKEY _LOCAL_MACHINE/SYSTEM/CurrentControiSct/Services/W3SVC/Parameters
{Filter DLLs. Néu ¢6 nhi€u chuong trinh loc duye khai bdo, cdc khai bdo phan cdch
nhau biing d4u phdy °,’. ,

Khdi dong Jai dich vu Web (bing cich dimg dich vu Web vii khdi dong lai hodc khai
dong lai may chil) d¢ nap chuwong trinh MFCUCASE.DLL.

Ciing gi6ng nhu chuong trinh dich vu Intemet, mot chuong tinh lgc bao gidr ciing ¢ mot 16p
chinh 1a 16p phdi sinh tir 16p CHutpFilter. Ldp chinh cla chuong (rinh MFCUCASE 1 16p
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CUpCaseFilter. Trong 16p chinh s¢ mo ta cdc him thanh phin nap chdng ciia 1op CHttpFilter; ching
durgc viét Jai dé khai bdo chuong trinh loc gdn véi su kién nido va xir 1y nhu thé ndo khi su kién do
xudt hién. Trong chuong trinh MFCUCASE cdc ham thanh phdn d6 1a: GetFilterVersion,
OnSendRawData va OnUIMap. Trude hét chiing ta tim hidu cdc 16p trong 1SAPI ciia MFC due sir
dung nhtr the ndo d¢ xay dung chivong trinh loc - 16p CHttpFilter v CHllpFilterCon!cXt.

12.1.3.3 Lop CHttpFilter

Lop CHetpFilter va 16p CHttpFilterContext tao va guan 1y viee loc, Ddi tong CHupFilter
duge tao 1ap khi chuong trinh loc duge nap viio may, doi tugng CHilpFiIlchonte_xl duiyc tao 1ap méi
khi chuong trinh loc tiép nhan yéu cdu. Mdi khi chuong trinh loc duge nap, né thong bdo cho mdy
chi vé cdc sy kién ma né s lién két. Sau d6, mdi khi céc sy kicn duge chon trede xudt hitn, chuong
trinh loc duge goi dé x(r 1y su kién d6. Chi ¥ ring khi chuong trinh loc bit ddu xir 1y yeu cdu thi nd
s& nhén di¥ liéu ma khong quan 1am dén cdc ycu ciu tir tép, ting dung CGI hay tmg dung [SAPL Cac
thanh phin cia 16p CHllpFlllcr duge mo ta nhu sau day:

Clu ti

CHttpFitter ~ Tao lap d6i tumg CHittpFilter

Thuge tinh

GetFilterVersion Ly st higu phién ban ciia churang trinh loc sau khi dgi tugng CHitpFitter dugc tao igp -
Céc ham nap chdng : :
CnReadRawData Chg phép chuong trinh doc dif lidu thd. DIt k& tra vé bao gdm hai phin: khai bae va néi dung
OnPreprocHeaders - Théng béo cho méay tram biét may chil d& thir hién tién xif Iy phan diu théng tin
OnAuthentication Xac nhan may tram

OnUriMap ' Thang bao cho may tram khi méy chil 03 lién két URL logic véi dudng dan vt i
OnSendRawData Gufi dir liéu the tir may ché cho may tram -

Onlog Ding nhap théng tin vao tép dich vy

OnEndOfNetSession Théng bao cho may tram da két thic phien giao dich

Ham x Iy -
HﬂpFuﬂerProc Tra fai théng bao chi ra suf kign nao di qua chuong trmh loc va d3 duge xu I}?

Hai ham thanh phan GetFilterVersion vi HitpFilterProce cia 16p CHIlpFlllur du‘du coi nhur cic
diém vio cta chuong trinh loc. Khi mdy c¢hd nap hodc goi chuong tinh loe, nid goi ngay hai ham
thanh phin niy dé xdc dinh chuong trinh lge s€ gin vdi cde sy Kién ndo va xir 1y nhur the ndo.

Ham GetFilterVersion
Trude khi sir dung, chuong trinh lgc phii duge dang ky véi mdy chi thong qua chuong trinh
REGEDIT.EXE biing viéc chén chuong trinh lgc (bao gém ¢ dudng din) vio dong khai bio trong

HKEY _LOCAL_MACHINE/SYSTEM/CurrentControlSct/Services/W3SVC/Parameters/Filter DLLs.
Khi mdy chu bit ddu khdi dong, né doc cde gid tn ndy va nap cdc chuong trinh loc (cdce tép DLL)
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da duge khai béo. Sau d6 n6 goi ham CHupFilter::GetFilterVersion dé thi hinh ba nhi¢m v

*  Trao d6i thong tin phi¢n bin: ham GetFilterVersion thye hign so sdnh 56 hi¢u phién ban
cua chuong trinh loc véi céc 6 1icu phicn bin ciia mdy chi.

*  Xac dinh cdc sy kign yeu cdu: dang ky chuong trinh loc gin védi cde s kien nao. Néu
ching ta diing ky churomg trinh loc gén vdi cée surkién khnng_ lién quan, chuong trinh loc
¢6 thé khong thue hién nhue mong mudh.

*  Xdc dinh mdv v tin: midc w ticn clia chuong trinh loc dugk: xdc dinh bdi thanh phin
dwFlags cla cau tnic HTTP_FILTER_VERSION (cfu nic chifa cdc thong tin ve
chuomg trinh loc) trong ham GetFilterVersion. Sau khi ham GetFillerVersion thye hicn,
mdi khi mdy chi xit 1§ mot sy kién, no s& £oi cdc chuong trinh loc da dang ky gin vai
su kitn ndy. Thit tr goi cée chuong trinh lgc phu (hude vio mite wu ticn,

Ham GetFilterProc

Khi mot sy ki¢n xuidt hién, mdy chi thong héo cho céc chuong trinh loc gin vai sir kién ndy
bang viéc goi ham GetFillerProc. Xir 1y mac dinh ciia him GetFilterProc 1 xdc dinh mdy chii théng
bdo cho minh sy kign nido vi goi him thinh phin cia lop CHitpFilter danh cho vige xir 1y su kién
ndy. Lap trinh vién ¢6 thé viél lai him ndy dé xdc dinh viée xir 1§ cu thé cho timg su ki¢n.

Chuong trinh lgc thuc hién xir 1y dir licu dén/di ciia mdy tram biing vi¢e goi cic him nap chong .
lien quan t6i cdc sy kién. Vidt lai cic hiam nap chong dé thue hién vite xir ly dir licu theo mong
mudn. Thi du, chéing ta ¢6 thé tao chirong trinh toc d€ ma hod hay nén dir ligy biang vice viéh lui
ham nap chéng OnSendRawData.

12.1.3.4 Lap CHttpFilterContext

Lap CHupFilterContext cung cdp cdc cong cu cho doi iwgng CHupFilter Jd¢ xit ly dir licu g cho
chuong trnh loc. Khi chuong trinh loc 1iép nhan moi yéu ciu, nd tao lip mdt i aeong
CHupFilterContext. Khi chuong trinh toc xir 1y cdc yeu edu, né sitdune i him thinh phin cia kip
CHupFilterContext d€ thyc hi¢n cdc nhigm vy nhir doc, ghi dir . o . <. Ciing gidng nhu chiremg
trinh mé rOng dich vu Intemet, chi ¢ mdt dai wemg CHYtpFilter 100 i trong mot charemg (ninh loc,
nhimg d6i tugng nay c¢6 thé 1o vi quin I§ nhicu doi teemg CHitpFilierContext, méi 06 tikmg
CHupFilterContext phuc vu ¢cho mdt yéu cdu HTTP. Thiétl k& nay cho phép mol chuong trinh loce
ciing mot Wic ¢6 thé xir 1§ nhidu yéu cdu clia cde may tram.

Chuong trinh loc nhidu khi cdn phii irao déi thong tin véi mdy tram, thi du gif lai ngay mot

thong béo 16i cho mdy tram, khi d6 n6 € goi him thinh phin WriteClicni d& thuc hién cong vice
nay. Dudi day I cac thanh phin cia 16p CHupFilierContext:
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Con trd tn cau tric HTTP_FILTER_CONTEXT - cSu tric chita thaing tin vé yéu cu hign thy

m_pFC

Ciutw

CHitpFitterContext Tao 13p d6i tuong CHupFiItngontext

Céc ham thubc tinh :

GetServerVariable Sao chép cac thdng tin llén quan 1df viéc lién lac HTTP hoac véi ban than may chu vao mit ving dém
AddResponseHeaders 88 sung phén dau cho trd igi HTTP :
WriteClient GUn ngay kai di lidqu cho méy tram

AllocMem Cép bé nha

ServerSuportFunction Cung cip théng tin 1SA téng tt;é cho may tram

12.1.3.5 Cac budc xdy dung mét chuong trinh loc sit dung ISAPI

MOt chuomg trinh loe sir dung 1SAP] o6 the duge xdy dimg d€ dang nhir cdc cong cu ciia Visual
C++. Hily xem chi (¢t cdch sir dung Visual C++ trong chuong 11 tuy nhi¢n dudi Jiy Ia cic bude
~ ¢hinh dé xay dung chuong trinh loc:

Tao project cho chuong trinh loc: stt dung cong cu ISAPI Extension Wizard.

B6 sung cde xir 1y ‘

¢ Xidc dinh chuong trinh loc € gdn vdi nhimg su kién ndo viv midc v tién cia chuemg
trinh thong qua vitc gdn cic gid tri thich hop cho bién dwFlags clia cdu tric
HTTP_FILTER_VERSION trong ham GetFilterVersion cta 1dp CHutpFilter. Cac
gid tri niy ¢o the da duge xde dinh b ISAPI Extension Wizard. Thi duy:

pVer->dwFlags | ={5F_NOTIFY_NONSECURE _PORT !
SF_NOTIFY_URL_MAP | SF_NOTIFY SEND_RAW_DATA):

Bing 12.7 1i¢t ke cde gid tri ¢6 the sit dung Jd¢ khai hdo midc 1 tién cla chuong
trinh loc. chuong trinh loc gén v s kién nao. '

Béng 12.7 Cac gia trj si dung dé khal bao cho chuong trinh loc

Gid tri ¥ nghia
SF_NOTIFY_ORDER_DEFAULT Chureng trinh loc ¢ maie uu tién mac dinb,
SF_NOTIFY_ORDER_LOW Chuong tinh koc co mife ) tigh thap.
SF_NOTIFY_ORDER_MEDIUM Chuong trinh foc cé mire vy tién trung binh
SF_NOTiIFY_ORDER_HIGH Churonyg trinh loc co mife wu tién cao.
SF_NOTIFY_SECURE_PORT Thong béo chitang trinb loc chuyén di i qua cdng duoc bao ve
SF_NOTIFY_NONSECURE_PORT Théng béo chirang trinh loc chuyén di? liéu qua cong khang durae bio ve |
SF_NOTIFY_READ_RAW DATA Cho phép chueng trinh foc doc di fiéu tho.
SF_NOTIFY_PREPROC_HEADERS M3y chil thuc hién tién xit  phan d4u dir ligy
SF_NOTIFY_AUTHENTICATION May chi xac nhan may tram
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SF_NOTIFY_URL_MAP My chil anh xa dia chi URL logic vao duong dan vat iy
SF_NOTIFY_SEND_RAW_DATA May chd g lai diT 1idu thd cho may tram
SF_NOTIFY_LOG May chi ghi théng tin vao dich vy dang nhap
SF_NOTIFY_END_OF _NET_SESSION Bang k&t thuc phién giao dich v\ may tram

»  Lap trinh vién c6 thé bo sung thém sy ki¢n mdi:

+  BG sung khai bdo sir kién mdi viao biéh dwFlags
BG sung khai bdo ham loc tuong dueng véi surkign viio 1&p .h
e B4 sung dinh nghia ham lgc vae (&p .cpp '

Thi dy: Mudn chuong trinh MFCUCASE gin thém véi sir kién xéc nhan may tram
khi do: _
pVer->dwFlags | ={SF_NOTIFY_NONSECURE_PORT I SF_NOTIFY_URL _MAP |
SF_NOTIFY_SEND_RAW_DATA | SF_NOTIFY_AUTHENTICATION):

Trong dinh nghia 19p CUpCascFilter (MFCUCASE.H) b3 sung khai bio:

virtual DWORD OnAuthentication{CHttpFilterContext* pCtxt.
PHTTP_FILTER_AUTHENT pAuthent);

Trong t¢p MFCUCASE.CPP bd sung thém him:

DWORD CFilter 1 Filter::OnAuthentication(CHttpFilterContext* pCixt.
PHTTP_FILTER_AUTHENT pAuthert)

{

. // b3 sung cac lenh x Iy & day
// trd vé ma trang théi thich hop
return SF_STATUS_REQ_NEXT_NOTIFICATION:

}

Chiing ta ciing c6 thé loai bt cc sy ki¢n vA ham khong cdn thiét,

Vi€t céc xir 1y riéng cho timg him nap chéng. Thi dy trong chuong trinh
MFCUCASE ham OnUrlMap duge viét Tai nhu sau dé kiém tra xem yéu cdu URL
cd chita Xau “/uc/" hodc xau “/UCS" khong, néu ¢é (hi loai ba di: '
DWORD CUpCaseFilter::OnlriMapiCHitpFilterContext” pCtxt.
PHTTP_FILTER_URL_MAP pUriMap)
( .
LPTSTR pstrPhysPath = pUrlMap->pszPhysicalPath;
pCixt-=m_pFC->pFilterContext = NULL;
/7 ¥hi nhan duge xau URL,
// kiém tra xem xau nay cé chifa xau “\UC\" khéng.
while (*pstrPhysPath = \OM
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if {pstrPhysPath[0] == '\ V" &&
(pstrPhysPath[1j == v | | pstrPhysPath[1} == 'U’) &&
" {pstrPhysPathj2] == ‘¢" | | pstrPhysPath(2] == 'C'} &&
pstrPhysPath(3] == \\)

// timh thiy xau "\UC\"; loai bd xau nay
while {pstrPhysPath{3] |= "\ O}
pstrPhysPath[0] = pstrPhysPath[3}:
pstrPhysPath = _tesine{pstrPhysPath):
)
pstrPhysPath[0] = "\ O’
// dat lai cd xac dinh s& chuyén ddi
// cac xau dit lidu vé chir hoa
pCtxt->m_pFC->pFilterContext = (VOID) 1:
break:
1
- pstrtPhysPath = _tesinc(pstrPhysPath);
t
‘return SE_STATUS_REQ_NEXT_NOTIFICATION;
1
¢ Bing chuong tinh REGEDIT.EXE hiy ding ky chuong trinh loc véi mdy cha
thang qua vice b3 sung duimg din va tén 1¢p chuong trinh IQC:

HKEY_LOCAL_MACHINE/SYSTEM/CurrentControlSet/Scrvices/W3ISVC/Paramceters/Filter DLL

Bing 12.8 1a mot vai khuyén cdo cich st dung su Kién hay hanh ddng cho céc chitc nang cla
chuong trinh loc.

Bing 12.8 Chuong trinh loc va sy kién

Chitong trinh foc Su kidn/binh dpng

Dém s6 luong ngudi tham nhap méy chl SF_NOTIFY_LOG '

Thyc hién ma hoa khach hang SF_NOTIFY_READ_RAW_DATA, SF_NOTIFY_WRITE_RAW_DATA
Thye hién nén di ligu khach hang SF_NOTIFY_READ_RAW_DATA. SF_NOTIFY_WRITE_RAW_DATA
Boc diT ligu thd SF_NOTIFY_READ_RAW_DATA

X\r by théng tin header Goi ham GetServerVarable

Xéc nhan nguoi st dung Tao b Joc vér yéu ¢y khai bdo mire wu tién cao

12.2. UNG DUNG INTERNET SU DUNG WININET

Ung dung Intemet trén may tram, hay con goi 1a vmg dung Interet, 13 churang trinh c6 khi ning
tham nhap dir li¢u i nguyén mang 1r¢n mdy chi sir dung giao thie FTP, HTTP hay Gopher. Mot
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ing dung Intemet ¢6 kha ning Ih.‘lm nh.lp may chu thon;__ gua mang Internet hay Intranct dé khai
thic dir licu nhu bin d6 th‘l 1ict, gid <0 phicu, .

Tir phi¢n ban 4.2 wrér di, MEC bd sung md rong Internet Winid2 lnternet Lxiension hay Winluer
d¢ tap trinh vién ¢6 thé tao img dung Intemet. Chiing ta ¢ the s dung Winlnet dé xay dumng
chuong trinh Internet & mide 1ap trinh cao mi khong cdn phai lam viee tnfe 1iep vai WinSock hay
TCP/IP. Winlnet cung ¢dp cac ham cho ¢i ba giao thiic FTP, HTTP va Gopher vai cie giao dién 1ap
trinh Win32 quen thuge. Lap trinh vién ¢6 the sir dung Winlnet viét mot chuong trinh Internet biing
cach goi tnge 1iép cdc hiim caa Win3?2 hay sifdung cde 1dp cha Winlnet. Trong chuong nay chiing ta
s€ xem xé€t cdc ldp cua Winlnet lr&_i gilip xay dung (g dung Intemet. Vi Winlnet chiing ta 6 thd
thue higén cic cong viée nhu sau:

*  Ldy v¢ cdc trang HTML. HTTP 12 giao thite duge sir dung o6 truyén cde trang HTML tir
mdy chi vé trinh duyét trén midy tram. |
* Gl yeu cdu FTP Jé nap 1én hay Hy vé cic t¢p hay doc danh sich eac thir mu.
* S dung thue don he thong gopher d¢ tham nhip cdc 131 nguyén tén Intemet
Chuomg trinh Interet sit dung cde 1dp clia Winlnet ¢é 1hé doc cde thgng tin tir dich vu HTTP,

FTP va Gopher nhu doc cic @p trén dia ciing.

Bang 12.9 Céc 16p clia Wininet

Ldp Chie nang
CintemetSession Khds 1aa phign giao dich Intemet: co thé ding 98 md L lién lac véi méy chi uy quyén (proxy server)
ClntemetConnection Quan Iy hén lac clia may tram vok may chu Internet. La lop ca sérclia cac Iap CFipConnection
' CGopherCannection va CHitpConhection
CFtpConnection Quan Iy lién lac véi dich vy FTP trén mdy chili va cho phep thao tac tic trép v(i tép va thir muc trén
‘| may cha.
CGopherConnection Quan Iy lién lac véi may ché Gopher
CHitpConnection Quan ly lién tac v&i dich vu HTTP trén méy chi
CintemetFile [ LaMp cosdcla iop CGapherFile va CHttpFile. Lap CinternetFile cing vdi cac Jop din xut cho
phép tham nhap cac t&p trén ha théing tir xa si dung céc giao thie Internet.
CGopherFile .| Cung ¢p céc ham a8 tim va doc tép trén méy chl Gopher
CHitpFile Cung cdp cic ham d€ gl yéu cau va doc cac tap trén may chil HTTP
CFileFing ' Thye hién tim ki€m cac tép ngay trong méy. La Iop co s cda cac i6p CFthlIeF:nd va
. | CGopherFileFind. :
CFtpFileFind Trgt gip viéc tim kiém cac tép trén may chi FTP
CGopherFiteFind Tra gidp viée tim kiém cac tép trén may chi) Gopher
CGopherlocator Nhén “locator” ciia Gopher trén may chil Gopher xac dinh ki focator va dua né vao trang thai san
sang cho CGopherfileFind
ClntemetException La dsi tuong dé mé 13 diéu kién ngoai 12 lien quan t¢ thao tac Intemet. Lap nay chira hai thanh
_ phdn da liéu chung: thanh phin thir it 48 ndm gitt cac I3i lien quan v tniong hcp ngoai ¢ tnanh !
phén thir hai 48 ndm gid ngit cénh cla chuong trinh Intemet lién quan dén'tdi. - . o
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Bing 129 tiét ke cdc 10p cha Windnet O¢ xay dymg n.hmmg trinh Intemet. Cic 16p ndy duge khzu
‘bao trong 1&p AFXINET.H, ri¢ng idp CFileFind duge khai biio trong AFX.H.

12.2.1 Xay dung chuong trinh Internet bing MFC Winlnet

biém c¢o bin clia 131 ¢i cae chuong trinh Intemet i giao dich Intemet (Tterner session). MFC
Xy dung giao dich Internet nhu By mot ¢oi tzong cia 10p ClnternetSession. St dung 1dp nay, lap
irinh vién ¢6 thé tao ra mot hode mot vili giao dich Intemmet dong (hai.

D¢ (rao d6i thong tin vdi médy chd, 1a phdi 1o 1p cde doi wong ClnternetConnection va
CintemnetSession. Lap trinh vign ¢6 thé .o m@t ClntemetConneclion bing viée goi ham
ClnternetSession:: GetFttpConnection, CluternetSession::GetHttpConnection hay
ClnternctSession::GetGopherConnection. MSi 101 goi nay chi & Kidu giao thitc sit dung. Nhimg
1 goi nay khong phii 13 dé mé mot 1&p trén may chit dé doc hode ghi. Néu 1ap tinh vien mudn doc
hoiic ghi di¥ li¢u thi phii m& @p O mdt bude riéng bicl, :

Dai vdi phdn 1dn céc giao dich Intemet, ddi tugng ClntemnetSession cling Fam vide vii d6i wang
CintemnetFile theo cdc qui dinh sau: '

= P& c6 mdt giao dich ll"llt.ml..l 1ap toinh vién phii tao mot phicn bin cia d6i wgng
Cintemne(Session.

®  Néu giso dich Intemet d€ doc hoic ghi dit leu, lap trinh vién phai tao mot ph:in ban cua
d6i tugng ClnternetFile thodc 1op phéi sinh tir né th CHttpFile hay CGupherFile).
Phuong phép dé nhat & doc dir liéu 1a goi ham ClnlcrnctScssilm::OpcnURl.,. Ham
nay phin tich ¢ phdp xau URL do 13p trinh vién cung cip, md lién lac véi may chil |
(xdc dinh trong xdu URL) vd i v¢ mot ddi fuong ClntermetFile chi doc.
ClnternciSession::OpenURL khong ddi hoi xdc dinh rd mot kidu giao thie nao, cich goi
trén lam viée vai ca xdu URL cua FTP, HTTP hay Gopher. ClnternetSession::OpenURL
tham chi lam vige vdi cd cic 1&p ngay trén mdy tram (khi d6 né 1rd vé dSi tong
CStdioFile thay cho doi tugng ClntemnetFile).

*  Néu giao dich Intemct khong phéi d€ doc hay ghi dir licu ma o8 thue hién cic nhiém vu
khéc, thi du nhu xou tép trong mot the muc FTP, thi 1ap trinh vién khong cin phai phai
tao mot phién bin ClnternetFile. '

C6 hai phlrong phép d€ tao d6i wegng CIntemulFt!L. do la:

= Néu sir dung ClntemetSession: Opt.nURL dé tao két noi voi mdy chi, thi k¢t qui ham
OpenURL sé tra lai mot doi tugng ClnternetFile.

»  Néu sit dung céc ham thanh phin ClntemetSession::GetFtpConnection {cho gldﬂ thic
FTP), GetGopherConnection {cho giao thire Gopher) hay GetHtipConnection (cho giao
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thie HTTP) d¢ o 1ap k&t ndi vai may cha thi lip lr1nh vién ph.u gul cac him

tuyong img san day:

CFtpConnection::Openkile,

CGopherConnceetion::OpenFile,

CHttpConnection:z:OpenRequest,
kCt qui trd vé ld doi tugmg ClnternetFile, CGopherFile hay CHleF|lu Lromg (g,

Céc bude phdl trién tiép theo ctia chuong trinh Intemet phy thudc vio vige lap trinh vién tao
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uhuo‘nb trinh dva trén CO S ()anURL hay stt dung ydo thate FTP HTTP hay Guphcr.

12.2.2 Cac buéc xay d(_m_g mé}t chuong trinh lhtemet_

Cdc budéc xdy dung mot chuong trinh Internet cd bén

Bang 12.10 (hé hi¢n cdc bude dé xay dung mot chuong thnh Intemet cof bin,

Bang 12,10 Cic bude xay dung chuung trinh Internet

! Myc dich

Hénh ddng thire bién

Két qua

Bt d8u phign giao dich tntemet

Tao mét 46i irong CintemetSession

Khéi tao Wininet va két ndi vai may chil

Boc hay tac lva chon yéu ciu
Intetnet. Thi du: dat giéi han hét
théi gian (hme- out) hay sd Iucmg
14n lam i, -

Str dung ClnlemetSession::QueryOption
hay CinteretSession: SetOption

Tré vé gia tri FALSE néu khong thure hién
thanh cong

Tao mit ham callback 4¢ giam
sat frang théi clia giao dich

‘| St dung

ClnternetSession: EnableStatusCallback

Tao l3p callbatk che

ClnternetSession: EnableStatusCalback.
Viét tai ham OnStatusCallback d8 tao thG
tuc callback theo mong mudn.

Nt véi may chi Intemet, may
chil intranet hay cac tép ngay
trong rmdy tram

St dung CintemetSession OpentURL

Phan tich xay URL va md lin kac v may
chli chi dinh. Tra lai mot a6 fuong
CStdioFile hoac CintemetFile Thong qua
d6i tirong nay dé tham nhap g ligu tren
may chdi hoac tép.

