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NI PN TI95 .,MMSN N30 NNONY SWYN TITH ,NNIYRID YRIT NI NT 19D
DY) DN IYND P RIONX ,NMON DY DOOVNNINN DXODNA TN 19N PO
NANY ,NOPMOINN-NOYYN DY) MINN 190N ,NT 0IPHNI NN NNDY PIYNI

NP2 NP AT TN NMON NIV NN ITY TNIN

27> ,NIYN N2>202 NIDNNY TIONY HIINY MY NNTIPN NPDIA NNIRD MY
N JON MDMAN 1PN DY T DN DO TN DMYYD DINNNIA PaANd TOY
MNON NNV NN DX PANY VYN .THY AWNNN DX NYTIN NN T [, NODIAN
MTIPI DN NN ,MNYN IR NPOI N3 P92 .Windows 3.11-) DOS : dIMNTIPN

IONYM YINTN

STMAY WINPT AT 9902 YTINN 117 ,NINYN N2X205 NN5IN OYIYH NN NY DN
900 910D WINY TYY NN PNV 19INI DTPNN DN .NNYIDI 1IRNN VIV
INYN NIY202 11999 NANNY 7NN
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Y95, 119250 32 HY NYYON NIIYN NIV T NI 9X NNIYVN TN DIWNN 1PANNIN
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Nni70n 7y ooIAn NIn'wn 1AM

MPOWYN 2995 NNOINNN NDYIN NN NI NINDN 0 T ONTNIAY 19D
- 91N IN NPIOIN MNY DXAPNIA NPIND NYNDN NN LTI KXY 9D L (Multitasking)
Syy CPU-N DX 111772 MPYIN NMINNY 10 .(Multiprogramming) H5123995 354
N IYVINDN ,2WNNT N1PNN DY DYIN ; NINT-12 MINT JPON YN NMIOV NN D
DY NMDOWN N YUY DOND MDY NOMIN NINON AN DINN NNINNY
™MI5N NN (Process) 29NN .MYLN DY DDIANN NI ,D¥I0NN HY DODIANN
, D000 1AITHYI NIMWYN N0 NONDN MNONY NTIYN .NNINA DIRNNIIN
NN .INY IN NPIDIN SAY NNXR NNIYI) DY \>IND NINDN NINNNY YIS
INTNA Y 90190 ,IWIN DA DYIYONN DY DDIAND MNOWN N33 )0 ON,NONIN

N7 (Thread) NYVH .MSVLH JY DI MNTN NP2V MNOPYN-112>7 DY MNYN NDN
MoV PYIL DYN DY INPN .NNIND TP DY (Dispatch) $18%ad nindy N
2577 NYNY PONN D3 91D MNONIA G NNK NYVN MINAD PONIN Y ./ NNINN

.M50VN NNON

12 DPND 519 PONN 51, MYV DY DDIAN MNOWN NI NYNIN NMDNY NIN
DINRNY NN PONN HY 9NN IN,DOYOPN Y 1Y AN INIPND NVY ,MOVN NNd
,IMON DY T NNRYD )00 N T NN L,DWYND N2 OWon DN
NN DY MY DWYOUPN 12I0) NMININ Y MPOWN N N TMIVONI
NPIOIN 2INIY TV NIWONND 1T NINON ,NT 190 TUNNL TY 912NV Y90 NmNIoN

STIND TY MW

NI N NLV'YA pUNnNn

MPPo9 MYNNNI NYNINN DOS 0y NPYNNY IO W7 YXTNA ,DOS-1 yp 5 v BN
.0x21 N>0 DOS-2 nYpnN NPPON ,NHNTY .M (Software Interrupts) N9
NON) NYIPN VINNA NIDIN MPIDY MYSNNI DOS YMPYY NYNNY MINY ,09IN
YD 9591 HO5 N TIT N PR L(DOS NOYINN NN DY MOANINN NIMIVAND
MNSN .NIMNYN 1ND ,MNIYN N2XIYD NYNDNN NNOMIND NOYIN NOIYN BOY NPYN

.(Call-Based Interface) MNP N NVIVA PYNNI NYNNYN

1M NN NIIWNNY NPEPNA HY NOITY NITO MYNNNRI NHYIH NNITNIL T DOV
NYXPNN MNIPI ,NIPNA .NDYINN NIIYN DY DMNMYN DNINIRND NYI) MIVIND
.(Application Programming Interface) API 71%°P2 IN , D01 59N PYNN 119N
DY WPNY YT NN IOV DIV NINIDNY NVIPNI MINND 110D 9¥ONn API
,NO¥ANN NOIYNI NMNYPT MXINN MWD D3 NN NIVDID DN NPIPNS NN

YT, NINTN NN, TONY 1YY )1 INNPN D
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(DLL) "1 w22 NIMoo

I5IN DY DVIIN TOSX ANPND DVY  NPEPNS MIRD NND o0 API-Y 11D
9521 TP M9 AXYN 92T NP YV DT MNOD NIVIPH MINYNY NYTINNIN
MN5N S¥ API-2 MMNYON NPYPNON ,NT DIPNA .7 927N PN HYI9T OIIN .10
955 .(Dynamic Link Libraries) DLL T2 IN 0% Y HY9902 MNNY
YIPN OV TS PADN DT PYD NN KONV YW NONX NPIA0Y DY ¥ 1IN

INPTN

M DLL 193pna ,N72yny nmindd nNonna mMny nmon Yv API nyspng
AWPRN API MYNNNI INPNI NDWN TOY NN TYNRD ,NDNN 2DW TONNa
NMIND DORNND MIPN NN TOY NINNN HY NNIND NOND PO N (Linker)
D L,IMNPNY NNIN NIY NPYV MINDN NNIDNY POIN NN ,NT DIPNA .1P8PN
TP DY MIYLI NN NNIDINN YN .NINY XN DAY DLL N»190 DWY MYPNSN DV
51192 ©ONY TN PN T TITI .MSINI APL mw D) NYN S (Loader) v n
IUND P MODINN APL NVNPNS LDNPNS U5 DY TIPN Y0P NN N0 Y

8N TNNY PN TIN HN VI DIWON

95 NYYNOY 11D MUK .D¥IVN NN NN N2IN TINIV MDPTN NP NOOY
927 ,PO>T2 DIPN AT YN ONTH NYWPN LAPI NPXPNINT MYHNNYN NN
TIPN PYOP Y DPMY NNIND NN YO HYINT PDIND TNN PN IDIN NNP IV
9x MNYNA DNV DNIONY NITY YN I, 1Y .NIDIRNNN API NPSPND HY
TNY TNY PR LN I9INA .DLL NPI9D DY MMIVN M»Y T Dy N1 Mowod

.DMMYN DIMYMON DY MINPPN NPIDNIND NN WTNND

DOYANY DAY NIPA PIIN NNIY TO 1AM ,NMIDN IMYNI YNPNYN IYND
,(Spin Control) 2Y3%0n $9pa ,0o95N XD DN DI OTHY NMIAY MPTN2
DXWITN ,0%9MYN B1P 190D TN IX NIMDNA .DIVVLON NN ,\YN DY LINN
DN NN DYINY T THYN 90N TYNNI) DIMYI1N DID DIPNIN ,DXNYM
MNOND ,NMIITIND NN DX TOV DIYMD PNYN NORND DIWTINN DXTP YINIWN

.9X DINYN DY NDIND NI INMN

V77 NN

MYYa IN ,DOVUPN YY MPNY D 00N 0on (Input Queues) VHP 9N
7N P9 v Windows 3.11-2 .79 N25IND 1IN NDIVD YNNIV TY 92090 NIYSNNI
NP 9X MNTNI .NOIYNI NMIDN DT NTIPI2 MININ MNOYNN Y35 ThN VIP
MIPNN NN VRN 91D XD PONIN GRY NIN T2 NHVN PNIMN .NYVN DID VIHP "IN

A9V DYIDNY NPVIND )N NINY THI NYID NIIWNN DY NINdIN

NPW NIOVN DY PR NT NPYWY TN ,N2IWN NIDIN NI VOP YN NI DY NN
.9x NINYN Y MONN NAY TITN DY
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NP0 L,9% MNOYN2 NN

S NPAPOY MIVN PNV P95 .9X NN NIV NNON DY MDD TV MY P93
(Windows) DINYN NOYaNN NOIYN P2 DYMNHND PYNNN PIYP NN P ,MYUNI
XY NMYN DY DY YD DY NINY DYYOIN NNY ,MNNN MNIN NPIDIND Pad
INYY  NNON IR L0021 YN QUN DIV DY IOV 1T P91 NN Y .ONY
955 MOMWNN NINDN NND PON TYNNL ..MNTN NIAY DY 1902 NNAY NIDIND
.MONMIVN MNON ININ U5 NN 9YON NT P92 MDAV NNONN NN HY MI0INND

OX nnI7na nnona 7y van 2.1

DY NDI02 MMV WY O YD IWIARY (K952 NINTM) IX MNTN TN DY TYN
YT .NYTN DY MOYND IWANY DIW» 55 VYN ,NNTPIN NIYIN YD ,N>IND NOIWVNN
TN YTV NNN ON ,ND9NY .WNRNYNY YAPY PYNN MNON NDON ,NT TY DOWIND
297 .NINN TIOIN YO PANY VTR, NIMYN DY NODIann NNX N5 \InY
LY NN DX 1P MY TD OAYDD NIYON MAYNN NPVIDIWA NIOINND
TANOND TNN PRI L, NNINNN AWIY NN NHNONDN MOV NIPNI NOITHN YN
DYV TIPNN 992 PON ,NYYNY AR AUpPNY vRnwnn Yy o8 10D MYNYI

UNNYNN PYNNIA NIPND P YRV DOPRION

VNN L9X MNON NNN XIID NONDNN NN DO NIV MY 1IN YNV 2a)
MNONY NN 2INIY N2 LINNA .YNPNYNN 29 INNON INDA PYHN NIONA
TOO¥ ,DINON MDA 1IN XY YT INNITNN PYNNN 225910 NN MININ JPIRY
NPIOIND P .NT 902 MININNDD MPAOVI WHNWNDY ,NNNIN MWD NNd VIPI
SV NYIND 1PN INTY NINTNT MIMYIN NMIVIND WY TN MAanomn
SY MDYDAN NNVYN MDIPON LYY IANY VONN I NPRNIN NPIOIN
IYIND INYD NIWY 12TV 1P, ANT MYYD NIV N O MNNY NN TN, MNON
NNINY DMIYMY NN 505 TOW NPIDINT WNNYND NNRY ) DIN MINN-IN DY
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MNIPY 299 1IANY ,NINDN DY 90 PYNNN MYNNNRI DY NINYNS and
MO HY 09N 1INOYN

N9 NN 1MV 199 PRVIMININ MYV NN (Windows 9x) 9x DIDN 1IN
oY 2N N X¥N) Pwa (Graphical User Interface) GUI - »99) vRnwn pynn
DY272NN 217 BOY TTHINNNY NINDN NN INRT MVIYI NPIFND NININ VI
,MININT ND DX PNIYNI NXINY NMIDIN KD TOW MIDIND Y95 7972 ,9mM95 .02
,NI0INN HY AN INVINININD YA ,ODIN .NIXIND IWNYIY INTNN NVOY NN IN
NIINVNY 135 .NINDND DMWY IXP NAXRYI NI NPINK ,NIDNND ,TOY NHLVIN

STORN SV D) DINIY NT 901 D17 DIPIY DIVTPIN ,TYNN2

.9X TMMPN HY 91N MAIYNN NMNDNIN NN NNY PN

NTIAYN [N71IY X vVan 2.2

NN NNY NN NMITN DY DDIANN YHANYH PYNHN NIVH ,MNID MPIN VYD
NNYIY ONTNI RYNN YOIV NTIAY INNIY DY .TONN NI DY Hwnn NaY I
N2>2070 ,1PXNIPNN N22202 .NLVNYHY DITN MIXP NN D) ININ YD 7171, M
YO DY DNNPN INDIWN DYY MM DTN .TONN NON NTIAYN INIWY ND¥aApNnn
, TN DX DY DNNR PIPNN NI DY T2 DNRYI .TONN HYY DMNYN MNONN
DYIYN YNID INK 9T R¥NDI DY DOV 75 ,NN¥IYa DNYY 970N NN MIVND DY 1 T10)
DNV NMZNN NITYA ,TONT DY NIMIT MDY YYD 15 NIYINRND NINTN NIOIN
99YN YR IMN NN L0199 ,95¥90 NINT IMN 7910 NN ,)IPNA NN T DY
TOH2 VIVYYY IO NIYANND NMNYN ,NIXPA .NY NNINI DININSD NINDNN YD Hv

STV NTIAYN INDIV DY D127 D0 NNN DAY TIT NNIND DYVXI9 PIY DI

NIONN I PN TN ,MNONA WHNWHN PYHNN SV DY0a1N NIN NTIAYN NIV DXT
NADIN XN NINYNA DOWVITNN TAR ,NYYNT JAXY NPIDIND NN NI NANHN
, VO NP IO ,D¥19) DNPNN DY DINN DD DIPNNN DMV PYNN 213590
TOVHN NMIDNNY NMINDN NPADN ,NDIPNY 195 .09 1I)X7D) XY MNPYI ,212>°0 NP
DYINNNT DO DIMANNN NN N2V TNNX YIY AWANNY 72T ,7INON Y NN

PO NIN Y DWW AN»a

120Yn

LMD NNIAN,NIPAN MDY DY LY IOV YWINIY NIYINI 9X NINIDN NN
MNON DY PYNND Y ,MIZNN NOLYNN XX 1252 YINOY NIYANRN NIINNY 1Y
IMTOPNI VIDOYN DX AV 22 ,IVANND NIN ,NUYNY 92985 1h1vNa 139N
TAN DY D990 NN T ,O0IN 920V 0OYNNN DIV NPY GUWIN VINNA

.DMYN YV DMDI02N 1INV NINIPYN
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NI'A'o-niosni n'Yno

- Bitmaps) N1»2>0-monay (Icons) DWNDA YINWA NX NOWIN) NTTIVHD MINON
DY QON MY NNN NNNNY NIDIRN DY NDDIAN I NDAN (N1 NMINKA

7N25 N2 5935 AMNDN NN IN N MHINMNN NPYIT NN XIN DNON
M7 ONYS NYNYN NPDD-NN .DNDa 1PN ST HY ,NNOINA IN ,NYIYoa
D) N MONI VNNYNY I TN ,NVIVI) NN NN YHNWND YN nHavnd

07912 DYVII9D

N'Y-IT NIANI 01VLVO 7210 ,0'7D 7210 ,0'0"MI9N

LDYTRVND MMON DY DD NNO O) 9x NN NYYIN D)0 MINDNY VIS
: DN NN DININN

V9 YHNWHRN M MINNY DY 9900 ,TNPH NIN XIN (Menu) V99N 7€

MNINNNN NPXPNON NN IOV NIOIN DI1YIY TIVSNY DIPNI ,D9IN .0NON

NN NPEPNI NIV NIPN VAN NYY HIIN ,DMYN VNN VIO
.DMIYN VAN V3T IDINTOY

1YW NPIIWANN NN PN ,THAVH V9N ITIDN NIN (Tool bar) B9 Yavo 7
DNMDN DYY IM2 WHNWNN .(Icons - DXDND) NNVP NPT NINNVN MYNHNNI
A9 NN NNNNN DY 120¥2 NONDHOIT DY

YIND YN 990N ,NYN PNNNA YN DY XN (Status Bar) ©IVOON Yr90 7%
.DIW»N aNny

12 9N NANN NNYPN IWARNDN TN NN XN (Dialog Box) MW =17 Nadn 7€

DIWYMN ,NNNTY LD DXID IN ,VII9NN MYNNNI TYUNRND DWW YHNWUNN

TAT DUV IIRY VOP YD VYN NP OV YPIY YO NOYAIT NN DN OV
Y-IT NN MYNNNI DY) 03790

Ox nii7n 2 |"'mix nwp 2.3
17Y N1DINY

NHRIPY T NN DN ,MAT NYYON MOINY NTYPHN NN AMD NNN TWUND
1T NN TIOIND L,IYTY DOS YW N2)0INA .NDYANN NOIYN DY PONIN VP NN
SNNI NIANDIV NMIOIN ,MINK DN .VYM VOP ND ,DXVI9 NYPINY
NOIYN XPNT .0DI190 DII2TN ,9X MNTNA .NDYINN NIIWYNY NNNP "IN
TY NONN TOV NIIND T HNINN PONNN .TOY NNIDIND IXNPN I XD NOYINN
9NN NNNNX,NYTIND NYAPNNY INRY .NINYNN (Message) NYN NYIAPHN NIV
JINY N, NNN TPSPND DIYINY VY NIDIND LDNINNND NDIYIN NN VIPIY TOov
(9x MMSN) NOYONN NIIYN TN ,NYTIND NN NN TUND MNON Sw APL Tinn
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N ,MYTIN YY DXODIANN ,NINDN OY PINNN MIYP DN TNV .MIPYIN NN NN
.9X MINONY NIDINN Y DY OHOIN NNINM NNONNN NN DIXNINN

SY 925y NYNY ,NNNTY .MYTIN HY D29 DD THY NN MYYD MIYY MNon
NNPNRY DYTIN NN MOWY 9x NINDND DINN TOW MIDINN YW MNHNN TNX
MINONN TAN NN YTNN XY YW DY YD NOWIN NN NDN NYTIN .20y NYONDA
ANU05 Wpn DY WpNn vNunvnny oyo b5 nNov NINX NTN1N NYTHn .Nomn3a
VIN T2TNY DD NNN DT 200 NDTY OINTI .0IPN TPINA NNNNI NNINNVYO
MMIT NINDN DY NPIOIN IT NDON .TPRIPN NN MDD MYTIND ,TOW 70Ny

.INAN DYTIND NN NN NYTY TIT PR .MPI0ON NVIWI NIDYINN NPIDINY

- D'MIY" NIDN pwnn 2.4
Win32 7w API

PYNN NNONN MNP DY DOIN PYNND MYSNHNI NOYY NINDN N0 NYIIN
YN NDOY9N TOY TINNNY NPNPNS MINND NN D510 APL .(API) D191 M50
D951 NOIWNN OMPY YD AN MYNAN API DONY NVSPNON LTNNND 09D
Graphics Device) GDI - ©999) ©%PNN PYWNN NINONN MWN-TIVN API-H .ndna
NPRY NPINY NDMNN PRIYHN NN NIDINN PON MR NINY | (Interface
PPN TY NIMNON SY DNV XPIND NMTYINNDT 1IN 1N GDI NPNPND JPnN=-nNon

NN SV DY AN

N2 79N Win32 pwnn .Win32 Sw API Yy MDoI12n mMnon noyNa ndmnn
16 12 YOIPRN PNIN DLW PI THN Winl6-v Tiya NP0 32 NVOWa MAIND
B2} Ptlv)

T3 32NN API-2 9m» NNV NYEPNNN PON L NYHNN NVIVA 5Tann YYHia
7°0,39 190 .NPDD 32 DY DYDY PINNI NP0 32 DY DIVNIY HaAPY NIYOINY
PO 32 DO Y MANY )NIRNNY 1D APL NVSPNN NN NNYY NN
Y>5902 ,MNOVYN NI DWTNN DY TINND > API-5 190NN MYTN NPYPNI

.9X MNZN IWINY MINWNT NNONN 1N DIWTNN PYNNN

D901 XN YP1NN, NP0 32 NVIVWIA KON MAIND PNYHI NIMN NINYNY PO
Unasigned-) Int ©M10NY ;7270 Y19 NP 32 HY TIINL ON G PIPY DNHY
NN ,NPDD 16 TN OOV 190N WNHNYNY DX NNX DN .NPDD 32 TN ON
M2y NINNY 0NN Typedef MNY 0 NPoDN 9x NINYN) Short-d IMNX PTHND

(11 NNV Y95 ;NN 0D

PTIND TNX T PRY NN NPDD 32 NOVOYA MAININ NN DY NIDN NOOWN
PN ,9X NINYNA .PNIDTNN PON DD DY v Wasn 955 (Far WX Near - 5 DYWaNn
M”OINA Far-) Near NN PRYNY 912 NNR MDD .Far-5 WX Near-> N77n0 0w

YOUN ONY 7PNN XY IR ,NNIN TIN YN X2»ND NNNRY
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Windows n'oimna ji7n 'ann 2.5

N CTAN 1IN N3 Windows N220Y N)OIN NI DY IO 1AN : WNID NNONN DN
NN DNY DD VYN ,NYYND .(MIN DY TN D 1N DIY) NIY-1T MDD IN ,INY
NPIOINIY INY NV PAN DINIAN DIPYDA .DNDN NDN 1IN 19 DY XN )IPN2
MYPY NN .0NY NMINMIPHRHN DI ONY MINY PTHD 0MIIT NINDN MYNNYN
- (Standard Window) 9239 19N Sv DX2159N0N NN YTNY 2IWN ,NT DNDN PYod

5N5 NNTH NN WHNYNNIY NN ,MINK 02N

95 PI9Y TMIVANI .O0»DYDA DOPYN NYaWN 7929 NN 95 N1 Windows 9955
AN .DONAN DX9OYDN 21712 NYYNY T2T ,000P 1N DXPOND NYN DYPINN THN
,NON DNOP DXPON MNMA INNNY 23D YYD 19INI NN NNY NN PANY VN
NN YW NIND NININ 2.1 DOYINT .NINN 2309910 TN Y9 NN DMINY TH> DOV

5 D3 DY 50N

09N Mo
no>wnn nann mopn xn7
l n7Tan ¥xnY
W Micresoft Word 21 17110 1171 - Document2 [ME] B |Xn'7
M0 11?0 1710 0021 1130 09T NAED n2E 1 - (8] x| aon
Dl(E] Slale] bl k-] ala-] BlEE= ) e ek ' !
[Womal =] [Miiam o [ e I 1 R =| Ml 5
I R TN R KN L L K RN K TR PR OO ]
1 [
05
N7
1? DX
AN
A
[EEE I : wl

nip7n now '79IN N'7'72 09
999 NoN YV 010NN 2.1 BIYIN

9N XMW NN Y5 YV (Container) N9¥NN NN (Frame Window) 5939100 19N
NNONN NON .0V DMDN) D27 NNDHN MNDN NYY IWAN |, TUNNA THOIY IND
DOYINI HNNY MY NNITL IOV STNN DX NNIYDY IWANNDY DT RID TN OWINIUND
NYTIND 1N ,NNONNN MY MYTIN YAPN NNONA HIVN oY NN .2.1

LN VNN PN NNDNN NYNA DT DINIAN DIPOYON .NIINN DT NPYD
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DIN¥NI NIMON NNV .DNIDNN DY YN wunwnd nNysn (Title Bar) n9man 9w
NN 1IN NPT NIYIND NIMON NNV JNPHYN IDI2ND TINON N8P PNONN a0
NTIPID AVHYN NIMON NNV .M PIN MDA YNNI wNNYND NIVINDI
,(System Menu) H99¥1N V99N D) N2 NN INMNX IND DIV NONA NHNND
N99)9) (Restore) MY ,(Maximize) NY4an (Minimize) N3VPN : NONN DIXNOM
MYND ONHNWN NINON NNV DIV THY) DINAN 0¥9°YD2 .(Close Window) 19N

DM NNV NRYN) 1AW PINN NN I¥PY DIV

,DIMON NNV DIRNNIY NOND NINO NOTHND ,MLVPNY DMNYN DNINNON
NYN DNNNY .NONN ODOIND NIYNI DNMX NNPY PYY 199 [, TIND DN
SANYAIMN TN ROWI INI0 NONN DTN NOVIOY T DITWINRN

NN PONY TMIVIND WX NONN PoN NN NoNN YW (Client Area) Mphn nvwy
0NN VOP SVYND D MTNYHN PMYATY IMN DIRNNDY THNID NN
NYNINN 12 YN NONN DY PHN IMN XIN MPYN NLY ,MINK DY2PN2 . WHNYNNN
Word 175 ©2'010n Tayn 0y T2y AN OX ,DHNTY .NMINN DY MIDOYon NN

STRONN NN TP ANID NAN Y NTNN N XIN MPON NLY VNP DY

NYYNSY N/ NONNY 1PN YND WHNWNY DXIVINRND (Scroll Bars) N993n »09
YNNWYNY GWAND YTD NP9 Y091 OV NN WNNYNY 991N ,NNNTY .NvNd
IVAND NI NN NDDIN Y092 GO VINY IVNN M9 DY VIPN NN DIV
19931 Y092 YNNYN NINY NI P27 1D MY 90YY THON TINI YN wHnwnd

.Windows N12511N2 VMY 2WVWN TIND DD ON NN P09 .Word 1> MDINa

TN, (Parent Windows) AN M1)I19N2 TIND NYOY 23591 NN (Menu Bar) v990H nNY
YA Mwnnyn Windows 1Mo 0NN NN 21N2 NN KXY YYD 772
D NNIOIND NVMIRNNT MIAT NTIPY NMIYIR WNNWNY PIDY >Td VAN
(File) ¥2Yp DOYV™MANN NN MNAY MY Windows NN 117 ,TYNNL TRV
VN AN DOXVI9N 10 O MMIN INY MAdNN Windows MmN .(Help) N9ty
TOoV DYINNY 535 .MTMIP DY NN NMIVAR 20 129X DN WY DYDII9N
LANY 0225 P IOV DMI9NN DY O ,MAINNI MIANDN AN NPNY 1997

.Microsoft Word S¥ v>1901 NNVY NN XN 2.2 DOYIN

) M0 1720 1710 091 11EW N90 nA1E0 N30 v1g - |8 x|

.Microsoft Word 5¥ vy19n0 NIV :2.2 YYD

NN NY Y95 972 TN AN NINYN 21D NPNNNA NXRSN) (Status Bar) asnn nv
P90Y 1o A¥NN NNV MYNNYN Windows NN 0N NMNDN 1172 NNIN
;7Y TH0N IMIPH - NN YNNWNN AN NN VIVNY YN wHnwnh
MNP DY VN YN NPoDNRY ,Word YW a8N1 NNV DX 18N 2.3 DOWIN .MT

STPDN2 WRRYNN DY ONONN

OV BT [WAF [FEC [ 14 a7y 31 anw no208 -1 | 1206 1oogn 6 TID

.Microsoft Word v axnn n1v :2.3 02N
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|2-p1'7n1 Ax-|17n 2.6
(Parent and Child Windows)

TN L,ANND NN VNN NNV DX DID’I) AND MNDN MW ,NTNRY OTIPN YyoPa
INMY AR=)ITN 1N PITY YTV THNOTIN NN DY23591 D551 DN J2N0 NNIYN 29
PYNRNI MOMIN Windows NN M0 ISP 1200 TIO WP TN )a-)Pon
AVANND DY PwNNn .MDI N¥PAY (Multiple Document Interface) ©%91991 NH32y9n
VNN 2.4 DXWIN ,NNTY TAN 1I9NA D227 DY2959 MPNNDY PPINND NNNX NINND

.DYNIND DINDN NYIAIN DN NYY NoNAYW Word NN NN

W Microsoft Word [_ O] x]

File  Edit Wiew |nsert Fomat Toolz Table 'window Help

Tip of the Day: To hide the status bar, scroll bars, and other items, click Dptions on the Tools menu, and then =
Q click the Yiew tab.

‘ INUrma\ j IT\I‘HESNEWHDI‘H&H j ITEI j B|1|Q|4%|‘| I;; EI == [EE a-l _I
D@ Sl &|mle) ok e ol =|e]mE/z=lel [ =0 K]

@i Document? [ O] x]

FEl
N (== S R SR = A el N PN s [

[Page T Sec1 1 [T el Cald FEE | FEE e o e /A

.D’MIND 12-NMYN NyaIr oy Word v arn-19n :2.4 02wIn

95 .C++ NN NI NYNNVYM NTROY MPONNN NIIPNY AN NNYT DY 127
12N MMON ,2.4 DOYINI .AX-)IDN ¥ NON 93D 1991 DNON YDYD NONN I NON
919> NNN 19 195 Word Yw 1IN XN aND NONY,THDNIY DM NINYNN ON
Sv (Desktop Window) nayn 1nLIv 1on nNXY 12-10N5 Word 5w nonn by 2wwnd

AN-NYN PR DTIAYN N2 NPYND DY NN NIIND NINTY Y5In Windows

AND PINY IWANNAY 0250010 NN PYNNI TN AND PN ,0TIPN DYWINa
7132 P01 PYNNI MOMN MINK Windows N1IDIN .07 12 NINDN D MY
P9 P23NNY ARN NONY IWARND NY PYwRN .SDI M¥PY (Single Document Interface)

.2.5 ©OWYIN2 XN TN NoN2
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Bl Untitled - Matepad | _ (O] x]
File Edit Search Help

¥

i A7

ST 700N pwnn noya 800 Windows bw (Notepad) mind wan opig m0oin :2.5 0rvwan

TADN PYNH DY MY MTAPH NINDII MININ Windows N1I10mn mad ,)oad
Explorer-Style Document) Windows 9% )92 pynn Oval MMy ,TM1
DNV YO0 ,NT DY 1OND MTNPHNN NINDNY OORNP 0NONNN .(Interface
PYNNS NMT N3 pwnn Windows 10 DY pwnnn 29 Yy punnn NN DaNyn
0 (Document Window) 999199 9Ny NTIVN Ta5H ,MNONN Y53 T2 TH0N
DNXNI DTHPN DNN MNP VXN NMIDIND IWONRND 12T YNNI HNONND
Windows 90 nNX »Y¥N 2.6 DOWIN .INY 19D TITA (Single View) N1

A9 TNYNN PWHNND N0 NXY (Windows Explorer)

BX Exploring - Windows-95 [C:)

File Edit Wiew Toolz Help
[S Wi % ) ] &) ] s [m@] o] X )]
Al Folders Contents of Windows-95 [C:]'
[El-= Windows-95 [C:] ;I Mame | Size | Type =
- “ibe12 CFsinded2 Fils Fo.
U"g s [y Fie Fol,
i Backups (0 Backups File Fol —
g ggreldlv (1 Coreldre File: Fal.
e e 3 Diags File Fol.
® g Enverts (2 Drivers File Fal.
neana (1 Encarta File: Fal
(1] Exchange
(2 Failsafe.dr L Exchangs File Fal.
[]"D Ip ) [:I Failzate. drv File Fal
{27 Maplemda.cd 2] Ip File Fal.
3 me (1 Maplernda cd File Fol
-0 Maoffice D me File Fal.
-0 My Documents (2 Msaffice File Fal.
{27 Ncdies q v Dacurments File Fal T
.7 Nhman1lF =l | L
|B5 object(s] |2 20ME [Disk fiee space: 97.1MB] i

0N PHDA pwnn Windows 920 :2.6 0Ywan

DTPNNY 955 N> AN-NYN TN D39 12-NINYN Y95 7772 DN oV NPIOINI
Sy MNVN MXDDN PAY DAWVWNN DMWTINN NN INY ON ,MNIBN NION2
.DYPYNHNN
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D'"0'0d NNNPY ,9X NnI7n miy 2.7

D»DY0AN DNVINDN DD PNTD NN ,NMNDN MMIY» DY THovn MIMNSD v DIVa
.9X MINYN NOIYHNA MYV NPIDNN HIY DOMWNN

(Threads) ni7on7? anTpn

YT ONTNA NNN )0 Yy .DOS N2°202 C++ NNONA PO Y WY DINMIN DN
NINSDI 1T NN PN LM T Y52 Ta52 NNX NNI0IN NN NOMIN DOS-v
NIDNY 19195 NYPRY Windows NTIAYN N2°202 127N T RY TN, 10T IMNI P12
TINT-1A DYANY HNDN AWNNY NPIDINN 190N NX N2 Windows ,nwynd .n3
OND NPINNN DX NONIN NN .NMODN NPIDN NIND NI PI9DH PN DN P9
vNINYNo NMoNN S Nwpa ,ovnd 8o (Thread) NYVM .MYLVNNH NVOIWA PO
NOIYN NN MOYIAY NPIDIN 190N To vwwd .avwnnn Sy (CPU) 4ayna
95 N8N Windows 19N 715NN NNN YD Ny 9N IN NNX NYVN 1IN NYYINN
MOTYN DY THNDNL ,TO INN .WXID MPNNNN MYVH DY (NNOYI) NN NOVN
MNNNN VI TAYN J9% N2 NP NNNN NHVN 'NAvIY Windows ,NDVND Vv
mbouny N3 NNIX NN Windows 12> NYIP NYVLHNN MPDTY .NHVHN SV
nYMN Windows NaY 7179 VIV 197) NNON VNN 2.7 DOVYIN .NNIY MINKN

.Moon
-
E heive
B}
= 4 A 1 (o
nacive T
P L e
o 1 =

Inactive

.MYVN NITO2 VN Taynn :2.7 OXYIN

YT POYY NN LOIAN ANY ANIND THDIY DX9YDA NIANINI MOVNI PITN NN
MNNN N¥IND TAYN I3 NNAY N8PN Windows-w MmYn NN NYVHY NIN VIO
1NOYW MO TYN YY THNDNI MOVNN NN NNINND Windows .Na MDY NIINN
TN DIRINY VWA DTN AN 2.8 DXVWINI NN 19 NOLN DD YNIN TAYHM
DDA IRNIND NN NHN NYAPNIY PIYDD DDA YNID Taynnm NYPIAN NMIINN

ST2YN
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(=0

C Program Window

Request Requests

CPU l Prior

Windows places
in queue

—>| Request

.Windows 1> by 11501 7122 NVIYS NNOD :2.8 DIVIN

AYHN MNIPN VNN TIYN DDA TOV NMIDND MXRNIND NN NPINY Windows
.(message)

(Messages) n'1Dinn niyTin 2.8

N2205 MAINON NPIMNM Windows 3 NNVPND WNWNY PN SYNHND
NYIYe NYNAINNY Oy Y51 >TND VIYS 93270 .(Messages) MYNN 0 Windows
DINR DMOIN OX IN,NNNY OR DYTIN MOYWN T 5y Nann Windows ,nn»on
NN MV’ Windows ,ToW NISIND YN 925¥N Yy XMD WNnvnnwd [, InnTd
VNINYNNY T2 DY NY DTN XD N, OV DMI0IND NyTHIN NNV 925yN NYND
,IYTIND NN NYAPN TOV MIDINNYI 0NN DIPNI NMIDIND 1PN H20VN DY NND
NIYN NPN DYHIND ON .NVOPIV NYTIND DINNHY TDY PONN NINNN NN
;220 AN Windows DY AyTINN 971 NIANY .NNH DOYNNY N8 XD ,NNIDIND

PINOY NTIND,OWAN 19IND DTIND NN NIXINY 2.9 DOYINL INIAND

= = while (get &msg)
Windows receives V\ﬁr_1dows translates Program window S Message loop
user action action to message receives message retrieves and
H dispatches
2 messages

.Windows 5¥ myTinn 5Timnd nLIva NNID :2.9 DIV

YN 1IONN NINNA NP MANIVNN MWD Windows N2°202 NMIDIN DYANOWD
INPNON DY NAN TIPN YOP ,NNNTY .NHYANT NIIVHHN MYTIN MITIVN MYAPHY
AONOVW NYTIND N2MNY MNP NYTIN DY VIV TI2dY 181N WndProc
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LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg, WPARAM wParam,
LPARAM lParam)

{
switch (uMsgqg)

{
case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDM TEST
break;
case IDM EXIT
DestroyWindow (hWnd) ;
break;
}
break;
case WM DESTROY
PostQuitMessage (0) ;
break;
default:
return (DefWindowProc (hWnd, uMsg, wParam, lParam)) ;

}

return (OL) ;

}

NYTINN NO DR WMAPY 1Td switch VIVYNI YHRNWH NPN YoOP YD J9INA
UMY TDYN IN MY Pan ,0»dYoN Mol oTpnny Yo5 .nYapnnv
WM_COMMAND nyTINn DX NPTIA MIXPNaN N0 TIipn Yyopa .WndProc mo¥pnoa
NP2 NOIPNAY NYTIND IR NI NN IR, WM_DESTROY NyTnNn AN N

NYAPN MDY NYTIND N0 9 DY NYN MNP .NIYTIND NIIVNY HTHNN

WinMain() 2.9

INPNAY NP NNIND AN MINNN IX NINYN NIIYND MTYPHRN MNDIND Y5
OYPNAY .O0F KPND MPON PN MNDN Y MNNP MNRDI)  WinMain()
DYMIYMI NPIPNIN INYA DX MP>TA0N ,MTNPH MNON 1991 WinMain()
NN D) P N NN WINAPL 5w nNApn YNna NNIX ATNY v THv
IOV MMIDIND NPNPNON LOTNHNN N2 29Y (WINAPI nnd Nt 9WN ,APIENTRY
T2 ,7P8PN9 ATNY N .C DY NP SN2 MvNnwn C++ -1 X C-2 MAINON
MON OPOY NN MNIAN MMNINN NNNX ;INK AN DN wHnwNd Yoy
5NN XN WinMain() nHyans 9x MNYN DX wHwnn IRAIPN DN ,NINY NMIDYV

ANt 0N NPNY NHN T PPN DY NN TIVN .WINAPI bv
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I7nn nnya9 2.170

YT DY NOYMN APRY NTNMND INPNS 2OND NAMN Ix MNOYN DY MM Hd
PINN NP HHD TIT2 NN T TPXPND .9X NINYN YT HY RON OV N2IINN
N ISPNAY INRNP NINON .(Window Process) 1900 Hn9 N (Window Function)
NYNNYN 12V 1IN INT NI TOW NNIDIND DYTIN MIAYNY NN NI IUND
DYIVNI92 NYTIND DX NOAPN PINN NMIPND .NIDINN DY IWPNY > 9x NNIYN
NN DYDY MPINNT NPEPND NININT NVEPN YD AN PN NN .IHY
DY XN NN YAV typedef NN NXIN LRESULT »on .LRESULT CALLBACK
WYY NYXPN YMND wHwn CALLBACK NNMPN Y111 .TIN DYV 99015 190N
NNDN ,MMON ST NOYMNT TPIPNS DD, OPRNYN DXNNNA .9X NMDN T2

.(Callback) 25w 18P0

DIV NONN NMXPNG DY NTPANN ,IX NINDN YT DY MNSWIN MYTIN NYIAPY O
switch LaYN NIXPNON NP DN 55D TIT2 IO MYTINN MDNONY NS Y5
NN TV TN .7DY )HNY NIHX NINNNY NYTIN D30 NITHN NANN IVPNRD
SY NIYN IIRY MYTINA ITHYI ANV IX NINDNY MYNHNN D20 Nann
9X NMTNY 1P .5TNNN NI NI NN YNID IXx MNYNS NN ,TOV NI
Y1 DY NDY,NNNY 9X MNYN T DY THiady MH2IW 11, MYTIN NIND 22917 NONON
MIYY NNV qDNN YTINRN DD DY NIVIPH DYTIN DI )10 DY N> .TOW NOIONN

A9 PpTInY

nni7n Yv nniao 2.171

nPYNN PTHND dYY NN L,9X NINYN DN DIWAd NDNNN TOY INNNY nya
,C++ -2 NOPNN MYNYNI wnwn IOX APpYNN NN (Window Class) mon
9NN PNO NN DT DNRWD (Type) M0 IN ,(Style) 193205 1N 117IP W1 NON
N2YAN NPNX NN IND NITHN IIPAN KV NINT NNK DY 9X NINDND Y 1IN NNN

LD DYTYN NN YN TOY ,O¥I92 NONN NN NXY NIN DY .NONN NN NINYD

NIYTINN NX'7NY 2.12

95 . MYTIN MYSHNI TOV NN OY NIYPNN 9X NN ,0TIP NIA0NY 195
O8PNON TINA (Message Loop) MYNIN ANNY MY 2»N 9x MNON Hv DIw”»
NNYIVY ,DIYON DY MYTIND NN NDID) DYTIN 9D INNP W IR .WinMain()
NISIND DY NONN NYXPNAY ANIP 9X NINYN .9 NINYNY NN NYTINND NN
NY27I0N NVIWI TO NXRII TNV JON .IVNIOD NY NYHRYN NN DYTINNYD ,TOV
120N .NMYN HY NPIIND Y DIYAY MMM DAY TITH N IR MY NIaynd
951 scheduler-NY 5 ,9x MMOND NVLOWYN AR PINNY TNNN NN DT DM

A9Y TN NY9 NN OO THY DIYONIY PN NI ,XNINID 9D ,Tayn T MSpny
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nni7n 21mMa Yw naio 2.13

291NN NV WHNYNY MAIN 1PN 9X MNTNI MO NN, TN NNINY 29D
DINMN OND HOY WYY ,NY DIPNA .char * N int 0 ,C/C++ S DN
windows.h NP TINa WYY NaoNN .typedef-Y NIDN IXx NINYN NN DIVNPYNN
N, VNONIPIN T DY PODN windows.h XIPN LPYN DONWPN DINAPN INA
952 IMN D995 NN L,(MINYNY C/C++ TN NIXMHN NINK NN 9I)) TIvNA2
,BYTE ,HWND ,HANDLE D) 9112 DX¥)1970 DMNDN PA .9x MNON MO
9901 X)) HANDLE »on .LPCSTR-y LPSTR ,BOOL ,LONG ,UINT ,DWORD ,WORD
97132 091D AN, NPT HY DIND 1900 DINMP IO WHYNN ,NPID 32 2 DOV

ANYOD ARYN PTHNN TIY NN (Handle) H%4> .HANDLE-> nint

32 )2 0Yv 990N NI HWND T9yn ,m0T2 .H MIXa 020NN nyHn dNo 9o
9901 X1 WORD .N12°0 8 12 YMD1n XY N XN BYTE .NoNY 1T wnwnn ,n»ado
UINT .32101 X9 TIN 09Y 7901 X1 DWORD .N12Y0 16 12 12101 KDY I8P OHY
NON 0NN .long-Y> 1NN 0¥ NIN LONG .NP2°D 32 12 Y)I0N XY DYV 99010 NN
LPSTR .(True/False) 7w IR NNK 07y 1185 DOWHWND ,0MYYW D19DHn 0N BOOL

DNINN YN const DN YIANN XN LPCSTR-Y,NHIIND DX YA8ND NIN

DXXININ DMIYN .DMAN NN 9X NMNIN NPTHIN NININY DMDIDIN DONDY GO
Sy NYTIN Yo MSG Man JWNDCLASS-Y MSG DN mDInn TOow ndad nd
MTM NYN DN NIINN MO NN PTHNN 13310 NN WNDCLASS 19781 9% NInvn

.PI9N TYnna

9x nniI7n7 n1aon nDIN 2.714

925V %95 .9x NIMDND VIV DIV NNAD 1IN YIN L,NININ YPIL NPOYY INRD
NN NT PYDA .DXNMNDN DXIMYN D251 MT’IN 9X MNTN NN Y 1IN
NIYNNA .NYNN DINININ OIMIRNT DI NN DONY 9% NINYNY NNON NN
NPOY NI ,099IY» DY MNDNI IN,D3TOWL ¥INOWN TIND Y19 INNYNN NNONN
Nav ,DOS-1 M5 NOY OTHY Ma) 7NDND PHN’A N0 NINYN YV N0
NN MNDN DY NIYNIPHN NINND ,MNY 5-5 NN NN NVIVAN NIDINN

2P MW 50

0N DMEPNM WinMain() : NYXPND dNY NDON 9 NMIDN HY NIV NNIOIN
: ©YNAN D»HYON DY YYD NN Y89 WinMain() 7P8PN9N YY N PPonn
29NN PINO AR PHNY .1
.9X MMM TIN2 NPONN NND NN DIVIY
TNV NINDA NON NYY
NN NN ISND
MIYTIND DR N¥INA D>NNNY

R oW
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INNY D .APVIMNMDIN MYNIND DI N XIN NINN NVXPND DY NPIN
2000 NYATI NONY DTN NYTIND ,NYY NONN NINND 19 92T NYIY NN TOVN
IDIND NN DD - WHNYNRNY DY NN NYTIND NN 1YY

NINSND) NMIOINN) PPNY NXINN generic NN MY ,DDI91 NIV NAY
MI’MND MIWIM VYA TOY NNV (books\59285\chap02 M P Na MVIOPNI
V99N NN D) 29N NINN .NIMD D915 9T NIIN NIXY NINY NN .9 NINYN
NPIND N0 DTN IN NNYD DTN IDTHND 10PN 1N 10 DY NOIvNnn

.DMIPNN NINOM NOTHINN ,NIVPNN MIXND NN D) 220N

#include <windows.h>

#include "generic.h"

#if defined (win32)
#define IS WIN32 TRUE

#else
#define IS WIN32 FALSE
#endif
HINSTANCE hInst; // current instance
LPCTSTR lpszAppName = "Generic";
LPCTSTR lpszTitle = "Generic Application";

BOOL RegisterWin95 (CONST WNDCLASS* lpwc) ;

int APIENTRY WinMain (HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPSTR lpCmdLine, int nCmdShow)
{
MSG msg;
HWND hWnd;
WNDCLASS wc;

wc.style = CS HREDRAW | CS VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc;

wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

wc.hInstance = 0g

wc.hIcon = LoadIcon (hInstance, lpszAppName) ;
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;
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if (!RegisterWin95 (&wc) )
return false;

hInst = hInstance;

hWnd = CreateWindow (lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,

NULL,
NULL,
hInstance,
NULL
)i

if ('hWnd)

return false;
ShowWindow (hWnd, nCmdShow) ;

UpdateWindow (hWnd) ;
while (GetMessage (&msg, 0,0))

{

NULL,

TranslateMessage (&msqg) ;
DispatchMessage (&msg) ;
}

return (msg.wParam) ;

BOOL RegisterWin95 (CONST WNDCLASS* lpwc)

{
WNDCLASSEX wcex;

wcex.style = lpwc->style;

wcex.lpfnWndProc
wcex.cbClsExtra
wcex.cbWndExtra
wcex.hInstance
wcex.hIcon
wcex.hCursor

wcex .hbrBackground
wcex.lpszMenuName
wcex.lpszClassName

wcex.cbSize

lpwc->1pfnWndProc;
lpwc—->cbClsExtra;
lpwc—>cbWndExtra;
lpwc->hInstance;
lpwc—->hIcon;
lpwc->hCursor;
lpwc—->hbrBackground;
lpwc—->1pszMenuName;
lpwc—->1pszClassName;
sizeof (WNDCLASSEX) ;
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wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL");

return RegisterClassEx (&wcex) ;

LRESULT CALLBACK WndProc ( HWND hWnd, UINT uMsg, WPARAM wParam,
LPARAM lParam)

switch (uMsgqg)
{
case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDM TEST
break;
case IDM EXIT
DestroyWindow (hWnd) ;
break;
}
break;
case WM DESTROY
PostQuitMessage (0) ;
break;
default:
return (DefWindowProc (hWnd, uMsg, wParam, lParam)) ;
}

return (OL) ;

LTV NN TYS D2OINND IR NNY NPO)

,IMND cwindows.h 919N NP DX 91990 MMM 9 MNDN NMIDIN DO YN
D L,API NPNPNS HY DIDVN MIAN DX 22010 ,(1DY YN S8¥P OY THY) NY NP
SV MITHNN ,NONTY MINYN DX DIWHYNN DY DXNDY MITIN NIPRD MNP

.windows.h ¥21p2 mY155 WNDCLASS-Y HWND ©%)17)1 YN0

PYNI VAN RNV L IpszTitle XY IpszAppName NX T2 INK MPTHIN NMIIONN
NNN ITNNY ND) LPCSTR 2102 wHNWD .NTIINND MINWN 1N O9IN I ,DND TIVHD
L1292 NNIPY MNINNY DYWIANN PPINNY > T (Windows

LPCSTR M1195N 95 NN NWYNY NN NOIDINN ,NNINN IR TN 1THNNYd
9N LPCSTR-2 vindwn ,NNII NNRY 105,192 .const char FAR* : 010 nivaond
AW PHNNN TYRND NOATNDY MANY HP
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7NPNON  .RegisterWind5 mM¥PNAY DIPVIAN DY NVION  INN DY
oy WaNnY NN TIY 1IN WNDCLASS 2101 90179 nYapn RegisterWin9s
OV IN NNOXN

MNPND NITINN ,WndProc() NXIPI N2 AVNHNYND NIDNNNY NIND NMXPNI
IDIND DY IYPND YT NDINAN NINDNY IXPNON YT 2D ,2WwN

WinMain n'Xj72219n

.WinMain N1>N N°)21N2Y NNIYRIN NP8PNN ,0TIPN PYON 1D generic N5IN2
P8PNAY Windows S¥ NY»Apnn MINPNan NN WinMain 1P¥pNan ,nTnoy mnd
N2>3202 MDYY HYNRI P¥PND N2 wWwHNYn Tov C++ -1 C NMIDIN YOV main
N3I9N2 HT7ANN YR ,022IWN D127 190H2 NNY ,WinMain 1Y¥P19n .DOS NTIayn

19N NNV Y9, 0NN THX NIN MNP

int APIENTRY WinMain (HINSTANCE hInstance,
HINSTANCE hPrevInstance,
LPSTR l1lpCmdLine, int nCmdShow)

C++ NYIIN MUY D int TIY NINN WinMain 78pNaN ,NINID DOINY »95
VIVYN ,TO INK TAYNY 1N ,0INNY) MNIT 1N 1AW DIPHD INT,)92) .MINK M1
N2 (main MNPNAN DY MY NIT Y YNan WinMain mYpNan S namon
Windows Tinn nM5INN IR 9¥anY 915> wnpnwnnw IR APIENTRY nnann
PXPNAY PAYNY TOW MNIDIND DY N2INY DIVNION NN NVIMN 2.1 NIV 712

.WinMain

.WinMain m8p)95 9aynY P8y 00n790 2.1 NYav

NMNID no 9V1n99M OV
9012999

v DWW DV yMIn 555 .0V DY YINN N> | HINSTANCE | hinstance
YY1 IWNNY TOY NPIDIND .NTNPND 1O
SYW NPNPNG 19015 VINININD hinstance
hinstance 79y2 wnNYND 9WaN 0) .Windows
DNDN DY HY D27 DOYNN P TIAND >TD
ANYoo

YNNN NIAY .0WMN DY DTIPN Y9N N> | HINSTANCE | HPrevinstance
Windows 9x 912y .NULL XN N3 77 PYXRIN
.NULL DD 700 Ny 7Y
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NNID no 901990 v
9012999

NHRYNOHNY NTIPON NNWD far NON YA DT | LPSTR LpCmdLine
NNNYO IpCmdLine TIyN NN 9730 .NULL-2
DINIYMN DN TINHD DIY1N NN DIYIN
.WinExec-Y NP »71> DY WX (Program Manager)
WIANN NI N I0NI9 Windows 9x nnn ,25 oXv
995 DXYANN TIVNA KDY ,NDID NTIPON NNVYD
NN Y92 TOW NYPIDINN DY NN ,19D) 70N
(N2 5905 NY>NNNY MY NTIPON NNV

Sy DIWMN NON AN TN YAIPY OOV 190N | int NCmdShow
.ShowWindow-5 Nt 79y 9°2yn5 TN .ToNN

PTINY N generic NN NyNaINn WinMain 1O8pNoNY NNYXIN NYIvan
2 9N2 IXIMY 295 WNDCLASS 101 mnwn ,(HWND »on mnvn ,MSG 10N mnvn

MSG msg;
HWND hWnd;
WNDCLASS wc;

NOND DTN DR 93 hWnd MNWNN .0NNYH DYDY DMINN IXPNSN TINa
YNRY we 1ann-mnvm L, NMmoNo MYNN YO msg Mann-mnvn .ndoimnn
MNNN D generic N°)0IN2 T2 INX MNIY NMINNAN .)NONN DY NPYNND NITHINY

JWC MINWYNN IDINY NNYN

17NN 1220 NYTAN

8D YTD 12 WNRNYNY KoY »ad Windows-1 NoNN N0 DX DIYIY PYY NN
Tow N10IN2 .RegisterClass Dwa API n»XP1921 wnnwn DY TNI8Y . Mnvnn NN
£ 19N5Y DINVIANI NINIY YDINY 1D RegisterClass NY8PIINL WHNWN

ATOM RegisterClass (CONST WNDCLASS* lpwc) ;

Sy Ty NIN DY ND LATOM 101 TIY N3NN RegisterClass N 8pNoany MNIY 9omn
NPMN P25 NPYI NPNIX P2 NN N2 PRY DN NHINNY on»nny WORD
NPMN P2 MNAN XOD NHINNKD DXoN»NN ATOM 10N DYDY DTV .M
YTV DNRY N IUN YONY - PHAPPY?-5 Nt happy”-v 11719 ,m)aY nyw
ATOM nYava ATOM NN ©X59yN NN NIV Windows .C++ -2 995 7972 112 WX

PO DAY DTN NMYT ATOM NN MNWN 93onw WORD 7Ivn , T

- TAN VN9 NYAPN RegisterClass MYPNIN ,ATOM NON TIY NIRNNY qON2
»95 WNDCLASS 132n70 NN 17730 Windows .WNDCLASS )01 1)and Wap wasn
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,generic MIMNNN INPYIY DININ NNYAN SVOYNI INIANND 0N ININY
12 NYNNYN NINNY NXANIDN NINN NPYNN NN DIONNINHDY

wc.style = CS_HREDRAW | CS VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc;

wc.cbClsExtra = 0;

wc.cbWndExtra = g

wc.hInstance = hInst;

wc.hIcon = LoadIcon (hInstance, lpszAppName) ;
wc.hCursor = LoadCursor (NULL, IDC_ ARROW) ;
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;

DY 902 WTNND NYNN 9D NN XD NOYONN NIIWND ININ NYNIN NHYNIN VIYNH
NIIWNY IIN MWD NHYNN VIV IIIND IX PPAIRD DTN NN MVHD VINWOINY
Y0aYN NV WndProc Mm¥pPNaN 1t (Callback Function) 2ywnn N8Py NOYINN
NN L,G0N OIPN MIPNY NY RegisterClass MY¥PN9Y 01 OINAN NHYIN

DN DY ONINN YN WHNWND 1TNNY NI we.hinstance

S¥ 10N YHON NN DML ,hCursor-) hIcon ,Td INK DINAN NNYNN SVIVN NV
29NN

599091 920yN YIDY HTNN NPT NN PTHND NN MNON HY DIV Yo
1Y IR ,NINR DYANYN DY TNPHNI NHNMIND DD DIVHOY PTHIND IWIN .0
WO HNPON PN .NNDNN NN VWYYV 19D ,0221NH7N NNMNDN TANI wHNWND

11219 NN INITINY ,Loadlcon() Dwa API n»XpNg » 1 by

HICON LoadIcon (HINSTANCE hInst, LPCSTR lpszName) ;

9501010 DITIND NN NN P3N hInst 9VNIN ,IND DNDY TT> NPINND N IIPN
DYYNON TANA WNPNWNY >T IpszName 10N192 PINND DNDN OV 1IN ,DNON NN
TAN NN P8O, IWNIN T0N9N Ay NULL Ty wnnwnh Yy ,noyna 0n»pn

2IUN 0NN NAY DINRAN NIPRNN MNYNH

NNID 9907 19PNNN oY

97NNN NI25 OXNNA 9NN | IDI_APPLICATION
Information/y 7> 900 | IDI_ASTERISK
NP Y220 NN ONO | IDI_EXCLAMATION
PMNNY? NN NNYA ONO | IDI_HAND

NORY NP0 NN O5NY | IDI_QUESTION
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.MSDN-5 139 DY YT1Y .90 NIIYN MNO DINMP 1D L5

NN onY .LoadCursor() mISPNON NN HYON 7200 PO AN NYLVDY 1O
S TONPNON

HCURSOR LoadCursor (HINSTANCE hInst, LPCSTR lpszName) ;

NN 990N D7D NN NN hInst 90NN 9N IND )POY T NIPIND NP
TAN2 WHNWNY >TD .920¥N I DY NX 9291 IpszName 1010790 19PN ,7125¥1 100
T°oy 23w 19°X) ,NULL T9Y )NUNRIN 100999 MINPND TPYY ,NOIVNN YININN D)INON
990N THOY DY IPRND DY MYNNONI ,NOWNN NDNDN TR DY DY MSpnd

AN DININN NOIYNN NINDNH

MON | 110Y 19PNND DY

NN NN WIAND - DTNNPN NI | IDC_ARROW
HNO-158 NN | IDC_CROSS
I Ny | IDC_IBEAM

29N NYY NN | IDC_WAIT

MY ,YIAN NYIND DT NINY DN NININ MINKRY hbrBackground nnwinn nXIIN
DY May NoNN SY HTNNN NI 0T NN DXDNN DINNN NHNYNN dVIVN
JONN APONN DY VNN

MYSNNI 9X MNONA NHYI NN LTIV NIINY NPNN IRDND NN NITHINY INND
: 190D NN NYOIDVN NNMNANY ,RegisterClass() Dwa API n»8pNo

ATOM RegisterClass (CONST WNDCLASS *IpWClass) ;

.WORD 119V Typedef X101 ATOM .)29NN 10 DX THION TIY NIIND I8P
Man Sv Wwnn nrno a»n IpWClass 1IN Iy 8PN MoN nponn Yob
.WNDCLASS

17N X" TYD

ININD NIN DA NN TOW DIWMN DI (NPINHN IN) NINT PIND ITNNY INND
1NN NNITHINY ,CreateWindow() NP8PI9N MYNHNNI MO

HWND CreateWindow (
LPCSTR lpClassName, /* name of window class */
LPCSTR lpWindowName, /* title of window */
DWORD dwStyle, /* type of window */
int X, int Y, /* upper-left coordinates */

int nWidth, int nHeight, /* dimensions of window */
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HWND hWndParent, /* handle of parent window */

HMENU hMenu, /* handle of main menu */

HINSTANCE hInstance, /* handle of creator */

LPVOID lpParam /* pointer to additional info */
)i

DMAVIND DMVNIONN DT PRYNY 1NN ,TOVUN NMI0INL )PYHD DY 95
,NYYNY .NULL 79y 015 MNpnY IR ,9TNNnn N32 299 CreateWindow() moypnad
IPNNY DwHNYN  Height-y Width )Y X DMunIon  0MpHnn nvana
IUND L NONY DMINNND OIPIM ITH NNAY NN N ,CW_USEDEFAULT
NOY N7H2) WS_OVERLAPPED-1» D) 2571 (dwStyle) onbw Nony mnvna 12710
aMINY DIYN ,NT 1IPRNDI WHNWYNY MIVIR PX WS_CHILD - n D) 2570 1NN
,TOUN 125N DY 19PN 10D ,AR-NON NINY PR DN (0 - P NONN DY TR
Ty 03 wnnwnd 951N) HWND_DESKTOP 5 hParent 9010790 IR TN ¥ NN
NULL 799 MSpnD N2IN WX 19N D¥IN 1IN NINN DX (DT T0HI9 M2y NULL
M .(NMYNN NPONNI DYV V9N VHINY NONN ,N3 NIPN) hMenu 9VNI9Y D)
T2 IpParam qVHNI9N O Y2P> ,0XIPNN NN IO ,GDN YN NINI XY DX ,)D
N2 LPVOID ,mMvoen NNan .void*-> typedef-a 9731n LPVOID »on) NULL
TINPNONY DNNID WaNN N NY VNI (7long pointer to void” DIPNI
PYNNa1 01 NNYN May .WM_CREATE nyTiNa XN N3N CreateWindow
Mand  wasn  nvnd PIN IpParam TN (MDD DOnOH NN
2>NNY Oy ,MDI S¥ MIPY NINDN DIRY NINDNN 2 N2Y .CLIENTCREATESTRUCT

.NULL

JIpszClassName ,NWUNXIN .ToW 191NN T Yy 1ITHY DINNN DMIVNIN NYIIN
J0N NPYNN S 9pn 0w N9ony NULL-2 nn»nonn nyiap nHannd yasn
RegisterClass-21 ¥1mwin MYSNNI NIDIND YT DY 009N MW N OV NN TWIN
NI NITNN NIMD YN N0 DY (NDIYNI NN ITNNY TIY) NI TIY O DY IN
;P2 DYDY N1 NNINHN pszWinName 701797 XN 1YY WASNNY NHIND
9¥ ¥aP) HNHA XY NONN (D IN) N0 .)ITND NAMD NND NN DD 772 YaN
VIPRAN . PIN DY OMIWANRD MNNDN NN XNV ,dwStyle 70NI9N S TIvn T
V9N DO NPN NON VPTHIN ,MWHNYn 11) WS_OVERLAPPEDWINDOW
TN 112 NI NI DT NN NP0 DTN ,MVPN OISNY INDN P NIV
NN DYDY POY ,NNT MYYD YT . TH DIRNNN NINDN 29 NON THNYD a8YD Hon
T35 .0N2 PIYN NNRY NN DY MNWND MIPRHN MTIPS 9Y OR MVININD

.DOXINT MNNDNN NNO

NNINN NMNXD MNNOY IIPNRN

912) NP OY 99N NoN | WS_OVERLAPPED

NYTINI¥NY | WS_MAXIMIZEBOX
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NNINN NMNXD MNNOY IIPNRN

MLVPN SN | WS_MINIMIZEBOX
No9YN VM9N | WS_SYSMENU

PN N9 D9 | WS_HSCROLL

YIIN 1993 U9 | WS_VSCROLL

.DIMNPNN DIDITHI YON VNN YTIID .DY9DN DIDIY NATIN DD
.DIYMN HYHOINIIN YNINN YV TN DX 9Y0NY 2N hThisInst 1VNY9N

NULL 799 X, 18P N NINN D 1PN DX NN CreateWindow() NoNpNan
0NN AN NNY IR KD ON

NN DY oY ININNY 01N XTI LTONN JY NI PN NOND ,INNY INND D)
: NN NNYITHNY ,ShowWindow() NP8PaN

BOOL ShowWindow (HWND hwnd, int nHow) ;

.NHow 91992 YaPI NN ANN .MINNY PNINN YW TN NN 90N hwnd 90NN
nWinMode 2VNY90 DX PAYND TOY ,TONN DY NN NPONNY NNYNIN DYI2
9190 DNX T INPNND MINAN MNP .nHow VNI9D WinMain() 1892

D901 DY WHNYNY

MOV NYNANY MY ,UpdateWindow() nI8P19Y NP NDIYD THOWN NMIoINa
DIV D2 VYN NXINY IT TPIPNAD INRIPNVY 9N ,TOVUN NMNDINA T2 TN PN
.9X MINONY NHNY

NN JITYY WY IO DY IO DIV NYTIN MDY NINDND NNN MNPNN ,NYyNd
LOWUNRIN NIYNN

NIYTIAN NX71Y

,while Nx9D2 PO generic N”OINAY WinMain 8PN DY PINKD YOPN
MYNN ORI YNNYN 1INONY Windows 101N 55 .NOIYNN MYTINI NYOLHY
DMON NNDWY MYTIND DX TAYD) DAPY P8P TINA NNIVN .(Message Loop)
MYTIND NN MINYI MYTIND .90 KOO MYTIN DV Hapn ,NYY N¥INN Nya

AMIN TAYOY NIPY IV TY DIV DY

21919 VAN MYNINN NIRDIY DY 52910 VPN

while (GetMessage (&msg, NULL, 0,0))
{

TranslateMessage (&msqg) ;

DispatchMessage (&msqg) ;
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OXPNON DX DYINT POY ,NADN NYIN NNMIPY 1P OV Dww»nY Dys Hoa
:19NY NN INITHINY ,GetMessage()

BOOL GetMessage (1pMSG msg, HWND hWnd, UINT min, UINT max) ;
SV ONTIIND LODD 7772 ,2IN0N GetMessage MNP NN
BOOL GetMessage (&msg, NULL, 0,0);

NN NN NN L(False) 9pY X (True) MR TIY NIINND GetMessage NONPNON
TINPNON NNNY DY NIPN) WM_QUIT nyTnn NN NYaApn Nonv Ty true TIvn
NV 2.2 NIV (PPN ONYA NOND T XIN HWND-2 TyN OX :Dwnd . —1 NN

.GetMessage P89N HY ©VNIAN NN

.GetMessage MspNoN HY DIVNION 2.2 NYaV

nyvn no 9V12990 OV

NYIN T NIV INKD .MSG NON NIANY YIANN NNNN | MSG IpMsg
.MSG nann NN NN

D281 5D TITA . MYTINN DX DAPHY NONN T | HWND | HWnd
NN Y2pY GetMessage-> NNV ,NT 90NI9 MY NULL
.PNDNN NYVNN NIAY MYTIND DD

,995 7972 .92p0 PNV YUI»dNN NYTINN T | UINT UMsgFilterMin
.13 90N 2Y 0 DX

912y 0 28N ON .DaPY TINY YINYOPNN NYTINN TIY | UINT UMsgFilterMax
,uMsgFilterMax-) uMsgFilterMin ©1VNY9N NV
.MYTIND Y5 NN Yapn GetMessage NINPNON

Windows .MSG 20n 9V199 NYapn GetMessage MINPNNN ,2.2 1YV TINIV D
:19NY ININY 1N winuser.h AM>ON Y21pa MSG oM NN NPTHIN

typedef struct tagMSG ({

HWND hwnd; // window handle
UINT message; // message ID
UINT wParam; // wParam value
LPARAM lParam; // lParam value
DWORD time; // milliseconds since startup
POINT pt;// screen coordinates of
} MSG; current mouse location
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12 WNRNYNY (A0NI9D NWYNY IN) VINONN DAN ,2IWN MSG DN NIANI VINYN YD
YN OMAPY Windows MNTINND NMA7D ONYNHNY ,message 1NN NN 7Y
.3 990 TYNNAY DXYDI MYTIN OWIAP DY AN THON

95 .AYTIND NTYPN PORY NINN YV N NN D¥ON MSG Manavy hwnd nTwn
DTV NINYI DYHINM ,NPDD 32 -1 ONHY DM90N N Win32 S myninn
NON .IParam-) wParam D>IVN991 AN MYTIND YINN G0N YN .message

.LONG- typedef N3N X101 LPARAM 10 ,UINT-Y typedef n91)n XN WPARAM

time NTWa NIVN NMAYNA PINN NYTINN NNYWI NIV NYYn

NDWI NYTINDVY NYA 125970 770 1NAY MO TNNRIPN DX 99’ pt (Member) 23591
£ 79 NI INITHINY ,POINT D320 MHNYI MO TNINIPN

typedef struct tagPOINT ({
LONG x, y;
} POINT;

3NN GetMessage() NINPNAY NNIPN ,DIVHN DY MYTIND NI MYTIN PN DX
.(N2N 992 VIO AN NPT MYTINND RY) NMINYNY DYDY NN

OXPNON NN N IIYRIN .NVIPNY SNY MOV, MYTINN NIRNY Tina
(VK_TAB 113) »Hmiv wpn ny1in noapn 1w spNo .TranslateMessage()
NYTIND NN DDV HINYOD UPNn DY ¥PN wnnwunn TURD NINY NIIWWHNY
Windows a2y m¥»n WM_CHAR) ©w»n Y¥ myTinn N> WM_CHAR nn Nnnn
173NN WM_CHAR 981079 wpn DY NN NYTIND OX (0N NYIAp Sy NyTinn NN
29N ,01¥» Y92 NIN) INX ATV N IYTIND DX DTN N1N) false nyHn
IWIAND NXINY NONW 0N [ TranslateMessage() NO8PNON NN DIDOYIN DIMIVHON

.DIYMON TIOINI NTOPNN DY RHND NV

MYNNNI 9x NMIPND NN NNDSYWI NN ,NNINM INIPY DYDY INRD
mIPNSY NN DispatchMessage 1 8pNnon .DispatchMessage() MO8P)1910
% DYTINA YOVNY YT, NYNN APYNN DIV NV TINY (Callback Function) 2ywnn

1 19NOW NINNNA NNINY 95 DispatchMessage N'¥pP)92 wHNWN 270

long DispatchMessage (CONST MSG* 1lpMsq) ;

MLYN TOW NMINN Llong NON TIY NIINN DispatchMessage NY¥PNaNY Mo
NIYRYN 0N TOW NI0INT 12 VIDIUNIY )1ON N TIVN 55 7172

,DispatchMessage M 8PNaN NN 90NY NN MYNHINN NN D &S5
991N RY NN MYTINND DX DIAPN RY 1IONN NMIPNS NINN
DN2IY NOIYNNIY MYTINA Havd
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NNOWY NOAY Toa NN WinMain() mINpNen  myTninn NIRNY 0»o oy
PN ANNND TIPN NIN N3 TIY .msg.wParam NTYN Y90¥ TIYn DX 9X NNONY
NMONON TOV NIIDIND TYND

17nn N¥7I0

INPNON NNIPI ,NY NIPNA NONN NOXPND NI THUN DIWMA NMIYN MNP
NN N2V NONN DMIPND INANY OYW DO 1D PRvnd H9Im o)X ,WndProc()
.NYY ©VNI95 MSG MM DMIVYNIN DYIINT NYIIN

:MYTIN PNV DY P NDOYO NIIND NN TOUN DIYV DY NONN NIINPND

NOIVI 1IN NN DMDN WHNWNN TUND NNYW 1 NyTIn .WM_DESTROY ¢
.PostQuitMessage() MNPNAY NNMIP YNID TOHV NMIOINN NIAMN ,NYIAPNN
,msg.wParam NTYN TINA TNND ONOY TP XIN T DINPNY 90NN
MoYWNS NN PostQuitMessage() MNP NNIPN .WinMain() 1>8p7192v
GetMessage() NPNPNSY DI NNV H2T 0N HX WM_QUIT nynn
51NN NN NINYY 799 false Tay 0Ny

YNRNWND .0M9NN Y YN wHnnwnn TWRD NSYWN 1N NyTIN .WM_COMMAND ¥¢
Syay Test by XND> NI AWND .Test, Exit : MMIpHn MY VII9NI NINHY 51
YR (MY AININD WIDWY NION P NT) DI NYYN XD NoIyNN IDM_TEST
Nn8Yav DestroyWindow 1780190 DX DOyaN NNOINN LExit Dy NN wpnwnn
.WM_DESTROY nyTN NY¥N ,N2INN NN D»ON

MNSNY My WndProc() 1NN NMSPNS > DY MYIApNHNN MYTIND INY 95
SN OIRY DTNNN N2 X 190NN DefWindowProc() MoNipNan mysnNa
DANKROINT TITA NYTIN 992 5905 NAINY 11 ,NINI TYN RID DT TYN

ninw ny+ap7 0'7'n 2.15

DI0NIAN ONNYNN MNYN NNOY 1PN ,TNIY WIN 9x MNYNY NNONN ON
Sy NON MNY NYIAPN YN 3TN 0NN TO IR 1NN NNONY TOUN NMI0INA
92ITAYI ORNTNT MIONN TIINY VNDIIPIN PT HY INYDINY DINDN DIDYS *9
DY) H¥9N DY NNUNIN NMIND .OXY OV PINKRDY D9 51005 DWN Dy ,N1PIpNa
,D2IPNN 2172 NMIN IYHY ;DT 1902 NPXPNON MNY NYIPY .NPY P DNYN

.ON D995
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NINYNN ND XD NPYINND DOWHYHN ONINN :2.3 NYav

PPN NNN nYINNN

(NNNX NY2>0) NN b
(NNN 1°2°0) 1N C
1MIDN dNYI PIN OOV 190N dw
(DYD)T) NPD 16 12 MAPDO-NTY f
ONPN fn
T h

TN OOW 990N |

TVIN WINN Ip

I8P DYV 190N n

VI8N p

TON SY MOLPTNNIP 9¥INN IN BYY 19010 pt

10N NS IXP DOV 19PN w

NULL-2 XY 10ROV NHIND DY Wasn sz
NULL-2 NI NRPOY NHIND DY YI8NN ,TIIN WINN Ipsz
RGB y2ax >29y 551N TIN DOY 19010 rgb

Y YTNY NODN NVIVA YHNYNY NN VDITIPII ,DNNYN DY MNYY IUN
MIVP NYMNA (Prefix) NOO>NN DD ,NNT MYYY 27D .0WA NN N0 NNV
YT NIND DXNNN NSY OVN .INYNN N0 NN NIIXN IV ,NINYND DY NHINND
MIV ION NPDONNT VINDIWN L NNND WHY 2.3 NIV ML NON NMPDINN
Y IN I NVOVA DIWNNYN D27 MNIN OMONMD 95N DY 92PN 1IN, NivNna
995 VMDITIPYI NVIYA NYNNVYN NT 1901 .N2 DXVWNNYN DINRY DINN DY
YNNYNY TIIYONI 995 TMIN 2»NN DT PR ODIN N IR Ypann 12T1nv

NINY MNY NYIAPY 0955 NoIYN Hoa
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17119

mymn 7Mady

29 . MYTIN MYYN T LY DMV OY NIYPNN NINYN L2 P91 NIADNVY 1A
DTIPN 2992 .9 NMINYN NIV Y52 NYION MDYN JYA XIN RN MYTINN 1Y
92pY HOPY T ,TOVUN NN XN ,NT P92 .9X MNDNY THY DIV NN T NTNIY

NN MDD MYTINNNI NN TaYo

?niyTin |an 3.1

99010 NINY TIY YT DY MIXYHD NYTIN DI . MYNIN DY 2N PMIVN NP9 9x NN
MyTNY oMpn MnY YoN windows.h 9MI5N NP .NPDO 32 2 PTHIN» DOV
,IYTIN DD DY MIPRNN DY HDD TITA WNnNYn ,NYTIND ONMNNY YITNYI LION
S TINYN DY NP MNIAIN MYTINNND NN DY ITPRNDN MNY 19N IN8Y TIva XN

WM_CHAR
WM_PAINT
WM_MOVE
WM_CLOSE
WM_LBUTTONUP
WM_LBUTTONDOWN
WM_COMMAND

DN MORY NYTIND YA YN OXIN TUR 02901 DY NIV DD NYTIN Y35
Y MNON .LPARAM NON NIN MW ,WPARAM NDN NN DOIYN TAN .DMNIVP
DYYIPNN MNYN .NPDO 32 M2 DYV DI9DNY DINYNNND NINN D¥IIYN
MO D09 DN ONNY DY 7T .NNXNNA IParam-) wParam DN NONX DYOYD
NN ONYPN DI I ,UPN DY NNND DY TIY ,925Y0 IN 1NDY MO TNNIP
wParam D>7V1992 DY NNYN DXIIYN MYNYN NN I92) TYNNL 0NN DTN ND

.12 PIOYIV NYTIN D3 >2)7 IParam-)
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NINN NMOXPNY NN MYTINN DX W9 NTIVNVY ISPNON ,2 P93 NIV 195
SV TN DMVNIY NYIINR NYAPHN NNRY INPNAY NITN OXRTNL .1MINN DY
.IParam-y wParam ©>1V179N )OI ,NNXY NYTIND D NTYVPH NYTINNY NONN

N MDOIND DMND PN IR MTNPN YN MO >NYY NNP DNYY
SY DINNNNN TAN 93D NN DY AWIND T .IParam-) wParam D>30NY97
LOWORD 3y mnwy NIpRn MTMIPo >Ny DN NMon  ,NYN DMVNI9
19290 410N =-NY NNRY MANN-910N NYMI NIX MPINN OX MTIPS .HIWORD-

;711D NI DN VIDIWN .DNKRNNA,TVIN DOY 19010 DY

x = LOWORD (l1Param) ;
HIWORD (1Param) ;

X
Il

N2 IIND IPNNND MTIPO NN INRIN TwnNna

DXMYDI .NOIWN MYTIN SY VPN YHNWNNN VORI MINN NPINNY NTNd
NYY vNNWNRN OX NYTY »715 WM_COMMAND nyTINn NX IPT2 NMIIND ONTIP
NN INY TP TINND INX VNN YHNWNN NINAD 20N TN OXY,NIDIND NTIPD
NN PYTAD 7YY NN L,920Y MDIWS MYSNHNI NI TINN IYRD .Y

A9NOY 3.1 192V MLVN9NY Windows MYTIN

.75y MYIYAY NN Windows DiyTin

.25y MYIvad Nanna Windows nmiy1in :3.1 Abav

wira nyNnn

NN TDRY NIOND 1D NYHIND NX NN Windows | WM_CAPTURECHANGED
.(Mouse Capture) 929yn n19aY

.DMNY YONRNYN 2DV NN DY XND WNNWNN | WM_LBUTTONDBLCLK

IXNOM ONRNPVD 920V XN DY XND wRnwnn | WM_LBUTTONDOWN
NINY Py

SYNNPYN 20N 1¥ND NN IINY VHRnwNn | WM_LBUTTONUP

77) D»NYA SYSHNN IIOYN INND DY XND wnnwnin | WM_MBUTTONDBLCLK
(D7D NWYY YOy ©125ya

IXNOM YNNANRN 2DV INND DY XND wHnwnn | WM_MBUTTONDOWN
(D3N DYDY YDy ©Y125¥2 ) NIND YOTY

7)) YNNND I29¥N INNY NN IINY wHNWNN | WM_MBUTTONUP
(D8NS DY dHya Doy

Y372 Do¥9 1KY IDNA 125y NND wnNWnn | WM_MOUSEACTIVATE
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vinro

nynn

JM9N2 9295910 AN ) WHNYNN

WM_MOUSEMOVE

DY YINNPYN 120N 18N DY XND vnnvnn
.(Non-Client Area) MPYN NVLY IPRY NLYI ,)NYNA

WM_NCLBUTTONDBLCLK

NLYA ,1IONA YHNNYN I2OYN I1N¥ND DY NND vNNWYND
NIND PYTY INNDT,MPON DLW 1INY

WM_NCLBUTTONDOWN

NLWIA YONRNYN I2DYN 1NN NN IINY YNRNYNIN
9NN YY MPYN NLY IIRY

WM_NCLBUTTONUP

DY SYSNND DY I8ND DY XND wHNWHN
YY1 925¥2 PI) PINA NMPYN NLY IIRY NLYA
[(DMNN5 NYVIOY

WM_NCMBUTTONDBLCLK

1INY NOYA SYNNND 20V I8N DY XND wHNWNN
925¥2 P9) HIND PTY INNDM YN MIPYND NVY
(D08NY DYDY bya

WM_NCMBUTTONDOWN

NLWYA PYNNNN TIOYN ¥NY NN TINY YNHNYNHN
NYIYY DY 7125Y3 PI) NONN DY MIPIN NLY IORY
(DNNNd

WM_NCMBUTTONUP

NLY PINRY NLWI ,NYNA T2DYN NN I YHRNYNIN
.MPoN

WM_NCMOUSEMOVE

NLYA D»NYI 21D 25N 1¥ND DY XND YNRNYNN
19N MPYN NLY IIRY

WM_NCRBUTTONDBLCLK

1INY NVLYA NN I2OYN 1¥ND DY XND vNNYNn
NOIND PTY INNSM YN MIPYN NLY

WM_NCRBUTTONDOWN

IPRY NVLYA NPT 2OV INND NN IINY WHNYNN
J9Na Mpon Ny

WM_NCRBUTTONUP

DY 1)1 120V 1NN DY XND vNRnYNn

WM_RBUTTONDBLCLK

PYTY I¥NDNY ,OID57 929¥1 1¥ND DY XND vRnwnn
NwnY

WM_RBUTTONDOWN

21D 929N 1¥NY NN IINY WHNYNN

WM_RBUTTONUP

Y Y- X MOUDTNNIP IR 991 [Param TIvn 925901 NYIN Y2pn DIV IUND
MAN-1TON NN Y NV TNNIPN X MONKH Windows .TONN HYW 125970 11D
DIPNNI YHNYND TIN .THIN-TTON NN - X NVYPTNINIPN NNXY IParam S
ST99)2 ONN TNR Y92 HAVDY ,0999YN NV P TI9NY »TD HIWORD-Y LOWORD
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,Windows ¥ 725y nyTInY nnNTd WM_MOUSEMOVE nyTinn NN JM1A XaN Pyon
JIParam qV1PI97H MLITNNIPN PIIY NN DXANY PN NININDY TIP YOP 991