Boc dd liéy tutép

St dung ClntemetFileRead

Boc di liéu {theo s6 ivong byte chi dinh}
vae mét vang deém

Guan K cac truong hep ngoai l&

Sir dung I9p CintemetException

Qudn Iy tat c3 cac trweng hop ngoai Ié cia
fntemet

Két thic phién giac dich inlemet

Loai bé déi tugng ClntemetSession

Ty dong x0a cac quan iy tép va cac K&t ngi

- Doan chuong trinh duwai day gidi thicu cdch 1ao ra mot irinh duyét Web don gian theo cdce bude

iﬁnh bay trén:

#Hinchude <afxinet h>

//gia st cac tén URL da duge khdi tac

//Bét déu giao dich internet
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ClnternetSession session{ "My Session”);
CStdioFile* pFile = NULL,;
//stt dung mét URL va hién thi mét trang Web
while (ipszURL = DisplayPaget.. J)
{
pFile = session.OpenURL{lpszURL): //md tép
while (pFile->Read(szBuff. 1024) > 0}
{ .
//doc tép...
1 . . .
delete pFile; //dong 1¢p :
1
//két thic giao dich Internet
session.Closef);

Cac budc xay dung mét chuong trinh FTP co bdn
Bang 12.1] thd hi¢n cic bude dé xdy dung mot chuong trinh FTP tren mdy tram.

Bang 12.11 Cac budc xay dung chuong trinh FTP

i Muc dich _ Hinh déng thue hign i Két qua

Bét du phién giaa dich FTP Tao d6i tuong ClntemetSession Khéi tac Winlnet va két ndi vén may chis

Két n&i vér may chd FTP -} Slrdung : Tra vé 361 tuang CFipConnection
ClntemetSession. GetF tpConnection

Chuy#én 16 thu muce FTP mdéi S0 dung Thay a6i thu muc hién dang fuge két ndi trén

trén may chil ClnternetSession::SetCurentDirectory may chil

Tim tép dAu tién trong thu muc | SU dung CFtpFileFind FindFite Timtép d4u tién. Tra vé gia tri FALSE néu

FTP : _khéng tim thiy tép

Tim tép tiép thea trong thu mue | Sir dung CFipFileFind FindNexiFiie Tim tép tiép theo. Trd vé gia i FALSE néu

FTP khéng tm thiy tép

Néu tim thay tép cAntét, mé | Sir dung CFtpConnection::OpenFile, sir M tép rén may chit dé doc hay ghi dif lidu.

tep dé doc hay ghi dir ligu dung tén tép do FindFite hay FindNextFile | Két quatravé [a ddi tuong CintemetFie
ravé

Poc di lieu tirtép hoc ghidd | Sir dung ClntemetFile:Read hoac Boc dir lidu tir tép vao vang dam hoac ghi di

liéu vao tép ClntemetFile::Write : ligu tir vang dém vao tép

Quén Iy cac truong hap ngoai & | Si dung Iap CintemnetException Quén by tat ¢a cac kidu ngoai 18 clia Intemnet

Két thic phién giao dich FTP Loai bd ddi tuong ClnternetSession Tu déng loai bd cac quan ly tép va cac k& nbi

Cdc budc xdy dung mét chuong trinh FTP co bdn dé xoa tép

Bing 12.12 (hé hign cde bude € xay dyng mot-chiong irinh FTP co hin dé xod (2p.
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Bang 12.12 Céc budic xay dung chuong trinh FTP dé xoa tép

Muc dich Hinh dong thfe hign Két qui
| Bt 8 phien giao dch FTP Tao d8i tvong CinternetSession Khin tae Wininet va két ndi véi mdy chi
i Két néi vor may chi FTP Sir dung ClntemetSession: GetFtpConnection | Trd vé 4o tuong CFipConnection
 Kiémtrava chic chn avao | Su dung i Trd vé ten hodc URL ciia thy muc hién dang
dung thu muc trén mdy chii CFtpConnection: GetCurrentDirectory hoac hen két trén may chd
' FTP CFtpConnection: GetCurrentDirectory ASURL _
| Chuyén toithu muc FTPmét | Sirdung Thay @i thur muc hién dang duoc ket néi
trén may chi CintenetSession.: SetCurentDirectory tren may chi
Tim tép ddu tién trong thu muc | Si dung CFtpFileFind. FindFile Tim tép ddu tien, T vé gia tri FALSE néu
FTP khong tim thay tep '
Tim tép tiép theo trong this muc | Sir dung CFipFileFind: FindNextFile Tim t&p tiép theo. Tra vé gid tri FALSE néu
FTP khong tim thy tép
Néu tim théy tep can thiét, xoa | Sir duhg CFtpConnection::OpenFile, sirdung | Xoa tép trén méy cha
| t3p do ' tén tep do FindFile hay FindMNextFile trd vé
" Quén ly cac tnrong hop ngoar | S dung lop ClntemetException Quan ly t4t ¢4 cac kidu ngoai ¢ cla Internet |
lé . .
Két thiic phién giao dich FTP Loai bd d6i tuong CintemetSession Ty déng loai bd cc quan i tép va cac ket
' : i

Cac budc xéy dung mét chuong trinh Gopher ca bdn

Bing 12.13 thé hign cdc bude d& xdy dung mot chirong 1rinh Gopher co bin.

Bang 12.13 Céc budc dé xdy dung mét chuong trinh Gopher

Hinh ddng thire hidn

Muc dich Két qud
BAt dAu phién giao dich Gopher | Tao d6i tuong CintemetSession Khd# tao Wininet va ket ndi voi méy chi
K&t ndi vor may chi) gopher S dung . Tra vé o4 tugng CGopherConnection

CintermetSession: GetGopherConnection

Tim tai nguyén d4u tién trong
gopher

S(r dung CGopherFiteFind: FindFile

Tim tép d4u tien. Tra vé gia tri FALSE néu
khang tim thay tép

Tim tai nguyén tigp theo trong thur
muc gapher

Sir dung CGopherFileFind: FindNextFite

Tim tép tép theo. Trd vé gid tn FALSE néu
khéng tim thdy tép

M tép tim théy boi FindFile hay | L&y gopher locator sir dung M3 tép xac dinh ba locator. Két qua tra vé 1a
FindNextFile dé doc 42 kéu CGopherFileFind:GefLocator. Sirdyng | mot 65 tuamg CGopherFile
CGopherConnection: OpenFile
M 18p sir dung gopher locators | Ser dung Mg 1ép xac dinh biX locator. Két quatravé I
do l4p trinh vién cung cip CGopherConnection: Createl ocator. mot d8i tong CGopherFile
St dung CGopherConnection: OpenFile '
Poc tép St dung CGopherFile Doc 40 fiéu di liéu tirtép vao buffer
Quan Iy cic truong hop ngoai B | St dung idp CintemetException Quan Iy tat ca cac kidu ngoai 1¢ cia internet
Két thic phien giao dich Gopher | Loai bé d6i tuang CintemnetSession Tu dong loai bd cac quan Iy tép va cac két nér i
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Poun chuomg trinh dudi day gid thigu cich khai thic thu muc Gopher.

#include <afxinet.h>
//Bét dau phi2n giao dich
ClnternetSession sessior{" My Gopher Session’):
CGopherCennection” pConn = NULL:
CGopherFileFind® pFile:
//Két noi vél may cha _
pConn = session.GetGopherConnectior{"gopher.voursite.com™):
pFile = new CGopherFileFind{pConn):
BOOL bFound = pFile->FindFile(lpszFile ToFind):
while (bFound)
!
bFound = pFile->FindNextFile{):;
//khai thac cac thudc tinh cia tép
]
delete pFile: //giai phong pFile
delete pConn; //Két thuc két néi
session,CloseO: /7Két thic phién giao dich

Céc budc xdy dung mét chuong trinh HTTP co bdn
Bang 12.14 thé hi¢n cic budc dé xdy dung mot chuong tsinh HTTP cor bin.

Bang 12.14 Céac budc xdy dung mot chuong trinh HTTP

Muc dich Hanh ddng thire hign ‘Két qus :

BAt d4u phién giao dich HTTP | Tao d6i tvong ClntemetSession Khi tao Wininet va két ndi vén may chi

Két ndi véi may chi HTTP Sir dung ' Tri vé 63 tuong CHitpConnection
ClntemetSession:GetHttpConnection .

Md mt yéu chu HTTP Si dung CHitpConnection::OpenRequest Két qua tra vé a mot déi weng CHitpFile

Gl mdt yéu cAu HTTP Sir dung CHittpFile: AddRequestHeaders Tim tép tiép theo. Travé giatri FALSEnéu -
va CHitpFile: SendRequest khaing tim thiy tep '

M@ 18p im théy bdx FindFile hay | L&y gopher locator st dung M@ t8p xac dinh bai locator, K&t qua trd vé 1a

FindNextFile d& doc d lidu CGopherFileFind:GetLocator. St dung mdt ddi tuong CGopherFite
CGopherConnection:: OpenFile

Boc tép U dung CHtpFile Boc d fieu i fiéu 1 tép vao buffer

‘Quan Iy cée truong hop ngoai B | Sir dung lép CinternetException Quén Iy 12* ¢ cac kidu ngoai 1¢ cla Intemet
Két thuc phién giso dich Loai bd 66i tugng CinternetSession Tuy ddng vai bo CAC quan i 18p va c4c ket nbi
Gapher _ : '

Poun chuong trinh dudi day gidi thicu cdch khai nap vé mot trang Web.
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#include <afxinet.h> _
// @i st may chli. cdng va céc tén URL da dugc khéi tao
// Bét dau giao dich
ClnternetSession session("My Session"};
CHttpConnection® pServer = NULL.:
CHttpFile® pFile = NULL,;
try .
{
CString strServerNamne:;
INTERNET_PORT nPort:
pServer = session. GetHitpConnection(strServerName. nPort):
pFile = péeruer-)OpenRequest[CHttpConnecﬁon::H"ITP_VERB_GET. strObject):
pFi]e->AddRequestHeaders{szHeaders}:
pFile->SendRequest():
pFile->QueryinfoStatusCode(dwRet);
i {dwRet == HTTP_STATUS_OK)
{
UINT riRead = pFile->Read(szBuff. 1023):
while (nRead = 0)
A
//read file...
|
1
delete pFile;
delete pServer;
)
catch {CIntermetException® pEx)
{
//ném bét céc 15i clia Winlnet
}

session.Close():

Bay gio ching ta s¢ xay du‘ng mot chuong trinh don gidn Lh;ly trong moi trudmg DOS dé lham
nhap Intemet - chuong trinh TEAR.

12.2.3 Chuong trinh TEAR
Chuong trinh TEAR giGi thigu cich xdy thmg mol chuong trinh DOS bing MFC. sit dung

Winlnet d€ tham nhap Intemet. Chiong trinh gidh thicu lam cdch ndo d¢ tao ra yéu. ciu H'ITP stf
.dung cdc d6i tugng CHiipFile, CHttConnection va ClntermnetSession.
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Chuong trinh 12.3 Chuong trinh TEAR

Tép tear.h |

/7 Binh nghia cac 16p CTearSession va CTearException
class CTearSession : public ClnternetSession
{
public:
CTearSession(LPCTSTR pszAppName. int nMethod): _
virtual void OnStatusCallback{DWORD dwContext. DWORD dwinternetStatus.
LPVOID IpvStatusinformration. DWORD dwStatusInformationLen):
b
class CTearException : public CException
{
DECLARE_DYNCREATE{CTearException)
public:
CTearException{int nCode = 0);
~CTearException{) { }
int m_nErrorCode:
ik .
e
Tép tear.cpp