MYTIN MN»P Windows 95 -1 AN MATPRN MNoN Mowna DN &5
D2I7NA PY g0 VP 12dyNN NMYIAPIND MODN
L0MDNPI BV DOIMPNN

WM_MOUSEMOVE nyTinn 3.2

M2Ias N3NNI NMY MYNHN 0MNW»Y NaYN Windows-v DTIPN 9Y0a NTHo
Windows .WM_MOUSEMOVE nyTNn NN N2 MNAN MyTHnn NNX .925y2
YN NN TID 920V NON PN ON .31 PONY DY Y52 ONY 1N NYTHIND NN NN
)NON NY¥MY Yav YNy WM_MOUSEMOVE nyTnn NN NN Windows ,925yN
NN NYAPN NIDNNWI .I25¥N DX TIOY NONN HN NYTIND NN DNDW XD, NINKN
NN NV NAY 09y 190N NN PITA0 NN NN, WM_MOUSEMOVE Ny TN

:NYTIND
fwKeys = wParam; // key flags
xPos = LOWORD (1lParam); // horizontal position of cursor
yPos = HIWORD (lParam); // vertical position of cursor

) ;

D SYW Y- X 0N MOUPTNINIP NXR 9291 [Param TIyNY DTIPN PYyOa NTNIY
DNV DIYPN DN 1NN IWN fwKeys TIvN NN 9510 wParam 009N .125Y1N
.3.2 19202 DYONINN DIIIWN TY NN U NPND 1D fwKeys TIVN .DININY DNYID

fwKeys 9010790 Hv 0»waND DY 3.2 NYav

NN 799

XY Ctrl wpn | MK_CONTROL

NINY 920V1 YV OURNYN 1¥NON | MK_LBUTTON

.XINY 125Y1 HYWHOYNNINRD I¥NON | MK_MBUTTON

INY 925¥N Y N 18NN | MK_RBUTTON

XNY Shift wpnn | MK_SHIFT

TIP2 WNNYNY TI0INN DY ,MYTIND NMIPN TINN 925N MYNN DX T1OHY 15
: N2 YOPA INNY MDY T
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case WM MOUSEMOVE
{
nXPos = LOWORD (l1Param) ;
nYPos = HIWORD (1Param) ;

// other statments

NXpos DNNWNA 925yN DY ONONN OIPINT NN NDNHD NINND ,NY TP yopa
292591 NIN DD YNNYNNY DY 952 nYpos-)

220V N7 NNy 3.3

IWANY 1D IYNY NNOwIw WM_MOUSEMOVE NyTiNa vnunwno nTnd 3.2 9oyoa
NMIDIND TP NADIN ,NMIT J9INA .TONN DY 12O¥N PO MYIIND 20HND NMIND
INNNY DINIIWI ,INIVTY DIV 2T NI 0) ,935¥N NINNT MYIAT 11PWY 1D
SY MPON NLYI NXRNMY SNVYID NTIPID ,I25Y2 WNNYNN DY 119D NNNDY )N

S0 TP YOPD NMYTY WndProc 1782192 NYMIYW TIPA WHNWN NMINN ,NONN

LRESULT CALLBACK WndProc (HWND hWnd, UINT uMsg,
WPARAM wParam, LPARAM lParam)

switch (uMsg)
{
case WM LBUTTONDBLCLK :
MessageBox (hWnd, "Button Double-Clicked", NULL, MB OK) ;

break;

Ctrl wpnn NN PXINN YHNWNN UKD NNY 1PNN N2IDINN NANNY DIV ,09IN
(TN TIPN YOP NN 21N IWAR 72570 DY NXONON 1932 NIND

case WM LBUTTONDBLCLK
if ((wParam & MK CONTROL) == MK CONTROL)
{
MessageBox (hWnd, "Button Double-Clicked with
Control Key Down", NULL, MB OK) ;

break;
else
MessageBox (hWnd, "Button Double-Clicked without

Control Key Down", NULL, MB OK) ;

break;
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VPN DY ¥I10 MY wnnvnn OX PrTa0 N9 MOIDINNY TIPNN MINID IWIN
NP0 Yy Y9N AND WX > DY NINT AV NN DM (Virtual Key) »ORIV9%
DNV IONIVPNN WPNN IV P25 wParam VNI TIY P2 (Bitwise AND)
DOYPNN NN PYTAY N3N ,NMIAONN N P IOD» THY NMMINNY YI5 .pI1Tad
N0 Windows-¥ Mnow 91919 NI .929¥1 MYITPNRL DI190N DY DMHNXIVININ
N 7200 MNONDD IWPNA wParam-1 D»ORIV) DVYPN DY DNIDN 190N P9

.3.5 PYDA THYNY Y95 ,0MINIVI DXYPN DY DIT) 190101 NOMIN

N1 'Wwin'x7? nann 3.4

YWY MY Y¥IN WHNWNNY DY 991 DIW»S MyTin NNYIW Windows-w nTnd
DTOPNI WPN WHnUNNY Oys 951 DIW»Y My NN9IVY D) NN 7O .910ya
.3.3 N9202 MLNVNY 1NN NNX PN NYWN Windows-¥ NYTINN

DTOPN MO nya NN Windows-v no9ynn mymin :3.3 nbav

NNN nyNnn

DOY9 1PNV YN TINA NYPN

WM_ACTIVATE

AN WPN Y PN wnnwnn ox ,MND S ASCIT TP

WM_CHAR

(7P vpNn IR ,Hot Key) ©ON wipn UIZPY NIIND GWaNn
19NN MY 190 OTIP ATNINY

WM_GETHOTKEY

DN VPN DY WP YNRNYNN

WM_HOTKEY

VPN YY WIPN YRNUNn

WM_KEYDOWN

UPNN DX IINY VNHYND

WM_KEYUP

TIPMA NN TAND XINY M99 7910 YN NNOYWI NYTINN
NTOPNNN VOPN

WM_KILLFOCUS

TIPYN NN 92PN PINNY INRY TN NINY NNYVI NYTINN
NTOPNNN VOPN

WM_SETFOCUS

39N May 7ON YpnY YIapY N1IIND TWINND

WM_SETHOTKEY

NIND Alt wpnw nya vwpn wnnunny mnn oY ASCIL Tp

WM_SYSCHAR

NINY Alt wpn TWND WPn Yy WIPN wnnwnn

WM_SYSKEYDOWN

Alt wpnn AN D) YpNnn IR INY vnnwnn

WM_SYSKEYUP
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NYTIND NN NIXY NYVNN SV MYTINN DRI TranslateMessage PPN
vnunwn 0w»n Y505 LASCII N5 NN NN NMIYSY NNdYSN N oX WM_CHAR
»vwPN ,(Function Keys) m8p»9n »wpn NX 9111y »15 WM_KEYDOWN nyTina
,(Edit Keys) n9%9¥n swpm (Numeric Keypad) 5°99130 n499nn (Cursor Keys) 1209
TP AN INPA NLVN NN DWNIN NONX DVWPN .PageDown-y PageUp >

N2 PO TR0 1YY | (Virtual-Key Codes) ©»INIVINN DIWPND

M99 ,(Characters) HPMN 51p5 >75 WM_CHAR-2 wnnwno N1idmnmn Sy , NN DY
nyTN2 v wn L(Printable Symbols) N999Na 0%y 0M13°0) (Numbers)
912y DMV DI9Y NN ASCII-Y M1 9N 210 1OX MYPN1A HIVY »15 WM_CHAR
NYyNNN DY .(Capital Letters) nyvy NYMN)Y (Lowercase Letters) mY»a nPMIN
VPN a8N DX DN VHRNYNN Wwpnw inn IX Pr1ad a»n ow»n ,WM_KEYDOWN

.Shift nwpna nYovN WM_CHAR ny11nn .Shift

DIVMN Q0N UPN DY VPN NN - NIND 1TIvAY Alt wpn Sy vwpn wnnwnnwd
,WM_SYSCHAR \WM_SYSKEYDOWN :mNan MyNNN 981 DX 9apn
MYPN 987 PITAY 1D PR MYTINI vNRNYNY N8 NMI5NN \WM_SYSKEYUP

ALT wpnd nnomn

(Virtual Keys) n"7x1001 n'wpn 3.5

YNRNUNY 198 N5 LASCII yno NWpna Y905 »TOW DTIPN PYva NTnd
.WM_CHAR nyTIN2

DINK DYVYPNI YNNYNY ,UNNWYNAY NYINY IR ,WITTY MIYY NI5INN ,0M9Y3Y
NTHPNI ©I90NN PYPN ,DINNN OYPN ,NNNTY 10D 0992397 ASCII »WpnY qona
Sy DY WHNWNY TIN ,NOND DOYPNI DXWNNYN IYUNRD .NNITIY 1NN
NDI AYNNNYN TN IINYH DOONIVI) DIVYPNI VIDWYN .OMINIV DIVYPN
TN PNYUNRIN PN YUPN DY OINIVINN TIPNY 110N ,WHNUNn Y NTOpNnn
,WM_KEYDOWN mMyTinn .Nd¥ 102 IX NTOPNN )IXIA MON 8O ,NNY NN Nrnd
DOYpPNN NP IR MmNy WM_SYSKEYUP-y WM_SYSKEYDOWN ,WM_KEYUP

.YTINN YW wParam 109993 DYONIVINN

Y INNN NTOPNIAY DI90NY ,DMONIVINN DXWPNN TP J¥ Mann 919ona
MI9DN SYPNI DMNNN Y ONXIVPNN TIPN G0N .T19) HINIVI DWPH TP
N W A-Y a-b  ,mINN DY (Uppercase) mowIn MIND YW ASCII 790 9 pw
TIP IMN DI OONNPWM 19°N) Shift >wpn Nww 15 DYYw ,NMoad VK_A Tpn

.Win 32 API b¥ D»9NIVINN OXTIPN NN NVIN 3.4 NDIV HONIVM
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.Win 32 API 5 0»5X10910 DXVPNN TP 3.4 NYav

932591 IN NTOPNI NHpYn 79 vpnn mp
(O9nrsropn)
.925Y1N Y OINNDY INND 01 VK_LBUTTON
.925Y1N DY M) J8ND 02 VK_RBUTTON
.Control-Break-2 %19°0n 03 VK_CANCEL
NYIZY DY 925Y2 ,9259N YW SYNNIN 18ND 04 VK_MBUTTON
097 YINNYN DNISNON NYW IN ,DNI8ND
N1
.(Backspace) xon vpn 08 VK_BACK
.(Tab) 95av 09 VK_TAB
.Clear 0oC VK_CLEAR
.Enter 0D VK_RETURN
.Shift 10 VK_SHIFT
.Ctrl 11 VK_CONTROL
Alt 12 VK_MENU
.Pause 13 VK_PAUSE
.Caps Lock 14 VK_CAPITAL
.Esc 18 VK_ESCAPE
.Space Bar 20 VK_SPACE
.Page Up 21 VK_PRIOR
.Page Down 22 VK_NEXT
.End 23 VK_END
.Home 24 VK_HOME
.Left Arrow 25 VK_LEFT
.Up Arrow 26 VK_UP
.Right Arrow 27 VK_RIGHT
.Down Arrow 28 VK_DOWN
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932591 IN NTHPNA LIpYn T vpnn mp
(O9nr810pn)

Select 29 VK_SELECT
Execute 2B VK_EXECUTE
Print Screen 2C VK_SNAPSHOT
Insert 2D VK_INSERT
Delete 2E VK_DELETE
Help 2F VK_HELP
0-9 30-39 VK_0 - VK_9
A-Z 41-5A VK_A - VK_Z
Numeric Keyboard0 60 VK_NUMPADO
Numeric Keyboard1 61 VK_NUMPAD1
Numeric Keyboard2 62 VK_NUMPAD2
Numeric Keyboard3 63 VK_NUMPAD3
Numeric Keyboard4 64 VK_NUMPAD4
Numeric Keyboard5 65 VK_NUMPAD5
Numeric Keyboard6 66 VK_NUMPADG6
Numeric Keyboard7 67 VK_NUMPAD7
Numeric Keyboard8 68 VK_NUMPADS8
Numeric Keyboard9 69 VK_NUMPAD9
Multiply Key 6A VK_MULTIPLY
Add Key 6B VK_ADD
Separator Key 6C VK_SEPARATOR
Subtract Key 6D VK_SUBTRACT
Decimal Key 6E VK_DECIMAL
Divide Key 6F VK_DIVIDE
F1 - F24 Function Keys 70-87 VK_F1 - VK_F24
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92591 N NTHPNI NIPYN T vpnn mp
(O9nr810pn)
NumLock 90 VK_NUMLOCK
ScrollLock 91 VK_SCROLL

DUXIVYIIN D'YPNA Naxn 3.6

(NTOPN VIR OND NWIYYN TN YYD 7971 Windows-n NYapn nIomny nino
VYR ; WM_CHAR nyTnNN Y¥ wParam Mmnwna 0>1ayinn 0999 ASCII »n vop
(Non-System Character) n2>9yn N DXV ,(Unrecognized) 99919 NP ONN
System) n949¥1m N VOPY ;WM_KEYDOWN NyTNn YW wParam-1 0D>12yn)
T8 NTNY o) \WM_SYSKEYDOWN nyTnn S¥ wParam-1 o©>ayn (Character
MYTHN2 YI20N .920¥NN MYAPNNY MYTINI MYPA HIVY MINNN NN
197y NN TINA D11 OINN 1NN NIAN TIPN YOP ,NNRNTY .0WN P NTOPNHN
NYTIN NN PN TIPN ,SPND Ypn XN 91910 IPRY NN ONX) V0PV YV

:DINT N3NV

LRESULT CALLBACK DlgTestProc (HWND hWnd, UINT uMsg,

WPARAM wParam,

switch

{

(uMsqg)

case WM CHAR :
GetDlgItemInt (hWnd,
Insert (szEditBox,
SetDlgItemText (hWnd,

break;

case WM KEYDOWN:
switch

{

(wParam)

case VK Fl:
MessageBox (hWnd,

NULL,
break;
case VK F2:
MessageBox (hWnd,
NULL,
break;

LPARAM lParam)

IDC_EDITBOX);
wParam) ;
IDC EDITBOX,

szEditBox) ;

"Function 1 Key Pressed",
MB OK) ;

"Function 2 Key Pressed",
MB_OK) ;

// More Virtual key tests here

}
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NPYPNIN PYUPN YWY DYONIVIPNN DIIIYN NN NPT NMIDNNY MNID IVIN
YWINIVIPNN WpNn AN WMAPY 1O ,wParam qVNI91 MONNND  Windows-v
PN YNDNUNNY

nYTINA wIM'wn 7y qon van 3.7
WM_KEYDOWN

Sy VIYPN TIPPNA KMV NONY WM_KEYDOWN NyTinn nNX NN Windows
.(Non-System Key) n99¥1m Wpn 199RY ¥PN YY ¥Pn wnnvnn TUNd  nTopnn
PYoa Al DY 212U ROY 1YY YWIPN YNRNYNNY UPN NIN NIV UPN IPRY UPn
YWHRIVIPNN YPND NP X wParam VHY90 TN N2V Windows-¥ 11PN 3.5
V1991 .IKeyData 79N DX IParam 9VN92 N2YN DX NN TR .WPN YPNYNNIY
Y34 ,(Scan Code) NP9 NP ,(Repeat Count) mM9INN 9991m PN IKeyData
oNnp wpn-a8n Yy (Context Code) 9Wpn Mp ,(Extended-Key Flag) an9m-vpn
MNIY 9INY D (Transition-State Flag) 9ayn-a8n Y31 (Previous Key-State Flag)

.3.5nYava

.WM_KEYDOWN nyT1nn oy IParam qvn19n 7ina nayn Windows-v 059yn :3.5 NYav

NMNH | Y

NPINNN NXRXIND MIVIND MIYPNN 1900 NXIN DT T .MIINN 190N | 0-15
NINY wpnn

OEM - Original Equipment) T8N 1182 YN 7IYN .NP>0N0 TP | 16 - 23
.(Manufacturer

DINNNIY DI Ctrl-y Alt ©>wpnn M5 ,(Extended Key) an mn vpn 24
,1 NIN T 10 TIY IWUND .OYWPN 102 IN 101 DY NnIMwnNn NTOpna
LOONNPY) D YPNN L NINK ;NN YPNR RN VPN

NIDIVIIPON INY | 25 - 28

.WM_KEYDOWN ny7ynN M2ay 0 7>nn 7vn .(Context Code) qawpn Tp 29

95 NNYY YPNN ON 1-Y NYaP) 1% 7DD .WpPNn DY 0Npn asnn 30
NIND X YPNN ONX 0 NI ; NYTIND NNYOY

.WM_KEYDOWN fyTI11 912y NYaPI NN DYDY 1T NP0 .12yn A8N 31

937 ny11p DefWindowProc nI8pP190 ,F10 1ONPNON WPN Yy VPN wonwnnwd
ON NPTIA 8PN ,WM_KEYUP nyTinNN NX Nnoapn DefWindowProc 9WND 01029
YYNIN NONS WM_SYSCOMMAND nyT1Iin NNDW NN )0 DN ; ¥aP) 9990 9) TN
NYTINN ¥ wParam 1VN9N TIY NN Ny P DefWindowProc .(Top-Level Window)

.SC_KEYMENU-Y
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1Y NIvaNNn Windows-Y v (auto-repeat feature) MPVMIVIND NITNN NNION
NN NN NONY MNAY 0N ON NN WM_KEYDOWN nyTinm 9m» nvwd
YD) YPNN DY DTIP-18N2 WHNYND NMOINN MIVANR1 \WM_KEYUP nyTnn
NN INLPNYRIN I2YND 280 DX NN WM_KEYDOWN nyTIinmn DX ¥1apY »15 (30

NN 92NN aN8n

Alt >vpn DN OXANINND DXVWPNN ,DWPN 102-) 101 NN MINVYNN MTOPNI
,Page Up ,End ,Home ,Del ,Ins ©>UpPnn ; NTOPNN DY 3159070 PoNa 07 Ctrl-y
(/) YO2I5N WP ,INNN NTOPNDY HNNYNHY PHNI DINNN YWpn) ,Page Down
NANINN NXPD2 DN MINK MTOPHRY  1PN»  .1PINNN NTOPNa  Enter-)

.IKeyData 9vn191v

DTIPN PYDL .WPND DY DX NMIXMNPY NHINND HIAPD NNIN 0N 0XANN NINM
NN 90N Win 32 API pwnn 09N .switch INIIN TIN2 DT DYWPNI NPV
NPNN YNNWYND TIIYIRDY PONIVI YPN TP DNY YWY DOUPNRN YW NN
nOINND NYapn GetKeyNameText mMNPNoN .AMN DapY »1D GetKeyNameText

21T DINTL IO GetKeyNameText NY¥P2192 DIWNHNWN .WPNN DY NX MININHY

int GetKeyNameText (

LONG lParam, // second parameter of keyboard message
LPTSTR lpString, // address of buffer for key name

int nSize // maximum length of key name string
length

)i

NN DTN nSize IVNIIN .WPNN DY NN HIAPNY NDNND WIaXN IpString 10NN
9V1991) NULL D»DNN NN IR 59910 ,upnn ov Y 0MINa )P0 opnn TIIND
9UNI9N (IpString IVPIIN YT DY YANINIY NNND DTND INY NPNY I nSize
(WM_KEYDOWN 29) NTOpnn NyMn S¢ MU 901790 NN PN wParam
INPNONY wParam YY ©PYNN a2 D905 NTMY GetKeyNameText 1PN¥pNaNY

.3.6 NY2VA DYONON NNIYIN

.nnyon GetKeyNameText-w wParam S ny2>on :3.6 nbav

vwYHre | maro

.(Scan Code) Nnp>aon Mp | 16-23

DOVPN 190N PTHIND »T ,(Extended-Key Flag) anm wipn Y371 24
DA NTOPNa

INPNY NNPY DIW»N .(’Don't care”) PavNnn YN NY2Y0 25
N2YI¥ N NOIW PIXY ¥T5 170 122200 NN Yp GetKeyNameText
2397 P25 YONNY Shift P IN 20 Pad OONNPY Crl Pa Pnand
VTN
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(Keybord Layout) NnTopnn No191 »ON vpnn ov SY nnannn SY vnNon
,OMNN NHINN DY VNN MNY NNOYI PXTNN NTIPNN DV 1PNNN D7D .NPNONN
NN OXINN NTHPNN DY IPNNN DN LTNX INN 51TY DNYY DVYNY DXVPN NIY
ANNY NN RN IN VPN DY DY IpMNN NTOPNN NDYI9 190 DXWPNN MNY
77>n2) Show_Keys momnn NN 9DN DT 9907 9NNy MVYPNN
VNNYNNY DY D51 wpn DY ov NYNN WX ,(Books\59285\chap03\show_keys

ANYOD Upn DY vwpn

Device) 1pnn HvPnNa ndovn nIcnn ,WM_KEYDOWN nyTinn Sv case-2
N PIND NN DT PYOY NIVNN DTIPIN TYnna Tndn oddy | (Contexts
1 19NY A8V *95 ,GetKeyNameText NO8P192 NNAIPN

GetKeyNameText (1Param, szName, 30);

szName 7NXNN DX VYN X NN TI INNY ,GetKeyNameText-2 AXNP NINN
30NN Yv

20Y2 271900 nx'n7a Nt ywn 3.8

Sy NNB) NDWYD .WNNWNNN VIP NYAP NYI MY TIY MDD MYSIN NPIDIND
Sy 23 NON IWRD ,720¥2 (Double-Click) 19195 NYNY NN MI0INA WHRNWN
Y NITO RO NDI9D NNND INWSD HND DY AXIN NINY IN V19N MY MIVIN
NMYRIN INKRD DNON DT P9 NYNINND NIMNIYN TIYUND ,120V1 J1¥NDI MININD INY
MYNON SAYY 1D ,MIUN NNNON 1Y 92INY 1NN P91 VDYDY DI DN
YNNYND NMIDIND MIVIND .TIAPIW MNND YNV XD ,NDI9D NN MIAVNN
L3250 Y NYI9ON NNdNDN MPNNI VYWY 15 SetDoubleClickTime MY¥PN2
TYN .925¥2 N990N NNNODN TYN NN Ny SetDoubleClickTime 1YYP90
NNNYN P2 MAINY NI DY HSUMOPNN 190NN NIN NN NNNIN

S2I9077 IV NNONDN 1PAD NNHYNIN

(PNYY NITHINA DOXXITY 1N ,NMIDINA SetDoubleClickTime 1782192 DYWNNWYN

BOOL SetDoubleClickTime (
UINT ulnterval // double-click interval
)G

NNNON P2 IMND SHNOPNN NMIVIINN 9010 NXR PTHIN ulnterval VNN
YIP) ON .ND190 NNND NIAYNIN JPNYY YT ,7IVN NNNYN PIAD INYNIN
,N21951N NXNON YV HTNNN N2 12 wHnNwn Windows ,DON TIYN N1 10VNI9Y

MWD 500 MY IUN

N919970 NYNYN TYN NN MWN SetDoubleClickTime MspPNoN DN &5
MIOINI M P TYN NN MYN DX 195 NNV MNoNN D30
NNMNON NIDNNY INKD OTIPN 1D ININ PN TYY ,Tov
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,N2195 NNYNDI MMTNY I25Y MXNY SNY P 1NN TYN IR WNIAPY U9INY O
NP MYNNNA ,929¥2 PNONN NN N¥NYN YN NN Hapdh 0y Yo
AT P92 M T2DY MNNY YNV NN N9 NNNYYW 1K .GetDoubleClickTime
MAsINY NI HY HNIDPNN 990NN INT UKD YIPIY TIY DY NDIY IPRY
OXPN DOVYNNVYN N NIAPWN NNNON PAY IYNRIN NINNYND Pa

:19NOW NITHINL IND NMIDINA GetDoubleClickTime

UINT GetDoubleClickTime (void) ;

NN VTN IXPNN DY 1NN TN ,NN*o8n GetDoubleClickTime Y8970 DN
MYNINY 0N AN INY 0 PAND T NMIWYINI NN NNNON TYN
m’mmna yann ,GetDoubleClickTime-y  SetDoubleClickTime — nyNp»9N

.(chap03\Get_Set_Dbl_Click) N1 9905 971800 MVopnav ,Get_Set_Dbl_Click

DYTIN NN DPNN NN ,I20¥2 NDFD AMND XM WHNUNNY Dys Y52
N M2 YNRAYNNY DYI 903 N .NDI95N NXNON NN NYDP NIV NINNNHY
PYYL NN NXNON TYN DX IDTHI NN ,09NNN Test! MIVANND
121957 NNPNON TYN NN NTNN XD ,NNMNDN NNIINN IYNIY 1D DY .1MIYN

DAPWN Y PNV OINPNRN TIVY

2OYN x¥Nn? no'nn 3.9

D127 NNIVYO PN ONAY DNV NTIAY 1ANN NPNY OIMY 3.8 PYDa XM
YT ,720yN MXND P2 AYNN YN NOY PN NORND THR LURIN WIPIY
925¥N MNINND AN PYNNY P PISY 1PNY D) TO N9 NNND MAVNMHINY
DINPYN INNDN T DY MUY DNOW MDY WINGAD 1N INNDA WHNWAD)
YT DY 955 7772 MUYV MTIYON NN YNIY OTI OINNDYN 1NN WNRNYNY 79N
MNNND NOWH NN ,NIINYN IN NN SawpMouseButton MIXPNAN 0N 1NNON
M DY HPNY YT DNINNIN NIDNN NN NIVANND Windows 1050 YONNPYN 920N
NP (Control Panel) A9pan MY P9 905 7972 SNV T2 H20y¥2 DOVNNYNY
YWAIN JOIND TPNPNNY NIPY IWONY  MAInY  ,SawpMouseButton 110895
NIIPY N ,SawpMouseButton 1783192 NN WHNWNY DXAONYI .MMIOINI

:19NOW NATHIN2 MO 1Y

BOOL SwapMousBoutton (
BOOL fSwap // reverse or restore buttons

)i

ONX .TI9N IX D)7 :925YN MNNND DY INONN PPN NN NN fSwap 10NN
971 9295¥1 J¥NDY MDY 1NND MYTIN I8N OYINNPWN 925¥N I¥NY , True MY fSwap
DNITIND OINRNN) ONINNYN False NI fSwap DN DOONNPY INND MYTIN I8N
7°P>N2) Swap_B NMIONN NN XN¥NN DY I90Y 9NNNY NVOPNA .INPNN
DY9 9531 ,79°709) DNIN NITHWNI T20YN 2INNY DY asnn NN N9oNNY (chap03

2019071 Test! MIVONI TN WHNYNNIY
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:ab oKV

93 Dy NYAIUN YWY DNINNDN TIPON NN L1 GMWYN ANYN NXIN 120VN
SWAND D95 920yN NSNY NAYNNN YINOIND MDY NYIDIND DMUMD
SNPNN ANND DPINNY ,TISN NIPHND

DIPNA YN

NI, NOND VO INOY NIDINNY MY PN VPN IVIN ,0TIPN PYONN NN
Nwyny .(Device Context) yPHHN HYPH NN 172 NYD PN VIANY INND 1INV
oY MIPON NLY DX JPNND DIRNNN I12MITN TIT ,0IWHNN I12IYN VO M N

APNNN YW 92970 280 AN INDN NN PTHIN DX YPNNN PN .DNoNN

VYN POY L NONN DY MIPON NLYD VY9 YN MOYY DOV TOHY DIWONY NAD
L0995 YN YD, )IYNN PAY THY NOIDIND P WP DWYNY PR IR TY PNN IWpn
TextOut() MNPNON .NNOND VYN MOYN MY JPNN DY PN PWNY NN )00

ANNYN GININ DY INT 1Y 1PNN DY IWPND DT MYINT MINK VY NPNPINN

il Processing WM_CHAR Messages M=l E3 |

WM_CHAR 1500 > DY panv mmnTo 139N namd 3.1 0van

WM_PAINT 7w nyT1in Tia'y 3.170

,NADN DY DTIPN Pyonn Show_Keys N)0INn NX XIN ,NNMIPA TPWNHNY 1))
NN LY 7AW 290 DYNN AN WITNN DTN YOPN LNYD LOXTAN OMNN TOPM
PONN ONX ,TIW NINT D090 IDTND ITMY NONNYI A8 XD NTOPIY PINKRD
NON . TIV AN ON PNINND NN L,YWTNN GYNI 1210 INNRDY INK 119N >T HY INOIN
NPINRD PN PIN DY INDION NN NNSYD NPYIT NPX MINDN 955 : VIV 15
95 1% YN NN YMDY XTI THY NMIDINN DY NOVIN NONN NIIDN NPNYY
NYTIN IOV 7I0INY NOYIN )I9NN DY NN X WINND 1SN TNN 9NYNNY DY
IOINNY DY Y (NIWUNRID 1IN NINN IUNRD DY NYYWN 1T NYTIN) WM_PAINT
TINND POIN DT PYDA . NONN NDIDN NN WINND 1IN 7YY 1D NYyNHN NHaApn

.WM_PAINT Y9N0 NYTIN DN T2YD YTPPANNVY case VIVYN

1I9INT WTNN MM NYN YW MDD DMV NPdL MBOR DN &S
NPONN OX YN XD DY 92T .)I0NN DY N3N INKRD YVUNIVIN
AN, INNNY XINK 7PN IPINY IN INK )ION T DY N0

TN
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NN NIMNOYN TN PA0NY N8 WM_PAINT nyTin by 2005 T8 920w »Nad
DYIPNA TPV NP TIY NAIVWNN DLMIVIN PN NIND IR YTNN NIAMD
MNONY AUNN INY HP L,(NONN YW INDION NN PYTI NYTIN) TOV NNOIND 0019
NN XY DN T DYIX DY IMNITY MIND .)N9NN NYION NN YTNN 2IN5Y
MNY> 72TV 20 DT PR D ANT DAPN VIYAY NN, DTIONN P TYHNN

Apa

switch VaWNY case VOVYN NADIN NIN WM_PAINT nyTin Tidya NURIN TYSN
2 T2 TN, NONN NMXPN TINA

case WM _PAINT: /* process a repaint request */
hdc = BeginPaint (hwnd, &paintstruct); /* get DC */
TextOut (hdec, 1, 1, str, strlen(str)); /* output string */
EndPaint (hwnd, &paintstruct); /* release DC */

break;

MYNNNI AN JPNNN WPNY 2D DV, TPYURT NPTIDNM NT VIYNI 1NN NIAN
NNY AWRD , DY DXRYVR .GetDC() NPN¥PNAY XYY ,BeginPaint() N°8P85 NP
MYNNNI JPNNN WpPn IR YN PYY WM_PAINT nyNn Yv MHdya pow

: NN NNITINY ,BeginPaint() N*X)P1on

HDC BeginPaint (HWND hwnd, LPPAINTSTRUCT IpPS);
: NN INITINY ,PAINTSTRUCT 21010 Man SN VANND NIN MWD VNI

typedef struct tagPAINTSTRUCT {
HDC hdc; /* handle to device context */
BOOL fErase; /* true if background must be erased */
RECT rcPaint; /* coordinates of region to redraw */
BOOL fRestore; /* reserved */
BOOL fIncUpdate; /* reserved */
BYTE rgbReserved[32]; /* reserved */

} PAINTSTRUCT;

MYOYN-NONNYN DAY MULPTNNIPN NN PTHINN M NI RECT NoN
T2 NI DT D20 29N NN DY NNNNNN-NMNINDIM

typedef tagRECT {

LONG left, top; /* upper left */

LONG right, bottom; /* lower right */
} RECT;

WAIND YIY PONT IR MODTNNIP NN 90N rcPaint 29590 ,PAINTSTRUCT mana
MNND WY NIND DDIN ;0T NN DY INDIDNI WNHNYNY TIN THN NNY-NYD . WTHN
29NN 95 NN WTNN
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NN¥NY 7NN JWM_PAINT NON MyNHn Tayo nONONN ,NNoY 1IN 1N
.Chap03\WM_Paint_chr m>p>na
#include <windows.h>
#include "WM Paint chr.h"
#include <stdio.h>
#if defined (win32)
#define IS WIN32 TRUE

#else
#define IS WIN32 FALSE
#endif
HINSTANCE hInst; // current instance
LPCTSTR lpszAppName = "WMPAINT";
LPCTSTR lpszTitle = "WM Paint";

BOOL RegisterWin95 (CONST WNDCLASS* lpwc) ;
char str[80] = ""; /* holds output string */

int APIENTRY WinMain (HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPSTR lpCmdLine, int nCmdShow)
{
MSG msg;
HWND hWnd;
WNDCLASS wc;

wc.style = CS HREDRAW | CS VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc;

wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

wc.hInstance = 07

wc.hIcon = LoadIcon (hInstance, lpszAppName) ;
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;

if (!RegisterWin95 (&wc) )
return false;
hInst = hInstance;
hWnd = CreateWindow (lpszAppName,
lpszTitle,
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WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,

NULL,
NULL,
hInstance,
NULL
) i

if (!hWnd)

return false;
ShowWindow (hWnd, nCmdShow) ;

UpdateWindow (hWnd) ;
while (GetMessage (&msg,
{

NULL, 0,0))
TranslateMessage (&msqg) ;
DispatchMessage (&msqg) ;

}

return (msg.wParam) ;

BOOL RegisterWin95 (CONST WNDCLASS* lpwc)

{

WNDCLASSEX wcex;

wcex.style = lpwc->style;
wcex.lpfnWndProc = lpwc->1lpfnWndProc;
wcex.cbClsExtra = lpwc->cbClsExtra;
wcex.cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
wcex.hIcon = lpwc->hIcon;
wcex.hCursor lpwc—->hCursor;
wcex.hbrBackground lpwc—->hbrBackground;
wcex.lpszMenuName lpwc->1pszMenuName;
wcex.lpszClassName lpwc->1pszClassName;
wcex.cbSize sizeof (WNDCLASSEX) ;
wcex.hIconSm LoadIcon (wcex.hInstance,

return RegisterClassEx (&wcex) ;
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LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg, WPARAM wParam,
LPARAM lParam)

HDC hdc;
PAINTSTRUCT paintstruct;
switch (uMsgqg)
{
case WM CHAR: /* process keystroke */
hdc = GetDC (hWnd); /* get device context */
TextOut (hde, 1, 1, " ", 2); /* erase old character */
sprintf (str, "%c", (char) wParam);

/* stringize character */

TextOut (hdec, 1, 1, str, strlen(str)); /* output char */
ReleaseDC (hWnd, hdc); /* release device context */
break;

case WM _PAINT: /* process a repaint request */

hdc = BeginPaint (hWnd, &paintstruct); /* get DC */

TextOut (hdec, 1, 1, str, strlen(str)); /* output string*/
EndPaint (hWnd, &paintstruct); /* release DC */
break;

case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDM TEST
break;
case IDM EXIT
DestroyWindow (hWnd) ;
break;
}
break;
case WM DESTROY
PostQuitMessage (0) ;
break;
default:
return (DefWindowProc (hWnd, uMsg, wParam, lParam));
}

return (OL) ;
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19N INKRIY ONN NN POPNY NOI T DIDN NI TN ,TOPN ,TYNNY Mad
NP NONNY DY Y51 70 9927W 195 .91 IDTID ITNYIY NONN NN PVPIY
YD200N TIVNNY 2D DY SVMIVIN J9IND YTNN PIX NTOPIY PINKD NN ,WTHN
X2 NYNNN NNV NYA MIXIN NN NNINNYY ,Sample Output-> SNNIND str

NN NONY DY 5 YUMIVIN 19N NP WM_PAINT nyTinw X0 759 N2>oN

2NV WIXTND NN PTHRY VIV TOUN NMI0IN2 WM_PAINT S myTina 51900
DY951n MNONN 217 1D ,ANY NN DXIAINH PP DTN ,NPYHNT NINDNN
.Y 9N NAMN

Y NOVIN NINDN N LOTI MY DY NIAPNIA NYNN HY NDIDNN IMNNYY NPINND
YNIAS DI NN IMYNNNIY INYID NI NNIOIN DI PADY TNINN .TOYW NN)INN
: D077 VIYWN NNND NYYI 12T, NPIHN NPIDINI .NNY

1T 7T LDMINNN DIMWIN MYSNNL VIAN NN YTNND PN 121D NN .1
AUNNYNN TNN ONWID NIV TN PRYI NNDINNIN

DN INDY ,DONPRD 8T IR NNIYD) DIV IWAN DIINDN DMIPNa .2
Q9NN AR YTNN IND PINY OV D wInn

DY 951 PONN DR NPNYIN INJIDNY ORIV TON NNYI 1D NNIDNN .3
TN IIND PINY

ININA N AW DY NMWYM) YIDYN PN NP DOOOON NN MWIOYN NVIYN
2192 0w PLIPNY NON DT NP NAVN NN DY DN (190N TwnNa
TV T2TAY PO )ITNN IR WTNHD IOXY DXNNMV NN DT 1902 MINDNTN
T 953 VYHAND DYDIN NNY NTIPIN IR YOVOLN PIY ,TIP DY NI NADINa
STOW NPIINT MINTNN NTNYY NINTD TIVSN , 07PN IX NINYN MDY NNY 15

WM_PAINT nyTin 7'9n7 138D 3.71

VITH TR8Y IR ORYNY 10N \WM_PAINT nyT1in 22912 Tow 1°)51NY 0119 9o
nY 953 NOY NONN IR YTNN IAND NDID NIDINAY IPIN NN T2 TN Y
9% SN0 AP PYNN NIN PN DY PNOTY L0 LNY NN OIT AN .I8INY
MADN NN 9APNI NXIN RPNV 12N MNDOWN NI NIV RN MNIN
NIV NOYANT NIIWND TN P TOY MINNNY X7 1991 ,CPU 11t vinT 1nd DHv
1% 927 9193 9270 NN YNAY KN VONNY NY NN TN L0V PN MONYN
9595 CPU 1 MIXPNDY ANY AP NNNI NOIWNN AR MY MNYNY IWINND
NYTIN DAPNY TY VY YD 2OYN TOV NINNN T IWI) 23 DY N2 MNIN MNIUNN

.No¥9NN NOYNN WM_PAINT

PNV INRD YTNN qQUN) NONNYI P NN AYTIN N22PNN MNTIPN NINDNTI
TY VY9N Y5 20N ON ,DVIN 9T DTND VP ANNN ITMY IYND IN ,INDIN
TOT NYND NAMN PDOPRIVIN VIP/VYY HWIN INY WM_PAINT nymn noapd
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oya Y92 Tow NoNY WM_PAINT nyTin MYYY N8 XONY NDNY W1INY yuos
YV DY Y51 7D 9% NN NMIDY 1T INON AN VDA NPOANA TNN WV
NYYONN NOIWNN NYPIAN P NN L,0VD90 NISINY NN NIV YN TOV mInY
NOYND 0L XTI ANT MUY 7PN NN AWRD WM_PAINT ny1in 1Y movd
DWa APL m»8pno Tov 10N oyan \WM_PAINT nyTn movo nbyasnn

$JND NN NN InvalidateRect()

BOOL InvalidateRect (HWND hwnd, CONST RECT *lpRect, BOOL bErase);

YN AN NYYY AN AN POXY NoNY N NI hwnd 9VHNI90 ,IND
NLY MLYTNNIP NN 959N ,RECT Mann Yy ¥asn IpRect 10N190 .\WM_PAINT
DN 210 1ONN NN PN DT I0NI92 NULL Iy .wTNN 118D ¥ quN ,NoNn
N2 ,DON TV D51 NI ONX .NONN DY ¥YPIN Pnn» true Ty 9291 bErase 10N9N
TV ,NNYNNA NNMD OX DIN-NRI TIY 1IN 1T 7IEPNY Y12 N»dY DIV DIind

ANNYXN2 NN MNPNN DY TI72) NNINNA NNMD RY DN DIN

9PN AN NONNY NINYNS NN NN, NYY9IN InvalidateRect() 178PN9N IWND
WM_PAINT nyTyn MDY NOYaNN NIIYND 0N ,NT 2T .WTNN 1I1M8D v Ty
.OI0INN DY NINN NINPNAD

NYTIN NPON T DY VY YO NYNANND ,OTIPN DIYON TOV DY NYTN NDI) 795
INNDY ,MANND TYPNRN YNRD AN PO MYHN DY NANNY PN 9> \WM_PAINT
PN NNNNDY NONN InvalidateRect()  1OSPMON NX 9YOn N

.Chap03\WM_Paint

#include <windows.h>

#include "WM Paint.h"

#include <stdio.h>

#if defined (win32)
#define IS WIN32 TRUE

#else
#define IS WIN32 FALSE
#endif
HINSTANCE hInst; // current instance
LPCTSTR lpszAppName = "WMPAINT";
LPCTSTR lpszTitle = "WM Paint";
BOOL RegisterWin95 (CONST WNDCLASS* lpwc) ;
char str[80] = ""; /* holds output string */

int X =1, Y 1; /* screen location */

int APIENTRY WinMain (HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPSTR lpCmdLine, int nCmdShow)
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MSG msg;
HWND hWnd;
WNDCLASS wc;

wc.style CS_HREDRAW | CS VREDRAW;

(WNDPROC) WndProc;

wc.lpfnWndProc

wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

wc.hInstance = 07

wc.hIcon = LoadIcon (hInstance, lpszAppName) ;
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;

if (!RegisterWin95 (&wc) )
return false;
hInst = hInstance;
hWnd = CreateWindow (lpszAppName,
lpszTitle,
WS_OVERLAPPEDWINDOW,
CwW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,
NULL,
hInstance,
NULL
)
if (!hWnd)
return false;
ShowWindow (hiWwnd, nCmdShow) ;
UpdateWindow (hWnd) ;
while (GetMessage (&msg, NULL, 0,0))
{
TranslateMessage (&msqg) ;
DispatchMessage (&msg) ;
}

return (msg.wParam) ;
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BOOL RegisterWin95 (CONST WNDCLASS* lpwc)

{

LRESULT CALLBACK WndProc ( HWND hWnd, UINT uMsg,

WNDCLASSEX wcex;

wcex.style lpwc->style;
wcex.lpfnWndProc lpwc—>1pfnWndProc;
wcex.cbClsExtra lpwc->cbClsExtra;
wcex.cbWndExtra lpwc—->cbWndExtra;
wcex.hInstance lpwc->hInstance;
wcex.hIcon lpwc->hIcon;
wcex.hCursor lpwc—->hCursor;

wcex .hbrBackground lpwc->hbrBackground;
wcex.lpszMenuName lpwc—->1pszMenuName;
wcex.lpszClassName lpwc->1pszClassName;
wcex.cbSize sizeof (WNDCLASSEX) ;
wcex.hIconSm LoadIcon (wcex.hInstance, "SMALL");

return RegisterClassEx (&wcex) ;

LPARAM lParam)

{

HDC hdc;
PAINTSTRUCT paintstruct;

switch (uMsgqg)

{

WPARAM wParam,

case WM _CHAR: /* process keystroke */

X =Y = 1; /* display chars in upper left corner */

sprintf (str, "%c", (char) wParam) ;
/* stringize character */
InvalidateRect (hWnd, NULL, 1); /* paint the screen */
break;
case WM PAINT:
hdc = BeginPaint (hWnd,
TextOut (hdc, X, Y,

EndPaint (hWnd,

/* process a repaint request */
/* get DC */
/* output string*/

&paintstruct) ;
str, strlen(str)):;
&paintstruct); /* release DC */
break;
case WM _RBUTTONDOWN: /* process right button */
strcpy(str, "Right button is down.");

X = LOWORD (lParam); /* set X,Y to current */
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Y = HIWORD (lParam); /* mouse location */
InvalidateRect (hWnd, NULL, 1);
/* paint the screen */
break;
case WM _LBUTTONDOWN: /* process left button */
strcpy (str, "Left button is down.");
X = LOWORD (lParam); /* set X,Y to current */
Y = HIWORD (lParam); /* mouse location */
InvalidateRect (hWnd, NULL, 1);
/* paint the screen */
break;
case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDM TEST
break;
case IDM EXIT
DestroyWindow (hWnd) ;
break;
}
break;
case WM DESTROY
PostQuitMessage (0) ;
break;
default:
return (DefWindowProc (hWnd, uMsg, wParam, lParam)) ;
}
return (OL) ;

}

NN OPNNN LY-) X ,D0WTN DMO2D) DNNUH NV NNDIND 190NNV 1D OV
WM_PAINT nyTIN 92pNN TWUND VOPON I¥ 1AW DIPIHN

5T NN VHNNY NWYNY  WM_PAINT 797 0990 95 230 > DY NN DNRY 195
NIVAND O) NN DTN 2OV 29D .NNIN NVYID OINNDN 0NN, NN
JNONN PNITYD INPA DINNNN TVIND DY VIINND IX MNIND NT DM MYNNNI

7T VYN (2 IN) YO NN DAMN D37 NMSN cmw» DI &5
702 9109 DIV PN ,NNOV DY VY MoNN ,WM_PAINT
,IYTIN DY MM 1Y NY2 VOPYVL MPION NI NPINNNY

.ANN D55 NP2 NAIVN DY NN T NY) DX D)
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INT AxI ¥ nIyTIA npon 3.712

901N ,NMYN MYNNNI WM_TIMER nyTN NN IND NDNY ININRD DYTINN
MY SANINA POV NNOINA (Interrupts) MProa NXMY (Timer) a7 a9 NYH
WM_TIMER nyTN N2 XN ,OYam 1min asipy 0ys 951 NN OOap
NMINNN NN 79797 NIV NOVOY KIN DT AP YINOWYN LTIV 19NN NINPNAD
VP DOWN 9N NN TOV NNIDINDIYI THNI OWINY 1T 92T .D22IXP DT YPI92

: NN NNV ,SetTimer() Dwa API NP9 HYan 10T AP DPyonD »T1d

UINT SetTimer (HWND hwnd, UINT nID, UINT wLength, TIMERPROC
1lpTFunc) ;

NN P80 nID VNN PN AP YHRNYHRY IONY TR XN hwnd 90NI90
TAN DT ANPN NP NN DOYINY ININ) NN YN AP DY WPOIY TN
1Y NND YD IV NPAINRA NN PI9 NN PINHD wlength-2 Mnwn TIvN
VI ANIP NOXPND DY WaANND ,¥rasn NN IpTFunc .NpPoad Nipdos ya May
YN NVEPND NPND NIMN IT TPIPN IONONNDY DTN ANPY DY DI HYNINY
MO DVNIS YV N IMNX NYapMY ,VOID CALLBACK Ty n9*nnn (Callback)
,M27 ©NYs NNPY 295 NULL NN IpTFUnc Yv T9yN DX TN .)ONN NYSPND
PN ANPY DYS YO ,NT NIPNI LNIOIND Y NINN NYNPN DT TNNY wHown
MKPNN OV 1NN YV MYNNN NNY WM_TIMER nyT1in novwn o8N
NHINTI VIPNY NYNIN OMT .NINK NYTIN D I1ND NNIX TIYD NN DY NoNN
0T AP MSPNY 1N KDY DX .NINDNNA NNMO ON NID NINN IYPNSN .ININ

JDAN TIY MIN

VAN PN TOY MIDINN NN PY0ANY PYN NIN L IPT AP INPOY INND
LKillTimer() MYPNAY XIAPN IOV NINNNVY IN ,DIW»N NN DOONY TY OXNPN
: NN NNITHINY

BOOL KillTimer (HWND hwnd, UINT nID);

NN NNYRN TIYN XN NID 1PN )N AP NN DYONn NoNn XN hwnd 9VNI9N
I ONDNN AT AP

NN AP Yw ID 7Y wParam qVnI92 DY) \WM_TIMER NyTn Npammv oys 95
NITNIN OR) I AP DY IWNN NMONPNS DY NN IR DOn IParam 1DON)
.NULL 79y DX IParam 9101997 973> ,NNAN NHNTA (NNRTD INPNI

TI95v WM_Timer 15NN NUNNYN 10T ANIPa YWD AN ONTRY 1O
NYYN NPXPN NUNNYN NN TI OWY .YY NN T axIpa (Chap03 mprna)
NN PIRM NN PAT IR PXNDY VIWYPY 715 ,C/C++ DY NIPNN PIRNMN
TMOTYNN ,77I¥A DY TIYA NF NIPNA L,7INDNN7 DTN ANPY DY DI .0»NONN

NN NIY O M2 NPAMITH TONN DY THNIND NYYN ,NT 19IND .NYYN

MFC-9 ®12any Win32API 76



#include <windows.h>
#include "WM Timer.h"
#include <stdio.h>

#include <time.h>

#if defined (win32)
#define IS WIN32 TRUE

#else
#define IS WIN32 FALSE
#endif
HINSTANCE hInst; // current instance
LPCTSTR lpszAppName = "WMPAINT";
LPCTSTR lpszTitle = "WM_Paint";
BOOL RegisterWin95 (CONST WNDCLASS* lpwc) ;
char str[80] = ""; /* holds output string */

int X =1, Y

1; /* screen location */

int APIENTRY WinMain (HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPSTR lpCmdLine, int nCmdShow)
{
MSG msg;
HWND hWnd;
WNDCLASS wc;

wc.style = CS HREDRAW | CS VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc;

wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

wc.hInstance = 0g

wc.hIcon = LoadIcon (hInstance, lpszAppName) ;
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;
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if (!RegisterWin95 (&wc) )
return false;
hInst = hInstance;
hWnd = CreateWindow (lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,
NULL,
hInstance,
NULL
)i
if (!hWnd)
return false;
ShowWindow (hWnd, nCmdShow) ;
UpdateWindow (hWnd) ;

/* start a timer -- interrupt once per second */

SetTimer (hWwnd, 1, 1000, NULL);

while (GetMessage (&msg, NULL, 0,0))
{

TranslateMessage (&msqg) ;

DispatchMessage (&msg) ;

KillTimer (hWnd, 1); /* stop the timer */

return (msg.wParam) ;

BOOL RegisterWin95 (CONST WNDCLASS* lpwc)

{
WNDCLASSEX wcex;

wcex.style = lpwc->style;
wcex.lpfnWndProc = lpwc->1lpfnWndProc;
wcex.cbClsExtra = lpwc->cbClsExtra;
wcex .cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
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wcex.hIcon = lpwc->hIcon;

wcex.hCursor = lpwc->hCursor;

wcex.hbrBackground = lpwc->hbrBackground;

wcex .lpszMenuName = lpwc->1pszMenuName;
wcex.lpszClassName = lpwc->1pszClassName;

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL");

return RegisterClassEx (&wcex) ;

LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg,
LPARAM lParam)

HDC hdc;
PAINTSTRUCT paintstruct;
time t t;

struct tm *newtime;

switch (uMsgqg)
{

WPARAM wParam,

case WM _PAINT: /* process a repaint request */
hdc = BeginPaint (hWnd, &paintstruct); /* get DC*/

TextOut (hdc, X, Y, str, strlen(str));

/* output string */

EndPaint (hWnd, &paintstruct); /* release DC */

break;

case WM TIMER: /* timer went off */
/* get the new time */
t = time (NULL) ;

newtime = localtime (&t);

/* display the new time */

strcpy(str, asctime (newtime)) ;

str[strlen(str)-1] = '\0'; /* remove /r/n */

InvalidateRect (hWnd, NULL, 0); /* update screen */

break;
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case WM DESTROY
PostQuitMessage (0) ;
break;
default:
return (DefWindowProc (hWnd, uMsg, wParam, lParam)) ;
}

return (0OL) ;

NN PYNND DN, MYDIN NTIYVN I9X MNON DY NOIDN T NTHOY INND
4 P92 MTOY DIRYI ,DX09M NYTIN MdN
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4 rah

DY0M9M AYTIN M2AN

TaYoY YaAPY YTNY MNTN NNIOINY YYD THY NNAD TYD YT 91D NANYI ,PYOY
DN .TINDN DY WHNNYNN PYNN SY DY259910 NPT DINNND 193D YD, MyNN
DY WP TOY DIMYMONY PIANY DIWN [ NNYRID ORNYN NION MY NN
UKD DITIND PYNNN FDIDI0N AN IN ,TIR MYSHNI DD 7772 vHnwnn
N 0NN OMIVA YT N PO .PWNN 122591 DY DXND NN NONIN 9X NINYN
WIAPY ,MNYN DY 1NN DMDIDIAN PYNNN 12D DN YN 02099 AYNN
S NYTIND NN DY YOIDIN DN LY 1I2MY 290 .2INONY MNIN YD1 VYND
DIYMD DONPNNN YN DX PADY XIN MYYD IO INNY NN UKRIN TTNND VNN

DINYNHOMIY 2192 MPN 2999 ,(Resource) ARYN HWINN NN PON 1T P91 .THv

MessageBox n'xjnion 4.1

1NN (Message Box) NY41N NN .NYTINN NXN NIN PYNNI 1NN VIV 9NN
N2 TYNND 9IN NIDINNVY M0 WNRNYNNN NANN NYNTY ,WNnvnd nyTin
72y ,NNY OY .0V DMNDN MY-1T MDD NYY 1Y) YNNI NRIIY DOYDI
YNNYNY M1 NYIDINN L,YNNYNNN VIP MDIAPHN MOVIVA NPY-I1T M2
YN NN DDOYINY NVNN NI I TPNPNS  .MessageBox  mINpNO2
4O ,0IYNN YT DY DITNNY NINDY NYTIN DD NYTIN NN .(Message Box)
MNYN PXNY NI NN NYHIND NN .0N¥NDY OYND HY 0NN DINTPNY
»15 MessageBox 117822191 DY 1Y5551 N7IN NMIVNNYN 1INONY NPIDINTD .NNNYA

21910 IRINY Y90, NYTIN MDA PNND

int MessageBox (

HWND hWnd, // handle of owner window

LPCTSTR 1lpText, // address of text in message box
LPCTSTR lpCaption, // address of title of message [/ box
UINT uType // style of message box

)G

.4.1 NY2VAVY NNHIYIL DIV NYAPN MessageBox NPNPNONY DIIVNIIN
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NIMOM (IpText 20NN YT DY YaAPIY 29) NPNN NYTIND NNV VOPLY GO
DYNYS MWNNYN NIOINN ,(IpCaption 9VNI9N YT DY NYAPIY) NYTIND NN NAY
NN PN DX DMWNOM DNIXNDN NN NNYY TD uType I0VNIN MY
NVIOYY uType VNI YAPNY DMIVARD DIIIYN NN NV 4.2 NIV .NYTINN

YTIND N2XN2 DNNINY DPND) DNINXNON 190N

.nYapn MessageBox M 8PNy 0xvNI9N 4.1 NYALA

MNNN

o)

DN .NINY DI NYTIND NN NOMOY 7PIN D NIINN DX NN
N> ID NON NYTINND NNY PRY 79270 ¥I179 ,NULL X1 13 901nI9
DMV

hwnd

NNV NYTIND DX ND9NRY NULL-2 NN»NoNnm NHINN Y yasn
ONNY NN NYTINN

IpText

NN NIMO IX NYWNRYNRY NULL-2 N1N»NOND DHIND Sy Wasn
NIMO2 NYHNYN 10NN ,NULL Xy DT 90099 DX .AYTINN
[(Error) NNV 9 TNNN N2

IpCaption

NN2I5N X OXWAIPN (Bit Flags) N1»270 03T HW ¥R PTHIN
Y NYPY NPNY 91D N VNS .NYTIND NN DY DNNMINM
DYOXTN NNOVI NN NNNN 4.2 1YV .DODXNTN NXIAPN OI9XT
D211 DNINNON NN PIND YT, 012 YNRNWYNY NI NMINNNY
YTNN NN

uType

.DNX¥NYN 190N NVIYVY uType 10NN YAPNY DIIVIRD DIIIYN :4.2 NYavVa

vIvr9

PR

,(Abort) Hva : D)¥NY WYY NYYON NYTINN N2>N | MB_ABORTRETRYIGNORE

.(Ignore) BY¥NM ,(Retry) Y NOI

9371 .(OK) 9N : TNN J8NY NN NYTINND NN | MB_OK
.uType 2V199N YV Y TNNN N2 XIN MB_OK

(OK) 99WoN : ©1IXNY MY NYYIN NYTIND NN | MB_OKCANCEL

.(Cancel) 9902

(Retry) :%3W 103 : DNINNY MY NY>91 NYTINN NN | MB_RETRYCANCEL

.(Cancel) 1092

.(No) 891 ,(Yes) 45 : ©)NNY MW NDYI1 NYTINN NN | MB_YESNO

N9 ,(Yes) 19 : ©INND DWW MDY NYTINN NN | MB_YESNOCANCEL

.(Cancel) 91921 (No)
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MIVOND ,NYTINN NN DY DNININY DNIXNON 90N NIMDA NVIYYY qoNA
N DTNNND NPT XD INL,IYTINN NN 0Y DND XY DX NIAPY 0) NNIDINN
2APNY DMIVARND DIIIYN DY NNV NINN 4.3 1DV (XD ,1M1D3) MB_NOICON

YTINND DX DY YNON NYINA NVIOWY uType TVNIN

NYTINN NN YN0 NVIYYY uType VNN HAPHNY DPIYIND DIIIYN 4.3 NYava

vIvra FPR

NP YO0 DN NYTIND NN W8N | MB_ICONEXCLAMATION

NP YO0 UNO NYTINN NN 8N | MB_ICONWARNING

TIN2 i NINNN 29NNV HNO NYTINND NN 18N | MB_ICONINFORMATION
DN

TIN2 i NINNN 20NNV HND NYTIND NN SN | MB_ICONASTERISK
DN

9NV D0 HNO NYTIND NN P¥N | MB_ICONQUESTION

SNNY HND NYTIND NN NN | MB_ICONSTOP

SNXY 9NO NYTIND NN 18N [ MB_ICONERROR

SNNY DN NYTIND NN 18N | MB_ICONHAND

NYTIND NN INYID KN NN XY | MB_NOICON

.UType 9V199N NIY DXADN DONAP YV 39 90N NOMIN MessageBox PN PNN
NN NINID YT NP2 DOWVINOVN ON 4.3 NIV 4.2 NYIVI DININIV DINIAPN TN
MessageBox() NNPNAN .ATNNND DY NINPHN NN DX PITA DOIAPN YD NV

: DN DMIYIRND DMININD DYDY .NDND YHNWNT NINN NN 1IN

4.4 NYav
9NN TvN aLFMURTL P

IDABORT Abort

IDRETRY Retry

IDIGNORE Ignore

IDCANCEL Cancel

IDNo No

IDYes Yes

IDOK OK
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NN NN NN MNON MessageBox() NI¥PNON NN HYIN ,NYTIN NN PXNY 171D
P92 IN IPNN VPN PN AN THIN LIDIMNY DNYRIN NNNTINA YT
TMIPNI NONRN DOV 92 NYOVN MessageBox() MNPNON .WM_PAINT nyTin
IUND ,I0IN N9NY XYY Y9 MVNYN 1N ,NYTIN MIINI WNRNWYNY VIV NIV 11D)

70NN YN VY NININD VIVI SYNNIN T WINT

.(chap04 m>p»>n3) Show_Mess N°5INN NN 9910 1Y 990Y GNINNY NVOPNN
ANYOD WPN Sy NYpnY NPNNM wnnwnd Hello!” nanin Show_Mess 1151010

MessageBeep n'xjnion 4.2

MY-1T NN NYY T MessageBox 1P8PN9 WHNWYND NTNHY DTIPN PyDa
MY NN NINWD MessageBeep MINPNAD XN Show_Mess N°)0INN .NVIVI
.(Waveform) WAVE V17191 NN NYIWN MessageBeep 1INP9N .NYTIND NN
9%PN YY) LYY NIAN X NPT DIV NOIWH SV [Sound] YVPa VMO
MessageBeep 2822192 WHNYN NMIOINN 0P DY N0 YD M2y (Waveform Sound)

$Y9NOW NATHINN *aY

BOOL MessageBeep (UINT uType) ;

Sv [Sound] PoNA NDION YT DY NIMINY IND DIPN NO IR P TIN uType 10NN
4.5 NY2VAY DXOIYN TN NN AP 91D uType DIPN VNI .NIIWYWNN DIV

.uType 91PN 710PI9 YV DMIVON DY :4.5 NYava

97 799

LAVNNN 21PN YT DY YRVINN YVITIVD DIDN | OXFFFFFFFF

.(n»2535) SystemAsterisk | MB_ICONASTERISK

PNIP 11r0) SystemExclamation | MB_ICONEXCLAMATION

.(7°) SystemHand | MB_ICONHAND

.(N5Nw) SystemQuestion | MB_ICONQUESTION

(97PN N73) SystemDefault | MB_OK

L0 DI WnRWNnY 27D MessageBeep mINPNNA WNNYND  MDIN NYIDINN
ANYOD YNINRND DY WNRNWND YINND 99 TIT1)12 DOVHNUNY
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NNNON TAR DY NMD NNRY DY D52 AYTIN NN NINNN NVIVY NNNT 7)Y
5NN .MessageBox NIoNN DY MYTIND NXNY DR P N9 NNAN)  120VN
: (Chap04\MessageBox : 1P N2 NR¥N) NMNHWIA

LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg,
LPARAM lParam )

int response;
switch ( uMsg )
{
case WM COMMAND
switch ( LOWORD ( wParam ) )
{
case IDM TEST

WPARAM wParam,

MessageBeep ( MB ICONEXCLAMATION )

if ( MessageBox( hWnd, "Hello!", NULL,
MB YESNO | MBﬁICONEXCLAMATION) == IDYES)

// YES was pressed..
}

break;

case IDM ABOUT

DialogBox ( hInst, "AboutBox", hWnd,

(DLGPROC) About

break;

case IDM EXIT
DestroyWindow ( hWnd ) ;
break;
}

break;

)

case WM RBUTTONDOWN: /* process right button */

response = MessageBox (hWnd,

"Press One:",

"Right Button",

MB ABORTRETRYIGNORE) ;
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case

switch (response)

}
break;
case WM LBUTTONDOWN

WM DESTROY
PostQuitMessage (0) ;

break;

default

return (

return ( DefWindowProc (

0L );

case

MessageBox (hWnd,

{
IDABORT:

nu
’

"Abort", MB OK) ;

break;

case

MessageBox (hWnd,

IDRETRY:

nu
’

"Retry", MB OK);

break;

case

MessageBox (hWnd,

IDIGNORE:

nu
’

"Ignore", MB OK) ;

break;

ne

MB ICONHAND |

SW

hwnd,

/* process left button */

MessageBox (hWnd,
"Left Button",
MB_YESNO) ;

{

sponse

"Continue?",

itch (response)
case IDYES:
MessageBox (hWnd,
"Press Button",
"Yes", MB OK);
break;
case IDNO:
MessageBox (hWnd,
"Press Button",
"No", MB OK);
break;
}

break;

uMsg, wParam, lParam ) );
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Sy NNNY HWUNY .NYTIN NN TONN DY NYNN ,18ND DY XMY NNNY Oy Y51
S INTY ,TONN DY NYTIN NN NHINND DINN 929YN YV 1IN 1¥NON

Heszagebeep| HNE_IUUNEALTLAFMATIUH
' i (=] Y if [ MesszageBox( hliUnd., "Hellol", HULL.
File Testl Help MB_YESHO | MB_ICONEXCLAMATI
< YES was pressed. .
L
breal
Right Button 5]
utBox". hiind, (DL
Prezs One
Abort | Betm | lgnore |
H
breal
caze WHM_REBUTTONDOWH: ~#* proce=s== right button *-
response = MessageBoz{hWnd, "Fress One:". "Right Button",
ME ABORTRETRYIGHORES ;

4.1 0OVN

DONNN2 .Ignore-y Retry ,Abort ©)IXNYN DOWAN NYTIND NN AN NNNY 295
oY NNONY NNND JSND DR DY PINd DAY NIV YN NN DN IOV Dannd
1 NN NNYY HND N NYTIN NN NYNND DINN I25YN DY OINNYN 18NN

.No X Yes-2 2019 19 nIwaNn

5S¢ DMV DIND M¥NY DINY NI ,NYTIN MDD DY NNPD) Y, PYNNY e
79w TONN Yy NYTIN MN

D'UON DY NINDA 4.3

DYYNIN MNINN DD VYN .VMIANN NIN MNOND ANV NINN NVIIYN SYSNN
vy 1997 ,090I¥2 1IN NYOY V9 DN DYVIION DYDY NDN VAN DMNON
VY9N NODIN ,NXINY 29D .13 OYNHNI NPNI NN NN NYYONN NIIYHNI

: DYNAN DYDY NDYID P PINY

.DYARYA ¥IP2 VNN DY NNNNN NN .1
.NYYOUNIN NONN DX NN OV NNIDINNY DY DD VIINN NOYV .2
209NN TINN DYVIN TAN NININ MYAND NMINNN DY .3

MIYN-Y03990 . I9NN DY JPOYN IPHN TNIRD AN MPOYN NNIN VN 95D
2192 0NN T 3, TNAY YTN NN IND INNIY 9 (Popup) HNAYWI NIINNL WA
.NIINN

.DYANWN Y¥APY DXANYN DNN PANY 1WA, YNV 1Y
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D'ANYNY UNNWUAY? TXD 4.4

DYANWND DINY DY DN OMD 90N DV NINYN NHYONN NN
VITIN TN IOV TIDINN IR DOWNYNN DXNNY DN DXIANYN ,NIPPYA .(Resources)
MY-YT M2N ,09N0 ,000%19N N DXV NNND I NON P 0D NN
DIV DXANWN DNN PIANY TIY ,ANYND AYN) VIIIM ININ .NPDO-NN NPIIN

SINI59INY VY9N POINY HOIN

NMINN YN EXE ¥1IPY 90NN TN IOV N0IDINNN 19932 98NN DY XN ANWA
DI¥2P DNV ,(Resource Files) 9YaNWM *¥AP TINA DIINYI DXIANYN .NIWIPN TOV
PIDINN HY NYYANN NP OVD NNT NP MNNX XNDIPN OV ,9955 .RC NN YDyl
NIPIND TN NOHY DMARYND NP ,PROG.EXE NNXIPY TOV NIonN ONX ,NNNTY

.PROG.RC

YANWN DN VOPLN TNY NIYA XY NANRY VOPL AP DN DXARYNIN PIN
M5 ,OMINK DNDN DXIANYH .OYIANYNN NP TN KD 172 DITHN VOPL
,NT DY TN DaN [ (Resource Editor) ©2aNWm T99¥ NIty Y9N NV Y 00900
DINDINN DXARYNN I¥AP . TOHV DY NYPN DIANYNN ¥2IP2 ONINX IIIRY 12N
DY0DIANN DXANYN DN DXVIINY 1D, 00537 LOPL ¥R BN NV P9 NHNTY

.OOPY DY

NOY IN ,NTNVH DXIANWYN NOVA RIN ,C++ -2 IN C -2 DX2IND DX DOANWH 8IP
9771 .(Resource Compiler) ©YaARYN 99NN MYNNNI DITNY WM (script) V90N
STow DN oy (Link) AWpY 102 oMN RES *8apY RC YNaP 79N DXARWNN

RC '¥aj 217 T¥D

L, NI0INN NN WNWY 1951YW ¥ .DXANYN ONIPI PIVINI MYHNYND IPINX NIDIN
oY ,RC NP NIYOYW INRY .NWIPY NIN NNONNY DXANWNN INIP NN PNPNY W
9aN ,RC.EXE 2y1Y 121907) DXaANWNN 971710 NI3¥a RES ¥1IPY 10919 "IN 9 T1Y
NNT .TOV TNN2 NN DT 2T 102ARYHN YIP AN VTHN PTL TD (NN N PN
YT DY YVNIVIN J9IND YNINN NT 2OV ,MIANWNRN MN’ON MDADN PN, TN
YN ,RES NN Yya NP 1P DARWNN TN DY VYN ,NIPN DO1 .NOIYHN

.9x MNYNY DIW1N NN NN DMDY YT NIDNN DY IWPY HIIN IMKRY NIPN

NSON DY .90 ATNNY ANYIN whnwnd PaTna ovd nya DN &S
NN DXARWN INAP 910D TN MINIIN
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(Menu Types) n'von 1o 4.5

NN DX19919 99955 VY9N YANWNY (Container) N9YN NWYND NN VIIINN NNV
PIIYAN 9901 WHNYNDY MPADNY MNP DXV

029y DIV : DXVIIAN HVY DMIPOY DD MW MYNNWN Windows N1Icm
(Pop-Up Menus) D897 1IN ©295W) DYVY99M , 1NN DIINY (Top-Level Menus)
VMONN O) RIPI) NN DNNDY JPLYN VNN .TAV2 TNND NYa DAY
95 VIONN NNY NONA MINNY MNP NXIAP NYYND NIN (NIDINN DY IYNRINY
NOY 1N N1 MO NN TAY .VXI9NI AYNNYN NINNNY NNINA 10N
NYN DIPNI .NNX NNYD VMIAND PV DD NN DNONY PUYN IN MIVIR D
019 IUNI P 0NNV (Sub-Menus) NIWN V99N YNNYND NI MMIDINND
AONY DYV N ,DNNDY DOVION DNINNY N ,DNYY  ANN VII9Y
©>IM2vY> .(Drop-Down Menus) NVNY ©IPINN ©2V990 N (Pull-Down Menus)
19INA NN Windows-¥ NIvN 1VII9N YIS TN NNNIND YNNI V9NN MIVIN

IVN VM VIV YYNT VII9N VXN 4.2 DIYIN PVNIVIN

m Help

MHew..  Chl+
Open... Chl+0
Open URL...
Browsze Web
Templates...
Macr...

E st

.MVN V9N VIV OYUNI V9N :4.2 DIYIN

(Pop-Up Menus) Da5w) DYV19N Dy 2WNDY ,5253INND) MYVD IO DN NN
,Windows API 5w (Context-Sensitive Menus) 9Wpn 9N DXVYI9N YW vpna
ND NIN WP NYN VBN .DXADY) DIVIIOND DIPYN DXON»NN D37 DDV

TUNNA POY TH9I TWUR 07791 DY ThYH

V5NN N1an 4.6

VY99 257D VYINN NIV ,MNTH NIINA NIDINN VIIIN NN NN Windows
VY9N VI Y52 INY IR NNX (Option) NN MIYVORD ;NP IN TAN V9N
,MIUN NMIYAN DY NIYH-1II90 INT) MIYIR Y531 9N IN NNNX 1NN ;IUNR
ION MNAY DXOOIAN NY DY VIV MIAN 1NN 4.3 DXWIN ,NINTY .(Sub-Options
SY MINVYN D901 ¥ DMYNIN DOVMONA OOTIPNN MANY 2D DY ONYYD

AMWN >VXI9N) MADN NN NIMIVIN 1IN PONAY ,MNIVON
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Help
I I

Microsoft Word Separator WordPerfect About
Help Topics Bar Help Microsoft Word

Answer The Microsoft Separator
Wizard Network Bar

.DY02I9N YV DIPNN MIANN :4.3 DIVIN

,NDMDN MIYIND YINY 2T 7292 NNRN TIT W ,210 V9N NNV 2D OIYY YN
SY NPOIVNN NN DY INTAPN NIINYN .VMINN NMIVIN TINH NINIAY N
(Sub-Options) MWN NMIVAN TINN NN 512D YHRNWNN DY NN VIIIND
,1°577°0 NN NNTIPA ANYNN VTN 1IN DIYNNYN TYUNKD .07 DOXVII9NI

4.3 DYYIN) 4.2 DXYIN DY NNIIDA IND MINPNY TN NN VW MIAND

Microzaft \Waord Help Topic:
Anzwer Wizard

he ierasctt et
YWordPerfect Help...

About Microzoft Wword

.N%I0IN2 NNV VNN 4.4 DIVIN

D'ANYUNN Yalza 05N N 4.7

S5Y MN’ON N1’AD 1)) .DXARYN NIPA NN YVII9N NN DXINY DMIPNN 22
SY MVIYI MPNIVI YIDOYW T Yy DIV NXY MIVARD Windows N2y C++
1AW NIPNI DOVIIAN MIXY NMINNND PR PANY 1IWN ,NNT DY .99INYI 19%9)
NNNMIN) Menu NOIOINN JO YOP PND ONNYY PN VION NNY DYXIANMN

: DARWYNN YA V9N NIAY NPNT 18NN (chap04 NVIOPNI NMNSYI

MYAPP MENU DISCARDABLE

BEGIN
POPUP "&File"
BEGIN
MENUITEM "E&xit", IDM EXIT
END
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POPUP "&Test!", IDM TEST

BEGIN
MENUITEM "Item &1", IDM ITEM1
MENUITEM "Item &2", IDM ITEMZ2
MENUITEM "Item &3", IDM ITEM3

END

POPUP "&Help"

BEGIN
MENUITEM "&About My Application...", IDM ABOUT

END

END

NITHND BN YHNYNY MITHIND DX VI NIAN TYNN INIDY DXYD 190N2
4.8 PYDA .NMOIN YN MITHINA WHRNWND ¥ JNIN 0) ; DARYNN NP2 V19N
MY N Descriptors) ©29RNHNI DXARYNN ¥IPA DOVNNYN TR IRIN TYNNIY
TPNIY DISCARDABLE ANnnnw 795 15 0°wY 1ywn .MENUITEM-Y POPUP (hnamn
NN PINND 7NN v (Compiler's Linker) 970100 YW 9WPNY 90X NHTIPN NNNTI
VMIANN IR NNYIT TNV INRY V9NN MTIX PNPNN DARYNN YN
13 ,0599NN MITHN OY DISCARDABLE INNN2 WNNWI TN VYN . IVNN NPYNNI

N1IDINT TIY NMNN DX I9YD) NI YNLY BY NNYD

MENUITEM-1 POPUP np'ha'xnnn 4.8

NN DPNNN DXIARYNN NP VNN NN INNHND PONNY IR ONP PYDa
NN DXV HY 190N YD HONY 19> VAN NNON .END NNIINA D»NDMY BEGIN
DOVIAN TN INY NYON INPNY TN ,NNY Oy .MENUITEM »0n W POPUP
29910119712 NINNYO D) ,V3I9NN NIIVA DIPN DYDY PN RHY 19N YD DOPYNI

SY )POYN PUNIN PONN DX P8 POPUP ANNND 01900 MINON DY PoNa
Y SUNIN V9N NY¥N) Test! VAW NI OTIPN PYDL ,NHNTY .VMANN
YPNa vnnwnd Y12 YNRNUNnY I8N NHINKN PN (&) 1N YWD NN
INDY V9N NN DOYOND 1D ,720y¥a KDY LAl PN (Accelerator Key) 90
YU NP WPNd PNNN YPNo DMONNN DXONYNN M7 DMYS .VI9NI

Alt+t X 9 nnn vpnn  Test! VY197 YW NAPN3A (Keyboard Shortcut) H19pnn
209NN TINA VM9 YD PTHIND 71D MENUITEM INNNA WNNwn DIANWNI XIP
10919 119N SV NVIDY ¥ 4.7 PYDA Test! NN INNNN VBN ,NPNTY
MIAPN #1 VXI5 NIV ,WAPY MONMNN YW V9 YOI 1Y DIV ;#3 VI #2 VI
TOON NN WndProc M X¥p»an n73ya (IDM_ITEM1 NN YON DON»NNY
TOIYN DY TIMIN-ITON NI )90 IR \WM_COMMAND 2101 MyTinn DX NYNN
V9NN VIS NN NNYIN WIAPN NN ND¥IN ,NYapn WndProc MI8pNony wParam
oD LIDM_ITEM1 mMAIvOaNa TIN20 YT ,NNNTY .wnnvnn 1 Sy InvY
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NYTIND DD NYORD NN MNIYNIN ARNNN .Switch NN >Nva wnunwn
NN NNNXY 1D wParam YV TIVN IR NPTIA 7MMYN IRNNN ; WM_COMMAND-5
A1 V299 PN YHNWNRN T YY INIY VIIINN VYN

: DONNNN TIPN 799

switch( uMsg )
{
case WM COMMAND :

switch( LOWORD( wParam ) )

{
case IDM ITEMI1

// some processing

case IDM ITEM2

// more processing

niv'A 1I'7n% V95N NooIn 4.9

NTANNY IN ,V3I9NN NOYINY NPXaDN NN (RC) DYANYNN YAIP2 VIION NITHIN
NINN APYNN NITHIND DIIVHN VNN DIPNPXN YD TIT2 .0IWMON NN VNN
DYDYV NNV NI ,RegisterClass MINPNOY DINNPY 299 WinMain 178P192v
WNDCLASS ©%2apa IpszMenuName NTYY TI¥ N2°NN2 NYapy 1O .ONTP
NN PYOY THYN RegisterClass NY8PN9N .OTPM NP YN15 >T5 \WNDCLASSEX-)

A3 DPYNNND NN NINNNY DN DD V9NN DV

NN NNNY 15 LoadMenu-) CreateWindow NYXpNo1 wnnwno D) TMIVONAI
0PI NAPY TMIVINA [ CreateWindow NVXPNAY DINNPYI .JIOND VYN
LoadMenu M>8pNaY XIPN T NN .11 LoadMenu P¥pnany T9vn NX hMenu

2)9N0 NRINY IND NP DY 70N DXIARYNN XIP TINND VNN DY DY

if (LOWORD (wParam) == IDM NEW )
hNewMenu = LoadMenu (hInst, "NEWMENU") ;
else

hNewMenu = LoadMenu (hInst, "OLDMENU") ;

NONY V19N NTNXNY LoadMenu-) SetMenu NPXPNINA WHNWYAY TMIVINI 102D
.9V1N995 hMenu M1 BOY SetMenu NPXPNAY NITPY TYY .NYNN AN NHNY MINN
NMNAY DY NON DR POY NY NN hMenu M TNY VNN NX NIYPN SetMenu

AP PR AlVRIRIR bR )

SetMenu (hWnd, hNewMenu) ;
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DIV N2 0'0"on v 4.70

TR .DIWMY DXVIIAN THAXNY YT MNY MOLIVIA YNHNYNY NTHY DMNTIP D9OYDA
NP 0NN DMV NNAY NYY NNR ,Windows 112N 5N PNYY 1ayn
P99 Win32 API n0ONN pwnn .Dowan DIIv»nYd UIaNN JY MY 0N YITIV
N2 I VAN NNV YT ,NMIDINA JNA YNNVND TVIRY NPIPND DY qOIN
MIVONND NPEPNON 9955 .1 NIDIA NINNNDI ONND NVIPNNN Pon .0wW»N

JIONY VNN NX NTNXNY INRD VIIIN VININ DD NNIYY

D'OMON T 7Y nNxnw niyvTin 4.11

NN NN Windows HNWOD 109N SVXI9N THNI TN WHNYNNIY DYS Ho2
MYNHNN IRV .7INN DY MyTINN NIRDY YN WM_COMMAND nyTnn
95 7Y ,7193) wParam TV DY TIMN-ITON NDMN NN PITAY TIN NNI5INAY

.IN2) VAN VI NHR VIAPY T ,(DWORD NDH XN wParam VNN

INSIND NPIDINY NNYW Windows-v NN XY WM_COMMAND nyTinn ,9955
,9UNY  NOIYNN VNN VY AN YHNYNN DX .NNIDINN VIIONA VIID NNV
INTNY IPY) WM_SYSCOMMAND NyTINN NX I NyTN DIpna Nown Windows
NN W TOY ow»nw 1o (DefWindowProc 11°8p190 > by Na Yovn
S5y MNYYI WX ,WM_INITMENUPOPUP-Yy WM_INITMENU nyT1N2 Y90NY MyTinn
V791N IN YYNT VIIAN) VIIANT NN NIIYIN NIIWNNVY AT THNH NIND NIIWYHN T
WM_INITMENUPOPUP-Y WM_INITMENU myTnNn Noon (Ny7INY OXNN ,99W)
95 THN L NINT MYYD TIVNN DX ,DODI19N IN V1N NNYD DIVMY NIYINND

DIV V9N NN NI NN Windows-v

V99 12 IM2 YNNWHNNY OY9 D51 WM_MENUSELECT nyTinn NN NOY> VY9N
Windows-¥ 1151 \WM_COMMAND fNyTINNN 911 NNONINND 1N AyHn Inwdd
995 7972 , NNy 0y (disabled) Yy9 IR VMIONN VY ONX IPVANX NMN NINY
SAVPN-NNMON NTY VAN PXNY PTD P WM_MENUSELECT NyTNa DYWNNYN

SMNVIYPNI NR¥NIN Menu NMIOINN NN YN

D'Y'An D'Upn nooin 4.12

YPN .DOPNN DOWYPN NN ,DIDMIONN XYND NINY 29D N2 PNTIV ININK NNON
N°N22 NN POY DYPN VXY DTN NNRY Wpn XN (Accelerator Key) 990mn
AN PN HYD VAN ININY Y9 DY GN ,DNDN VNN NHNDN MIVINI NIVDIVIN
VPN DY NYpn T DY [ Pavena pn v 1INao Yon  ,MINK DY9YNa LJonn by
11919 13 NNON INNY DV 99N YPN NNNN .VMIONN NN PVITNDY NIPYDY 1NN
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NP PN WPN MYSHKD VIONN V9T NPNIAY YINTH BTN TYn Y95 T17av
218N VI9N NN VRN TN T NN VIIDNN NN PYIN DTIP NNRYI WITIN MN
PN WPN DIPN1a (Shortcut Key) 8P wipn NINN D) Ypn

DYPNN DOVYPN NYAV POINY POY 1IN VN NAY DN DIVPN PTINY 1D
DOVYPNN NMINDAO MITIN DY NYOYOIN NANONNN .VMONN DY DANYNN NIPD
: N ©PNNN

TableName ACCELERATORS

{
Keyl, MenulIDl [,type] [option]
Key2, MenulID2 [,type] [option]
Key3, MenulID3 [,type] [option]

Keyn, MenulIDn [,type] [option]
}

NN 901 Key 70N90 .0MPNNN DOYPNN NYIV YV own XN TableName ,NNNTa
D89N V91 NYPN ID TIY NI MenulD 19PN ,VX190 NPNAY DINVND YPHNN
YWIRIVI YPN N L(DTNNN NII) 520 Wpn NXIN UPNn OR PINN type 70NN
S TINAN IPRPD MTIPON DNX N NINAD NMAVARD .(TYNN2 NT RYNA NT)
VMONN VI DY NWITH ¥ NOINVERT .CONTROL-y SHIFT ,ALT ,NOINVERT
VPN DR I8N SHIFT JAlt wpn NN 180 ALT 10NN vpnn DY N¥NYH NYa 9NN

.Ctrl wpnn X 81 CONTROL -1, Shift

-5 WPNN NIYTHND 922pNnn 190N TIY,00Y) TN N PN Key 9100990 DY TIvN
NN NOIYNN ,DMYINI PN 1IN YHNYN DX IINIVI wpnd TP N ,ASCII
9TNY YNNI WTIND PYY 901N TIva nwnnwin oX ASCII a2 AnTHv
YpPNn 1Nt ON .type TVNI9N Y ASCII IO 1 Yy ,ASCII 1N INTY DXARVYNIN

.type 01712 VIRTKEY 21155 ¥ PONIVI

JUND N2 DORNNN VMIANN V9,0V TINA W MIN NI YPHNN DN
VY990 ,929 N DT OX .NY Shift wpnw nya ,wpn MR DY WP wnnwnn
DY ,9°37 1N TN YPNN ONX 7202 YPN INIX DY NYPN MIAPYA INI» DINRNND
DXNNNN VN NIPNAD DINN YPHN IMN DY WP Alt DY NNOIND 1IN Alt IITWIN
oy TN Alt -y Shift 5y YINDY W 1IN AL 917982 TP MIN YT DY ANPH YPHNN ON)
Upn Yy XNDY wNnYNNY TN OR TN .(OIRNNN V1IN NN IINAD YT YPH IMN
ANA DWUNY) A NN NN YPNN DY 29D qUIN ,07DN V7191 NI XTI MIND DY) Ctrl

DOVPNN P N0IWN-N9N WNY TP NN (Virtual  Key) Y9N0 win
DX90N DXWPM D3NN SWpPn ,F12 Ty F1 NPSPNON SWPN 0NN DMINIVINN
IPRD MTIP MYSHNNL OITIN NON DOWPR ASCII NYava NITHIN ONY PRY
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OWYPND IPRNPN MNP 95 (PMIVIN TN IXR) windows.h 9M5N ¥1IPa
DN NYSPNON SUPNY MIPRHN MTIPO ,NHNTY .VK_ -2 M Nnn o»oNIwvIM
12y PRI STIP BNN 172D 7D windows.h Y21pa YD 7Oy VK_F12 7y VK_F1
PIND POY PN YPND OONXIVI UPN TIND YTO .ONINIVIPNN DIVYPNN INY
99NV J2195 VIRTKEY 19PN type 90159921 37N TN MIPRNN NN key 1010792

DI DOUPNRND PPN NN PTHND »T5 CONTROL IN SHIFT ,ALT D) 8D

: INDNT 9900 oD

"A", IDM x ; select by pressing Shift-A

"a", IDM x ; select by pressing a

"~A", IDM x ; select by pressing Ctrl-A

"a", IDM x, ALT ; select by pressing Alt-A

VK F2, IDM x ; select by pressing F2

VK F2, IDM x, SHIFT ; select by pressing Shift-F2

MY OPNN DWPRY MITIN NODINA Accel.rc DIAXWNN XIPR PN 295
:DTIPN YD NNV VIIINN

MYMENU ACCELERATORS MOVEABLE PURE

BEGIN
@, IDM GAMMA, ASCII, NOINVERT
VK _F1, IDM ABOUT, VIRTKEY, NOINVERT
TR, IDM ITEMI, ASCII, NOINVERT
TRARD IDM ITEM2, ASCII, NOINVERT
VK _F4, IDM ITEM3, VIRTKEY, CONTROL,

NOINVERT

END

125 OYPNN DXYPN P2 OIXNYIPN N2 NIVY T ,NIANTNN VIINN NITHINY 2D DY
IMON NP ANV VY PINT YPNNN TIND VY DI .VIMIANT NIMIVAIND
DOVUPNN DY NPRND MTIPS IR PTHN XINY ON IRD HY) windows.h

.DMINIVINN

D'YPNN N'720 NX [Iyo'7 18D 4.13
D"Y'ANN

v 09NN 1N DXIANYA NP ININD MNNY DXPNNND DOUPNN MITHINY 9N
,LoadAccelerators() NNIPIN ,NINX API 1MNPNS NITYD T2 YN YOO
: NN NNITHINY

HACCEL LoadAccelerators (HINSTANCE ThisInst, LPCSTR Name) ;
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DXYPNN NYIV OV NX 951 Name 12ONY ,0IW»5 7PN NN ThisInst 9VNI9N
N9 ON NULL 79 IN ,D>71N0N0 DWPNN NYIVY 1T NPINN I8PNON .0NNN
.N920N NN NYLD 1NN

DONTN AN NONNY INRD T LoadAccelerators() NO¥PNON NXR DOYaNY Yy
:MYMENU Y¥ £ 7nnn DOYPNRN Noav NN YO 75 IR IRAN

HACCEL hAccel;
hAccel = LoadAccelerators (hThisInst, "MYMENU") ;

DN DOWPNIA SIVY YN I INN NNIN YN hAccel 70NN PPNV TIVN

90N ,DYPNNN DXWPNN NIV NXR MMV LoadAccelerators() MNPNANY MINY
NAD API NMOYPNY POINY INNRY L(OANDN NN ¥YNID) DN HAVY TOHW NN
: NN NN, TranslateAccelerator() NNIPI 1T PN .MYTIND NRIIDY

int TranslateAccelerator (HWND hwnd, HACCEL hAccel, LPMSG IpMess) ;

.DYPNNN DOXVPNN VNN 1NV NIOND T hwnd Y0VNI9N D¥On Nt NIPNI
PN OMT .Y TNSY WRYNY DPNNN OWPNN NYavdy MmN NN hAccel
VAN ,YANND NN IpMess [, 91029 .LoadAccelerators() 12821910 1> HY NITNIND
Sy NNND NN ON true TIY NIINN TranslateAccelerators() NMXPNAN .NYTIND DY
NYTIND NN VPN DY NYPN 95 NNIINND MINPNAN XD DN false TV, wpn

.0INNN WM_COMMAND

Tov MYNINN NINNY Yy [ TranslateAccelerators() M8PN91 WHNWHN NNN IYND
ST MRV

while (GetMessage (&msg, NULL, 0, 0))
{
if (!TranslateAccelerator (hwnd, hAccel, &msg)) {
TranslateMessage (&msg); /* allow use of keyboard */

DispatchMessage (&msg); /* return control to Windows */

}

DXPNN DVYPN NYIV YV IYTIN Y5 NNIINN TranslateAccelerator MYNPNAN
Sy »wHy WM_COMMAND M0n modXnn NyNnd (AcceleratorTable message)
IUNO .TranslateAccelerator MXPN9N NX NPT MIDINAVY 2D OOV .VIIN NP
,2991 DI1I90N TYNN NN IYAND 12998 RY IRDIYN ,NYTINT NYOLVN 1T XYM

.WndProc 71782192 NPUMIVIN NN NXNP TranslateAccelerator-v 11751

MFC-9 ®12n1 Win32API 96



Accel 125NN NN NVIYPNI NYNN ,DXPNN DOYPNI VIDdWYN NN MOIY 71D
NNNNY NNNOYA NMIOIND .NMONN DY WinMain() mONpNoan NN P N9 NINAN)
: (Chap04\Accel : P> na

int APIENTRY WinMain ( HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPTSTR lpCmdLine, int

nCmdShow)

{
MSG msg;
HWND hWnd;

WNDCLASS wc;
HACCEL hAccel;

// Register the main application window class.

/0606060000 0000600060666600000060600000600000060000600
wc.style = CS_HREDRAW | CS_VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc; /* window function */
wc.cbClsExtra = 0;
wc.cbWndExtra = 0;
wc.hInstance = hInstance; /* handle to this instance */
wc.hIcon = LoadIcon( hInstance, lpszAppName ) ;
/* icon style */
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
/* cursor style */
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;
wc.lpszClassName = lpszAppName; /* window class name */

if ( IS_WIN9S )

if ( 'RegisterWin95( &wc ) )
return( FALSE );
}
else if ( !RegisterClass( &wc ) )

return( FALSE );

hInst = hInstance;
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// Create the main application window.

hWnd = CreateWindow ( lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,
NULL,
hInstance,

NULL

if ( 'hWnd )
return ( FALSE );

hAccel = LoadAccelerators (hInst, "MYMENU");

ShowWindow ( hWnd, nCmdShow ) ;
UpdateWindow ( hWnd ) ;

while ( GetMessage( &msg, NULL, 0, 0) )
{
if (!TranslateAccelerator (hWnd, hAccel, &msg)) {
TranslateMessage ( &msg ) ;

DispatchMessage ( &msg ) ;

return( msg.wParam ) ;

}

,IYTIN MDA NNON2 NNPDN NHND PIYAY N¥T NI PIYY PYNNY Y
NN .MV N NN PITA MNYN DPMIVOND NXR ND) .DXPIN DIVPN) DIVIION
2IWN 12 9 ,NT 1903 MY NPIDNN N29H NYTIN MIXN) DIVII9NL WHNW)

T RYRA THTIO MIAN WIDINY
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17119

NY-1T7 Ma’n Dy M3

NYAPN NN (NP NIN IN) GHWI NONY NNYT NW-I1T NDNY NIXII 201 1NAMYD
AN ONN NHTIND IN NP OV ,DUNY 10D, NNN0N NNXWNY WNnvnnm vop
MYNNYN NOY-1T MDNY ,XIN DA5YI MINDNY NMOY-1T MDA PAOINIPYN DTANN
NN NY-ITN NNV (Controls) ©1pan NN M PTHMY (Templates) H3an2
LDMINYAN XIPA WX NMAN PTHNY 7O DIALOG ANWNN D1 DYWNNYN

01NN NIV IITI PNID2T ONIT 19N D) NPIANN NN NNY TMIVINI

MYNNYN 1Y 792 DA% MNDNN MY J9INT MU NOY-1TH MDA )0 0D
DTOPNN MYPN IR NINWYINY MYTINA 51900 NTNYH DTNN NI NMNPNI
MoPa 9IN2Y YNNWNY OIVANND IWUR ,(Tab Key) 99201 ¥pm) ©X¥NN YWPN nd
SY MINNM MYTINA 91909 NIDNN NPNIN ,DDI5 .MY-1TD NNV D>TPoa
VIYY VYPY NP YAIPHNN OYOY POYATN NN NN DVIY NOY-ITH NN

AT wNNYNNN

NN THON DY P92 .aNT XYY )N (DN2 DNYON NAPIAN SYNNINY) MOY-IT MmN
TNPRY MYTIN TIYD TH) JMN NHY I HOY-1T MDD YW N0 Mmoo
1559H1 NN NPNY YT NOY-IT NN YHNYN ,0ORIN DIPINA .NOW-1T MBN2

.9X NN SV pwnnn

I'2 MIYpPND ny¥ann 1D 5.1
YNNYNal N'YU-ITa NAM

DXTPY MYNNNIL YHNYNN DY NNYPNN NN NOMN (Dialog Box) NYw-11N NN
MDY DINNND) DYTPI VDI IN ,VOPY YN YV TN NO NIN TP .(Controls)
Y-1TN NN NN ARD-NON,NT P92 MIXDIND MINDNITL ; ONYY ANN-)IIN

LYY MDD ,DNINND NIND DXTPONN IYIYYO MON»NN N3 P92 MNHDNTD
LDYTPAN MND IRY NN 1N 9907 TYHNL .NDMIY MM
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D) TN (UNNWND T8N DY) D5 0Y) MYTIN 0PN NYNN DTPINY PN 1IwN
NO DX NIMNN TP T DY PNV NYNIN (TOY DIWWONN) MYNHN 01apn
NOT DNMDN TPAD NNDVIN NYTIN LTPAD WNNWYND P2 NYDINNNY NIXPRIVIIND
MNOIT IR PIAN TYUNND ONYID NYIVIL DY DY TPINY NN ,NYynY

20 ANRINY NONN MYTIN NI2YND

N'Y-IT NIAN 'A10 NNTan 5.2

PA0Y YTO NMININA MW-IT MINI YHNYNY TMIVIRIY NTHRY OTPn 9yoa
SPPY-IT MDD DY OMIPOY DIND NY W YN NN DIAPS 0N YN vHRnvnd
NVYORTN-RY MOW-IT MM (Modal Dialog Boxs) HVPINTIN NMOW-IT MN

.(Modaless Or Non-Modal Dialog Boxes)

TY DYWL PYNND 91D 1R WHNYNN ,TONN DY MIXIN TIINTIN NOW-1T NDNWD
INWID INND NNDY IR ,IUN DINNI THOHPY - HHD T972),N2NN DX IO NIN TUR
DIVMN DY DINN NINDNN IRYD NYIN NN NI NIOTIN NOY-1T NN .WITID
I DINN DIMWYMY MNIAYY 1D YNNWNN ,NNRT DY .NOY-1TN NDND XIPY
NON NP2 NOVIVIN NOY-1TN NN TPIRTIN NOY-1T NN NN PN TN DIW»Y

.DYNTIPN DXPI92 N NYNNWNVY (Message Box) NYTIND NN NN MY

System Modal Dialog) Nn99¥1nY MYHNTIN NOW-1T NN D) PTHND 121D NINNN
NIYOND NN ,TOND YD HY NOUONYN NOIYNY YNTIN NYW-1T NN . (Boxes
NVNY DY WHNYNNY TY MINND NN 952 WY MDY YNIY wnnwnd
Y2 5Y NIPNRY P NXIN NIIWYND NIONTIN NIY-1T NN YINYD 1PININ .NOY-1TH
¥ GYAN .NOIYN ANNDY ,DUND 10D ,MINN DYYNNY D157 1IN WNHNYNHNIY NN
NNON NITHN T DY - IMIYNIN MLV SNV NOIWYND TIONTIN NOY-1T NN
PNPN VIDOYW YT DY - YN NPY-I1TH NN DY NNana1 WS_SYSMODAL

.DNSY NOY-1TN NN IN NYY »TD SetSysModalWindow

N'YU-IT NN NIYTIN n7ap 5.3

DXWYNINNN DIVIVN (TAPH NON NITN INTY GR) )ION NYYND NN NYY-1T NN
YNRYNI MYTIN NIAYND PNINND NITYA TOV 7NN DX DXNOYI NY-1T NN TN
NONN NMEPNAD NINDYI PN NOY-1T NDNND MYTIN OOIN SUYNIN NONN NN O)
SWUN NN NMIPNAY PRTIN PTHINY NOV-1T NN D5 ,NT DIPNI OYRIN NINN SV
8PN NN .(Dialog Function) NYW =11 1981399 NMIOY 5D TIT2 NNV ,NNNY

: (TNINIAD PN MYPION DYV 12IN) T NPNY NIY N

BOOL CALLBACKFunc (HWND hdwnd, UINT message,
WPARAM wParam, LPARAM IParam);
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NONND NMXPNI NI DIVNII DMN NN NJAPHN NIY-IT NNOXPNS NN NNRY 19D
NPINN NOIY T2 PWYRIN )ITNTD NMXPNN NNY NN, AINT DY OUNIN 9NN YV
SWU NON IMNPNI PYRIN NIONN DY NONN NMOXPNAD NmITa false N true TV
PINN NN, NNNDN NYTIN NTIVD PXPNON OX .M MYTIN Y2APN NMW-I1T NN

false 79y 1NN XN ,NYTIND N2 NN NN DN .true Ty

YNRNYNNY OV 5D aYwN NPT D901 Hapd NOV-1T NdYNA DIYOoN TP Yo Y905
YWNAN DY NPT 90N PINY NAY,NIY-ITI NONPNY NYTIN NNYWI TP DOyan
NN VPN NYTIND DX NIYON IXPNN .UNRNWNN VPV DY NDY NIPAN
oY TPYNIN NINN NMONPND NNIYIN DAY TITD NN DY TPOIN .NDIRNNN NDIVON

N9APN NONY MYTIND NN NIINN

MY-1TN NN MTYINID 3TN DNDIWD DY, TPORTIND NMY-1TD NN IND ROV
NY-1T NN M09 ,(Input Focus) BN MPn NN TIND 0N YAPD NOONTIN-NON
Y2 ,NPTY 1) DY XD PON NP IR DY PION NPND NDI TUNTIN ND
NO NDWH AT W ONTIN-ND MVWAIT NN (Word DD'0nnn Tayna vinn
MNOINN ,9%M9 RY NON NPNY DI MIONTIN-RY MWY-IT NVNY PPN .ITIN
NN YAPY MOY-ITN NND D) MIYIND THMY RTNHY MIAYN N2 MYNHNYNY
MYo0Y NPIDN NIAY MYTIN IRND 1IN YD T2 .PON MNOVIY MYTINN

$PNOW NPTV IND  NPINTIN-ND NPY-1T MDD

while (GetMessage (&msg, NULL, 0, 0) )
{
if (hDlgModeless || IsDialogMessage (hDlgModeless, &msg))
{
TranslateMessage ( &msg ) ;

DispatchMessage ( &msg ) ;

}

YT NND T 8N hDIgModaless  Tayn N2 pnn 12N NINA
TOYD W0 ININS NPN TOXRTIN-NON NOY-1TN NN DN .NIONTIN-NON
YN ONX Nyap IsDialogMessage 8pnon .NULL nyn> 2»n hDIgModaless
SN NYTINN NN NYVYN PIXPNN )0 DN .NOW-ITR NNY NTYYPHN Windows-1»
TranslateMessage NPNON 1991 ,MYTINI NYOVNY NYY-ITN NN NMOIPND

.NYTINA D9V RY DispatchMessage MIN{p319M)
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NLVIYO N'Y-IT NN XY 18D 5.4

,Red : ©)NND DYDY DYONY NOVIVA NNNT NPNN NNIY NNIYRIN NYY-1TN NN
NYTIN NN NOYINY O 1IN Green Yy N ,Red 1¥NY Yy N¥ONY .Cancel-) Green
.Cancel 1¥N5 Sy NXND MAPYA TONNN DOYN NNN AN INNY NN PINNY

NN NPANY YN 29 YIDOY DYV KD DT P93 MRDNTH INYD) 1Y DHNIT
MN SY NPIPOYN MNOND NN 200 ONTAY 2TD N2 ¥ ,NNRY DY .NMY-ITN
AINONY DIV TNINIWIYIY NOVY-ITN

N'Y-ITN NA'N ¥ DfaAXwnn yalp 5.5

NNONY 99 . 1IN YW DIARWNT Y2IP2 D991 DXANWI 11 MOW-1TN M1 D)
MDD PTHIND DIARYN XIP NN TOY ,MY-1T MDD YWY DWIYD NN
YT

N'Y-ITa Na'N N'1an 'ann

DYTPON YARYN NITO MY NANDW ,DIALOG NNNNA NDNNHD NOW-1T NN NITHIN
ANWYNT NNIAND DT MWY-ITH NN NN DY 555N MIANN .NOY-1TH NN SV
AN .DOVXI9N SV DIVIAN PONY YTD ,DINTIP DXPYD N2 NVNNYNVY

:Y-1TN NN NMan Y Yooon

DBIdentifier DIALOG DISCARDABLE Left, Top, Width, Height
STYLE DS Stylel | Style2 | ... | StyleN

CAPTION "Dialog "

FONT Font size, "FontName"

BEGIN

ControlTypel "Control caption", Control ID, Left, Top,
Width, Heigh

ControlTypel "Control caption", Control ID, Left, Top,
Width, Heigh

ControlTypel "Control caption", Control ID, Left, Top,
Width, Heigh
END

NN NNN DY MPOYN-TIONNYD NN .NOW-YTH NN DY NXIN DBIdentifier
.Height 901n99m Width V990 >T> Yy DN NNN >TOXN .Left, Top NP2
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NOY-17T M2XNY DIXIA NN :5.1 NYav

n9IYan 7999

TOONTI NY-1T NN I8 | DS MODALFRAME
INNN P NS5 | WS_BORDER
NIM> D9 NO5D | WS_CAPTION
12-1I9N 102 NPY-1T NN INY | WS_CHILD
NMP NN MDA NW-IT NN I8P | WS_POPUP
NYTIN I¥ND 5915 | WS_MAXIMIZEBOX
MVPN INND 5515 | WS_MINIMIZEBOX
NO9YN VY9N Y95 | WS_SYSMENU

Tab by N¥NY2 1Pd NPN2 | WS_TABSTOP

N9 NOIWD NONI NNN | WS_VISIBLE

YTD DN WNNYNY AVINY 1270 NINDN MNDN THXD NON»NNn ControlType NITHINN
DY09¥N TAX DX 91955 na»n ControlType NATINN .NOY-1T NN DTPO NYY
.5.2 19202 NVNONN NPIYIIVY

.NPY-170 n2>N N77IN2 ControlType NDr5n 712y DYIVARND DYDY :5.2 NYaV

0”9YAN TP N0

BUTTON CHECKBOX COMBOBOX CONTROL
CTEXT DEFPUSHBUTTON EDITTEXT GROUPBOX
ICON LISTBOX LTEXT PUSHBUTTON
RADIOBUTTON RTEXT SCROLLBAR STATIC

: DYNDN YV NP NN TIY

IN 7202 NYOINY T YY) 1PHY XM wunwnny TP XN (push button) j8nY v

»15 (Enter Yy NWPN 19N INNKDY ,AININD NNIN INNONY Ty Tab wpn Yy nwpn

MN N2 DOVYNNYN NBX 1AW OK I8N ,NNNTO .nmMon nann oond
JIISND7 0N TR NN, NYTIND

(NN IN) 701 1P DTN AN IN TN V19 NN (Check Box) P90 nNasn v
Y90 NY-1T NN OX .INIY I2TN W1 ,1NIDN 1IN DN P> DIPN IN
STAN D790 NP NNAY 1N ,)IN0 MR SNWN TN
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APV, RIN D TANN . PNRYD NN 12T YW 1IPrya XN (Radio Button) 9949 91095
.DNNNN DXINON I90NY WP NYY ,0¥9 Y51 722 NNN MIVONI INAY
IO NN D3 (Exclusive) MIVAN 99910 NNININD 1IN0 NN XIN 1T NN

DINN

TIN2Y INYY WHNWUNRNY ,DX0719 WY 1) NN NN (List Box) NN nasn
115 ,0°0°99 MIXNY 595 7172 MYHYR NXIWIY MDD .(INP1 IX) DN TANA
.DO¥AP MNVY

YN MN .0NN ANIND POPNY wnnwnd navann (Edit Box) N5y nan
NYPIAN NIDNNYI ,)D0 .VDPL NIIYY DINININ DIMANRNN DI NN MDD
DOV TY NONMY NDIY NN WNNWNRND MY N8N NI ,DMNN NNINN

A9 NN AIVINHN DX TOPNY

.19 NM NN NN DY PN XN (Combination Box) NaXiwn Nasn
19N VOPLN NYYID WNPWN (Scroll Bar) NYY9) ©o

LUNNUNIN (NP99) IN) VOPL VY NPNY YHWN (Static Control) YOV 4P
209D 92PY D199 N TN

Y

%

%

N'YU-IT NN N2AN Ny

N5V ,NOY-1TN NN NMAN DY YYYON MAND NITHN DY NTNY DNPn Pyl
,MY-1TN NN NITHIN DX PIAND DP INY IO DOV ,)ON» .022IWN DX2D) 190N
YRYN 1T DONT) IPNOYW DNNTL IND ,NVIVE NOY-YT NN DY NITHIN NN DN

H(NNHYRT MY-1T NN NYY NN

TESTDIALOG DIALOG DISCARDABLE 20, 20, 180, 70
STYLE DS MODALFRAME | WS POPUP | WS VISIBLE | WS CAPTION |
WS SYSMENU
CAPTION "Test Dialog"
FONT 8, "MS Sans Serif"
{
DEFPUSHBUTTON  "Red", IDD RED, 10,10,44,14,
WS CHILD | WS VISIBLE
PUSHBUTTON "Green", IDD GREEN, 75,10,44,14
WS CHILD | WS VISIBLE | WS TABSTOP
PUSHBUTTON "Cancel",IDCANCEL,49,29,27,14
WS CHILD | WS VISIBLE | WS TABSTOP
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Test Dhalog E |

Gresn |
Eann::ell

.5.1 ©YYINI MY NY-ITN NN DX MNP DYOW MITHINN

NYY D590 DX PANY TINND DP ,NINNY NOY-1TH NN DY DIPN DMOINDNYD
NN Begin-End MITINN PI%22W INMN DI .ITHNND DXIARYNN NIP2 DOVNNN
NN YR MOUMIVIN IR DT NN .DTHNN NI NN RN PYNRID .TI TP

218N DY NN DY HSIN NNXNN THAY ., NIW-YTN

PUSHBUTTON "string", PBID, X, Y, Width, Height [, Style]

TO¥N NI PBID 380510 Yy Wwarw vOpLN NN String 9VNY9N HYON I NNPNTA
ASNON DY NN D5 DY TOU NIDINN OX IWMND TV INT LINNDN DN NYPN
Sy M INNON YW IOTIN XY DTIPI2 DPIND INNDN DY MIPOYN-TIONNDYN NN
S5V PNTHN PN NN YR Style 9VNI9N Height -y Width ©VNY92 MATINN 9
VOVYNI  WHNNVYN OTHN NPT NN DYa I8ND PTINY T NNON
D900 DNINNON YW NOND OONY DMIVNIS DT VOWNY .DEFPUSHBUTTON
TN TOMY 15,12 09195 925 BS_PUSHBUTTON -y WS_TABSTOP D59y P1)

.(19Y DVNIM TPON N NN PTHND

.Done 18NN NN %Y »15 IDCANCEL NNtNa nwnnvn p1ivaa nNInKD IXNNN
NN AN MO NNRY 18NY D55 IDCANCEL Nnwnn NN D8N Y95 1972
.DYINN MNMIPN DMV NNV YDan  NOY-1TN

N'Y-ITA NA'N 7¥ DAY ANTAN

NXY DY DMVITIVD DNIMARND NPT NY-ITN NN ,TPIN MITIN VI MY
MmMUN wnn oy NNNN ,0Mpn yopa TESTDIALOG MW-y1n NdN ,INNTH
:MININ

TESTDIALOG DIALOG DISCARDABLE 20, 20, 180, 70

STYLE DS MODALFRAME | WS POPUP | WS VISIBLE | WS CAPTION |
WS _SYSMENU

CAPTION "Test Dialog"

FONT 8, "MS Sans Serif"
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D) NMWa TESTDIALOG NNtHNN By NOW-1TN NN AN MMNN INYRIN NNIVD
20 -2 NYXNNN NOY-YTN NN, NNTIPN NHNTI .NOY-1TH NN DY MITHN OITIN
DIPXN NITHINY NMY-1T NN NN NN ,Dialog Based Units) nvnd DBU my1on»
NNPN NIINA MPON NLY Y MYNNYN NOYY INNWH DBU MmN 20 =Y (97
NLYY NPON> [20,20] NTIPIA TPNN NDNN DY MVPIYN-TPORNYN NN 1Y)
70 - NN DBU TN 180 NIN NMOW-1TN NN DY NAN .(MDNN D¥ MPON

.DBU M1

MY-1TN NNY NMMMNON NIX MPTHID L, TOWIOYN NNIYIA NIVNN NMIYN NNYN
DY2XNNNY NONX ,)ITNN NINNDA YNHNWND TMIVAND NN XXV DN NUNHNYN
»15 WS_VISIBLE 1120010 NN XN 91900 TN .NOW-T NN YW NNOS DS N WS-2
N WS_MINIMIZEBOX NMNMDR WNNWNY IWAN XY ,MY-1TN NN NIXNY 010

.WS_MAXIMIZEBOX

MmN 0y ,NYAIN NNVA OXIY DD ,CAPTION NNann nNDna Dovwnnwn
nno AN L5955 \WS_CAPTION 10N NN JNYY NINON NITHINT MDY ndw-1T
NIVN NN YHNWNY 1IN NIMON ,NPYRT : N0 ONWH NYYW-1TN MNY NIND
DINNA MWY-1TN NN DX DINY YNNWHY NIYIND NI, NIV NIY-1TD NN

DY P NY-ITH NN NIMO DY NHITINKND AN 2INDY 79PN .TONN

nYnY (Typeface) 1910 HMNE AN P71 NVPTHIN NIPX FONT Nnonn non ,9oad
NYY-1TN NN DRI NOW-1TN NN TP 93 DTN AN D) XON 12 NUNNYH NYW-1TN
NP ,NY-1TH MDD DY PTI NYAPA DIWN Pan FONT NNann nond .nnsy
MmN 217 MY 9NN DTN PN POND DBU-N MR NX Navnn Windows-v
NTNY DY2»N .NAV NPNA W MS San Serif 195 ,MTIPI 8 DT Y9N ,NOV-ITN
NP ,NINN 5 NOIYNL ITNINY 19NN DYD NNT DMOYINN TINI ANV 19NN DVY

AUITID NN NN Y XY OXANYND

N'YU-IT N2 7¢ D TP90 NNTAN

CONTROL "Push if You’re Happy", IDC BUTTON1, BUTTON,

BS PUSHBUTTON | WS TABSTOP | WS CHILD, 45, 66, 48, 12
DEFPUSHBUTTON "Push if You’re Happy", IDC BUTTONI1,

45, 66, 48, 12

,12 TY TY POV N2 MINDNITL 12D NTROY NI TN ; MYIPH MITHINN NV
NP2 DA WINOYA THRNNDY ANY IO DNNN T, MVYN NNXRA MNAY POY
.DXANYNN

WS_TABSTOP N1MDN DX MY M1Nan ,Style MWInN q0NI9 0y DYTPON N1AY
5TNNN N2 NOIWLa DXV WS_GROUP-Y WS_TABSTOP m»1on .WS_GROUP-)
53197 (]) OR 7VININI WNNWAY TN 5.8 PYDI 92010V MO, NTHPNN PYNn Hv

STPAY YR DNRY NIMNON DD 12 aHwH > 15 (Bitwise OR) N0 Dy
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DY N'Y-IT N2'N Naxn 5.6
DialogBox inpxnn

99002) DY PYDA .NOV-ITN NN NAN IR DXIANYNN NP2 DPTHINDY NTRd
Y-IT MDD MINNY 102 WHNYNY AWIRY NINY MVOY DY THON ,1PINN DIDOYD
VIPNRAN MYNHNRI XD NP2 NVIWAN DVVN  NPIVARD MYOWN Y5 Pan
OYST NN AN DY ARWNN NIORTIN NOY-1T NN ANY 1Y 1IPNN DialogBox
NYTNNN VNN NNIPNAY TY ,ND IRIPY NNIDIND NVIOY INN 1N DialogBox
T15n) EndDialog M8pNad NP YT Yy TOONTIND MWY-1TN NN NN NHMON
°8P)921 wnnwn DialogBox 1pNNN .(5.14 9>y0a EndDialog M28pnan Dy Ny
5.12 9yoa n120mN CreateDialogParam m8pN9> N1 | DialogBoxParam

1% NPT IND NN DialogBox 1P NNN DY NATINN .01V

int DialogBox(

HINSTANCE, hInstance, // handle to application instance
LPCTSTR lpTemplate, // identifies dialog box template
HWND hWndParent, // handle to owner window

DLGPROC lpDialogFunc // pointer to dialog box procedure

.5.3 19202 VNN ,D3IVNID NYAIN V2PN DialogBox IPNNN

.DialogBox m>¥p9n0 b¥ 0>VNI9N 5.3 NYAV

NNXN 9V1999

NN DX DN NHY NYYINN NDIPY NIDIND YN NN NN | hinstance
POY-YTN

YIANNT NPNY DID NT VNI .NOY-1TN NN NNAN DX NN | IpTemplate
AN DY DX NPTHNY ,NULL-2 NH»NONN DN NNINKDY
PTINN BOOY 190N HY TIY NN 21D NINY IN ; NOY-1TN NN
VNN YN .NPW-1TH NN NN DY ARWNN NNTH NN
,DANY MY NN NAON MAIN-ITON NP ,ANYND NNHD PTHIN
TNIYANI .ANYIN DX 991D NAMN TININ-ITON NI
3TV NYY > 75 MAKEINTRESOURCE P NN wNnwnd

.NOY-YTD NN DY AND NON NN NN | hwndParent

.Y NN DY NONN NOIPNAY W18 | IpDialogFunc

UNIAN DX NPINHD NIPNON ,NNY¥N2 NNP»NoH DialogBox-5 nNIPN DN
ONPNAY  ANIPA nResult VNI SAPY  PINA YHNWN  INNN  .nResult
,NYO8N NPR DialogBox-9 NNMPN DN .NYW-1TN N2dPN NN NINDOY EndDialog

=1 7990 IR DINN DINPNON
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NN AN NYY »T75 CreateWindowEx 7O¥p»N91 wnnwn DialogBox YIprNN
NYTIND DX AOYATH NN IIPNNY DN NN O NN YT
370 DS_SETFONT y1M0nw Nana ,\WM_SETFONT nyTy) WM_INITDIALOG
PNON DY NITHINI MON KOY) MY-ITN NN DX NN DINPND (N")IAna
NINDYA NYINNMY DOV KD ANND ANRD NON NN NPayn L(N”ana WS_VISIBLE

.NOY-1TN NN Y WINO MYTIN NDAPS NOWN MYTIN

JEndDialog 1>8¥pN9Y NP NW-1TD NN DY MYTINT 210N NOIPNI TURD
NON DX NPIND,MYTIN IRDID NN NNMON ,NMY-1TN NN DX NONN DialogBox
NN NY NIPY 1IIND 0INMY (105 0TI DO¥8 KD 281D 92y ON) DOV a8 ANN

.nResult 97VNI9N

N'Y-ITA NN 7w niyTinn nxX'ny 5.7

NDY ,NOUN MYTIN NMEPN NYNNYH NPW-1TN NN ,NOY-1T MDD DIINPYI
nMcNAY )ONM N2 wHNYN axn NONY WndProc Yv myTinn n»NpNaa
,10INA YOIV MY-1TN MDD 99005 AN, INY MY NPNPN 1> 2INONY
TNPNAY INANY DY DO NND TMIVONI .NOW-IT NN DO Y NNX INPND
NN XY NNNRY DY D91 PPN NN NN IDMN NDNRY PO MY
NP YT DY NN NOY-1TN NN DigBox 151N 5.9 9Py0a ,nnnTY .nov-T

: DialogBox 1783191 H¥ NNAN

DialogBox (hInst, "TestDialog", hWnd, (DLGPROC)TestDlgProc) ;

MSYY 79 N Windows-2 N1, MYTINN NM¥PNS DX YIAXNT ,)IINND 90090
AN TIPN YOPA MR INNIY 29D .MOY-1TN NDNY MTYPHRY MYTINN NN
INPNON NYNINY MY T D190 NYNIN MY-1TH NN DY MYTIND NMOIPN

: WndProc

LRESULT CALLBACK TestDlgProc (HWND hDlg, UINT uMsg,
WPARAM wParam, LPARAM lParam)

switch( uMsg )
{
case WM INITDIALOG :
break;
case WM _COMMAND :
switch ( LOWORD( wParam ) )
{
case IDOK :
EndDialog( hDlg, IDOK ) ;

break;
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case IDCANCEL
EndDialog( hDlg, IDCANCEL ) ;
break;
}
break;
default
return ( FALSE );
}
return( TRUE ) ;
}

TINPNAN L0910 NIPN YOPY MY-1TN NN DY MYNHINN NMEPNS YV NIpna
PNPNON IWND .WM_COMMAND-Y WM_INITDIALOG : N1DY02 MYTIN "NV NP3
INPNON TYND DI Y10 NWIY XD N, WM_INITDIALOG NyTnNn NX NYapn
TIIN-1TON NN YW TIYN NN NP2 XN ,WM_COMMAND NyTINN DX NYapn
NN 19N wParam VNN HY NIN-ITON NYMI ,TO WMITD .wParam VNN SV
OK Yy 92o5y2 NMY wnnvnnwd .wnnvnn ST DY NINDY DTIPoN YY Mapn
wHNYNNYD NN 0y IDOK NYNn 1o8pnan (IDOK yapn NN 951 wParam-1)
N NI YPNaN L(IDCANCEL 1apn R 991 wParam-3) Cancel Dy 925y2 Nn»

22N MVYY 1O VY YARNYNRNY DMDWYN IR DYDY Y520 NIY-1T0 NN

N'YU-IT NIA'N 0Y DTN win'wn 5.8

NOLINND ,NY-IT MDN NV TNPH N NN NOININ Windows-¥ NPNXI 72D
NPNIY DOWNNN DY NYND N NN . MYTINT IPVY NMY-IT NN NMONPNNI
VAN .920¥2 MINNDD PONND DOUPN MYUPN T DY NOY-1TN NN DOV
09901 DOXUPN MNP VIDYD NTOPHI VIDOWY NMIDINIY NN NN poHnd
PAIL+H(MIN) NVYWA PN DOVIIY DN DNNYAY [ (Hot Keys 030N DYWPN)
N2NNO N ,DTPON P MIPPHN DX Ay WX (Tab) 1932010 NS NANND

.D9IN) OXTPAN P2 TIPXH DIPAYN DN DIV DINNN PYPNY

TIT DNINA NWYI NTOPNN DY ZAIH(NINYY GIPND NIY-1TH MI2INA NN NPIVD
NN ©M5NY TN 1PN HY VOPLN NTINN TINA .VIIAN YOI NIAY NYHNYN NIV
NNAN DITHNN ,NNNTY .NIYPNN PN NI YHRNWND OINIY NIND 299 &7 NN
wpns Alt+D MWpnn 91181 nwnnwn XN, DEFPUSHBUTTON 1pan 712y NTy»n

: ”Dalmatian” 18NN NYYANY NP

CONTROL "&Dalmatian", IDC DONE, "BUTTON",
BS DEFPUSHBUTTON | WS TABSTOP | WS CHILD, 45, 66, 48, 12
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.I20YN I¥ND AUNRHD INY NN NTIPN YTPIL YINIWNY INNDY DWNNWNTD DXIYaY
TIDINN NOYND YNHNWNI MY DITNIYY DIINKRND DIYNNNRD IRY DI 1D O9IN
210¥ P 12TV NYION ,DOPNN DIWPN TN INY PTHIND R INVNY TIN ,MOpa
,LOUSYT MNT NTOPN TP TN MO D INYY KDY ,wnnwnn NN Yavab
NMNON N Y951 ,MY-ITN NN NNANT DXVININ 190N MIAPY  DYIMN

.WS_GROUP-Y WS_TABSTOP

YVIPN YNNYNND GUNRD VIPN NP NR DAPHNY V9 95 PO WS_TABSTOP 10N
DOVM9N YO AP NONNN ON WS_GROUP 0N .Shift+Tab W Tab Yy
,WS_GROUP Y¥ NXaN )MM0DN NITINY TY DXIARWYNN NP 1995 NV DIV
P2 MNAYY YTO DINNN OYPNI VHNNYND DI vNnwnn LNNN NNIAPHn pon on
YD YO DINNN VPN YHNWYND 91D 1N NI TN ,NNIAPN TINA DXVI9N

DINK NP NN NXIAPN

N'YU-IT NN DY MUY N'DIN 5.9

NNN¥MIN DigBox N2)OINN AWNRD .MW-IT NN NPND NNOYN NIIND NN NI
DN VHIVNN P VMINN NNV AN OIS Y PNN (Chap05) MVIOPNA
VI .NOW-ITH DN NMINND D) wanwnn  Test! MIWINA NN OT DY .MPYYN
INDNN NANND O0INN ONIXNIN TANRI NN ,TONND DY MHININ NOY-1TN NDNY

.5.2 ©WYIN2 X NINTY ToN

i Dialog Box =]

File Testl Help

Test Dialog

Green | RED | %

You Picked Fed

Ok |

NY-1T MAXN NPND NNYNRIN NN YV NNNTY VY :5.2 BIVIN
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#include <windows.h>
#include "DlgBox.h"

#if defined (WIN32)

#define IS WIN32 TRUE

felse
#define IS WIN32 FALSE
#endif
#define IS NT IS WIN32 && (BOOL) (GetVersion() < 0x80000000)
#define IS_WIN32S IS_WIN32 && (BOOL)(!(IS_NT) &&
(LOBYTE (LOWORD (GetVersion ()))<4))
#define IS_WIN95 (BOOL)(!(IS_NT) && !(IS_WIN3ZS)) && IS_WIN32
HINSTANCE hInst; // current instance
LPCTSTR lpszAppName = "DlgBox";
LPCTSTR lpszTitle = "Dialog Box";
BOOL RegisterWin95( CONST WNDCLASS* lpwc );
int APIENTRY WinMain ( HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPTSTR lpCmdLine, int nCmdShow)
{
MSG msg;
HWND hwnd;

WNDCLASS wc;

//
//
we

wcC

wC.

wC.

wcC.

wcC.

wcC.

wcC.

wC.

wC.

111

Register the main application window class.

.style = CS_HREDRAW | CS_ VREDRAW;
.lpfnWndProc = (WNDPROC)WndProc;

cbClsExtra = 0;

cbWndExtra = 0;

hInstance = hInstance;

hIcon = LoadIcon( hInstance, lpszAppName
hCursor = LoadCursor (NULL, IDC ARROW) ;
hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;

lpszMenuName = lpszAppName;
lpszClassName = lpszAppName;
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BOOL RegisterWin95( CONST WNDCLASS* lpwc )

{
WNDCLASSEX wcex;

wcex.style = lpwc->style;
wcex.lpfnWndProc = lpwc->lpfnWndProc;
wcex.cbClsExtra = lpwc->cbClsExtra;
wcex.cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
wcex.hIcon = lpwc->hIcon;
wcex.hCursor = lpwc->hCursor;

wcex.hbrBackground = lpwc->hbrBackground;

wcex.lpszMenuName = lpwc->1lpszMenuName;

wcex.lpszClassName lpwc->1pszClassName;

// Added elements for Windows 95.

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL");

return RegisterClassEx( &wcex );

LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg, WPARAM wParam,
LPARAM lParam )

switch ( uMsg )
{
case WM COMMAND
switch ( LOWORD( wParam ) )
{
case IDM TEST
DialogBox ( hInst, "TestDialog", hWnd,
(DLGPROC) TestDlgProc ) ;
break;
case IDM EXIT
DestroyWindow ( hWnd ) ;
break;
}

break;
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case WM _DESTROY
PostQuitMessage (0) ;

break;

default
return ( DefWindowProc( hWnd, uMsg, wParam, lParam ) );

return( 0L );

LRESULT CALLBACK TestDlgProc( HWND hDlg, UINT uMsg,
WPARAM wParam, LPARAM lParam )

switch ( uMsg )
{

case WM COMMAND
switch( LOWORD( wParam ) )
{
case IDOK
EndDialog( hDlg, IDOK ) ;
break;
case IDCANCEL
EndDialog( hDlg, IDCANCEL ) ;

break;
case IDD RED:
MessageBox (hDlg, "You Picked Red", "RED",
MB_OK) ;
break;
case IDD GREEN:
MessageBox (hDlg, "You Picked Green", "GREEN",
MB OK) ;
break;
}
break;
default

return ( FALSE );

return( TRUE ) ;
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LRESULT CALLBACK About ( HWND hDlg,
UINT message,
WPARAM wParam,
LPARAM 1lParam)

switch (message)
{
case WM INITDIALOG:
return (TRUE);

case WM COMMAND:
switch (LOWORD (wParam) ) {
case IDCANCEL:
EndDialog (hDlg, O0);

return 1;

return 1;

return (FALSE);
}

NN YNN T DY pMY Yapn Nt MNWN .hinst *51000 Mnwnd 15 o
MNY-YTN NNV XD DT INYN DY IN»PY N2X0N .WinMain() NYSpNad nYaynn
PXP2197 NIIDNI NI XD NOY-ITN NN ONONN YNNN DY Y NWIY NIpY
YT ,¥910N VNI HY PMY NNY ¥ 1991 ,\WndProc() 1°8pnN9a XON ,WinMain()

.WinMain()-5 Y)n1n D) PONX NVID 1P IV

N'Y-IT NN DM 7Innx 5.70

MYTINA NO20NY ,MY-1TN NN DY MYTINN INNPNI DY NTNY 5.7 9yoa
mM8PNS ,digbox nMoNN YW NIPNa .MW-TN NDND NN Windows-v
NI VIPN 9 ,0DVIN MNWNI RNV TIYL) DXTPIN NN NONNNND MYTINN
LDIRNNN OONDIN NINYNA TRON DY TV IR NIV YNNVYHNN NOIAPNH
»15 SetDlgltemText-y SetDlgltemInt NP NYNNVN MYTIND NMOXPN
GetDIgItemText-y GetDIgItemInt NP9 ,NOY-1TN NN DY DXTPN NX DNNND
YT ,N1IDINT WX NPXPINT WHNYN M DMV .0 TRAN 297V NN HaPY »15 -
NYEPN HY MITHIND 1PN .0YD’9N DNV DIIIYN NN YaAPYY DXTPON NN DNNNY

JOR
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BOOL SetDlgItemInt (HWND hDlg,
UINT uValue,
BOOL SetDlgItemText (HWND hDlg,

int nIDDlgItem,
BOOL bSigned) ;
int nIDDlgItem,

LPCTSTR lpString);

UINT GetDlgItemInt (HWND hDlg,

int nIDDlgltem,

BOOL *1pTranslated, BOOL bSigned) ;

UINT GetDlgItemText (HWND hDlg,

int nIDDlgItem,
LPCTSTR lpString,

int nMaxCount) ;

IN TPNPNN NNOSD NN PI¥NRY ,BOOL 79y MPINH Set NONPNS >NVY 1Y OOv
72y .(Unsigned Integer) UINT 79y M 1NN Get NPSPNI PNV TN NINDVID
INPNANY OONNN IDN DX PN IMNN TN ,GetDIgitemText 18PN
NP NYIIN NAY DMVNION NN NVIN 5.4 N2V .IpString DNRND NPPNYN

AN NNN D25 DIRNND VNI NN NI

,GetDIgItemInt ,SetDlgltemText ,SetDIgltemInt nyXpnon bw 0rvVNI9N 5.4 NYaL
.GetDIgItemText-y

NN

NOLPND

90199

STPON NN NNV NOY-ITN NN NN PISN

SetDIgltemInt
SetDIgltemText
GetDIgltemInt

GetDIgItemText

hDIg

NYY TP NDR PTIN

STV DN DO HAPY TS TPON AN PTHIN

SetDIgltemInt
SetDIgltemText
GetDlgItemInt

GetDIgltemText

nIDDIgltem

DYONMNN IYN DYV 1901 DY TIYN NN PTIN
TPOA ININY VOPYV NHIINNI PMIODY
L(TP92 X%V 90NN NN PN ,NINPI)

SetDIgItemInt

uValue

IN (Signed) 12999 uValue 7VNI9N OX VPTIN
NN ,GetDIgltemInt 712y .(Unsigned) 9291 XY
0N KD IN PDIDN ITNND TIVN OX DTN
ON .)2DM uValue X ,True XN 1Y 70N DN
YOP uValue Y¥ 7Y True XN N1 VNI
DN JDON NN N8N SetDlgitemInt , 0NN
909 ON .I9DNN HY NNYNIN NI9DN MY
AMON XY uValue False Xy M3

SetDIgItemInt
GetDIgltemInt

bSigned
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NN NISPNS V1999

NN PTH IpString ,SetDlgItemText M2y | SetDIgltemText | IpString
T2Y . TPOA PNNY TIANY NNINDN

912y 7NN PTIN NN ,GetDIgltemText
TN DX NAYIN NXPNON DAY DHINNHDN
STPONN NN

GetDIgItemText | (L - nywxy MmNy

TIVN DR DAPNRY INDIL MNWND ¥I81 | GetDIgltemInt | IpTranslated

S (False) 1Yo N (True) NNYNN PINNY
NN 9197, MY XN DY 10N .INPNN
NN PN¥PN9N ,NULL 19y 9wND .NULL
JI9WID DY IR NNDSN DY YT NINN

(L - nwNy mIN)

DMINN 90N YV 212010 NN NPT I8P GetDIgltemText | nMaxCount
YT DY YANINIY NHIINNN DNRNY TPINN NIPNY
.IpString

CreateDialog Nnpxnn 5.71

ARYNND TOHONTIN NOY-1T NN NN »75 DialogBox 1IPNRNA NWnNnNwn 5.6 9yl
N2 MOY-IT MDD NNY PN DYDY NTND D) .NYAIT NN NNAN OV
CreateDialog YIpNN2 WNNWAY TMIYINID .NVIRTING MNT Q0N ,NPINTIN
N2 NOY-1T M2 N I8 CreateDialog YIpNND .NPORTIN XD NOY-1T MDA NYY >T5
NPN¥PN92 wnNWN CreateDialog YMPNND .MY-1T NN NN HY ARWNN NPINTIN
CreateDialog YIpNNN DR .5.12 9oypa VIO NI1AvMVY CreateDialogParam

:ONOY NITINN Y9 DY DY AMD

HWND CreateDialog (
HINSTANCE, hInstance, // handle to application instance
LPCTSTR lpTemplate, // identifies dialog box template name
HWND hWndParent, // handle to owner window
DLGPROC lpDialogFunc // pointer to dialog box procedure

.DVNID NYAIN YaAPN CreateDialog IPNRNNY ,NMINID 1N

NN AN NYY 15 CreateWindowEx 71P8P191 wnnwn CreateDialog 1{pRNN
NN 0)) WM_INITDIALOG nyTnN NN NN2wW CreateDialog ,75 9NN .NOW-TN
POY-YTN NN MIPRN ON (DS_SETFONT 112000 1*ana 971NN ONX ,WM_SETFONT
- 9025 ,WM_VISIBLE 112)DN N*2AN32 3TNN OX NOY-1TN NN NN NN IIPRODN

DOY-ITR NN DY NONN 1T X NN CreateDialog

117 w7 MmN oy MmN 5 P9



ShowWindow mM¥p»9a1 wnnwn ow»n CreateDialog YIPNNHNN NN INND
TINPN WNNWHN  DVMOD (NN KD PTY ONX) NMOVU-YTH NN MHNND
219°0N0 IR 20 INY PAND YT .NOY-ITH NN DX OMNY 2TD DestroyWindow
9909 98NN NVYPNAY Create_Dialog n*5yna yMann ,CreateDialog ysanw
WndProc mo8pnan ,Test! MAvaNa 9Ma vnunvnn IwWNRD .(chap05 1P na) M

SYONOY TIPN YOPA NI ,NVIVI TPONTIN XD NIW-1T NN NINY

case IDM TEST
if (!'hDlgModeless)
hDlgModeless = CreateDialog(hInst, "TestDialog", hWnd,
(DLGPROC) TestDlgProc ) ;
break;

WaPY »15 NpTa Create_Dialog noynn ,Test! MIWON2 9NI12 wHNWNN TUND
NYSAN PN N L) OX CIOIRTIN NOND NOY-1TN NN NN YITD NIONHD NN DN
NN »NNY TD CreateDialog MYPN92 NnwnNNYWN Create_Dialog XY ON ; DY

PONRTIN XON NOY-YTN NN

CreateDialogParam n'xjion 5.72

PINTIN NOW-1T MDY »TD DialogBox IPNNa WNNWNY NTHY 5.6 Pyoa
NO POU-IT MDD NNY 75 CreateDialog IpNNaA vHNWNY NTNY 5.11 9yo)
0) YNNWUNY IYIN NIRRTV KD NOY-IT MDD N 02PN IWUND NPINTIN
P9N5 N9 X1P CreateDialog yMpRNNW) 1% NP¥PNI .CreateDialogParam 7>Yp)93
NN HY NNIAN AINWNN NPINTIN XY MY-1T NN NISY (NYNIN NNV TDYIN
YTY DY TIHNY TIY PaYNd D) NIVONRND CreateDialogParam nY¥PNan .NOw-1T
S¥ [Param VN9 NPY-1TN NN 1IPRN DN [ (Application-Defined Value) oyw»n
15 IParam VNN TV YHNYNY DIW»N MIWOND .WM_INITDIALOG nyTnn
,N15IN2 CreateDialogParam 1P¥{23192 DOWHNNYN .NOW-1TN NN OTPO NN YINNND

213N TPYYON NNHITAIND

HWND CreateDialogParam (

HINSTANCE, hInstance, // handle to application instance
LPCTSTR lpTemplateName, // identifies dialog box template
HWND hWndParent, // handle to owner window

DLGPROC lpDialogFunc // pointer to dialog box procedure
LPARAM dwInitParam // initialization value

)i

dwlnitParam 9VNY9N .©MVNVIS NYINN NYAPKH CreateDialogParam MPXPNAN
SY IParam 9VNY91 NPY-1TN NN NVEPNAY NONY PINY TV AN PTHIN
.WM_INITDIALOG nyTyNN
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NN NNY >3 CreateWindowEx MP¥pN9a nwnnwn CreateDialogParam Y8990
NN POY-1TD NN NMEPN IN NNV CreateDialogParam ;75 9NN .NYW-1T1 NN
PNON MMANa TN OX WM_SETFONT NN 0)) WM_INITDIALOG nNyTYNN
PNON NNIANI NITHN DX NOY-ITN NN NN NDO8N 8PN (DS_SETFONT
ON NY-1TN NN DY NONN 1T X 1NN CreateDialog ,902> \WM_VISIBLE

DOY-ITI NN DR NN NNIONN

MYNY ShowWindow 178192 wnnwn ow»n NN CreateDialogParam-v »NKN
»75 DestroyWindow 178192 wHNWN DIWON (NININ XD 1OTY DR) NYW-1TH NN
TINPNON NYSINY TIDYN TONH IR 210 1M PANY XTI .NYW-1TN NN NN PIOY
9NNNN NVIYPNI NNNNIY Create_Dialog n°)>1N2a 112NN ,CreateDialogParam
O8PNON ,Test! MIVOND IM2 vHRNYNN IWND .(Books\59285 ndprna) 190Y
:Y9NOY TIPN YOPA DINITVW N, NIV TPONRTIN NY NYY-1T NYN NI WndProc

case IDM TEST
if ( 'hDlgModeless )
{
hDlgModeless = CreateDialogParam(hInst, "TestDialog",
hWnd, (DLGPROC)TestDlgProc, (LPARAM)lpMem ) ;
}

break;

12 P>InND »75 ,DLGDATA DN (Structure) N3an N7 Create_Dialog n2»onn
21T T2 IND,NMY-ITN NNV INND D 912Y YNONN 28NN NN

typedef struct {
BOOL bChecked;
BOOL bRadiol;
} DLGDATA;

NN NYapn WndProc mISPNSN AWND ,90I90) 1IOIND DINIIN YNIND AWUND
QUND .ann Yw (Instance) ¥y9MD 1T NXPHR MIDINN L(WM_CREATE nyTnn
IPNPN PINN TVNIAD T DT NP2V NINNN | Test! MIYIND 1M WHINYNHN
[Param qVNI91 PN NN NYaAPN TestDIgProc MPNPNSN .CreateDialogParam

.POY-ITN NN OXTPRON ANN NN DNNND > 05992 NYNNYNI
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NIYTINA 719'0% 7Thnn N 5.13
N'YU-ITNA'N v

,2905 75 NOY-1TN NN MYTIND 919V NMOXPND NNDINA NY NINY NTHY
MDD NOIPNAY NTNRY .NOY-1TN MNY NNOW Windows-¥ myTinn NN Ty
nYavNY ,WndProc 8PS0 DYMIT DXTYN NYNIN MYTINA 51905 NMW-1TN
NNV 1PN, WndProc m8pNan Yy NTnowd OV 1INV Nonn mMyNHina
MyTIN2 51905 Windows D¢ S THhNN NI NMOXPN AN NN PTHND MIN

1 12N2 ANV 295 Switch NN DY PINKRND Case VavN1 (DefWindowProc)

default
return (DefWindowProc (hWnd, uMsg, wParam, lParam)) ;

}

NN PON IN N HOTH N7 (Window Class) P9n apvnn dTHn NNN DN
MmN SY MYTIND D105 5TNN NI INIPNS PTHND 0) POY ,MYU-1TN
91909 S TNN NI NMXPND PTHIND YT ODIDIAN YN XN NNNY D ,NOY-YTN
.DefDIgProc 71P8pN9a oW NMIOINA wHNWND TYY ,MY-1TH MDD NAY MyNHina
NIN NMIPNS 9I2Y MYTINA ITNNN NI D19V NN NYNaN DefDIgProc N2 XipNan
application-defined dialog) ©I¥»N > Y NYTNNY NOW-1T NN NPYNNDY NIOVYY
:12NDY IYY5IN NITL HINNY 295, N1INNA DefDIgProc i ¥pNaa oownnwn .(box class

LRESULT DefDlgProc (

HWND hDlg, // handle to dialog box
UINT, Msg, // message

WPARAM wParam, // first message parameter
LPARAM lParam // second message parameter

):

7Y NITINY PYND NPDNN Y STNNn N3 X Ny DefDigProc nYNipNan
MSYN ST HY MY-1TN NDNY D)9 IV NPADN I TIIPNY .NOY-1TN NN
NN NNIPNAY NYTIN DI DTNN N2 51DV NMY-ITN NN NMXPNAY MYTINN
2Y YN MHNRMND PIN NPXPNS DINPY DDV .False-d NINHD NIW-1TN
DYPn2 DefDIgProc NY¥2192 DYHYAY DIVNNYNI ,TPYINR MNRXMND NYY-1TH MDD

MYTINA 7NN N9°92 9190 7NN DefWindowProc 8192

YT NIANN ST DY L IYWN MHRRMN NMHOY-1T MDD MPONND DNIY»1 DN
.RegisterClass MmXpNan > YY NPYNNN 0IW) 71> YY) WNDCLASS M)ana oIRNN
NYIPYY MIAN2 DY9YN NANND GetClassInfo MNP DIVNNWYN DIMWHONN PIN

DTNV NOW-1TN NN OV

NN DY NINY MY IpszClassName 12OXN X MINAY PTHIN DIW»N ,NONRD DIPN2I
2NN Y¥ cbWndExtra 92°XN TIY IR $12PY 19N NN ,0MPNND 952 .ApHNnn
SOVIN MNRMN NOY-1T MR Nay ,DLGWINDOWEXTRA-5 ninay WNDCLASS
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AYYNY DN 127N >0 ; DefDIgProc MINPNAY X¥IPY MW-1T NN N NPINNY NNON
P¥PNIN DY NYIWON AN 2V INY PaAnd 1O .(Recursive Execution) 1250994
N1 9900 9NNNN NMVYPNA NxsMY [ DefDIgP n°5 M2 yann ,DefDIgProc

.(Chap05\59285 n>p>n1)

WM_CREATE nyTyNNY 25 0°vY 78 ,WndProc P8p3190 NITIN2 DMINANND TUND
N7 .(Dialog Box Class) n*W=11n 12N HPYNN NN NONNNND Switch vVaVNAI
$ Y9N NNV 9D NTIN NPYNND NIY-1TN NN NN IVIY ANYNHN

TESTDIALOG DIALOG DISCARDABLE 0, 0, 180, 70

STYLE DS MODALFRAME | WS POPUP | WS VISIBLE | WS CAPTION |
WS _SYSMENU

CAPTION "Test Dialog"

FONT 8, "MS Sans Serif"

CLASS "BlueDlg"

BEGIN
CHECKBOX "Check box control.", IDC CHECKBOX,9,7,70,10
GROUPBOX "Radio Buttons",-1,7,21,86,39
RADIOBUTTON "First",IDC RADIO1,13,32,37,10,WS GROUP |

WS _TABSTOP

RADIOBUTTON "Second", IDC_RADIO2,13,45,39,10
PUSHBUTTON "Done", IDCANCEL, 116,8,50,14,WS GROUP

END

wpnwn momnn ,Test! MIwaNa ©>9M2) DefDIgP M) nn NN DYDI¥onwd
NNY Windows NyTIN Y5 913y .NOW-1TN NN NN NN >S5 BlueDlg Nponna
NPVY HTNNPN NI PPN NNNP DefDIgProc ,Na nYaVN NN NOY-YTN
NN DTNNN NI INPNS ,DefDIgP nMonn YV NIpNa) NOY-YTN NIYN2

.(TestDIgProc

EndDialog - n'w-1Th na'n nnao 5.74

TIPA TR .AOWY-YT MDA DY DY DD 18N NHY NTNY DNTIP DX9OYDA
NY-1TN N2>N NIOY EndDialog M¥pNoa wnnvwnd DXa»nNy NON DX9YDA ININY
DI 2T, IONTIND NMY-ITD NN DX NP9 EndDialog M Npnan .;oNTINN

119N 38NV 95 EndDialog 178123192 DOXWNNWN LN D190 DD DMOY NOIYNY

BOOK EndDialog (
HWND hDlg, // handle to dialog box

int nResult, // value to return

)
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9VN91 P95 NN EndDialog NY8PNONY NYW-1TN NIYN OW XN hDIg 9VNI9n
MY-1TN NN AN DAY DIPNIN TMN TIY DTHND 1IDINY IWIND nResult
man 9% »715 EndDialog M¥PN92 wHNNVND MM NAX .XNPH DIW»N DN
N DialogBoxIndirect ,DialogBoxParam ,DialogBox NYy¥ip)191n 1> by NINOY Now-1T
NN NOIPNS TINN EndDialog 1°8pN9Y XN 0w»n .DialogBoxIndirectParam

.NINX NIV D35 EndDialog NY¥PNaa wHNNWN DX .NOY-T

1932 ID2IN 01 Y52 EndDialog mINpNAd XIIPY N9 MOW-YT NN NMINPN
12 EndDialog M¥pNad NP 0w»n oX WM_INITDIALOG nyTiNa 59201
NIV Y NOV-1TN NN NN NP9Nn Windows ,\WM_INITDIALOG nyTiNa 919°0n

.POY-1TN N2XNY (Input Focus) VOPN TIPN NN N2V XONY MDY, NMIN NPNN

93T YR NN LN OIPNA TN NOYATN NN AN NPI9n NN EndDialog
NPTIA NOIWNN .NIIYNY NVYMYN NN PINND NPY-1TN NN NMONPNY NIYIRND)
ON .OWMN YY NNNN NIXRIN AYTIND DR YIPY NI NOAY MY YYTH NN
,IVTIND AN NN NNMON NOIYNND LYXTN NN 925 NIYap EndDialog 1PN
YN TIYD nResult 71VNI9 XYMV TIYA NYHNYN NPY-ITH NN IR NPIIN

.MY-1TN NN DX NINOY DINPNONN

nNn'yl Narn goin%? 1¥n 5.75

NITHINY NY-1TD NDND TP NADIN T HY NOY-1TN MN NIXR 1NN YN
NYOYI MDD NIN ,DNINNON MINNK ,INNA DIXINN OYTPIN TAR ANTIPN NN
: LISTBOX 0awn b nrooon N 1NN 19Ny .(List Box)

LISTBOX LBID, X, Y, Width, Heigh [,Style]

TPOYN-NIONDYN NN NN NN NN PTHINN TIVN NN LBID Ny NIpna
VNI DY MITHINN 29 YY PN NNN DTN XY DT OPINn NNN HY
’9Y) NN YV PAITHN PNDN NN YAIP Style 7VNI9N .Height q0NI90Y Width

.(5.1 N5V DWW DYDY DNIX DN N NMN DIWNYNN Style

NP2 MWY-YTN NN OV DITHINN DX NNYY TOY NNV NN POINY 11D
PPN YO OMYYN "Ny DdNapn)  ListBox.RC  DYanwmnn
NN NN AR NOVYATH NN NITHNY NONN 90N (Chap05\ListBox\Parts

: Y9N N2INN NNIYIN

LISTBOX ID LB1, 75,28,96,39, LBS NOTIFY } WS_CHILD ;
WS VISIBLE ; WS BORDER ; WS VSCROLL ; WS TABSTOP

1 N2 INNON NN MY-1TH NN NITHIND 90N ,NNY

PUSHBUTTON "Select Fruit",IDD SELFRUIT,10,29,38,14
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T2 MY-1TN NN DY NITIND NIRDN ,NIN DY DIONY INRD

TESTDIALOG DIALOG DISCARDABLE 20, 20, 178, 70

STYLE DS MODALFRAME | WS POPUP | WS VISIBLE | WS CAPTION |
WS_SYSMENU

CAPTION "Test Dialog"

FONT 8, "MS Sans Serif"

BEGIN

DEFPUSHBUTTON "Red",IDD RED,10,10,44,14

PUSHBUTTON "Green",IDD GREEN, 75,10,44,14

PUSHBUTTON "Cancel", IDCANCEL, 48,29,27,14

PUSHBUTTON "Select Fruit",IDD SELFRUIT,10,29,38,14

LISTBOX IDfLB1,75,28,96,39,W57VSCROLL | WS TABSTOP
END

SYINRN IPNRNN MTIPS NN 0) ListBox.h X2IpH 901D Yy 020

#define ID_LB1 1042

#define IDD_SELFRUIT 1043

NP NIV MHOYAITI NN NITINA MY DNOVIN NN NN DTN ID_LBL
.Select Fruit y¥n5n 5w ID 77y 80 IDD_SELFRUIT .0>aNwNN

nN'YI NIA'N N7Y9n1a 0'0'oa nnnNpy

TOY ,UNT .NPDX0I MYV dNY YNID POY ,NNOWI NN WHNYN NNNWYO
MYYY 99190 .ANWUNIY TN NOY-1TN NN GUND NNOVYIN NN DX DNNND
NOIWYI AN NOYIN NN LOTNNN NI 29Y) NI INHINY NNWIN IR NIND
DY9 952 2NV OV NNDIND TIVXN ,NYNNIN NHIYIN NDNY INKRY , 7Y (NP

.DYAN TINND INYYI 1VII9 N YPNWNNY

NI IND NN YHYIY TN N0N .MYTIN DY DMV DIMND MPP9N NNYYI Madn
19195 NYNY 925Y3 XYM WNRNYNI TURD NNYWI 13D NYIN .LBN_DBLCLK nyTnn
oys 95 HIWORD(wParam) TinY NOIDM N NYTIN .NNOYIA DOV TN DY
NN NITHINA YIS N2N) WM_COMMAND NyTIN NN NN MY NPNnY
.(LBN_DBLCLK 30n myTin »ano 951ny »15 ,LBS_NOTIFY )3)02a 5T Nnovan
NN MYID T NNOVIN NN DX PNAY THYHY ,NMIDHN MIVIX NINY INND

.IN2) VM
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991N LTNNRD MYTIN 229101 Y2APNN NP OYNNN NN N1DOWI NN ,)¥NDN IND ROV
YNV NN P NOWY ,NOY NNNTA OIIN ,MNY MYTIN 9901 NNOYI NDND MDYH
AONOW MYTINN

YN IPNNRN oY

NYYYIN NN (NFPNA) NNIND PO | LB_ADDSTRING

NIV VYN YV OPTIRD NN WPAN | LB_GETCURSEL

NHINND NNOVYAY POINY NNOVYIN NN NNINN NYyNIN NN LB_ADDSTRING
TND NN THN NN G0N VIOY NOMN NMISY NHINHD ,IMYD .NNNIDNH
NN PINND NROYIN NNY NN LB_GETCURSEL nyTnn % NyTIiNa wnnwnd
MDD HY DPTINN 2901 Y5 .NNIWIN TINN NI WHNYNNY V9N DY DPTIND

A2 OPTYN DAP> NIV SWIHYN V9N ,1D YY) 0 NIV DIINNND NPIYI

Dwva API N»XPNAL wHNWN (NN TP D35 IN) NNIWIN NND NYTIN NMDYY 1D
: NN DNITHINVY ,SendDlgltemMessage()

LONG SendDlgltemMessage (HWND hdwnd, int ID,UINT IDMsg,
WPARAM wParam, LPARAM 1Param);

IMNY IDMsg 90191 DdNnY NYTIND NN NNYIY SendDlglitemMessage() M2¥P)19N
NY-1TN NNY 7N .ID 90NI92 YN YW ID 9901 YN, (NPY-1TN NIYNI) TP
IParam -y wParam ©>1V1992 9195 NYTIND WITNTN 90N Y11 95 .hdwnd-2 NNINI
,TP99 NHAYNY Q0N YN PR DX .NYTIND DYTIND NINYH DY ONX 90NN YN
PXPNON NPINNY TIVN .(0) DOX DMV P IParam-) wParam ©>1VN991 Y59y

.IDMsg-5 Tyynn y11nn NX 901 SendDlgitemMessage()

AN'YAN NA'N DX 7NNXY TYD

95 NMX DNNRD TOY ,NP2 XY NYIN NN NN STNNN NI 2991 DININ
1IN PTAY NVIVI IT DDA .NIMAYN NI IORY MY-1TN NN NMINHNY Oy
NYHN NOY NONN IMSPNAY NNOYY ,NOY-1T NN NOYyMnY  Dys  Yoav
18NN switch VAYND ,1ONDW case LIYN NN POIND TYY 109 .WM_INITDIALOG

.(Switch(Message)) TestDIgProc () n°8p2191v

case WM_INITDIALOG: // initialize list box

SendDlgItemMessage (hDlg, ID LBI,

LB ADDSTRING, 0, (LPARAM)"Apple"):;
SendDlgItemMessage (hDlg, ID LBI,

LB ADDSTRING, 0, (LPARAM) "Orange");
SendDlgItemMessage (hDlg, ID LBI,

LB _ADDSTRING, 0, (LPARAM)"Pear"):;
SendDlgItemMessage (hDlg, ID LBI,

LB _ADDSTRING, 0, (LPARAM) "Grape"):;
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»Pear” »Orange” ,”Apple” MNINNI NMOWYIN NN NPYLY BN N YOP
NNIP T DY OVUY) NNOVIN NDND MININKIN NNXR DS NADIN .’Grape” -)
.LB_ADDSTRING nyTin nNtya mwy) WX ,SendDIgltemMessage() M 8pNad
NN aynY N2IN) NODIND NTYVPHN NVINNN DY NIPN 952 Y axn IParam 90NN
1AV 7D NNOVYIN NDNY MADNHNHN MNINHN ,NT NIPNA L(LPARAM SN DN
MXNY 0D N ,NNOYIN NN NN NN NAY NNXD ORNNA ODIN ,INOW)
NN DY NOW NYOIYI NNT NNTYY DXVII9N 90N DN .NII-9IRN 17D DXV

LDMO)IN 19793 Y09 YVMIVIN J9INA NV HIFDINY ,NINN PIONA NN NIV

U9 NN 7Y AYTIN TAYY TXYD

D997 NV MNP PNIPOYL WIDOYY 10N NNOYIN NN NINTINY INND
19195 NXNY 925¥2 INDY D12 WNNYND ,MMYNT .Y NDNN MIVIN NIPNIAY
NMYPNY WM_COMMAND nyTin N92yno 090 13 927 .N2N2 DXVII90 ThNX Yy
ID-n AN LOWORD(wParam) qv1n991 Y01 ,NtT NIPNna .mW-110 N2°N DY 9NN
NYTINN NN 901n HIWORD(wParam) 901990 12°N) ,NN°WAN NN VPN
TATN WPNVYNN DY NPNAN DY THON NN NYTIN ND195 N¥ONY .LBN_DBLCLK
DN INPNR T 72T .DOVION TAR NN JIDY NOXN NNV NN WHNYND 1INV
TIDNAVY TY NONNI ,NIPNIAN NN NINT NNOYIN NN TR, NN NYTIN MOYND

ST0395 IN2IND NN MNITIN MVLIVN YAV NN NYTO vpan

YTY DY IN2IY VIIIN NN WIAPD TPOY ,NNIYI NN TINND TN DNON VIV INND
SY DPTINRND 90N NN NN NDNN .NDYWIN NN LB_GETCURSEL NyTin M»Y
TV NND PIND HINYID VI NIV MY NNYYI NYTINN ONX .INDY VN

.LB_ERR(-1)

DX1N Case YLOVYN NN GOIN ,NKPPYI NDNN NN NYTIN DY TIYN IR DINTNY ¥1D
95 .TestDIgProc() M ¥pN92 (Switch(LOWORD(wParam))) »m297 Switch-n vVOVWND
12) NYTIN NN YN ,HINYHD V9 JY NDITD NXINT MYXNNI NN HYVIV DY
,”Select Fruit” 18N Yy YN wNnwND DX .INDY VX9 DY DPTIRN 1900 I8

AN2Y V9N DY DY NYTINN NN NNTH

case ID LBl: /* process a list box LBN DBLCLK */

// see 1f user made a selection

if (HIWORD (wParam)==LBN DBLCLK)

{
i = SendDlgItemMessage (hDlg, ID LBI1,

LB GETCURSEL, 0, 0L); // get index

sprintf (str, "Index in list is: &%d", 1);
MessageBox (hDlg, str, "Selection Made", MB OK) ;

}

break;
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case IDD SELFRUIT: /* Select Fruit has been pressed */
i = SendDlgItemMessage (hDlg, ID LB1,
LB GETCURSEL, 0, OL); // get index

if(i > -1)

sprintf (str, "Index in list is: &%d", 1);
else

sprintf (str, "No Fruit Selected");
MessageBox (hDlg, str, "Selection Made", MB OK) ;

break;
Chap05\ListBox N> N2 NNXNN) NNOYN NNIOINN - NHIYI NN

.5.3 DYYIN YN I NINN NPT VO

i[List Box: 5.15 219 O] =]

File Testl Help

Test Dialog |
Red | Green |
Select Fruif| Cancel || 2p0le -
Selection Made Pear LI
Index in list iz 1