// Chuang trinh DOS tham nhap Internet
#include <afx.h>
#include <afxwin.h>
#include <afxinet.h>
#include "tear.h"
#include <iostream.h>
#inc]ude <stdlib.h>
// Cac bién téng thé
LPCTSTR pszURL = NULL;
BOOL bStripMode = FALSE:
BOOL bProgressMode = FALSE:
DWORD dwAccessType = PRE_CONHG_INTERNET_ACCESS;
DWORD dwHttpRequestFlags = -
INTERNET_FLAG_EXISTING_CONNECT | INTERNET_ FLAG NO_AUTO_REDIRECT:
const TCHAR szHeaders[] =
_T( Accept: text/"\r\nlUser-Agent: MFC_Tear_Sample\r\n’}):
// Déi twong CTearSession
// TEAR muén s dung Idp CTearSession - din xudt cha ClnternetSession
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/7 dé c6 thé viét lai ham OnStatusCallback().
CTearSession::CTearSession{l PCTSTR pszAppName. int nMethod)
: CinternetSession{pszAppName. 1. nMethod)
|
void CTearSession::OnStatusCallback{DWORD /* dwContext */. DWORD dwinternetStatus.
LPVOID /* IpvStatusinfomration */, DWORD /* dwStatusinformationLen */)
{ .
it ("bProgressMode) return:
if (dwinternietStatus == INTERNET_STATUS_CONNECTED_TO_SERVER)
cerr << _T{"Da ket noi!l") << erdl;
H
// CTearException — dudre sit dung 46 kigm tra 16
// TEAR théng qua cac kiéu exception dé ‘quan Iy cac van dé c6 the gap phai khi thi hanh
// yéu cdu clia ngués st dung.
IMPLEMENT_DYNCREATE(CTearException. CException}
CTearException::CTearException(int nCode} : m_nErrorCode{nCade)
{
}
void ThrowTearException{int nCode)
{
CTearException® pEx = new CTearExceptioninCode):
throw pEx:
} .
/7 Cac ham xt by
void ShowBanner()
{
cerr << _T("TEAR - Lay ve trang HTML tren Internet!"} << endl:
cerr << _T{"Phien ban 4.2 - Phong GIS - Vien CNTT & Microsoft - 1999™) << .endl:
cerr << endl:
}
void Showd Isage()
{
cerr << _T{"Su dung: TEAR [luachon] <URL>") << endl << endl:
cerr << _T("\t<lJRL> con tro toi tai nguyen HTTP") << enl:
cerr << _T("\tfluachon):™) << endk:
cerr << _T{"\t\/F veu cau nap lai trang da veu cau”) << end!:
cerr << _T{\t\t/P hien thi chi tiet cac thong tin xu /) << endl:
cerr << _T{U\\/S loai bo cac the HTML" << endl << erll:
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cerr << _T{\\/L su dung tham nhap Internet cue bo™) << endk:
cetr << _T{"\1\ /D su dung tham nhap Internet then cau hinh da dat {mac dinh)"} << endl:
cerr << _T{'\1\t/G su dung tham nhap Internet qua gateway”) << endil: '
cerr << erdl:
exit{1):
} .
// ParseOptions{} kidm tra cac Ifa chon trong déng lénh va dat cd iong thé
// dé cho clueong trinh biét.
// ParseOptions() dat pszURL trd téi xau URL cua ngudi st dung.
BOOL ParseOptions{int arge. char® argvl])
t :
int nindex:
tor {nindex = 1: nindex < argc: nindex++)
i
/7 Wa chon hay URL?
if (*argv[nindex] == -* | } “argvlnindex] == /")
{ . :
if (argv[nindex|(1] == ‘D" | argv[nindex]{1] == 'd)
dwAccessType = PRE_CONFG_INTERNET_ACCESS:
else if {argvinindex|{1] == ‘L' | | argvinindex]1| == 1)
dwhAccessType = LOCAL _INTERNET_ACCESS;
else if (argvinindex][1) == ‘G’ | | argv[nindex]{1] == "q)
dwAccessType = GATEWAY _INTERNET_ACCESS; -
else if fargv[nindexj[1] == 'S | | argv[nlndex][l] ==8}
bStripMode = TRUIE:
else if (argvlnindex){1] == P’ |} argvinindex]{1] == p’)
bProgressMode = TRLUE.
else if {argvinindex)[1] == F | | argvfnlndex]{1] == ')
dwHttpRequesiFlags | = INTERNET_FLAG_RELOAD:
else '
{
cerr << _T{'Loi; khong nhan biet duoc lua chon: ) << argvlnindex] << endl:
retumn FALSE:
} .
|
else
!
/7 khéng thé ¢6 nhidu VIRL
if (pezt IRL 1= NUT L)
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cerr << _T{"Loi: chi chap nhan mot URL!"} << endl;
return FALSE; .

i

else

pszURL = argv[nindex];

'

return TRUE:
{
/7 StripTags() doc ving dém va loai b cac the HTML trong né.
/7 Ham sit dung bién tinh d€ nhd trang théi clia né trong truemg hop
/7 mét thé HTML khéng nam tron trong viing dém.
void StripTags(LPTSTR pszBuffer)
{

static BOOL binTag = FALSE;

LPTSTR pszSource = pszBuffer:

LPTSTR pszDest = pszBuffer;

whi]e_("pszSource 1= "\{}

{

if {(bInTag)

{ .

if ("pszSource == '>7) binTag = FALSE:
pszSource++:

}

else

{
if {"pszSource == "<’} binTag = TRUE;
else

{

*pszDest = *pszSource;
pszDest++;

}

pszSource+ +;

1

"pszDest = "\,
}
// Ham mainf{)
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int mainfint argc. char® argv[})
{
ShowBanner():
if (lAfxWininit{::GetModuieHandle{NULL). NULL. ::GetCommancLine(). 09
{
cerr << _T{"MFC loi khi khoi tao.\n");
return 1:
1
il (arac < 2 | | IParseOptions{arge. argy) | | pszUJRL == NULL)
ShowlUsage():
int nRetCode = (:
CTearSession session(_T{"TEAR - chuong trinh vi du MFC"), dwAccessType);
CHitpConnection® pServer = NULL: '
CHittpFile* pFile = NULL.:
try
{
// Kiém tra xau URL
CString strServerName:
C_String strObject;
INTERNET_PORT nPort:
DWORD dwServiceType:
if ({AfxParseURL({pszlIRL, dwServiceType, strServerName. strObject. nPort) |
dwServiceType != INTERNET_SERVICE_HTTP)
cerr << _T("Loi: chi su dung URL bat dau bang http://") << endk:
ThrowTearException(1}): -
}
if (bProgressMade)
{
cerr << _T('Dang ket noi Internet...”):
VERIFY(session.EnableStatusCaliback{TRUE)):
}
pServer = session.GetHttpConnection(strServerName. nPort):
pFile = pServer->OpenRequest{CHitpConnection::HTTP_VERB_GET.
strObject. NULL, 1. NULL. NULL. dwHitpRequestFlags):
pFile->AddRequestHeaders{szHeaders});
pFile->SendRequest():
DWORD dwRet:
pFile->QueryinfoStatusCode{dwRet}):
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// Néu két ndi bj tit chéi, nhéc ngued sit dung mét khiu
if (dwRet == HTTP_STATUS_DENIED)

{

i

DWORD dwPrompt:

dwPrompt = pFile->ErrorDig{NULL, ERROR_INTERNET_INCORRECT_PASSWORD.
FLAGS_ERROR _UI_FLAGS_GENERATE_DATA |
FLAGS_ERROR_UI_FLAGS_CHANGE_OPTIONS, NU LL);

if (dwPrompt = ERROR_INTERNET_FORCE_RETRY)

{ ‘

cerr << _T{"Ket noi bi tu choi: Sai mat khau\n");

ThrowTearException(1); '

}

pFite->SendRequest():

pFile->QueryinfoStatusCode{dwRet);

CString strNewl.ocation; . -
pFile->Queryinfo{HTTP_QUERY_RAW_HEADERS_CRLF. strNewlLocation);

// ban da gifi lai?

// cac mé trang thai dap lai co trong WININET.H

if {dwRet == HTTP_STATUS_MOVED | |

dwRet == HTTP_STATUS_REDIRECT ! |
dwRet == HTTP_STATUS_REDIRECT_METHOD)

CString strNewLocation:
pFile->Queryinfo(HTTP_QUERY_RAW_HEADERS_CRLF. strNewLocation):
int nPlace = strNewlLocation Find(_T{'Location: "))

if (nPlace == -1)

{

cerr << _T{"Loi: dia chi qui lai khong co gi moi") << endl:
ThrowTearException{2);

} L
strNewlLocation = strNewLocation.Mid{nPlace + 10):
nPlace = strNewLocation Find{"\n’):

if (nPlace > Q)

‘strNewLocation = strNewLocation. Left(nPlace):
pFile->Close(};

delete pFile;

pServer->Closel);

delete pSetver:;
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if (bProgressMode)

i

cerr << _T("Than frong: qui lai cho *);

cerr << (LPCTSTR)_ strNewLocation << end]:
}

// xéc dinh dia didm co

if (| AfxParseURL{strNewl.acation. dwServiceType. strServerName. strCbject. nPaort)) -

{ )
cerr << _T("Loi: khong phan tich duoc xau URL.") << end):
ThrowTearException(2);
t
if {dwServiceType = INTERNET_SERVICE_HTTP)
1
cerr << _T("Loi: URL khong xac dinh tai nguyen HTTP.") << endl
ThrowTearkxception{2):
:
// thit v&i dia chi méi
pServer = session. GetHttpConnection(strServerName. nPort):
pFile = pServer->0OpenRequest(CHttpConnection::HTTP_VERB_GET,
strObject, NULL. 1. NULL. NULL. dwHitpRequestFlags):
pFile->AddRequestHeaders{szHeaders):
pFile->SendRequest():
pFile-»>QueryinfoStatusCodeldwRet);
if (dwRet 1= HTTP_STATUS_OK)
{
cerr << _T("Loi: Nhan ma trang thai "} << dwRet << endl:
ThrowTearException{2):
}

}

cerr << _T{"Ma trang thai la "} << dwRet << endl:

TCHAR s2[1024]:

while {pFile->ReadString{sz. 1023))

{
if (bStripMode)
StripTags(sz);
cout << sg;

}

/7 Chi ¢: béi vi théng thuéng dich vu HTTP gifi lai van ban théng thudng,
// nén doan ma trinh trén (doc tihg déng} thue hién tét.
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/7 Tuy nhién, cac dit liéu tai nguyén khac (thi du dich v FTP) ¢4 thé gl lai dit lidu dudi
// dang nhj phan. khi &6 cin quan Iy ving dém nhu sau:

#f O

while (nRead > 0)
{

szinRead] = "\0’;

if {oStripMade)

StripTags{sz);

cout << 5z;

nRead = pFile->Read(sz. 1023}
i

#endil

}

pFile->Close();
pServer->Closel);

catch (ClnternetException* pEx)

|

}

// bt 15i tit Winlnet
TCHAR szErr{1024];

pEx->GetErrorMessage{szErr. 1024);

cerr << _T("Loi: (") << pEx->m_dwError << _T("} ");
cerr << s2Emr << endi;

nRetCode = 2;

pEx->Delete();

catch (CTearException® pEx)

}

// bt duge 15i

nRetCode = pEx->m_nErrorCode:

TRACE1{"'Loi: Thoat ra voi CTearException(ytd)\n", nRetCode);
pEx->Deletef):

if {pFile 1= NULL) delete pFile:

if (pServer 1= NULL)  delete pServer;
session.Close{);

return nRetCode;

bé chay chuong trinh TEAR hiy m& cilra s6 DOS, g6 vio dong 1enh:
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TEAR x&u_URL, thi du:
TEAR hittp://www.microseft. com/ie/support/default. htm <enter> '

Chuong trinh TEAR cps Khd niang thim nhiip di licu qua Internet, thue hién sao chép trang
http://www.microsoft.com/ic/support/default.htm, duwa k&t qui ra thiét bi chudn (srdonr). Chuong
trinh TEAR chdp nhan mot s6 lya chon. B¢ hién thi cic lita chon clia chuong trinh tai cira s6 DOS
hiy nhap 1énh TEAR <enter>. '

Ngudi sir dung c6 thé st dung Itra chon /D (miic dinh) d€ yéu efu chuong trinh sit dung céc tham
50 thim nhap Internet d3 duce xde dinh khi cai 3 két n6i mang trong chuong tiinh Control Panel
hay Internet Access Setup Wizard. Sit dung Iua chon /L néu mdy tinh frong mang cuc b n6i thing
v Intemnet, S dung Iua chon /G néu mdy tinh ndi véi Internet qua gateway. Chuwong trinh ddp img
céc lua chon iy bing viée thay d6i ¢ giao dich chuyén cho viée tao 1ap ClntemctSession. -

Lua chon /S loai bo cdc the digh dang cia cdc xdu vin bin nhdn duge. Lira chon /P yéu cdu
chuong trinh sir dung ClnternetSession::EnableStatusCallback d¢ 18y thong tin trong qud triinh xir 1y
k¢t noi.

Mot kél quil thue hién chumig trinh TEAR c¢6 thé nhu sau:

C:\>tear http://popmap-2/scripts/mypage . htrm
TEAR - Lay ve trang HTML tren Internet!
Phien ban 1.0 - Phong GIS - Vien CNTT - 1999

Ma trang thai la 200

<HTMEL>

<HEAD>

<TITLE>Counter Demonstration</TITLE>

</HEAD>

<BODY>

The current systermn time is:

<[MG SRC="http://203.162.0.3/scripts/counter dli*clock"><P>
VVisits to the page referred to by mypage.hitm: _
<IMG SRC="http://203.162.0.3/scripts/counter.dll/mypage. htm"><P>
Visits to this page:

<IMG SRC="http://203.162.0.3/scripts/counter.dl"><P>
</BODY>

</HTML>

. CA>»
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12.2.4 Quan Iy théng tin trang thai Intemnet trong qua trinh thuc hién

Khi st dung cic 1dp cha Winlnet, lap trinh vién ¢ the st dung ham t(hanh phin
OnStatusCalback clia doi tuong ClnterncetSession dé khai théc thong tin trang thii. Néu trong
chuong trinh, ching ta xdy ding l9p phai sinh tir 10p ClntemetSession, nap chéng him
OnStatusCallback vicho phép OS goi ching, MFC s& goi ham OnStatusCallback cita ching ta
trong qud trinh X 1y (hong tin trong toan b phién giao dich Internet.