DYV NN 95N NHRNTO VYD 6.3 BOVIN

nND"MY NAMN groin? TxD 5.76

NYWYINOY N5y M N L(Edit Box) N5%9¥N NN XIN NT 9192 1XYW PNINKD TPIN
IINY MY INPNIAY DN MDIND THPND WHNWND MIVARD D YD ,TNNIA
Y 0T Y POV DARYNN NP2 DMK PN POY ,NDMY NN wHnwny

: (Chap05\EditBox M*p>*na NN9) 75 EditBox.rc N2 /pN NX MY

TESTDIALOG DIALOG DISCARDABLE 20, 20, 178, 70

STYLE DS MODALFRAME | WS POPUP | WS VISIBLE | WS CAPTION |
WS _SYSMENU

CAPTION "Test Dialog"

FONT 8, "MS Sans Serif"
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BEGIN

DEFPUSHBUTTON  "Red",IDD RED, 10,10, 44,14

PUSHBUTTON "Green",IDD GREEN, 75,10,44,14
PUSHBUTTON "Cancel", IDCANCEL, 49,29,27,14
EDITTEXT IDC_EDIT1,80,28,96,39,ES AUTOHSCROLL

END

NN NHMOY NN WTINY 1PNV Edit OK D1 18ND N2YND NYDIN 1N NDI)
ANY NHOYAN NN DX NIDINY NI DY NN .NIIYN NN VOPLN NIIY
PN NIY NN NPXY NN T NN ID_EBL XN nnowan navn Yw ID

: EDITTEXT vawn S mdoYon NATHINN 799
EDITTEXT EDID, X, Y, Width, Height [, Style]

SW MPOYN-NIONNYN NN .NDIYN NN NN NNINN TIYN XD EDID 13 N9THNa
.Height V1991 Width qVY99N NS5 M YT XY NTIPI2 OPINN NNN
DNIX DN DY VNI DIIWYN) NOYIN NN DY NNDN NN YR Style 70NN

(5.1 192V DY NN DYDY

: EditBox.h X21pY NNAN MPRHNN NITIN DX POIN Ny
#define ID EBI1 107

NMIVHRY .MYTIN M NN PPANY MYNDNA NI , M2 MYTIN NIVIN NIIY MDD
MYNIN NIIY MDD T2 17927V 29 .MYTIND 1IN NININNY TN PR IT NHDNT
PIDINN DY HINWDI WP TNY PR VOPYV TINWD YT )982 NOIYN AYIPN NN

.N99¥1 NN NYIBGN DX VIYPY NY OINNN XN VIINN NIINN

Owa API 18PN wHNYN ,N2IY NN DY 1PNONND NDIDNN DIX VIYPY >TD
: NN NYOYON NNYTHINY ,GetDlgltemText()

UINT GetDlgIltemText (HWND hDIg, int nID, LPSTR lpstr, int nMax);

IN NDNN DY MINONN NDIDNN NN PINYND NOMIYN NBND NN IXPNN
OY-TD NN YW TN NN 901N hDIg .Yy waNn Ipstr yaxnny nnannn
DONN YV 23NN 190NN .NIIYN NN DY NNNN 190NN AR 95N nID VNN

DHINHDN TNINR DX NIINND I8P .NMax TIVN OT> DY 1THIN0 PINyND vww

S¥ Switch VaIWNY NaN Case LIVN NX GOIN , NIV NINNY NIPIY NN POINY >15
oy way Edit OK 8NN Yy N> wpnwunny oya Y5 .TestDIgProc() NoNpNan
.N9%¥N NXN YIID DMPN LOPLN NN DYDY ,NYTIN NN TONN
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case IDOK: /* edit box OK button selected
display contents of the edit box */
GetDlgItemText (hDlg, ID EB1, str, 80);
MessageBox (hDlg, str, "Edit Box Contains", MB OK) ;

return 1;

.0)51N2 Windows.H X29pN 15550 > 1> DY 2T0INnN M2 7y XN IDOK MIPRN/N

.N929YN NN T HY ANNN DHNTY VO WM 5.4 DOVYINA

i Dialog Box =] E3

File Testl Help

Teszt Dialog Ed

Fed | Green |

Ok | Cancel TVET 0770

Edit Box Contain: B4

TET T

Al o |

Salitaire [2]

.11229YN NN TINK LOPL H9I1ON NPNTY VI :5.4 BIVIN
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17119

'97) 1PNN HVUNN

19720 [7hnn punn 6.1
(Graphics Device Interface)

NPy Y915 0w NN (Graphics Device Interface) GDI = %9930 )pHNN PYNN
,MDOTN TON NIAY 297 PWNHN Windows 10I1W»Y MPODN TUN ,MPPN NYNPN
MID PAY DIYION P2 DI NAOY NXIN S9N JPNNN PYNND .0NPNNI MON IPNY
5S¢ N0 Y92 PIDYN JNIDIND DX IINVND 297N \PNNN PYNN .DMVND NIMIND
791197 GYR 9N JPNNN PYNN DY YOIN DY TPONIY Toa ,NPY NN JPNN
YNINN 2070 POINY Windows DIV .N9NINT DD TANN NMYI NX JNIONN 1Ay
YTN NININ DD2 O) MINID YYD DMNONN NININD OND 9D DY NNY NMINA
089 M0 oY DD MNINDY Y9TN JPNNN PYNNY JPON TNyl YNy
125 WNRNWNRN DIV P YN DX IYIND YT NYD NYN 1DTYNNY TN punnny

.DYWTNN NIMIND D

712y NPDD 32 732 DO MYNNWN WIin32 -1 99770 JPNNN PYNN NPspNs Yo
NYYONN NOIYN ,Win32 -y Windows 9x -2 N ;3970 1PNNN PYNNn MOVITINIP
7132y NP0 16 12 T NYAPY DI YDAV 12T ,MAN-ITON NYMIN NNYYNN
32 32 XONPN T vRnvno oomw»in 09915 Windows NT -2 P9 .,V»TINIPN

N0

1972 |[7NN PYNNA UIin'wa NI'k 6.2

AN YTI Y9I JPNN PYNNI WHNYND NIDIN NPIDINMD ,TANYD NIMNT ODINY 29D
Y 99) 1ONY VY9I IN LDPL DDA VY9I YNPNWNY RYY 299150 12102 VY
A NN 19N . I9NN NN DX DNID YT Y97 JPNN PYNNI YINIYY N1 MDD
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.21 ONIPNNN N1V (device context) IPNN AYPH ININI WHNVYNY TWIN
APNNN DR INNMDWY A5 JPNNN IWPNL VY VNIAY IVIN

APNN AWPN2 YINOY YT JY YN NN IMITN YOI NPY9T) INID IWaN

X X x X

2T MY N INK) PNONN (WM IR) DRI NAY NN VIDYD IWIN
APNN VPN VY O DY AN N2 MYPA (N1

VY9 9 NN JPNN IYPN X IN NDITH IN MYPA MOYY NPINNN MIWIND 7Y
0N YV PNN VPN 1OY 0P OPNY

STV YTO LJPNN MIVPNL IWNRAYN DT 1902 TS0 NXIN AUN NPIDNNN MA
oY DOVINYIY NINIMI IPN TPNN) L,DMNIAN DDOYDI .1IDIND VN2 DN
APNNN MYPN

[?NNN YWEA NN A0 N 1an? 6.3

NI IPNNA MYN IR DIWMD PADY > 11 nvNnYN Windows-v Y9010 Y0oN
YN L9 AN XN JPNNN IWpn .DC - NI¥PA) (Device Context) ypnnn 9upn
IN MPY VIS NPYY DIPNA LYY JPNNY DN NIAYND NONI Windows
SOV 0NN KO ,Windows pNNN IWPN DR VYN DR NDWY DIVON ,NININD

.NMINN DX VYO NN TD INX NNV

T2 NNX (Brush) HYWH31 ,00NpP M85 >TD TNX (Pen) VY 520N NN YPNNN IYPN
NVYYY DINN DY NITOY , 0NN DY VYIY TNN (Font) 1993 ,0XNLY NOHNY
1AVN IR NNIAY DIWNT DY NNY 191 YNT DIVHN DX JPNNN VPN NHMNNA
VOPLN NN NIVH NPX YTN 191} NN .LOPVN NMINN NAY YPNNN WPN TIND

9NN YY MpYn NLYa O»pPn

6.1 DOWYANI MNNY NNXI0Y \PNNN IWPN PODNY PYHNNN NN MNTY IWOKN

Aonvv
Device Context
(Pen)\ \ (Printer)
(Brush)\ (Plotter)
\ ‘ :
(Font) (A) — I o ; (Screen
s Display)

APNNN WP YV ONON YTINN 6.1 BIVIN
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D"V [Nn YN 6.4

,0N2 WINOYN MY TN PNN OIWPN DWAPNY DONYN MW 5Y5 172
210 1N OIXP JIT OPIAD JPNN WP DI WINIYN MINN TN DMK DNV
YMVYO PIPIY DIY» JPNNN IYPNI MNDN DXNOYY DIUNNYN DIRY DIMIY»I
OV D THYY Y09 1PNNN VPN DY NON NXD D13 TIHNN 1IN \PHNNN IWPN
INND .NoNN NN NPYNNa CS_OWNDC (Class Style) npvnnn 1o ny1n >
DWW NONN DY OMNN TYND O»PNN JPNNN Ivpn ,CS_OWNDC 110N NI TN
TN IOX DAN PNNN WPNY T HaPY 15 GetDC PPN WHnwnD Pwnn
11°90) JPNNN WP TIYN DR 010N XINY INKRD ReleaseDC 1P 8P192 wnNWno
Y097 JPNNN WP WHNHNWN NNN UKD (DY VI PN PNNN WPV
125 ,0MINYY 0N NAN L PNNN WP DXITIND DIIYN NN MIVHY MOINI
TINNVY TY 9PINA OIRYI NIN DY .NIYIANY D00y ,DXUTN LOPL OYaN

.90 DYH DMIN MYN

1NN NTYTNI XXIN NITI] 6.5

MM_ISOTROPIC ,0>TnYn (Mapping Mode) 9% »asn »Y Jpnnn wpnd v
DOYNNYN NIN NN HANN NY WP DTNY DYIN DINY  MM_ANISOTROPIC-)
DI NNV 1O (Viewport) ANgNN 99X (Window) 19nH 032510 DX NIN NvWAa
NPNY MOUPTNINIPL AN NONN .(Orientation) N3NDNY (Scaling Factor) NPT
.(Physical Coordinates) 5129 mMVLT9INIPA - NNNNN N (Logical Coordinates)
MY (Logical Units) /05 M40 N9NND NOYINN NN PR DOYNIP ON T
,(Origin) R HTIPIY OYIN NINNNN IR YN NoNN YN (Physical Units) 59919
NN DX NINND TWUN TP RO RN NP (Y-Extent) y 799 (X-Extent) x 799
VYN NN (Viewport Origin) NMISNND 9N HY R¥IND NP .DNNNND 129N MNP
NN X-Extent ; (Window Origin) 19900 YW X810 17930 Pon> pnIn N ,Offset)
YIND PNIND NIN Y-Extent ; N51ny 1OMY 1Y XN NTIPIN YPOIRD PHINND

OMNY NONID TY RNIND NTIPIN

NNND MR OV X-Extent npvn 71 5y PR NPT O NPTV Windows
YW Y-Extent NPION >T> DY YN NPT 0 NPT Windows .oNn Sv X-Extent -2
MM 90N NN DPTHIN AYN NPT M9 .)oNN YW Y-Extent nNSNN NN
M NYAPY G0N .(Pixels) B 19010 ONMINX NANN Windows TUN NPNON

LOPMAIN DY PNPON DX D) DIYIP INIXNN NINY NONN,NDTN
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7nn X |pnn Yywpa nap 6.6

MY LOPLI NPT MNSN NNIAY OTD JPNN MIVPNL YHNYNY MDY NININN
P¥PN9 WNNYND NPINNN MIYIND .NDATH 1PNNY NIN JPNN2 ,0NIPNIN
NN NWN GetDCEX NPX¥PNAN . )YN N2Y Y\ IWpn »wnD 75 GetDCEX N GetDC
NPINNN MIYIND ATINN PONN Nay (DC) NNSND JpNNn IWpn DY TN
PN PYNN NVPIPNAD MIAPIW MNP T DY MINND \PNNN VPN WHnwno
IUN GetDC MYPNaY NaNIN NN GetDCEX PPN .NMIPON NLYA N T r979)
nowa (Clipping) N3 VNS YT TITN DY INY N2 NOVOY DIVMD NIVINND

2 )9NYY NN 1D NIOIN ©¥aMD GetDCEX MNPNaN NN .NMPYN

HDC GetDCEX (

HWND hWnd, // handle of window
HRGN hrgnClip, // handle of clip region
DWORD flags, // device-context creation flags

) ;

MR T hrgnClip 909N .APIN YD 1AW NONN DX NN hWnd TVN9N
S (Visible Region) AN9N MINN DY INMIN 92NN Y9N IWN (Clipping Region) 1993
0NN APNNN IWPN DX XY DIWHN T PTIN Flags 700190 .MPON NN

.6.1 172V DXVLNANY DXIIYN DY INVYID NN 50N 91D Flags

NYIPY 2N DN, NON NPINND POV PN INSNY JPNNN YpnYy Napna
NN PIY 1IN .NYIAN MINN JPNNN IYPN DX 1INWD 21D ReleaseDC 1P8P19Y
IUPN NINYI PO NN INT D51 NPIDIND DIPINT DAMVND JPNN VPN
NPEPNIN PNV APNNN IWPNY NYNN IN MINK NMINNND YNNY 91> JPNIn
MINNN ONX ,NOND NPONNY THYY 1PNNN VPN NN MPINN GetDCEX-) GetDC
WNDCLASS n321m2 )05 CS_PARENTDC N ,CS_OWNDC ,CS_CLASSDC N7 Tn

.PYNNN NN NNV NIDINND TWRD

flags qvn190 HY¥ D»IWINND DIIIYN 6.1 NYaAV

IR LY 799

9NN 1295 DONNNA YPNNN AWPN NIX PINN | DCX_WINDOW
.MPON 129ND ORNNA RN

N9Y ,(Cache) )1DVLHRNN JPNNN IYPN NN PINND | DCX_CACHE
7Y ,2N7PY 19IN2 .CLASSDC 1N OWNDC 19010
NN CS_OWNDC NN (Overrides) ©NTY 9Py M

.CS_CLASSDC

NN YY (Visible Region) NNIIN N2 wINWND | DCX_PARENTCLIP
AND NMNNON BHYNN NY TIY .AND

GetDCEx .CS_PARENTDC-y WS_CLIPCHILDREN
11292 JPNNN PN MK DY RN NP DN NYIP
.AWnd > Dy 9TINnN PONN SYW SRPYN MIPOYN
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V1999 799

MNONN Y HY DINNDN OINND NN Y915 1N | DCX_CLIPSIBLINGS
.hWnd > Dy 970HN0 NOND Dyny DNOUN

120 NINYN Y HY DINNDN OINKND NN Y915 1N | DCX_CLIPCHILDREN
.hWnd »1> 5y AN NOND NNNNY

DY IPNN WPN DY DIMINNND NN DINND 1N | DCX_NORESETATTRS
NIINYN NN TYUND ,5TNNN NI IMINNDY
VPN vpn

APNNN AWPNA XD WNRNYNDY NN IWAND | DCX_LOCKWINDOWUPDATE
; LockWindowUpdate-5 NN ¥ DN 19298

.Y 9N INRXINY DYDY 91D 9270, NINN

XD NPIDIND IYIND YT 1T TIVA DOUWNNYN
.(Tracking Operation) N2 Py N1V N2

YT DY ITNNY NP MIX NN D910 1N | DCX_EXCLUDERGN
YPNNN AWPN Y ARDN IMNRAN hrgnClip
.GetDCEx »71> Yy 7Ny

YT HY ITINY NN NN (Intersect) TVNN | DCX_INTERSECTRGN
TPNNN WPN Y NIRDN MIND 0Y hrgnClip
.GetDCEx »71> 9y 7vNmnv

oY 1T N TIY IWUND | DCX_VALIDATE
JYPNY 07 127N ,DCX_INTERSECTUPDATE
PN3 NPNY GetDCEX >T> Y 1ININY \PRIn

DY TN N PPN YINOWN IMNHVI

NNt DCX_VALIDATE-Y DCX_INTERSECTUPDATE
.BeginPaint 1M X192 vinIwH

,Draw_Hollow n°51N2 M2ann ,GetDCEx NY¥p9N NS NN 210 1IN PaAnY »71d
INPN NYNPNYN NIMNN (Chap06 PP N2) NT 19D GNNNN NVOPNIY
.DNDN MINND NHIN ,NONN DY MPON DLW 1PNNN IWPN DX PYNY >T5 GetDCEx

.()251) 929N MINN XYY ,MPOIN NVLYI NN 1291 TD INNX NINN NMINN

NoSTNY [pNn Win Nt 6.7

VY TIVA PNNa LYY PIXY TO PN OIYPNI WHNYNY MO NMIDINND
VY9 NPNNY ,(Public WX Private ,>MN2>% X YVY9) 0NN JPNN MIWPN Windows-D
9189 713 CreateDC P8P WHNWNAY NMIDIND DY .0MINP DMIWPN PR OMINN
TINPNON NN .NIONNN OT DY ATINY DV WYY JPNNN DX PN avpn

A9N9 3810Y 29 151N D¥am> CreateDC
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HDC CreateDC (
LPCTSTR lpszDriver, // pointer to string
// specifying driver name
LPCTSTR lpszDevice, // pointer to string
// specifying device name
LPCTSTR lpszOutput, // do not use; set to NULL
CONST DEVMODE *1lpInitData // pointer to optional
// printer data
)i

.6.2 NY2V2 DYVNINY DMIVNIAN NN NYAPN CreateDC NXXPNAN

.CreateDC M 8291 Y¥ D>VNI9N 6.2 NYAL

NMNID 99199

DXVUNNYN Windows S¥ MNTIP MNDI) NIAY 1INV DMWY | |pszDriver
570 YW (MNP HHA) YIPN DY DX PTHND >TD ,NT VNI
CreateDC ,Win32 »0D121n 0¥ Windows 9x -1 .\pNnN

YIIN : 9991 Y1 XYY DY ,NULL DD PNy Nt 90n799 nnoynn
DISPLAY N3NNI NITHIN T DY NNXND 1NN IWpPn PYnY N8N
INY 95, DISPLAY N1 N1 9VNI9 9WNXD .NULL-1 nn»Nnonn
9VNI9N ,Windows NT N2°202 .NULL nynd D¥2»N D0NI9N
1730 WX NULL-21 nH»NoNn 0NN NNINnY ¥asn IpszDriver
555 7972V ,NOSTH PN DN DY IN ,NNINN 1IN ay DISPLAY
.WINSPOOL NN

YPNN DY DX N TIY NULL-2 NN»NOND 0NN NHINNDY WIANN | IpszDevice
DV NN NI NOSTIN DN 2 AYNNYN NIDINNY DNDHN VLYIN
Sv N9 DY INVY ,7Epson FX-807 ) TY 115 ,0590 1NN
YNNYNY 2N NN .NDSTHN N0 DY NIONA XD, Windows
.IpszDevice 7VN92

.Win32 »m1¥»2 12 Wnnwn DX DY 00790 Nndynn Windows | IpszOutput
,NULL 7997 X N1 701792 228NY 072778 Win32 »o01an oomw»
1INV DIV DY MNIRN PIDY T M IpszOutput-v 1150
.Windows Y¥ mNTPIN NINDI 1Y

N PNNN DM N2AY 5>5nY DEVMODE Non Mmand ¥asn | IplnitData
N5ap»n DocumentProperties NYXPNON .JPNNY DOTIN DINNN
IpInitData 9V .ITNNN JPNNY DNNNA IMN NNONMY NT 1IN
2TNNN N2 DINNN WHNWN 1PNNN 97N OX NULL n»nd a»n
AUNNYNN T DY 9 TINY ,(NIY> DN)
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PN NIAY JPNN IWPNY DT XIN NN TN ,NNY8N CreateDC 1P¥PION DN
NULL X311 9%mnn 7y ,n9wo) CreateDC DN ; 1TNNN

WIANNY NYYW NINKRND TVNI92 NOXY CreateDC ¥PNON ,6.2 NYAVA NINIY IO
DO TINMN DINDND NN DX JPNNN DN 92y 901N 9wNx DEVMODE non many
Apnny

19NV 28IV 95 DEVMODE 132171 NN 171730 Win32 API

typedef struct devicemode ({

TCHAR dmDeviceName [32] ;
WORD dmSpecVersion;
WORD dmDriverVersion;
WORD dmSize;
WORD dmDriverExtra;
DWORD dmFields;
short dmOrientaion;
short dmPaperSize;
short dmPaperLength;
short dmPaperWidth;
short dmScale;
short dmCopies;
short dmDefaultSource;
short dmPrintQuality;
short dmColor;
short dmDuplex;
short dmYResolution;
short dmTTOption;
short dmCollate;
TCHAR dmFormName [32] ;
WORD dmUnusedPadding;
USHORT dmBitsPerPel;
DWORD dmPelsWidth;
DWORD dmPelsHeight;
DWORD dmDisplayFlags;
DWORD dmDisplayFrequency;
} DEVMODE;

.NOATHN YV NTIAYN N2X2DY 1PNNN DINDN DY Y7110 95 DEVMODE 0111 Man
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.DEVMODE D111 M2an Y¥ D 129NN NN NVIN 6.3 NHav

.DEVMODE nyann »2>N :6.3 NYav

NNON

92°N

,INTO) 12 THIN JPNNN IMINY JPNND DY IR THIN
.(PCL/HP LaserJet® Yw N {pna "PCL/HP Laserlet”
.DIPNNN YOMIN 1’2 DTN NN INT NHINND

dmDeviceName

9INNND 21N NNON HW NDIIN 19010 NN PTHIN
APNNN WP MAN DMYY DDIANY

dmSpecVersion

YN, NDITHN DY JPNNN NI NDI) I90N NN PTHIN
APNNN 9130 NN YT DY TN

dmbDriverVersion

Dw» ONX .DEVDEMO Mann Yv ,0°N12a,57H0 IX DTN
NPNNN 9NN DY OINRNSYN OMNMN PON NN P9 9N
TN DN VAPY YD NT IR WHNYNY DY MIVINI
NV MDA AWNNND TIVNW Y20 NN

dmSize

IPNNN DN HY D»VIY BN DINIAN IIDN NN DO
1N PN 9NN OX .DEVDEMO Mans 0apiy 91w
.DANYD 13 TV ¥YAP ,JPNNY YTIN Y101 wHNYN

dmbDriverExtra

5NN DEVDEMO M)252 YIRWIY DMIDRNN NDN DTN
NYONRNN (DM_ORIENTATION-5 N97310) DOX N0 92D
,(DM_PAPERSIZE-> Nn77)1) 1 n>2>0 ; dmOrientaion->
1PNN 90 .ARSN 7O ,dmPaperSize NN 7T TUN
NOSTHN NMNTNIVY DIPRNNHY DN P TOIN NOSTHN

dmFields

NYN TR TIY NPND 91D 1T DX .GTN PN NN M2
IN,(79IXD) DMORIENT_PORTRAIT (1) : DYX2N D990
.(aM15) DEMORIENT_LANDSCAPE (2)

dmOrientaion

,DAND MY 92X M1APY IWAN .NDTNY TN DTN NN IMA2
DMINN YT DY DIYAPI 19NN §TN 2N DN
TMIVONA ,NINN .dmPaperWidth-y dmPaperLength
DY59¥N NNOYIN THNRD dmPaperSize 92)XN NN W2APY
.6.4 NY2VA DXVNANY DNINNN

dmPaperSize

,dmPaperSize 12NN YT DY 1TNNY TN TIIN IN 9P
195 ,07PNN Y IN TPWINR DNNINY 9T 5T 1Y
1IN IDNNY 9T HY DATNY MDY ,N1DP0 MO TN

IUN N 11202V DIV INY DY THY 0T TIY DA

L0DYDNRN NPVY DY MTN DN OV TNINR D PTIN

dmPaperLength
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NMNID

92N

.dmPaperSize 12)NN YT YY 1TNNRY 9T M AR 9GP

dmPaperWidth

X (Scales) 3737n DEVDEMO 1)21n7 12w DINN DX DTN
DN DITIND TN YT NN XITH N1 DN .DOTINN VYN
97 ,NHNTY .dmScale/100 S¥ ©N*2 ,97TN DV IPON HTND
50 -5 NMWY dmScale 77y DY (Letter-Sized) YoIXMP 97T
NN 17X22 971532 97T 105 0 92ON

17> NPYONNN VOPLN VLYY 29N ,(N"D 4356 -D)
.DNYY DYNPNRN 2NN THIND MINNNI

dmScale

T0IN YPANN DX IDSTPY DXPNYNN 190N NN 1N
.DPNYN M2

dmCopies

JDAN NYNY 2MN - NNY

dmbDefaultSource

D39 NYIAIN ¥ .NDATHN DY INIDIININ AN PTIN
:1PNNA DMV DPNRY 0NN

DMRES_HIGH
DMRES_MEDIUM
DMRES_LOW
DMRES_DRAFT
,(Non-Constant) ¥12 12KV 21N TIY 97510 NT 9N ON
Dots Per — DPI) /N»RY MTIPIN 19010 NXR PTHID TIVD IN
APNNA MONY 191N 199 (Inch

dmPrintQuality

MOATNA TNN YANI NDITN PAY ¥aNI NOATN 2 NN

dmColor
1113 VNI DMIVHN DYDY DN PPNOY DYDY .yaN
DMCOLOR_COLOR
DMCOLOR_MONOCHROME
NP9TN N ,(Duplex) MVMIVIN NTN-1T NOITN IM2 | dmDuplex

Sv 127 N9%9N 0y ,Double Sided) N9 MY N-1T
.Duplex NVYYA DOTND MDY MOITH NIAY (1IN
1717 VNI OMIWAN 1PNDY DIIIYN

DMDUP_SIMPLEX
DMDUP_HORIZONTAL
DMDUP_VERTICAL

NOOTNN YV (Y-Resolution) Y 98 NI PTHIN
9NN ,NT TN NAONNND NOOTHN DN INIPNY MTIiPIa
(X-Resolution) X 978 n7$193119 NN T dmPrintQuality
JNPND MITIPIL,N0YTNN YV

dmYResolution
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NMNID

92N

TrueType® »91) DX9TNY NN NDHTHN PN PTIN
$10NYY DYIYNN TNNR 991D D15 N YN

YT .NPY993D TrueType 29 ©297n DMTT_BITMAP
.NDY0 MOATHA HTNHNN NI NYW

D59 091D DNYV) TrueType 91 DMTT_DOWNLOAD
MOYTNA HTHNN NI NDIWD MY .(Soft Fonts)

Nova MWNNYN IWK (Hewlett Packard) T1p9-050
.(Printer Control Language) PCL — n0aTnY NIpan

919 JPNNN YW 01900 95N DMTT_SUBDEV
MUOTHNIA STNNN N2 NS Y . TrueType
.PostScript®

dmTTOption

,DXPMY PIDINI YNNYNY NN NDITNHN OX PTHIN
VINOWN .01 DOPMY DIDOTN TUND

95y VYA NMAY MPNN TWINY DMCOLLATE_FALSE-2
NNN DYS P NOSTND OXNOWI DMNMNY JPON ,INY
UATIN DPMYN 190N MDN KDY, 097N 9T DD M1y
990D NX NIXNY NDSTNY 9T NN NNV NNIOINN
mM1NY 915> dmCollate 92INN IDXOTNY WITTY DIIYON
:)9NOVW ©YI9YNN THN

DYPNYN DIDTN TUNI NN - DMCOLLATE_TRUE
Rl

DY0OTIN TUND , NN N9Y - DMCOLLATE_FALSE
D19 DYPNYN

dmcCollate

N2 WNNWNY T8V (Form) N°2Nn Y¥ DWN DX DTN
NP DAPY IWON (09I ANON IN D ANON ,NHNTY)
¥ EnumForms 1Y8P)190 MYNNNI MNVY OV Nndv
.Windows

dmFormName

T8 TN (DWORD) 12195 N2 91200 Mann DX IW»N
NIMIY LMDITNPII YN DNYNNY IN DT 1N WHNYND
NNIDINI NNNYNY DI1DY 12T DY VIO W DY NN
.Windows Sv Ry ny

dmUnusedPadding

WPNN YV YANN NNV NN HDPIAY NP0 PTIN
912y NP0 8 ,0oYaN 16 MY NP0 4 ,NNNTY N8N
DAY 65536 712y NP 16 I ,DIYIN 256

dmBitsPerPel

SNV PNNN NVYN DY ,DYIDP91 , 2NN NN PTIN

DmPelsWidth
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NMNID 92N

NN IPNNN NVWN YV ,0°90P%92 ,NaNN NN PTIN

dmPelsHeight

DN PPNYY DIIIYN JPNNN DY ININNN AN DN PTHIN
:dmDisplayFlags 92> 912y DYpn 09T

DN ONYIAN YPNN NN INNYNNY T DM_GRAYSCALE
VAN NN NMI0INN ,NT DXT DOYIP KD

.(Interlaced) y9>72 N8N 281 9> DM_INTERLACED
TINNN ANNY NNMIN NAIDINN ,NT DIT DXYAIP RY DN
.(Non_Interlaced) N9*¥7 NP*»102 NNNN NN

dmDisplayFlags

PN YV (MWD DNNN) XN ,MPTNN DX DTN
.DMDN NTIAY AN INNNN

dmbDisplayFrequency

DYOINNNY D20 DWAP Yapn dmPaperSize VNI ,6.3 NYAVA VIVNY IND
.DY921P0N MNINOYTN PN NVIAN 6.4 NIV .DPNINDIQY DIXINI M YT

L0 DTN DYNIPN DYDY 6.4 NYAL

9990 Y1)

T

PN 11 X 8 172 ,(Letter) anon

DMPAPER_LETTER

INPN 14 X 8 172 ,(Legal) SN»D

DMPAPER_LEGAL

0NN 297 X 210 ,A4 YD)

DMPAPER_A4

NN 11 X 17 ,Ledger

DMPAPER_LEDGER

NN 8 172 X 5 172 Statement

DMPAPER_STATEMENT

NN 10 172 X 7 1/4 ,Executive

DMPAPER_EXECUTIVE

NN 13 X 8 172 ,(Folio) 719

DMPAPER_FOLIO

0NN 275 X 215 ,(Quarto) YOINNP

DMPAPER_QUARTO

INPN 17 X 111997

DMPAPER_11X17

NN 9172 X4 1/8 ,#10 Movyn

DMPAPER_ENV_10

NN 11 X 14 7/8 ,US Std Fanfold

DMPAPER_FANFOLD_US

NN 13 X 8 172 ,Fanfold 231093 HND

DMPAPER_FANFOLD_LGL_GERMAN
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92>NN .dmDisplayMode 92NN YINN DRI JPNNN YN YW D»VI9N DINNIN
712y 12NV DIMIYMN .DMVIY DN DY DXNIAN 190N NN PTH dmDriverExtra
NN DY PTINY YT IpszOutput 10NI92 DIWNNWH Windows DY MNTIP NINDI)
NN OV PINY 09N DPR Win32 Y0D1an oMmY»n NDIPY D9TNY IN
StartDoc MINPNAD NNIP YT DY XNDIPY DTNY D913 Win32 »0D1an DImwu»n
NP OV OV 2190100 DX PTIN OV IpszOutput 10NI19N YWN ,DOCINFO Nyann oy
AMN PINNY DeleteDC 71°8P)195 RIP JPNNN IWPN DX 9N TIN TON TUNDI .09
,Print_File n°)51n2 yMann ,CreateDC 7O¥PNIN NI NN 210 ANV PIANY »T5
NO9THN NINNN .(Books\59285\chap06 M N3a) N T90Y 9NINNN NVIOPNIY
L0907 Test! MAVAND 1N YNNWYNT IYURD ,NDITHNI VOPL HY NNX NNY
oV ,7MVYPNIY TIPA INOYW IND .NDITHY JPNNN IWPN NN N8 CreateDC
SMINY DINTOY YT INMIN NN TMIVONI YaN ,7’Kyosera FS-6807 NN NooaTHn
NN M2PY > EnumPrinters 17823192 WNNWYAY D0IN LTOW NOIYNIA NNV IPNIN
YWYNN TIPN NN N1 WndProc mMYPNoN IOV 2WNNa1 Mpnny NosTNHn ov

.Print_File 751N S¥ mMm>wna 5900y

- CreateCompatibleDC 6.8
[N2'TA |7 YWEn Ny

LYY INNY YT NPIDIND JPNN MIVYPNA WHNYNY IWIRY NTNRD DINTIP DXYDI
APNNN AWPN TIND AW KD NIDID 1PN NVIDIND ,NINT DY .MOITHDY IISND
WPDNY DIRNND YN NI PN IWPn NN CreateCompatibleDC 11PN
2N NNN LIPS MTIYAY NI JPNN IWPNL WHNYND 91D DIYOY 29D ISV
MINN JPNNN IWPN TN 021530 N2N AN (Bitmap) H%3%0 nNan 1INao
NMINT POND OTI JPNNN IWPNL YRNYND TMIYOND L, NYDD Non NN1
™Man 0y MTAY NNV DY 951 .NDATHN N TONN DN PINYN NIINIY
Nan NN NYINN NNPNRN IDINN L(DININ DY 1PDY THHN TYR) NPIO
NN .DNDN JPNN PN IR DMIN DPINYN T NN NI 1PN VPN NP ON

29NV NNV 29D NN ©¥aMD CreateCompatibleDC P8P

HDC CreateCompatibleDC (HDC hdc) ;

8PNON ,NULL DY hdc m R BOX pnnn avpn AR DM hdc 90Nn1910
.DIYMN JY ONONN TONY DIRNNY NI JpNn IWpPn NN CreateCompatibleDC
\PDN AWPNY DT XN NMNN TN ,NNONN CreateCompatibleDC 1 81910 DN

NULL 290 93mnn 7yn ,nowo) CreateCompatibleDC DN ; 1719232

MYIY9a DOMNY DNPNN OY P9 CreateCompatibleDC 18PN WHNYNY TWIN
YO DY NYI MDY THIN JPNNN DN MIAPY 915 Dw»n (Raster Operations) HYWA
NIV JPNNN IWPNL NP TN PR IWURD .GetDeviceCaps 1P8PN9Y NP

NN PINNY »75 DeleteDC 282190 NIPY TN
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nM5N2 NN ,CreateCompatibleDC 7P8PNON NOWH NN 21V NP PANd 71D
MYV NINNN .(chap06 MPPNI) NT 19DY 9NN NVOPNIY ,Draw_Bitmap
DMIN NPXNYN T NN LIV IPNNN IWPNI DINMIN NNPHNYT NPIDO NN
oW SVYNN TPn IR 1991 WndProc mISpNan 995 .I9Nnn Y¥ Mpbn novd

.Draw_Bitmap n)oynn

2nan NI uTtnx 6.9
|

YNYY TOV DNV NP9 VOPYV DY 1D JPNN IWPNI MYNNYN NIDIND
.(Plotters) ©’»1N IN MODOTHN 1D ,0NPNND VI NIAYY TONN DY MNISND ,MIVN
MO 5Y YN N YITT PN ,1NN IN NDATHY VY PIANY NN NNIDINN IYND
92pY »15 GetDeviceCaps MO¥P91 DXWNNYN .VLYAN NX PINR NIVIV 35 JPNIN
195 DYaM>5 GetDeviceCaps NP¥PNAN AN TN JPNNN MTIN YTINMT YR NN

:9NOYW NYTHNA

int GetDeviceCaps (HDC hdc, int nIndex);

TNV VMO NN NN nIndex IVNION JPNNN IYPN NN NN hdc VNN
.6.5 19202 DYVNNNY DIIIYN THN NPNY 91D nIndex IVNISN .INNY

.nIndex 1VHNI97 YV DMIVOIN DYDY :6.5 NYavL

YITa | (NN IN) OPTIN

APNNN 91N NO7) | DRIVERVERSION

D29YNN) TIY 92 NN NDID ; 1PNNN DY MNYNDVN | TECHNOLOGY
.6.6 1YV DXONONY

AVanN ToNN DY ,0VNM5N2 ,AMI | HORZSIZE

AON TONN HY 0V NN | VERTSIZE

.TONN YV 05091 ,2N7 | HORZRES

LTONN DY WY NP ,NAN | VERTRES

STONRN 2ANIY M0 NP D01 DYDDP91 190N | LOGPIXELSX

STONRN NN MY NN YD1 DODPIAN 1901 | LOGPIXELSY

2029 Y5 912y DIHNDN DIYIAND NMDD 190N | BITSPIXEL

YAXN OIMYIN 901 | PLANES

.DN0NN JPNNA MYIANN 1901 | NUMBRUSHES

.D”0NN IPHNA OX0YN 19910 | NUMPENS
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vIva

(NN9N IN) OPTIN

.DN0NNIPNNA DN 90N

NUMFONTS

WPNNY W DX )PNNN YV DIYIANND NYIVA NIDON 190N
955 NP2O 8 - 1IN RO HV (color depth) yaN Py
21T AN YA PRI Oy DNPNN NIAY .HDPI

.-1 P3Pn GetDeviceCaps

NUMCOLORS

9189 12 WNNYN YPNNNY L IPNnn Y0P Y ron an))
.DMNMP

ASPECTX

Y8912 YNNYN JPNNNY ) 1PNNN SOR9 DY YON> Na)
.DMNP

ASPECTY

12 VNINYN JPNNNY )PNNN D09 DY NDIONND 2N
DMNP VYD

ASPECTXY

NNY

PDEVICESIZE

1PNNN DR PNND DY NN M1 NN PN TUN 97T
109y ,NINKN ; 1 XIN 0NN TIY L1290 NNHY 91D
.DAND

CLIPCAPS

.N97yNN YV (Palette) DYyaNN NI MDNON 190N
NION NN PIYITN JPNNN DNIN DX P 9PN N OPTIN
DN P9 1% X3, RASTERCAPS DpTyN1 RC_PALETTE
.19¥1m) Windows 9x NDI) NN DNIN JPNAN DN

SIZEPALETTE

N2IYNN YV DIYIAND NI MNNRYN MDNON 190N
ON NN PIOTN IPNNN YN DX PI 9PN N OPTIN
DN 77 2% X3 ,RASTERCAPS ©p 782 RC_PALETTE
.5y Windows 9x ONXIN \pNNN YN

NUMRESERVED

D0P29Y NP0 JPNNN DY NOVNNN YIND NN
MON NN PIYOTN JPNNN DN DX P 9PN N OPTIN
DN 77 9% X)) ,RASTERCAPS ©p1>Na RC_PALETTE
.N9Y1MY 9x NO) Windows DNIN YPNNN DN

COLORRES

NN HPVAN TN AN INT,NOITHN NPNN N1AY
NOATNY WIAPI DPMITINY NOITHD ,NNHNTY APNN
YOI AN YW UNPK 8.5 x 111970 972 600dpi -2
TN VYN PPN GTNY TI0 20 OOV \PNN MT N 5100
2397 1OP X B2IYDY )1 HYYW NDITNN NOLYNI DITH

PHYSICALWIDTH
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vITa | (NN IN) OPTIN

NN PV TN N2 INT ,NOTNN MNPNN NAY | PHYSICALHEIGHT
N09TNY AP MITHINY NOITH ,NNINTY PNIN

5S¢ N2 W NN 8.5 x 111971w 972 600dpi -2
TN VYN PPN GTNY TIY 20 OOV .\PNN MM 6600
30N JOP PN DYDY )19 DY NDSTNN NLYNI DI

NAVYNN YPNN MTNA PNINN ,NDITNN MIPNN MY | PHYSICALOFFSETX
NLY DY TOONNYN NAYD TY S9N TN DY NIORNYN
NOATND WIAPI MMITINY NOATH ,NPNTY .NOITIN
12197 NN IWNY NPN 8.5 x 11 1971w 972 600dpi -2
SV NP IINNYN YTNAY INPOND 0.25 NNINT DTN
150 YW >PAIN YDA (PO PNIN N Offset) VO YW 971N
APNN MR

NAYNN YPNN MTN2 PNIANN ,NDTIN NPNN NAY | PHYSICALOFFSETY
NLY YV MPOYN NAYD TY YVAN §TN YV MPOYN
NOATNY WIAPI NPMITHINY NOITH ,NNNTY .NOTHN
19127 NN IWNY NP 8.5 X 11 19TV 972 600dpi -2
VO WYL, GTN DY )1OYN NPRD 0.5 NNINA DTND
APNN MTN 300 YW Y2IN PP (PON PNIN N Offset)

MIYIN 28PN ,Windows NT nnn , I8N »pnn 1y | VREFRESH
NP .(Hz) 77w DINNNIA )PNNN DY NN IDIND
ANP SW HTHNT N2 AN INMH 1IN 0 YW HIDIN Y
Display Hardware's Default Refresh) n)Nnn N300 YIVI
DMNN T HY HHD 7772 Yap) N HTNN NI TIY (Rate
1O DY IN,AVNNN YW DORN NIY HY IN ISP DYV YW
DY NMINNN NPXPNN NVNNYN NPRY ,NNNN NN
.ChangeDisplaySettings N)TY 15 ,Win32

Virtual) YoX109M0 NTayN \NDIY DY 0509291 ,2M7 | DESKTOPHORZRES
973 NPNY 919> N 7Y .Windows NT nnn 9 ,(Desktop
YINIVI NTIAY INDIVA TOIN PNNN IWND HORZRES-1»

M2 MINNNIN

Virtual) >'oN107910 NTIAYN DDV YV 09092 ,N2) | DESKTOPVERTRES
2Y7) NN 915 N3 7Y .Windows NT nnn P9 ,(Desktop
POYNIVIN NTHIAY INDIVA THIN JPNNN TWRD VERTRES-1»
2D MINSN IN
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vIva

(NN9N IN) OPTIN

YT DY ANPN PPN VN NNAY JPNIN DY GTVINND NYON
IPNHONNA Ay Windows NT nnn 9,017 D909
Y97 PN MNTN WM M NPIDIND ,DPV0

W Windows-5 Wow 1810 DX TIY .11 TV DY M;Nad
D212 NN 1PNNN DY IPNN MIVPM JPNNY NYNIN
ANYOD MY wHnwno

BLTALIGNMENT

Raster) NP»10N IN NYIN NMIZID NN 1NN TUNR TIY
.6.7 19202 LNV NS ,JPNNN YV (Capabilities

RASTERCAPS

(Curve Capabilities) NmIpPYN M1 NN I8N IYN TV
.6.8 N9V VNNV IND PNNN DY

CURVECAPS

Y (Line Capabilities) ypn MD12> NN I8N IWUN TIY
.6.9 1YV LNBNY IO PPN

LINECAPS

(Polygon Capabilities) 1129191 M9157 NN PI8N GUN TIY
.6.10 N9V VNNV IND ) JPNNN DY

POLYGONALCAPS

S (Text Capabilities) VOPVLN MDI NN PINN IYN TIY
.6.11 192V VNNV NI JPNNN

TEXTCAPS

OPNNN 5NN NYNDNOV AN PNNNN NYNT NNIINN ORY NINID 1NN 6.5 NHIV2
.6.6 192V DYVNANY DITITN YN TNN NN GetDeviceCaps-2 NNIIPN

APNN 5NN NINTNOL HY DMIWIN DIND NAY DXITNINN OIIXTN DIV :6.6 NYAV

vwIvra

79

(Vector Plotter) »10PM 1NN

DT_PLOTTER

(Raster Display) NP0 7 nWA N

DT_RASDISPLAY

(Raster Printer) NP> 7 NWI NOYTN

DT_RASPRINTER

(Raster Printer) NpP>»10 7 NWY NHYNN

DT_RASCAMERA

(Character Stream) D )N 989

DT_CHARSTREAM

(Metafile 2P WX ,Metafile) dy-X11p

DT_METAFILE

(Display file) P81 XP

DT_DISPFILE
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MWD HY-NYNIP YV pNNN PN X NN hde VNI DRY oY 15 DYWY 2wWN
DTIP PYNR NONMNNAY JPNNN SY 1T 7NN JPNNN NPNYNOL (Enhanced Metafile)
SV PNN IWPN XN AWPNN OR WAPY 1T .CreatEnhMetaFile NY¥P»aY 7100w

.GetObjectType M¥P192 WNRNWNY TN ,99WN1 HY-N1IP

NNIPN LI DTV IPNNN DY NYIAN NINON NN NN NIMN NNINN ONX 91020
MNON NN NYNT MIOINN IWND .RASTERCAPS ¥1apn NN 91951 GetDeviceCaps-Y
NONND INY IR CTAN TV R DIPNN DY MND TN IPNN SY nvan

.6.7 NY2V2 OXVNINN

.RASTERCAPS nv>3171 M2y 0XI11NINN DMIYIRD DI :6.7 NY20

vwIvra nyos

(Banding Support) ©5 n>*nn N7

RC_BANDING

NP0 MON PAYNY D1

RC_BITBLT

64K -n MOTHY NPDD MO TINNY N>

RC_BITMAP64

GetDIBits-) SetDIBits NP9 TINVNY N1

RC_DI_BITMAP

SetDIBitsToDevice MYpP92 TINND 51

RC_DIBTODEV

FloodFill DN 9N %9 yas »1vrn ysab v

RC_FLOODFILL

Windows 9x Y¥ D nNYa Tinnd 91

RC_GDI20_OUTPUT

1PN DDA DIWIAN MY PTIN

RC_PALETTE

(Capable Of Scaling) Y375 912

RC_SCALING

StretchBIt NY*NPNON NN DPYIND 91D

RC_STRETCHBLT

StretchDIBits NP9 NN D>¥and 91

RC_STRETCHDIB

,(Rastering Capabilities) ypnnn YW MW In N915Y HY NPININY VITTH YTR5 qoNa
NN VY9 PXANDY PINY JPNNN NDID MTIN YN MDIP OXNOYY MDIN N
MIXD DY MMPYN Y N IR P70 TMIVANA (Curved Figures) minipy
DYIIYNN INY N TAN TIY NINH CURVECAPS Nwr 3TN .CURVECAPS nwdaTh

.6.8 NY2V DOVNINY
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.CURVECAPS-5> N> pnn NRYIND DXITMND 099y :6.8 NYav

V1929 799

NMIPYL TN IPXIPNNN | CC_NONE

DY2IVN M8 915 ypNnN | CC_CIRCLES

(Pie Wedges) Ny moi19 98 915 \ypninn | CC_PIE

(Chord Arc) YO9ON YOPN X5 519> Ypnnn | CC_CHORD

MOPON INY 915 \pNNN | CC_ELLIPSES

(Wide Borders) Dana m>12) 98Y 515 ypnnn | CC_WIDE

(Styled Borders) 11250 Dy mM912) 985 519> \pnnn | CC_STYLED

ND OYY DN M) XY 9D Ypninn | CC_WIDESTYLED

(Interior) ©*9 XY 915> ypNNN | CC_INTERIORS

(Rounded Rectangles) ©*90y1n 0291 8D 51D JPNNN | CC_ROUNDRECT

299Y .ANT MYYY 91D IPRY IN,NIMPY DY IPN NIVON NPNY MDD Jpnind
M5 NN P1T2D NPIDINN MIVINRI .NINDNDH DINP ¥ MDD D) W DIPNIN
DMIYONN DYIIYN NN NVIAN 6.9 NYAV .LINECAPS NNdIpn DY DNP DY I8N

.LINECAPS N1 3TN1n NRXIND DMIININN

.LINECAPS nN>7{N1n NRXIND DXTMNN D2I9¥N :6.9 NYaLv

vI7%0 799

DONP 1Y THIN N YPNNN | LC_NONE

(Polyline) ¥9181 989 919> ypninn | LC_POLYLINE

(Marker) y2>0 985 519 ypnnN | LC_MARKER

(Multiple Markers) ©>29 D100 985 919> YpNNN | LC_POLYMARKER

02N OMNP XY D13 PNnN | LC_WIDE

NN DY NP XY 91D PN | LC_STYLED

NN OYY DX2NT OMNP XY 91D \pnnn | LC_WIDESTYLED

(Interior) ©9 XY 9192 ypNNN | LC_INTERIORS

029 DIPNI NYIT NN ,DI9HYNI DINP XY 1PNNN NI YY YN qoNa
NI D219V ,07251 0N (Polygons) DIWDINN 98D \PNNN NYID DY NyTH
,POLYGONALCAPS-2 w110°¥ > 1> Dy ,NNRY MVYY 1PNNN MDD NN Pr710 TMIVONI

.6.10 1YV DYVNNNY DIIIYNN ANV IN TANX TIY NPTNN TUN
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.POLYGONALCAPS-> nx>9pnn NRYIND DMITNINND DOIWIND DYD9YN :6.10 NHaL

v 79y
DOYIINND TN ION JPNNN | PC_NONE
NN DIRIND DIYIINN 1N D1 JPNNN | PC_POLYGON

P9 NNYNN Windows ,71m195 .(Alternate-Fill Polygons)
2Y NNNY NINK OPIN YINY IWANY DN YNVY NN
.6.2 DYYIANA AN .M HY INT-OIN 19010 NYONN ST

D291 8Y 51D JpNn

PC_RECTANGLE

DNYY DN YNLY HIY DIVYIIND XD DI JPNIN
.6.2 DYYIN2 2NN .(Winding-Fill Polygons) DYX9 1010

PC_WINDPOLYGON

2T TN NP NS 51 PNIN

PC_SCANLINE

DN M) MY 91D ypnnn

PC_WIDE

M0 DY MDA XD DI JPNIN

PC_STYLED

N0 O 0N MDY 1KY 91D PN

PC_WIDESTYLED

.(Interior) ©)9 98Y 919> ypnin

PC_INTERIORS

A AN

ALTERNATE WINDING

.Winding >3y Alternate »a 91910 "N :6.2 DIYIN

APNNN Y LOPLN NNXN MDD DY YN AYNT NIDNN MIAT OMIYI DD
DNRIP OT DY JPNNN DY LOPLN NNIN MDD NN PITAD NPIDNNN MIVINA
NN PINNN TIY AN DY I0NIS TEXTCAPS 70n19N0 DY DeviceCaps NI8pNaY

.6.11 NY2V NN .LOPLN NNINN MNP
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.TEXTCAPS-5 nx>pnn NXXIND DXITMNN DMIWAND DYOIYN :6.11 NYav

vIvra

T9y

MIN VY HY PPT NYID JPNNY W
.(Character Output Precision)

TC_OP_CHARACTER

MIN VY HY PYT NI JPNND W
.(Stroke Output Precision)

TC_OP_STROKE

TONN NP DY PYT N0 \PNND v
.(Stroke Clip Precision)

TC_CP_STROKE

.N5YN 90 -2 1NN NN 2210 D15 yPNnn

TC_CR_90

N Y5 22909 9D yjpninn

TC_CR_ANY

X PN TNNRY NTI9) 77N XY 51D Jpnn
Y VN TNINDY

TC_SF_X_YINDEP

.DY2195 ONN Y NPT NDID JPNY

TC_SA_DOUBLE

7252 DAYV DXI9DN DY NMIDIFDI YNRNYN 1PNNN
DN NPTY

TC_SA_INTEGER

AN OY PN NPTH NI NI YOI wHNWN JPNIn

TC_SA_CONTIN

9195 YpWN YHya 0NN XY 91D PN
.0Y/NvaTN)

TC_EA_DOUBLE

DN MVNY DI JPNIN

TC_IA_ABLE

NNNN P 25YY 51D Jpnnn

TC_UA_ABLE

.DININ DMNP N 51 IPNIN

TC_SO_ABLE

.(Raster Fonts) N9 7931 985 519 yjpnnn

TC_RA_ABLE

.(Vector Fonts) 91071 291 985 519 ypninn

TC_VA_ABLE

LDAN NPND 29N ;INY

TC_RESERVED

2192 NY2YNA VIDOW T DY 91930 D192 1N PN
.(Bit-Block Transfer) ny2>0

TC_SCROLLBLT

™MIdMN2 PMann ,GetDeviceCaps MMYPNAN NYIVY NN IV NV PaANY 1D
TINPNI NYHNYNI NMI0INN (Chap06) NT 190 gN¥NN NVoPNaIY ,Get_DevC
IUPNa NYNNYn Get_DevC NMOINN .TONY YN PN NNY »15 CreatelC
NIDIND XN NIY YAND ONYIN 130N HDPIAY NPDYON 190N KINNY YT [ INNIY
NN YNINY TIPN .NVINN DD MWYDY 15 GetDeviceCaps-2 nwnnwn Get_DevC

.WndProc 17813192 75910 195 XN ,OUyNn YN
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GetSystemMetrics n'xjnion 6.70
17N NNy

IN,)2-PYN ,AR-ITN NID OX P2, )NIND LIV PANN 55 LYND HNIY NI NPIDINN
YNID NMI2MN NPIDOINNY TN NXINN NYIPHND 211N MTIWIN NNN TP NoN
IUAN .AVNNN AN DY OO DTHND DINNNY YT ,7PNONN ANNND DT NITY NN
DY 7OV AWNNN NOIYNI NINYDIY MITHINN DY INX YRY 90N ,NY YN PUND
M DY NN NYP NDaAPN 1T INPNY .GetSystemMetrics NINPNNL WIDOIY T
M .(System Configuration) :99¥m HN¥M NMY (System Metrics) Nna9vn
95 .Windows 1> Dy DNOXINY DXVINYNND DY (NN 2AMNI) DYTONN 1N NIIYN
INPNON NN .DWOPI91 DN GetSystemMetrics 7PNPNON NYAPHY DITHINN

:19NOW NITHINL IND DX2AMD GetSystemMetrics

int GetSystemMetrics (int nIndex) ;

DNINN - DI DX IR NOWNHN NN AR PTHIN nindex VNN
9y Y5 .am M on SM_CX* oy D5 Daph noN GetSystemMetrics-v
.6.12 19202 DYVNONN DYIIYN NN PTHN Windows API .12 MTH 0N SM_CY*

.GetSystemMetrics MY8P9N YT DY ITNRD 1NNIYW NIIWNN TN :6.12 NHaV

VI 79

NINYN NITON NIIWNN TN DIPTHINY DOIXT | SM_ARRANGE
.(9N0Y ONVPIN YD) DIYNINN

DN9YNN AN INTIR WNNYNN TN PTHIN IWUR T | SM_CLEANBOOT
9929 HINNN - 0 DN DMIVIARD DIIIYN NVILY
J(Fail-safe) Ywa-9N YINNN - 1 ,(normal boot)
Fail-Safe with) HW9 HINAN Oy YYI-IN SINNN - 2 -
SINHN O) XIPI) YWI-ON 9INNN .(Network Boot

SV DINNND ONIP IR 9P (SafeBoot ,MVa
UNNYNN

725y YPMIN Y DN ,DON IN ; 729Y2 DINNYN 1901 | SM_CMOUSEBUTTONS

TIWD IPY 0T TIY .0D0P92 ,NONN 912 DY AaMIN | SM_CXBORDER
YT NON NN DNY WY MNOND SM_CXEDGE
.(3-D look)

TV IpY Nt 7Y D009, NONN 9123 YW Nann | SM_CYBORDER
YT11D NON NI ONY WY MNYNY SM_CYEDGE
.(3-D look)
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vwnra

T9y

VIO YN BN NON .OX5DP92 , 100N 2MI
NOWNN ONONND INNNN HMIN T DY OIINNIV
.DINN DYTIA DNND NIND NYID NN

SM_CXCURSOR

Y201 YN DN NON .DYIDPINI ,)HON NN
NOIYNN NN INSNN DN T DY DIONNIY
.DINN DYTIA DNND NINY NYID NN

SM_CYCURSOR

.SM_CXFIXEDFRAME 0>

SM_CXDLGFRAME

.SM_CYFIXEDFRAME >

SM_CYDLGFRAME

INYNYN DIPIN 2320 129100 DY ,DH0P’91 2N
NIYN NYNDN .NDI9D NNND NITOA NIYRIN
NIIWNNY >TI,NT 1290 TINA WNINND NAYN
YNY) N9I9D NXONYD MNNIN PNV NN HYapn
(TN 9T P92 YNINNY 1D DY MN MINNIN

SM_CXDOUBLECLK

ANNYN DIPIN 220 129100 DY D093 NN
1IVN NYNDN .NDIND NYOND NITO NNYNRIN
92PN NOIWYNNY >TI DY 12910 TIN2 YNINNY NN
MY¥NIN ONY) N9I9D NNINYD MNNTN YNV NN
TNN IT P92 wNINNY 315 D) MAYN

SM_CYDOUBLECLK

220 390N YN 129N YV ,0X5DP*91 AP
YIANND NOANND NYNN MVYIND XTI ,NNN NTIP)
3 927 .07 NI NPNNNY 9D 925N
925y I¥NY NN IINYDY NINDD WNNWND TWINND
.19 DLW D >NNNY YDA ,NMdPa

SM_CXDRAG

NTIPI 2520 0NN IYN 129N DY ,DY90P92 NN
VAN NN INY YNNYND NIVARD TYN NN
.79 DDA NOXNNNY 23D DANN PNIND 725YN
NN 99NV NINDD WNNWNY TWINN 11D 1290
DI DO D>NNND YDA MOPA I25¥N JNND

SM_CYDRAG

SM_CXEDGE .>1m1-1n51 912) bY 0’50791 2N
.SM_CXBORDER SV »1>n-n>Nn 2apnn XN

SM_CXEDGE

SM_CXEDGE .>1n1n-n51n 9120 bw 001’91 ,Nan
.SM_CYBORDER Y¥ »11n31-n5nn Y2apnn NN

SM_CYEDGE
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V1999 799

NYNN 9PN 220 NNDNN YV ,0X9DP*92 52 | SM_CXFIXEDFRAME
NN NNWY IWIN ONX TN ,(Caption) NIMD Y wvw
91251 2N X SM_CXFIXEDFRAME .1971)
.SM_CXDLGFRAME 1115 .YP9INN

NYNN 9PN 220 NHONN YV ,0X9DP292 52 | SM_CYFIXEDFRAME
NN NNYY IWIN ONX TN ,(Caption) M o wv
DIOIND 91207 N2 XN SM_CYFIXEDFRAME 1911
.SM_CYDLGFRAME >

.SM_CXSIZEFRAME > | SM_CXFRAME

.SM_CYSIZEFRAME > | SM_CYFRAME

92PY 75 .NDN TONA PON MNAY MPIN NVYW AN | SM_CXFULLSCREEN
NYN NPYIDNY TONN PYN YWY MOV TNINIPN NN
Dy SystemParametersInfo N°8P95 XY ,NDON
.GetSystemMetrics N INNY TIVN

92PY YT NN TONA NYN MY MPON NVY NN | SM_CYFULLSCREEN

NN NPIIDNVY TONN PON DY MU TNNIPN NN

SystemParametersInfo M>X{p195 XA Y MN N0ON
.SPI_GETWORKAREA T7yn DY

09IV NNN YV NPIYON NN DY 00’91 2N | SM_CXHSCROLL
SPNN NN

SPOIN NN DI HY 0D ;NN | SM_CYHSCROLL

N9 D92 NIVRN NN DY ,DMDP91 2N | SM_CXHTHUMB
IPON

N3 7Y .0Y0P92 510 DY STNNN NI 2N | SM_CXICON
MYN5 NINVNY 915 HaN ,32x32 Y95 7172 NN
LoadIcon PXP9n .,PMNM NIMIND NNINNI

9N DYTNINA DYND P NYLY NI

13 7Y .090P*92 510 YV DTNNN NI NN | SM_CYICON
MoN2 NINYNY 9157 HaN,32x32 H55 7972 NN
LoadIcon NY8pPaan .,pmmnn NImND NNINN1

ON DTN DOND P )IYLY N
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vwnra

T9y

912y (Grid) »v ONRN Y 0’5091 X TN
DINNN V9 DI .DITY DIND NN DOV
NON 029y .OMN DXITON TYNI 1Y DTN 12910Y
N ,SM_CYICON-1) SM_CXICON-1 D91 T°nn
.ONY oMY

SM_CXICONSPACING

DYVY99 TNAY NIV OINRN HY 05091 ,Y TN
12915 DINNN VI DD DT DIIND NNNNI
NN NON DYDY .ONIX OITON IYNRD NT DTN
DMV IN ,SM_CYICON-1Y SM_CXICON-1 0217
.onY

SM_CYICONSPACING

NN SV, DO0P9 X THM DY HTNNN NI TIY
AN PRYOIDIDIOPN DTN

SM_CXMAXIMIZED

NN SY , 000291 Y 10N YV HTNNN NI TIY
AR PRYOILNDIOPN DTN

SM_CYMAXIMIZED

,D290792 Y10 PNN AMIY HTNNN N2 TIY
NN NNYY IWIRY NMIDIIN NIMID I YWY NoN DY
NINN NNON AR NDY 51D IR YHNYNPN .DITN
YN HOVY D15 NONN .Y 2NMID YNV STID
.NON DYDY 9IPYY 375 WM_GETMINMAXINFO

SM_CXMAXTRACK

,DY20292 PYNIOPNN NANY HTNNN NI TIY
NN DNYY TWIRY NIDIAN NINID D VWY IOND
NONN NNDN DX DY 51D IONR YNRNWND 05T
NYTING D905 515> NONN .NT NAND 12VNY STIND
.NON DYDY 9IPYY 375 WM_GETMINMAXINFO

SM_CYMAXTRACK

NONY STNNN NP1 NITHN DY 00091 ,aN"
201912 VI PIDOY NYHYNARY NP

SM_CXMENUCHECK

NoNY HTNNN NI NITHN YV, 00091 ,nNaN
2071912 VI PIDOY NYHYNARY NN

SM_CYMENUCHECK

1D ,V299NN NNV NIXNY HY 05092 2N
.(MDI) 0’271 DY510N2 J2 NIND

SM_CXMENUSIZE

195 ,0599N10 NNY NN DY ,DDDP91 NN
.(MDI) ©>2y711 D1HDNA 2 NI

SM_CYMENUSIZE

9N YV, DY00P91 )PYnd»N AN

SM_CXMIN

MFC-5 R1an) Win32API

152



vwnra

T9y

JoN YV 05092 YN NN

SM_CYMIN

2005 YOPIN NI NON DY ,DMDP9L , AN
.(Minimized)

SM_CXMINIMIZED

9002 YOPIN MNIN NON DY ,DMOPI9] NN
.(Minimized)

SM_CYMINIMIZED

MoN MY (Grid Cell) M9 89N SV 00092 , AN
9905 DMHVPINN MNPNN Y .5NDY YLPIN
DXITONYI NT DTN J2910Y DIDIRNND (D7IYNIN)
DNV IN DY) THN NYN DYDY .DNIN
.SM_CYMINIMIZED-YY SM_CXMINIMIZED-Y

SM_CXMINSPACING

NN N2Y (Grid Cell) 19Y XN DY ,0°50P91 ,NAN
9905 DMHVPINND NMNPNNYD DNDY VPN
DY1TONYI N DTN J20ND OIINNN (DXIYNINN)
DNV IN DDV THN NYNR DYDY .ONIN
.SM_CYMINIMIZED-Yy SM_CXMINIMIZED-Y

SM_CYMINSPACING

.DYO0P92 ,)I9N HYHODIPN NDPY AN

979 PNONN NNDN NN N 91D 1N WHRNYNN
NYTIN 905 519> NONN .NY TIVN VPV

.NON DYDY IPYY 375 WM_GETMINMAXINFO

SM_CXMINTRACK

YNNWUNN .0D0P292 , 10N DY YD1 NPY NN
YOPY S THY NINN NNDN DX NNY 91D IO
NYTINA HOVY 91D NoNN DY TIVN

.NON DYDY IPYY 375 WM_GETMINMAXINFO

SM_CYMINTRACK

.DY0UP91 701N 2NN

SM_CXSCREEN

.DYDPr92 ,7ONN NN

SM_CYSCREEN

9NN HIMOD 1NND DY 00091 ;2NN
(Title Bar) n9m5n H9I1W1 N ,(Wondow's Caption)

SM_CXSIZE

NN HMO 1¥ND DY ,D°5DP91 ,NAN
(Title Bar) n9m5n H9IW1 N ,(Wondow's Caption)

SM_CYSIZE

YT NN NNYY TWINY 91200 DY D909 2w
NN NNYD 910> YRNWNNY NONN 9PN 12200
91251 Y¥ aMN XN SM_CXSIZEFRAME 1971
.SM_CXFRAME 125 PaIND

SM_CXSIZEFRAME
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vwnra

T9y

DT NN DYDY TWINY 91200 YV DYDY 2w
NN NNYY 1D wHNnunny NONN 9PN 12200
91250 ¥ N2N XN SM_CYSIZEFRAME .3971)
.SM_CYRAME 115 0NN

SM_CYSIZEFRAME

DY9ND .DYMWOPINI ,JOPN YNDN YV XIMIN 2N
NNND NINN NIMDA Y55 7972 DWWNN DNVP
JOP YN

SM_CXSMICON

DN .DYDDP91 ,JOPN YNDN HY XIMIN NaN
TNXND NPONN NIMDA HDD TIT2 DIWINN DNVP
OP SN

SM_CYSMICON

.DOP91 ,0M0P 1IN NNNY DY AN

SM_CXSMSIZE

.DYYDP91 ,070P 1IN NNNY HY N2

SM_CYSMSIZE

JOIN NI D92 NNN NP0 NN DY AN
Rubblvipalahl

SM_CXVSCROLL

2N N2Y9) ©92 ¥NN NP0 NN DV NAN
Rubblvipalahl

SM_CYVSCROLL

.DY0P292 ,291°99 YDNNN MIND NN

SM_CYCAPTION

oY DOXNN TIVNI MIMINN Windows NINDI) M2y
Double-Byte Character X ,DBCS) 0’9195 ©>na
,TONN THPNNN NoNN YW NN INT ,(Set
Rubbivipalaa]

SM_CYCANJIWINDOW

NN V9N NNV YW ,D¥9DP9a NN

SM_CYMENU

L0092, (Small Caption) M3VP H9MS Sw N2

SM_CYSMCAPTION

19993 ©92 (Thumb Box) N9930 N3N Sv N2
.DYOP91 POIN

SM_CYVTHUMB

TIVH DO MPMIN DX ,DIN 1INV IN True Ty
; USER.EXE Yv (DBCS) 0’5195 ©>N1 Y¥ 01NN
.DON N ,False - nINN

SM_DBCSENABLED

931 NDI MPMN ON ,DIN IRV IN True Ty
; USER.EXE 5w (Debugging Version) mN»»Yn
.DAN IN ,False - 9NN

SM_DEBUG
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VI 79

DY95VIN DYXVYI19NTN DN ,DIN 1PNV IN True T | SM_MENUDROPALIGNMENT
,N1> 0PN (Drop-Down Menus) NVN 1955
DYIVYPN DN ONY ; DINNND VIIONN VD MO
.DON IN ,False - NONNY

MavYd NHNNMIN NIIYNN ONX True TIY | SM_MIDEASTENABLED
.NP29y/n0H1y

- NINN ;929 1PN DX, 09N IONY IN True 71y | SM_MOUSEPRESENT
.DAON IN ,False

JODON 1R IN True T3y ,Windows NT NN P31 | SM_MOUSEWHEELPRESENT
.DON IN False - DN ;939 DY 925Y 1PN DN

MN9N NX220N Y ,TIY NIINND NPIPNAN | SM_NETWORK
,(DINKN ; NYID D>XT2IY ON NYIAPI NdMYNYN
MNaN N2°0N 1V TIY NIINND NIPNON
PP IN N123) NYAPI NN NINMYNYN

DTINY VINIYO NPDON INY NN NNV Windows

MIANINN NNPMN DX ,DIN IPNY IN True TIY | SM_PENWINDOWS
N, False - n9NN ; Windows v vy avnn Hv
DN

- DINN ;3‘\'7)’21)3 NNVINN NNON ON True TV | SM_SECURE
.False

YPIAN WNNWNN DN ,DON XY IX True T | SM_SHOWSOUNDS
DIPN2 NOONITN NN YN PN DIWONIN

; (Audible Form) »51p V19192 XN NN YTIPNY
.DAN IN ,False - 9NN

; (Low-End) »0>N Tayn awnnd v oN True 7Y | SM_SLOWMACHINE
.False - n9NN

W NPYINXPNAN DN ,DIN 1NV N True T | SM_SWAPBUTTON
JDON N False - NINKN ; NA5NIN 925¥N MINND

NNINN NITHN IN NIWNN DY TN XN NMNN TIVD NN 7DIIPNN DN
JDAN NIN TN TIVN ,NOYI) MNP ON ; NYTO NYPIaY

SM_ARRANGE y1apn .NINKRD NNN DNSNND DAY NIIWND MY Nrnd 910
IO AYNNN DIPNN 2571 ,DN0D ONVPIN MNJN NITON NIIWNN TN PTHIN
.6.13 19202 DYVNANY DIV TR NPNY 1D NYNNNN DIPNH
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.N9NNNN MTIPI 97y :6.13 NYaL

wyHra

T

LOTPNN NI2) TONI NNNNN NIORNY NN I>NNN

ARW_BOTTOMLEFT

9PV .TONI NNNNN NN NN > NNN
ARW_STARTRIGHT-Y

ARW_BOTTOMRIGHT

NLYNN DNIAYN YT DY ,HNPDY DNV NINDN PNDN
STONN DY NRIIN

ARW_HIDE

21V . TONA MIPDY NOIONRNY NN DPPNN
.ARV_STARTTOP-5

ARW_TOPLEFT

21PVY . TON TIMOY NN NN D>NNN
.ARW_STARTTOP | SRW_STARTRIGHT-5

ARW_TOPRIGHT

DYIIWNN TR NPNY 915> Y905 BNVPIN NINTN 12 NITON NIIWYNN IYNX NYON

.6.14 NY2VA DYVLNNY

.NIMNON OYND HY DYIVANRND 1TON MDY :6.14 1AL

vwIvra

T

NVNY NYYNON ,PIIN VT

ARW_DOWN

PO HNDYN PPN VTD

ARW_LEFT

INNPYY PRI PPN VTD

ARW_RIGHT

NYYNY NVNON PIIN ITO

ARW_UP

(System Metrics) N29yN M2 WHNYND M1 NPIDIND TN VI NAN PYON
ANYY TYdYN 1n3a

GetSystemMetrics n'xjnion 6.71

»15 GetSystemMetrics N7¥P192 WHNNWYNY NNIDIND MIVINIY NTNHY DTIP 9PyDa
NMINNY 935 PN AWNN 951 Windows D¢ NPNONN MTNN DY YN PUND
DXAYNN DY PYIPY DMWY MIANY 9531 ,MIa5NHN 1IN INY NPNY MO
, D010 MINN NYAP Y5 Y NAIWN NPNY NINN NIIYNN MTD MPITa , DMWY
Y0NS 0N 640x480 *OUNY D) DXXNN TONN NINSNY NOLIND 91D H2TH D
,(chap06) Nt 7905 9N¥NN NVYPNIY ,Get_Sysm MINNN ,NNONTY .1024x768
571 9NN YT DY SNONN ANNN NN PINAY TD GetSystemMetrics-1 NWNNWNH
DIXN NIINN ,V3I9NNN Test! MIVANI TN WHNWNN TYNI .INK YTINI ToNN

9N YN IR
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171D I7nn Y [pnn YWwpa nap 6.712

DIYAY TN IONN DY MPON NVLY DR IPNN IWPN DY Y95 TI1T2 1YY MNIOINN
MIYAND NI NONY JPNN VPN PYND YT 910 NONN NIAY PN PN vIT
WPNNN WPN DX NYAPN N 8PN .GetWindowDC 18P)192 wHNWND NN
WPNN AWPN N YD DOXVIAN ,NIMD NNV DD MO nonn Y (DC)
N YPNNN IWPN DY RXIND ATIPIV 9N ,NYNT DIPN Y52 PN IWIND IIND
.MIPON NLY HY NPOYN THPORNYN NN KDY, NONN DY NINHYN DIONRNDYN NN

DY Y92 NoNN Y IPNNN VPN IR STNNN NI 2NN N8N GetWindowDC
N2 MIMIND NVNN GetWindowDC-¥ 1150 APNNN AWPN NN NYApN NNV
ONPNON NN .OTIP PNV DNIMINNN NN DXTAND ,)I9NN DY \PpNNN IWpnD 9T1nn

11919 NN D BXaM>D GetWindowDC

HDC GetWindowDC (HWND hWnd) ;

222pY N1y GetWindowDC WX YpNn IWpn DY 9NN DX NN hWnd VN9
ON ;ITNND NIND JPNN IWPN DY 1T RIN 1ITNNN TIVD ,NNINN I8P DN
1NY hWnd 90199 IX INY P8NPY  NULL X1 93NN TIvn ,nowo) mspnen

9PN

IORY NONN NLYA DXTNPN NYIN YLPON PADY TYVPH GetWindowDC-1 v wn
TNIYAND .NXYMN NPN 1IPNA MPON NLY IPRY NVY 531 NYANN .NMPON NLY
SY DMV DYPOND DYTIINN NN DaPY > GetSystemMetrics NY8PN92 WHNWNY
DO INRY .NYY) YDM VION ,NIMON NNV NI ,MPYN NOLY IIRY NLYN
APNNN WPN NN 9INYY > ReleaseDC Y8219 XI1PY NAMN NMIDINND ,NY1ANN
NYIAN MYPIR JY NN IPINI WAVND 51D NHNN DY \pnnn avpn MINY ON

.DWMN YV Mapwy

™MdNI Mann ,GetWindowDC 1P8¥PNAN NS NN IV NP Pany 1o
nYNNYN NNNN .(Chap06 NPPINA) N 1905 GNNNN NVWYPNIY ,GetWinDC
NOD T DX DD PONN NAY PNN PN DAPD 11O GetWindowDC MINpNoaa
, PO .NIMOM MNN M IR WNAPY 15 GetSystemMetrics-2 NWNNYN
NINODN NNV NN AXD YT I1DI1D NONN DY IPNNN IYPNA NYHNYN NMINN

.WndProc NPXpNan TiNa yNInn >wynn Mpn .NoNN DY
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[Phn Wwpannw 6.13

PON NN LOPMAIND NOY NDLN AN NNMDN NIDNNY INKD VPR NINY
TINPNAN 5YON 0 NP ION JPNN VPN 917 .C++ NdvA DN wnN
22 vpnvno 0010 OAINN 0MMY»Y 15 ,(DC) 1pNN PN N1INWN ReleaseDC
VYR P NIINYN N JPNNN IWPN D2 NMON ReleaseDC MNPNAN NOWI
NON JPNN PIWPN DY NYAVN DY 1Y PR .DININD JPNN MIWPM Damun jpnn
MO NN DM ReleaseDC M8¥PNON NN .(P0I9) private N (NPYNN) class

:PNOW NITHINA

int ReleaseDC (HWND hWnd, HDC hDC) ;

IWPN NN 9INYY NTNIY ReleaseDC 1 X¥PNAN AWR NINN DX NN hWnd 90109910
NPV ReleaseDC MINPNAN AWN JPNNN IWPN DX NN hDC 9010990 I0W 1pNIn
DN PNNN PN NN 1INYY NNYYNN ReleaseDC ON P THN 3NN TIVD .IINYD
NN ReleaseDC ON ;1 NPINN XD JPNNN IWPN DR I1INYY NNYONN ReleaseDC

JDAN NINN NN JPNNN WP DX IINYD NNIONN

GetWindowDC mP8p95 NNIP 95 M2y ReleaseDC mMSpNaY X¥ph 2»N Dw»n
WX DN .GMUN 1PNN IWPN NYAPN IUN GetDC P8PNY NP YD A
MYNNNI I¥N YR JPNN VPN 9INYD »15 ReleaseDC MISpNsa vpnwno 9o

.DeleteDC M'8p192 wnnwny 23N DW»N ,)NINKND NIPNA .CreateDC NI¥PNON

[Phnn Ywpan [1I7n N n7ayp 6.74

TN DXPOYY TN PN JPNN WP 952 NPYDS MY YNIY NMIYY MISIND
PXPNAN DY .ONDN NON DY NVYPY JPNN VPN INYID TIDdY NN WINND
OXPNON NIN Y PN WPN AN PHND 1NN 191D WindowFromDC
NN INISNN PN PN BY NYPY NIONN 1T AR 1IN WindowFromDC
WY TN YR NONT MVONN JPNAN IYPNI MYNNYN IUR VI NPIPNI
195 101N 0N WindowFromDC P8 pNoan NN .WindowFromDC >1> by ntmn

:9NOW NYITHNA

HWND WindowFromDC (HDC hDC) ;

93P NTMY WindowFromDC 18P0 AWN JPNNN IWPN DX NN hDC 90n19N
TN ,NMOONN INSPNN YR APNNN IYPND NMYPY NONN MY 1YY N
,NOWD) TPNPNAN ONX INSND JPNNN AWPNY NYPY NOND 1T KN NN

.NULL X1 9%mnn 7vn
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CreateDC-2 yin'wn 21D'0 :NATR @

PN PYNY T3 CreateDC MP8PNNT MNON DINOYY WNNY NPINNNY NTNIO
YN »15 CreateDC-1 D) WNNWND M1 NMIDIND ,NINT OY .NOITHN NIAY \PNN
AN IN T2 TN DY MIPY NVY KD ,NIMIND TON) AN TON DX JPNN Wpn
SN PN WPN »YnD 1D CreateDC-1 DYWNHNWN IWUND .(NTIAYN NN NLY
M) TINA P XD, TONN M9 DY DIPN 952 XD NYYND MDY NN ,TONN
1IN T D190 ,1NY MAXD TWAN INY NPININIVIFN NMINXIND DN .NNIOINN NLY
oY ,7002 NoN ON PNN IWPN 1YY DYOIN IWNXD .Windows DY 1PNy DONNN
N9Y BeginPaint 182192 N ,GetDC MNPNNA PHN WHNWYNY TOY NYIDINN

.CreateDC nr8p393a
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7 779

DYYNDY HY-I¥AP ,NDD MAan
(Icons-1 Metafiles ,Bitmaps)

[PNN2 NIMYNY Nira'o nisn 7.1

IN VY9 MY NIXNNT MDID NMIDIND IYN DMIN HY DXPI1Ya 10 NPDD M
S0P9N DY YTNN NONKD TITI NP0 MM DY 2IWND IWAN .DWNY AN N JPNN
NPNN M NN TONN YY NPDD MO NYIAN .PIDT NINND ON TONIN MDY
5v NIDNN .LineTo-Y Rectangle D5 »97)0 \pRANN PYNN NYIPNI VINIWIN
IYAN ONY ,PDYTI DIPNY NI DY NYITY MND NIDIN 1Y TOa NIN NP M
NON ONITH UKD .LDPYL MPIN J1 ON TN ,N2IV NN (Scale) YMN ITH