Bt vi mot phicn giao dich Internet ¢6 the trg gidp mot vai lién k&, ham OnStatusCatlback cin
moOt k¥ thudt dé nhin bict mdi thay ddi trang thdi cia mot k& ndi hay giao dich. K§ thuat due s
dung 1a cung cdp tham 6 dinh danh ngit cinh cho hiam thinh phin clia cdc 16p trong Winlnet.
Tham $6 nay ludn ¢6 kiGu DWORD vi luon ¢ 1én Ia dwContext. Ngit cinh gin cho méi déi wong
Internel rigng bi¢t duge st dung chi dé dinh danh hanh dong d6i tigng o ra trong him thanh phén
OnStatusCallback cia doi tugng ClnternetSession. Khi haim OnStatusCallback duge goi, né nhan
mot vai tham $8, cic lham s0 ndy 1am vige ciing nhau dé lhon;__ bio cho chuong trinh biél vige xir 1y
nio di duge thuc hién cho giao dich va két ndi nao.

Chiing ta c6 (hé chi rd (ham s& dwContext khi (a0 ta mot d6i tuemg ClnternetSession. Bin thin
doi tugng ClnternetSession khong sir dung dinh danh ngir ciinh ma chuyén gid tri nay cho cée doi
tugng phii sinh tir CinternetConnection khong nhan duge dinh danh ngit cinh 1o ring clla ban than
minh. Bén lugt minh, cdc d6i twgng ClnternetConnection niy lai chuyén dinh danh ngit céinh cho
cdc doi tugng ClntemetFile tao ra néu né khong duge chi 13 mot gif (i khdc. Mat khéc, néu chiing
ta chi 1O mot gid tri cu thé thi d6i g va cic cong viée no 1am s& sit dyng gid tri nay. Ta c6 thé sit
dung céc gid tri dinh danh d€ chi dinh thong tin trang théi nao s& duge chuyén tri lai trong ham
OnStatusCatiback.

Thi du, khi x4y dimg mot chuong trinh tao kEt néi véi mot dich vu FTP d¢ doc 1ép, dong thos
cling két n6i véi mot dich vu HTTP d€ doc wrang Web, ching ta s& c6 mot d6i (ugng
ClnternetSession, hai doi tugng CintemetConnection (mét déi tugng 1a CFipSession, mot doi tuong
la CHttpSession) va hai ddi tugng ClnternetFile. Néu st dung gid tri mac dinh cho cic tham s&
dwContext thi ta khong thé phin biét gifta viec yéu cdu ham OnStatusCallback cho xir Iy lién két
FTP hay cho lién k& HTTP. Néu chi 15 gid tri cho dwContext, thi ta ¢ thé L:em tra no trong ham
OnStatusCallback d€ bi¢t thao tdc ndo o ra callback.
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CHUONG 13

HUGNG DAN SU DUNG DEVELOPER STUDIO

Trong céc chuong trudc ching ta da biét cich xay dung va viCt cdc chuong trinh Ung dung trbng
Window bing MFC. Chuong nay s& gidi thiéu nhanh cdch sir dung chuong trinh Developer Studio
clia Microsoit dé soan thio chuong trinh ngudn, dich, lién két va chay ki€m tra céc chuong trinh.

13.1 CAC THANH PHAN CUA HE THONG

13.1.1 Chuong trinh soan thao

Day 12 moi trudng dé 13p trinh vién tao va soan thio cdc van ban chuong trinh ngudn. Gidng nhu
cée chuong trinh soan tho van bin khéc, chuong trinh soan thio ndy cling c6 dily di cic chitc nang
nhwr cét, dén, sira d6i, xen... Ngodi ra chuong trinh soan théo ny cdn r dong nhan bi€t céc tir khod
clia ng6n ngit C ++ va cho phép 1ap trinh vién phan bigt cac kiéu tir khod bing mau khéc nhau. Diéu
nily khong chi gitip cho viéc tao nén cic chuong trinh ngudn dé doc ma cdn gitip 1ap trinh vién dé
dang ph4t hién c4c 151 cd phdp khi soan théo.

13.1.2 Chuong trinh dich

Chuong trinh dich c6 chiic nang chuyén chuong trinh ngudn ra ngdn ngit mdy, phéat hi¢n va
thdng bao cdc 16i khi dich chuong trinh. Chuong trinh dich ¢6 thé phat hi¢n céc 15i vé€ cd phép, céc
181 vé& c4u tric hay céc phdn chuong trinh khong bao gidr duoc thuc hign. Péau ra cha chuong trinh
dich duoc hiéy nhu ma d6i tugng v duge chida trong mot lép doi tugng ¢6 cling tén vdi tén t€p
chuong trinh ngudn va ¢6 phin md 1ong 13 OBI.

13.1.3 Chuong trinh lién két

Chuong trinh lién két thyc hién viéc lién két cac modun dugc tao ra tir chuong trinh dich cong
thém céc modun thir vién cén thiét cia C++ duge yéu cdu va hop nhit lai dé tao nén mot chuong
trinh thuc hién hodn thién. Chuong trinh dich ciing c6 kha ning phét hi¢n va thong bdo cic 161 khi
lien k&t nhu chirong trinh thi€u cic doan mi cho cdc him hay khong c6 ¢dc ham thu vién .v.v.

13.1.4 Cac thu vién cua C++

C4c chuong trinh thu vién 13 phin m& 10ng clia C++, chiing cung cdp céc ham xir 1y thong dung.
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Thi dy cdc thu vién c6 thé chita cde ham tinh can, so sdnh xau ky w, ky cdc thong tin thdi gian .v.v.
Visual C++ cung cdp hai loai thir vien sau day: .

* Loai thif nhit 1 thu vién chudn, ching chifa cdc ham thong dung nhil cho it ca cic
chirong trinh dich cba C4+. _

*  Loai thit hai ti cic thu vién 10p duge goi 13 thar vien MFC. Thu vién MFC cung cip cac
thanh phén co bin cho tit ci cde chuong trinh Windows. Thir vién MFC cling duce xem
nhu mot chuoeng trinh khung bai vi n6 cung eiip mot loat cic ¢iu tric thinh phiin tao
nén nén tang cho hiu hét cdc chirong trinh Windows.

13.1.5 Cac cdng cu khac

Developer Studio con bao gém cic cong cu quan trong (i giip 1ap trinh nhu AppWizard,
ClassWizard va Wizard Bar.

*  AppWizard: 1a cong cu w dong tao ra khung co bin cho chiemg trinh Windows: lip
trinh vién chi ¢in bé sung thém cdc hiun xir 1y ricng clia minh,

*  ClassWizard: Cdc 1ap 13 nét dite trung quan trong nhat ciia C4++ vi B nén tang cho lap
trinh Windows vat Visual C++. ClassWizard cung ¢dp mit cich don gidn cho vice mé
rong cdc 1ap duge o ra tir AppWizard. N6 cing £iip 1ap trinh vi¢n d& ding tao thém
cdc 16p mdi trén ¢ sd cde 10p trong MFC.

*  Wizard Bar: cung cilp mt khd nang khde cho vioe quin 1y, stta d6i va md rong ma
chuong trinh bang vi¢e Iwa chon hién thi trong viing thanh cONng cu cha ¢ira 56 Developer
Studio.

13.2 SU DUNG MOI TRUSNG PHAT TRIEN CUA VISUAL C4+

Tat cd cdc chuong trinh dige mo ta trong cdc chuong trude cia i lice iy délt ¢6 thd phat trién
trong moi treomg cha Developer Studio. Ngudt sir dung citng ¢6 the sir dyng moi trudmg niy xdy
dung cdc tng dung ricng, phic tap hon. Man hinh giao di¢n sau khi khdi dong chuomg thnh
Microsolt Visual C++ 6 dugc thé hién trén hinh 13.1.

Man hinh giao dién clia Developer Stidio bao gom cée phén chinh nhur sau:
* Cla s6 Project Workspace: Hidn thi thong tin ciia project nhu cée 16p dinh nghia, cdc
t¢p lién quan,... _
= Clra s3 soan thio: Soan thio cic vin bin chueng trinh ngudn bao gém céc @p *.CPP,
*H, *.RC vi cdc tép 1ai nguyén khic.
*  Qlra 56 thong bdo: Hién thi cdc thong bdo khi dich va lién két chiuong trinh,
*  Céc thanh c6ng cu: Cho phép thue hi¢n cée chite nang trong thie don bing cich nhin
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viio cac phim hinh trong (mg.
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Hinh 13.1 Man hinh giao dién cua Developer Studio
Lua chon hién thi cac thanh céng cu

D¢ Iva chon viée hién thi cdc thanh cong cu mong mudn. ta dira con 1ro cta chuot vao viing
thanh c6ng cu va d@n phim phdi ctia chudt, mot bing lua chon s€ cho phép ta chon/kKhong chon cac
thanh cong cu c¢dn thi¢t. Ta ¢6 thé dat céic thanh cong cu vao vi tri mong muon bang vice st dung
chuot dé di-kéo-nha (drag around).

13.3 PROJECT VA PROJECT WORKSPACE

Mot project don gian 1a mot loai chuong trinh, né ¢6 thé 1a mot chuong trinh trong moi trudmg
DOS (console program), mot chuong trinh Windows hay mot vai loai chuong trinh khdac. Mot
project workspace 1a mot thu muc dé lwu tt ca thong tin clia project va cdc 1&p dir liéu lién quan.
Khi ta tao mot project thi mot project workspace cung duge dong tao ra va Developer Studio st
quan 1y tdt ca cdc t¢p chuong trinh ngudn va céc 1¢p lien quan trong thu muc project workspace.
Thu muc nay cling chita cdc thu muc con (Debug, Release) d¢ chira cdc tep két qua (.obj, .exe...),
chiing duge tr dong tao ra khi thue hicn dich var lién Két chuong trinh.
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Trong cling mot project workspace, 1ap trinh vién cling <6 thé tao thém cic project khic. Tuy
nhi¢n chiing ta khong nén lam diéu nay trir khi di hidu 16 cdch sit dung chuomg trinh dich va ¢6
nhimg 1y do chinh ddng (s&r dung chung céc 1&p chuong 1rinh nguon,..).,

Dinh nghia project

Budc ddu tién d€ viét mot chuong trinh bing Visual C++ 12 tao ra mot project. Mot project duoc
120 ra nhd s dung thire don File | New... Mot project bao gém:

o Tén cha project.

*  Danh sdch cdc t&p chuong trinh nguén.

*  Dinh nghia loai chuong trinh durge xdy dung tie cdc 1€p chuong trinh ngudn, thi du:
chuong trinh windows hay chuong trinh DOS ...

*  Cac lya chon dit cho chuong trinh soan thdo, chuong trinh dich, chuong trinh lién két vy
céc thanh phan khdc cia Visual C+.

= Céc cira s6 s& dugie hién thi tong Developer Studio khi project duge mda.

Cac dinh nghta co bian clia mot project duge chita trong (¢p ¢6 phin mé rong 1a dsp (trong cac
phi¢n bin trude cla Visual C++ thi phdn md rong cla n 18p project 1 mak). No6i dung ciia 1&p
ndy mo ta cdch tao ra chuong trinh I céc 8p trong project workspace (cic 1&p cua project) va no
duge tao ra khi tao project workspace. Ngodi ra trong project workspace con chita hai tép cod phin
md rong 1a .opt vi .dsw. Tep cé phin md rong 1a .opt chita thong tin v& céc thiét 1ap moi tnomg
(settings) cho project workspace. Tep nay ciing chifa céc thong tin vé trang thdi cla project d¢ ¢6
thé khoi phuc lai trang thai trudc d6 clia projecs khi duge ma. Tép <6 phin md rong 13 .dsw chita
cdc thong tin xa hon vé workspace, thi du, workspace chtta céc project nao.

Tat ca cdc tep trén duge tu dong tdo ra va duge Visual C++ va Developer Studio cip nhat cho
nén 1ap tirh vién khong nén sita déi ching. Céc thay d6i ¢in thiét nén duge thue hien thong qud
cac chire nang trong thue don cua Developer Studio.

Phién ban Debug hay Release ciia chuong trinh

Sau khi tao ra mot project, 1ap trinh vién ¢ thé thay ddi cic thong $6, chc Tua chon d€ mo ti
céch xir 1y cdc chuong trinh ngudn khi dich va lién k6t (thay ddi cdu hinh) thong qua chite ning
Project | Settings... trén thire don. Khi tao ra mot project mdi, chuong trinh Developer Studio tu
dong sinh ra ciu hinh d€ tao ra hai phic¢n bdn ciia chuong trinh. Mot phién bin bao £Om céc thong
tin cho phép 14p trinh vién chay chuong trinh theo timg lénh va theo dai viée thue hién timg Iénh,
kiém tra gid tri cha cdc bién dir licu, phat hién 18i khi thuc hicn, phién bin niy duge goi 1a phién
bédn g& r6i (Debug). Phién ban thi hai khong chita cac thong (in g r6i va chuong trinh ¢6 mi t6i w,
phién bin nay dugc goi 1a phién bin phin phdt (Release). Viec thay d6i cfu hinh clia hai phién ban
nay duge thue hién thong qua chifre niing Build | Configurations... (rén thie don.
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Lap trinh vién c6 thé lua chon viéc tao ra phién ban chuong trinh nao khi lam viéc théng qua
chitc nang Build | Set Active Configuration... :

Set Active Project Configuration

Project configurations:
hellol1 - Win32 Release

hello1 - Win32 Debuc Cancel I

Hinh 13.2. Hop thoai chon cdu hinh cua project

13.4 TAO LAP PROJECT

D¢ biét cach tao ra mot project bang Developer Studio ching ta bat du bang viéc tao ra chuong
trinh Hellol mé ta trong chuong 1. Sau day Ia cac bude thuc hién:

Khéi dong chuong trinh Developer Studio.