LODPLN MPYD NP ,NMDININ NTINND XN, NP

IPHN PMLHY N0 MON NPDD MIN DY DXND NV NPovn Windows
179N MNHN 1PNV 2o mam (Device-Dependent Bitmaps)
95) ,MVY> NMAN N 1PN IMSN NYo Mon (Device-Independent Bitmaps)
95 PN NMYN JPRY NPDD MO TIURND NMIYINI NIND 1, )NDY DYUNN YHNWYHY
APNN TSN PIRY NNIO MONI YHNYNY MDY 1INONY Win32 Y 00v»in
NP0 MONI MPOWY Win3d2 nyspNe n°aIn nX npovn Windows NN Oy

290, NMPD 160y, 000 TIP Windows M01w»D qWaRY >3 )pNn mMMoN

VADIPID DY 998N IND VY TN MYNNNRI NPDO M OINY [ HYo5
N2202 225915 595 TITI RY¥MIY ,NPDO Man Ty 0y IN (Microsoft Paint)
NN DNONNN T NN .(Visual C++ 5.0 W ,Borland C++ 5.02 15) N5 M’
NP2ON NN NN NIMY Windows .BMP N1Yp DY NNPD OY POIT2 NNDON NN
GUNRD JPNN MDD NPDO NANY NNIN 1NN, 1PNN NN NPRY NPIYO NanNd
DV 95 BITMAP NNonn NYn NN 8N IWIN .LoadBitmap-2 MNP 120NN
INNY 95 DXMANYNN NDIPY NPDD MAN POIND DINY >TD ,NNON NN NP

: IN2N NONTA
pen BITMAP pen.bmp
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,Pen_BMP 1n’)D1N1 112NN , NP MAN 7nN2NY MIDNND IR 1V INY PAnY >
NPON NIV DX MMMV MINN .(Chap07 NPPPN) NT I9DY GNINN NVIYPNIY
PPN WP NNIN NN TO NN NIV JPNN IWPNL DIMIN NHNPNPH LPen
oW YwYNn TBYN PON DX 1NN Pen_BMP X1pnn 1onYv TIpn yop .INsNn

;1NN

HBITMAP hBitmap;
HDC hDC;
HDC hMemDC;

// Load the bitmap into memory

//hBitmap = LoadBitmap( hInst, "pen" );
hBitmap = LoadBitmap( hInst, "BITMAPL1" );

// Paint the bitmap onto the MemDC and then the screen

hDC = GetDC( hWnd );

hMemDC = CreateCompatibleDC( hDC) ;

SelectObject ( hMemDC, hBitmap );

BitBlt ( hDC, 10, 10, 60, 60, hMemDC, 0, 0, SRCCOPY );
DeleteDC ( hMemDC ) ;

ReleaseDC( hWnd, hDC );

DeleteObject ( hBitmap ) ;

NID7Y TONN YV OXPIN NPAYN MINID DY JPNN MDD NPDO NN NNAN
2N DIYHN TIYNRD NINY DY TN DINK MMPNY NN IR DYPON NPATM
NP NN NN ,INN JPNND ININ PINY T NN POITI NP2 0NN NHYD
NNNY NN PNN TNMON NP0 NN DY NMIIAND .TIY NIV NN JPNN NMION
NIX) NNV PNPNN JPNND NMTY JPNNA NPDON NN NN 1NNY PPN NONN
DXPNN IYNDI ,OINN WD ONPNN JPNNAY NORD DINT INND 1PNNL DIYININ 2
NPNY NP0 NON .0MY NPNY OMIDY DOYIANN ,INN JPNNI NPION NN DX
NP NN NMIAN DY YIDYI MINMYNNY NPYIAD NN NPX PN NMON

APDN DOMON

[N NN 'RY NIfa'o nisn 7.2

NN MIAN TN ,MYIIN 90N ¥ JPNN TNYN NP0 NN DY (VNNY) NNAND
1’2 I SMYNPYNN DTINND DN MY TY NIIND JPNN MDD NPRY NPDO
NONY ,792 NIN JPNN TN NPRY NP NN PAY 1NN NN NP NN
DN NYNNYN NPDON NINY DXYIAN NYIAV NDYOIN IPNN NMDN NPNY NPDD
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NPRY NPDD NN NN 157N INY 1D 0) NPDON NN YV (Header) 4mon
APNN 5N NPDO NN NMIYY LJPNN IMON NPRY NP0 NN JPNN DN
MDD NN VIAPY 91D 1PX DIVY1N .OMINI 1IN NI - DD ;299) VPN NN

APNNN PN YN JPNN MY NPRY

.DY799) DN PPIN NVIZYN NADN 1PNN IO NPRY NP NN DY NMNIANND
MaANN NI PN MDD NPRY NPDON NN NP Y NIYRID PONn
1 12NY OINIIW IO Win32 API -2 9701 9wN ,BITMAPINFOHEADER

typedef struct tagBITMAPINFOHEADER {

DWORD
LONG
LONG
WORD
WORD
DWORD
DWORD
LONG
LONG
DWORD
DWORD

biSize;

biWidth;
biHeight;
biPlanes;
biBitCount;
biCompression;
biSizeImage;
biXPelsPerMeter;
biYPelsPerMeter;
biClrUsed;
biClrImportant;

} BITMAPINFOHEADER;

.7.1 NY2V2 DXVONINY DN NN 97519 BITMAPINFOHEADER nyann

.BITMAPINFOHEADER mann 02N :7.1 Y20

NNXH

92°NN OV

LTI NANNY OYNIAN N99N | biSize

.DY90P>91, 712201 NON AN | BiWidth

,>21N biHeight Y¥ 159y DN .D*YD291 ,N12>0N NoN NN | BiHeight

,(Bottom-Up) NO¥nY 11152 1NN NPMYN NN NNDON NN
199y ON . INNNNN MYNNDYN NI91 RO NYY NI NTIPN
N2 JPNN NMON NN NNDON NN IOV biHeight bw
TONNPYN NN NON NOYW RN NP (Top-Down) NN
VOYN

.1 n1nY 2»N DT TIY .NIVNRN PNN Y DXNIYINN 190N | BiPlanes

24,16 ,8 4,1 11N 2N DY T .HOP9 535 NPION 1991 | biBitCount

.32 N
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NNID

92°NN OV

NYYNY NOVNDN NOINT NP NN NAY NONTH ND
PN DMYN NPNRY NP NN NONYT NIPNX Windows)
DYVNANIVY NINRN TR NPND 91D 1T T .(NVNIY NHYNHN
.7.2 nYava

biCompression

199Y NN VIAPY IWON .0YN22 ,NNNNN DY DTN DX PTHN
.BI_RGB N12>0 M99 712y DOND Nt 12N DY

biSizeImage

TPNN DY NN RTINS D35 DY, NIPAIND IXIDITIN
13 TV WHNYND 915 DIWMN .NPDN NN Y NIVHN
NN NHNIN IYR DARYN NXAPH NP NN NINAY >15
SNONN IPNNN NINON NN INP2 NAVN

biXPelsPerMeter

WPNN DY NN DTN D35 DYDOPIN NN NPXIVIIIN
.NY0N NI NAY NIVHN

biYPelsPerMeter

DN NYNNYN NPON NONY DIYIANN NIV DIYIAND 190N
990021 NYHNNYNR NNDDN NN ,DIN NIN DT TIY DN .O¥I192
912y biBitCount 12°XN TIYY DRNNA ,PONPOPNN DIYIAND
.biCompression >»7> by 9TNNY NOXNTN 28N

IN,16 -1N JOP biBitCount 127NN DOX 1N biClrUsed DN
YNNY DOYIAN Y OUNNN 190910 AN PTHIN biClrUsed 127NN
1MW biBitCount DX .DMYYN DYV JPNNN NN IN NPYOIN
N220 571 NX T biClrUsed 92ONN WX ,91T) 97 IN 16 -H
Y15 ,12 NYNRAWYN JPNN NMIDN NPNY NP0 NINY YaNn
.Windows Y¥ DY¥asn MMYY MNHMVIIN YNID

YIMVIIND DWIANN MY ,32 IN 16 -2 "NV biBitCount ON
Three) MY195N DYYHN DY NMDDNN YIYYW INNX T¥I DINNN
N0 N9 NN NPON N9N ON .(Doubleword Masks
NaN TIVN NIV N0 NN ,(Packed Bitmap) NN

WX ,BITMAPINFO 913197 NN 790 XN MP2ION

2»n biClrUsed 92ONXN (TN Y280 T DY PON DYONMNN
.DOYANN NYAV DY HOWNNN DTN IN DIN NYNY

BiClrUsed

NNV NPDON NN NITHIN TYN ,DIWIAND YOPTIN 1901
PO NN NNXNY 0X2IWND DNIN NINNN PNN NN
.DXIVWN DOYIANN DI, DINRD NV DT TIY DN

biClrImportant

AUND .MDINT NOYN-NLN NP MOAN NKY TIWON ,7.1 19202 NINIY NIV D
TVND TIY NN PITAY NN NN ,NDINT NPDD N9 NV NIDINND
DYIYIND DIIIYN NN NV 7.2 1YV .NDNTN N0 NN )’13|7'7 »75 biCompression

.biCompression 92NN Yv
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.biCompression 12°Xn 712y D»IVWAND DYIIYN :7.2 NYaV

NN 79

OINTIPNRY VIOMNMS | BI_RGB

M2y_(Run-Length Encoded ,RLE) 484 9Y7>p NOXNT VNN | BI_RLES
NIN NONTN VNN HOPI HIY NPDD 8 DY NPIO MAN
NN YNRWHY TR NN DXA5NNY DINA MY HY VHNO

VAN OPTIN NN Y910V 173 PINNY

72y (Run-Length Encoded ,RLE) &9 97*P N©>NT VNI | BI_RLE4
NN NONTN VPN .HDPI H5Y NPD 4 DY NPIO MAN
DO HONY PINNI DN NNNN ADNNY DXNIA NV DY VPN
VAN ODPTIIND

N2 DOYANN NHAVY NDINT NPN NPDON NNV 1N | BI_BITFIELDS
AN MPTHIN TYN , MDD DN HY Yyax MODN vIYwN
TVN .D0P9 K35 ,NNRNNA DINDTY,PIV ,DITR DIVINONN
NPDD MO DY MDD NIIDINN N2AY PN BI_BITFIELDS
D099 NPDD 32 N 16 HY

715 ,0°92870 NY2V NN BITMAPINFOHEADER 1321070 NX 92n1) BITMAPINFO nyann
APNN DNYN NPRY NPDON NN HY DOYIANT DXTINN DY NNOY NITIN PODD
DOYANN NYAV NN ANND YT biSize IDINN DIONY YN YNNYNY TIN DIWIN

119N DXNIIW NS ,BITMAPINFO myana

pColor = ((LPSTR)pBitmapInfo +
(WORD) (pBitmapInfo->bmiHeader.biSize)) ;

8 DY YNYY DIOYIANT NN MPTHINY NPDD MN NDXNTY DIVNIINA NOIMN Windows
YITT IUN 1I1D712) POITA PNONKRD NAY NN NNXNNN NONTN .HDOPY NP 4 I
MMan vibva nomn Windows-v 5 5y NTHY 7.2 19201 .NNPDON N9 NIY

.NONTY (DX0NNI)

NN PN NOMT NINPN NNOINN ,BI_RLE8 NN biCompression 92ONN Ty ATWND
D20P9Y NP 8 NYYA NP NN NAY (RLE) 987 TITP VNN NPDON NN
TTIPN 28N DINTD 21D ,987 TITP VNN YHNYNY ND> NI NNINNN
DIPN Y52 YNINNY D915 NTIAYN 28N VY .(Absolute) VONIN 28D N (Encoded)

NP0 NoN NNINA

NN VTN PYNIN MIAN .0XN2 NHWN 157 (Encoded Mode) 41pnn Aayn asn
YAND OPTINI WIDOWN YT DY 18D Windows NN DYIAPIVN DIODPION 190N
VIAPY NI NPDON NIN NN NIY YN NINNN ,TIY QDN IHYN NI KNV
MO PN IR (Escape) 91990 18D »TD ,0IND NYN DXN2A MM NYNRIN N*AN NN
NON NYINN DY YIPON .Y MDD | Delta) NNYT IN ,NPIO NID NO NNV

.7.3 19202 DYONINY NORND TAN NPNY DI YN ,05NIAN NT DY MWD NN TIVa
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.DON2N NI NIYN NAN DY DMIVIND DIIIYN 7.3 NYaLv

vIva [ 9y
1Y MO 0
.NPDO Non N 1
DMNMIDN KXY DYDY DIDION NYINN MINN DINIY DXNIAN NV .INDT 2
YDINT VDINN NN YPOIND VDINN NN O8N WX ,(Unsinged Values)
SNONN DIPNRNN HNN ,N2 XN DOPIN DY

2N DAY MY NYNIN NN (Absolute Mode) VYNINN NTIAYN AN IV T8N
, NN DINAN DINAN I90N NN IN»N MNWN MAN .FFH Ty 03H DINN2A 3y XN »Nvin
2 -5 VY NIYN NN TYUND LTTIA DOPYO YV YaAND OPTPN NN DYIN ONN TN DOV
NTIAYN 2NN TNPNN DTIAYN AN DY MO DOIT VIO W MIDdONY  MNS IN
NN NPRY NPDD NONIA NYYIN DD 201D NAMN NINPN NIND ,VOMNN

.(Word) N5 1 9123 by ypnn

NN NYIN JPNN DMON NPRY NP0 Non ,BITMAPINFOHEADER myann >N
D> 1NN IWNX RGBQUAD )01 DN YV NXIAP NN DIYIAND NYAV .0MWAND NIV
yA¥ INNNY RGBQUAD 11321nn .N12X0N NAN NN wHwny yas H55 RGB-1 yay nN
NDN 0NN 901 .5INY ,PH1V ,DITR DIWIAND DY NPONT MNNIYNN 15NNY
29N NN NPT Windows API .nY»2 0N Nan YW DXYIAND 99015 NI RGBQUAD

:19NY DYNIIW N5 RGBQUAD

typedef struct tagRGBQUAD ({
BYTE rgbBlue;
BYTE rgbGreen;
BYTE rgbRed;
BYTE rgbReserved;
} RGBQUAD;

.7.4 19202 DXOVNNY DIINRNN 2591 RGBQUAD n3ann

.RGBQUAD Mann »2'N :7.4 nHav

NN 92°N

.2INOMN yasn nnswW | rgbBlue

.PY7PN YANN NNXIY | RgbGreen

.DYTND YAXN NNXIY | RgbRed

.DAN NYPNY 2N ; Windows YW 7110W 12N | RgbReserved
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MM NN DYON JPNN TNMON NPRY NPDON NN NP YV PINKRD PoNN
NN YWY TN NP DY NP THON .NPDON NN NIY DOUNRNT DIIDPIN
.DNAN DYVYDA JPNN NN NINY NPDD NON OV 1PN NMION NPD

NI'A'o NISN Ny 7.3

Windows ¥ 097 MPn NIAP YV DMN0N NVIDYN TAX XIN NPV N NP
TINPNAN MYNANL NP MO oV NMOINI NPY TMIVANL  .API
121N ,2AMIN DY NPDD NN NINY I PN .NYNT NN 1X¥NYY CreateBitmap
INPNON NN LTT DY OTNNY (DDPI9 D0 NPDDY YaN MYIN) YyaNn nnam

:33 NITINA D OYaMD CreateBitmap

HBITMAP CreateBitmap (

int nWidth, // bitmap width, in pixels

int nHeight, // bitmap height, in pixels

UINT cPlanes, // number of color planes used by device
UINT cBitsPerPel, // number of bits required to identify

// a color

CONST VOID *1lpvBits // pointer to array containing
// color data

) ;

N9 IPNDOVY NONN I MNPNS [ CreateBitmap 11P8PNAY MINNP NVIDINND IUND
.7.5 19202 DYVNNNY DIIVNIIN

.CreateBitmap n>¥p»an Hv DvVNIIN :7.5 NYaL

NN 901999

.DYY0PY92 NN NAN AN | nWidth

.D¥9D1791 NPDON NN NN | NHeight

APNNN DN VNNYNY YaXD MMNYID 79010 | CPlanes

STRR DP9 YW yas MY YT \PRNN WINTY 110N 1991 | CBitsPerPel

NN Y125 >T2,0N2 WNNWYN 1PNNNY YIS OIN) SV TIvND wasn | LpvBits
NPXI0 P YD WD )N NN .DYWOPIO HY 12YNa DXYaNN
DYNRY NPPID MNP DANI DOWNY TOY) NI DI1) 29D 1avNaVY
NY20N N9 ,NULL XID N3 90099 DX (1Y 29Y DIWPN
DI PN R NWTNN

DN ; NP2Y0N NN T NI WMNN TIVN ,NN98N CreateBitmap NO8PNON DX
NULL X370 9%mnn 7990 ,N9wD) 1P8pNoan
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9IN25 »T15 SelectObject NY¥PNAY NIIPY TMIYANID ,NPID NI DINPY INRD
OXPN YNNYNY MDY NYIIND PNN VPN INY NPON nNona
DYMYMN VI MDD DY ,YAN MDY NMPDO MO NYY 75 CreateBitmap
TAN YaAN2 NPDO MO NYY 1O CreateBitmap MO8P91 wHNWNo DY59N
789 15 CreateCompatibleBitmap m8p»91 wnnwnoy (Monochrome Bitmaps)
DTIP NITNINY YIAXI NPDD NN NINIA NIMIDIND TIWND .NDH YINI NPDD M
BN NPDON NANY XTNY Narn Windows ,Jpnn awpn TmY CreateBitmap-n
CreateCompatibleBitmap-¥ 1191 .NMKN Y2APNY JPNNN IWPN DY VPN NPIRNN
IWUPN DY DY 1N VPN NY YWY NPDD NN NPINND NI )PNN WPN Noapn
mMan AUNN MPIN INY SelectObject-H MapIy MNP )09 TNV JPNIN

.N NN CreateBitmap NPXPNONVY YaANI NYPYD

1> Dy 381N (Foreground Color) HN4YPpN ¥as TNN ¥aX NYYIA N7 NNIYON NN DN
2y ,7TANY NP0 T Y aNPN (Background Color) ¥p9n ¥as) #DAN” NIYO
,DAND nHeight-) nWidth ©>9V1N99N NN YIP DIW»N OX TYN HY JPNNN IWPn
YA NOYa NP0 N9N1 L1 DY 1 57N YOP9 Hv N NN NINN CreateBitmap
DeleteObject MPX¥P1a5 NIIPY TOY ,NPON NON NN INY TIN THN IWYND .THN

MNP T

mMoNA Mann  CreateBitmap M¥PNAN NOIWS NN 0 AN PIANY 1D
NYY2 NPDO NN NIXY NNINND .NT 1905 GNNNN NVIYPNIVY Create_Bitmap
NN N2V N T NN .VMIANNN Test! MIYINI 9N WHNWNN TYNRD THN YaN
NPDON NN NDIONI 12917 NIIXNI PIDTIY 1PN IWPN TINY NNON NN
TIVYN NN NYSIN NIDND .NOAPNNY NPDON NN DX NPNHN NN 02D

.WndProc 1°8pnN9a NoY »Mpoyn

NI'2'0 NISn Naxn 7.4

ANMY T INSNN IPNN IYPN TIND NPDON NN DR YPNTYY NAMN NN
9NN ,NPDON NN NN NYINN NN Create_Bitmap N*5IN3 .AMNX 1XNY P
PPN MYNNYNI NMIDIND LD .NNNNY YT PN IWPNY NNMIN NN T
YAND NN DY NP0 PIvA NAYN N MNPNY NP0 NN nINNY  BitBIt
VPPN WP DR PTHIN NARY NPHRN PNN IWPNN 03029 YW 1aYnd DXoN»NNn
NN AYUR) NI JPNN IWPD OX NPION NN DX NDINN PAYND POY TV
POXNYNY 75 BitBIt MNPNAD NIIPD TOY T NN .(CreateCompatibleDC Dy I8
BitBlt Y >wnNN NPNYNN YNNY NN HWNN 1PNND IYPNY NPDDN NN NN
¥ RASTERCAPS-1 NN 21722 7> NNN ,(Raster Operations) HYY M2 wHNUN

APNNN T BitBlt NN ©Y5'¥anY 35 PN
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: 3% NITINA 1O D*X2AMD BitBIt NY¥PNdN NN

BOOL BitBlt (
HDC hdcDest, // handle to destination device context
int nXDest, // x—-coordinate of destination
// rectangle's upper-left corner
int nYDest, // y-coordinate of destination

// rectangle's upper-left corner

int nWidth, // width of destination rectangle
int nHeight, // height of destination rectangle
HDC hdcSrc, // handle to source device context
int nXSrc, // x-coordinate of source rectangle's

// upper-left corner
int nY¥src, // y-coordinate of source rectangle's
// upper-left corner
DWORD dwRop // raster operation code
);

.7.6 19202 DXVONONY D>IVHNIAN NN NYAPN BitBIt PIPION

.BitBIt n>¥pnan Hw orvVNIAN :7.6 NYaL

NN | VN9
SN PNN WP IX NN | hdcDest
1397 YW (Logical X-Coordinate) X n151 NV TNINIPN NN PTH | nXDest
STV 1290 YW MPYYN MIORNPYN
1397 YW (Logical Y-Coordinate) Y no)151 NV TNINIPI NN DT | nYDest
STV 1290 YW MPYYN MIORNPYN
STV 129N HYY MPNRN 129N DY OINDN ANIN IR PTIN | nWidth
STV 3250 S MPNN 1290 Y ONDN NAND DX PTIN | nHeight
SNPNRNPNN WPN DX NN | hdcSrc
1397 YV (Logical X-Coordinate) X n°)1510 NVPTNNIPN NN PTHID | nXSrc
NPNRN 20N DY NINVDYN MONNYN
13971 YW (Logical Y-Coordinate) Y n°)1910 NVPTNINIPN I DTN | nYSrc
SNPNRN 20N DY NINPDYN MONNPYN
DTN NYN DT .(Raster Operation) NWIN MW TP NN NN | dwRop

1N DY NPNN 1ADN DY YANN 1IN NN ADYD NN NINPNON TN
7.7 1920 21891 10N YAND NIX NNOD YT, TYN 1290 DY yasn
LD NYIN STIPN PON NVIMN
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TIN2 JMIN DNRPHRR IWRI NPDON MAN HY DY MNYS MYNIN NPINNNY NTHS
NN DOWRYN TUN ,DOXINT NWIN OTIPN PN NPSN 7.7 1920 . pnn vpn
APNN IWPNA NPON MON DIRPRN TWXD NPIDND

NT7I2Y2 NIDINN YT HY YN YUN NN (Raster Operations) nwy My :7.7 NYav
NP0 Man oy

NNIN

T

, OT9N DOYIANN NIYAY DOX DPTIN DY NVPN YAND WNNwn
19592 92Y NNY NIN DT YIAN) TYN 1290 NN XINY »T1D
(Dyasn MY bv b Tnnn

BLACKNESS

STV 329N DX TN

DSTINVERT

S DYYAND NN HIIY T AND »NODIN TIVININI WHNWN
.(Specified Pattern) M7 7)HN NNIANN OY NPNN JA9N

MERGECOPY

SV DYAND NN IVAY >TD OR MNNIAN TNVININD VHNYN
oy (Inverted Source Rectangle) 719°1 9ayv MpPnNN 125N
STYON 12590 DY DdYaNn

MERGEPAINT

S9N N2YY MPND 120N AR TV DR PINYN

NOTSRCCOPY

Sv DXYANN NN 2A5WH >T5 OR MNINIHIAN NVINNI VHNWN
2apNNY YaNn AN TN T NN T NP 1N

NOTSRCERASE

STV NP NAND NITIND NNIANND NN PINYN

PATCOPY

HY DYIANND NN H2NY »TD XOR MNNIDHIAN NIVININI WNHNYN
JTYN 1250 YV DYYasn DY NITHHND NIANN

PATINVERT

2NN OYAN NN 25YH > ,0R MNNYDIAN TIVININL WHNWNH
TOIYAND .TION T2YY NPNRN 1A0N HY DIYIND DY

NYIYO NNNIN NN 25WY 75 OR MINODIAN TIVINNI WNHRNWNY
STV 1290 OyaN DY B

PATPAINT

5S¢ DYYANN NN 29WH >T5 AND »NODIIN TIVININI WHNWYN
STV NMPNRn NIAoN

SRCAND

STYON 12905 MY NPHND IAYN IN PINYN

SRCCOPY

12550 >¥aN NN 25WY > 715 AND »NY91a1N TIVINN WHNWN
SNPNN 120N DY DOYIAND DY TIDN 1NAYY TN

SRCERASE

Y DOYANN NN 29WY >7D XOR MNINDIAN TVINNT WHNWN
STYWI NP AN

SRCINVERT

HY DYIAND NN H2NY T OR MINIDIAN TNVININI WNNWYN
STV MPNN 2avN

SRCPAINT

YT 19N DOYIANN NMIYAY 1 DPTPN DY NYPN YINI WHNWUN
W 5TNNN N2 7Y 120 XIN DY YIAN) TYN 12090 NN ROND
[(Ddwasn m>

WHITENESS
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TIIND DN MWYN IWR H¥NNODIIL ,Shear) NPT IN DD NPINOOIV DN
AUPNA NYIPT NNENI (DPMAINT DPPOIN IN DN DMNP YV DIRDN NPIM
AUPN2 MINK NPENNOIN0 W DN .INIY 1Y NPINN BitBlt ,pnn Yv ypnnn
(TN YW PNNN AWPN2 NYYMIN NPN NINNNN NPENINADITOM) NPHN PN
TN Y IPNNN IWPNAY 129NN NN NAI0N IN,NOMT ,NNMN BitBlt NN

TV 9

,INNIN ON TN PNN AWPN DY NPNN IPNN VPN DY yasn nman ox
BitBlt TWND .TYN NMAN DY 1D NPHNN YN NNIAN DX MIINRNN BitBlt MINPNON
1PN IWPN DR INMY DYDY 1YY (Enhanced Metafile) 991wn Yy-N11p namd
MIYPN DX NNNDY NPINN BitBlt .99 WN Sy-X11p YV 1pPNN PN NN NPnn SV
IYUPN NN NNY DHN TN DITI) DINY DIPNN DNIANMND TYM NPHN DY IPNIN

.(CreateCompatibleDC 1>821910 DY NP

NN PIAND ,NNNNND POND MO BitBIt NO¥PNON TXD 210 INY PaANd >Td
MYV NN .(Chap07 MPYN3) N3 90 98NN NVYPNav Happy_Faces
POND ONN DY MIPON NLY SR MK NPIAYN TD INKI NI NPDO NN

.WndProc 17873192 ¥ N25INN YY DOyan

(DIB) |pnn N1 n niraro nion nx 7.5

APNN DMON PRY NPO NIDNIAY JPNN MNON NP0 MO NOMIN Windows
Mo MINN .TONN DY NMIN NMIXN IPNN NMMYN NPDO N9 NIN DT Pyl
NYNY NPDD N9 DD TIONY NN .NMIT TIT2 YUY 1PNN NMYN IPRY NP
APNN AWPNA DMIN PSND YONY YT 1PNN IMMYN NPV NOHY JPNN NNON
TINN PNN NMYN NPV NOHN NNY »T15 CreateDIBitmap 1Y¥P)192 DOWNNWNH
.NPON NON HY NPDON NN WP D) IWINY LJPNN NMION NPNRY NPV Nan

1209V NITINA 1D 11D B>aN5 CreateDIBitmap NP¥P)190 NN

HBITMP CreateDIBitmap (

HDC hdc, // handle to device context

CONST BITMAPINFOHEADER *1lpbmih, // pointer to bitmap
// size and format data

DWORD fdwInit, // initialization flag

CONST VOID *1lpbInit, // pointer to initialization data

CONST BITMAPINFO *1lpbmi, // pointer to bitmap
// color-format data

UINT fuUsage // color-data usage
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.7.8 19202 DXVNONRY DIVNION NN NYAPN CreateDIBitmap NI¥PNON

.CreateDIBitmap nm>¥p29n bv 0> VNI19N ¢ 7.8 NYav

NNOXN | HY1”P99

APNNN WP AN NN | hde

.BITMAPINFOHEADER »©n M2nY ¥>28n | Ipbmih

M)2N2 WRNWN MI8PN9N ,CBM_INIT 77y5 nnv fdwlnit ON

N9 HY DININ NN 2NN DX PWNY >TD BITMAPINFOHEADER
NON PINH NN NAY XAVN TIYY 20 OOV .INN YN NPDON
121N Y OPHY TV, NOYNT-NVNRDN JPNN NNV NPIRY NPDD
% VDN .NVNY-NOYNYN JPNN NMIDN NIPNRY NPV NN PINN
.CreateDIBitmap N X191 NN DXIN

NONNND NYYHNN NIV TSI DIPTIN TYUN NPO OOXT YW NP | fdwlnit
7252 TN AP PTHIND NI NN .NNDON NN NPDO NN
JDAN IN CBM_INIT 11N 2N 9010990 TIY .0 10NI19D

DYIVNINY DINNIA NYNPNYNI NIYINT NOIYN ,YIAPI 1T 93T DN
NN NP NN DNNND YT, 0Dy DIW AN Ipbmi -1 IpbInit
DI NYHNWN NN PPN ,YIAPI N DT YT ON .NYON
N99YN ,0aNY MY fdwlnit ON .NYN ©VNI9 YT HY DIYaANINY
.NPDON N NP0 NN NINAND NN NYYINN

NPDON NN SY HINNRN NN NN D¥ONY , 00N DY TIYND ¥a80 | Ipblnit
BITMAPINFO mann v biBitCount 92°X2 "Y1 DININ Y'Y VNNON
DY YIAND Ipbmi 90NN IWN

2N DTN NN INNN TN BITMAPINFO 2100 Mand ¥a8n | Ipbmi
0y ANy IpbInit 90NN VYN ,TIVNN YV YIS

NN NONNNN DI NPON NIV NN NN TWR NINN OX PTID | fulsage
bmiColors DN ,)2 DN)Y ; BITMAPINFO My2nn Sw bmiColors 12°N810
SY DYOPTININL(RGB) 91N 717 ,01TR DY DYUNON DYDY D¥oNn
DY99YN1) AN IN THX TIY 92010 2N fulsage 10NN .OOYAN MY
.7.9 NY2V2 DVNINY

NVI9N 7.9 NYIV .OMIVAN DIIIY MY TINN TAN WP T Yapn fulsage 10NN
.fuUsage 701m791 HY DMIVARD DIVIAPN IV NN
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.fuUsage 70107910 bv D»Ivwann 0¥d9yn 7.9 NHav

V1959 79

TIYNN NAINNY DIYIAY NIV PADN NPON NN NP | DIB_PAL_COLORS
oY MITN DIYIAND MY NPDD 16 72 DXOPTIN HY
N9 NN IDINY NINN NN YN JPNNN IWPN

NY2ON

.RGB »>1y 97911 DY¥2¥ NY2V POON NPON NN XY | DIB_RGB_COLORS

OXPNAN ON ;NPDON NS 1T XIN INNN TIVD ,NNONND NPXPNN DN
.NULL X1 9¥mnn 7vn ,novo)

mMNA Mann ,CreateDIBitmap MYPNON NS NN 20O INY  PAND 71D
9NN .(Chap07 P na) N3 990 gNNNN NVYPNaY Create_DIB_Bitmap
1PNN AYPNA NPDON NN NN NIVNND PNN TNION NPRY NPDD NON MV
TONN YV PNNN AWPND NIV JPNNN IWPN DX NNIIND TO NN NI
MoNN SY  WndProc O8PN9IY 1NN NP 9090 L(7monn ©on)

DOYYNN TIYN NX y¥an Create_DIB_Bitmap

nana jaA'm 1t 7.6

;T2 90N NONN NNNNY NPIAT POINY YT ,NPO MOANI MYNNYN NN
MNY NIN XY YTD NI JPNN PIWPND) DOVYI YHNYND M1 NN
9789 15 PatBlt 71°8P192 WHNNWND M1 NPIDIND ,NNNTI . MIAINN IN MVIVI
PN TIND NN 1290N DN NN PatBlt 7OXPNan pnn Avpna 0N
PatBlt 7O¥P)9Nn .ANINNY NINIY N, IPNONN NYIINND MYNNINI PRIN
NNY NYINN YA NN A5WH »T15 NN (Raster Operation) NWAN NYIVOL NYNNWYNA

:1ONOY NITINA 1N ©XaMD PatBIt NP¥PNON NN .NVLWNN YaN

BOOL PatBlt (

HDC hdc, // handle to device context

int nXLeft, // x-coord. of upper-left corner of
// rect. to be filled

int nYLeft, // y-coord. of upper-left corner of
// rect. to be filled

int nWidth, // width of rectangle to be filled

int nHeight, // height of rectangle to be filled

DWORD dwRop // raster operation code
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. 7.10 19202 DVNANY DIVNION NX NYAPN PatBlt NI¥PNON

.PatBIt nrsp»on v 0VNI9N :7.10 NYaL

NN

991999

APDNN WP AR DD

hdc

MONNYN NN DY X NVPTNNIP AN NVPND MITNL PTHIN
LNDNY NTMIY NP TUN 129NN DY NIVHYN

nXLeft

TIONNYN NN DY Y NUPTNNIP AN NVPND MITN PTHIN
LNDNY NTMIY NP TUN 129NN DY MIPHYN

nYLeft

2990 2N IR NPNY M PTIN

nWidth

229910 N2 IR NN MTHL DTN

nHeight

1Y TP .(Raster Operation Code) NWAN NYIYY TIP NN PTHIN
.7.11 NY2V2 DVNVNY DIIIYN TN NPNY I

dwRop

DY MW YTIP DY NNV I90N Yapn dwRop VNN LT NIV PRIV IND
.DN2 YNNYN NI0INN TUN DNV NYIN MW YIP IR NN 7.11 1Hav

VA OTIP YV DOIWARND DYDY :7.11 AYAL

NN'D

T

DTHNN NNDIAND NN TYN NP0 NN OX PINYN

PATCOPY

2NN YN NN AHWH »75 OR MINODIAN 7IVINNI YNHNWN
STYON 10N dYAN IRY NVTIIND

PATINVERT

ST 1290 DX TN

DSTINVERT

YD 219N DIYIANN NIYAY DOX DPTIN DY NVPN YANI WHnwn
W DTNNN N2 MY NNY RID DT YIAN) TV 1290 DR Nond
(Doyaxn N

BLACKNESS

YT V97 DOYIANN MYV 1 DPTIRN DY NYPN YN wnnwn
Y DTNNN N2 NAY 12D NIN DT YAN) TN 10N NN ROND
(Ddyasn MY

WHITENESS

Sy RYNN TIPNN NOANN NXIAP-NN ON PatBIt MPX¥PN9N DW dwRop IVNI9N DY
919 IR ,TNYNA ; (Ternary Raster) M TNDMNI-NON NWID MONMNNT MDIWIN 256
YTIP DY AIRDNN NNDOWID JRYD NPN 129N0Y ONMNN IWUN NDIWS TP wHnwnd
NOV YT LTOW ATIND DY NIMPHRN NITYN IR 19 OTHMI-NON DY NIY MTIYON
»1 GetDeviceCaps M28i23192 wHNWND 79N .PatBlt 17893192 0YOMIN ONPNNN YD
912y PatBlt 7P8P19Y9 XN NNRY 1Y Jpnnn v RC_BITBLT MNONN NX 7172Y

ApPNNn
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Paint_Rect n»5IN2 Mann ,PatBlt 7O¥PNON NYIVS NN 20 NP PANY 7D
NMIONN PYNA N8N NNIINND .(Chap07 MPPNI) NI 19DY GNNNN NVIOPNIY
MYIaNn vvva nunnwn Paint_Rect 15NN O7999-1n5N D11y Dy NN NN
DNN DY OTHN-NONN 912N IR DOINY 129NN NN XD T NPVLITIVYD

2SYYNN TIdYN DX NYNan Paint_Rect N5 ynn Yw WndProc n>8pnan

SetDIBits-a winw 7.7

NO9Y NN NNYO TNN DYDY 1PN, MIADNND NPT MONN NNV DD
POIRY NPDO MoV NTND (Bitmap's Color Scheme) 513500 Nan YV DIyasn
.(Bitmap's Header) m»2>0N N9 MO Yasn YN IX MPXINN JPNn MNMON
NN MDA DY OTIP MONN NIXPN MINNNY DOYIANI WNNYND TMIVINA
NN NYO NN DY DWIAND DX NN ST JPNN TN NPNRY NNDON
NITNND NPNION NN NXRXN NONY YaAND MM NUNNUn SetDIBits NYNPNoN
TINPNON NN .NPDON NN OYOPION DR MNIAPY YT 1PN NN NPNY

:1915W NN D NMIDIN DYAND SetDIBits

int SetDIBits (

HDC hdc, // handle to device context
HBITMAP hbmp, // handle of bitmap

UINT uStartScan, // starting scan line

UINT cScanLines, // number of scan lines
CONST VOID *1lpvBits, // array of bitmap bits

CONST BITMAPINFO *lpbmi, // address of structure with
// bitmap data
UINT fuColorUse // type of color indices to use
)i

.7.12 192V DVNONY DIIVNION NN NYAPN SetDIBits NXX¥PNON

.SetDIBits M xpan bv ©xVNI9N :7.12 NYAV

NNON 90199

APNN PN N DM | hdce

2y NMIYY NTMY SetDIBits M XPNAN TWN NIY0N NIV NN NN | hbmp
APNN DPION NPIRY NPDON NONND YANN 21N WINIY >

MY IPNY YIS 1IN Y ONONNNN NPXI0N IP DX PTHI | uStartScan
.IpvBits 20NY91 >T> DY YaANINIY TIVHA PN

250V TIVNA NINPNIN NIRNNY NPIION MNP 1900 NR PTIN | cScanLines
APNN2 00N DYRY YIN M)
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NN 901999

YN PN NION NPRY NI20N NN SW YAND IO Y81 | IpvBits
NNON NON YITY HY NNAND DN TIVNI MOUNNND NONPNNN
1 DY yasny BITMAPINFO n3ann Hv biBitCount 12°Xa n”on

Ipbmi qvVMI9N

NPON NN DY Y71 5731vW BITMAPINFO 0311370 132102 ¥I81 | Ipbmi
APNN 70N NONRY

9¢ bmiColors 92NN NN 1751 NYPIYON NN NN OX PTI | fuColorUse
D59y 991 bmiColors ONN ,)0 ON)Y ; BITMAPINFO mann

MY Y YA >OpTIN IN,(RGB) 51N ,7171) ,01 TN HY DOWNN
DYVNHNY DIIYN TR NYPNY 21N fuColorUse TVNY9N .DYYAN
.7.13 nYava

DOVIAP ODY 190N Yapn fuColorUse 9VNIONIY TINDY IWON 7.12 NYAL TIN2
.fuColorUse 1V1H79M HYaPNY DIIIYN NN NVION 7.13 NYAV .DNN

.fuColorUse 1019910 Y¥ 0 IWaND ©¥Iy1N :7.13 NYav

V1999 79

16532 DOPTON HY TIYHN NID7H DOYANN NYAV | DIB_PAL_COLORS
oY NNIIY YPNNN IYPN DY OINDN DXYIANND MY NP
.hdc 7vm9n >

9y Y9N NYINY DYIAY NYAL NPODN NON NN | DIB_RGB_COLORS
.RGB

NPNON IWUR NPYIDN NP 900 XIN VMBN TN N8N MIPNON OX
DON NI MMINA TN MYV MISPNaN DN ;NNYSNA NPdNyn SetDIBits
NON HY NPDON IYRD NPDD NN IP¥I MHMLVNIN MPNN NPWN Windows

.N27YRN YW DXYIANN MY2 DXOPTIN DN NN

MY Oyax AN Yaph 15 GetSystemPaletteEntries MINPNAY NIIPY 91> DWW
DOYANN NN DAPN DWMNY INRY  .DOPTIND DY) NOIWNN DYV DIYaND
TINPNON APNN DMON NIRY NPNION NN IR NP D1 NIN ,DXOPTINRM
MAPN NN NN NN OX P9 hde VPN T DY NMTHY JPNNN IYPNI NYPNWYN
90NN NIYYNN IPNN ,NINN ; fuColorUse 9VN9N 912y DIB_PAL_COLORS

.hdc

YT DY NIMHY NPION NN AN TN NON NINKN NN IN OV MINnY
ONPNYY NNMP DWYIY NYwa 3 pnnn vpn TNY  hbmp  qVNION
WPNN DIMIVN IIRY NP0 MON DY RN NP .GetSystemPaletteEntries
Y NXINND NTIPIY ; NPION NN DY NNNNNN MINNDYN NN NN NYYND-NVNHH
oW MPYYN TONNDYN NN NN NVNY-NOYNDN JPNN NPITN JPRY NP MAn

.NP2ON NN
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™MdNA PMann  ,SetDIBits  7PNPNAN NYIYY AN IV NP Pandy 1o
NN N NN (Chap07 MPINA) 9NNNN NVIYPNN NNYNIY Change_Colors
NYAIN NNIOINN ,NDNND .NPONN DY MPON NLYI JPNN NMNDN NINRY NNIYO NN
Test! MIVONI M2 YNNYNN AUND )25 DNV HOYIANI NYDDN NN NN
DXNNY DODPY MV YOV Td ,NPNION NN NN AN NMIVH NIDNNN ,01I19NNN
NN 1291 WndProc NP8P0an . NY-2IND S0P 5¥ PIPNN IR DX PINN DYIAPIY

IDINN DY HOVYNN TIPN

|IM [7Nn? nira'o non 7w V9O 7.8
SetDIBitsToDevice niyxnxa

NP0 DX MIAPY 7D SetDIBits MIXPNNA WHNWND NPINNN MIVINIY NTNO
NYNY NPDON N9 DY INIDN DDNY DYDIYY DNNNA NP0 NI YV yasn
NON YW DOYIANN 90N NN ONNXD MIAMN NPINNND ,MIAT DMIYI 3PN YN
,YTY .OM0N IPNN OR VDY MPPAN Y DYV JPNN DMYN NPIRY NPDD
IUND DOYAN 20 YW NPDD NONY DIYIAN 256 YW NI NON Mo narn Windows
SetDIBitsToDevice 18pNoaN .VGA X¥ DN V99D NPON NN NN NOXIND PN
NN PN WPN DY NYPY JPNNL 1NN NMION NPNXY NPID NN NIINN
TPNN AON NPRY NPDON NN TV YaANN MM AVNPNYN I8PNN ,TIY o2

DNINNN NPDON NN DIDOPIAN NN MAPD XTI, TdNPNN

2 PNYY DTN 1D NMNIDINA DX2MD SetDIBitsToDevice MNPNAN NN

int SetDIBitsToDevice (

HDC hdc, // handle of device context

int XDest, // x-coordinate of upper-left
// corner of dest. rect.

int YDest, // y-coordinate of upper-left
// corner of dest. rect.

DWORD dwWidth, // source rectangle width

DWORD dwHeight, // source rectangle height

int XSrc, // x-coordinate of lower-left

// corner of source rect.
int YSrc, // y-coordinate of lower-left

// corner of source rect.

UINT uStartScan, // first scan line in array
UINT cScanlines, // number of scan lines
CONST VOID *1lpvBits, // address of array with DIB bits

CONST BITMAPINFO *1lpbmi,// address of structure with
// bitmap info.
UINT fuColorUse // RGB or palette indices
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.7.14 15202 DXVNONY DIIVNION NN NY2PN SetDIBitsToDevice NINPNON

.SetDIBitsToDevice mypnan H¥ 0>9VNI9N :7.14 NHAL

NNIN 901999

APNNN WP AN N | hde

1297 YW (X-Coordinate) X NUITNINIP DX NPND MTN2 PTID | XDest
STYN 129N YV MYOYN NOONNYN

1391 YW (Y-Coordinate) Y nUMTIINIP NIN NVYNY MITN2 T | YDest
STYN 129N YV MYOYN NOONNYN

190 NPRY NPDON NN YW AMIN AR NPNY MT N2 PTIND | dwWidth
2PN

YN NIRY NPDION NN YW NN DX NN MTN2 PN | dwHeight
2PN

TYNNDYN NP9 DY X NVPTIINIP IN NYNY MTN2 PTIN | XSrc
APNN DMION NPRY NPDON NN SV INNNNN

TOYRNPYN N3N DY Y NVDTNINIP AN NPNY MT N2 PTHIN | YSrc
APNN DMON NHRY NPDON NN DY NNHNNNN

YN NPRY NN NONA XNYNNNN NPPION IP NN PTIN | uStartScan
APAN

9N NPRY NPDON NN NPIION MNP 1901 NN PTHIN | cScanLines
pvBits 1VRY9N >T> HY YAXINY TIYHNI ,JPNN

IUN PN DMMON NIPRY NNION NN DY YAND NN ¥I8N | |pvBits
TIVNI 125 OTIP OMN NMIDNNX NPDYON NN HY NIV NNIDNN
.DN2

NN NN HY ¥ 9751nY BITMAPINFO D100 M2NY W1asn | Ipbmi
APNN 70N NONRY

D99y Y513 BITMAPINFO n)21nn ¥ bmiColors 92°80 ON VT 0 | fuColorUse
MY Y Yax >OpTIN IN,(RGB) 51N ,717) ,0V TN DY DOV
DYVNANIY DIIIYN TR NPNY 21N fuColorUse VNN .DYYIAN
.7.13 nbava

7.13 N0 0NN DY NWN TNX Yapn fuColorUse T0NIMNY ,MNIY 1N
.SetDIBitsToDevice n28P219n DY fuColorUse 70NN YAPHY DIIIYN NN NVION

177 oo5noy Yy-rxap ,nydo man :7 P19



N9 HY NPDON YR NNIO NN TN HINOVIN MPNN NNYND NP
PXPNAY XIIPY 91> DIVON .NDOIWNN DY DIYIAND MY DXOPTIN DN NN
NNY NOYNN YW DOYAND MY YAy NN YapY 15 GetSystemPaletteEntries
NN N 51D NIN L, DIOPTIRM OWIANN NN YAPN DIVHNY INNRD .DYOPTIND

APDN DMON NHRY NN NN

NYAN NN NOYNAY-NVNDN JPNT AMMYN JPRY NPDD M YW XHIND NP
NMION PINY NPDD MAN HY XNINT NTIPI ; NPDON NN SY INHNNNN NIIRNDYN
MI5INND DY .NPDON NN YW NIPOYN MHNNWYN NN NN NVNY-NYYNON PPN
DO TINN JPNNN NVYNI NPD NYIAPS DWINTY NI MND NN DNNND
NIPOY MND N9 NN LTO DYDY APNn IMYN NPRY DY) N»DD
DMV DOPYN DY 95 NDNNY NYIYS VY9N NN PONY »15 SetDIBitsToDevice -5
cScanLines - uStartScan ©VNI9N 37y .IpvBits TIVHN TIN DX NION NONNH
INPNON  LIpvBits  TIvNN DOnY nYON nNan S poYNn AR O
NP (Background) ¥pIa Hy9m qUN PONN OX NINMIY NNN SetDIBitsToDevice

.(Foreground) NP2 Yy9n 89N MS-DOS ToNnV v NY

MI5N2 AN ,SetDIBitsToDevice MPNPNAN NOWH NN 2V ANV PaAnd 1o
5NN .(Chap07 P Na) DT I90Y  9N¥NN NVYPNIY Draw_2_Boxes
IDNN YR DRMN DIYIAN NIYAY JPNN NMIDN NIRY NPDD NN NYNNYN
TNXY AVNNYNIY ONIND NYTIA JPNN TONDN NPRY NPDDN NN DX NIVNN
»15 StretchDIBits 1°¥P)193 nwnnwn 7o 9NN SetDIBitsToDevice 1Y¥pPN9%3 MY
TIDINN DY VYN TIYN SNPHN NITHNN HINK 200 -2 NPDON NN NN 1IND
WM_PAINT -y WM_CREATE myTiNa 590N NY¥pNsa nvwy) Draw_2_Boxes

.WndProc 1°8p3192v

(Metafiles) 2v-'xap 7.9

MO NVIDYWA Nomin Windows -¥ DTN D) .NYPIY0 NMIHN DY NTHY DNTIP DX9YDA
nUYNY ©OYon Hy-r8ap (Metafile) H¥-N29P -5 V1T NYN NON .0MDIDA NP9
Coded Graphic Device) 97N pNNN PYNN Y NYSPNY MTNIPH MNP
;NN ARNIND L OY-XNIP (Plays) nHI¥anm non AwND .(Interface Function Calls
,UYNY 97N JPNNN PYNHD NPIPINT MY NUHNYN NNMD NIDNNN IDIND
IN) P HY-INAP JONND TMIVAND D2 197 1IPNNI HY-Y1IP NINIY U0
N NIND 99N 0N ,OYN-NDIP IR YThND PYLVY TMAIVEND L (PDXTA NIPD
MON DN DN HY-INIP L7009 G0N .OMY DMWY HY INWID 990101 HYN-N2WP
NYYPNI NN DOWIN (JPNNNY) IWNHNNY 11PN ,NPDO MAN AIUNND 1M JpNn

L0997 1PNN IWPN DY DDIANNA Y9N JPNNN PYNND

MY ,NNY DY .Windows 9x S Yyn->¥apa momin Windows NT -y Windows 9x
Enhanced) 191v1 Hy-¥21p S¥ wTNN MDA 19 D) NI1ONIN Win32 Yv nYyann nidIyn
57aNN .DMNVN KY-INIPI WHNNWND MDY IOV NNt D) 9 |, (Metafile
SY-'NAPY 1o NI IMVWN DY-XIP PaAY Windows 9x YW Dy-NIP YA 0pdvn
PYNN SV MYTNN NPYPNINA DININ 0N PN DMYN DX NNHNI DINWYNA

.(Win32 GDI API) Win32 API 5¥ 971 Ypnnn
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,VYNY Winl6 b byn-8a1pa Non 19IN2 7m0 Win32 API pwnny y»any 1wn
2y NNX NP - HY-I8IPY MITYPHN NPIPND DY MNP *NY 975N Win32 API
NIPY 091D NYIdINN L,NNNTY .Win32 API May 7w N¥Iap) Winle API
NYIOIND ,NMT T2 .NPDO 16 12 HY-XDIP N>INY 1D PlayMetaFile 1 Npnab
012011 .NPDD 32 )2 Hy-X11P X>IND »T15 PlayEnhMetaFile 8PN XIpH NH1»

.Win16 5w 5y-'82p2 KDY ,0719WN DY-821Pa DIXTPNNN NY 19D NIV

2v-1¥27 v aaxnl ey 7.70
(Metafiles)

MIDNN NIXPN MIDNNY Y97 JPND PYNRN DY NINNN NITO XD DY-XDIPY NTad
PN AWPNA 9N PNNN PYNN DY NPNPNNL YNNWN INYDD 1)ana )O0 0NP
Reference Device) ©N1% 1NN YVYPNA WHNYN DY-282p NND »TD  HY-Y1p Hv
LDMMY VI NPNN NIAY NNNN XTI PIINN 1Y HYN-NYDIP NAY DY015 (Context
INPN DOYNNYN .NNYNID INNNN NN 1AV JPNND DIRNND ONPNN PN
, 1320 MY PNN WP NINY N PPN DY-I8aPp NND 75 CreateEnhMetaFile
YT NN PNNN IWPNL YHRNYND TMIVAND OY-Y1IP DY 99Wn 0NN N
0>amM>5 CreateEnhMetaFile N 8PN9N NN APNN 7DD NPRY INNN JONND

2PPNYY NITINI MIKRID NIV IND  NNIDINI

HDC CreateEnhMetaFile (

HDC hdcRef, // handle to reference device context
LPCTSTR lpFilename, // pointer to a filename string
CONST RECT *1pRect, // pointer to a bounding rectangle

LPCTSTR lpDescription // pointer to an optional
// description string

.7.15 NY2V2 DXVMNONY DMVNION NN NY2PK CreateEnhMetafile N>Y¥PNON

.CreateEnhMetafile nrspanan by orvn19n :7.15 NYav

NNH 901999

9NN YY-NIP NAY DNYN PN IWPN NI | hdcRef

SNNOD NN PPIPNINY IMWN DY-NIP DY XIPN DWO I8N | IpFilename
NI DDA NP IMWNN HYN-NDP ,NULL XID Nt 90099 DX
,DeleteEnhMetafile NP¥P)192 DYWNNWN TUND TINY 1DV 1DINM

AMIN PN 2T

MTIN2) TNNN TN AR PN IWN RECT 1100 112N ¥a8n | IpRect
SYN-Y21P2 927 Y IMDI JONNRN MIDNNY (1090 0.01 DY
MwNn
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NN 901999

NN X YR ,0IWMON DY IR NPTIN IWNR NNINND Y2810 | IpDescription

1YY YIANNY NN .NNNNN NIMD D) N HDI2) NNINPNN
129 0w 0w Pa NULL yn 92515 na»n IpDescription 90109910
NVINHN NHNTY .NULL "N »va 0»NONY NN NNINNN DY
NN DX NON \0 Nav ,”XYZ Graphics Editor\OBald Eagle\0\0”
SY 9MOa NIRNN NS PR ,NULL XN IpDescription oX .NULL
9NN YYN-NDIP

NN DIWIY 275 hdcRef 909N > HY NMINPY ONPHRN PNN NWHRNYHN Windows
hdcRef 900997 DN .7PNI NINNN MXIN 1Y JPNNN HY MTNN AN DPXITNRIN
DN TNNY SNONI NNXNN 1PNNA NWHNWN Windows ,NULL NI

©>2»N [pRect TVNY9N T DY OdvaNmY RECT mann Hv Top-) Left 02NN
12500 MYOS TINRD MTIPIN .NNRNNA ,Bottom-) Right ©2YNNN DNMYLVP NYNY
NN VNN 29N 1PNnN pwnn  NULL NI IpRect 90H990 DX .NINN2 MSYD)
LDIWON T DY NPNNY INNNN DR PPHRY NN JOPN 120NN DY DXTINN

DIWAN 9271V D93 IpRect 1019910 NN PADY NN NIDIND

»75 CreateEnhMetaFile N Y9N 7> DY INNY IPNNN IYPNI DOVYNNYN DINIY»
NN YN TN NN NDNY 191D NPINNN .INWN HY-Y1IP N97) NN JONNKD
D9MPNN PYNN OV INPN HIY NN JPNNN VPN NN

ONPNAY NIIPY DI NN ,I9WN DY-YIPA INNN JONKRND DWHY  INRY
,INNNN NN PNNY YT INWID VD JPNNA INNNN NN PNNY »T PlayEnhMetaFile
NN MM IpRect 10NN T DY YaNINY 12501 nwnnvn Windows
TINPNN NPINHDY JPNNN WP .NINNNN DX XTI OPNY 15 ONYHN JPNNNN
WPNN AWPN DO DY DNYPY DTNNN NI DY ONIN DX D01 PlayEnhMetaFile
PNNY Y15 GetWinMetaFileBits MY8pN9a1 wnNWnNd DMIAMN DMWY ANWYYHD win
IMWN SY-NIP YV XIPN OV .OY-X2IP DY 1w Windows VHTI9Y 99IWn HY-N2IWP

.EMF nn»oa wnnwnd 7N

mMIc’N2 Mann ,CreateEnhMetaFile 1¥P)an NYIYd IR IV ANY PaANY 71D
59NN .(Chap07 N>PIN1a) NT I90Y GNNNN NVIYPNI NX¥MY Crosshatch_Box
1> 5y N9) Cross-Hatched MDN NWI2NI XOINHY 12910 DY 19 I1WN HY-Y1IP NINY
PNPNAN TINN IYN-NDIP AN TI NN DN TIDNND DINHND NYa (NI 7Man
NLY Yy DDINNA DYN-NVIP NN THITH NMIONN WM_PAINT myTina 59vd
ST NN DNYNY 99D INVN 12900 DTNV TN MRV L )NoNN Y Mpon
TIYN DX MyNan WM_PAINT -y WM_CREATE myTiNa 919010 NYEPN . )IONN

AT DN YUYNN
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2v-1¥ap YW noISn nnwwn 7.11
Enumerating The) noiun
(Enhanced Metafiles

PYNN SY NMNONMIND NINIIND ININ VINIY TNXD DY-8aD DP¥9NY MDD MMIoINN
NI 5Y-¥2IP2 MIXMN DY MY MNP YONRD TMIVINID ,NYYNY 9N 1PN
NNINY DN ,ANIND INY OYN-XIPA (Record) NNIYA NN MINND NNIAP DD
WOIN PITAY P OIN LOYO-NDIP TINN NOIDN MDD NP VHRNYRDY nvd

2 W MINIIN

NYOYI PONY 1D EnumEnhMetaFile 8PN wNnNwno 951N  NINT MYYY 15
EnumEnhMetaFile m8pnon .5yn-N1pavy mmvan 95 Y (Enumerate) nv119n
(Callback Function) 2ywmn 8795 NNIN NPIYNM ,XDIP2 NMIVI YD nbapn
9NN HYN-NIP MI2NAY MNMIVIN DY NOUNAN NDIWI PIND YT [, PTHIN NNNRY
TV DIVIIN .WITID NNV D32 NYAVH DIYHN T DY NPNDNY NIWNN NMIXPNI
IUND IN,INTINND NMIYIY NYIN DY T DY NPNDNY 1IWNN NMOIPNIY Ty
M5 MMONA DYAMSD EnumEnhMetaFile 1O8P9n NN .DAN NPINN DIYPNN

:19NYYW NYTINA

BOOL EnumEnhMetaFile (
HDC hdc, // handle to device context
HENHMETAFILE hemf, // handle to enhanced metafile
ENHMFENUMPROC lpEnhMetaFunc,

// pointer to callback function

LPVOID lpData, // pointer to callback function data
CONST RECT *1pRect // pointer to bounding rectangle

) i

.7.16 N92V2 DXVNONY DIIVNION NN NY2APN EnumEnhMetaFile MY¥PNON

.EnumEnhMetaFile n>8pnon bv 0vn191 :7.16 NYaL

NNXH 90199

NMXPNAT I T NONY NN NPIDND JPNN IWPN NN | hdc
VNN

9N HY-NDP NN | hemf

.DIVHON T DY NPNDNY 1IWNN RPN ¥IA8N | LpEnhMetaFunc

SWNN NMNPN DY MY ONIMY AN | LpData

¥ ML TNNIPN NN PTHN IWN RECT 100 Mand ¥asn | LpRect
5¢ NNHNNNN NN NN NN NIVHYN NYHNNWN NN
.NY MTINA 129010 YN NN PTHID NT NN .NNNNN
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,2 VN NONPN NwNNWN (API Enumeration Function) API Yv 0w In N»IPN
EnumEnhMetaFile 1P8P09n .NINHN DIYVAIN NMOIPNIY Y NHN NN Tayd 171D
.EnhMetaFileProc M 8P)9n S¥ mMYOON NMANN DY 2N NP NYNNWYN

IYN-NDIP YV N9 N”ANN DX N'Tayn EnhMetaFileProc myypan

$19NOW NITHIN2 N N”DINA DX2AND EnhMetaFileProc m2 8190 NX

int CALLBACK EnhMetaFileProc (

HDC hDC, // handle to device context

HANDLETABLE FAR *1pHTable, // pointer to metafile handle
// table

ENHMETARECORD FAR *1pEMFR, // pointer to metafile record

int nObj, // count of objects

LPARAM lpData // pointer to optional data

.7.17 19202 DVLNONY DIIVNION NN NY2PN EnhMetaFileProc N X¥PN9N

.EnhMetaFileProc mrspanan bv oyvn19n :7.17 NYav

NMNOH [ 99999

TIXPNAY NIDIN MIDNNY IPNNN IWPN IX NN | hDC
.EnumEnhMetaFile

,DY0Y) 097NN DYVP1AIND DY MNYPN NPT HW NYIVO WIANN | [pHTable
T NN NYIN NNIYNIN NDMNON OYN-N2IP2 (NNITY,MYIan
9NN HYN-NP

NNYY MDY PR NPIDND IYN-YIPA MMYIN NNNRD asn | LpEMFR
PIYN DY INMIN Y8 12598 NIOIND LWL TN Y ON) 1T YA
(NmvIn

NPT NIV MMNVPH NPTN DY DXVPIIIND 190N NN PTHIN nObj

.DIWON T DY DIPNDHY DNVYID DIMNMIY YIANN | IpData

T3 ,2IUNN NMIPND NAIND NN EnumEnhMetaFile mYYpa5 70nY 2N 0w»n
,DMTIP DYYD 1PDY NTNOY IWNN NPIPND INY DY NI .NMN DIV 55NV
0IDINN T DY NPNDHY VNN NMXPNG OV DIPN IMIVW EnhMetaFileProc bwin

DN .IpRect 9VNY9N YT DY YaANINY 1ADNND YON TIIRD MNP NDON INHNN
NRNP 2IWNN NMYPNI ON IpRect-n Nndynn Windows ,NULL X0 hDC q9v1n9910
Windows .q9pn ypnn avpn mMntd 2»n hDC ,PlayEnhMetaFileRecord 71783195
NN YNID O M9NN ANN DV JPNNN VPN DY NPNYNNIDIIVI NYHNYN
TMwaNa .PlayEnhMetaFileRecord 12831970 NMNNY NNNNN DY NINHNODITVN

NN NI DY TN YY-N2IP 29WD >TD EnumEnhMetaFile myspNoa wnnwnbd
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MI5N2 M2ANN L EnumEnhMetaFile 7OY¥PNaN NOWH AN 2O NP Pand 1o
MYV 7NN (Chap07 MPPNa) DY 91905 9NN¥NN NVHYPNIY Draw_Shaps
AN WHNWNN YR PONN DY MPON DOV IMNX DONNY INVN HY-XP
NUNNYN NN DYaN IR OYN-NDIP IR W N mIonn [ Test! mawaxa
SYN-NIP NNV NN NTOY wnn NMNPNS  .EnumEnhMetaFile 1892
TIVYN PN NN YANI NWIINa MR N9O9NNY EMR_CREATBRUSHINDIRECT
DTN IWND .PaintMetaFile-y WndProc nVSpN9a Nwyy NN YY >wynn
oy MNNNN DX NINN NI 79NN ,Draw_Shaps N0INN NN DY9>y¥910)

ANID MAND W MR NN T NN L (Cross Hatch) nwH

GetWinMetaFileBits n'xjnion 7.712

DMINY DX D30 99N Dy-NIP MIANI wnnwnd MY Win32 nyom
9NNY MA1N NN NIMIDIND 0NV DIPN PN, NI NNV HYIN NN
GetWinMetaFileBits 1 8pN9n .Windows 9x YW Yy-N11p NNOY A9wn Hy-X2wp
,Windows ¥ Y¥-Y21p Mimiva VHNNAY IMYN HY-YIP NIV DY VPN NN
INPNON NN .OINNNN VNI PINNT NN MIVINT MNMIYIN IR NIDNNNI

2 PNYY NITINA 1D NMNIDINA DYAMD GetWinMetaFileBits

UINT GetWinMetaFileBits (

HENHMETAFILE hemf, // handle to the enhanced metafile
UINT cbBuffer, // buffer size

LPBYTE lpbBuffer, // pointer to buffer

INT fnMapMode, // mapping mode

HDC hdcRef // handle of reference device context

.7.18 N9V DXVNONY DIIVNIIN NN NYAPN GetWinMetaFileBits NXX¥PNON

11NN TIYN ,NULL X3 NR1DY ¥asnm NNdYosn GetWinMetaFileBits 17893190 ON
ON .)IMNT MMYIN DX JONRY TD 1D 7PIYPNNY DXNIAN 99010 NN
ST NI MND TN LGPN WANND NI NINNY WIANHT DNOONN DNPNN

JDAN NN ATMND TIVA,NDYI) NINPNAN OX ; DXNA ,OYN-NIP DY DOXNMIN

oY DY-NIWP VNPMAY AMWVN DY-XIP NNH  GetWinMetaFileBits 12X 9N
2YN-XIP DR PNND D91 7202 WD VNN DX PON WX DIV»Y Td ,Windows
WapY »15 (Referenced Device Context) NN JpNNN YWpna nunnwn Windows
NN NYVIN NN GetWinMetaFileBits MYXPNAN .AMINN HYN-NIP DY NPNIDIITIN NN
ONPNYY NIIPY I DWMdD AWNn YYN-XIP Y TN Mopn

STIY DN TN PN DIWON TUNRD TN NN 1INYD > 715 DeleteEnhMetaFile
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.GetWinMetaFileBits n>y¥pnan Yv 0>vVNI9N :7.18 NYaL

NN 901999

A9WNN HYN-NDIP AN NV | hemf

NINPNONY NXIND DY ,0°N22 ,5TNN NN DT | cbBuffer
.NIMIND MINMIVYIN DR IDINY NP NN GetWinMetaFileBits

NN IDINT NP NYN GetWinMetaFileBits MO N8PNI9NYW NSIND WIAND | IpbBuffer
GetWinMetaFileBits ,NULL XY IpbBuffer X .119m100 Mmwan
NN JONRD YT ,0NY NPIPT P¥PNANY DXNIAN 190N NN NN
.IMINN DYN-NIP NNV

SYN-NIP DY 12 WNRWND NI NIDINNY NNN 8N NN PTIN | fnMapMode
Ra)ab)alp

LONVYNNIPHINN AWPN NN NN | hdcRef

TIDRD NIOO 91D yrnn pon ,Windows S HYN-N1Ip VNI MYNN Y2
ONPNAY NP PNNY ODIN NDID NIXPNON L, NNNTY .DaApnNN SYN-NDIP TINn
7PNNY Polyline 1Y8PNaY NNMIPA 99NN HYN-N1IPA NP1 NRSMIY PolyBezier
NP ¥ N”ana PolyBezier-5 Noypyw MNP PRY M9  Windows ¥ Hyn-N11pa

.Windows

NN PMaANN ,GetWinMetaFileBits 1P¥P219N0 NYwe NN 210 NP Pany >To
5NN .(Chap07 MPPN32) NY 1905 98NN NMVYPNav Convert_EMF_WMF
oY OVINVD LY-XNDIPY (Sample.emf ;DY NIAPNI) PN IDMIWN DY-NIP NVHH
TY2DYN .Sample.wmf -3 991HN HYN-NIP DX T INX NIMY 17NN .Windows 9x

.Wndproc 1780192 ,97)95 , YY) NI5INN DV Swynn

(Icons) n'mo 7.13

MIVONIY NN .DM97) DINAP HY DMDIDA DIND NWIvvwa nomn Windows
NLY MOLP N NOITI NPT DMV YT HY-NDIPY NP NN YNPNYNY NIINND
APYNN-HNN NYYND 0N (Icons) OWND INKY NPHNL DN  NIONN DY MPIN
MYNNNI Y8IN AUX MOIYON NP ,NNT OY .NPDON Mon Hv (Sub-Class)

297 XY HY 199 10D ©Y9NDY NoN»nN Windows 1991 ,1nY20m) MLp ©oNo

S DPMIN DNYMND DN NWNRNYNI Windows TUN NNOLP NPD MON DN DN
0’27 0YNY ININ Windows 9x -2 YPINY OXXAPp ,0M0Y» N0 ,0XVPMIIN
N9 ,Windows NT X Windows v MNTPI NMINDID .YNNHVNN PYNNI DMWY

.(Program Manager) 921¥?1 9N31a 9P’y 0XoNva
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9173 YN0 09N NV MNAY 01N Windows NT I Windows 9x H¥ »D1»0 DIw»
TOYNNYN 1292 YOPN 9NN AR NP¥N Windows (16 x 16) Yop 90D) (32 x 32)
YN X ,Minimized) 9909 JoPIN DWWV DYV DIWMON NON DY MOV

29T 9H0 NMINN AV NTIAYN NIV DND NaY DITHIN 9Hoa nvnnwn Windows

NIINN MNO N9 DV (Image Editor) /NN 799 DY DMND DN HD 7172
T SYNRY N5 NN TNY OY IN Windows 9x b (Software Development Kit ,SDK)
DYYNON NX POINY »15 ICON NXRNNA DXWNNYN T NN .Visual C++ Hv D¥ONoN
Sy DIVIN NN DDNDA YINYD MPDIVL NNNT .OIWMON DY DXIARYNN NP DN
90D NMIDIND NI TY NTHOY NIV NPIDINT IRV 1N OYNRID NINN NPYNN
INPNY NP T DY (Window Class) P9nn nPonnm NN Mnvd Y nywa

110N DOXXYIIW NI ,RegisterClassEx

int APIENTRY WinMain (HINSTANCE hInstance,
HINSTANCE hPrevInstance,
LPTSTR lpCmdLine, int nCmdShow)

MSG msg;
HWND hWnd;
WNDCLASS wc;

// Register the main application window class.

4
wc.style = CS HREDRAW | CS VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc;

wc.cbClsExtra = 0;

wc.cbWndExtra =0

wc.hInstance = hlInstance;

wc.hIcon = LoadIcon (hInstance, lpszAppName) ;
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;

if (!'RegisterClass (&wc))
return (FALSE) ;

// More code here

NVINNY YIANNN DIO0NY DVYN DY YN0 DY OTIPN TIPN YOP ,NMINID 1NNV 0D
TN AN THON L, TYNNL INIDY DIDOYDI SYNIN NIINN DY DN IpszAppName
.N25INY YN NNNY
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n'yno Ny 7.14

T2 O9ND NNYDY NPY IO NIVOND Windows ,D¥-782P) NPDD MY DY D
N8 1972 YN0 NN T Createlcon NP8P3192 995 7172 IWNNY MMIDIND .N¥M
Y DN, 02 DIIIYNN DMND NN NMNDIND NIWAND Createlcon NOXPNN
990 N8 Createlcon NP .JPNN MMNON JPRY NPDO MON) , NN MON
OXPNIN AN MM NPDO NMANY OITNNN DOYINT TN DTA

:12NYY NITHINA 1D MIDINA D¥2AMD Createlcon

HICON CreatelIcon (

HINSTANCE hInstance, // handle to application instance

int nWidth, // icon width

int nHeight, // icon height

BYTE cPlanes, // number of planes in XOR bitmask

BYTE cBitsPixel, // number of bits per pixel in XOR
// bitmask

CONST BYTE *1pbANDbits, // pointer to AND bitmask array
CONST BYTE *1pbXORbits, // pointer to XOR bitmask array

.7.19 NY2V2 DVLNONY DIIVNIIN NN NYAPN Createlcon NXXPNON

5130 YT HY DYNN IYN NI AN PTHNY DY2»N nHeight-) nWidth ©Y3VN9N
D57 Y0¥ OMND NI NI NN NIIWNRNY 9N ,NPNDNN NNISNN DY 1PN
SY \PNNN 9100 T DY DNV DITNDN Y NANM ANIN DX NYTY ¥ .0MINN
TN NN DMPTHIN IWND ,GetSystemMetrics ONPNS2 WNNWND TN ,NNINNN

.SM_CYICON »~ SM_CXICON

.Createlcon m8p319n bW 0»VNI9N :7.19 NYav

NNN 991999

90010 NN XY DYTIND YOI NN NN | hinstance

.DYY0P%92 ,9H01N 2N NN PN | nWidth

099292 ,5001N N2 NN PTIN | nHeight

(XOR bitmask) XOR 1120 N5°0nD2 0NN 199N DX VPTIM | cPlanes
Onon dHv

51D Y¥W XOR NPDD N>01R YDP 939 NPDON 190N DX PTHI | cBitsPixel

N201 MY NPDON YIY NN DXDIINY DXNA TIVHY Y181 | IpbANDbits
NN NINNN 1T NION .HNON Yv (AND Bitmask) AND ny2>0
.(A Monochrome Bitmap) TN ya¥ ndya N»a>o

N2’01 N2Y NPON MDY NN OIINY DXNA DY TIYND Y2810 | IpbXORDbits
¥a¥ NHya NP0 NN NINNN T NDY0N .HNON HY XOR N0
NI YIANA YPNN NMION NP0 NN IN,THN
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ONPNON IUN) NPO MO ONWUN HNoN NN NINY Createlcon MINPNON
N50n - 7MYM AND NP0 NON NN NNND ; (NPDD MDONI JN2 NYHNYN
YAN NYYI) MHVMIIOMID NMPDO NI DHN NN AND NPVD NIDH .XOR NPDD
mM20N MY NHX NPV NONMN Createlcon .HOPYS YO NNNX MO DY (THN

.7.20 19202 MIXIN T NP MIXXIN XOR-51 AND-Y M1T99310 NPDON

.XOR-y AND ny2°0n m> 0n M1y Createlcon myypnan Hw nnNn nbav :7.20 NYav

AND bitmask XOR bitmask Display (n)8n)
0 0 Black (7 nv)
0 1 White (129)
1 0 Screen (79n)
1 1 Reverse screen (°2°0) ToN)

Create_Icon 1’5 1n2 )ann ,Createlcon 7821970 NYIYH NN 21V 9N PaAnd 1o
Y200 09y NN NN NIINN .(chap07 7PPPN2) N 1909 98NN NVIYPNIY
TON> YN Sy HNo N®Y YT 9NN YW XOR N2>0N) AND N0N ,MDY0NN NV DY
,WM_CREATE nyTn NX NYapn WndProc 181970 9WNX5 .(Monochrome Icon)
NYNHND NN NYaAPN WndProc mNPNAN IUND ;900N NN NINY NI

NSNAY HNON DX NYIN 70NN ,WM_PAINT

axwnn o'mo naxr 7.15

YNY MIXY PN N YYD TITA AV DYD9T 9001 DITND NNY MO NN
Create_Icon Nn»MOINN NNVYY 1D ,)I170°12 NMPIO MDDH YNYY) NPIO M
OYTYPNIN NN YT (String Tables) MMH9NN MNSAL DY MO .ONP MDY
DY ANYN Y1IP TN DNON YY NPDON 23090 NN NYLY IWAR INN WINOIYY
MYNNYN NMIDINN ,NTD MDY YN8 TD Hwnn HNOY NPDON DX TN
(Cursor) 129 X 90D NINY 1 MIPNS .CreatelconFromResource NP2
CreatelconFromResource MP8PNON NN .9NDN NN MINNN IUN INYH NPDON

S PNYY NITINA 1N NMIDINA DYAMD

HICON CreatelIconFromResource (

BYTE presbits, // pointer to icon or cursor bits
DWORD dwResSize, // number of bytes in bit buffer
BOOL fIcon, // icon or cursor flag

DWORD dwVer, // Windows format version
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.7.21 19202 DVLNONY DIIVNIN NN NYaPN CreatelconFromResource NYNPNON

.CreateIconFromResource mYpnan Y¥ 0>VNI9N :7.21 NHaL

NN 901999

OO IN HNON HY NPDON ARYN NN D20 TWR NN ¥I810 | presbits
,Windows 9x -1) LookupIconIdFromDirectory Ny Spnad nX»Ip
P8PNAY NITIPY 10 D) TMIVONI

NN 2179 MYV LoadResource-) (LookupIconIdFromDirectoryEx
AONRN NYDON

T DY NYaN Y NPION NXIAP YV ,00N22,9TN0N NN PTI | dwResSize
.Presbits qV1nY9N

7 90NI9 DN )P0 IN 9ND N¥Y NN MIEPNON OX PTHIN | flcon
P¥PNON False NIN DX ;90D NI d8PNON , True NIN
AP0 NI

ANYNI 7Y 0N IN DNON NN DY NOPIN 1900 DX PTHI | dwVer
.Presbits q01n997 »71> HY yaNINY NPION

.7.22 19202 DXVNBNY DYIIYN THN NN YaAPY 915> dwVer TV

.dwVer 7vn19n vy :7.22 NYav

dwVer VPN

0x00020000 | Windows 2.x

0x00030000 | Windows 3.x

72y Windows 9x ¥ 1n»ana oownnvn Win32 >001an omMopn dmw» 95
,CreatelconIndirect ,CreatelconFromResource NVYPNON  .0NNDY  DYND
NYIPY 0 nIwaNn  ,Windows 9x) LookupIconIdFromDirectory-y GetlconInfo
mMIWaNN (LookupIconldFromDirectoryEx-) CreatelconFromResourceEx nNYy¥pnNad

.NOAYNN TIT DARYNI YHNYNID »N1> D990 MNATHTI NNVDN PMY»H

mMIO1N2 2NN ,CreatelconFromResource NPXPNAN NIV NX 21V AN PIANY *TD
5NN .(chap07 P Na) NY 1909 9NNNN NMVYPNavy Display_Res_Icon
900 INND YTD DXIARYN DINID NPEPND DY 90INI Nnwnnvn Display_Res_Icon
INN NI HNON NN PNYLDY POITI DY DIPHN NN NINND ,DAINYNN NP
INND NNP OVYNN IMVN NTNN DY MPIN NVLYA SNDN NN TO NN NONN

.WndProc 1782192 N80 N3 9190 yNanw Tipn . Test! MIYONI 1M wHnwNny
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CreateIconIndirect n'xja1on 7.176

9I¥YY D) IMIVOND AN NNTHN IN NP0 MONN DOIND XY MYTY MMNIDNND
Y9N0 N¥Y 1D CreatelconIndirect NY¥PN9I DOXVNPNVYN .1IAN DY TIvH DYND
DND NINY PIXPNON .DARYH NP IN ,NIDINT ONIN PTHIN TPNRY DX2309010
NPIOINA DX2aM> CreatelconIndirect NY¥PON NN .ICONINFO 0N M2ANH 9D N

1 )9NYY NN MO

HICON CreatelIconIndirect (PICONINFO piconinfo) ;

Y T 12 NYNNYN MNPNNY ICONINFO MON 132105 ¥2a8n piconinfo Y>a8nn
IN DNON T NI IMIND TIVN ,NNMINN NINPNON ONX .JPDN IN IN HNDN NN
ICONINFO M3anay n»220N Man DX NPIXNYN NIIWNN .NPXPNN NINY )NON
NPINPNRN NPDON MON NN DY TYNND 2N DIV .JPDN IR DNON NN 7)Y
N0 N DND DY yT11 501 ICONINFO M32HnN 302 TNN T PR AUNRI ININ PINHD

23V DNOTA ©XNITY 1N ICONINFO Mann NN 1 Windows API

typedef struct ICONINFO ({
BOOL fIcon;
DWORD xHotspot;
DWORD yHotspot;
HBITMAP hbmMask;
HBITMAP hbmColor;

} ICONINFO;

.ICONINFO 13210 2N NN NVI9N 7.23 1YL

.ICONINFO nann »Ma'N :7.23 nYav

NNIN 901999

N0 IN DN PTHIN DT AN OXR PIHN | flcon
N0 PN - False ;900 T True Ty

(Hot Spot) ¥xn n1ps bv (X-Coordinate) X NV TNINIP NN PTHIN | xHotspot
NINNN) TR YIND NTIPI DN PTHIN NI NN OX .JHON DY
ICONINFO mana mwnnwn WX NYSPNoM ,20on 1990
.XHotspot 712>Xnn NMNSynNN

(Hot Spot) ¥ann n1»3 v (Y-Coordinate) Y NOMTNNIP NN T | yHotspot
NINYNDI TN YIND NTIPI N0 DTHIN N MIAN DN .)NDN DY
ICONINFO M2n2 MWNNYn IWR NPIPNAM 9NN 19902
.yHotspot 92°811 Ndynn
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NNID 901999

PTHIA MIANN ONX .HNDN DY NPDON NI NPYD NN NN PTHI | hbmMask
NN NI JPOYN IXNNY TI ,NVNIN N NN ,J20 NNY HND
XOR NY2°01 NY0N NIN PNNNN P¥NM HNON YW AND N»2YON
Y M52 MNT NPNY TN NANN,NTININ 29 DY .HNoN HY

NN P9 NPT T N0N ,NYIAN YN0 PTHIN N NI ON .OONY
9101 5v AND N0 NOON

MY NPNY 915 NT X .DNDN DY NPDON NON ¥ax X NN | hbmColor
NN NpPaon CreatelconIndirect .22 7NYW YND P TIN MANN DN
19INA T D SRCAND 537N By hbmMask 5w AND n12°0 N2 on
NN PaY 75 SRCINVERT 9372 nwnnwn CreatelconIndirect ,>apy
STWY (XOR -2 widdwin »10 YY) NMIYaAND NPON NN

NPON N NVMIDMNN NPON NN NN PTHIN ICONINFO Nann ,MNpa
Yy DUINNA NMPON MM NN NIaNN CreatelconIndirect MONPNOT ,NPNIYIANN
.ICONINFO manav o>o9yn

mMI5Na Mann ,CreatelconIndirect NP¥PNON NI NN IV NP PaAND 1D
Two_Icons N> NN .(Chap07 M N1a) NY 1992 9NNNN MVIOPNIY Two_Icons
YYYNT TIVYN L9375 .DND NI NOPYIHY NPDD NIND NP MON YNV NIINND

.WndProc 1°8p2192 N¥D) NN DY

LoadIcon n'xjauon 7.17

1% YT NIMY NMVIY 19092 NIDINI WHRNYNAY TWIRY NTHY DINTIPN D9OYDA
PXP2192 217 %9 DY MYNNYN 117 ,MINN NN THIRIY IND .N¥T 1032 OIND
INPNOIY NTND .NYY DXMANYNN XNIPN DNO NMINY NYVY 15 Loadlcon
INPNAN 1IN 925V OIVND NPYLY NPV NN TIT NIDIND NPAON Loadlcon
YOINY NYPY (LEXE) NDyann N2IPN ITNNN DNoN arYN X ML LoadIcon

£1975¥ NITIN 1D NN DIANID LoadIcon NP¥PNAN NN NN

HICON LoadIcon (HINSTANCE hInstance, LPCTSTR lpIconName) ;

900N NN 99N DY NOYONN NP TWNR DITINN Y91 NN NN hInstance 9VNI9N
IUND NULL nynY 2»n hlnstance 7VNI9N . IYVDY NN Loadlcon INPNANVY
90VNI97  .(Standard Icon) >VATIVD HND NPYVY NN Loadlcon NPNAN
9N0N ANYN DY NN 19010 YR NULL-2 nn»nonn nHnnd wasn IplconName
NN 90nY 519> IpIconName 9V1PY9N ,PNTIND . NYLVY NN LoadIlcon MSPNINY
UNNYno AN NMAN-ITON NN DANY TIMN-ITON NONI ANWHN NN
TAN2 WNRNWND YT .ANWND NN TIY NN 1D MAKEINTRESOURCE YpNna
hInstance V1995 NULL 79yn NN 2879 P ,Windows Y¥ 02100 ©X9NON

.7.24 19202 DYVNVNY DIIIYN THX NN - IpIconName VNI
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;900N ANVN NN OTIP MYV RY NM5INN ONX P71 aANUNN NIX ML Loadlcon
900N ARYN NN NYINND PNPNIN .D»PN ARWVND 1T NYapn Loadlcon ,nINN
IN TPNYAN NP N NP DID DNON ARYN .PNONN INXNY TN DORNNY
MT 2590 DIRNN VY ST TYN 910D P9 YOI 1919 Loadlcon .1,VMIINNI
NYLVY 15 LoadImage MNPN92 wHNwN .SM_CYICON -y SM_CXICON novynn

NN DT DY DONO

.Windows-2 02290 090N :7.24 nYav

NNON 799

.DIWMN DY Y TNNN N2 90D | IDI_APPLICATION

(YT MYTINA SWINdW Asterisk) 1°1919 Y00 | IDI_ASTERISK

MYTIN2 >WIN>W Exclamation Point) N> 1990 Y10 | IDI_EXCLAMATION
MmN

MyTN2 >vin Y Hand-Shaped Icon) 7N8y” 91900 900 | IDI_HAND
(N1»NY NIMN

(MWN MYTINA YvIY Question Mark) NYNRY 1N 5NO | IDI_QUESTION

.Windows 5¥ 91 | IDI_WINLOGO

niv LoadImage n'x¥jion 7.18
D2 D912 0'AI0

NIPR ONO NPYLY 1D Loadlcon IXPNNT WNNWND MDD NPIDINY NTND
LoadCursor-y LoadBitmap NM1¥{23192 ¥nnwno M1 0) N1IDIND . )NYY 0XaANYNN
,ODOND NMI0INN HY DIARWNN NDIPN ,NNNRNNA ,0IND) NPDD M NYVD 171D
N9 IN ,IHD ,HND MMV IWN LoadImage 1I¥P1192 WHNYNY NPIDIND MIVINI

11209V NN 1N MI5INA D¥2AMD LoadImage N8P0 NN NP

HANDLE LoadImage (

HINSTANCE hinst, // handle of the instance that
// contains the image

LPCTSTR lpszName, // name of identifier of image

UINT uType, // type of image

int cxDesired, // desired width

int cyDesired, // desired height

UINT fuLoad // load flags
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. 7.25 NY202 DXVMNONY DMVNIAN NN NY2APN LoadImage NPEPNON

.LoadImage n>¥pNan Y DVNIIN :7.25 NYav

NNIN

901999

NINPNONY (Image) NHNNN DX 2N IWUN ,DITINN DY Y9 NI
YT NV IVNIAY DIAN TIY DINND TN .YV NN Loadlmage
.OEM n)mnn yovd

hinst

ON .)YVY NDI¥ LoadImage MINPNANY NNINNN NX NN

NN 9917 19K fuLoad VN9 NULL 1N hinst 9009910

NNMNONN NHINND Y8 NN IpszName 1N ,LR_LOADFROMFILE
,INT OY .hinst 917T1H3v NHNNN ARYN DY NN 199N IWNY NULL-2
WP AR PTIN 7N NULL 80 hinst Y 79yn OX

NN N VNI Y TIMN-ITON NN WX LR_LOADFROMFILE
W05 1598 LoadImage M8pnoany OEM nnn by nntnn nvnd
OEM Image) OEM 010 >Htn DX 71 Winuser.h 9moN XIp
mMLNMNY (NP NN ,Prefixes) MMITPp onY v (Identifiers

.7.26 NYava

TvN NN 991 fuLoad AVNI9N ON ,Windows 9x NN
NN YONY XIPN oYW NI IpszZName 38 ,LR_LOADFROMFILE
.LR_LOADFROMFILE -1 n5mn NN Windows NT .n)nnn

IpszName

90UNI9 . )IYLY N5 LoadImage NPXPNONY NNNNN NO DX PTHIN
. 7.27 19202 DXVNNNY DIDIYN TN NPNY DI MY

uType

NNY N T0NI9 DN .JHON IN DNON 2N NN DMDOPI9 PTHIN
nP8PN9N LR_DEFAULTSIZE -5 N1 fuLoad 70199 DAOND

»15 SM_CXCURSOR X SM_CXICON N59ynn MmN 759y nUnnvn
TPNPAT NNIIPNN DANT NNV 11T T0NIY OX .2MIN NN WIAPY
M2 NYNNYN NI8PNN LR_DEFAULTSIZE -2 nUNNWN NN
SYNNN ARYNN

cxDesired

MY N1 0N ON .JHDN IN YNDN NN NN DOHDPI9 PTHIN
P8PN9N ,LR_DEFAULTSIZE -5 N fuLoad 1010991 DOND

75 SM_CYCURSOR YN SM_CYICON N59ynn N7 ’09¥1 nVnnwvn
INPNAD NNRIIPN DARD NNV DT VNI DN .NANN DX MIAPY
1212 NYNNWYN PN ,LR_DEFAULTSIZE -2 nwnnwn NN
SYUNNN ANYNN

cyDesired

DOMAPN DY NPX PTHIN .ANNNN DX NIV NP TN YR
.7.28 NYavVa DYVNMNY

fuLoad
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,MYND 0PN .0EM MNNN YO 1912 NPIDINM 7.25 19202 MNIY 1NNIY 10D
.7.26 N9V DXOMNONPY MNHBNN SMINH TAX PTINY NYID DI NN

.(Image Identifiers) n»nnn >nin :7.26 HYav

v

MYPP

(OEM bitmap) OEM n1>2°0 Man

OBM_

(OEM icons) OEM »5Sno

OIC_

(OEM cursors) OEM »no

OCR_

YNWYD NN LoadImage MONPNON MYNHNI NYLY NMINNN MIVONIY NTND
NMANY 910 NINL,NINNN N NN PTHN uType TVNIN .NINNN M0 190N NN
.7.27 192V DXVNANY DIDIWNN THN

LDMIVAND NNNNN OND :7.27 NYAV

wyvre

T9

(Loads a bitmap) N1°2°0 NN WL

IMAGE_BITMAP

(Loads a cursor) Y20 WV

IMAGE_CURSOR

(Loads an icon) 900 WV

IMAGE_ICON

NDIPD DNIN NIY IMAIVAN 79010 DY INNNN

NP DN NYLY TMIVANI

.7.28 1YV DXVNANY DIIIYNN TN N THX NPNY 2N fuLoad TVNIAN

INNN NDP MNIAY MYV NMIYIN :7.28 NYAV

wyvre

T

NO” WP DTNNN NI DXT
.”LR_MONOCHROME

LR_DEFAULTCOLOR

NI, IMAGE_BITMAP 110 uType 10107997 TUND
M1 Non ¥ DIB PHN INNY NPXPNSD DIN
.(Compatible Bitmap) 5N H1*2°0 NN OIPHNIA
mMoand *oan NN NN NPYLY VIV NT D)T
TINNN PN OYIANO NNIN

LR_CREATEDIBSECTION
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vwnra

T9y

213 IN 2N OY9ND IN DNND NIY YHNWUNH
NNIPN ON,NIIVNN MITN T DY DITINY
IN cxDesired D27¥N0 DX NYAIP NO¥PNAD
INIPM ITHIN PN N 9)T ON .DINY cyDesired
cxDesired S¥ DY29YN NN NYNIP NINPNY
5712 NYNNWYN MINPNSN ,0IRY cyDesired -1
,DINNN 990N 55N ANYNN DN OYNNT ARWNN
MYNRIN INHNNN DY DTN NYNNYN PSPNON

LR_DEFAULTSIZE

VNI T HY ITHINIY NDIPNN INNNN DX WV
NI IpszZName ,7TN0 1N DY YT ON .IpszName
ANVNDD OV

LR_LOADFROMFILE

NN PONNY NNNNN NAY DOYIAND NYAVI VINN
YTHIN-NYNN YN NANN YV (Shades) DIYOSN
.7.29 19202 DNV NI ,DINNNN

LR_LOADMAP3DCOLORS

NNNNIY NYNRIN DOPION DY ¥asn TIY NN Dapn
DYYANN NYIVIV NDINNNN NDIDN IR PYNNI
.(COLOR_WINDOW) oNn YV 5TNNN NI yaxa
NN NDO2 DOYANYNA TWN NNNNL DODPION Y
TV PONN DY STNNN NI YaNa NPNY DONN
SINNN DOWIAN NYAV N WY NMINNNY P 9PN MY

DY59yN MY o1 fuload DN
LR_LOADTRANSPARENT

IN ,LR_LOADMAP3DCOLORS-Y

M9 TYN NN Yapn LR_LOADTRANSPARENT

1% NIPNa NYYNN LoadImage Md¥PN9N , NN DY
NYAIPY ,DOYANN NYAVA NDNON NN
.COLOR_WINDOW DYp1n2a COLOR_3DFACE

LR_LOADTRANSPARENT

2221 MNYA NNHNN DN WV

LR_MONOCHROME

NP I NN TPIDNN OX,NNNNN T NN GNUN
DN .11PIN1-12 M2 DY IINND IR NNV
PN W NNIP ,LR_SHARED NN ¥y2I1P TN
7NNN NN MHYIV ANWYN INIX 1Y LoadImage
MY T NPINM WY

ONY PRY NN 0y LR_SHARED -1 wnnvn O
,MPYVL MINK NNNYND DINIDY D1VITIVD DO
NP VIV TOV NINNN IYN IN

LR_SHARED
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DOYaANN DX 19NN Windows API p>T10on-nYNn NP 7NN NP OOV IWUND
NTNYAY YaNa 7.29 NDIVN YV NN NTINYIY Yax H5 NYNN Windows .72y
.N220N SY NORNYN

.LoadImage n>¥pNon Y DINNNN DXTHINN-NINN DIIIYN :7.29 NYaL

:2 95nMn yay
COLOR_3DSHADOW Dk Gray, RGB(128, 128, 128)
COLOR_3DFACE Gray, RGB(192, 192, 192)
COLOR_3DLIGHT Lt Gray, RGB(223, 223, 223)

LoadImage 1°¥P192 wNRNYNY M1 NIDIND ,ND TY VNIV 0’12012 PINY 0D
.LoadCursor X LoadBitmap ,LoadIcon NY¥{3192 12 wHNWND TWONY 281 Yo
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17119

D*TPA DY 1PN van

MOY-IT MND PPTH NNNONA L5 P92 INIWRIY N (Controls) oy Tpan XU
, NP MN,1PTI 9N L IN0 MDD MATD 029D DITPS 190N NI N3 P9
D) 2, MPAOVIN 9YT) PYN T2 9727W 195 .19 YDA, DMLV LOPL TP

DY PIaY DTPON DY

NNY NWY ,MOW-1T MNI POIWN L5 P9 NIN INIP DIV OX DN &5
DX DNTNY OTO MY-IT MNI DYANYA IN D Py
.13 P9 PO DN DXTPON

MIVON DuanY wnpnwnd wannn (Control) 4p9 NN (Check Box) 190 Ha‘n
IN 7O NPYD DIND INIVYN ,MOP NN NN PNNOD NN .NNXAVAY IN L, NNNDN
NN NMXRY MIVIRD NN NINDDD L, TINN NNIYVP NRYD NN DY .Apdd wand
NIV MIVARM ,(Checked) H3NIDH NAN ,7°7 1D NN NDNN DX .THXMN
%93 IN ,TIMDN ONYA N IR ,NPYY NNN ON .DOYS 2NN NINNND) NN
PO NN WNN HYD TITI .NNIVIND MHIYMON NOIY MIVARD 7329 ,(Cleared)
NP2 NOY-1TN NN DY NITHIND NNDHN WAN INITHIN ,NOV-1T NBNHD PHNO
NTIPOI YNNWN ,NMY-1T NND D0 NN POIND XTI .1MINN HY DOARYNN

: NN 199510 NNITHNY ,CHECKBOX

CHECKBOX "string", CBID, X, Y, Widht, Height [, Style]

NN CBID .11 NN T8Y WYY vOPLN NN string NTYN 9N T NITHINA
DPINN PRION NN DY MPOYN-TIINNYD NN .NNPDN NN NYPN TN
NY95NN LAPTPY DTN P POX INDIN LOPLN DY TN NBNM XY NTIPIA
NN HY PATHN NNON NN YAIP Style 10HNION .Height 70N92 Width YvNI9N
N2 MNONNA PHDOON NN NN ,DN0N PIND YNNI PISN N ONX .NDDN
NNN YN YINY D10 wnnwnm PN M string Sy N1oNn AwND [ OTNNN
1N PO MIIN L,9X NINTNA VIV MIAPYA T2 VT OIXTNIAY 195 . Tab wpn natya
N9V 280N NN MYN NN NP NN N NNNY DY Y5 (Toggles) 0Ypoam DNyl

SUNIVIN 9N NN NPYYI XD T DDV TN ,)NI0N XY 11210190
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S PO NN NwynY I8y NN ,CHECKBOX NTIPS1 wnnwmn nnNXwO
NV 0¥ YD NNNN PIIPDN NI PO T DY NHNIY NAMN TOY MIDINNY
1T DINMIN NMIPND NN TNIY YNID NI 9X MINYN (T T 79920 TMN) NN
NTIPON NITYA NIXN MLVMIVIN PHND NN .THLVLMIVIN NHPD NVN NN DN
wRNWN NNXR IWRD .CHECKBOX NTpan Yv 1Y NNt nn»any ,AUTOCHECKBOX
1°2) N2YN2 2AXND NNY NN OVNMIVIN JDIND NYXIN MNYN ,NPVVIVIN 1IN0 NINA

.N2°N2 9N vNRNYNNY DY9 Y (1)0N-ND 125 19100

NI'ONIVIX [In'o nIa'n 8.1

NY NN NWY-1TN MN NIY 200N DXIARWA XDIPA NNYY TYY |, PUnnv »ad
NNY MITHINN NN) — Status ,qDN VIO NYI HONY ,V>I19N NX : DINIAN DPYNN
NY NNY TOPN .HLMVIN NDD NDM TIT PO NN NNV T2 ,NOY-ITH

:DNTIPN DIPNA, 1IN DIYOP

DLGBOX MENU DISCARDABLE

BEGIN
POPUP "gFile"
BEGIN
MENUITEM "E&xit", IDM EXIT
END
MENUITEM "&Test!", IDM TEST
MENUITEM "&Status", ID STATUS
POPUP "&Help"
BEGIN
MENUITEM "&About My Application...", IDM ABOUT
END
END

TESTDIALOG DIALOG DISCARDABLE 20, 20, 180, 70

STYLE DS_MODALFRAME | WS_POPUP | WS_VISIBLE | WS_CAPTION |
WS_SYSMENU

CAPTION "Test Dialog"

FONT 8, "MS Sans Serif"

BEGIN
DEFPUSHBUTTON  "Red",IDD RED,10,10,44,14
PUSHBUTTON "Green",IDD GREEN, 75,10,44,14
PUSHBUTTON "Cancel", IDCANCEL, 9,54, 30,13
PUSHBUTTON "OK", IDOK, 73, 54,30,13
CHECKBOX "Checkbox 1",IDD CB1,118,42,59,12
CONTROL "Checkbox 2",IDD CB2,"Button",BS AUTOCHECKBOX |
WS TABSTOP,118,54,59,12
END
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: DYNAN 009N NN ,CheckBox1.h 9M15N NPY 90IND D) POY

#define IDD_CB1 1012
#define IDD_CB2 1013
#define ID_STATUS 40001

wpPn Sy vwIpnm NNIN 9N IN NP0 NN DY 920y XMY vnnwnny oy Yo
SV TIN-ITON NI NINTN NMSPNSY WM_COMMAND nyTin nNoYY NN
YNNYN AN ONX .)NDD NN DMND NYPN NNITHN TIVD IR NYapHn wParam
;T2 DVY .NNN 2NN NINYW T DY 1T NTIPOD NY POy Y, 1T N0 NIdYNa
API  m»8PMNY  NMya  BM_SETCHECK nyTin 0N NdNnY nHvw
DY NI NN NPDHIN NNITIN .5 P92 NNT 1N NP¥PNS .SendDlgltemMessage()

S TMINNY ,NADY)

LONG SendDlgltemMessage (HWND hdwnd, int ID, UINT IDMsg,
WPARAM wParam, LPARAM 1Param);

ONX wParam 20NY9N 20NV TN YN BM_SETCHECK nyTyn NNOWI IWND
,0 991 NN ON .)MDN N2NN NN L1 9’91 wParam DX .APNN IN ,IMION NN
Y2 .,MPAI YD PRIDN MAMN DD MWYNN STNNN NI 19D .APNN NN

.IParam V1921 VINPY NWY) XD ,BM_SETCHECK nyTyn M>Wn

JOIND INY NDAN 2NN IN L, MDUNIVIN PO NN YNPNYN NNN OX NN
NYTIN MUMLIX PO NDNY MDY TIY TN .INDN XONY DY D YVMLVIN
.BM_SETCHECK

N2>N7N .BM_GETCHECK nNyTyNN NX NY NOYN DN NP0 NN DY 28N WI1IPY 50N
[Param O wParam 122> ;N 19PN XY ONX 0 TIY) ,NIMDN RN OX 1 TIY NN
.07

YT LOVMVIN NDM T NYD NN NNOX 1NN CheckBoxl N5MNN 7*9Y
YT PINOD NBNY YIIN ,DN0N MY P DDTINN NN MOV DNNTA VYIAND
,INNIY DHINTI NAMIN JPII0 MIVON PRI THN MINIDN NINY) NN NN
:TINID NPSPNO NN N9 NNIAN NY) NPT PHO MNA YIVY PN THYHN

.01 DY DN YN ROW 9N WinMain ,RegisterWin95

#include <windows.h>
#include "CheckBoxl.h"

#i1if defined (WIN32)

#define IS WIN32 TRUE
#else

#define IS WIN32 FALSE
#endif
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#define IS NT IS WIN32 && (BOOL) (GetVersion() < 0x80000000)

#define IS_WIN32S IS_WIN32 && (BOOL)(!(IS_NT) & &

(LOBYTE (LOWORD (GetVersion ()))<4))
#define 157WIN95 (BOOL)(!(ISiNT) && !(157WIN325)) && 157WIN32
HINSTANCE hInst; // current instance

int statusl=0, status2=0; /* holds status of check boxes */

LPCTSTR lpszAppName = "DlgBox";
LPCTSTR lpszTitle "Chap08";

BOOL RegisterWin95( CONST WNDCLASS* lpwc );

int APIENTRY WinMain ( HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPTSTR lpCmdLine, int

nCmdShow)

{
MSG msg;
HWND hwWnd;

WNDCLASS wc;

// Register the main application window class.

L e e e e e e e
wc.style = CS_HREDRAW | CS_VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc;

wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

wc.hInstance = hInstance;

wc.hIcon = LoadIcon( hInstance, lpszAppName ) ;
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;
if ( IS _WINS5 )

if ( 'RegisterWin95( &wc ) )
return ( FALSE );
}
else if ( !RegisterClass( &wc ) )

return ( FALSE );
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hInst = hInstance;

// Create the main application window.

hWnd = CreateWindow ( lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,
NULL,
hInstance,
NULL

if ( 'hWnd )
return ( FALSE );

ShowWindow ( hWnd, nCmdShow ) ;
UpdateWindow ( hWnd ) ;

while ( GetMessage( &msg, NULL, 0, 0) )
{

TranslateMessage ( &msg ) ;

DispatchMessage ( &msg ) ;

return( msg.wParam ) ;

BOOL RegisterWin95( CONST WNDCLASS* lpwc )

{

WNDCLASSEX wcex;

wcex.style = lpwc->style;
wcex.lpfnWndProc = lpwc->1lpfnWndProc;
wcex.cbClsExtra = lpwc->cbClsExtra;
wcex.cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
wcex.hIcon = lpwc->hIcon;
wcex.hCursor = lpwc->hCursor;

MFC-5 Ryan) Win32API
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wcex.hbrBackground = lpwc->hbrBackground;
wcex.lpszMenuName = lpwc->1lpszMenuName;

wcex.lpszClassName = lpwc->lpszClassName;

// Added elements for Windows 95.

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL");

return RegisterClassEx( &wcex );

LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg, WPARAM wParam,
LPARAM lParam )
{
char str[140];
switch ( uMsg )
{
case WM COMMAND
switch ( LOWORD ( wParam ) )
{
case IDM TEST
DialogBox ( hInst, "TestDialog", hWnd,
(DLGPROC) TestDlgProc ) ;

break;

case ID STATUS: /* show check box status */
if (statusl)
strcpy (str, "Checkbox 1 is checked\n");
@ls@
strcpy (str, "Checkbox 1 is not
checked\n") ;
if (status?2)
strcat (str, "Checkbox 2 is checked");
else
strcat (str, "Checkbox 2 is not checked"):;
MessageBox (hWnd, str, "Status", MB OK);

break;
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case IDM EXIT

}

break;

DestroyWindow ( hWnd ) ;

break;

case WM DESTROY
PostQuitMessage (0) ;

break;

default

return (

return( 0L );

DefWindowProc ( hWnd, uMsg, wParam, lParam))

LRESULT CALLBACK TestDlgProc( HWND hDlg, UINT uMsg,

switch ( uMsg )

{

WPARAM wParam, LPARAM lParam )

case WM COMMAND

switch (

{

case

LOWORD ( wParam ) )

IDOK:

’

/* update global checkbox status variables*/

statusl = SendDlglItemMessage (hDlg, IDD CB1
BM GETCHECK, 0, 0); // is box checked?
status2 = SendDlgItemMessage (hDlg, IDD CBZ2
BM_GETCHECK, 0, 0); // is box checked?
EndDialog (hDlg, O0);

break;

case IDD CBl:
/* user selected 1lst check box, so check it*/

SendDlgItemMessage (hDlg, IDD CBI1,
BM SETCHECK, 1, 0);

break;
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case IDCANCEL
EndDialog( hDlg, IDCANCEL ) ;
break;
case IDD RED:
MessageBox (hDlg, "You Picked Red",
MB OK) ;
break;
case IDD GREEN:
MessageBox (hDlg, "You Picked Green",
MB OK) ;

break;
break;

default
return ( FALSE );

return( TRUE );

LRESULT CALLBACK About ( HWND hDlg,
UINT message,
WPARAM wParam,
LPARAM lParam)

switch (message)
{
case WM INITDIALOG:
return (TRUE) ;

case WM COMMAND:
switch (LOWORD (wParam) ) {

case IDCANCEL:
EndDialog (hDlg, O0);

return 1;

return (FALSE);
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oY aNNn NN DY9YoNN status2-y statusl ;052193 DNINVN NY NN 1T NNIOIN
OK 18N Sy NYNON DY ONITHIN NN DDIAPN NOX ONINYN .PINYON MDD NV
Dialog MIWaNa N2 D0 MDD DY AN PTNY 1D .OY-ITH NN TINa
V9N Status MIYAND N2 ,NND MDA DY 28N 992D XTI SURIND V9N

A(DIPN NN P9 IND NIV Help MIvarn) YUNIN

TI95 WO PYNRIN VNN TINN Dialog MIYONI ANAM NNINNN DX PINYO
.8.1 ©DOXVYIN1 DORNN NMVY-YTH NN

Test Dialog E

Red [Green |

V¥ Checkbox 1
Cancel OK | I Eheckbox2

NNNTI N0 NN DY MY-IT NN 8.1 DIVIN

[In'o NI 7017 TXD

LSJOUNT LONNN OMPYY NYN NYAD ,NNNYIYI 1IN0 MDA NP NNININD
,IMI90 N NOY-1TH NDNY DY 952 WINN Yap) N0 NN DO DY Nasn
INL,TITN PRION NN NN JIDY 1N, 1Y 90V PR NN DI DY OTIPN A8NN
(Toggle) POAN NN NNITN IN>ON NN NIV )INYON NX MINHD POND 1N N
TADY ,NY PYDI JIN0 NDNN NAXNI NTPINND NN ,NDMIN YW STININD 1IN

D0 MNA AN DY J9INA DIV TYD

77091 7¥ NIDN [In'0 NA'NMY? Praya? TXD

IYAN TR ,DPUVNIVIN NDD MDA YHNYND INY VIV YD DINRY ,PIND v
PIOYD NN P NPV T LY PN DY NNONNI PINOD NN DYANY VINNA
DIPN ,NNIYI NPITIN NPIPNON YD NN YNID TIVSN NINNN ,INIPD .1
DY ONONN NIANND D NDPNN 92N NIDIND ,TD OV .1PNIYA HIVY 9X MNONY NINY
NOION ST HY DUY) I2TH .TIONN ANNN DX NY NON 1ON INRDY ,NDP0N NN
WYY ,NVYYPNT OMP DY INY H9ION NIP) NONTN NVXPNAY DININ ONMPYUN

: (M N21P2 CheckBox1 NX 99NN 12 wnnwno >T1d . CheckBox1_a : NN

case IDD CBl: /* This is a manually managed check box. */
/* user selected 1lst check box, so change its state */
if (!SendDlgItemMessage (hDlg, IDD CB1l, BM GETCHECK, 0, 0))
SendDlgItemMessage (hDlg, IDD CB1, BM SETCHECK, 1, O0);
else /* turn it off */
SendDlgItemMessage (hDlg, IDD CB1, BM SETCHECK, 0, O0);
break;
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In'0 Na'N 7NNKXYT TXD

N2 ,193) P27 2NN NNXD NPVMIVINI NPT PINPD MXN WY [ 5O¥D INND
M2XDI2 NN NN DT 92T AMN NDONN NMY-ITH NN SYMNY Oy Y5 (1PN
MYNHN PNHIO MN ,H955 D75 1Y NANN YHNWNIY NN DT PR TR ,MNNoN
MDY PNIYN NN DX .NIXIN NOY-1TN NDNY DY YD 1NY ANNY OTIPN a8Na
MY-1TN NNV DY 95 1NINX JNNNRD TYHY )NOY OTIPN 28910 IR HIOPY NDI0N
BM_SETCHECK myTin N2 MYYO NN NRY MYYY INP2 NN TITN .NOy)n
NNOYI ,NOYMN NYY-1T NXNY DY 53,7151 NN MY-1T1 NN TURD MNINNNI
aANN NN MAPY WON ,NYapnn NyNNN IwNd JWM_INITDIALOG nyTin 7ON

.MY-1TN NN (NN 92T HIY) PNHYON MN

: 10N M NN YNNNND XA TIPN YOP

case WM INITDIALOG:
/* The dialog box has just been displayed. Set
the check boxes appropriately. */
SendDlgItemMessage (hDlg, IDD CB1, BM SETCHECK, statusl, 0);
SendDlgItemMessage (hDlg, IDD CB2, BM SETCHECK, status2, 0);

return 1;

N NONINMY PROON MN NHINNX NYDION ,CheckBox2 NnYWN NMIcNN 7>9Y
Y90 NNTIPN NHINTY NN DY 1D NNDIWI AN INYN .INTN NN NN
MNSN DY DXNOVN DINIWMN 21T DY 1D PYWIY NMIT NRNMIND ,MANY VY

.(Chap08\ CheckBox2 M>{?>N1 7VYYPNI NXXNI NMINNMD)

D""VLVO D' T79 NOOoIN 8.2

NN ,NINPA .NMYTIN D2PN IN 229N IPNY SYNNN NI (Static Control) Y0V 4pa
NN N2 XN NITY TI2 NXNNN IPPANY VN9 HY NNON NRIN IINX YVVD 1P
N2 AT PYDA .OMINN TP OND NDINN NN X TN NYTIN HVNd YT
2PN NN (Centered Text Box) NIOMMNNN VOPLN NN ,0MVLD DITPY NV
DYANYNN ¥NIPAY NOY-1TN NN NITHINA 0D9I) NONN DIYNNND MY .(Group Box)

.NNNNA ,GROUPBOX-Y CTEXT N10)NN NIy, NN Y

UNID ATHNY IND NIONHDND ROAYWI DYNINND DN NP*an CTEXT nNipan
: CTEXT n1pan S ndYYon NATIND 7095

CTEXT "text", CTID, X, Y, Width, Height [, Stylel

AN VOPLN DY LOPVLI NYPN TIVD KIN CTID AXPY HHNN NN DN text ,NNNITA
SY NY99HN NIN NYTIN XY NTIPI NN MVPIYN-NIORNYN NNPOY NN TINa
NN YW PN NNON NN YAIP Style 10NN .Height A1VN192 Width qVNI9N
27NNN N°92 NNONNA NN LOPLN YAV ,THPH NN DIV TN KD ONX .VLOPL
DN APNR NNNY VOPLN NN NN TINNH XINWI AN text-2 HYoNn 90195

.D19NY 591Y IMNY NOLYN X NPT PI NN
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NN DINNY PTD NWHYH NDNN Y95 971 .N2>N N8N GROUPBOX NTIipon
oW TYYON NNITHIN .NNAPN MNIAY NIMD O) 5YINY IMIVY NI ,DMINN TP YN
:12NY NN GROUPBOX NTpan

GROUPBOX "title", GBID, X, Y, Width, Height [, Style]

WYY HOnn Dy NYPN TIVN XN CTID .navnn YW namon NN title Ny napna
1995100 1PN NDNN DTN XY NTIPIA OPN MPOYN-NIONNYA NN .NIINA
NN SY NN DX PPTA Yap> Style 1VNI9N Height 9VNI93 Width QU990 SV

2TNNN NI MITINA PONDND TWIN 595 7172 .NNAPN

MNIN MITIND AN qOIN ,NIND D1VLON DXTPON MY NYIWN NN NINIY T
SMINTIPN MNONTN N2Y NINY DXANYHN Y2IP2 NPW-1T1 NNY

GROUPBOX "Checkboxes", ID GB1, 1, 1, 51, 34
CTEXT "This is text", ID CT1, 1, 44, 50, 24

AN2Y NIINN NN XN ,NNTIPN DNNTA DX YTINN TN ,MNYN DX NODINY INNS
N IND PYIY INPN MYAITH NN OWNIN VAIONN I Dialog MIWONI
NBNY MY NN DIPRIYN DMLLON DXTPON N .8.2 DOWINI NYNNN

NTIPON NN DNIWN DN PN TN ,NOW-1TH

Test Dialog Box
Checkboxes
¥ Checkbox 1

[~ Checkbox 2

This is text

Cancel

NYY-1T NN O1VLD TP IND NIDIN :8.2 BIVAIN

I'T "IN 8.3

NYNY DOWNRYN 1T >IN (Radio Button) 119N 99195 NIN 1NV NN TPIN
,7N1 5915 Y17 N5 (Mutually Exclusive) 10> ©»pNnD MY 1RY NMIWIN
DN .NDY NN NN RINY MIYIND ,PT 1NN OX .JOP NI TSI NY NN
MY NONIN 9X MNDN .DP¥9 2NN NNNAI INMN XINY MIVARD MIN ,NIND NNION
995,17 PIDON NNY NNITL .OMVMVINY OMIT :PTY YNNI DY DN
YOMVIN PTI NN .NPNNNIN NPXPINAN YD NN YNIY TMN IDNN NN PTIN
INY 29NN YT ONNDA DIV NVPITIN NVPXPNAN YD NN TN YNIN
DY ; DMVMVIN PTI PINAD OIWNN DNV 55 TIT2 .)NNPD MIINA JIVIN

.DYNN9D SY MY N0 P IR N2 YD
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Y DXARYNN NP TINT OXIITNN DPVMVIN T 271N ,DINND OYTPAY NNIT2
i i

PSUNMIVIN PTI NN NHY T .NOW-ITH NN NITHN DY NNDNI ,NNINN
:19NY AN NYOYON NNITINY , AUTORADIOBUTTON NT{poa wnnwin

AUTORADIOBUTTON "string", RBID, X, Y, Width, Height [, Style]

MYPN TIYN NIN RBID .7IN95N0 82 INVY HONN NN string YO0 11 DITHN2
71957 L X,Y NP2 OPINN NNION DY MPOYN-MIONNDYN NN L PTIN 9IN9O2
0NN NYAON T DY YIAPM WTNY NVY DIV [ 1OX TINXN LOPLN DY TN
DN .17 N9 YW MDD NN P1TA ¥y Style 70NI9N0 Height 7VN792 Width
S9PN AWURD L 9TANND NI NNONNA NINON YA ,TAPN N0 DY PIN KD

.Tab wpn by nupn T DY PIN ¥IND D13 YNRNWNNI 1IN 1190 a8 string-2

MY IPRY NMIVINR DY MNP NPYY DOWHYN PTI NN HY5 7712
vNnun NNX IUND (Mutually Exclusive) 7292 nNX P ORON TR DOPNND
19INT YNNI NN NYNIN 9X MNTN IO NP NPXY DMVMVIN PTI ’INIOA
N NYVAH ONDN NN NN ,INYD 7T TR DY NNONNIA PVMIVIN

.DY9 Y92 TAN 91NN 91N INAY 1N RY .OTIPN 9IN9O1 1NN

NYTIN IN ONY NOYN OX T 28N (DPVMLVIN D)) PTI PNNOY dNOND HOIN
Sy T9vn .SendDlgltemMessage() Dwa API n»¥pP»Ny MyNnNN1 BM_SETCHECK
wParam DN .(7°9 1N ,J)00) DAV IN DOV 28N 7P NN9ON ONX YaP> wParam
,2TNNN N2 59D P27 W9 7IN9ON L0 DY DX .JNIDN PN NN MIN,1 DN

.DYP>) DNV DYINSON YD DWW

IT HYINY Y ,DPOMLIN PTI M NN1 wonwn ox oy DN &S
NPIIVOND U919 NHYON IR PONY IN ,NNN MIYIRD NV
PHON 09N .SendDlgltemMessage() INPNON MYNNNI
TAN DY NIONNA 1TI YNNI YINIY NON HAPNN INNINN
DIXDNN NN ANV DO NN DVIN DOYI NN Y5 IWND ,7TaYva
.Y 99595 N1NIY TOPNY TINND

MN95N .BM_GETCHECK nyTIN MYWN MYNNNI PTI N DY aNn 9919 Yo
N DN 0TI 9599 NN DN 1 7Y I

NITHIND MNIN MNYN DR NINN GOIN ,NNNTY NN 1T MNND POIND 1D
NN N991M) ,JXD NADINK NP NNV 2D DY .DARYNN YIPAVY NOY-1TH NN
MYN 2INYI X)) 19D N NINRD MNIAPN TR 120D dXNIDN INAN AT .1 TIN NN

.POY-T

AUTORADIOBUTTON "Radio 1", ID RBI, 60, 10, 48, 12
AUTORADIOBUTTON "Radio 2", ID RB2, 60, 22, 48, 12
GROUPBOX "Radio Group", ID GB2, 58, 1, 51, 34
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YINND LPTI OIIND NY DX NIYION NIANTNN NNONNA ,NNTIPN NIDNN TI95
DYINON A¥NY 2D DOV .1IDINY M MODIN PR 1991 ,YUNIVIN DN DN PTIN
DINYNN MNWA DY rbstatus2-) rbstatusl 052001 ONNYNN NWA W)
DYNNON 2NN NMINNDY DINNON Y OMYNNNN DXANNND NYIAPY DIWNHWN NINN

SYNIN VI9NNNM Status MIVONI NTNAY NN

.8.3 DXYIN2 Y IND NIXRIN NPY-I1TN NN ,CheckBox3 1°)51NN NN >INV

#include <windows.h>
#include "CheckBox3.h"

#if defined (WIN32)
#define IS WIN32 TRUE

#else

#define IS WIN32 FALSE
#endif
#define IS NT IS WIN32 && (BOOL) (GetVersion() < 0x80000000)
#define IS_WIN32S IS_WIN32 && (BOOL)(!(IS_NT) &&

(LOBYTE (LOWORD (GetVersion()))<4))

#define IS WIN95  (BOOL) (! (IS_NT) && ! (IS WIN32S)) && IS WIN32
HINSTANCE hInst; // current instance

int cbstatusl=0, cbstatus2=0; /* holds status of check boxes */
int rbstatusl=0, rbstatus2=0; /* holds status of check boxes */

LPCTSTR lpszAppName = "DlgBox";
LPCTSTR lpszTitle = "ChapO8";

BOOL RegisterWin95( CONST WNDCLASS* lpwc );
extern LRESULT CALLBACK DialogFunc (HWND hdwnd, UINT message,
WPARAM wParam, LPARAM lParam) ;

int APIENTRY WinMain ( HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPTSTR lpCmdLine, int

nCmdShow)

{
MSG msg;
HWND hWnd;

WNDCLASS wc;

// Register the main application window class.
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wc.style = CS_HREDRAW | CS_VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc;

wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

wc.hInstance = hlInstance;

wc.hIcon = LoadIcon( hInstance, lpszAppName
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;

if ( IS_WIN9S )

if ( 'RegisterWin95( &wc ) )
return( FALSE ) ;
}
else if ( !RegisterClass( &wc ) )
return( FALSE ) ;

hInst = hInstance;

// Create the main application window.

hWnd = CreateWindow ( lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,
NULL,
hInstance,
NULL

if ( 'hWnd )
return ( FALSE );

ShowWindow ( hWnd, nCmdShow ) ;
UpdateWindow ( hWnd ) ;
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while ( GetMessage( &msg, NULL, 0, 0) )
{

TranslateMessage ( &msg ) ;

DispatchMessage ( &msg ) ;

return( msg.wParam ) ;

BOOL RegisterWin95( CONST WNDCLASS* lpwc )

{

/*

WNDCLASSEX wcex;

wcex.style = lpwc->style;
wcex.lpfnWndProc = lpwc->1lpfnWndProc;
wcex.cbClsExtra = lpwc->cbClsExtra;
wcex.cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
wcex.hIcon = lpwc->hIcon;
wcex.hCursor = lpwc->hCursor;

wcex.hbrBackground = lpwc->hbrBackground;
wcex.lpszMenuName = lpwc->1pszMenuName;
wcex.lpszClassName = lpwc->1pszClassName;

// Added elements for Windows 95.

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL"):;

return RegisterClassEx( &wcex );

This function is called by Windows 95 and is passed

messages from the message queue. */

LRESULT CALLBACK WndProc (HWND hWnd, UINT message,

WPARAM wParam, LPARAM lParam)

MFC-5 Ryan) Win32API
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char str[255];

switch (message) {
case WM COMMAND:
switch (LOWORD (wParam) ) {
case IDM TEST:
DialogBox (hInst, "TESTDIALOG", hWnd,
(DLGPROC) DialogFunc) ;
break;
case ID STATUS:
if (cbstatusl) strcpy(str, "Checkbox 1 is checked\n");
else strcpy(str, "Checkbox 1 is not checked\n");
if (cbstatus2) strcat (str, "Checkbox 2 is checked\n");
else strcat (str, "Checkbox 2 is not checked\n") ;
if (rbstatusl) strcat(str, "Radio 1 is checked\n");
else strcat(str, "Radio 1 is not checked\n"):;
if (rbstatus2) strcat(str, "Radio 2 is checked"):;
else strcat(str, "Radio 2 is not checked"):;
MessageBox (hWwnd, str, "", MB OK);
break;
}
break;
case WM DESTROY: /* terminate the program */
PostQuitMessage (0) ;
break;
default:
/* Let Windows 95 process any messages not specified in
the preceding switch statement. */

return DefWindowProc (hWnd, message, wParam, lParam);

}

return 0;

/* A simple dialog function. */
LRESULT CALLBACK DialogFunc (HWND hdwnd, UINT message,
WPARAM wParam, LPARAM lParam)

switch (message) {
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case WM INITDIALOG:

/* The dialog box has just been displayed. Set
the check boxes and radio buttons appropriately. */
SendDlgItemMessage (hdwnd, ID CB1l, BM SETCHECK, cbstatusl,
SendDlgItemMessage (hdwnd, ID CB2, BM SETCHECK, cbstatus2,
SendDlgItemMessage (hdwnd, ID RB1, BM SETCHECK, rbstatusl,
SendDlgItemMessage (hdwnd, ID RB2, BM SETCHECK, rbstatusZ2,
return 1;
case WM COMMAND:
switch (LOWORD (wParam) ) {
case IDCANCEL:
EndDialog (hdwnd, O0);
return 1;
case IDOK:
/* update global check box status variables */
cbstatusl = SendDlglItemMessage (hdwnd, ID CB1,
BM GETCHECK, 0, 0); // is box checked?
cbstatus2 = SendDlgltemMessage (hdwnd, ID CB2,
BM GETCHECK, 0, 0); // is box checked?
/* now, update global check box status variables */
rbstatusl = SendDlgItemMessage (hdwnd, ID RBI,
BM GETCHECK, 0, 0); // is button checked?
rbstatus2 = SendDlgltemMessage (hdwnd, ID RB2,
BM GETCHECK, 0, 0); // is button checked?
EndDialog (hdwnd, O0);
return 1;
case ID CBl: /* This is a manually managed check box. */

/* user selected 1st check box,

if (!SendDlgItemMessage (hdwnd, ID CB1l, BM GETCHECK, O,
SendDlgItemMessage (hdwnd, ID CB1l, BM SETCHECK, 1, 0);
else /* turn it off */

SendDlgItemMessage (hdwnd, ID CB1, BM SETCHECK, 0, O0);

return 1;

}

return O;
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LRESULT CALLBACK About ( HWND hDlg,
UINT message,
WPARAM wParam,
LPARAM lParam)

switch (message)
{
case WM INITDIALOG:
return (TRUE):;

case WM COMMAND:
switch (LOWORD (wParam) ) {

case IDCANCEL:
EndDialog (hDlg, O0);

return 1;

return (FALSE);

Test Dialog Box E3|

Checkboxes Radio Group
M Checkbox 1 C Radio 1

[" Checkbox 2 @ Radio 2

This is text III!II
c-’ncll

PTIINND DY NPY-1T NN 8.3 OIYN
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9 ral)

(Scroll Bars) nY'9) »0a% nnIpn

VPN NN NYNN DYIY DY .DYTAN DT PNNY DI DWW )ION ,NTNROY D
NN SY MPYN NLYN NOITIV 197 NN IN THON IS ,(Data Object) 0N
VPN NN DIVHY wNNWNN MIvaNa L(Scroll Bar) N9%9y ©a )ONY v qUND
9N NNNN YO NN OIN THONT DI NN NINIY YTO MPYN NVY NIV 0NN
IN 2NN NOITY MIPYN NLY DY NIIDNN IYRD N DI DI I DIVW»N NN
;DO VIOV Y DOVIHIVD NPT PYND DY MIPYN NVY STHN TN
09 YY (Thumb) 79957 oW TIIND IN ADIYIN DA AN ,DITTNN NVYN OIWNN
9.1 DOVAN ,MTY (MDD DI TIIRD 97 WHNWNNY MIVPN NIXNN IY) NDI9IN
VY DIMNPA L, NINND YWY MPON NLY MAaYh DN 1YY YD 1aW NHN 1IN

.17 - DOINY DIYN

&Test Dialog

.DNYY 02599 DN NDIDY YD DY NN :9.1 BIVN

n'7"2an '09 210 9.1

WP NOY (Standard Scroll Bar) »0TIVD NN DO DLW DTIPN PYDA NTNIO
v NYYNY (0NN N9 Y09 DY 1Y MOMWNI NPIYD MDD ¥ ,INPI INIPHA
MPYN ALY NHIYY YOO NI NNIYNIN MINVPN .NDD) DI SY NPIMNLP NV
YINY ,DPPAIN IN DMIIN NP D91 NONX 1Y) Y09 (Client-Area Scroll Bars)
NN YN PINVPN .(Track Bar) N3Py »095 IN DMVITIVD NI YDA WD
N8N Windows .(Non-Client-Area Scroll Bars) mphn nowa DRy NN »09

9NN M0 MPYN NLYIA DPRY NDIIIN YD NN

MFC-5 ®yany Win32API 214



17n7 A7Ma 09 nvoin 9.2

NIF7n NVYYT YINn 212 09 NO0IN

3207 MYNNNI ,MPON NLYI DPIRY NDD) Y09 TOV DINIVY»L NND TMIVINI
N9 DY DTN IWND .CreateWindow NI8PNOY NIDIN NNIDINNY WNDCLASS
NLY TINN NN DI 2N NN SYVMVIN 1IN NIONN Windows ,)oNN NaVYH
MIVANID .NDMIN YDA DY DY N AN KD MIPON NVLYIA IPIY T, 1IONN DY MPON
NOYO NDYOIN YOO AN TNINNY 1D ShowScrollbar 1P¥PNAY NP DY NMIINN

NN DY NN

NTNNN NOYONN NIIWN ,MNYNN DY NN NAYY NDDIN DO NTHNNY qONa
Combo) maviwn masnoy (List Boxes) N1MW §MANY NDID) Y09 HUMLIN 19INA
MIVAND .IDVWIN 1IN DY IDTID 7ayn NYON DXV NNYOWI IWNRD (Boxes
N9y M2XN ,NNY 0Y .(Edit Boxes) N9%9¥ MAanD NYIY) Y09 TNNNY D) NMMIINND
199y MBNY NYWA PPN 1PN D92 P73 MOMIN (Single-Ling) HHN N9IYW Myl

IOINY PN : NPV YD MW NN MIVAND (Multiple Line) 791% M2y

N'YU-IT N2MNY T79 2100 A7"MAa 09 NOO0IN
NTNVPH MPAIV NN WINOY 2NN 199370 D TP

,SCROLLBAR 09WN2 wNunwn ,NYY-1T NNY TP MDD 1YY D9 TP POIND »15
: NN YYOIN INITHINY

SCROLLBAR SBID, X, Y, Width, Height [, Style]

D9 DY NMPOYN-NIONRNYN NN .NDPDHN DO BY VPN TIvN XN SBID 1% N1THN2
.Height 9v1n991 Width 9V1990 NY951 PP YT XY DT OPIN NN
NI PNON L,OTHND NI 29D .NDYIN DO D DX PNTHIA ¥apd> Style 1VNION
912y SBS_VERT 1»¥ 99X 1Y) DI N¥Y 21D OPNIN 1Y) D9 I8»N ,SBS_HORZ
NN D) DI, NTOPNIN MINNNY DY NDOYY) D91 NN NNN DN .Style 90NN

.WS_TABSTOP 100N

IDIN NPYDY DO NINY NNAN NNWN ,DYnd

SCROLLBAR ID SB1, 130, 10, 10, 70, SBS_VERT ; WS_TABSTOP
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n'7"72 '0on niyTin n7ap 9.3

MYTIN OP9N DN DYTPID DTPONNN 1YY YD ,DXTPON INY IND KOV
SY NY9) YD DN DN 1P2) DTPO DN ON P2 ,NYI0) XD Nt OIPHNI .WM_COMMAND
19931 ©9 9 Yy 01N YN WM_HSCROLL N WM_VSCROLL myTin 0N ,)oN
YT IParam 90NN DY TIMIN-ITON NDMND IDIND IN IPOIND ,DI8MD POYY
MYNo AYYW INNON DY XNY WHNWND TUNRD 935yN 1PN 1200 NYVNN INPND
IN MYTIN IWYN NNR NNYIY Windows ,N¥PNYN DY 1112 925N 1°0 1Ay DIpna
NYTIND DXY 125¥2 NYNDY DPIVAND MMIPHNN NN IR 9.2 DOVYIN .1NNINN

9NN YapHnY NNIRNNN

&Test Dialog

SB_THUMBPOSITION (Released)
SB_THUMBTRACK (Pressed)

.N9X93N Y09 HY 125y NN IRIND NN Windows-v myTinnn pon : 9.2 YN

;NN D92 INYID DIPN NN INRY 125¥N J¥ND NN 1INV YNNWNN TWUND
NN DI WHNWNN OX .0W»N YN WM_ENDSCROLL nyTnn DX NNYIvw Windows
9WND SB_THUMBPOSITION NyTNN NN NI8Y Windows ,725¥0 NItya 170N

.925YN 18NS NN IINYN WNNYND

n'7"720n 09 7w nuon nyayp 9.4
(SetScrollRange)

D9 YWY NNV ITY NNV AN PTHND PYY TP NPD) DI WHNYNY UINY 1ad
L2TNNN NPT 095 .NPDIN DY MNP MY P INMPN DXANND NN YNIP NP9
VY DYTPAD DYTPINNN NPXD) YDA .100 Ty 0 NI NIMNYNY NDY) YD YW NNLVN
YNNYND 157 1NNV 295 NNV IR PTHNY ¥ )59 ,0 Ty 0 DY Y Th1n NP2 NNV
OXPN WNNYN 0D DO DY NNMLN DX WAPY YT TIPS NYYIN D91

: NN NNITHINY ,SetScrollRange()

BOOL SetScrollRange (HWND hwnd, int which, int min,

int max, BOOL repaint);
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YT L,NINYN YW NDIDY YD .NDIYIN DO NN NPTV NN NN hwnd Nt NIpNa
YDAV NNOT) NDIIN DI DY NN O ,DXTPOD DITPINNN NN Y091 ; oNN M
yap> which Sv 79yn .(IParam -1 DNYY NN NN DXPAYN ,DXTPI DNY NI)
D9 HY NNLN NYIAPA POW NNX ONX .ANV NITHN YAPY TN NP DI NN
NNN ON .SB_VERT Ty NN 9’912 N1 101079 21N, 01010 NIN DY MDIRN NP9
TIYN IR DIVAY NN LN PON DY OPAIX NDIDY DI DY NNV NYAPA POW

.SB_HORZ

.SB_CTL 79N NN DIYAY TYHY , TP N0N NINY NDYD) DI DY NNVN NN PTHIND >TD
.32,767-5 0 Y2 0N DAMNND D¥IIYN .NNVN NN DIWWAIP max -) min MTY1 0¥I9YN
NI ONX .NNVN NP INRD YTNND PIN NN DI 2N true TIY 92O repaint DN
DN DON-ND TV NPINND DINPNN .WTNHHN NP0 D9 I8 XY [ False Ty 9on

.ND DN DON TV, NNDNN DAY NN

n'7'22 092 NMan a¥n nyfag 9.5
(SetScrollPos)

NN AN DI TOY NNOINND NIMN ,TIY 1T NHYONY DITPO DN NI YD
: Y95 N NNYTHNVY ,SetScrollPos() Y8192 WNNWN 7D DWY .TNNN %9 Yy NN

int SetScrollPos (HWND hwnd, int which, int pos, BOOL repaint);

T OMI ,MNDN DY N0 YD1 NN DI IR NPTHINN TN NN hwnd | IND
¥a> which b 79¥N .NDY93N0 DI YW TN XN ,DXTPO DNV NDYDY Y091 ;19NN
Sy NANN NYAPA POIY NNN DX DY NN NNY MITHIN Yap> NDYD) DI NN
PO NN OX .SB_VERT TIyN NX NY 70NI9 MXPNY ¥ HPOIN N0 D9 NI
TN NN DY 0NIAD MNPNY POY PPN NP DI N9 HY NAND Ny apa
NN Y2’ pos YV TN .SB_CTL NYNY NY TIY 2»N ,ND9) 09 Tp91 YaN .SB_HORZ
.N2°93N D9 MDA TINA MNNN DIPI INMD )N DT TIY .NINND NN HY PN
NN DIPMI NYIAP INKRY VTNHD NN DI MY true NI repaint ¥ TIyn DN

UTNN NDYDN D XN RY [false NID TIYN ON .II0N

N'7"72 '09 N7 nndDIN 9.6
(n'w-1T N2 M)

NN TINAOIN NDIVY DI NY TN TIAD DTNV NIV MIOIN ININ NY PYD2
ST ATIND NOW-IT WITTIT NNIIND 0NN MYTINA YOV ,NY-1T

TESTDIALOG DIALOG DISCARDABLE 20, 20, 154, 74
STYLE DS MODALFRAME | WS POPUP | WS VISIBLE | WS CAPTION |
WS_SYSMENU
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CAPTION "Using a Scroll Bar"
FONT 8, "MS Sans Serif"

BEGIN
GROUPBOX "Thumb Position",IDD GB1,1,1,60,30
SCROLLBAR IDD_SB1,140,0,lO,70,SBS_VERT | WS _TABSTOP
END

N (Chap09 MVYIYPNA) NMNHYA N Y09 NP ScrollBar N°)5NN 7>9Y
,SB_PAGEDOWN ,SB_PAGEUP ,SB_LINEDOWN ,SB_LINEUP myTinY nN2ann
2% OV .17N NN MINNY oXNna SB_THUMBTRACK -y SB_THUMBPOSITION
)2 5 WM_INITDIALOG Ny TN N21N NPWUY) MNYRIN NN 28N NY APV
N59N7N) #Thumb Position” NYYAPN N2YNA NN DY INIIN 28N NN NINN NN
MDD DR DINY 95D NMINYS N 28N (ShowPos : 1P8P192 1T TNNY NUNNYN
ANNY 2D DOV :NADN NTIPY TIDINNN NNNTY VO MK YOI 9.3 DOWINI
NIYA NOY-ITH NN DY NMIPYN NLY IX VOPL VLIS MOYN ST DY AN NN
927 YV MDA, NTNPN NIVH MNIYN MY-1T MDNVY R DY TextOut() N>¥PNIN

OYUNIN 1ITND 19D DMDY0 DIIMAIND YW NON NINDNDY ,NION N

#include <windows.h>
#include <stdio.h>
#include "ScrollBar.h"
#include "resource.h"
#if defined (win32)
#define IS WIN32 TRUE
#else
#define IS WIN32 FALSE
#endif

#define RANGEMAX 50
char str[255]; /* holds output strings */

int X=0, Y=0; /* current output location */

HINSTANCE hInst; // current instance
LPCTSTR lpszAppName = "MyApp";
LPCTSTR lpszTitle = "ScrollBar Inside Dialog Application";

BOOL RegisterWin95 (CONST WNDCLASS* lpwc) ;
void ShowPos (HWND hDlg, int nPos);
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int APIENTRY WinMain (HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPSTR lpCmdLine, int nCmdShow)

MSG msg;
HWND hwWnd;
WNDCLASS wc;

wc.style = CS HREDRAW | CS VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc;

wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

wc.hInstance = 0;

wc.hIcon = LoadIcon (hInstance, lpszAppName) ;
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
wc.hbrBackground = (HBRUSH)(COLOR_WINDOW+1);
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;

if (!RegisterWin95 (&wc) )
return false;
hInst = hInstance;
hWnd = CreateWindow (lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CwW_USEDEFAULT, O,
NULL,
NULL,
hInstance,
NULL
) i
if (!'hWnd)
return false;
ShowWindow (hWnd, nCmdShow) ;
UpdateWindow (hWnd) ;
while (GetMessage (&msg, NULL, 0,0))
{
TranslateMessage (&msqg) ;
DispatchMessage (&msg) ;
}

return (msg.wParam) ;
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BOOL RegisterWin95 (CONST WNDCLASS* lpwc)

{

LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg,

WNDCLASSEX wcex;

wcex.
wcex.
wcex.
wcex.
wcex.
wcex.
wcex.
wcex.
wcex.
wcex.
wcex.

wcex.

style
lpfnWndProc
cbClsExtra
cbWndExtra
hInstance
hIcon

hCursor
hbrBackground
lpszMenuName
lpszClassName
cbSize

hIconSm

lpwc->style;
lpwc->1lpfnWndProc;
lpwc—->cbClsExtra;
lpwc—->cbWndExtra;
lpwc->hInstance;
lpwc->hIcon;
lpwc—->hCursor;
lpwc—->hbrBackground;
lpwc—->1pszMenuName;
lpwc—->1pszClassName;
sizeof (WNDCLASSEX) ;

LoadIcon (wcex.hInstance, "SMALL"):;

return RegisterClassEx (&wcex) ;

switch (uMsgqg)

{

case WM COMMAND:

WPARAM wParam,
LPARAM l1Param)

switch (LOWORD (wParam) )

{

case IDM TEST
DialogBox ( hInst,

break;

case IDM EXIT

DestroyWindow (hWnd) ;

break;

}

break;

case WM DESTROY
PostQuitMessage (0) ;

break;

default:

}

return (DefWindowProc (hWnd,

return (OL) ;

"TestDialog", hWnd,
(DLGPROC) TestDlgProc ) ;
uMsg, wParam, lParam));
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LRESULT CALLBACK TestDlgProc( HWND hDlg, UINT uMsg,

221

WPARAM wParam, LPARAM lParam

static int pos = 0; /* slider box position */

switch ( uMsg )
{
case WM INITDIALOG:
SetScrollRange ( (HWND) GetDlgItem (hDlg,IDD SB1),
RANGEMAX, 1);
break;
case WM VSCROLL:

switch (LOWORD (wParam) ) {

case SB LINEDOWN:
pos++;
if (pos>RANGEMAX) pos = RANGEMAX;
SetScrollPos ( (HWND) lParam, SB CTL, pos, 1);
ShowPos (hDlg, pos):;
break;

case SB_LINEUP:
pos——;
if (pos<0) pos = 0;
SetScrollPos ( (HWND) lParam, SB CTL, pos, 1);
ShowPos (hDlg, pos):;
break;

case SB _THUMBPOSITION:

pos = HIWORD (wParam); /* get current position */

SetScrollPos ( (HWND) lParam, SB CTL, pos, 1);
ShowPos (hDlg, pos):;
break;

case SB THUMBTRACK:

pos = HIWORD (wParam); /* get current position */

SetScrollPos ( (HWND) lParam, SB CTL, pos, 1);
ShowPos (hD1lg, pos):;
break;

case SB PAGEDOWN:
pos += 5;
if (pos>RANGEMAX) pos = RANGEMAX;
SetScrollPos ( (HWND) lParam, SB CTL, pos, 1);
ShowPos (hD1lg, pos);

break;
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case SB_PAGEUP:
pos -= 5;
if (pos<0) pos = 0;
SetScrollPos ( (HWND) lParam, SB CTL, pos, 1);
ShowPos (hD1lg, pos):;
break;
}
break;
case WM COMMAND
switch ( LOWORD( wParam ) )
{
case IDOK:
EndDialog( hDlg, IDOK ) ;
break;
case IDCANCEL
EndDialog( hDlg, IDCANCEL ) ;

break;

break;

default

return ( FALSE );

return( TRUE ) ;

void ShowPos (HWND hDlg, int nPos) /* Display the position of the

scroll bar. */

HDC hDC;
char str[80];

hDC = GetDC (hDlg) ;
sprintf (str, "%d", nPos);
TextOut (hDC, 55, 30, " ", 4);

TextOut (hDC, 55, 30, str, strlen(str));

ReleaseDC (hDlg, hDC) ;

MFC-5 Ryan) Win32API 222



Using a Scroll Bar |

Thurmb Paozition -

22

&

1993 Y09 NPXOY NN NOHYINND VO NHINT :9.3 BDIYIN

ST2I0N PY DN NDIDY YOV ,0WINN NN-DIVH TN DIPNNN MNIDN dNIONND HSN
.MINON DY AN DXVIVAN TIPIAN PYSNND TAN DN NDIDY YD ,NYYND

ShowsScrollBar n'xjion 9.7

1 PONN NPX 1932 310 MNDND NDIDX Y0 TNRXNY NN MIVINIY NTHD
DOYNNYN ,739 INNY NINN NDPITY DI PINKNY IN TINND YT .8 NINNY INND
NN TNV NP9 DI NN NPMN IR NN I I8P .ShowScrollBar 1P8¥pN9a

:PNOY NN 1IN 02D ShowScrollBar NP ¥pNan

BOOL ShowScrollBar (

HWND hWnd, // handle of window with scroll bar
int wBar, // scroll bar flag
BOLL bShow // scroll bar visibility flag

)

TN 29 DY PVITIVD NN DO DY NIN IN NN D DY TP NN hWnd 90NN
D9 AN NPNIN IN 1NN Windows DX T bShow 9VNY9N .wBar VNN HY
Windows ,n9NKN ; N9Y9310 09 NN N8N Windows ,True-2 "MW bShow oX .n9"9n
NN IR 1NN Windows-v N9Y030 D9 NN PTHIN wBar 90NN AMNX NPNIN

.9.1 NY2V2 DYVNINY DIDIYN TAX NNV 21D NY VNI

.wBar 7019910 72y DMIVIND DIDIYN :9.1 NYaV

VI’ 799

Y D»IINN ONPIIND DMVITIVON NIIDHN YOI NN PN IN MNN | SB_BOTH
9NN

n1PNY 2N hWnd T0VNPY9N .ND9XN O TP NN PNIN INX O8N | SB_CTL
.N29951 D9 TPO HY NN

9NN SY DMPIIND OMVITIVDN NIIIIN Y03 NN PNIN IN VNN | SB_HORZ

9NN Y D»IIND DMVITIVDN NDITIN YD NN PN IN I8N | SB_VERT
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n9Y9) D9 NXANNY T2 ShowScrollbar MYPNAY NIPY TN PN DN &5
.99 D9 HY NYTINA 91901 1A

LDMIN D91 WHRNWNND DAY NN VYWD DY THT2 N8I NDIDIN YD MINN INNYD
NIN NDY9) ©IY OIPNN 2 POINY (Common Controls) BYY2IPNN OI1PON THN
YT .NYHN 091 DNV IN DIXNN TR DY NIYIN-IN IN NIYIN IWANNDN TPON
EnableScrollBar m>8p)97n .EnableScrollBar md¥p»91 OYWNnwn NNT MUYY
INPNNY DIVNNYN .DMIY YV IN DIONN TANR TV NYYON-IN IN NDYIN NIVIND

:19N5Y AXINW Y9 NYIDINA EnableScrollBar

BOOL EnableScrollBar (

HWND hWnd, // handle to window or scroll bar
UINT wSBflags, // scroll bar type flag
UINT uArrows // scroll bar arrow flag

):

.WSBflags qVNI9N TIY 19 Yy ,NYYN DI YV TP N NON NN hWnd VN9
DOIYN TN NPNY D1 NI ,ND00N U9 N0 DX PTHI wSBflags 10nI9N
DY9Y9 NYIYIN DO DY DINNN DX I THN WArrows T0VNI9N .9.1 NP2V DIVNINY
919> WAIFOWS 0D .I¥9I1N0 IPRY IN TV YN DX PINNY ,DOD¥9N DINY IN

.9.2 1YV VNIV DYDY TN NPND

.WAFFrOWS 10997 7N2Y DMIWIND DN :9.2 NYaV

VI 79

DPW9-ND A8H2 NYNY NDYDIN D ON MNYWY DN | ESB_DISABLE_BOTH

29M9-ND A8NY Y9N NP9 DI NNNNN XNN NN YN | ESB_DISABLE. DOWN

ANND PN NDIY) D YONNYN NN NN I2YN | ESB_DISABLE_LEFT
.DOY9-NY

ANNY PN NPT DO YONNVN YNNI NN YN | ESB_DISABLE_LTUP
YIIN DYDY DO JPYYN NN NN YN IN ,DIVI-RD
DOY9-ND aNnY

DPW9-ND 281D YPAIN NDIDY D2 N NN NN PAYN | ESB_DISABLE_RIGHT

L, OY9-ND ANNY YPOIN NPT DO NN NN NN aVN | ESB_DISABLE_RTDN
DPY9-ND 281D YIIN NP DO PNNNND ¥NN NN YN N

DPY9-ND A8 Y9N NDYD) DI )POYN NN NN aYN | ESB_DISABLE_UP

299 A8 NPNY NDYPIN D DY DININN MNIVD DN | ESB_ENABLE_BOTH

D9 YWY MDYIN 217 NN DY MMIDIND MIYAN DNNN TN 1IN NPSPNS NV
AN VTN NDYN
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n'7'"72n 09 7w nuoni nip'mn 9.8

NNNN IN TADNN DT IR GPYY YT NNV AR MWD DY ,DIPNRN M2
DN ,NNNTY ANSN) NI 1AW NNV X¥NIY TN XN (Thumb) A990 ©pon
.N9Y93N DI YNNANID MR NN IR L50 XD D970 DIP) 100 Ty 0-1 XN MNIVN

AN GTN DTN NN DI TP YV (Page Size) 410 D) NN M1APY D) TMIVINI
DN ,7INTY .1INT-12 PN 91D 9TV ,NPO0IN DI NNV MADIND 190N NN
NN NNNY DI TNV I2TH VIO L,50-D Yapy 97N 9T 100 TY 0-n NI ANV
»T12 GetScrollInfo-) SetScrollInfo NY¥P)192 WHNWND ¥ 1IN 1T YD TPON NNHVN
NYEPNN DIPHNA L,9TN DTN NIVN OIPI ,NPITIN DI NNV NN YaAPDY WPy

.(GetScrollPos -1 SetScrollPos) NN

n'7'72n 09 7w n"nonn oA n7ap 9.9

DMN DXDINY NYa DYINDN YTNNH NI MDY ¥ NYYYY DD  NTNdY 19D
VINYAN THNN IIND MYAPN DX NNYN NPIDNNY NTNRY TN .1IDINND NNOND
JON MY DY NODIINN NHNDN NIV YIS MAMN NIDIND NI DXNYI DY
vRINYND 1Oy ,N900N 09 YW NNONN MITHIND NN NYTO U9 NIDINY >TD
DY YV DMLNION NN NYaPN GetScrollinfo MINPNON .GetScrollinfo 7PN¥PN92
NNY 97N 9T NN ,NYN YV IDIOPNM YONINN DIPMIN NN DY YYD ,NDI0N
GetScrollInfo 8pPN9N NN (177N WX ,Scroll Box) NY93n navn Hv oI nn

:ONOY ANINY 29D N2)DINA DYAND

BOOL GetScrollInfo(
HWND hWnd, // handle of window with scroll bar
int fnBar, // scroll bar flag
LPSCROLLINFO lpsi // pointer of structure for scroll
// parameters

)

Ipsi 1VN9N .DMIVNIS NVIDY NYaPN GetScrolllnfo MPXPIAN ,NINID IWINY D
ITINY MIAN Y .SCROLLINFO 5w Ty 710N ,NY 9¥0 TUNnNa IN» THOn 1Y
: ©YNIN DMDNN YY1 (A System-Defined Structure) noayna

typedef struct tagSCROLLINFO
{
UINT cbSize;
UINT fMask;
int nMin;
int nMax;
UINT nPage;
int nPos;
int nTrackPos;
} SCROLLINFO;
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192V .SCROLLINFO My2ana mwnnwn SetScrolllnfo-y GetScrollInfo Ny ¥pnan >nv
AN AN DN NN NVIIN 9.3

.SCROLLINFO mann »Ma'x :9.3 nbav

NN 92°N

.SCROLLINFO M2mnn Yv ,(Bytes) BH2a 57NN DX PTI | cbSize

2aPY IN MAPY ANV ,NDIDIN DO DY DYIVNION NN VTHID | FMask
.9.4 NY2VA DYVNNNY DIIIYN DY 2DV NPNY D12 NT DN

291NN NN DIPD NN VTHI | nMin

2S9°0PNN NYIIN OIPMI NN PN | NMax

S¥ VONNY YT NI TIVA YHNYN NDIDIN DI .9TN T NN PTHID | NPage
.(Scroll Box) NY2930 N3N DY DONNNN ODIVINNION DTN

.N299570 NN HY OIPINN NN VTN | NPos

7)) WHNWNNY NN NN DY >THNRN DIPNHN DX DTN | NTrackPos
91901 912 NN TIVD DX HAPY DY MIYINID YD
WIAPY 9157 1N DIW»N .SB_THUMBTRACK 2817 )Y ny1iNa
NNOYNN SetScrollInfo NYNPNAN >TMNN NDIDHN DIPIN NN

T IDNND

1920 .02 099y 900N TR YaPY 91> fMask 122NN ,9.3 NYIVA PRIV DD
.22p5 512> fMask 1VNIANY DIIWARN DIIIVYN NN NPNN 9.4

.92pY 91> fMask 1VNINY DMIVANN DNINN DIIIYN :9.4 NYAL

VI 79

.SIF_RANGE-) SIF_POS ,SIF_PAGE bv 1o>w | SIF_ALL

NN DOYAIP IWND P71 NN NY TIV2 DXWNRNWH | SIF. DISABLENOSCROLL
DYYTNN DXIVNI9N DN .NDITIN DI HY D¥VNIN
IMN TPIN ROV TI5 0NN NDIVIN DI DOYYNIPY
DIPNA PYA-KD AN¥NY ININ PIAYND DX2A»N ,INY
NN PONY

19°9) D9 N1AY §TN DTN NN DO nPage 92NN | SIF_PAGE
I9INNNNID

.29 NN HY DIPNN NN 9I1 nPos 12NN | SIF_POS

Y9130 TIVN DX 09919 nMax-) nMin 012K | SIF_RANGE
2000 PNV DY HIOPIOPHM
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19993 9 DY NYN IN NYYY DI TP I8N ,GetScrollinfo NYX¥PN93YW hWnd VNN
NN PTI fnBar 9VNI91 .fnBar 9VNI9N TIY 29 DY ,(Standard Scroll Bar) »094300
DY99YNN TNN HIAPY D13 NXIN ,D2I0I90 NN INIAY DAPY TINY NDDIN D N

.9.5 NY2V2 DXVNINY

.92pY 919> fnBar YUY DYIVIND DIIIYN 9.5 NYaL

VIS 799

2N hWnd 201991 .99 DO TP NAY DIVNIN NX YAPN | SB_CTL
.N9Y9) D9 TP Y TN NN DONY

9NN DY HOVLITIVD PPN NDID) DI NAY DIIVNIAN NN YAPN | SB_HORZ

9NN Y HOVLITIVD YIIN NPT DI Y DIVNION NN YaAPN | SB_VERT

y1a ow fMask 92°8NYW SCROLLINFO )01 132nY Wasn Ipsi 9007190 ,9102)
,DININY 23D .52PY PINY NDIDIN DI HY DIVNIN NN PTHIN ,NPIPND NDNON
TIVN .M2NN DY DIDIRNNN DIINRDY DITHINN DIVNIIN NN NPINYN NP
25 oY) 9.6 NYIVLI DXVMINY DIIWYWN DY NPYW NPND D1 fMask 1NN DY

.(fMask 12>°KN D¥ 09" DN DYDY P NYAPN GetScrolllnfo MYPNINY

.SCROLLINFO nmanav fMask 12'81 Y D»IVIND DYIIYN :9.6 NYav

VI 799

SCROLLINFO mann YW nPage 12°8Y 129010 9T NN >NyN | SIF_PAGE
Ipsi 90N910 > DY yasIny

SCROLLINFO Mann YW nPos 92°XY N9900 ©Yypn NN P>nyn | SIF_POS
Ipsi 90N910 YT HY yasny

13201 ¥ nMax-) nMin D>12°XY 19230 NV NN P>NYN | SIF_ RANGE
.Ipsi 90191 7> Yy yaxnw SCROLLINFO

32 32 N9y DIPIN TV WNRNVND DMMIYMY NIWINND GetScrollInfo 1P¥PNON
A9 DY DIPM NN MIMNPY MYHINNY MY .(32-bit Value) ny»D
7252 (16-bit Value) N»2>0 16 2 Ty MIVOND WM_VSCROLL-Y WM_HSCROLL
wNNYNY MIvann GetScrolllnfo-1 SetScrollInfo NYXPNSN ,0MNMN DIPMI MY
NYIPY 9100 DM )95 .NDIDIN DO YV DINMIN DIPMN MY NPDD 32 DY TIva
»15 ,WM_VSCROLL »~ WM_HSCROLL myTina Ysvn NN IWND GetScrolllnfo-5

PO 32 DY TIV MYNNND NPIDIN DI HY OINNIN DIPI DX NPYNY

NYYN DI HY DMNNIN DIPMD NIY NPDO 32 DY TV VIDdUN DY MDD
1Y NP0 ow»n DIWMN (Real Time) HNNR 112 NONN NIIDN NDIYID MON»NN
NNY TIY NN MYONY ,WM_VSCROLL N WM_HSCROLL myTinNa 91970 7> 5y NnK
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IUND (Thumb) N9%931 HAYH OIPPN NN 2APw NN T ,SB_THUMBTRACK 2811
Sy NP 32 12 TIY NYAPNY ISPND PN OINN MY LIMIN DI wHnwnn
NIVAND GetScrollInfo-w 119910 .AMN 1D WHNWNN IWND 193N NN DIPMN
DIPMI DY NMPD 32 12 TIW P PYN DIWON ,TI5] YLLON DIPIN NN YAPY

.N99310 NYIVD NN IN D DN

2na pIn n'a 9.170

91930 DOVNNWND MIYAN 1NN NN DOYSIN NYIDIN Y0V 1N NIWNN NDIYON
.ScrollWindowEx M2¥pP1970 MYSNNI YWY NONN N0 NOWN .)NONN 191N NN
DOYNNYN .ITNNN NINN Y'Y MIPON NLYI NIRYNIY NIDNN NN DO IT INPN

1 19N9Y NITHINA DIXITY 1D NIDINA ScrollWindowEx 1P8pN9a

int ScrollWindowEx (

HWND hWnd, // handle of window to scroll
int dx, // amount of horizontal scrolling
int dy, // amount of vertical scrolling

CONST RECT *prcScroll, // address of structure with

// scroll rectangle

CONST RECT *prcClip, // address of structure with
// clip rectangle

HRGN hrgnUpdate, // handle of update region

LPRECT prcUpdate, // address of structure for

// update rectangle
UINT flags // scrolling flags
)i

.MOYY IWON DIATIN NNY ,DI0NI0 INNY NYapn ScrollWindowEx nd8pNan
.ScrollWindowEx M 82191 NYaPNY 00NN NN NVIAN 9.7 N2V

.ScrollWindowEx 180910 Yw £01n791 :9.7 hav

NMNID 91999

NLY NN 91935 NN ScrollWindowEx NYSPNOY NoNN NN NN | hwnd
A9 MpYn

29N DY VNI APNN MTNA MIPAIND NDP9IN NNV NN PTHIN | dx
NINNPY DIDID YT YDHY NNY

2N N IVHIY JPNN MTNYA PIRN NDIVIN NIV NN PN | dy
.N9YN 2995 519IY Y710 HODHY NN
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NN

9V199

INPNAY NINI MPON NLY PON AN P THYW RECT Mans ¥asn
P8P9N ,NULL X)) N3 901099 DX 91959 NN ScrollWindowEx
.NOWN Y5 NN NYSY ScrollWindowEx

prcScroll

91N 1251 MOV TNNIP NN 99N RECT Mand yrasn

YpoN By Ny awn ScrollWindowEx 183197 .(Clipping Rectangle)
OYPoN NYIN¥ Windows .11 12903 DINNNIV JPNIN