Chon chifc nang File | New... chon bang Projects, hop thoai New dugc hién thi nhu trén
hinh 13.3.

Chon Win32 Application trong danh sich kiéu project.
Hay nhap xau ky tu Hellol vao cira s6 soan thao Project name.

Tén thu muc chia project Hellol duge tu dong tao ra (tring véi tén’project) nhu théng

" b4o & cira s6 soan thao Location:. Lap trinh vién cé thé thay déi thu muc chia project

Hellol bing céch gd vao tén thu muc mong muén hodc chon théng qua phim

__I (hrowse).

Két thic cong viéc bang nhin phim OK.

Sau khi nhdn phim OK, thu muc chita project Hellol cung véi cdc tép dinh nghia Hello1.dsp,

Hellol.opt va Hellol.dsw ciia project dugc tao ra. Ngoai ra, Developer Studio con tao thém tép
Hellol.ncb. Tép Hellol.ncb chifa cdc thong tin duyét (hrowse). Cic thong tin browse s& gitp lap

trinh vién xdc dinh noi dinh nghia va noi sir dung ctia bién hay ham trong chuong trinh trong khi

soan. Dé thuc hién viéc nay ta dua con tro chudt vao tén bién hodc ham cin tim trong cira s6 soan

thao, nhan phim phai chudt va chon chitc nang Go To Definition hay Go To Reference trong thuc

don pop-up.
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New EHE l

Files  Projects l Workspaces | Other Documents [

o ATL COM AppWizard Project name:

&+ Custom Appwizard {Hello1]

. fP Database Project =

&, DevStudio Add-in Wizard i i

é EZP. E mnsd:,. \Wizard [D \APPAMFC_BCOK \Hello? .
& Maketiie
55 MFC Activex Controlwizard

3 MFC Appwizard (di) * Create new workspace

MFC Appwizard |exe| r

I\ New Database Wizard 8
| =] Win32 Application i “
| ™|\Win32 Console Apphcation

2] Win32 Dynarnic-Link Library

] Win32 Static Library O

|w'w:n32

0K l Cancel

Hinh 13.3 Hop thoai tao project

Mot khong gian 1am viéc méi s& duge mo trong Developer Studio. Hai bing méi sé dugec md
trong ctta s6 Project Workspace 1a ClassView va FileView.
* Bang ClassView cho phép lap trinh vién quan st tong thé ciing nhu néi dung cua cic
16p dinh nghia trong project.

* Bang FileView cho phép lap trinh vién quan sit cic tép ngudn cua project.

(Workipace .- 2R \Wotkspace
= Hello] classes | @.‘Mm.kspxe Helol' 1 project(s):
&3 Hello1 files

. 3 ClassView | =] FieView | 27 Infoview ® J ClassView | 2] Fﬂe\ﬂewl 4 InfoView

Hinh 13.4 N6i dung bang ClassView va FileView
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Khi lap trinh vién tao céc tai nguyén nhu thuc don, hop thoai, anh bitmap, biéu tuong,... thi
Developer Studio tao thém mot bang ResourceView. Cic bang ClassView va FileView duge thé
hién trong hinh 13.4.

= Nhép chuong trinh nguén va xen thém tép vao project theo cic bude sau day:
+  Chon chic ning File | New... tir thyc don chinh. Developer Studio hiéu ring mot
project dang duge ma& va moét hop thoai tép s& xudt hién nhu hinh 13.5.
¢  Chon kiéu tép la C++ Source File.
¢  Khai bdo bé sung tép vao project bing viéc dinh diu trong lua chon Add to project
va chon project 1a Hellol.

¢  Tai cira s soan thao File name hiy nhap tén tép Hellol.

Sau khi an phim OK, tép Hellol.cpp dugc tao va mét cira s6 soan thao dugc md. Nhip ndi dung
tép Hello1.CPP nhu trong chuong 1. Tao tép Hellol.H nhu d6i v6i Hellol.CPP nhung tai hop thoai
tép chon kiéu tép 1a C/C++ Header File. Hinh 13.6 12 cira s6 soan thao. Néu mudn b6 sung tép vao
project thi ta c6 thé lam theo moét trong hai cich sau:

¢  Chon chitc ning Project | Add to project | Files... chon cic tép cdn xen vao project.
¢ M& tép trinh ngudn dé soan thiao; dua con tro chudt vao cira s6 soan thiao va nhén
phim phai chuét; chon chitc ning Insert File Into Project trong thuc don pop-up.

New ; . [2]x]|
Files | Projects | Workspaces | Other Documents |
Active Server Page W Add to project:
52:::3:9"-.1 [Hellor =]

) C/C++ HeaderFile

C++ Source File

I8 Cursor File

I HTML Page |
Icon File .

I+ = Macro File

|:5 Resource Script Logation:

ZFResource Template [DVAPPAHellol J

SQOL Script File

B TextFile

File name:

==

Hinh 13.5 Hop thoai tao tép
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¥ hellol - Microsoft Developer Studio - [Hello1_cpp]

= [&]x]
Fie Edt Yiew Inset Project Buid Tools Window Help =18 x|
d s B @ oER - = @ n
[CMyaop = ][1Ax class membess) =] ¢ Initinstance A~ &y ! %M
= . A T i =
e HELL< i[" i
- E hellol classes #inzlude
- " . CManwindow finclude
[ OnPant]) = CNw\pp ny.&pp
enter funet
- ® . CMypp BOOI. C]whpp Initlnstance (&)
@ Intinstance() 4
n_pMainWnd = new CMainWindow i
+ ] s n_pMainWnd-:ShowWindow (m_nCadShow) Hha
m_pHainWnd- UpdateVindow i .
return TRUE.
nk xl thing ixSabp v+ cjo ke Phonk plfn <0 31

#4070 |

BEGIN_MESSAGE_MAP (CMainWindow CFrameWnd;
ON_WM_PAINT (:
END_MESSAGE_ HAP (!

CHaan:ndou Cl'laln'ln‘lndow ()
A

Create (NULL J
¥

liai 3 o
= =
5 Ly

* N\ Buitd {Debug ) FindmFiles1 % FmdmFies 2 ) Results ), 50L] «| | ;IL
Ready

Hinh 13.6 Cira s8 soan thao chuong trinh

Ln9, Col 2

Sau khi da tao xong project Hellol va b6 sung thém hai tép Hellol.cpp va Hellol.h vao project,
cic bang ClassView va FileView ¢6 néi dung nhu hinh 13.7.

Workspace

E St CMaanmdow

¥& OnPaint()
- " . CMyApp
Q Initinstance()

- _J Globals
: # muApp

© CMainwindow()

_'} Hello1. cpb
£] HELLO1.h

. 3 ClassView ! E File\-"iew]

% InfoView

® 4 ClassView | £] FieView | 2 Infoview|

Hinh 13.7 N6i dung bang ClassView va FileView
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13.5 XAY DUNG CHUONG TRINH

Viéc dich céc tép chuong trinh nguén tao ra cic tép d6i tuong .OBJ va lién két cdc tép doi tugng
dé tao ra mot chuong trinh duge goi 1a xay dung chuong trinh (building a project). Céc céich dé xay
dung mot chuong trinh dugc mé ta dudi day:

Ciéch 1: Nhédn vao phim B4 trén thanh cong cu xay dung (Build toolbar).

Ciéch 2: Chon chitc niang Build | Build Hello1.exe trén thuc don chinh.

Cich 3: Chon chiic nang Build trong thuc don xudt hién khi nhan phim phai cua chuét trén
Hellol files trong bang FileView trén cita s6 Project workspace.

Chu ¥ ring cic tép nguédn sé tu dong duoc ghi lai true khi thuc hién viée xay dung chuong
trinh. Khi xay dung chuong trinh cira s6 thong bdo sé cung cdp cho 1ap trinh vién trang thdi va cdc
16i trong qua trinh xir Iy. Hinh 13.8 12 thi du cira s6 théng bdo 16i khi dich chuong trinh Hellol.

.
onfiguration hellol - Wain ebug -
Compiling ' P
Hellol .cpp
D “~APP~MFC_BOOK-Hellol-Hellol cpp(24} error [C2143 syntax error - missing '.' before '}
Error executing cl exe
hellol .exe - 1 error(s), 0 warning(s)
[¥ ]\ Build {Debug ), FindinFies 1 ) Findn Files 2 ) Results ), SOL] «| | Fie .

Hinh 13.8 C(ra s théng bao khi dich

DGi véi cic 16i ci phdp, lap trinh vién dit lva chon vao 16i nay va nhin phim Enter, Developer
Studio s& chuyén con tro t6i dong 1énh 6 16i trong cira s6 soan thao dé sira. Trong nhiéu trudng
hop. lap trinh vién khong biét rd nguyén nhan ciia mot s6 16i va cdn biét thém thong tin vé ching thi
c6 thé chuyén lua chon vao 15i quan tim va nhén phim F1, mot cifa s6 trg gitip s& duge m& dé€ mo ta
chi tiét vé 16i.

Sau khi sira xong tit ca cdc 16i, 1ap trinh vién cin phai sit dung chiic nang Build dé xay dung lai
chuong trinh.

13.6 CAl DAT CAC LUA CHON TRONG VISUAL C++
C6 hai loai lua chon trong Visual C++. Loai thit nhat la cdc lya chon cdc cong cu cua Developer

Studio, cac lua chon nay c6 tic dung d6i véi tit ca cic project. Loai thit hai 1a cdc lua chon riéng
cho timg project, cic lya chon ndy khai bio cich thic xir Iy khi dich va lién két chuong trinh.
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13.6.1 Cai dat cac lva chon cho Developer Studio

Viéc cai dat cac lva chon cho Developer Studio duoc thuc hién théng qua hop thoai khi 1ap trinh
vién chon chitc niang Tools | Options... tir thuc don chinh.

Options (7] ]
Edtor | Tabs | Debug | Compatibity | Buld | Diectories | mD

W Hangontal scroll bar

r Mcrnm: wudmreqdnq W Selection maigin

W Drag-and-diop test editing

Save options

W Saye before running tools ™ Prompt before saving files
™ Automatic reload of extemally modified files

|nx|cm|

Hinh 13.9 C(ra s cai dat cac lya chon cho Developer Studio

Trong méi bang c6 mét loat trang thoai dé lua chon. Ta ¢6 thé chon hay khéng chon mét tinh
chat bing viéc dénh ddu vao cic hop kiém tra. Hinh 13.9 1a thi du hop thoai dé cai dat lua chon cho
Developer Studio. -

13.6.2 Cai dat cac lua chon cho project

D¢ cai dit cic lva chon cho project, hay chon chitc niang Project | Settings... tir thuc don chinh.
Mot hop thoai duge mé ra nhu hinh 13.10. C6 thé bé qua hiu hét cic lua chon ndy nhung c6 hai lua
chon cdn quan tam la bang General va bing Browse Info.

Trong bang General d6i véi cic img dung DOS, hiy chon chitc nang Not Using MFC trong hop
combo Microsoft Foundation Classes. Déi véi cic ting dung Windows 32 bit 1ap trinh vién co thé
chon chic ning Use MFC in a Static Library hoic Use MFC in a Shared DLL. Trong cuén sach nay
doi v6i tat ca cdc thi du trir Life va EzPrint 1ap trinh vién c6 thé chon chitc ning Use MFC in a
Static Library hodc Use MFC in a Shared DLL. Riéng d6i véi thi du Life va EzPrint 1ap trinh vién
phai chon chic na‘mg Use MFC in a Shared DLL thi chuong trinh méi thuc hién ding.

Lap trinh wén s€ nhan thiy sy tién loi cia viéc tao lap cdc thong tin hrowse cho project thong
qua bang Browse Info. Cic thong tin hrowse cho phép lap trinh vién c6 thé tim thdy trong vin ban
chuong trinh nguén noi dinh nghia (khai bdo) hay sir dung cia bit ky bién dir liéu hay ham nio
bing viéc nhan phim chuot phai va chon tir thuc don pop-up nhu di huéng din & phan trén.
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Dé Developer Studio tao ra céc thong tin browse, lap trinh vién cdn chon chitc nang Build
browse info file trong bang Browse Info nhu hinh 13.11.

Project Settings I /

Settings For: |Win32 Release

-

+ B

General | Debug | C/Cos | Link | Resows [5)

Reset . [

Microsoft Foundation Classes:
{Use MFC in a Static Library ~]

Output directories
Intermediate files:
|Flelease

Output files:
|F|elease

i 0K I Cmoel

Hinh 13.10 Cira sé cai dit cac lya chon cho project

Project Settings

Settings For: |Win32 Release

B

Resouces | OLE Types Browselnio | Custc (4[5
Reset

Browse info file name:

[Release/helloT.bsc

Project Options:

/nologo /0" Aelease/hellol bsc" 5

Hinh 13.11 Cira 6 cai dit cac lua chon xay dung Browse Info
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13.7 TAO CHUONG TRINH WINDOWS BANG CONG CU AppWizard

Dé xay dung méi mot chuong trinh trong Windows, 14p trinh vién c6 thé sit dung cong cu
AppWizard dé tao ra chuong trinh khung moét cach tu dong. Viéc tao ra chuong trinh khung tu déng
duogc thuc hién tudn tu timg budc theo huéng din cia AppWizard. Cic chuong trinh trong Windows
c6 rit nhiéu loai nhu chiing ta thdy trong hop d6i thoai Project & hinh 13.3.

Chiing ta sé& sit dung AppWizard dé tao chuong trinh thuc hién trong Windows, diéu khién
ActiveX, chuong trinh md& réng dich vu Web sir dung ISAPI. Cac budc thuc hién s& duge trinh bay
du6i day.

13.7.1 Tao chuong trinh thuc hién trong Windows (.EXE)

Cic budc dé tao moét chuong trinh thuc hién trong Windows nhu sau:

1. Chon chitc nang File -> ﬂ_ew... -> chon bang Projects.
Trong bang Projects chon MFC AppWizard (exe) trong danh sach céc kiéu project.

Dat tén cho project trong clta sé soan thdo project name, chon Create new workspace va
chon OK.

Sau khi nhdn phim OK, chuong trinh AppWizard s& hién thi timg budc cdc hop thoai véi céc lua
chon cho phép 1ap trinh vién chon céc chifc ning muén c6 trong {ng dung ctia minh. Hinh 13.12 1a
hop thoai ddu tién trong qua trinh tao chuong trinh tu dong.

MFC AppWizard - Step 1 E1E3 I

‘What language would you like your resources in?

[Engiish [United States) (APPWZENU.DLL ~ |

cBack [ New> | Finizh ] Cancel |

1

Hinh 13.12 Hp thoai tao chuong trinh bi&ng AppWizard
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Lap trinh vién c6 thé bo qua tat ca cdc lua chon va chdp nhén lua chon mic dinh bing viéc nhan
phim Finish. Khi d6 mét cira s6,s& dugc hién thi nhu hinh 13.13. Cira s6 nay cung cép cho lap trinh
vién cdc thong tin vé project s& dugc tao ra nhu céc tén tép chuong trinh nguén, céc chiic nang clia
chuong trinh, thu muc chita project,... Néu khoéng d6ng y véi céch tao chuong trinh trén ta c6 thé
huy bo bang phim Cancel, khi d6 AppWizard s& quay lai man hinh truéc d6 dé 1ap trinh vién c6 thé

chon lai cdc chitc ning mong mudn.

New Project Information

AppWwizard will create a new skeleton project with the following specifications:

lApplication type of Trialwin:
H%Domi Intesface Application targeting:
W

Classes to be created:
Application: CTriaMinApp in Trishin h and Trial/in cpp
Frame: CMainFrame in MainFrm.h and ManFrm.cpp
MDIChildFrame: CChildFrame in ChidFrm.h and ChildFim.cpp
Document: CTrialwinDoc in TralwinDoc.h and TrialinDoc.cpp
Wiew: CTralwinliew in Trialw/iniiew h and TrialwinView.cpp

Features:
+ Initial tookbar in main frame
+ Initial status bar in main frame
+ Printing and Print Preview support in view
+ 3D Controls
+ Uses shared DLL mplementation (MFC42DLL)
+ ActiveX Controls suppoit enabled

Instal Drectory:
D:\APPATralWin

-

Cancel |

Hinh 13.13 Cira s théng b4o project tao bing AppWizard

Trong truong hop ta muén xay dung chuong trinh 1a trinh chita OLE hay trinh dich vu OLE thi
trong budc thit nhat hay chon Next dé di t6i budc thit ba. Hinh 13.14 12 hop thoai ciia bude nay.

MFC AppWizard - Step 3 of 6

nchude?

‘would pou e support for compound flies?

& Yes. please
© No, thank you

" 'what other support would pou ke to include?

™ Automation
W Activex Contpols

‘What compound document support would you ke to

(2] x

< Pack | Hewt > t

e _|

Concel_|

Hinh 13.14 Hop thoai luta chon kha néng clia chuong trinh
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Tai diy 1ap trinh vién ¢4 thé dat lva chon cho chuong trinh c6 thé 1a chuong trinh chia OLE,

trinh dich vu OLE t6i thiéu, trinh dich vu OLE ddy du hay vira la trinh chita OLE vira 12 trinh dich
vu OLE.

Khi déng y v6i cich tao chuong trinh trén (nhén phim OK), chuong trinh AppWizard tao ra céc
tép chuong trinh nguén cén thiét va sau dé quay trd lai cira s6 chinh. Bay gi& néu khai trién bang
FileView trong clra s6 project workspace, 1ap trinh vién sé thdy nhu trong hinh 13.15.

Workspace

—@_Wozkspace Trialwin 1 project(s)i |
- E}j TrialWin files
- _ Source Files
#] ChildFim.cpp
*] MainFrm.cpp
4] StdAfx.cpp
*] Trialwin.cpp
] TriaMWin.re :
#] TriaMwinDoc.cpp -
¥] TrialWinView.cpp
- _ Header Files
_E] ChildFrm.h
£] MainFim.h

. I =] Resnurre b _l,_i
B dEa Iﬂﬂes...l | Info... ]

Hinh 13.15 Cira s3 FileView

13.7.2 Tao chuong trinh diéu khién ActiveX
1. Chon chitc nang File -> New... -> chon béhg Projects.

2. Trong bang Projects, chon MFC ActiveX ControlWizard va dat tén cho project.
3. Xéc dinh cic lva chon cho chuong trinh theo cic budc sau:

Budc thir nhat (xem hinh 13.16):

Chon s6 céc diéu khién cho chuong trinh. ControlWizard cé thé tao duoc t6i da 99 diéu

kién cho mot chuong trinh. Méi diéu khién c6 mot 16p diéu khién va mét 16p trang
thudc tinh.

Xdac dinh muén ControlWizard tao run-time license cho céc diéu khién khéng.
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*  Xéc dinh muén ControlWizard tao cic dong chii thich huéng dan 14p trinh trong chuong

trinh khong.

=  Xdéc dinh muén ControlWizard tao céc tép trg gitip khong. Céc tép tro gitip doi hoi phai
dung chuong trinh Help compiler (di kém véi Visual C++) dé dich.

Budc thit hai (xem hinh 13.17):

= (6 thé dat lai tén cho céc 16p va tép trong project trong Edit Names.
»  Chon céc features muén c6 trong chuong trinh.

= Cb thé chon 16p cira s6 cho méi diéu khién.

*  Chon Advanced d€ b6 sung cic lya chon cho chuong trinh.

4..Chon Finish - két thic.

MFC ActiveX Controlwizard - Step 1 of 2

How many controls would you like your
project to have?

=

Would you like the controls in this project to
have a runtime license? .

" Yes, please
& No runtime license

Would you like source file comments to be
generated?

@ Yes, please
" No comments

Would you like help files to be generated?

T Yes, please
@ No help files

< Back I Nest > I Finish Cancel

Hinh 13.16 Budc th(r nhat tao chuong trinh diéu khién Adtivex
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MFC ActiveX ControlWizard - Step 2 of 2 EEI

Select the control whose options you wish to
browse or edit. You may edit its class and file
names if you wish.

Muydctived Edit Names... |

Which features would you like this control to
have?

File Edit View

W Activates when visible
Contents S i
Search for Help on... ™ Invisible at runtime

How to use Help
About MyControl... [ Available in "Insert Object" dialog
5 ¥ Has an "About" box

[T Acts as a simple frame control

Which window class, if any, should this
control subclass?

|Inone] LI
‘Would you like advanced Ad
ActiveX enhancements? dvanced... |
< Back I | | Einish | Cancel I

Hinh 13.17 Budc thir hai tao chudng trinh diéu khién ActiveX

-

13.7.3 Tao chuong trinh md réng dich vu Internet sit dung cac 16p ISAPI
1. Chon chitc nang File -> New... -> chon bang Projects.
2. Trong bang Projects, chon ISAP| Extension Wizard va dat tén cho project.

3. Trong budc thir nhat cia ISAPI Extension Wizard, danh ddu lua chon Generate a Server

Extension object.

Dit tén cho 16p m& rong suy dién tir 16p CHttpServer va chon Finish dé tao project.

438



Chuong 13 Hudng dan sir dung Developer Studio

ISAPI Extension Wizard - Step 1 of 1

‘What type of Intemet Information Server objects would
you like to create?

[™ Generate a Filter object
Filter Class Name: i

Fier Description: |

W Generate a Server Extension object

Extension Class Name: [CMyE xtensionExtension

Extension Description: F‘Igf:densiun Extension

How would you like to use the MFC library?
& As ashared DLL
" As a statically-linked library

¢Back | | [ Ensh ] Concel |

Hinh 13.18 Tao chuong trinh md rong dich vu Internet

13.7.4 Tao chuong trinh loc sit dung cac 16p ISAPI
1. Chon chic nang File -> New... -> chon bang Projects.
2. Trong bang Projects, chon ISAPI Extension szard va dat tén cho project.
3. Trong budc thit nhét cliia ISAPI Extension Wizard, ddnh diu lua chon Generate a Filter object.

4. Pat tén cho d6i tugng CHttpFilter, chon cich lién két v6i cdc thu vién DLL ciia MFC theo
kiéu finh hay dong.

5. Trong buéc thit hai cia ISAPI Extension Wizard, chon mifc wu tién cho chuong trinh loc. Mirc
uu tién méc dinh (nén dung) 1a Low.

6. Chon kiéu lién két ndo tao ra théng bdo cho chuong trinh loc. Chuong trinh loc ¢6 thé tiép
nhan thong bio théng tir céng dudic bao vé hay cong tu do hoic ca hai (mac dinh).

7. Chon théng bdo nao sé dugce chuong trinh loc xir 1y (chuong trinh loc gin vé6i su kién nao).
Chi chon nhiing théng bio ma chwong trinh loc muén quan ly.

8. Chon Finish dé két thiic.
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Chuong 13 Hu6ng dan sit dung Developer Studio

ISAPI Extension Wizard - Step 1 of 2

What type of Intemet Information Server objects would
you like to create?

W {Generate a Fiter object

Fiter Class Name: [CMyFilteFilter

Filer Descriptior: IM yFilter Filter

I Generate a Server Extension object

Extension Class Name: |

Extension Description: ]

How would you like to use the MFC library?
& As a shared DLL
C As a statically-linked library

<Back Next > Finish Cancel

L

Hinh 13.19 Budc thir nhat tao chuong trinh loc

|
What connection types interest your filter?

W Secured port sessions

W Nonsecured port sessions
Which notifications will your filter process?

™ Incoming raw data and headers

I Qutgoing raw data and headers

™ Post-preprocessing of the request headers

I™ Client authentication requests

™ URL mapping requests

I Server log wiites

W End of connection

< Back l Einish Cancel

Hinh 13.20 Budc thu hai tao chuong trinh loc
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Chuong 13 Hudng dan st dung Developer Studio

13.8 GO ROI (DEBUG) CHUONG TRINH TRONG DEVELOPER STUDIO

Khi xay dung mét chuong trinh bing Visual C++ 14p trinh vién khé cé thé tao ra mot chuong
trinh hoan hao ngay tir ddu. Chuong trinh méi tao ra thudng gap nhimg 16i khé ludng trude, trong
truong hop nay 1ap trinh vién thuong phai thuc hién chuong trinh theo timg budc dé theo doi qua
trinh thuc hién véi muc dich tim ra 16i. Viéc thuc hién chuong trinh theo timg buéc duge goi 1a qua
trinh g& réi. Dé g& r6i duge mot chuong trinh trong Deloper Studio, 1ap trinh vién phai xay dung né
& ché do gd r6i nhu da huéng din & phén trén.

Khi xay dung chuong trinh & ché do g& r6i, cic thong tin g& r6i s€ dugc xen thém vao chuong
trinh dé cic tién ich g& réi sir dung duogc. C6 rdt nhiéu cic tién ich g r6i, chiing ta s&€ xem xét mét
s6 tién ich thong dung nhat.

13.8.1 Dit diém ding

Viéc dau tién trude khi lap trinh vién thuc hién debug chuong trinh dé l1a dat céc diém dimg
(breakpoints) trong chuong trinh. Céc di€ém dimg cho phép 14p trinh vién tam dimng qua trinh thuc
hién chuong trinh dé kiém tra gid tri cic bién va c6 thé thay déi cic gid tri nay néu thdy ching
khéng ding nhu mong mugn. Dit diém dimg don gian chi la dat con tré tai cau 1énh noi muén tam
dimg trong qué trinh thuc hién chuong trinh va nhén chué6t vao phim Insert/Remove Breakpoint

M  hoac nhin phim F9.