NYIN NN Windows ; 11239 1291071 XINH DY DIIPNINY
8IND 12900 TINN NYON PXPNNY DIPIN

prcClip

PYNNY 15 NPT ScrollWindowEx mISPNaNY MINND NN NN
hrgnUpdate 9019991 .9PN XYY ININ NI NDIIINY MNIND NN
.NULL nynY 919

hrgnUpdate

NYY93NVW 125NN MDY DN Yapny RECT N0N N1and ¥asn
.NULL n»n% 915> hrgnUpdate 9019970 9PN X99 1NN NON

prcUpdate

DY09¥N TNX HAPN N1 VNI NI DIVNIYY DIIXNT PTIN
.9.8 1YV DXVONANY

flags

02 O 190NN TAN YapY D15 flags 90NN 9.7 NDIVA WHXY IND
.flags 701n9N SY DM IVARN DIIIYN NN NVIIN 9.8 NIV .NOWYNIY

(9P 1RY 2291 1MN) SIMPLEREGION XN 93MNN TIvN ,NNdYSN 18PN oN
NULLREGION X ,(D>99I0 D291 ; 9PN 1N) 2910 1KY 11N) COMPLEXREGION
.ERROR 79y DX NPINN NN ,NYWII M¥PNN DX ; (PN IIN PN)

flags 1v1n99N0 2y D»IVAND OV 9.8 NYav

wvwivra

T

NNYOY YT DY, GPN-RON YTNN MINND NN PN | SW_ERASE

NN D910 GUND 19N WM_ERASEBKGND nyTYnn
.WS_INVALIDATE Y)7n oy SW_ERASE Y711

90NN T DY NIMINY MIRND MIPN XD 07 | SW_INVALIDATE

.hrgnUpdate

,Intersect) 05NNy DN MNON Y5 NN Y91 | SW_SCROLLCHILDREN

.prcScroll 7VNPI9N PYHY YIANNY 20NN DY (TINN
DYYOPAN I9DND DIAN NMINYN NN NYDI Windows
NYTIN N9 ,dy-1 dx DIVNIN PINNY

129NN DY DXONNIY DN NINYNN D5 WM_MOVE
.07 DN DN DN 199N, preScroll
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,SW_ERASE-y SW_INVALIDATE ©9)TN0 DTN NPNSY  NINdIpa DN
ND QN ¥aP) NY ON 9PN XID NYDN NIV ININD IR 1NN NN ScrollWindowEx
PN XY NODN NOAY MIND NN 1NN ScrollWindowEx ,NYN DYXT »wN TN
WX ,UpdateWindow M>¥p)19Y X7P DIV»ONY 1Y INRND AN MDTYN NN Windows
91N NN IN RDW_UPDATENOW NN 9>7)1) RedrawWindow 1P873199 NP NN

DWW DY MYTINN NN WM_PAINT nyTinn Yapn N ,(RDW_ERASENOW

YT DY DITNINY 0ININN O IR ,WS_CLIPCHILDREN 11300 NN 9NY ¥ DN
N1 9952y 197y Windows Yyw 991910 9NN NN 028»n prcUpdate-) hrgnUpdate
9310 TN ScrollWindowEx 1O8PN9Y NINAIPA DX .Jan NIMYNIY  DINN
YNNYNN DX MINID TONN NN MOTYN NN Windows N ,SW_SCROLLCHILDREN
120 PN SY YYD PONN NN APMN NIPXR Windows .32 oN Yv pon P YO
YT DY WIND TV 120 NON DX WTNN NYIN NN ,NPNN 12905 NINHD XMWY
vNRNWN L preScroll »7> DY THINY 120N ODI1D DINNN) DINRY JAN NINDN DIND
91N Yap) OX WINN on AN NnpNnn Windows .DeferWindowPos 1o8p2192

.N19Y951 12510 N (Intersect) TNIN VOPLN IO 29N SW_SCROLLCHILDREN

,prcClip ,prcScroll m1ay) 1V99M VOPN MOLPTNINIP YD NN MNP Windows
PNO NN NOND W DN WP XIY ,NPNY MO TNINIPS (hrgnUpdate-y prcUpdate
»1D DPtoLP-) LPtoDP nyypnoa wnnwin .CS_CLASSDC X CS_OWNDC nponnn

S792 79I WY ON L, NPT MOUDTNNIPIY NPND MOPTNNIPHN DIIND

mMNA Mann ,ScrollWindowEx 1P8PN9N NDWa NN 20 INY Pand 71D
5NN (Chap09) NY 9909 98NN NVYPNI NRNMIY  Scroll_Window
JODMNN POND DMWY DY TN POINY vnnvnd nIvarn  Scroll_Window
DO¥9Y 79 NYYIN DO ,1ONN ANINA OMPN NVYN NN T2 DOINPN I90NYD
NNV NIT NINNL,PNNNND XNN DY IR POV NN DY 9253 XNID wNNWwNn TURD

LDYNNNN PO NNN

WM_SIZE ayT1inan 9.71

7IN2Y DYWNNYND NIYHORY Scroll_Window nm)onn Sy nTnY oTpn 9yoa
IUND NON DI NN NDWHN NNDIND .)NYNI NVNDY NOYNY YD »TD NDIDIN U1
NN D DX ONONN NINN DTN NMX VNNY TN TN NN NINN NN
NPNY TN NN DAY TN OXRTY ,)NONN IR NOTHM Scroll_Window 1n»5ynn
NI5IND .LOPLN T NN NPYODN NN NINN AN NYTHINY INRD ,DP¥9-ND 1Y
,N2Y90N DO NN MOTYNY WM_SIZE no9ynn ny1in N N1 Scroll_Window

S NONN DTN NN MPYY INND

// Every time the window is sized, re-calculate the number of
// lines the client area can display and set the scroll bar

// accordingly.
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case WM SIZE
{
RECT rect;
GetClientRect ( hWnd, &rect );

nDsplLines = rect.bottom / 20;
if ( nDsplLines < nNumItems )
{
SCROLLINFO si;

si.cbSize = sizeof( SCROLLINFO );

si.fMask = SIF POS | SIF RANGE | SIF PAGE;
si.nMin = 0;

si.nMax = nNumItems-1;

si.nPage = nDsplines;

si.nPos = nCurPos;

EnableScrollBar (hWnd, SB VERT, ESB ENABLE BOTH) ;
SetScrollInfo( hWnd, SB VERT, &si, TRUE );
}
else
EnableScrollBar (hWind, SB VERT, ESB DISABLE BOTH) ;
}

break;

990N NN P72 WM_SIZE Sv case vavn ,Scroll_Window n°)5Inn YY NIpna
MNYN 990N ONX VIO DNXINY MNYN 990N THD MPINY NHNN 210w MNvn
aANNY N0 DO NN NPV NIDNN L NNNIND MNYN 9000 1T MIWIND
D9 NN NNNMY (TI2 TN W OR) NIVDN DT DN MY 7INNN ,NINK ; DOVI-RD

19NN 9TNY OXRMNY WTNN NYY9N

DXV PONNDY YNONN PNINN DTN NN PrTA0 >Td WM_SIZE NyTIiNa DOvnnvn
NN 0 W ON,NNNTY .NONN 9TN NN DY DIPHNY NINT DINNNIY DIYDS
NN L, NONN DTN AN MY YHNYN NIMD P3NY YN (Edit Box) N9y
NMMDINN IYNDY NN .NYNN DY NHPNNNA NDIYN NN T NN NNYY INTNA
5T MNPV N DY DLANNA NNV PNN WM_SIZE nyTinn DX MYapn 1N TWND
57N NOPY N0 NN INMNY WP NPAYNn WM_SIZE nyTIinn .wnnvnn vy

.wParam 9V199N Y DMIYIND DYDIYN NN NVIN 9.9 NYAL .wParam VN2
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.WM_SIZE ny7na wParam 10v1n9910 Y D»IWIAND DYDIYN :9.9 NYav

VI 799

Pop-Up) ©295WN MNoNN Y35 Ny1in IR NNow Windows | SIZE. MAXHIDE
ANYOI NN NON DIOPNDY DT vHnwNnws (Window

.DIPOPN STNY NINN NN D>THN WHNWNN | SIZE. MAXIMIZED

YN DXAYWIN NINYNN DY NYTIN IR NNDIW Windows | SIZE. MAXSHOW
LDTIP Y NV DTN INYID NN NIN IThYHD WHNwnn

LD DTNY NONN AN PVPN WHRNWNN | SIZE_MINIMIZED

DY97YNN TAN NY N YN, 1NINN 9T NN NPY wnnwnn | SIZE_RESTORED
.0>Yw> SIZE_MAXIMIZED N SIZE_MINIMIZED

N9’ IParam VN9 WINN NONN DY YH NPIAYH WM_SIZE nyTnn ,9ona
NP ,MPON NPLY SV YINN 2NN AN NPT [Param v TIMN-1T0N
.MPYN NLY YW YTNN NN DX NN IParam S¥ M2AN-9T0N

WM_PAINT ayT1ian 9.72

5T NN MYHN WHNWHNNY DY 552 WM_SIZE NyTNn DX Yapn ow»ny  nTnd
WM_SIZE nyTnN »INK WM_PAINT nyTiNn DX DIw»D NHwn 0) Windows .)3oNN
NYTIND DX YapNn DWHON ,NYYNY NONN ST IR MYHD YNRNYNNY Dy Y51
SToW DO PONN PON NAXD vpan NN DI IN  Windows TWND WM_PAINT
YN ANNP INNYS  WM_PAINT  nyTnn DX nNNDw  Windows
OXPNAY NYTINN IR DN NONYW IR ; RedrawWindow-Y N UpdateWindow
MNPN2 N GetMessage MNP0 wnNNWN DIWMN IWNRD DispatchMessage

WM_PAINT nyTnNn NN YapY »715 PeekMessage

T NN hde 7IvN .hdc Tayn AN 951 WM_PAINT nyTinn Y¥ wParam 90109970
Windows 12y Jpnnn Iwpn DX NN Nt 10NI9 L(Device Context) ypnn Awpnd
Sv \PNNN AYPN2 wHnnwnd T8 0w»n  NULL X0 wParam 700990 DX Ny
9901 .(Private Device Context ,20499 PN HWYPN ND DIPNI) S THNN N2
1PN AWPNA XD IWAN NIV YTD wParam 00792 DIVHNYN DAMYN DITP
ML NN OOYNNY O DINX NMPN .DTHHN NPT DY 1N NN

.wParam-n

.(Validate) 9p»b (Update Region) 1194¥n 9N NN No9Y1 DefWindowProc X191
ONX 12NN NM8PNAS WM_NCPAINT nyTin D) NYYN MNPNINY NN 51
N NN NN QUMY (Window Frame) 592010 Pon nX Maxd na»n Windows

0NN YV YPAN NN PINNY Na»n Windows OX WM_ERASEBKGND nyTynn
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MYTINN PN MINN MYTIN PR YN WM_PAINT nyTinn NX DN NOIYNN
GetMessage .NYTINN DX NMYYO XD NVYYNNY DispatchMessage .DWw»n Hv
PR IWNRDI WM_PAINT nyTINN AR NINN GetMessage .MYY5 NYTIN 1IN NOVIONN
NYTINN NN NNYIY DispatchMessage-) ,01w»n S¥ MYTINND NN MINKX MYTIN

SIRNND NONN NNPNAY

TINPNOY NINPNN IRNIND NI WM_PAINT MyNin 2ap> Nonny nynd 51
PN NYNYY PN» 0D NIPNa .RDW_INTERNALPAINT 95)1n oy RedrawWindow
NONY ¥ BN VONNY T3 GetUpdateRect NPXPNAD NITPD TN DIYMN . NITY INN
NPXPNAY NP TN N DIWMON ,0IN NPINND GetUpdateRect DX .1NOTY 1IN
NN ,GetUpdateRect 78PN XNIP ION DIW»MN OX .EndPaint-y BeginPaint
DMNIN NN YAND 20N DIWMON.DID 1PTIY RHY IN DINID 10T RY )TN
STIYOD 1N NYANT TN W ONX P11 2T WM_PAINT nyTin 95 10w 010290
NP N NULL IPRY NOTYN NIRY 10N MDD SNYN NINT Mwyd vy
NYTIND MY NN RDW_INTERNALPAINT 9)71n 0y RedrawWindow no8pnab

WM_PAINT

GetMessage-¥ NN .NNANX DY P71 NN WM_PAINT nyTn nnYw Windows
PeekMessage nNY1v UpdateWindow-v¥ 9NXD 1N, 71129 WM_PAINT nyTIn N1NN
NPYY NoWNNn NN .MoavN WM_PAINT miyTn nvn X Windows ,)onb
N, (Invlidates The Window) 995 X9 PoNAY N> 1IN NIINNY INNRD P MYTIN
.RDW_INTERNALPAINT Y»71n 0y RedrawWindow-9 NaD1 Dy MNP NININIY TY

NP>Ta NX 9915 WM_PAINT S70HN 1992 nyHn T12dY ,0°9Mmvnn 0XT1ponn pona
SY T NN TIWNY DININ ©TPoN NULL 1N wParam DX .wParam 9010990
NN NP IV PANY YTI .NYASY NN JPNNN AIWPNA WHNY DM IPNN VPN
MNINY Scroll_Window 1n51n1 y1ann ,WM_PAINT nyTiNa n°)5INN Y¥ 51900

.9.11 9oyva

‘N7"720 '09 axn mw 9.73
7'Vo-X'71 7'yo

MDY NNN .NDY9IN YD YY NOYMIN NVIYDIYY NIPA DMV MDY NMIDINN
Yoya ANND DNYINY NON 1Y) YD OY NTIAYI NPIDIND X HY MYXIANT MNIAN
NN L,NNNTY ,9.11 Pyva ORIV 295 .(Disable) 9Iy9-NY 281> N (Enable)
YNNYNN TUND MK H0AY NUYNDY 9Wa-RDYD NDIDIN DI NN TIONY N
Y09 NN NXAND YT .12 YD1V NN 9O NN SN D19 XINY TY NoNN DT NN MIvN
P8P .EnableScrollBar 1822192 DYWNNWNH ,27¥9-RD AXNDY DIV ANND NN
2893 IN DS ANN NNV NN DO DY AN IN THN XNY NN EnableScrollBar
NN DN IO MMOIN2 EnableScrollBar 17893192 DYWNNWN .DOY9-ND

NN
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BOOL EnableScrollBar (

HWND hWnd, // handle to window or scroll bar
UINT wSBflags, // scroll bar type flag
UINT wArrows // scroll bar arrow flag

)i

VNN .DIVNI NVIDY NYaPN EnableScrollBar MY8PNoON ,MINIY IWONRY 19D

wSBflags 7019970 .wSBflags 10190 TIY 29 DY ;NP3 © TP IN NoN NN hWnd

DNNINY NINND TAN NPNY DI NT T0VNII HY DYDY .NYYIN DI N0 NN VTN
.9.10 NYava

.WSBflags 1010791 YW D»IVWAND DIDIYN :9.10 AYav

wvINe 799

SV (2P¥9-KD 28177 IN DP¥9 A8ND NNAN) NOYIN-IN) NOYIN TWOND | SB_BOTH
NYN2 DITINY DMIIND OPPAIND NDIDIN YDAV DINONN
9NN 7T NYNY 2»N hWnd 9VH990 .0N"oN

MPNY 2»N hWnd 9V1PY9N .NDYT) D TP NN VO NN NN | SB_CTL
.N9Y930 09 TP YV TN

N2V OIPAIND NPI9H7N DI DINNN TV NOYIN-INRY NIYIN IVANND | SB_HORZ
9NN 7 NYnY 2»N hWnd 90VNI90

JNON2Y YINRN NDY23N DI DINNN DY NOYIN-INY NOYIN IWINND | SB_VERT
9NN 7 NYnY 3»N hWnd 90N990

aNNI IN DY A¥NI 0N NYIVIN DY NN DN PTHIN WArrows VN9 010
IN DO¥9 2A8ND PaYNY EnableScrollBar MNp190 12298 DIXN NN PINNY ,DIVI-ND
19202 DXVNMNY DIIIYN TANR NN JAPY 919> WArrows VNN .DPYI-RY a8NY
DY IR, DYNN TN DY NHYIN DIVYAY DXON»NN DIVNIIN YOV 25 DY .9.11

.WAFrows 1010990 bYW D»IYVIND DYDYN :9.11 NYav

VI 799

.19 D HY DINNN MY NOYSN DVIAN | EBS_DISABLE_BOTH

DOIN 1DY9) DI PNNNN NNN NOYIN DVan | EBS_DISABLE_ DOWN

SPOIN NYIDY D2 OYONNYN XN NYYON YVaN | EBS_DISABLE_LEFT

IN PN NDID) DA OONRNVN NN NOYON HVIAN | EBS_DISABLE_LTUP
DI9IN NDYD) DI JYYN NNN NYYAN HVan

SPIN N0 D2 2NN NNN NYYIN S0V | EBS_DISABLE_RIGHT

MFC-5 ®yam) Win32API 234



V199 799

502N N PPN NN DI MNP XN NOYON HVIAN | EBS_DISABLE_RTDN
JOIN 1Y) D92 PNNNN NNN NOYIN

DSOIN NP3 DA WOYN XNN NOYaN SVan | EBS_DISABLE_UP

.N999) 092 OINNN MNW NOYON HVIAN | EBS_DISABLE_BOTH

2819 WAIFOWS 1010797 T 9Y DITNNY DI¥NN NN NXAND NNYINN INPNON OX
710 DINSNY DOPNN DN .DON ION MINH 1TNIND TIVN ,2O¥9-KY 2819 IN 999
LDAN NIN MDA TIVD ,INIY NYINY IN W TID DA8NI

095 NPV ,Enable_Disable 1N5INN0 NN RX¥NN DY 1900 9N¥NY NOVOPNI
AN2IDM PONN DTN NMIYND DIYI-ND 28102 IN DY ANN IOY IDIND NN
952 151M NYNN 5T NN WndProc M¥PNSN NI NPTIA NNIINN T 1Y DY
ANNY 02 NYIDIN PY0IYW MNID UOIN \WM_SIZE nTpon DX Yapn NoNnY oy
WM_SIZE nyTnNn DX Yapn NoNNY INRD ,NNNNNA ,DO¥9-ND a8nY IN D9

A% NP NYHLN NN

.DONNN HY 935YN MINNY Y NN XY 1D DN 25

ScrollDC a'xjion 9.74

WY MYTIND DY) N2P0XN Y09 DY NVPIPNI 190N HY NTNY DNTIPN DY
NP9 DMIXNY MINDN 5IZHD NPIDIND M PR PIANY 2IWN 1T DY . MINY
,LOPL DPRY DIV NIYNA DIPIXN TYNI DD .VLDOPL MNY DINY DXV IN
UKD JPNN IWPNA YNNYND D) TWIR NI MVYD YT JPNn IYPNa DOVNNYN
0NN ON NPY ONDA YN YYD TITI DOVNNYNY MINY LN VOPL DIIINN
N JPNNN WP NI NNV TITA DOVHNYN ,)IDNA PN IWPN DY9DI) AWUND
PN AWPNI NP0 YV 1251 NYYY ScrolDC MNPNSaN PNNN AWPIn Pon

$19NOW NNNTA IND NIDINA ©XaMD ScrollDC PXPNN NN NI PN 1IO2

BOOL ScrollDC (

HDC hDC, // handle of device context
int dx, // horizontal scroll units
int dy, // vertical scroll units

CONST RECT *1lprcScroll, // address of structure for
// scrolling rectangle

CONST RECT *1lprcClip, // address of structure for
// clipping rectangle

HRGN hrgnUpdate, // handle of scrolling region

LPRECT lprcUpdate, // address of structure for
// update rectangle

) i
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.9.12 1921V DXVN9N ScrollDC NPEPNN NYAPNPY DIIVNIMN

.ScrolIDC x9N NYapny DIVNIAN :9.12 AYaL

NNIN 901999

ScrolIDC NP8PN9NY NPON DX 230V JPNNN IWPN DR 180 | hDC
91955 noN

N3 0079 PN NN DY JPNN M ,DTNN AIX PTHM | dx
NIORNPY 91930 9T Yo Ty NPID 2N

2N N1 VNI PN DYDY DY JPNN MT N ,5TNN AR PN | dy
.19V 995 D930 Y10 vDOW Ty NYNY

129101 DY ML TNNIPN NN D220 RECT NON NIANY I8N | IpreScroll
.(Scrolling Rectangle) 5900

1291 S¥ MOLPTNNIPN NN D22nYW RECT NON NMaNY wasn | IpreClip
PN Sy NYawn ScrollDC nd¥P9N .(Clipping Rectangle) NN
DYPoN NYI¥ Windows .17°1iN 12902 DI TNINY JPNIN

YN NN Windows ; 19297 12915 NINHD NYDI ISPV
.NINDY YADNN DN NHD PNV DXPIN

ScrollDC .12°93N TONN > DY NOION 1RY IMNINN NN 180 | hrgnUpdate
2325917 NIDNA IR KM ,NTN MIND NN NPTIN

125N HY ML TNNIPN NN HAPNY RECT 100 Mand ¥asn | IprcUpdate
(Update Region) 127yN MY DX (Bounding Rectangle) onnv
IUND INYIIND TN YWY NP DTN 220NN NOWNINT DY
L, N0 MOLPTNNIPA DINRNNI NIANAY DIV ,NININ NINPION
IUANN 2T ATNNY JPNNN VPN DY N9NN AN MDD NI
TINPNAY NP YA NITYN NINI WHNYNY DIMWY»Y

.792 78 v ON | InvalidateRgn

MY ON .NITYN 1290 NN NawNH NN Windows ,NULL X0 IprcUpdate 70109910 DX
IMIN NN NAVNN NN Windows ,NULL-> ©>1WW IprcUpdate-) hrgnUpdate ©>90V1n9910
™ 1Y W IR NN Windows ,NULL 1N hrgnUpdate 9010910 DX . TYN
210 PANY »1D NN X (ScrollDC 1> DY 1 TNNY) NPIOIN TOHNNY IMNY NIpN
N8NV Scroll_DC 1n°)51n2 11200 ,ScrollDC mI8pan nysany 519vn N N
IUND LINY ;)NYNT OMNMP NITO NIVNHD DIDNN AT 90 9NNNN NVIOPNA

JONNN PYN P NYDN NMIDINN L,NDIVIN DI DY NINN NN DIZHY DYOIN

NYNIN NPNPNN LTI D3 M2 1K Scroll_DC 120NN TPy NYNY 9150w mnd
1PNN WP NI¥Y Scroll_DC N’)5INN . NoNNn Pon NYYo) ¥ TND NV NI
MIPYN NLWYN MIT N> 20-1 JOP NN NAYN ScrollDC-Y MIRAY NYIP Td INN)

.N29% 1251910 NN 91939 7T ScrollDC 12823199 NXNP NMIINN T2 INN .NoNN HY
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10.7*19

VOPLVA DIDVN

Sy DY DXV PITAN ,NoNN YW (Client Area) MPIN NLYA PIDY) N3 PISa
N MOLYINT MIYN MPNOV NND NN D) .IX MNYN NN LOPL NN
DIVMA YNNYND T NT P393 NPT, 010D .ANNIWY INNRD 1ION DY WTNN NYAND

.DY01 LOPL NN

VYN NVIY NIONNN YT NNNI L9X MNDN NID DY DXINKD DXV 2172 IND
NN 55 HY MPYN NLY NIDNI NI VLOPLN NP DAY TITH DY NYAIN HNYa
LOPLA DIVVN HY DXVNN Y2 NT PV PIDYY MMIYIND PN ,TI90 . )PIM
Sy DD DXVN NPNDY TYNND MYPA KON ,NINT OY .NMNYN MDIN MYNNNI

T 992 1Y MTIDN NN PANY INRY VOPLIA D1V

NN VOPLN T ,NINN HY MOLPTNNRIPN NIIWYNA PTA PION AN NN
T2 WMDY ONX NPSPND LTONY VOPLY API NPNPNNA PIDYI 1PN INRY .1PDY
DN DY MIPYN NLY YN LOPLN VI DY K1 NP

7n 72w nioryTaxipgn 70.1

NN N LVDPYVL NN VYD TORNONN NIXPNON NN TextOut() MIXPNN
DIPMI )30 HNNY NOND MONMPNN THRAY ,NNIY MITNHNY MO TNINRIPA NNIND
TextOut() NP8P195 MIAVINT MO TNNIPN DY 995 WAVUN 1PN ToNN YY NoNN
NTIPI2 NRNNI NON2 MIPON NOLY DY MPOYN-TIINNYN NN ,DTHNN NI 19D

.NVN A5 DOV HII DTIY TIVM NN DIYIV D35 5T X 7Ivn .0 ,0
OPNY »19) TextOut() MNPNON MY MNTNHN MOLIPTNNIPA NYHNYN N TY
MOoN»NN NK¥Y TNPN DN PIIND HYAN ,NY-I1T MDD NI OMNY DYOIN
MOLPTNNRIPN ,TPYNT DD NN NN NN I NTIPI AINND MONTNNIPN
,IMY5 (Logical Coordinates) :mMY MUTINIP 0 TextOut() M2y MITNHNN
™Ma7Y ,NI%N2 INSND MADN NVIPNY) MIPNN IR MYHNHYNN MT NN
MNoSN .(Logical Units) /M5 mMT9NH* 1N (AN 7392 1T N2 NN NVIPNON
L0991 DY HYI91 NNXNN NYA DYYDPIAY IMIN NOMM NPNYN MNP NN N9NN
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NPND MTN STNNN NI 295W 11O 5D NN D TANA PIDYY TN PN RY 1O TY
DNAY DY MNP 1NN TINIY MY PANY VN L NNT YD) DYDY MM
LDINRNN XD D05 7772 DNND N DTNNN N2

Vinl vopvn yax nnTan 70.2

oy NI Y9 TextOut() MIXPNON MYNNNI PITND LOPL VY 5 TNNPN N2 Y
YPIN YAN NINY VOPOLN YIN DX MIAPY DDIN TN .YPIN DY NN YaND 1)
:19NY MINDIN 1PMITHINY ,SetBkColor()-y SetTextColor() N1 XPNAN MYNNNI

COLORREF SetTextColor (HDC hdc, COLORREF color);
COLORREF SetBkColor (HDC hdc, COLORREF color);

9% hdc By MYPN 1PNN2 dNONN VLOPLN YaI¥ NN NYNP SetTextColor() NP¥PNN
AMNNY SN RNy LNt TIY0 2P YaN IN) color VNI DYONY TIYN
VN9 NMNIVYN TN 19D ,LOPLY YPIN Ya¥ NX NYNP SetBkColor() NO>N¥PNN
NIPNA .DTIPN YIASN DY TIVD ATMN ,NMPEPNN YNV Y .(1Y 2P 110 IX) color

.CLR_INVALID 79N 9tMn ,INNY v

NN .NPDO 32 12 0OV 1901 NINY ,COLORREF N0NN TIv ATNHHN yasn
RGB »59y Y ,An1a NXINM ,NNIYNIN DT VIDYa DOYIAN PTHIND NIVIND
NYIYY SY NPONT MNXIYD P DIDY DYy 1 DV L(DIND 1 ,DITR)
TIVD YAN PTIND MY NVOY DININ YANN DX DINHY NXIN PPN ,DOYIANN
.DAN NYaVY DNMNNN RGB Ty ,1OWIOY NVY NN DYIN NYIVI OPTIN

L1252 NMHIYRIN NVIYA PIDYN ,NT P92

,TVIN OOW 1901 1A SetBkColor() mNpaN IN SetTextColor() MP8¥PNaN YN
:RGB yax 9onn

yasn (Byte) n0a

DTN (73-970n 43) 0 M2

ARk 1m0

PAl) 2 A

0 9515 Na»n (M-9700 141) 3 M2

21N NNV NN NN 0 IWUNRD ,255-5 0 Pav NNVA NN RGB 7ya yaN 9o
TVIRD DOYN 990HN ,NHNTY .INPI IMAIN NNXIYD NIR AN»N 255-) ,Ann3a
: P12 NVNIN YN PPN TISY

255 00 255 00

VIPRHN NN DPTHN MN9N ,COLORREF Tay 1T a8yY voNNa 0 IMINY 9N
S DYOYON INNONN PN .ATIAYN DX TIY ¥¥IND RGB()

COLORREF RGB (int red, int green, int blue);
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15,399 .255-9 0 Y2y NNva Doy 9’O5NY ©¥a»N blue-) green ,red )3 NNNTA
YNNUN ,1ad MY 19 RGB(255, 0, 255)-1 wnnwn ,pma VNN yax NNy
Doyax NP¥Y .RGB(0, 0, 0) -2 wHNWN ,MNNY ¥ »15 .RGB(255, 255, 255)-2
,ONTY ANAYHN MNKIIYI IO OYIAN DYDY DY DMV DXNPY ND) ,DINN
VIAPY YO NNPD) TIYY HOIN PN PPV VAN I8 RGB(0, 100, 100) yMprNN

STOV DD DIINNND DIYIAN

NAIXNY? yian yax nx viap? 18D 70.3

VOPLY PNNY NYOYNL VYYD TMIVIND SetBkMode() I8PNON MIYNNNAI
:TPOYIN NNITIN TIY YPIN YAN Y TONIY

int SetBkMode (HDC hdc, int mode) ;

(V99 SY DINN DINDY) LOPYV TWND YNDNN YPIN YANY NP> NN NYIP NIEPNN
mode TVNION .YAVINN PN IWPNY TOTN DX 9910 hdc T0NI9N .TONN Y I¥
MTIPO XAWN TNXR NPAY 1PN AT T ,YPIN I8N0 DX YNIPN TN DX 91910
NN NPINN TPSPNON NN YW NIPNRa TRANSPARENT IN OPAQUE : Y pNnN

.0 TN, NINTIPN NN

YIAND NN YPIN ,0OPL VY SV NIPN Y52 X ,O0PAQUE NN mode-a TIyN ON
N YPIN ¥a¥ "N, TRANSPARENT T9¥N NN 991 mode 7VNI91 ON ONONN YPIN
a8n ,YTNNN N2 295 .SetBkColor() NMY¥PNAY Nyawn DWW PN ,NY NIPN .NINY?

.OPAQUE X0 ypIn

VO7LN 1IN NX 72777 T 10.4

i NN 79295 .0»ON> BN VLOPLN M 1T NINYNA ,IMDD AN DT PR ONND
OMPN YY D0ONNY DONN HY 0NN IO I1ND W IND IND NLY ININ DN INN
,T29 901 .07 952 NN IPN (G-) p 1N NPNIND 7OMYNIN OIPINN) DITIND
NYN OMIMINNY NTAIYN N D2 OPPAIRD OMNPN P2 ANIND DTN NN NNV 1N
,TIONND ,THN NYNT NMDNY KON, TN NAIWN NPR NNYH DNINY) (DX9DIN)

LODPLI ININY VYN YD NN VYN NOIT> DY

XPN PYNI MPYHN NVY HN VOPL VYD MIYIN NHN PI NPIDN MNIN
VOPL NHINHD P PSND NONDN PIPNIN TextOut() NN MIPIYN VYN
YONIVIN JOIND YNID IN ,VDI VNI NOINDN KON PR .NITIN NTIPIA NNDNNY
95 Yy MPON NLWY TYPNIN VOIN DIN NNV I12YN IN NNV NINN D DY

ST POVIDNY P NON
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SY NNINN YT N NMINYND DMIVY DN 1TWN DT 191 Y5V NTIVN NINRD
MADN MNON 90N YNONN 19NN DTN NN VAP 7T NPNY NN L (NNIDIND
TIT VOV YNNIV NP MY VOPL 2INOY IWIRY NTIYIN ,NPINTY IHY
MONPNY ANYY NNV P OXTI9NN DIJDPIAN 19010 NN 1IN NN NN I72Y

: NN NN ,GetTextMetrics() INIPI YNONN 19NN DY YTIRN NN NPWHRN API

BOOL GetTextMetrics (HDC hdc, LPTEXTMETRIC IpTAttrib);

995 7772 3w D01 NINY TIWM ,029N 1PNNY NPT XN hde T1VNIdN ,NT NIPNIA
SN Wasn NI IpTAttrib .BeginPaint() 1782190 X ,GetDC() MINPNON MYyNNNa
7095 NN JHANN MITH NN DX NN OY 92w  TEXTMETRIC »on Mman

: TEXTMETRIC n3an Ny 1Hn

typedef struct tagTEXTMETRIC
{

LONG tmHeight; /* total height of font */

LONG tmAscent; /* height above base line */

LONG tmDescent; /* length of descenders */

LONG tmInternalleading; /* space above characters */

LONG tmExternalleading; /* space between rows */

LONG tmAveCharWidth; /* average width */

LONG tmMaxCharWidth; /* maximum width */

LONG tmWeight; /* weight */

LONG tmOverhang; /* extra width added to special fonts */

LONG tmDigitizedAspectX; /* horizontal aspect */

LtmDigitizedAspectY; /* vertical aspect */

BYTE tmFirstChar; /* first character in font */

BYTE tmLastChar; /* last character in font */

BYTE tmDefaultChar; /* default character */

BYTE tmBreakChar; /* character used to break words */

BYTE tmItalic; /* non-zero if italic */

BYTE tmUnderlined; /* non-zero if underlined */

BYTE tmStruckOut; /* non-zero if struckout */

BYTE tmPitchAndFamily; /* pitch and family of font */

BYTE tmCharSet; /* character set identifier */
} TEXTMERIC;
DX2IYN DNN DMV TN ,NT P TMIX IWHY KD NHWN DIXPNINY DYIIYN 1)
1% 7Y .0DPLN MNY P2 ODIRD NNINT NYNY DOVYNYN DNV PN [ TIND
DYMY» NOND NNX NNVN NP J2 VY9 NONIND MDD NNN ONX INION
Y32 TRN 391 P9 DXIVINS L(Consoles) N2YND NNON NMNT NMITHY YY DYODIANN
DPMTNI NV DY DY ,0291) M0 990N NIN IR ,NNT NNIWYY ,Wap DTN

.ONMXD
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N LMY LLDOPL MNVY P YITIN NNINND DX IVY DNNN N2 NN DTHID 190 9O
Sy .ANAN VLOPLN NNV YV (Y) TPOIND NVITNNIPN TIY NN YNIN NYTO TWIN
13 ,GetTextMetrics() MNPNAN NN DWAND TOY ,D5NNN NN 12N WIIAPY NN
DYNNY NON DYDY .LDPL MNY P2 NNINM DMNNN NN : DYDY MY PYND
N IO NN ©O9YN NY NN .INKRNNA tmExternalLeading-) tmHeight mTwa

VO NIV 12 NPOIRD MTNON 901D

190N ,NWYNY NIN tmExternalLeading NTwn 990w 70 :5v DN &5
NNN VOPL NNV P MPA JPRYNY YWY NPIIND MM
TP ©XWINT 7O DN .)9NN NANY NNT PN DT TIY .PINK NNAY
.INAN VOPLN NNV DINNN 197N AYNY YDINY YTD DI NIV
Y PIPY DY DIV NININ ONY

NYINN NN .NEWTEXTMETRIC nnww ,TEXTMETRIC Y¥ N19Wwn N0 Nn»p
DYPAUN NORN MTYN .NNDA DXWTN MITY NYIIN NP 190NV TO5 VIS ,MIVD NN
T239Y .(NTNRN P INYD MINUHN NINON OND) TrueType NN DNONY NN

: NEWTEXTMETRIC- 1900Y DXWTHN MTYN

DWORD ntmFlags; /* indicates type of font */
UINT ntmSizeEM; /* size of an em */

UINT ntmCellHeight; /* font height */

UINT ntmAvegWidth; /* average character width */

DYV NOVIN Y NXANY DMWY DN TN ,NOX MTYA 7NN PN DT P99 MIvnd
90N Y10 YaAPY >TD API 9957702 1PYY N8 . 2INONY

nTNnna NIxaw'n 70.5

NHINKND TNIXRINHD NYTY MIYON PN 1991 ,NNT TN OINX YNONN 19N OINNN
TP DY NIINMNN IRNIND ,IMDD .NANHINNIY OMNNN 190N 235, NYPNY MT N2
aMn2 0N OMNNNY PPN ,NYN IX VYN TINND MYNYN NIDN strlen() NPX¥PNON
A% YA DMV GetTextExtentPoint32() MP8P190 NN NYION 9 NINYN .MNWN

: N NN

BOOL GetTextExtentPoint32 (HDC hdc, LPCSTR lpszString,
int len, LPSIZE IpSize);
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NINY NHINNN ONX WaNN IpszString .vYON JpNN DY NN NN hde DY NIPNa
ANINHN NN DNNY DMNIND 1900 NN D2I1 len DTV ,NYTY THNII NONN
IpSize y>axnnw ,SIZE 13202 ,7MN0 MIT N, 003NN NHINNDN DY NN NN

79 9N SIZE Man . »ON NI

typedef struct tagSIZE {
LONG cx; /* width */
LONG cy; /* height */
} SIZE;

DHNNT TN DN X NTYN 923> ,GetTextExtentPoint32() MINPNaN NOYIN INND
oY NONNNN NTIPY NYIAPD DY DTV DO0NY TIva vNNUNY 1M NNT NON
LDTIPN VLAY TYWNNA NNIN PIND TNNIT ON NN NTYINN IR NHINHN

NOYNN NIT'N 1IN DX A2'wa? 18D 70.6

DY TN ,DD0P290 NPNY MU TIINIP YVMVIN JDINI NNIINDI NHNIN MNIN
YT IOV DIVHON AN YIN NAN 1AV AVNNI 592 ININNN DT NN NYTY N8N
NNV ,GetSystemMetrics() NYSPNO2 WNNWN LD YT NOX DN DYDY

NN

int GetSystemMetrics (int what) ;

INPNAN OVNY NNI2 TIy IPX what DT XY POy v DAIna
MOLPTNNIPY DIDIYN .0MVY DY 39 TIAY PYNY NINDN GetSystemMetrics()
P DN MNIAY IPRD MTIPO NI 10.3 NYIVA .DYWDPINL DN TONN DY

;NP2 DINNN DIIIYN

NN DIXINNN DIIIYN ) NN NIAY IPRN MTIPO MsN :10.3 NY2V

9NN NINY NTINN 7991
SN RINWI MPON NVY AMI | SM_CXFULLSCREEN
97NN XINYWD MPON NVY NN | SM_CYFULLSCREEN
9V1) YNO 2N | SM_CXICON
2172 500 N2 | SM_CYICON
YOP YNO 2N | SM_CXSMICON
YOP 5N NN | SM_CYSMICON
IMY53 TONN AN | SM_CXSCREEN
1MSY5a TONN N2 | SM_CYSCREEN
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VoL V79 7w nxp nnaTh 710.7

NOVIN R¥NN OXRTNL 9 NINDN DY LOPOVLN NPIPNN PON DY NTIOY INRD
N¥D) TextOut nMOINN YV 0OWN TIPN .NON DIYINND YW NINP NNITHA
SYNRIN VM9NNN Text! MIVORN NN INANY Oy Y5 .Chapl0\TextOut P N2
VYAN PNV YPI DY NNV YIAP LOPLN LDPYVL MY 19DN MINNY DIVN

10.1 ©>wINa Y>91 NINTY

MYTIND OIPND SY IPIDNND YOP NN P N9 I8N

LRESULT CALLBACK WndProc ( HWND hWnd, UINT uMsg, WPARAM wParam,
LPARAM lParam )

HDC hDC;
TEXTMETRIC tm;
SIZE size;

switch ( uMsg )
{
case WM CREATE:
/* get screen coordinates */
maxX = GetSystemMetrics(SM_CXSCREEN);
maxY = GetSystemMetrics (SM CYSCREEN) ;
break;
case WM COMMAND
switch ( LOWORD( wParam ) )
{
case IDM TEST
hDC = GetDC (hWnd); /* get device context */

/* set text color to black */
SetTextColor (hDC, RGB(0, 0, 0));

/* set background color to turquoise */

SetBkColor (hDC, RGB (45, 135, 25));

/* get text metrics */

GetTextMetrics (hDC, &tm) ;

sprintf (str, "The font is %1d pixels
high.", tm.tmHeight) ;
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TextOut (hDC, X, Y, str,strlen(str)); /*
output string */

Y = Y + tm.tmHeight + tm.tmExternalleading;

/* next line */

strcpy(str, "This is on the next line. ");

TextOut (hDC, X, Y, str, strlen(str)):;
/* output string */

/* compute length of a string */

GetTextExtentPoint32 (hDC, str, strlen(str),

&size);

sprintf (str, "Previous string is %1ld units

long", size.cx);

X = size.cx; /* advance to end of previous

string */

TextOut (hDC, X, Y, str, strlen(str)):;

Y = Y + tm.tmHeight + tm.tmExternalleading;

/* next line */

X = 0; /* reset X */

sprintf (str, "Screen dimensions: %d %d4d",
maxX, maxyY) ;

TextOut (hDC, X, Y, str, strlen(str)):;

Y = Y + tm.tmHeight + tm.tmExternalleading;

/* next line */
ReleaseDC (hWind, hDC); /* Release DC */

break;

case IDM ABOUT
DialogBox ( hInst, "AboutBox", hWnd,
(DLGPROC) About ) ;

break;
case IDM EXIT
DestroyWindow ( hWnd ) ;

break;

break;
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case WM DESTROY :
PostQuitMessage (0) ;
break;

default
return ( DefWindowProc( hWnd, uMsg, wParam, lParam ) );

return( 0L );

M TextOut 10.7 2713 _ (O] x|

File Testl Help

VOPL MINND NIDNNN NPNTO VO :10.1 OIYIN

DNYYN 090NN WM_CREATE nyTN NOIApnn ,MIYRID NONN I IWUND
MYNNNI ,TONN SY MOPTNNIPN 29D DINMIND maxY-) maxX 05219
TR IV NN NIVN DD DINIVN DR NN DY .GetSystemMetrics() NI¥PNAN

STUNNAY MINNDNTI NMIN WNIY ON

DY DX NONNNMI LY-) X ,009219) DINWN MY DY NIION NIDINNY 1D DV
INNN )IIN2 LOPVN IX 1Y FNONN DIPINHN NN 1P NONX ONINYN .0 TIva
099 NYIYA D INRY GOVIV J9INA DN DXNNYN DI DX JITYN

NYTINN IR N2 .\WM_COMMAND nyTIiNa 12172 N¥N) NNINNA PIHYHN PONN
JIDM_TEST ny™in nYapnny oys Y5 .case IDM_TEST vavn oy NN 0112
PNV YIAPI YPIN YIAXY NNYD LOPLN YN YIPI 19N INRD JPNN DY IYPD IWVIN
DOYIAND NN PTHNY W 199 | IDM_TEST nyNin NYapnny oya Y2 ) jpnnn wpn

A(D0INN NONNA ,OWND) 7252 NNR DY DITIHIND 1NN XY ,IMDD .WTNN DY 95

SY VY YNIANND ,NNY LLDPLN DY MTHNN NN DIVIN ,DIYIAND WIAPIY INRY
NN5YI 191 INKDY ,sprintf() MPNPNIAN NITY NI NIV 2D DOV .INYRIN NNYN
N9 TextOut() N»¥PNS ,API n»spnN9 .TextOut() 7ONPNON MYNNNI VYIS
MWINND 191 INKDY NINNAY TOYY ,MIONND ,TTAA PN VLN NWY .LOPYV MDY
INAN NNYY Y NODTNNIP NNTIPN ,MNIN NINHDNIY INNRY . TextOut() My¥nNa

DT NNMAY NNDNN NONN T DY
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»9Y #This is on the next line” :NMWYN NN VYD NNONINY NIIVNHD NN
TIXR 2VIND Lsprintf() NONPNAD NINAN NNIPIN IRIND NNYD PRDINY
vnun Hapnnn TIvn .GetTextExtentPoint32() 1282195 MNP MYNNNI NNHINNN
a5 DY .INAN NNYN NDTN MY NNTIPN NNIYN NOY X NUITNNIP DITPY
INNRY TR ININ NNINNDD TIXNY DI DT 2T .MINYH NPXR Y NOPTINIP ,INOY
,INAN DYDY AN DOIDINN NNTPN ,NOWNN NNV 2NAY AnTipn NNINnnD
DY 92T TONNPN MIORNDYN NOPTNNIPI INMIN NHPNOHD NP X NN NDINNI

.INAN NMYN NDNNA NAD VN YOP NHINND D)

DY9 95 .ANIN NNYO NNNIPN Y NODTNNIPY D TONN YTHN DN, DD
PNNI XY 791 ,119N2 AN TiN) DIPMN2 LOPLVN INN ,Test! MIVANI NI NNNRY
DNTIP NXAPY NNNHD MNY NXIAP YD NININ ,TIN INNIND .OTIPN LOPLN

wTNhN ayaxa nmya jnne 70.8
(Repaint)

NOPNY D) TN NN VOPLN NVPXPNN NND VOXTA NPTIPN NINNN NIV
TIVND THIN VOPLIY NN YN .3 P92 IMNIYRIY NIV , MDD Y1 WY
NIN PNOND NN NON 2I¥9M 1910 INKDY VOPYL 1NN ,NMIDINND NX >IN NN IYND
YT YY INDINY VOPLN PYNY NZIN ,NTNN AN NYNNT IWNYD ONONN 9NN
NOYI NOY NONN NXR YTNN VIAND NN NN DY KON TIY NON .0YYI NoONN
NN NYYN DT 92T AN DVIY XY DRTIPN DIONN IR WM_PAINT nyTn noapn
Y95 19NDINY NYN DY 191N TNV YTD wNRNYND ¥ NN NN :NDYTIN NONRYN
DN VYIN NN YTNN PXONY TYWIAN : NPDIDI MLV VIDY MN»P ,DTIP NINNY
VIR oD PNMIY MNNYY IWIN NNV ONYDD 1IN MOLIY MYSNNI INNNHD NIN
YINIVI NON DD YOwn WDV DY NVIPNY 10N INND PNNDY I8N
NVYWN .\WM_CREATE nyTN 92pnny oys D >unnn NoNN DX 1NN NIX P Nynd)
MNYN 7Y 9927Y 195 .1 PI92 PIDY) DAY ,MYIOYN J2IND XON TN NNNIN

Y NVIYY NID NN NPADNH

N101n 17na 'y 70.9

(Virtual Window) ?9N109% 150 MYNNNI VIS YSAN TN YD 19IND NNON

SUNND JPNDN IYPNY DONIN PN AUNR JPNN DY OIRIVI AWPN AN NYNn
NYTIN YAPNNY 0¥ Y5 HUNIVNN IPNNN WP IR VYN D AN 1ON INRY
IYPN DN PRYY OONXIOVIND NOND) SORIVPNN PNNN VPN 191N\ WM_PAINT
Y DIV DY TN TO .TONN DYV NYNA VLN MINNY DN PYNNN JPNIN
92pPNN ,qUNM) 1Y 191D INRDY ,INDY NON INMNX ON . NINN DY NINONN NDIdDNN

SUNIVIN JDIND TN NINN 191N WM_PAINT nyT1in
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YIINA LAPI NPNPNS NNOI WHNWND TOY 12 WHNYND YINIVI NON NND »TD
GetStockObject() ,SelectObject() ,CreateCompatibleDC() :mpoOYy 915 N
Y INXINOY | PatBIt()-) CreateCompatibleBitmap() N1X¥pP3192 wnnw) ,qoN21 .BitBIt()-2y

YD, NINPa WY

WPPNN PN AN NHNINY NPDO-NIN NINY CreateCompatibleBitmap() NXN¥pNaN
MYSNNI IENY) NI NHYN 1PN IWPN 95 vRYD 1K1 1T NN LPINY
ISV IPRNN WPN IR OXIN NINY NN L (CreateCompatibleDC() n28pNon

s TPOOON NNATHIN THAD

HBITMAP CreateCompatibleBitmap (HDC hdc, int width, int height);

199N YT Y DONNN NPDON-NNAY JPNNN IWPNY TN NN hde ,nHnTa
.DWOP91 BN NN DYDY .height-) width D»VNI92 OYIYN > DY DTN
2vo Y NIPN2 NULL 79y IN,NNININD NPON-NNYD 1T NPINND NINPNN

.SPNO5NN (Brush) HWH3NN S NNNITI ¥aNA MAYN NLY NXYNN PatBIt() N8P
NIYA NOLY DY N . (INWYWID N IN) NIN XD T PTHIND DNY NN NYIIN
oW 955N NNITIN TI9Y .(Painting) N¥*a8 SH5 7772 NNONN NYIVE NI NWIIAN

: PatBIt() n>ypnan

BOOL PatBlt (HDC hdc, int X, int Y, int width,
int height, DWORD dwRaster) ;

NN MPTIN Y-1 X MOPTNNIPN XYY wIv 1pnnn Sv m 10 8o hde Ny Nnpna
DT NLWYN DY NN 1IN .RIND WY NOLYN DY NMIPOYN-NIONRNYN NN
dwRaster NTwa AN TN .height-y width DMVHVION DDYINY DIIIYN 19D
VIPRHDD MTIPO DNX ,TIVD ,D2ONY 29N NIN .NYIINI NYY YINY NDN YIIP

(ONOY

Mynvn | dwRaster
(NYH2NRNN NHOYNN NIDINN) NN YN INND | BLACKNESS

(NYI2NNN NNOYNND NAIDINN) 1292 WD INND | WHITENESS
NN IN NPAIVIN NYIAND | PATCOPY

IRY NWIanD P2 OR NOIYS | PATINVERT

(MYHaINNN NNSYNN NAIDIND) TINOD YSINN NI | DSTINVERT

PATCOPY 79ya2 N2 MW XYY 1ONORN NWIINN DX 9NN TINI2 OX )00
.NY DN DAN TV ,INIXNA N1 DX DIN-NY TIY PINN 7P¥PNaN .dwRaster 70N

SNV NITN NYOD T MIXIY Y9I, TNIN IWNHY NPSPN DN TY WITWI ,Nyd
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12 win'wal "7x107 1tn nexer 70.11

NIN NN MINYD NNIY VIV OYSNN NND YTD .DWPY HNNN DY NN DNNN
ano» VYN YD YINIVI NON NINN DN ,WM_PAINT ny"in nHapnny INKY
NPONN NOIDN PRVIN LYTHN NYIANY NYpa nYapnny oys Yo .nvn ININ ON

YO 33 DLW DY TONN DY NOIDI WAINN PNINN IXOIINIVIPNN

"INI10N I 170D Dy

927 ONONN PNNN IYPD IR ORIN TUNR PONXIVI PN IWPN NND ¥ OUNI
NYTIN NOAPHNY NY2 XD NDINNN NIDIND IYUND [TV NNN DY YNNIV
89 NNV T YD DYPANY PV OXIN \PNN AYpn IMN WM_CREATE

SV TINPI0 YNAND TIPN TI9Y

case WM CREATE:
/* get screen coordinates */
maxX = GetSystemMetrics (SM CXSCREEN) ;
maxY = GetSystemMetrics (SM CYSCREEN) ;
/* make a compatible memory image */
hDC = GetDC (hWnd) ;
memdc = CreateCompatibleDC (hDC) ;
hBit = CreateCompatibleBitmap (hDC, maxX, maxY) ;
SelectObject (memdc, hBit);
hBrush = GetStockObject (WHITE BRUSH) ;
SelectObject (memdc, hBrush) ;
PatBlt (memdc, 0, 0, maxX, maxY, PATCOPY);
ReleaseDC (hWnd, hDC);

break;

DY PN TONN OTION NN NPWN ISP ,NPYNT .PN NN PN NN N Nan
SNONN PNNN AWPD VN 31PN INRD CNNNXIN NNDO-NIN NVNY v
TINPNON . NNV PIDIA ONIN PN VPN NNy NP9
MNYN NINY ,memdc NTYA NINWYI JPNNN IWPnY N .CreateCompatibleDC()
NONN P2 TARD-TAN Y'Y DN NN NN T .NNNIN NPDD-NN NIXN YY)
927 2990 TONN DTN YY NYN 0N NPDDN-NN YTNHMI DN NN YINIVIININ
NOD NONN SW RO MINYY [ TNNN YT A2V TIHIN 7PNN NPDON-NINY NYVINN
MPY DININ AN VYN DYNNI DIV YNRNWND 7N 1N ,NWYNY) 19T MON

(923915, 772 PN NT VWD NV ,YTNN DOYIN) DN NINN SV 212N

NOIWNN ORYNPN MY NNY .hbit YY219N NINWNI NINYI NPDON-NND TN
naMyy nvHann hbrush >0 MINVNI NINY DY M ,MAY NvHan
PONN 95 NN NYN PatBlE() MINPN9N 1910 INRDY NIV JPNNN IWpna
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SV YPIN DR ONIND L120 YPI DAY ONIVPNN NONN LTI NN IONIVPNIN
NS DYWNNYN NINY DOWIAND ,TNVIOVYA NONRND DXYAND 7151 PPN IYNN
PNNN IWPNY TV D90 JPNNN IWPN IR NIINYND NIDINN 91020 .(0»IPN

DON0N NINNNVY TY DOPNNY PYNN NIDNIY

INI100 1IN 17N wnnwAT? TXD

VYN Y TN NIPNN) POX AN VN DI ,INN ORIVIPNN NONNY INRD
Y MPINN NOY 795 (WM_PAINT nyTin nbap XN Y090 NYNY H¥9a annn
SHYNIVINN NONN NPAIOVI NYHNNWN IYN IDM_ TEST nyNn

case IDM TEST
/* set text color to black */
SetTextColor (memdc, RGB (0, 0, 0));

/* set background mode to transparent */

SetBkMode (memdc, TRANSPARENT) ;

/* get text metrics */

GetTextMetrics (memdc, &tm);

sprintf (str, "The font is %$1d pixels high.", tm.tmHeight);
TextOut (memdc, X, Y, str, strlen(str)); /* output string */
Y = Y + tm.tmHeight + tm.tmExternalleading; /* next line */

strcpy (str, "This is on the next line. ");

TextOut (memdc, X, Y, str, strlen(str)); /* output string */

/* compute length of a string */
GetTextExtentPoint32 (memdc, str, strlen(str), &size);
sprintf (str, "Previous string is %1d units long", size.cx);
X = size.cx; /* advance to end of previous string */
TextOut (memdc, X, Y, str, strlen(str));

Y = Y + tm.tmHeight + tm.tmExternalleading; /* next line */
X = 0; /* reset X */

sprintf (str, "Screen dimensions: %d %d", maxX, maxy¥);
TextOut (memdc, X, Y, str, strlen(str));

Y = Y + tm.tmHeight + tm.tmExternalleading; /* next line */
InvalidateRect (hWnd, NULL, 1);

break;
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InvalidateRect() N>¥P2191 NN NP¥9MY memdc NTYH VYN YD NN NAMN T DD
D091 NONN NITYD DYDY >TD

92770 . TRANSPARENT Sy YNIN N22¥10) ¥PIN 28N IR DY 0) 1T NIV 10 DY
PN YAN MY DO NDY NN LOPLN NINNY DI

TPNNN SR OONXIVPNND NINN 1IN PRI ,WM_PAINT nyT1in noapnny oys boa
: N2D TIPN YOP MYNNNI D90

case WM PAINT: /* process a repaint request */

hDC = BeginPaint (hWnd, &paintstruct); /* get DC */
/* now, copy memory image onto screen */
BitBlt (hDC, 0, 0, maxX, maxY, memdc, 0, 0, SRCCOPY) ;
EndPaint (hWnd, &paintstruct); /* release DC */

break;

memdc -n  INNNN NPNYNY XD NURYN BitBIt() MINPNON NN NNRY 295
LY XD NNV MIND INNN IR PXNyn SRCCOPY Yvunian ,Mov .hDC->
VYO MINNY BN DT VIVYN 199 ,memdc-2 WYY VYN IS TN DN NPNIN
JWM_PAINT nyTiN 92pnn ,wInn qun) 1oNn INXDY AN NONN OX .Oy9a

SUNIVIN JOIND ITNVYA NINN NIIOM

Y N2NT NYPA DY NAININY NVIWN .)I19N 191N INNYY NI M7 DT v
oY MOLPTNNIPN NN NDIAPN TOY NINNN .MPYI YD HD5 TIT71) ,MDD)
YTY DY NNTIPN NINYD NN PWNN J9IND JY»Y UIN 1991 ,WTNN WIND WY NIND

{7H8Y2 DY N9OW ©)ONY NDI) DINMVY NIN PYN ININ DY 792 NY

n"INI0' NRITNY An7wn NDINN

DYINIOPNT MNINN XY NN XN VirtualWin nndwn momn 7099
:(Chap10\VirtualWin : 7> N2 NNYN) NNNYWI N2)0INN)

#include <windows.h>
#include <string.h>
#include <stdio.h>

#include "VirtualWin.h"
/* Demonstrate a Message Box. */

#if defined (WIN32)

#define IS WIN32 TRUE
#else

#define IS WIN32 FALSE
#endif
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#define IS NT IS WIN32 && (BOOL) (GetVersion() < 0x80000000)

#define IS WIN32S IS WIN32 && (BOOL) (! (IS _NT) &&
(LOBYTE (LOWORD (GetVersion ()))<4))
#define IS WIN95  (BOOL) (! (IS NT) && ! (IS WIN32S)) && IS WIN32

HINSTANCE hInst; // current instance
BOOL RegisterWin95( CONST WNDCLASS* lpwc );

LPCTSTR lpszAppName = "MyApp";
LPCTSTR lpszTitle = " VirtualWin 10.11 P79";
char str[255]; /* holds output strings */

int X=0, Y=0; /* current output location */
int maxX, maxY; /* screen dimensions */

int APIENTRY WinMain ( HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPTSTR 1lpCmdLine, int nCmdShow)

MSG msg;
HWND hWnd;
WNDCLASS wc;

// Register the main application window class.

wc.style = CS_HREDRAW | CS_VREDRAW;

wc.lpfnWndProc = (WNDPROC)WndProc; /* window function */
wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

wc.hInstance = hInstance; /* handle to this instance */
wc.hIcon = LoadIcon( hInstance, lpszAppName ) ;

/* icon style */

wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
/* cursor style */
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;
wc.lpszClassName = lpszAppName; /* window class name */

if ( IS_WIN9S )

if ( 'RegisterWin95( &wc ) )
return ( FALSE );
}
else if ( !RegisterClass( &wc ) )
return ( FALSE );
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hInst = hInstance;

// Create the main application window.

hwWwnd

if (

= CreateWindow (

'hWwnd )

return ( FALSE );

ShowWindow ( hWnd,
UpdateWindow ( hWnd ) ;

lpszAppName,
lpszTitle,

WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,

NULL,

hInstance,

NULL

nCmdShow ) ;

while ( GetMessage( &msg, NULL, 0, 0) )

{

TranslateMessage (

DispatchMessage (

return( msg.wParam ) ;

&msg ) ;

&msg ) ;

BOOL RegisterWin95( CONST WNDCLASS* lpwc )

{

WNDCLASSEX wcex;

wcex

wcex.

wcex.

wcex.

wcex.

wcex.

.style =

lpfnWndProc =
cbClsExtra =
cbWndExtra =
hInstance =

hIcon =

lpwc->style;
lpwc—->1lpfnWndProc;
lpwc->cbClsExtra;
lpwc—->cbWndExtra;
lpwc—->hInstance;

lpwc->hIcon;
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wcex.hCursor
wcex.hbrBackground
wcex.lpszMenuName

wcex.lpszClassName

lpwc->hCursor;
lpwc->hbrBackground;
lpwc->1pszMenuName;

lpwc->1pszClassName;

// Added elements for Windows 95.

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL"):;

return RegisterClassEx( &wcex );

/* This function is called by Windows 95 and is passed

messages from the message queue.*/
LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg, WPARAM wParam,

HDC hDC;

LPARAM lParam )

PAINTSTRUCT paintstruct;

TEXTMETRIC tm;
SIZE size;

static HDC memdc; /* store the virtual device handle */
static HBITMAP hBit;

static HBRUSH hBrush;

switch ( uMsg )

{
case WM CREATE:

/* store the virtual bitmap */
/* store the brush handle */

/* get screen coordinates */
maxX = GetSystemMetrics(SM_CXSCREEN);
maxY = GetSystemMetrics (SM CYSCREEN) ;

/* make a compatible memory image */
hDC = GetDC (hWnd) ;
memdc = CreateCompatibleDC (hDC) ;

hBit = CreateCompatibleBitmap (hDC, maxX, maxY) ;
SelectObject (memdc, hBit);

hBrush = (HBRUSH)GetStockObject (WHITE BRUSH) ;
SelectObject (memdc, hBrush) ;

PatBlt (memdc,

0, 0, maxX, maxY, PATCOPY);

ReleaseDC (hWnd, hDC) ;

break;
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case WM COMMAND
switch ( LOWORD( wParam ) )
{
case IDM TEST
/* set text color to black */
SetTextColor (memdc, RGB(0, 0, 0));

/* set background mode to transparent */
SetBkMode (memdc, TRANSPARENT) ;

/* get text metrics */

GetTextMetrics (memdc, &tm);

sprintf (str, "The font is %$1d pixels high."
, tm.tmHeight) ;
TextOut (memdc, X, Y, str, strlen(str)):;
/* output string */
Y = Y + tm.tmHeight + tm.tmExternalleading;

/* next line */

strcpy(str, "This is on the next line. ");
TextOut (memdc, X, Y, str, strlen(str)):;
/* output string * /

/* compute length of a string */
GetTextExtentPoint32 (memdc, str, strlen(str)
, &size);

sprintf (str, "Previous string is %1d units
long", size.cx);

X = size.cx; /* advance to end of previous

string */

TextOut (memdc, X, Y, str, strlen(str)):;

Y = Y + tm.tmHeight + tm.tmExternalleading;
/* next line */

X 0; /* reset X */

sprintf (str, "Screen dimensions: %d %d4d",
maxX, maxyY);
TextOut (memdc, X, Y, str, strlen(str));
Y = Y + tm.tmHeight + tm.tmExternalleading;
/* next line */
InvalidateRect (hWnd, NULL, 1);

break;
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case IDM ABOUT
DialogBox ( hInst, "AboutBox", hWnd,
(DLGPROC) About ) ;

break;

case IDM EXIT
DestroyWindow ( hWnd ) ;
break;
}
break;

case WM PAINT: /* process a repaint request */

hDC = BeginPaint (hWnd, &paintstruct); /* get DC */

/* now, copy memory image onto screen */

BitBlt (hDC, 0, 0, maxX, maxY¥, memdc, 0, 0, SRCCOPY) ;

EndPaint (hWnd, &paintstruct); /* release DC */
break;

case WM DESTROY
DeleteDC (memdc); /* delete the memory device */
PostQuitMessage (0) ;
break;

default

return ( DefWindowProc ( hWnd, uMsg, wParam, lParam )

return( 0L );

LRESULT CALLBACK About ( HWND hDlg,
UINT message,
WPARAM wParam,
LPARAM lParam)

switch (message)

{
case WM INITDIALOG:
return (TRUE);
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case WM COMMAND:

if LOWORD (wParam) == IDOK
| | LOWORD (wParam) == IDCANCEL)
{
EndDialog (hDlg, TRUE) ;
return (TRUE) ;
}
break;
}
return (FALSE);

}

191 AINKRDY PNONY OYI DI, TPYURT DTN 7BV NN, NMIDIMNN NN PINYD
STMIYN INDIDN , 00N NIN NVYNM 1IN

n191IaA vy 1D 70.12

DYV IWINRD NN 9X  NMIDN HY NPIPIYN MIVNN NNX IO WIT ONTHIY 193D
DOMAND DY INNM NANT NVYP NN NI TI90 .WNNYNn punn Yy NN
029919 GOIN NI ANV NHXIYN 127 DIMAIRNDN THN . TYINWY ,LOPL-YDDIAN
NY D) YOIN .NOIYN NMI NN NNIAY YN ,NNINI WHNWN IURD (Fonts)

PN DONWIA PIDY) DININ DIDYDA . TOWUN DOIYWIN DN

noayna 0'1ainn 0'I9Ian

DN2 NAY MY ,NOIYNI DNIINN DMINY ON (Built-In Fonts) N29ynn 2391
Yyavwa nomn mMNYN ,NT 190 NN Nya .GetStockObject() NY¥PNON MYSHNNI
72395 MNIN NIN DI9NA MNVYPN PRI MTIPD 0210 DI

19930 NN

VIPNNPN OV

DX2P OXNNIN YY1 19

DOINYHN DONNINM HYI 191

YPNNN Y STNNN N2 190

Default GUI font

OEM-defined font

9x NMINYN YW NOIYNN 19N

MNYN HY MNTIP MRDI DY NIIYNM 190

ANSI_FIXED_FONT
ANSI_VAR_FONT
DEVICE_DEFAULT_FONT
DEFAULT_GUI_FONT
OEM_FIXED_FONT
SYSTEM_FONT
SYSTEM_FIXED_FONT
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M>NI) DOVIIANT NI MNIN NN DOWNWHRN DMNN 29N DN NN 29N
131 DXYAP DXNNIN HYI NN 19N WHNYD MNIN HY MNTIP NN .NOW-1T
,T9ON) Windows 3.x-1 ,90 MNTPnnn MNDIA Yax [ (Fixed Pitch Font) 010N
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#include <windows.h>
#include <string.h>
#include <stdio.h>

#include "Fonts.h"
/* Demonstrate a Message Box. */

#if defined (WIN32)
#define IS WIN32 TRUE

#else

#define IS WIN32 FALSE
#endif
#define IS NT IS WIN32 && (BOOL) (GetVersion() < 0x80000000)
#define IS_WIN3ZS IS_WIN32 && (BOOL)(!(IS_NT) &&

(LOBYTE (LOWORD (GetVersion ()))<4))

#define IS WIN95  (BOOL) (! (IS NT) && ! (IS WIN32S)) && IS WIN32
HINSTANCE hInst; // current instance

BOOL RegisterWin95( CONST WNDCLASS* lpwc );

LPCTSTR lpszAppName = "MyApp";
LPCTSTR lpszTitle = " Fonts 10.12 119";
char str[255]; /* holds output strings */

int X=0, Y=0; /* current output location */

int maxX, maxY; /* screen dimensions */

int APIENTRY WinMain ( HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPTSTR lpCmdLine, int nCmdShow)
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MSG msg;
HWND hWnd;
WNDCLASS wc;

// Register the main application window class.

#/o000000000000000000000000000000000000000000GC

wc.style = CS_HREDRAW | CS_VREDRAW;

wc.lpfnWndProc = (WNDPROC)WndProc; /* window function */
wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

wc.hInstance = hInstance; /* handle to this instance
wc.hIcon = LoadIcon( hInstance, lpszAppName ) ;

/* icon style */
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
/* cursor style */
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName; /* window class name */

if ( IS_WIN9S )

if ( 'RegisterWin95( &wc ) )
return ( FALSE );
}
else if ( !RegisterClass( &wc ) )
return ( FALSE );

hInst = hInstance;

// Create the main application window.

hWnd = CreateWindow ( lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,
NULL,
hInstance,
NULL
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if ( 'hWnd )
return ( FALSE );

ShowWindow ( hWnd, nCmdShow ) ;
UpdateWindow ( hWnd ) ;

while ( GetMessage( &msg, NULL, 0, 0) )
{

TranslateMessage ( &msg ) ;

DispatchMessage ( &msg ) ;

return( msg.wParam ) ;

BOOL RegisterWin95( CONST WNDCLASS* lpwc )

{
WNDCLASSEX wcex;

wcex.style = lpwc->style;
wcex.lpfnWndProc = lpwc->1lpfnWndProc;
wcex.cbClsExtra = lpwc->cbClsExtra;
wcex .cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
wcex.hIcon = lpwc->hIcon;
wcex.hCursor = lpwc->hCursor;

wcex.hbrBackground = lpwc->hbrBackground;

wcex.lpszMenuName = lpwc->1pszMenuName;

wcex.lpszClassName = lpwc->1pszClassName;

// Added elements for Windows 95.

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL"):;

return RegisterClassEx( &wcex );
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/* This function is called by Windows 95 and is passed

messages from the message queue.*/

LRESULT CALLBACK WndProc ( HWND hWnd, UINT uMsg, WPARAM wParam,

LPARAM lParam )

HDC hDC;

PAINTSTRUCT paintstruct;
static TEXTMETRIC tm;
SIZE size;

static fontswitch = 0;

static HDC memdc; /* store the virtual device handle */

static HBITMAP hBit; /* store the virtual bitmap */

static HBRUSH hBrush; /* store the brush handle */

static HFONT holdf, hnewf; /* store the font handles */

switch ( uMsg )
{

case WM _CREATE: /* get screen coordinates */

maxX = GetSystemMetrics (SM CXSCREEN) ;
maxY = GetSystemMetrics (SM_CYSCREEN) ;

/* make a compatible memory image device */
hDC = GetDC (hWnd) ;
memdc = CreateCompatibleDC (hDC) ;

hBit = CreateCompatibleBitmap (hDC, maxX, maxY) ;

SelectObject (memdc, hBit);

hBrush = (HBRUSH)GetStockObject (WHITE BRUSH) ;
SelectObject (memdc, hBrush) ;

PatBlt (memdc, 0, 0, maxX, maxY¥, PATCOPY);

/* get new font */
hnewf = (HFONT)GetStOCkObjeCt(ANSI_VAR_FONT);

ReleaseDC (hWwnd, hDC);

break;
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case WM COMMAND
switch ( LOWORD( wParam ) )
{
case IDM TEST
/* set text color to black and mode to transparent */
SetTextColor (memdc, RGB (0, 0, 0));
SetBkMode (memdc, TRANSPARENT) ;

/* get text metrics */

GetTextMetrics (memdc, &tm);

sprintf (str, "The font is %$1d pixels high.",
tm.tmHeight) ;
TextOut (memdc, X, Y, str, strlen(str));
/* output string */
Y = Y + tm.tmHeight + tm.tmExternalleading;

/* next line */

strcpy(str, "This is on the next line. ");
TextOut (memdc, X, Y, str, strlen(str));
/* output string */

/* compute length of a string */
GetTextExtentPoint32 (memdc, str, strlen(str), &size);
sprintf (str, "Previous string is %1ld units long",
size.cx);

X = size.cx; /* advance to end of previous string */
TextOut (memdc, X, Y, str, strlen(str));
Y = Y + tm.tmHeight + tm.tmExternalleading;

/* next line */

X = 0; /* reset X */

sprintf (str, "Screen dimensions: %d %d", maxX, maxy¥);
TextOut (memdc, X, Y, str, strlen(str));
Y = Y + tm.tmHeight + tm.tmExternalleading;
/* next line */
InvalidateRect (hWnd, NULL, 1);

break;
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case IDM CHANGE FONT:
if (! fontswitch) {
/* switch to new font */
holdf = (HFONT)SelectObject (memdc,
hnewf) ;
fontswitch = 1;
}
else { /* switch to old font */
SelectObject (memdc, holdf) ;
fontswitch = 0;
}
break;
case IDM ABOUT
DialogBox ( hInst, "AboutBox", hWnd,
(DLGPROC) About ) ;

break;

case IDM EXIT
DestroyWindow ( hWnd ) ;
break;
}
break;
case WM PAINT: /* process a repaint request */

hDC = BeginPaint (hWnd, &paintstruct); /* get DC */

/* now, copy memory image onto screen */
BitBlt (hDC, 0, 0, maxX, maxY, memdc, 0, 0, SRCCOPY) ;
EndPaint (hWnd, &paintstruct); /* release DC */
break;
case WM DESTROY
DeleteDC (memdc); /* delete the memory device */
PostQuitMessage (0) ;

break;
default

return ( DefWindowProc ( hWnd, uMsg, wParam, lParam ) );

return( OL );
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LRESULT CALLBACK About ( HWND hDlg,
UINT message,
WPARAM wParam,
LPARAM 1lParam)

switch (message)
{
case WM INITDIALOG:
return (TRUE);

case WM COMMAND:
if | LOWORD (wParam) == IDOK
| | LOWORD (wParam) == IDCANCEL)

EndDialog (hDlg, TRUE) ;
return (TRUE) ;

break;

return (FALSE) ;
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: NN NYYYON NNYTINY CreateFont() NYNP192 WHNWN ,TOWN 19 PTINY 271D

HFONT CreateFont (int Height, int Width, int Escapement,
int Orientation, int Weight, DWORD Ital,
DWORD Underline, DWORD StrikeThru,
DWORD Charset, DWORD Precision,
DWORD ClipPrecision, DWORD Quality,
DWORD Pitch, LPCSTR FontName) ;
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#include <windows.h>
#include <string.h>
#include <stdio.h>
#include "CustFont.h"

/* Demonstrate a Message Box. */

#if defined (WIN32)
#define IS WIN32 TRUE

felse
#define IS WIN32 FALSE
#endif
#define IS NT IS WIN32 && (BOOL) (GetVersion() < 0x80000000)
#define IS WIN32S IS WIN32 && (BOOL) (! (IS NT) &&
(LOBYTE (LOWORD (GetVersion ()))<4))
#define IS WIN95  (BOOL) (! (IS NT) && ! (IS WIN32S)) && IS WIN32

HINSTANCE hInst; // current instance
BOOL RegisterWin95( CONST WNDCLASS* lpwc );

LPCTSTR lpszAppName = "MyApp";
LPCTSTR lpszTitle = " Fonts 10.12 719";
char str[255]; /* holds output strings */

int X=0, Y=0; /* current output location */

int maxX, maxY; /* screen dimensions */

int APIENTRY WinMain ( HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPTSTR lpCmdLine, int nCmdShow)

MSG msg;
HWND hWnd;

WNDCLASS wc;

// Register the main application window class.

L e e e e e e e e ettt e

wc.style = CS_HREDRAW | CS _VREDRAW;

wc.lpfnWndProc = (WNDPROC)WndProc; /* window function */
wc.cbClsExtra = 0;

wc.cbWndExtra = 0;
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wc.hInstance = hInstance; /* handle to this instance
wc.hIcon = LoadIcon( hInstance, lpszAppName ) ;

/* icon style */
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;

/* cursor style */
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName; /* window class name */
if ( IS _WIN9S )

if ( 'RegisterWin95( &wc ) )
return( FALSE );
}
else if ( !RegisterClass( &wc ) )
return( FALSE );

hInst = hInstance;
// Create the main application window.

hWnd = CreateWindow ( lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,
NULL,
hInstance,
NULL

if ( 'hWnd )
return ( FALSE );

ShowWindow ( hWnd, nCmdShow ) ;
UpdateWindow ( hWnd ) ;

while ( GetMessage( &msg, NULL, 0, 0) )
{

TranslateMessage ( &msg ) ;
DispatchMessage ( &msg ) ;

return ( msg.wParam ) ;
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BOOL RegisterWin95( CONST WNDCLASS* lpwc )

{

/*

WNDCLASSEX wcex;

wcex.style = lpwc->style;
wcex.lpfnWndProc = lpwc->lpfnWndProc;
wcex.cbClsExtra = lpwc->cbClsExtra;
wcex.cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
wcex.hIcon = lpwc->hIcon;
wcex.hCursor = lpwc->hCursor;

wcex.hbrBackground = lpwc->hbrBackground;

wcex.lpszMenuName = lpwc->1lpszMenuName;

wcex.lpszClassName lpwc->1pszClassName;
// Added elements for Windows 95.