3. hello1 - Microsoft Developer Studio - [Hello1.cpp] | _ [O] x]
[ File Edit View Inset Project Build Tools Window Help -18] x|
A 2 DE® G- s
i = =lie ozl e@
x 77 CMyaApp member functions
_L'I BOOL CMyipp: :Jnitlnstance () j
Workspace ‘hello1". 1. project(s {
- B hello1 files - n_pMain¥nd = new CMainWindow (): =
#] Hellol.cpp m_pMainWnd->ShowWindov (m_nCmdShow):
2 HELLOT h m_pMainWnd-:>UpdateWindow ():
¥ 5 return TRUE;

J

® 2 Clas... |_g]__ FileV...

.nh %1 th®ng (r)ilp v& c.c hem thznh phin cHa Cﬁ;l
»

x| -

7 | e
¥\ Build {Debug % FindinFiles 1 % Findin Files 2 % Resuls  SQL| <] | 1 o

Ready _ Ln1,Col1 READ

Hinh 13.21 Diém dimg trong chuong trinh
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Chuong 13 Hudng dan sl dung Developer Studio
13.8.2 Thuc hién g8 r6i chuong trinh

Dé thuc hién chuong trinh dén diém dimg da dit ta chon chic nang Build | Start Debug | Go
trén thuc don hodc 4n phim F5. Sau khi bat ddu thuc hién chuong trinh & ché do g& 16i, chiic ning
Build trén thuc don chinh dugc thay thé bing chifc nang Debug.

D¢ thuc hién chuong trinh dén diém dimng tiép theo ta chon chiic ndng Debug | Go trén thuc don
hodc an phim F5.

~ Dé thuc hién timg lénh trong chuong trinh, ta chon chifc nang Debug | Step Into trén thuc don
hoac 4n phim F11.

Trong qud trinh g& r6i, dé xem nhanh gié tri cia mot bién, tai diém dimng ta dua con trd chuot
vao bién cdn xem trong cira s6 soan thio, mot cira s6 con mdu vang s& hién thi ngay phia duéi cho
biét gid tri hién thoi clia bién dé. Cich xem nay khong cho lap trinh vién biét gid tri timg thanh
phin cua bi€n néu bi€n d6 1a bién cdu tric. Dé xem gia tri chia mot bi€n mot cich chi tiét, hay dua
con tro soan thao vao trong tén bién cAn xem va sir dung chitc ning Debug | QuickWatch hoic 4n
phim Shift+F9, khi d6 mét cira s8 théng bao sé duoc hién thi nhu hinh 13.22.

QuickWatch KHE3

Expression:
[ HELLO1.EXE}{CMainwindow*}{*}m_pMainwnd ~] R
Walc
Current value: _—l
|Name |Value [« Close |
EH m_pMainwnd 0x00850850 {CMainwindow

hwnd=0x00000a10}
. [ CMainwind (u]%] ] H
CCmdT arget {CCmdT arget}

classCwnd {"Cwnd"}

H m_hwnd 0x00000a10 A
wndTop {Cwnd hwnd=0x00000000}

wndBottom {Cwnd hwnd=0x00000001}

wndT opMost {CwWnd hwnd=0xfftfif}

wndNoTopMost {Cwnd hwnd=0xfffffffe}

m_hwWndDwner 0x00000000 lJ

Hinh 13.22 Cira 8 xem gi4 trj cia bi&n trong quaé trinh ga réi
Cira s6 nay ciing cho phép 14p trinh vién thay déi gi tri ctia bién hodc gia tri cia mot bién thanh
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Chuong 13 Huéng dan s dung Developer Studio

phdn bing cich nhin dip vao viing gia tri (Value) clia bién can thay déi va sira lai gia tri ndy nhu
hinh 13.23.

QuickWatch EHE
[(((tagRECT *)(&rect))).right | AP
Watc I
Current value:
Name [Value l - LI
B rect {top=0 bottom=380 left=0 right=588}
B tagRECT {top=0 bottom=380 left=0 right=588}
left
top
right
bottom

Hinh 13.23 Thay d&i gia tri cta bién trong qua trinh gd rdi

13.8.3 Két thic qua trinh gd réi

C6 hai céch dé két thiic qua trinh g roi. Cach thi nhat la cho chuong trinh két thiic binh thudng
biing céc lénh két thic chuong trinh. Cich thit hai 1a két thic bang viéc huy bo qué trinh g& r6i
théng qua chitc ning Debug | Stop Debugging trén thuc don hodc dn phim Shift+FS5.

13.8.4 G& réi cho chuong trinh loc va trinh mé réng dich vu Internet

Dé chay chuong trinh loc hay chuong trinh mé rong dich vu Internet & ché d6 gd r6i, chiing ta
cin méy chii tam dimg cdc dich vu. Ching ta ¢6 thé bat ddu g& r6i theo cic bude duge mo ta sau
day:

1. Dimng céc dich vu Internet Information Server publishing (WW‘W, FTP va Gopher) bing
chuong trinh Internet Information Server Manager hay bing chuong trinh Service (biéu tugng
Service) trong Windows NT Advanced Server Control Panel.

2. Chay Microsoft Developer Studio, déng workspace dang lam viéc bing lénh Close
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Chugng 13 Hudng din sir dung Developer Studio
Workspace trong thic don File.

3. Trong thuc don File, chon Open Workspace dé mé chuong trinh INETINFO.EXE. Tép ndy
chita trong thy muc khi cai dit Microsoft Internet Information Server. ' '

4. Trong thuc don Project, chon Settings, va chon bang Debug trong hop thoai Project Settings.

5. Chon General trong hép Cartegory, trong hop soan thao Program Arguments hdy nhap: -e
W3Sve.

6. Chon Additional DLLs tron g hop Category. Sau d6, trong hop Local Names xéc dinh chuong
trinh loc hay chuong trinh m& réng dich vu Internet (bao gém ci dudng din) cdn g& r6i. Dénh diu
lva chon vio hép kiém tra bén canh. ' ' '

7. Chon OK d€ déng hép thoai Projéct Settings.

8. Chéc chin ring tép 6 phin mé rong .PDB va chuon g trinh DLL cba n6 ¢6 trong ciing mét thu
muc. :

Dich vu Internet ¢6 thé chay nhu mot img dung tuomg tic. Di€u ndy gitp viéc gd r8i dé hon rét
nhiéu. D€ lam duge diéu niy cdn c6 mot thay d6i nhé trong hé théng. Ddi véi khoan muyc clia ngudi
sif dung ma mdy chi s& chay véi né, cin bd sung thém mot s6 dac quyén.

bé b8 sung dac quyén, chay chuong trinh Quan 1y (User Manager - MUSRMGR .EXE), va chon
User Rights tix thuc don Policies. Danh dfiu vao hép lua chon Show Advanced User Rights. San dé
chon “Act as part of the operating system™ tit danh sich drop-down Right, va bb sung khoan muc
ngudi sit dung.

Lap lai qué trinh xir 1y v6i “Generate Security Audits”. Chic chin ring di dl‘mg cic dich vy
Internet va chua chay chuong trinh INETINFO.EXE. Log off va fog on lai. San d6 ta c6 thé nap dich
vu Internet véi dong lénh : )

INetInfo.exe -¢ W3Swe
Bdy gitr da sin sing dé chay. Trong D'eveloper Studio, chon Build > Start Debug -> Go. Hanh

dong nay s& khoi dong dich vu WWW va viec gd 16i s& duoc thuc hién. Chiing ta ¢6 thé nhan durge
canh bio “T'ép khéng chita cdc thong tin gé roi™, nhung chiing c6 thé duge b qua.

Khi két thic Microsoft Developer Studio, chiing ta c6 thé ghi lai workspace cho

INETINFO.EXE (thong thuomg ghi dusi tén tép INETINFO.MDS) d¢ 14n sau c6 thé mé& lai dé g
r6i ma khéng phai dit lai céc Iua chon.
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anh xa thong diép (message map) |
12 co ché d€ MFC gén céc thong diép ma img dung nhan duge vio c¢i¢c ham thanh phén trong
MFC va céac 16p phdi sinh tir MFC.

can t (constructor)
12 ham thanh phin dac biét cla 1dp, c6 cung tén véi tén coa 16p. Cdu tir c6 nhiém vy tao dung
d6i tugng. Khi khai bdo déi tugng cla I6p thi ching duge goi dé khdi dong ban diu cho cic
thanh phdn cita d6i tuong nhu c&p phit bé nhé, gan gia tri ban ddu cho cdc thanh phén...

chi danh (handle) _
12 bi€n phéan biét cic d6i tuong voi nhau hay 1a tham chiu gidn ti€p téi mot tdi nguyén clia
hé diéu hanh.

da luéng chay chuong trinh (multithr ead) |
12 kha ning chay nhiéu thread dong thdi cua hé diéu hanh.

doi tuong (object)
- 1. Téng quét: 12 mdt instance clia thuc thé chia dit liéu va cdc ham thao tic trén dit lieu dé.

2. Trong 1ap trinh huéng d6i twong: d6i tugng 12 thyc thé c6 trang théi, tng xi va chi danh.
Trang théi clia d6i tugng bao g6m thudc tinh vA gi4 tri hién hanh cia thuac tinh. Ung xir clia
d6i tugng bao gém céc thao tic trén dit liéu va ching c6 kha niang 1am thay ddi trang théi.
Chiing ta sir dung chi danh ctia d46i twong dé phan biét giita cdc d6i tugng.

ham callback {(callback function)
14 ham cha chuong trinh img dung nhung duge goi béi hé théng (thi du nha Windows) khi
xuft hién mét su kién hay khi “clra s6” hoic “phéng chir” duoc liet ké..: Thi du nhu cdc ham
callback trong cic th tuc clia sé, céc thit tuc hop thoai, vv. Ham callback ciing duge sit dung
dé xit ly cdc giao dich trao déi déng cic dit lieu.

ham ao (virtual function)

1a ham thanh phin cua 1dp co s& duge khai bio véi tir khda virtual. Néu 16p co s& chita mot
ham do va 16p phdi sinh cita n6 ciing djnh nghfa mdt ham tuong tu thi ham cua 16p phdi sinh
sé& duge goi cho cic d6i trgng cha 16p phdi sinh ngay ca khi ham dugce g01 boi con trd hay
quy chiéu dén I6p co s&.
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huy tir (destructor)

1a ham thanh phﬁn dac biét clia lé‘p c6 cung tén véi 16p va c6 thém ddu ngi (~). Khi d6i
tugng bi x6a bd thi ham nay tir dﬁng duoc goi ¢ thye hién cée don dep nhu g|a1 phéng vung
nhé da duoc cdp phit ...

giao dién 1ap trinh img dung (Application Programming Interface - API)
14 tap c4c ham trong thu vién chuong trinh ma chuong trinh ting dung c6 thé goi dé thuc hién
cic dich vu mifc thip trong hé diéu hanh. Thi du, véi cic mdy tinh c6 giac dién d6 hoa cho
ngudi st dung thi mot API cia chiing cé thé thyc hién quan ly céc cira s6 ng dung, biéu
tugng, thue don, hop thoai ..

giao dién lap trinh \ing dung dich vu Internet (Internet Server API - ISAPI)
1a tap céc him duge st dung dé tao ra trinh mé rong hay trinh loc cia Dich vu thOng tin
Internet cua\ Microsoft® (IIS). ¢

giao dién lap trinh ing dung Windows (Windows API)
12 mét phén ciia h¢ diéu hanh Windows. Chiing bao gém cdc ham dé€ chuong trinh Ung dung
lién lac véi Windows va cdc ham dich vu khic d€ tao ra cdc chuong trinh g dung chay
trong moi trudmg Windows. ' '

instance
Khi h¢ diéu hanh Windows nap img dung hay thir vién dong (DLL) dé€ thuc hién, chung tao
ra "ngit cinh thyc hién". M6i ngi¥ cinh thuc hién nay dugc goi 12 instance. Doan mi trinh
ing dung hay thw vién ddng do instance thit nhat nap xudng s& duge chia sé (déng thb‘l st
dung) cho cic yéu ciu thuc hién instance sau nay.

16p (class)

1a dinh nghia cho m6t kiéu d6i tvong. Mot 16p mé ta cdc bién thudc tinh va céc phuong thitc
clia mot d6i tuong. Bién thudc tinh duge goi 12 thinh phﬁn dit liéu, phwong thitc duoc g01 Ia
ham thanh phén.

16p co sa (base class)

12 16p tir d6 ngudi ta x4y dung céc 1dp phdi sinh k€ thira cdc thanh phédn dit lieu va cdc ham
thanh phén. Lop co s& con duge goi 12 16p cha.

l6p thira ké
xem l6p phdi sinh
16p phai sinh (derived class)

12 16p k€ thita ham thanh phén hay thanh phin dit 1u tir mot 16p khdc (I6p co s&). Lop phai
sinh con duoc goi 1a 16p con.
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