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL");

return RegisterClassEx( &wcex );

This function is called by Windows 95 and is passed

messages from the message queue.*/

LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg, WPARAM wParam,

LPARAM lParam )

HDC hDC;

PAINTSTRUCT paintstruct;
static TEXTMETRIC tm;
SIZE size;

static fontswitch = 0;

static HDC memdc; /* store the virtual device handle */
static HBITMAP hBit; /* store the virtual bitmap */
static HBRUSH hBrush; /* store the brush handle */
static HFONT holdf, hnewfl, hnewf2;

/* store the font handles */

static char fname[40] = "Default"; /* name of font */
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switch( uMsg )
{
case WM CREATE:
/* get screen coordinates */
maxX = GetSystemMetrics(SM_CXSCREEN);
maxY = GetSystemMetrics(SM_CYSCREEN);

/* make a compatible memory image device */
hDC = GetDC (hWnd) ;

memdc = CreateCompatibleDC (hDC) ;

hBit = CreateCompatibleBitmap (hDC, maxX, maxY) ;
SelectObject (memdc, hBit);

hBrush = (HBRUSH)GetStockObject (WHITE BRUSH) ;
SelectObject (memdc, hBrush) ;

PatBlt (memdc, 0, 0, maxX, maxY, PATCOPY);

/* create a new font */
hnewfl = CreateFont (14, 0, 0, 0, FW NORMAL,
0, 0, 0, ANSI CHARSET,
OUT DEFAULT PRECIS,
CLIP DEFAULT PRECIS,
DEFAULT QUALITY,
DEFAULT PITCH | FF DONTCARE,
"Courier New") ;
hnewf2 = CreateFont (20, 0, 0, 0, FW SEMIBOLD,
0, 0, 0, ANSI CHARSET,
OUT DEFAULT PRECIS,
CLIP DEFAULT PRECIS,
DEFAULT QUALITY,
DEFAULT PITCH | FF DONTCARE,
"Century Gothic");
ReleaseDC (hWnd, hDC) ;
break;
case WM COMMAND
switch ( LOWORD( wParam ) )
{
case IDM TEST
/* set text color to black and mode to transparent
SetTextColor (memdc, RGB (0, 0, 0));
SetBkMode (memdc, TRANSPARENT) ;
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/* get text metrics */

GetTextMetrics (memdc, &tm);

sprintf (str, "The font is %1d pixels
high.", tm.tmHeight);

TextOut (memdc, X, Y, str, strlen(str));

/* output string */

Y = Y + tm.tmHeight + tm.tmExternalleading;

/* next line */

strcpy (str, "This is on the next line. ");
TextOut (memdc, X, Y, str, strlen(str));
/* output string */

/* compute length of a string */

GetTextExtentPoint32 (memdc, str,
strlen(str), é&size);

sprintf (str, "Previous string is %1d units
long", size.cx);

X = size.cx;

/* advance to end of previous string */

TextOut (memdc, X, Y, str, strlen(str)):;

Y = Y + tm.tmHeight + tm.tmExternalleading;

/* next line */

X = 0; /* reset X */

sprintf (str, "Screen dimensions: %d %d",
maxX, maxyY);

TextOut (memdc, X, Y, str, strlen(str));

Y = Y + tm.tmHeight + tm.tmExternalleading;

/* next line */

InvalidateRect (hWnd, NULL, 1);

break;

case IDM CHANGE FONT:
switch (fontswitch) {
case 0: /* switch to new fontl */
holdf = (HFONT)SelectObject
(memdc, hnewfl) ;
fontswitch = 1;
strcpy (fname, "Courier New");

break;
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case 1: /* switch to new font2 */
SelectObject (memdc, hnewf2) ;
fontswitch = 2;
strcpy (fname, "Century
Gothic") ;

break;

default: /* switch to old font */
SelectObject (memdc, holdf) ;
fontswitch = 0;
strcpy (fname, "Default");
}
break;
case IDM ABOUT
DialogBox ( hInst, "AboutBox", hWnd,
(DLGPROC) About ) ;

break;

case IDM EXIT
DestroyWindow ( hWnd ) ;
break;
}
break;
case WM PAINT: /* process a repaint request */
hDC = BeginPaint (hWnd, &paintstruct); /* get DC */

/* now, copy memory image onto screen */
BitBlt (hDC, 0, 0, maxX, maxY, memdc, 0, 0, SRCCOPY)
EndPaint (hWnd, &paintstruct); /* release DC */
break;
case WM DESTROY
DeleteDC (memdc); /* delete the memory device */
PostQuitMessage (0) ;

break;

default
return ( DefWindowProc ( hWnd, uMsg, wParam, lParam )

return( 0L );
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LRESULT CALLBACK About ( HWND hDlg,
UINT message,
WPARAM wParam,
LPARAM 1lParam)

switch (message)

{
case WM INITDIALOG:
return (TRUE);

case WM COMMAND:
if ( LOWORD (wParam) == IDOK
| | LOWORD (wParam) == IDCANCEL)

EndDialog (hDlg, TRUE) ;

return (TRUE) ;
}

break;

return (FALSE);
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EnumFontFamilies n'xjnnion 70.713

19N 995 ©XOMYN DIIMINN NITO HY DDIANNA ,MNIYND D) NTINY Windows
MY 75 EnumFontFamilies 1823192 wHNNWNo NYIOINN MIVONI .NNSVNI
DXVNNWYN YD TITA TNHN JPNND 0NN 0NN DX NITHN DN NNIYNI
PPN WHNYNY TMIYANI DM NN MAPY 1D EnumFontFamilies 7 8pn9a
DY TN 12 VHRNYNY 1Y N5INNY LOGFONT 1)2nY ¥asmn »wnd 15 o 770N
N ATIND PNNN NIY PN IR N >T5 EnumFontFamilies nXpon

$12NYVW NITINA 1D 0°aMD EnumFontFamilies N ¥p»an

int EnumFontFamilies (
HDC hdc, // handle to device context
LPCTSTR lpszFamily, // pointer to family-name string
FONTENUMPROC lpEnumFontFamProc,
// pointer to callback function

LPARAM lParam // address of application-supplied data

.NY2pNn EnumFontFamilies 1Y¥P)19NY 010VH9910 NX NVION 10.1 NYAV

.nYapn EnumFontFamilies n3pnanw 0>vNn9n :10.1 NYav

NNIN 991999

APNNN AWPN AR DM | hde

NN NPTHN IWN ,NULL-2 n10»Nonn NHINNY ¥asn IpszFamily
MY IpszFamily ONX w1201 19110 YW NNawNN DV

YNIPNI NIMA EnumFontFamilies M 8pnon ,NULL-5
N NNAYN 951 THX 191 NI9DNNY

NITINY 2IWNN NNTXHNI HY YNND NAIND DX PTHIN IpEnumFontFamProc
Callback) 2)wnn NMEPNS MTIN YTINY .0W»N T DY
.EnumFontFamProc n°¥p»92 y)ann ,(Function

ISPNN .OWMON O DY DIPDNN DINNID WIANN | [Param
YTIRN DY TN 2IWNN NMXPNAD DMINNIN NN NAYN
910 MTIN

NINRD TN NI BIMNN TIN ,NNYYN EnumFontFamilies 1P8pNan qWND
DNDNN YININ 19 YY NYIPI MYNDYHNY NININ ANT .2IWND NMIPNS NPINNY
19 DY DNVPY NINNDN MNY IR NYapn EnumFontFamilies NY8pNnan ov
D929 RY 191 NNMD DY YN HapYy TMIvVINa EnumFontFamilies by .TrueType
19N Y5 MTIN Y1) NYAPN EnumFontFamilies 7893197 .(outline ,ANXMN0 ,NNNTD)
TINPNOY IMN N0 ,IpszFamily »T1> by 1 TNV (typeface) 191 NN Y Dw bya
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DIYMN YT HY NYITNND DIWNN NIXPND .1PDY NY AN IpEnumFontFamProc 9w
TYIN D01 0NN PRY TY ,NOVN) 190N .WITID 19NN YN NN Tayo 1O
:19NOW NITHIND IND DX2AMD NIWNN NMOXPNS NN .DIX NPINND IWNN NMXPIIY

int CALLBACK EnumFontFamProc (
ENUMLOGFONT* lpelf, // pointer to an ENUMLOGFONT structure
NEWTEXTMETRIC* lpntm, // pointer to NEWTEXTMETRIC structure.
int nFontType, // The font type
LPARAM lParam // Application-defined data

)7

WIANN NIN PYRIN .DXI0NI NYAIN NYAPH 2IWNN NMXPNS ,NMINID IWINY IO
DWN 19NN MMONND NX TN ENUMLOGFONT Myann .ENUMLOGFONT 2101 nyand
917 DY 9NN DY RONN

:19NY DYNYIW 295 Win32 API -2 971 ENUMLOGFONT myann

typedef struct tagENUMLOGFONT {
LOGFONT elfLogFont;
BCHAR elfFullName [LF FULLFACESIZE];
BCHAR elfStyle[LF FACESIZE];

} ENUMLOGFONT;

.ENUMLOGFONT 13210 2N NX NVI91 10.2 NHav

.ENUMLOGFONT mann »2a>X :10.2 nYav

NNIN 901999

9NN 2MANND NN PTHIN IWN LOGFONT 10N Mand on»nn | elfLogFont

,INTY 919 >TIN DV PTIN | elfFullName
."ABCD Font Company TrueType Bold Italic Sans Serif”

M2 .»Bold Italic” ,NNNTY 1195 190D PO NXR PTIN | elfStyle

O 7IN Y9 219191 MTIN YD1 Y11 D51 TEXTMETRIC
YNON NDNN AXNA DMON DN ,IMDI ; NPND MT N2 OINM)
VPN INNN SY

TINN) 19NN NO DX OTIND TrueType Y10 DPTHIN DINNN DIVNIIN NVIDY
NP W, TRUETYPE_FONTTYPE N ,RASTER_FONTTYPE ,DEVICE_FONTTYPE
{(DY9yN NYYYY b Inwbo
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MI5N2 MANN EnumFontFamilies 1P¥pNan NI IR 20 NP Pand 1o
.(Chap10\Enum_ AllFonts M>»>N1a) Nt 9902 9N¥NN NVIYPNaY ,Enum_AllFonts
(List Box) NnYw1 N2¥N NoNY »15 EnumFontFamilies MY¥p»91 nunnwn nconn
MIYANI TN WNNYNN AWK .TrueType 10N DPNTN DN MNY NN NIDION
A9 9NV 19NN VNN LOPL NHIINND NPT NNNN NN ,VII9NNN Test!
,WndProc nVI¥pN91  NX¥N)  Enum_AllFonts m)Oynn Yv swynn Tpn

.10.4  ©OwAN1a Y9N NNNTY VY9N FindFontProc-y ,EnumFontProc

[ Enum_allfonts  10.13 2139 H=]
Fil= Testl Help

Aharoni |-

Algerian

Andale Mono b

Arial

Arial [Hebrew]
Arial Backslanted
Arial Black

Arial CE

Arial Cyr

Arial Greek

Arial Rounded MT Bold -

Sample Text Output.

.Enum_AllIFonts n»onnn nnynTd voo :10.4 0IYIN

ny 021 01912 naxn 70.74
CreateFontIndirect

JINT DY L0797 NN > CreateFont MINPNNA WHNWNY MDD NVINY NTHD
VIDOUN NN TI9NY 151 °90n CreateFont-9 NNN NINIPA DYIVNIIN 190N
IWN CreateFontIndirect MNPNAN NN NV NIV NNON v NND CreateFont-2
,INNIND .ONMDN 12N OOTHNY DNIMAINNT I NN D WY OND 191 NINY

21T TONTIIND INWYDD PAN IWPN SNONN 191D 19NN NN IINAY TMIVINA

HFONT CreateFontIndirect (CONST LOGFONT *1plf) ;

275 vopva %9010 :10 P19



INY 19 Y DMIMONND PTIN IWNR LOGFONT NoNn Man SN wasn Iplf 90unon
:19NY DNV IND )ONN YV DIIMANNN NN PN LOGFONT myann

typedef struct tagLOGFONT ({
LONG l1fHeight;
LONG l1fWidth;
LONG lfEscapement;
LONG lfOrientation;
LONG 1lfWeight;
BYTE 1fItalic;
BYTE 1fUnderline;
BYTE 1fStrikeOut;
BYTE lfCharSet;
BYTE 1fOutPrecision;
BYTE 1fClipPrecision;
BYTE 1fQuality;
BYTE 1fPitchAndFamily;
TCHAR 1fFaceName [LF FACESIZSE];
} LOGFONT;

DYDORNND PIVNY MY WO LOGFONT M3ana 11PN DINIANND  IWND
MO DY DWAPN DMBNRN ,NYYnY .CreateFont mINPNON S¥ DMLVNIY
.CreateFont 1°X¥2191 YW ©VNI9N

DN ;M9 1909 DT NN TNND TN ,NNYo8n CreateFontIndirect MY¥pPan DN
8PNON NULL N 9tnn JIvn ,nowo)  CreateFontIndirect no¥pon
.LOGFONT M2na 0 TNNY OMMINND DY N 19 NN CreateFontIndirect
PYNN SY 0NN NN ,SelectObject MISPNON DY 19NN NN DN TWND
YPNNN PYNK DR .0MP 2D 191 DY IV 19NN IR OIRNND NDIN 29NN 1PN
DYNININ MIMAND TYN NADN PADN NIN ,NPNTH NNPRND RINAY 91D 1IN 1977
NIIPY PN 9N AN TNY PR IUNRI LIVARD DI DWW OIMIRNDN NN

IMIN PINKY 27 DeleteObject N 8PI1aY

PN nYNnYn  OoNMPN Pyoa MINY Enum_AllFonts  1)5ynn
,DMUNI9N WY YaAIN Oy CreateFont-D nNNdpPn DI1pNa  .CreateFontIndirect
:19NY A8V Y95 7252 TNNX VNI DY CreateFontIndirect-5 MNP NIOINN

hFont = CreateFontIndirect (&1f);

DINA NPNY NNIN ORTNA OTNY NANT LOPLIY DNIANT MNDN YV NOINN ,NOT
MYNNNRI PNOND VO MOVYND NMMIYANND DX PITAN TYN) NAN PI9 .THNYI MY
.NPY97) DY NTHIAY
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11 s

nPYa72 NTIAY

SY IMNND NPT NVIPNI DY I PYY GDIN NYYID 9X NINYN NOIYN
NTRNN OYIN YNIN TN .19 NIYON NIIYN ST IV ,WNM DT PN .ONNN
NTROY NNN DT PON ,AUYND .NIRNIDNN NNNNN NIIYNI NPNN NADY NAY
NYIAND NYNYND NYIIND ,NNHNTY .NP9TY DX N9 ,0TIPN P92 LOPL MTIN
SY NN NPXPNONN NNOI NPT DT P92 .0O8Y YV NDIND 0) NUHYN NN

MO N TND DTN, NN

NPONN YY NN VY NN TXD PYTI DIWIPN DNIMANND 190N 1M O) PI9N
NN NNYY TN ONOPN NN ANND NYAIP NI DINWNA PTI TYIPND NIN PORY
NXNN NLY DX PTHIND TN NN ION2 MMNYPN NPNON MOV TNNRIPN
STONN DY LOPVLI NPYANN NIND JDIN DY NYIDN NYIYN NYN DIIINY .(viewport)

921 DY NIN N NY P92 NPPANY DIXNYPN OIRYND NP2 PTIY NN
TYNND NNINY NMIND ¥, NNNIY NYYA XN 9X NINDN DY NPIFIN NN .NLWN
STANYA NN NPND

N?'927 NIV TINIA NdYwn 11,1

Y MDDIAND NPEPNAN AN NYAYNN T NN NPIANY MU TNINIPN NIIWN
nYAN  L0TNNN NI Y 2T VIS (10 PI9%1 TINTHN) VYRV
.DYOPA TN MNPY NVPNON MTHNY ;0,0 NTIPIA NNPIND MVIVYN-NIORNDYN
DYOPA HY NNONNKY NN MM DY NN MOUDTNNIPA NIWHY NI

(T35 75 97927 PI9N TYNHNL) DNNYD 1N TNVLIYWI DN

wpwnn (Current Position) N3 071 Sv Iy 190 95 NI 9x MdN
09 NOINNN IO NMIDIND TWND IMN DNITYHN DIV ,NINNDN NPT NPIPND
YN DIPIAN NN MIXMNN NTIPINY D3 .0,0 DY A¥IM YNONN DIPINHN DINNN
NIN YNONN DIPMIN LTONN DY NPIDT MND” DI PR ,IMIYD LIIRI) MNDA NN

.MNNDN NI NPXPND DY 19NN’ 1Y ,)IPNA NaN DIPNRN
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niviani ooy 711.2

925 .MYINI) DXVY : DXIWN DMINY NV DY NDDIAN NIXRNYNN NPYAIN NIIYNH
MININKT NN NPIPNN DY D) DN NN YTIN Y5 .10 PI92 NIYIHIAN NPOY
DONINNN ,MOUMYNY 0291 11N ,NI1TN0 NP MNN ,OTNNN NI 19D .pIoa
A0 MNYPY DMP INNN ARWN 0N (Pens) DYLOY .NPNONN NYIANT NIIYA
987 NINY,INY VYN YAN DTN NI 29D .NINNDN NP NPXPNN NINNN

AYND NINONN DX NNIYY MIVIND T2 TN YOP9 2212 )P

MYIIN NYY T THON NY P92 .NIIWNN IRINND DXINY OY P NTIY 1D Ty
S TANYD NNRNNY DPYNR DINNY 12X0 TAX 2IWN 12T NIT .Y DIDRNN DIV
.DeleteObject() MNP0 MYNNNI NIINN OO MY OMN PINKY NN

n'7057' W nnTan 711.3

JAPI W SetPixel() MI8P3190 MYNNNI PN DOP DO DY Iyas NN WIPY YO
: N PYYON NNITHINY

COLORREF SetPixel (HDC hdc, int X, int Y, COLORREF color);

NRY 20P9N HY MOLPTNRIPN ININ JPNNN WPnY N XN hde Nt Npna
YANN NN AR 991 color A0N9MY L Y-1 X T DY NINNI MAPD DOUPIAN INITIN
YNPNN YAND DX NINND P¥PNON (10 P92 Y911 COLORREF DMNNIN 102 11T)
NINND N¥NDI PINY DIPHNY NIPNI IN ,ARDY DY NIpna -1 7 ,Yopran by

9NN My

D' vivw 11.4

SNONN VYN NIV IP NN IR LLineTo() MXPN/I WHNWN 1P LVIYY 1D
s TPOOON NNATHIN THAD

BOOL LineTo (HDC hdc, int X, int Y);

VLN PN IPN NN XD YW 1DINAY JPNNN IWPNY DN NN 9N hdc
19N INRY Y- X MOPTNRIPN T DY NNNIN NTIPIN DR ,ONONN 297N DIPMINN
DN DON-NY T NPINN ISPNON X, Y DIIIYN NN 92PN dNONN DIPYHN 1OTIW

ND DN DON TV, (N IPN ,9mMYD) NNYNNA NN»D

NTIPID YNDNN DIPIA NWHNWN LineTo() NISPNONY TON DIOYNNNY DINMONND v
LLNVYY 1PN HY DPON NTIPI 299 YNONN DIPINN NN NPTIN 1910 INRDY ,NNONY
,DMNP DOINN TYNRI ,NI1TT DNHY LNV NDD TOY v .Y XD NPMINY DIpnIa)
LineTo() M8pN9N ,N3D NIPN2 .OTPN PN YV 19102 5NNN TNX PY NP
TOINYI QDN MOUPTNNIP NI PAYNY NN NPN OO INPA DY NIIND DOV
T0 NN DTIPY D52 PNONN DIPMIN AN WAPY POY IO NNONNA PINYNH
TINPNAD DNIPN M7 T N PIOYY TNV MoveToEx() nI8PNan mysnNa

.LineTo()
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'ndNnN D' nyfap 711.5

: NN DYOYON NNITINY ,MoveToEx() NP8PNoa wHnwn 2NN DIPMN MAPY »T1d
BOOL MoveToEx (HDC hdc, int X, int Y, 1PPOINT lIpCoord) ;

YNONN OIPIAN DY MOV TNNIPN JPNNN IWPNY NN AR 99N hde 1VNI9N
DIPHN AR PN ,POINT Man SN yasn XN IpCoord .X,Y > 5y MNN) wIND
:POINT N321n NN 7095 .0TPN YNONN

typedef struct tagPOINT {
LONG x;
LONG y;

} POINT;

DIPIIN NN PINN XY MoveToEX() mypNnan ,NULL 79y IpCoord 1v1n99Y N¥PN DN
LOTIPN ONONN

.ND DN DON TV ,NNDNNA NN DN DIN-ND TIY NINN MoveToEx() NP 8pNoan

nnwp Wy 11.6

NN VYN YN (NVPIN DY yopPn Eliptical Arc) HVAHR NYP XY HON
: NN NYOYON NNMANY ,Arc() MINPNON MYNNNI

BOOL Arc (HDC hdc, int upX, int upY, int lowX, int lowY,

int startX, int startY, int endx, int endy);

Arc drawn
endX, endY rc drawr
I—’ startX, startY
upX, upyY ! I

Arc part of

-—
this ellipse

Center
ol

rectangle

<« lowX, lowY

¢
|

oundaing

ectangle

Arc() NP 8PN9N Y NN 1OIN :11.1 ©IVWIN

VY NYPN NN NYPN DINN 1Y 1PNNN vWpng MmN XN hde )3 DTl
12502 NXIVON NDONR DY PON NIN ,NNNY NUPN ,NYNRIN .DMINY MY MYNNNI
1N L,upX,upY NTIPIA NNNNY MPYYN-NIONNYN INPY (Bounding Rectangle)
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9¥191 INHN NDONN SV PHN IMNX owX,lowY NTIPIA INNNNN-NINN
NTIPIN 129NN 199D TIT 92N PN DAYLIN DAY NTIPIA DONNN L (NYPN)
THT 92N PN DASVIN NAY NTIPIA DONON NIN .startX,startY > Sy NN
PO T NN NWPN .endX,endY YT DY NNNIN NTIPIN TITY 129HN DI

LArc() 8PN NOIWD NPTV 11.1 ©dWANA startX,startY nTpInn ,Nywn

N9 DN DON T ,INY¥NA NNMD DX DAN-NY TIY 1IN Arc() 8PN

DAY arva? 1 11.7

PPN MYNNNI ,PNONN LY PIPY (Rectangle) Ja5m NNNN H9INY TNITWONA
:JND NN NNITINY ,Rectangle()

BOOL Rectangle (HDC hdc, int upX, int upY, int lowX, int IowY);

YT DY NN 20NN DY MVPOYN-NIONNY NN APNNN IWPNY TN NN hdc
TV NPINN PXPNAN dowX, lowY > DY NNNI NNNNNN-NIDT 1AM ,upX,upY
JOIND NDNN 12AVNN ANNIY DY NIPNA DINY ,NINDNNA NNMD DN DIN-RY

.PN9NIN AYINN T DY PVMIVIN

,NNPNI MONYN YMPOY 1251 (Rounded Rectangle) 9M¥1m jabn »snY Yo
119N AN NPOYON NNITINY ,RoundRect() NPX¥PNON NMYNNNI

BOOL RoundRect (HDC hdc, int upX, int upY, int lowX,

int lowY, int curveX, int curvey);

NN .Rectangle() M°8PN9Y OOWNNN NONRD OINT DMNVYNRIN OMVNIN NYNN
N2NY NN DX PTHIND ,curveY-) curveX D IVNIN DY YT DY NYIAPI NN Y
NNYD DX DIR-NY TIY NPIND MIXPNIN .NYPN IR DINNNN NODIRN DY NN
DY SYONMIVIN JOIND RINNND DNYNT 129NN IRV DY NIPNI DIN TIVY ,NNYNNA

.PNONN AYIAND T

DALY NIOINSI NIOY'™IX 1y T 711.8

INPNNT YNNWYNY TYY ,ONONN VYN NI DIPY IX (Ellipse) NDON 8D 7D
: NN 1Y9YON NNTHINY | Ellipse()

BOOL Ellipse (HDC hdc, int upX, int upY, int lowX, int IlowY);

NITHIN NDIN DI .NDDIRN NN 1Y JPNNN WP DY TN NN hde ,nnnTa
YT DY NN 129NN DY MIVIYN-TIONRNYN NN .AMNX OMND 129010 NMIYNHNI
TN L,9MY XD YT LlowX, lowY YT> DY NN NNNNNN-NNININ NN ,upX,upY

291 DIPHIA NI
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NOYYNN .ND DX DON TV ,NNINNA NNMD DN DIN-ND TIY NIND 7DIPNN
.TPNDNN NYILNRN T DY NRYNPNN

25NN DY N ANY NDID .NDOIRY NP NN XN (Pie Slice) Anyn nore
NDYID PINY YTI .NUPN DY NNP DON TN ,NDONRN 1590 N DMNP VYN NYpn
: Y9N0 AN NYOYON NITHINY ,Pie() MNP wHNWN ,NNY

BOOL Pie (HDC hdc, int upX, int upY, int lowX, int lowY,
int startX, int startY, int endX, int endy);

SY NYUPN .IIYN NDNS NN Y PNNN WPnY TN XN hde ,NY Npna
12502 ANRIDON ,NDONN PON NN NYPN .DMINY MY MYSNNI NITHIN NDION
INNNNN-NINON NN L,upX,upY NTIPIZ NNRPINND  MPIYN-TPINNYN 1INV
LNOM9N DY NYUPN) D9 MINHNN NDDINRN DY PON IMIX lowX,lowY NTIPI2
YO DY NN NTIPIN TIT 92V 129010 199910 X¥PN IP DY MIAYVNNI NYIPNN
DTIPIN TIT 92V 129NN 1OINN RPN IP DY MAYVNNL NNMNONI startX,startY

PNONN NYINN YT DY INDNNN) YNONN VYL NIINND NDINON .endX, endY

NV DY NP0 DIR TIVY,INDNNA 19D DX DAN-NY TV 130N Pie() N8N

n'vy ny TIAyY? 1D 711.9

: DYVY NVIDY DINMP NOIYNT ONDNI INDNN VYN NITY DIPIND DI DINNY
TINPNON MYNNNI 0NN TAR 999 T »pwnd ym .null-y  white | black
YOY MY IPNNT MNP .I1902 1IN OTPM 2dWa NNV ,GetStockObject()
NON 1N DXOYY NPT .NNPRNNA ,NULL_PEN-Y WHITE_PEN ,BLACK_PEN 1 n2ynn

.HPEN

PTIND IO NNY NYIN 59D 7772 Y10 D9 (Stock Pens) Na9¥nn »vY ,NVyNY
,CreatePen() M>SP1910 NI YNIND TN .2MD NNRY DIV MY TOWH DOLY
: NN NYYYON NNITHINY

HPEN CreatePen (int style, int width, COLORREF color) ;

: DYNAN OYIIYNN THN DIINY 21N AW VYN ND NR YIP style 7VNIN

VYN PN IIPNRNPN OV
NPNPNR | PS_DASH
NP | PS_DASHDOT
IP-NTPIP | PS_DASHDOTDASH
TPV | PS_DOT
DINN NN HY M) TINa RO VY | PS_INSIDEFRAME

PN | PS_NULL

MNP | PS_SOLID
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27252 PNR DTN DY 22y DOVY HY DOON DIMNPNPNRN INA DITPNNN MNNON
,INY DSYN YV PO TINA DD PIdY ,NDN VY NN PS_INSIDEFRAME vyin
PS_INSIDEFRAME j1)D2 LY DX ,NMYTY .NNX DTN DY NYIIY VYN 2 IYNRD D)
7 1PN YV ONNN YN OIN L1290 IPNY wnwn NNX DTN DY AYyn Y2y
NIN IPAY 1PN ANK MDN INT VYL DOYHNYN TUNRD) 129NN M) TInNa

(D8yN MmN ponNa

90991 .NVPNY MTNA XIN DY TIVNY ,width 900990 MYNNNI TN VYN XY
SY NMINNPNTL .OYN YN DX YR (10 PI92 PTIYW) COLORREF Hbw 79y NINVY ,color
.RGB »39y N71ya DOYAND 95 1ITHV 13 P9

.SelectObject() MP¥PNON MYNNNI JPNN IYPNL AN NN ,OYN I¥NY INKY
NN VYN NN 12 INMA 1IN TN DITR LY IV KAN TIPN YOP ,NNNTY

HPEN hRedpen;
hRedpen = CreatePen (PS SOLID, 1, rgb(255, 0, 0);
SelectObject (dc, hRedpen) ;

PNPNON MYNNINI NINOY SN VY YD PINKY TYHY NIDINN DD MY NN
.DeleteObject()

NI'Y'X NIvIan x'Y 1D 71.10

DOVYY T NN MINN (Custom Brushes) Tr0980 MWIN MNNMNH MVYIN
NDN NYI2N .solid brush NN NXINN ,MYIN DY NNNID 19010 DINMP .DMYIN
: NN NY9YON NNYTHINY | CreateSolidBrush MNpNoN N1V NINN

HBRUSH CreateSolidBrush (COLORREF color);

NIMND T NPINND IIPNIM ,color TVNIAN TIY MYSNNI TN NYIIND yas
YN

NPNON MYSHNI YPNNN IWPNL NIANN NN ,TPYWND NYIIND NINNDY INNKD
112 9N 121 INKDY NP NYIAN NP NN TIPN YOP ,NnnTY SelectObject()
JPNOVN NYIAND NP9

HBRUSH hGreenbrush
hGreenbrush = CreateSolidBrush (RGB (0, 255, 0));
SelectObject (dc, hGreenbrush) ;

PDIND DD MY NPYIN MYIAN D) PINKD NN ,DMYIN DXOYY NNITA

DNPNP DY MYIN ON ,THXYI NPNY NXIN INTHIY ,MYIN YV DODN DIND
CreateHatchBrush() NYXPNN MysnNa mMAasNN ,INDNT oy N
.MINNN2 ,CreatePatternBrush()-2y
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D"Y'N o'xy npy'nn 71.11

N NYIWH MDINN DO MNIY (Custom Objects) BPYWIN ©NAYY PINNY NN
ININD ANINN ONY PINKY PR ,NOT .DeleteObject() NPNPION MYNNNI NYNINN
ANYO YPNN AWPNL nY

nNP'o111 nTIAY NnaTa 711.12

D9 ININY NINMYN NPNMN NVIPNON IR NONTH TH9OY Guill nIDNN
INON NN .10 P92 N2 NPOYY YIRIVPNN ITNN NPNIOVI NYNPNYN 1T NN
NINN O PIND 1IN PAYIN 19N INRD NI N8N JPNN WPNY VOIN NN
NITY NIVIAND VYD 13 DY ;DY) WM_PAINT nyTin nYapnny oys Hoa >0
NMNOWA 70NN (WM_PAINT nyTn N2ApNNn IWXI NOND 1IN DY SYUMLIN

.Chap11\Guill 7Y°9PNa RN

#include <windows.h>
#include <string.h>
#include <stdio.h>
#include "Guill.h"

#include "resource.h"
/* Demonstrate Gui functions . */

#if defined (WIN32)
#define IS WIN32 TRUE

#else
#define IS WIN32 FALSE

#endif
#define IS NT IS WIN32 && (BOOL) (GetVersion() < 0x80000000)
#define IS WIN32S IS WIN32 && (BOOL) (! (IS NT) &&

(LOBYTE (LOWORD (GetVersion ()))<4))
#define 187WIN95 (BOOL)(!(ISiNT) && !(157WIN32S)) && 187WIN32
HINSTANCE hInst; // current instance

BOOL RegisterWin95( CONST WNDCLASS* lpwc );
LPCTSTR lpszAppName = "MyApp";

LPCTSTR lpszTitle =" Guill 1119 ";
char str[255]; /* holds output strings */
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int X=0, Y=0; /* current output location */

int maxX, maxY; /* screen dimensions */

int APIENTRY WinMain ( HINSTANCE hInstance, HINSTANCE

hPrevInstance, LPTSTR lpCmdLine, int nCmdShow)

MSG msg;
HWND hWnd;
WNDCLASS wc;

// Register the main application window class.

#/#0000000000000000000000003000000500000000000Ga

wc.style = CS_HREDRAW | CS_VREDRAW;

wc.lpfnWndProc = (WNDPROC)WndProc; /* window function */
wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

wc.hInstance = hInstance; /* handle to this instance
wc.hIcon = LoadIcon( hInstance, lpszAppName ) ;

/* icon style */
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
/* cursor style */
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName; /* window class name */
if ( IS WIN95 )
if ( 'RegisterWin95( &wc ) )

return ( FALSE );
}

else if ( !RegisterClass( &wc ) )
return( FALSE );
hInst = hInstance;
// Create the main application window.
hWnd = CreateWindow ( lpszAppName,

lpszTitle,
WS _OVERLAPPEDWINDOW,

MFC-5 Ryan) Win32API
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CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,

NULL,

hInstance,

NULL

if ( 'hWnd )
return ( FALSE );

ShowWindow ( hWnd, nCmdShow ) ;
UpdateWindow ( hWnd ) ;

while ( GetMessage( &msg, NULL, 0, 0) )
{

TranslateMessage ( &msg ) ;

DispatchMessage ( &msg ) ;

return( msg.wParam ) ;

BOOL RegisterWin95( CONST WNDCLASS* lpwc )

{
WNDCLASSEX wcex;

wcex.style = lpwc->style;
wcex.lpfnWndProc = lpwc->lpfnWndProc;
wcex.cbClsExtra = lpwc->cbClsExtra;
wcex.cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
wcex.hIcon = lpwc->hIcon;
wcex.hCursor = lpwc->hCursor;

wcex.hbrBackground = lpwc->hbrBackground;
wcex.lpszMenuName = lpwc->1lpszMenuName;

wcex.lpszClassName = lpwc->1pszClassName;
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LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg,

// Added elements for Windows 95.

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL");

return RegisterClassEx( &wcex );

/* This function is called by Windows 95 and is passed

messages from the message queue.*/

LPARAM lParam )

HDC hDC;
PAINTSTRUCT paintstruct;
static HPEN hRedpen, hGreenpen, hBluepen, hYellowpen,

WPARAM wParam,

hOldpen;

static HDC memdc; /* store the virtual device handle */

static HBITMAP hBit; /* store the virtual bitmap */

static HBRUSH hBrush, hOldbrush; /* store the brush handle */

switch ( uMsg )

{
case WM CREATE:
maxX = GetSystemMetrics(SM_CXSCREEN);
maxY = GetSystemMetrics (SM CYSCREEN) ;

/* make a compatible memory image device */
hDC = GetDC (hWnd) ;
memdc = CreateCompatibleDC (hDC) ;

hBit = CreateCompatibleBitmap (hDC, maxX, maxY) ;

SelectObject (memdc, hBit);

hBrush = (HBRUSH)GetStockObject (WHITE BRUSH) ;
SelectObject (memdc, hBrush) ;

PatBlt (memdc, 0, 0, maxX, maxY, PATCOPY) ;

hRedpen = CreatePen(PS SOLID, 1, RGB(255,0,0));
hGreenpen = CreatePen (PS_SOLID, 2, RGB(0,255,0)):;
hBluepen = CreatePen (PS SOLID, 3, RGB(0,0,255));
hYellowpen = CreatePen (PS_SOLID, 4, RGB (255, 255, 0));
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/* save default pen */
hOldpen = (HPEN)SelectObject (memdc, hRedpen) ;
SelectObject (memdc, hOldpen) ;

ReleaseDC (hWnd, hDC) ;
break;
case WM COMMAND
switch ( LOWORD ( wParam ) )
{
case IDM LINES:
/* set 2 pixels */
SetPixel (memdc, 40, 14, RGB(0, 0, 0));
SetPixel (memdc, 40, 15, RGB(0, 0, 0));

LineTo (memdc, 100, 50);
MoveToEx (memdc, 100, 50, NULL);

/* change to green pen */

hOldpen = (HPEN)SelectObject (memdc,
hGreenpen) ;

LineTo (memdc, 200, 100);

/* change to yellow pen */
SelectObject (memdc, hYellowpen) ;
LineTo (memdc, 0, 200);

/* change to blue pen */
SelectObject (memdc, hBluepen) ;
LineTo (memdc, 200, 200);

/* change to red pen */
SelectObject (memdc, hRedpen) ;
LineTo (memdc, 0, 0);

/* return to default pen */
SelectObject (memdc, hOldpen) ;

Arc (memdec, 0, O, 300, 300, 0, 50, 200, 50);

/* show intersecting lines that define arc */
MoveToEx (memdc, 150, 150, NULL);

LineTo (memdc, 0, 50);

MoveToEx (memdc, 150, 150, NULL) ;

LineTo (memdc, 200, 50);
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InvalidateRect (hWnd, NULL, 1);
break;
case IDM RECTANGLES:
/* display, but don't fill */
hOldbrush = (HBRUSH) SelectObject (memdc,

GetStockObject (HOLLOW BRUSH) ) ;

/* draw some rectangles */

Rectangle (memdc, 50, 50, 300, 300);

RoundRect (memdc, 125, 125, 220, 240, 15,
13);

/* use a red pen */

SelectObject (memdc, hRedpen) ;
Rectangle (memdc, 100, 100, 200, 200);
SelectObject (memdc, hOldpen) ;

/* return to default pen */

/* restore default brush */

SelectObject (memdc, hOldbrush) ;

InvalidateRect (hWnd, NULL, 1);
break;

case IDM ELLIPSES:
/* make blue brush */

hBrush = (HBRUSH)CreateSolidBrush (RGB (0,
255)) ;
hOldbrush = (HBRUSH) SelectObject (memdc,
hBrush) ;

/* £ill these ellipses with blue */
Ellipse (memdc, 50, 200, 100, 280);
Ellipse (memdc, 75, 25, 280, 100);

/* use a red pen and fill with green */

SelectObject (memdc, hRedpen) ;
DeleteObject (hBrush); /* delete brush */
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/* create green brush */

hBrush = CreateSolidBrush (RGB (0, 255, 0));
SelectObject (memdc, hBrush) ;

/* select green brush */

Ellipse (memdc, 100, 100, 200, 200);

/* draw a pie slice */
Pie (memdc, 200, 200, 340, 340, 225, 200,
200, 250);

SelectObject (memdc, hOldpen) ;
/* return to default pen */
SelectObject (memdc, hOldbrush) ;
/* select default brush */
DeleteObject (hBrush) ;

/* delete green brush */
InvalidateRect (hWnd, NULL, 1);

break;

case IDM CLEAR:
/* reset current position to 0,0 */
MoveToEx (memdc, 0O, 0, NULL);

/* erase by repainting background */
PatBlt (memdc, 0, 0, maxX, maxY, PATCOPY) ;
InvalidateRect (hWnd, NULL, 1);
break;
case IDM ABOUT
DialogBox ( hInst, "AboutBox", hWnd,
(DLGPROC) About ) ;

break;

case IDM EXIT
DestroyWindow ( hWnd ) ;
break;

}

break;
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case WM PAINT: /* process a repaint request */

hDC = BeginPaint (hWnd, &paintstruct); /* get DC */

/* now, copy memory image onto screen */

BitBlt (hDC, 0, 0, maxX, maxY¥, memdc, 0, 0, SRCCOPY) ;

EndPaint (hWnd, &paintstruct); /* release DC */
break;
case WM DESTROY
DeleteDC (memdc) ;
/* delete the memory device */
PostQuitMessage (0) ;
break;
default

return ( DefWindowProc ( hWnd, uMsg, wParam, lParam )

return( 0L );

LRESULT CALLBACK About ( HWND hDlg,
UINT message,
WPARAM wParam,
LPARAM lParam)

switch (message)
{
case WM INITDIALOG:
return (TRUE);

case WM COMMAND:
if | LOWORD (wParam) == IDOK
| | LOWORD (wParam) == IDCANCEL)

EndDialog (hDlg, TRUE) ;

return (TRUE) ;
}

break;

return (FALSE) ;
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BOOL SetWindowExtent (HDC hdc, int Xextent,
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#include <windows.h>

#include <string.h>

#include <stdio.h>

#include "Viewportll.h"

#include "resource.h"
/* Set the mapping mode, the window and the viewport extents. */

#if defined (WIN32)
#define IS WIN32 TRUE

#else
#define IS WIN32 FALSE
#endif
#define IS NT IS WIN32 && (BOOL) (GetVersion() < 0x80000000)
#define IS WIN32S IS WIN32 && (BOOL) (! (IS NT) &&
(LOBYTE (LOWORD (GetVersion () ))<4))
#define IS WINOSS (BOOL) (! (IS _NT) && ! (IS WIN32S)) && IS WIN32
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HINSTANCE hInst; // current instance
BOOL RegisterWin95( CONST WNDCLASS* lpwc );

LPCTSTR lpszAppName = "MyApp";
LPCTSTR lpszTitle = "Viewportll 11 P19 ";
char str[255]; /* holds output strings */

int X=0, Y=0; /* current output location */

int maxX, maxY; /* screen dimensions */

int APIENTRY WinMain ( HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPTSTR lpCmdLine, int nCmdShow)

MSG msg;
HWND hWnd;

WNDCLASS wc;

// Register the main application window class.

4
wc.style = CS HREDRAW | CS VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc; /* window function */
wc.cbClsExtra = 0;
wc.cbWndExtra = 0;
wc.hInstance = hInstance; /* handle to this instance */
wc.hIcon = LoadIcon( hInstance, lpszAppName ) ;
/* icon style */
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;

/* cursor style */
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName; /* window class name */

if ( IS_WIN9S )

if ( 'RegisterWin95( &wc ) )
return ( FALSE );
}
else if ( !RegisterClass( &wc ) )

return ( FALSE );
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hInst = hInstance;

// Create the main application window.

hWwnd

if |

= CreateWindow (

'hiWwnd )

return( FALSE );

ShowWindow ( hWnd,
UpdateWindow ( hWnd ) ;

lpszAppName,
lpszTitle,

WS _OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,

NULL,

hInstance,

NULL

nCmdShow ) ;

while ( GetMessage( &msg, NULL, 0, 0) )

{

TranslateMessage (

DispatchMessage (

return( msg.wParam ) ;

&msg ) ;

&msqg ) ;

BOOL RegisterWin95( CONST WNDCLASS* lpwc )

{

WNDCLASSEX wcex;

wcex

wcex.

wcex.

wcex.

wcex.

wcex.

.style =
lpfnWndProc =
cbClsExtra =
cbWndExtra =

hInstance =

hIcon =

lpwc—->style;
lpwc->1pfnWndProc;
lpwc->cbClsExtra;
lpwc—->cbWndExtra;
lpwc->hInstance;

lpwc->hIcon;
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wcex.hCursor = lpwc->hCursor;

wcex.hbrBackground = lpwc->hbrBackground;

wcex.lpszMenuName lpwc->1pszMenuName;

wcex.lpszClassName = lpwc->1pszClassName;

// Added elements for Windows 95.

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL"):;

return RegisterClassEx( &wcex );

/* This function is called by Windows 95 and is passed
messages from the message queue.*/
LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg, WPARAM wParam,
LPARAM lParam )

HDC hDC;
PAINTSTRUCT paintstruct;
static HPEN hRedpen, hGreenpen, hBluepen, hYellowpen, hOldpen;

static HDC memdc; /* store the virtual device handle */
static HBITMAP hBit; /* store the virtual bitmap */

static HBRUSH hBrush, hOldbrush; /* store the brush handle */
static int orgX = 0, orgY = 0;

switch ( uMsg )

{
case WM CREATE:
maxX = GetSystemMetrics (SM CXSCREEN) ;
maxY = GetSystemMetrics(SM_CYSCREEN);

/* make a compatible memory image device */
hDC = GetDC (hWnd) ;

memdc = CreateCompatibleDC (hDC) ;

hBit = CreateCompatibleBitmap (hDC, maxX, maxY) ;
SelectObject (memdc, hBit);

hBrush = (HBRUSH)GetStockObject (WHITE BRUSH) ;
SelectObject (memdc, hBrush) ;

PatBlt (memdc, 0, 0, maxX, maxY, PATCOPY):;
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hRedpen = Cr
hGreenpen =
hBluepen = C
hYellowpen =

eatePen (PS SOLID, 1, RGB(255,0,0));
CreatePen (PS_SOLID, 2, RGB(0,255,0));
reatePen (PS SOLID, 3, RGB(0,0,255));

CreatePen (PS_SOLID, 4, RGB (255, 255, 0));

/* save default pen */

hOldpen = (H
SelectObject

PEN) SelectObject (memdc, hRedpen) ;
(memdc, hOldpen) ;

ReleaseDC (hWnd, hDC) ;

X =
Y =

break;
case WM COMMAND
switch (

{

40;
40;

LOWORD ( wParam ) )

case IDM LINES:

/* set 2 pixels */

SetPixel (memdc, 40, 14, RGB(0, 0, 0));
SetPixel (memdc, 40, 15, RGB(0, 0, 0));

LineTo (memdc, 100, 50);
MoveToEx (memdc, 100, 50, NULL);

/* change to green pen */
hOldpen = (HPEN) SelectObject (memdc,
hGreenpen) ;

LineTo (memdc, 200, 100);

/* change to yellow pen */
SelectObject (memdc, hYellowpen) ;
LineTo (memdc, 0, 200);

/* change to blue pen */
SelectObject (memdc, hBluepen) ;
LineTo (memdc, 200, 200);

/* change to red pen */

SelectObject (memdc, hRedpen) ;

LineTo (memdc, 0, 0);
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/* return to default pen */

SelectObject (memdc, hOldpen) ;

Arc (memdc, 0, 0, 300, 300, 0, 50, 200, 50);

/* show intersecting lines that define arc */
MoveToEx (memdc, 150, 150, NULL) ;

LineTo (memdc, 0, 50);

MoveToEx (memdc, 150, 150, NULL) ;

LineTo (memdc, 200, 50);

InvalidateRect (hWnd, NULL, 1);

break;

case IDM RECTANGLES:

/* display, but don't fill */
hOldbrush = (HBRUSH) SelectObject (memdc,
GetStockObject (HOLLOW BRUSH) ) ;

/* draw some rectangles */

Rectangle (memdc, 50, 50, 300, 300);

RoundRect (memdc, 125, 125, 220, 240, 15,
13);

/* use a red pen */

SelectObject (memdc, hRedpen) ;
Rectangle (memdc, 100, 100, 200, 200);
SelectObject (memdc, hOldpen) ;

/* return to default pen */

/* restore default brush */

SelectObject (memdc, hOldbrush) ;

InvalidateRect (hWnd, NULL, 1);

break;

case IDM ELLIPSES:

/* make blue brush */

hBrush = CreateSolidBrush (RGB (0, 0, 255));

hOldbrush = (HBRUSH) SelectObject (memdc,
hBrush) ;
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/* £ill these ellipses with blue */
Ellipse (memdc, 50, 200, 100, 280);
Ellipse (memdc, 75, 25, 280, 100);

/* use a red pen and fill with green */
SelectObject (memdc, hRedpen) ;
DeleteObject (hBrush); /* delete brush */

/* create green brush */

hBrush = CreateSolidBrush (RGB (0, 255, 0));
SelectObject (memdc, hBrush) ;

/* select green brush */

Ellipse (memdc, 100, 100, 200, 200);

/* draw a pie slice */
Pie (memdc, 200, 200, 340, 340, 225, 200,
200, 250);

SelectObject (memdc, hOldpen) ;
/* return to default pen */
SelectObject (memdc, hOldbrush) ;
/* select default brush */
DeleteObject (hBrush) ;
/* delete green brush */
InvalidateRect (hWnd, NULL, 1);
break;
case IDM SIZE:
X += 10;
Y += 10;
InvalidateRect (hWnd, NULL, 1);
break;
case IDM ORG:
orgX += 50;
orgY += 50;
InvalidateRect (hWnd, NULL, 1);
break;
case IDM RESET:
orgX = 0;
orgY = 0;

MFC-% ®1any Win32API 300



case

case

case IDM CLEAR:
/* reset current position to 0,0 */
MoveToEx (memdc, O, 0, NULL);

/* erase by repainting background */
PatBlt (memdc, 0, 0, maxX, maxY, PATCOPY);
InvalidateRect (hWnd, NULL, 1);
break;
case IDM ABOUT
DialogBox ( hInst, "AboutBox", hWnd,
(DLGPROC) About ) ;

break;

case IDM EXIT
DestroyWindow ( hWnd ) ;
break;

}

break;
WM PAINT: /* process a repaint request */
hDC = BeginPaint (hWnd, &paintstruct); /* get DC */

/* set mapping mode, window and viewport extents */
SetMapMode (hDC, MM ANISOTROPIC) ;
SetWindowExtEx (hDC, 200, 200, NULL);
SetViewportExtEx (hDC, X, Y, NULL);
SetViewportOrgEx (hDC, orgX, org¥Y, NULL)

/* now, copy memory image onto screen */
BitBlt (hDC, 0, 0, maxX, maxY, memdc, 0, 0, SRCCOPY)
EndPaint (hWnd, &paintstruct); /* release DC */
break;
WM DESTROY

DeleteDC (memdc) ;

/* delete the memory device */
PostQuitMessage (0) ;

break;

default

return (

return ( DefWindowProc ( hWnd, uMsg, wParam, lParam )

0L );
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LRESULT CALLBACK About ( HWND hDlg,
UINT message,
WPARAM wParam,
LPARAM lParam)

switch (message)

{
case WM INITDIALOG:
return (TRUE);

case WM COMMAND:
if ( LOWORD (wParam) == IDOK

| | LOWORD (wParam) == IDCANCEL)

EndDialog (hDlg, TRUE) ;
return (TRUE) ;

break;

return (FALSE) ;
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0N 281012 DIPHI MYINY MPYT LOPL MN 18NN NN
L0251 93702 DNINNY NNOND HHD 77972 MTYIN

IR ,N99) D9 D¥POIN) IPNT DY DXODIINY DY TP NPY YN0
LNV NOIWN DY NNV TPAY DIOYT

Y YW Mana nnsn NY TSN TP
NNY DMNYP DNV .NVM NOYN PPIL DN NVNO/NOYN PTPI
.Spin P9 DINIPI DN NDIY (Spin)

DNY¥MN ONY JON (Common Controls) ©aMYN DYTPO DINIPI NIN OXTPO
IN NON DXTPAL NVIO ONTN DMWY DY DT 1901 >T> DY NONINY NOITI NP
.NMYNA TNTAY TONNa1 DPYN1

990H NI DN .NPININI DOMYN DXTPI YW DIY»I) MNINNL POW M P9
(D901 DXAMWYN DP9 PIDY) TYNNI) 1NN NPNNDY DI 193702

D'ONIYN DT 7@ 72INnNNI n7'Dn 12.1

IMON NP DN NMIOINA NDOD PHY ,DaMmuNn DXTP1 vHNYnY Yo DIva
ON DIVIPN DOMYNN DXTPIN NMI0Y XTNY TOY ,9002 .commctrl.h »pnn
9P TN ,COMCTL32.LIB ANIPI 1T 717790 7900 NND Nya) oV N2I5Nn

(IMYH2Y TNNN HY TV NI PrynY

P8PNAY NYNN NITPY DX2N,IANY IN TAN GMYN TP YINIY DIVIVN DINIY»
1PN YY DLL N»190 NYYOL NN NNVIN 1T PIPND .InitCommonControl()
.DXMWNN DXTPON NIIWHN-NN INAXR NN ,PDITNN DIOMYNN

:TPNPNAY NAITIND VOV oMY
void InitCommonControl (void) ;

YUNIN NONN DY NPINND MINN XIN T ISPND IRIPN NANND DIRNNN DIPHN
.M5INA

NN Dh D'ONIYN D*T79

DMN DX .0A-MNYHN DN DAMVYNN DYTPN DOV PIANY 1IWN , TPYNN DIVI
»1 5y ,CreateWindow() MNP0 NNMP YT DY : MININ DTN VIYYN NNNA
MION PYNN NVIPNAY NP 2T DY N ,CreateWindowEx() 1P8pNaY NN
MMANND PN NIWANND CreateWindowEx() Mo8P19n) TpoY 7N (API) o¥mw»
/YT I9INT DN T739 1102 199 ,0INYN NYynNY DN DXOMYN DX1P9 (D29 NN

.)5IN2 DINK MNDN DY MD
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W WM_COMMAND MDH MyTin NMONY DNYIY D17 DOIMVYHD DTPS
YT DY MIDINND NN D9 DIPNI LOMN DYIn wounvnnvs ,\WM_NOTIFY
NYITINN PNY .SendMessage() NNAPIY API 18PN MYSHNA NTIPO NYNIN

2)Y TOINPNSY

LRESULT SendMessage (HWND hwnd, UINT Msg,
WPARAM wParam, LPARAM lParam);

LTPON ON MISYH INNNaAY NYTINN XX Msg ,Tpon M1 NN hwnd Ny NIpna
NPINHD MIPNON .NYTIND NYPY GO ¥ TN DYDY91 IParam-) wParam D>101D791)
YD WY ONLTPODN NN

n'753n 7210

VY991 IMNNA XIN 1Y 239 (Toolbar) BN HA9D XIN NP2 NI GMYNN TPN
MDIP DYDY .DNIIND NN DY9ND YT DY NNNVPN VY NTNAN NMIYINY 99)
NIV AMIYIN NOYIND YNDN SYNNN INNND MIPN V9N DIDON DIIDD IMNYNN

13 IINT Y95 CreateToolbarEx() M8PNON NN HYAN , 0595 KD NPXY

HWND CreateToolbarEx (HWND hwnd, DWORD dwStyle, WORD ID,
int NumButtons, HINSTANCE hInst,
WORD BPID, LPCTBBUTTON Buttons,
int NumButtons,
int ButtonWidth, int ButtonHeight,
int BMPWidth, int BMPHeight,
UINT Size);

A2 Y D91 YYDV ARND NON DY TN XN hwnd ,Nt NIPNa

NN 91955 2N 095N YXI0 NN .dwStyle MYNNNIA 92N DIDIN DD DY NHON
.WS_VISIBLE w~ WS_BORDER 15 N0MD D) 2102w MIvan v ,\WS_CHILD
TBSTYLE_TOLTIPS 11200N 91952 Y9INY 093 55909 01N NINND MY 0N»p
AT PN TYNNI) DMV NOYINN 122570 I8N NPNN VIND AWARND [, DVnd

SN D95 9370 8N AWaNND TBSTYLE_WRAPABLE 113010 .(NPNNN XwN3a

0NN .ODON YYD NWpw (Identifier) NANMN NN PaAyn ID VNI
NN 9°ayn hInst 10VNI9N .DYON YYDV DNINNYN 90N NN Py NumButtons
NPION-NN ARYN DY NNYNN NN 2yN BPID 100790 .DW»N DY yomnn

.DY51 D)0 NN NINPY

N DAY YORY , TBBUTTON Taynn v (Structures) ©23amn DX ¥ aNn Buttons
9591 ButtonWidth .0°951 Y37902Y DMNINNYN 990N NN 1P 8N NumButtons .08N5N
2Ny NN 9Yon BMPWidth 302y NN 901 ButtonHeight-y 18090 Yw anyin NN
I¥NON DY N2 2NN NDNYN OX .IN2N DX 9291 BMPHeight-1 38051 YW Snon
NPION-N STNY INNON TN NN NNNYI DINNN NN L0 TIVN NN DYDON

.TBBUTON v 1321157 971 NN 991 Size .NNMN
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D991 9370 DY NONY T NINN NINPNN

3297 VN2 .NMYN PMNON DX PTHN IWN TBBUTTON Man Mwp j8nY 935
: TBBUTTON

typedef struct TBBUTTON ({
int iBitmap;
int idCommand;
BYTE fsState;
BYTE fsStyle;
DWORD dwData;
int iString;

} TBBUTTON;

SY DPTHNRN J¥NON DY NPDON-NIN NINNN DY DPTINRN DX DN iBitmap
POY HNNpWN 08N 0N L,0-1 DXNNN DINNDN

NYTIN NINY INON Dy NNYN .idCommand-2 NXXNI IXNDD NNVPN NTIPIN
99V idCommand YW 190170 TIYN ARND PON OX NNOW) YwN WM_COMMAND
.wParam nYnn YV TN pona

NP IN,TAR NP 919 NI 8NN DY YNONNNN 28NN DX 9o fsState mnwnn
: NN NDALN NINNY DIIIWNIN

fsState nanwnn Sv 0oyn :12.2 nbav

mynvn asn

NN \¥NY | TBSTATE_CHECKED
2'¥9 18N> | TBSTATE_ENABLE
9’¥95152) AN \¥ND | TBSTATE_HIDDEN
2'¥9 51921 MAN J8ND | TBSTATE_INDETERMINATE
N2 J8N5 | TBSTATPRESSEDE_

NYTN N7IY DINNNI DINAN DNINNON | TBSTATE_WRAP
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NI TINN INYID OPIN NP HAPY 919 ,18NDN )N DX Do fsStyle Mynwnn
: DYNAN DYIIYN

fsStyle mnwnn Sv 01o7yn :12.3 NYav

mynvn NNo

PN 18NY | TBSTYLE_BUTTON

YPIDN-NIT 1PIDNN 1IN NN PONN 18NON | TBSTYLE_CHECK
POY DINMYY DY 951,791

nNYTYO NYIAPN PON NINY 1IN0 I8NY | TBSTYLE_ CHECKGROUP
(Mutually Exclusive)

ITY52 NNIAPN PON RINY NPN I8N | TBSTYLE_GROUP

92pY 2»n idCommand 113)D2) 0NN 999 | TBSTYLE_SEP
(0 799N NN

95902 DNXNY P NN NYIAPY wNRwn N3 0 TBSTYLE_SEP y)od 19 oow
NINIIPY ONNNDN NN TN TWIRDY 079571

OPTIN NIN iString NTYN .WNNYNN ST DY DITINN OMNNI DN dwData NTYN
.0 TVN XY YAP N2 WNNYnD THINYA PR DN LINNDD NNIYPD NNINNnn

NYY POUIZNY YUMLIN J9IND DAY ONY NIVINRND D7D UXID HY HTNNN NNNN
MYSNPNI DT 0N HIVY YN, NNT DY TN AIDND TN MIAIWNNL TN YD
.SendMessage() N2X¥P9N NIV MYNIN (Control Messages) NP2 MYTN NV

S MINYDY MYTIN VDY oD

(Control Messages) Nn1pa myTin :12.4 NYav

mMynwun nyNn

NN 9915 2N wParam .)¥NY YW NPYNN N NN¥ND | TB.CHECKBUTTON
0-n NNV TIY 92> IParam .)¥N5N YW NN 19010
ASND NPONN DY NIPNA 0N ,NNND Y

551 2N wParam .18N5N YW MYPYaN a8N NY>*AP | TB_ENABLEBUTTON
NNV T Dapd IParam .)¥NON YW NN 9900 NN
ANOYaN 91V2Y 0 IN,)1¥NON NHYONY 0-H

NN 9Y0NY 2N wParam 18N S NINON X 78N | TB_HIDEBUTTON
0-n NNV T 22P> IParam 18NN DY NN 190N
AMINNY 0N ,1¥NYN NINDNY
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SV NDY NMIYN NN 200D YPRPANY MY MY OYNDN D) DXYON 9D
TNY PN VIV D951 XD ONX D951 DXITID2 MTNVPN NINY MY N2I5INN
TN 31, TBN_ NHIINHI MPNNN DT NN MYTIND 95) 1YUN MyTind on»nnd
DNON PYNHN NMIA0 TN TINN N ,commctrl.h AMON NP MIYNNNI JOYY

.(API ,DmW»N

n'72 72100 ¥ NI'A'o-Non Nyt

D9V NYONN MNHNNN NN NPNN N PHY ©Y9O5N Y)ID2 wHnwno 1o
900 NPNY NNIT INNON DY API9IN NV PONN .NINTN TIY NIV ,00I8NON
NNN NMPO-N9N P NHMP :NNWN NTIPI) PIVYNI XdXIANY ¥ NN OY T2
9390 ON ,)NON .DN¥NON NINT U5 NN D9YOND 7OV ,095N YHYIDY INYPY
PINT VY PTHIND NN DY NPDON-NN NN ,DNINND DWWV DN DYYon
5712 DNN TR YOW DNINND DWW YONY DY K90 DY NPION-NIN ,NNPNTD

[(6x16) NPYD 96 HY TIN NYDD 16 YW NN NPNN NP 16x16

PO 16X15 HTHNA NNNX YD, NMINT WY DM51D N PI953 DNININD DYYON N0
T80 ININD 12.1 DYYIN .NPDD 16X96 HTINI NPO-NN NN TOY N 109D
. DY P92 IXDINY NNXTNN NI0IN NIXPY NPDON-NIN NN NPINTI TNY 1NN
MNPV .11 P92 NYINN NPXAVN NN MY dXNYN VYN YNHY> DIDIN DD

.TOOLBAR.BMP Dwa Y212 N12Y0N-N90 NN

| File Edt Options Help
| Bitmap Image: [16-Color 80x16 <] Pos:55.13  Size:
o
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VIYS 0" 7270 Y AnAIT? N"DIN

9590 N9 (Chapl2\Viewport12 MVYpPNa NX8NI) NNAN Viewportl2 n)oynn
L0911 NIVON NN 92991 DXYIN Y0 .11 PI9IY NPINNN NN D95
,DYPNN PYUNT OIN DINY 0) 1) MOMYNY DWW ,MNY NNNY IWIND)

#include
#include
#include
#include
#include

#include

: 0951 9X70 HY NAIDINN 1PNY .NATY VIIAN XN NINNN NN D>THIND

<windows.h>
<commctrl.h>
<string.h>
<stdio.h>
"Viewportl2.h"

"resource.h"

/* Set the mapping mode, the window and the viewport extents. */

#if defined (WIN32)

#define IS WIN32 TRUE

#else
#define IS WIN32 FALSE

#endif
#define IS NT IS WIN32 && (BOOL) (GetVersion() < 0x80000000)
#define IS WIN32S IS WIN32 && (BOOL) (! (IS NT) &&

(LOBYTE (LOWORD (GetVersion ()))<4))
#define IS WIN95 (BOOL) (! (IS NT) && ! (IS WIN32S)) && IS WIN32
HINSTANCE hInst; // current instance

BOOL RegisterWin95( CONST WNDCLASS* lpwc );

void InitToolbar();

LPCTSTR lpszAppName = "MyApp";
LPCTSTR lpszTitle = "12 19 Viewportl2 ";
char str[255]; /* holds output strings */

int X=0,

Y=0; /* current output location */

int maxX, maxY; /* screen dimensions */
HWND tbWnd;
TBBUTTON tbButtons [NUMBUTTONS] ;
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int APIENTRY WinMain ( HINSTANCE hInstance, HINSTANCE

hPrevInstance, LPTSTR lpCmdLine,

MSG msg;
HWND hWnd;
WNDCLASS wc;

// Register the main application window class.

#/00000000000000000000000030000006000000000000GC

int nCmdShow)

wc.style = CS_HREDRAW | CS_VREDRAW;

wc.lpfnWndProc = (WNDPROC)WndProc; /* window function */
wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

wc.hInstance = hInstance; /* handle to this instance */
wc.hIcon = LoadIcon( hInstance, lpszAppName ) ;

/* icon style */

wc.hCursor = LoadCursor (NULL, IDC ARROW) ;

/* cursor style */
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wcC.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName; /* window class name */

if ( IS WIN9S5 )

if ( 'RegisterWin95( &wc ) )
return ( FALSE );
}
else if ( !RegisterClass( &wc ) )
return ( FALSE );

hInst = hInstance;

// Create the main application window.

hWnd = CreateWindow ( lpszAppName,
lpszTitle,
WS _OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,
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NULL,
hInstance,
NULL

) 7

if ( 'hWnd )
return ( FALSE );

InitToolbar () ;

InitCommonControls () ;

tbWnd = CreateToolbarEx (hWnd,
WS VISIBLE | WS CHILD | WS BORDER,
ID TOOLBAR,
NUMBUTTONS,
hInstance,
IDB TOOLBAR,
tbButtons,
NUMBUTTONS,
0,0,16,16,
sizeof (TBBUTTON) ) ;

ShowWindow ( hWnd, nCmdShow ) ;
UpdateWindow ( hWnd ) ;

while ( GetMessage( &msg, NULL, 0, 0) )
{
TranslateMessage ( &msg ) ;

DispatchMessage ( &msg ) ;

return( msg.wParam ) ;

BOOL RegisterWin95( CONST WNDCLASS* lpwc )
{
WNDCLASSEX wcex;

wcex.style = lpwc->style;

wcex.lpfnWndProc = lpwc->1lpfnWndProc;
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wcex.cbClsExtra = lpwc->cbClsExtra;

wcex.cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
wcex.hIcon = lpwc->hIcon;
wcex.hCursor = lpwc->hCursor;

wcex.hbrBackground = lpwc->hbrBackground;
wcex.lpszMenuName = lpwc->1lpszMenuName;

wcex.lpszClassName = lpwc->1pszClassName;

// Added elements for Windows 95.

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL");

return RegisterClassEx( &wcex );

/* This function is called by Windows 95 and is passed
messages from the message queue.*/
LRESULT CALLBACK WndProc( HWND hWnd, UINT uMsg, WPARAM wParam,
LPARAM l1lParam )

HDC hDC;
PAINTSTRUCT paintstruct;
static HPEN hRedpen, hGreenpen, hBluepen, hYellowpen, hOldpen;

static HDC memdc; /* store the virtual device handle */
static HBITMAP hBit; /* store the virtual bitmap */

static HBRUSH hBrush, hOldbrush; /* store the brush handle */
static int orgX = 0, orgY = O;

switch ( uMsg )

{
case WM CREATE:
maxX = GetSystemMetrics(SM_CXSCREEN);
maxY = GetSystemMetrics(SM_CYSCREEN);

/* make a compatible memory image device */

hDC = GetDC (hWnd) ;
memdc = CreateCompatibleDC (hDC) ;
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hBit = CreateCompatibleBitmap (hDC, maxX, maxyY) ;

SelectObject (memdc, hBit);

hBrush = (HBRUSH)GetStockObject (WHITE BRUSH) ;

SelectObject (memdc, hBrush) ;
PatBlt (memdc, 0, 0, maxX, maxY, PATCOPY) :;

hRedpen = CreatePen(PS SOLID, 1, RGB(55,100,80));
hGreenpen = CreatePen (PS_SOLID, 2, RGB(0,255,0)):;
hBluepen = CreatePen (PS SOLID, 3, RGB(0,0,255));

hYellowpen = CreatePen (PS SOLID, 4, RGB (255, 255,
/* save default pen */
hOldpen = (HPEN)SelectObject (memdc, hRedpen) ;
SelectObject (memdc, hOldpen) ;
ReleaseDC (hWnd, hDC);
X = 40;
Y = 40;
break;
case WM COMMAND
switch ( LOWORD( wParam ) )
{
case IDM LINES:
/* set 2 pixels */
SetPixel (memdc, 40, 14, RGB(0, 0, 0));
SetPixel (memdc, 40, 15, RGB(0, 0, 0));
LineTo (memdc, 100, 50);
MoveToEx (memdc, 100, 50, NULL):;
/* change to green pen */
hOldpen = (HPEN) SelectObject (memdc,

hGreenpen) ;
LineTo (memdc, 200, 100);

/* change to yellow pen */
SelectObject (memdc, hYellowpen) ;
LineTo (memdc, 0, 200);
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/* change to blue pen */
SelectObject (memdc, hBluepen) ;
LineTo (memdc, 200, 200);

/* change to red pen */
SelectObject (memdc, hRedpen) ;

LineTo (memdc, 0, 0);

/* return to default pen */
SelectObject (memdc, hOldpen) ;

Arc (memdec, O, 0, 300, 300, 0, 50, 200, 50);

/* show intersecting lines that define arc */
MoveToEx (memdc, 150, 150, NULL) ;

LineTo (memdc, 0, 50);

MoveToEx (memdc, 150, 150, NULL) ;

LineTo (memdc, 200, 50);

InvalidateRect (hWnd, NULL, 1);

break;

case IDM RECTANGLES:

/* display, but don't fill */
hOldbrush = (HBRUSH) SelectObject (memdc,
(HBRUSH) GetStockObject (HOLLOW BRUSH) ) ;

/* draw some rectangles */

Rectangle (memdc, 50, 50, 300, 300);

RoundRect (memdc, 125, 125, 220, 240, 15,
13);

/* use a red pen */

SelectObject (memdc, hRedpen) ;
Rectangle (memdc, 100, 100, 200, 200);
SelectObject (memdc, hOldpen) ;

/* return to default pen */

/* restore default brush */
SelectObject (memdc, hOldbrush) ;

InvalidateRect (hWnd, NULL, 1);

break;
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case IDM ELLIPSES:
/* make blue brush */
hBrush = CreateSolidBrush (RGB (0, 0, 255));
hOldbrush = (HBRUSH) SelectObject (memdc,
hBrush) ;

/* f£il1ll these ellipses with blue */
Ellipse (memdc, 50, 200, 100, 280);
Ellipse (memdc, 75, 25, 280, 100);

/* use a red pen and fill with green */
SelectObject (memdc, hRedpen) ;
DeleteObject (hBrush); /* delete brush */

/* create green brush */

hBrush = CreateSolidBrush (RGB (0, 255, 0));
SelectObject (memdc, hBrush) ;

/* select green brush */

Ellipse (memdc, 100, 100, 200, 200);

/* draw a pie slice */
Pie (memdc, 200, 200, 340, 340, 225, 200,
200, 250);

SelectObject (memdc, hOldpen) ;
/* return to default pen */
SelectObject (memdc, hOldbrush) ;
/* select default brush */
DeleteObject (hBrush) ;
/* delete green brush */
InvalidateRect (hWnd, NULL, 1);
break;
case IDM SIZE:
X += 10;
Y += 10;
InvalidateRect (hWnd, NULL, 1);
break;
case IDM ORG:
orgX += 50;
orgY += 50;
InvalidateRect (hWnd, NULL, 1);

break;
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case IDM RESET:
orgX = 0;
orgY = 0;
X = 40;
Y = 40;

case IDM SHOW:
ShowWindow (tbWnd, SW_RESTORE) ;
break;

case IDM HIDE:
ShowWindow (tbWnd, SW _HIDE) ;
break;

case IDM CLEAR:

/* reset current position to 0,0 */
MoveToEx (memdc, 0, 0, NULL);

/* erase by repainting background */
PatBlt (memdc, 0, 0, maxX, maxy,
PATCOPY) ;
InvalidateRect (hWnd, NULL, 1);
break;
case IDM ABOUT
/* Show abour button as pressed*/
SendMessage (tbWnd, TB_ CHECKBUTTON,
(LPARAM) IDM ABOUT, (WPARAM) 1);
DialogBox ( hInst, "AboutBox",
hWnd, (DLGPROC)About );

/* Reset the help button */
SendMessage (tbWnd, TB_ CHECKBUTTON,
(LPARAM) IDM ABOUT, MB OK) ;
break;
case IDM EXIT
DestroyWindow ( hWnd ) ;

break;

break;
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case WM PAINT: /* process a repaint request */
hDC = BeginPaint (hWnd, &paintstruct); /* get DC */
/* set mapping mode, window and viewport extents */
SetMapMode (hDC, MM ANISOTROPIC) ;
SetWindowExtEx (hDC, 200, 200, NULL);
SetViewportExtEx (hDC, X, Y, NULL);
SetViewportOrgEx (hDC, orgX, orgY, NULL);

/* now, copy memory image onto screen */
BitBlt (hDC, 0, 0, maxX, maxY¥, memdc, 0, 0, SRCCOPY);
EndPaint (hWnd, &paintstruct); /* release DC */

break;

case WM DESTROY
DeleteObject (hRedpen) ;
DeleteObject (hGreenpen) ;
DeleteObject (hBluepen) ;
DeleteObject (hYellowpen) ;

DeleteDC (memdc); /* delete the memory device */
PostQuitMessage (0) ;
break;

default

return ( DefWindowProc ( hWnd, uMsg, wParam, lParam ) );

return( 0L );

LRESULT CALLBACK About ( HWND hDlg,
UINT message,

WPARAM wParam,
LPARAM lParam)

switch (message)

{
case WM INITDIALOG:

return (TRUE) ;
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case WM COMMAND:

if ( LOWORD (wParam) == IDOK
| | LOWORD (wParam) == IDCANCEL)

EndDialog (hDlg, TRUE) ;
return (TRUE) ;
}

break;

return (FALSE);

/* Initialize the toolbar structures. */

void InitToolbar ()

{

319

tbButtons[0]
tbButtons[0]
tbButtons [0]
tbButtons[0]
tbButtons [0]
tbButtons[0]
tbButtons[0]

tbButtons[1]
tbButtons[1]
tbButtons[1]
tbButtons[1]
tbButtons[1]
tbButtons[1]

tbButtons [2]
tbButtons[2]
tbButtons[2]
tbButtons[2]
tbButtons[2]
tbButtons[2]

.iBitmap
.1String

.iBitmap = 0;

.idCommand = IDM LINES;
.fsState = TBSTATE ENABLED;
.fsStyle
.dwbata = OL;

TBSTYLE BUTTON;

([
o o
~  ~.

.iBitmap = 1;

.idCommand = IDM RECTANGLES;
.fsState = TBSTATE ENABLED;
.fsStyle = TBSTYLE BUTTON;
.dwbata = OL;

.iString = 0;

.iBitmap = 2;
.idCommand = IDM ELLIPSES;
.fsState
.fsStyle = TBSTYLE BUTTON;
.dwData = 0L;

TBSTATE ENABLED;

.iString = 0;
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/* button separator */

tbButtons [3]
tbButtons[3]
tbButtons[3]
tbButtons[3]

tbButtons[3]

tbButtons[4]
tbButtons[4]
tbButtons[4]
tbButtons[4]
tbButtons[4]
tbButtons[4]

tbButtons[5]
tbButtons[5]
tbButtons[5]
tbButtons[5]
tbButtons[5]
tbButtons[5]

tbButtons[6]
tbButtons [6]
tbButtons[6]
tbButtons[6]
tbButtons[6]
tbButtons[6]

tbButtons[7]
tbButtons[7]
tbButtons[7]
tbButtons[7]
tbButtons[7]
tbButtons[7]

.1String

.iBitmap = O;

.1dCommand = O0;

.fsState = TBSTATE ENABLED;
.fsStyle = TBSTYLE SEP;
tbButtons[3].

dwData = 0L;

.iString = 0;

.iBitmap = 3;

.idCommand = IDM SIZE;
.fsState = TBSTATE ENABLED;
.fsStyle = TBSTYLE BUTTON;
.dwData = 0L;

.iString = 0;

.iBitmap = 4;

.idCommand = IDM ORG;
.fsState = TBSTATE ENABLED;
.fsStyle = TBSTYLE BUTTON;
.dwhata = 0L;

.iString = 0;

.iBitmap = 0;

.idCommand = 0;

.fsState = TBSTATE ENABLED;
.fsStyle = TBSTYLE SEP;
.dwDhata = 0L;

OF

.iBitmap = 5;

.idCommand = IDM ABOUT;
.fsState = TBSTATE ENABLED;
.fsStyle = TBSTYLE BUTTON;
.dwhata = 0L;

.iString = 0;
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TIPN MMM DI ,9151) NIXPI NN IND) .90 1207 YT ION NN Hpn 2
DYNNY DWON 9370 NN (11 P92 12D L0951 UXIDY MONMONN IPOIRY
DNV 1Y DY .TIVNN NN NONNNN InitToolBar() M¥pPNan .tbButtons TIynN1
NRNMP WinMain() 1O8pNan o8Ny 99991 ,NYYND DN TIVNHI HYIVN FWINNN
AbWnd-5 nomwn m 1 9551 9390 981,191 INNY InitCommonControls() M NpPNad

95 ,PYT AN SYNIN VIIONT NN MIVIND D22PN DI9ON YIID NINNDN TN YD
ONYO INND DY DIXNIDWI .1V3I19N2 (ID) NN 90N X NYP (7719071 VYND) 18NS
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[¥XN7 NN nooiIn

925Y1N YOV DPYT LOPL MNDN TONN JY NPXN IX NINYNY MININ IRTNI
I¥NY HPNN DIXIPI NON NINYN .21PPA IV TYHNA DYYON K7D 1) DY MY
YIX90 2172 YN 910D W IN INDIWAY NMIVN 1IN I¥NYND PN L(Tooltips)
95909 I¥ND NN PON DT YOPA MN NI NINHD YNNYNNIY 11ON 000N

Rudplaly

PHON IR NNN D00 POY 005N DX INND NYNIN POIND 1D
WM_NOTIFY myTin MY IWaND N1 10 .DX37010 N8> nya TBSTYLE_TOOLTIPS
NYTIN NYaAP DY .2PPA Y TYUNI YOO I8NY Dyn DMy YHonwd

: N2 19N ITINN , TOOLTIPTEXT Man YN IParam yax> \WM_NOTIFY

typedef struct

{
NMHDR hdr;
LPSTR lpszText;
char szText[80];
HINSTANCE hinst;
UINT uFlags;

} TOOLTIPTEXT;

279 9131 ,NMHDR Myann X1 TOOLTIPTEXT Yw ) 3wNIN (Member) 929NN

typedef struct tagNMHDR

{
HWND hwndFrom; /* handle of control */
UINT idFrom; /* control ID */
UINT code; /* notification code */

} NMHDR;

973> idForm-y TTN_NEEDTEXT NX 92> code ,1¥N2 DONN NINNY NWOIT NYINWD
INNOT DONN NMINND OIIT VITY MINMP NN J8NYN DY (ID) NN 190HN NN
Sy szText TIynNN YN ONNN YV LOPLN NN PXNYNY M NYPIANN
SY NNIND 190NN NX PODY N, IpszText NI LOPLN YN YIANND , TOOLTIPTEXT
990NN NN Yapn IpszText ,NHIINHN ANWH MIVONI DINIAYI .NNHINKN AINRWYND
NYPN TITH .ANINNND ANYN DY TN NPNY NIMN hinst-y ANINNND SY NNN
VIVN , NPT .NMIDIND NPADHY NNINN YN IpszText NIV WaNNy NN IN»2

P97 N5INA IN¥NY NN DY NYPAY 223D NaN case
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case WM NOTIFY: /* respond to tooltip request */
TTtext = (LPTOOLTIPTEXT) lParam;
if (TTtext->hdr.code == TTN NEEDTEXT)
switch (TTtext->hdr.idFrom)

case IDM LINES:
TTtext->1pszText = "Lines";
break;

case IDM RECTANGLES:
TTtext->1pszText = "Rectangles";
break;

case IDM ELLIPSES:

TTtext->1pszText = "Ellipses";

break;

case IDM ORG:
TTtext->1pszText = "Change Org";
break;

case IDM SIZE:
TTtext->1pszText = "Change size";
break;

}

break;

IXNOT TINN AN ,NOYINT NIIWYND NN NVITYN DIRNNN VOPLN TNV INRD
,YTY DNONY 29 SNYOD NID NDIVD YNID NDMIN NIIDIND PR DOVNIVIN 19INI
.DYDIYMY J9IDINY TIND VIV YVNIVIN NI INNON MIMNNA VINIWN

I¥XN7 nirun 7710 ,AanmM%wa 070 7200 NN

1T DI NND NYNN YD, NMNdwa Viewportl2_b 035510 )70 NN TH90
SN .NNTIPN NOIN NN WYY IMON NP DXIANYNN NP IR NOIN
12.3 ©w N .Chap12\Viewport12_b 910°9pn2 N8N N> Viewportl2_b nXAP)

IDINN DY NIYT VD 1NN

#include <windows.h>
#include <commctrl.h>
#include <string.h>
#include <stdio.h>
#include "Viewportl2 b.h"

#include "resource.h"
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/* Set the mapping mode, the window and the viewport extents. */

#if defined (WIN32)

#define IS WIN32 TRUE
#else

#define IS WIN32 FALSE

#endif
#define IS NT IS WIN32 && (BOOL) (GetVersion() < 0x80000000)
#define IS WIN32S IS WIN32 && (BOOL) (! (IS _NT) &&
(LOBYTE (LOWORD (GetVersion ()))<4))
#define IS_WIN95 (BOOL)(!(IS_NT) && !(IS_WIN325)) && IS_WIN32

HINSTANCE hInst; // current instance
BOOL RegisterWin95( CONST WNDCLASS* lpwc );

void InitToolbar();

LPCTSTR lpszAppName = "MyApp";
LPCTSTR lpszTitle "12 P19 Viewportl2 with tooltips ";

int X=0, Y=0; /* current output location */
int maxX, maxY; /* screen dimensions */
HWND tbWnd;

TBBUTTON tbButtons [NUMBUTTONS] ;

int APIENTRY WinMain ( HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPTSTR lpCmdLine, int

nCmdShow)

{
MSG msg;
HWND hwWnd;

WNDCLASS wc;

// Register the main application window class.

[ e e e e e e e e e et e

wc.style = CS HREDRAW | CS VREDRAW;

wc.lpfnWndProc = (WNDPROC)WndProc; /* window function */
wc.cbClsExtra = 0;

wc.cbWndExtra = 07

wc.hInstance = hInstance; /* handle to this instance */
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wc.hIcon = LoadIcon( hInstance, lpszAppName ) ;

/* icon style */

wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
/* cursor style */
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;
wc.lpszClassName = lpszAppName; /* window class name */

if ( IS _WIN9S )

if ( 'RegisterWin95( &wc ) )
return ( FALSE );
}
else if ( !RegisterClass( &wc ) )

return ( FALSE );
hInst = hInstance;
// Create the main application window.

hWnd = CreateWindow ( lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,
NULL,
hInstance,
NULL

if ( 'hWnd )
return ( FALSE );

InitToolbar () ;

InitCommonControls () ;

tbWnd = CreateToolbarEx (hWnd,
WS VISIBLE | WS CHILD | WS BORDER | TBSTYLE TOOLTIPS,
ID TOOLBAR,
NUMBUTTONS,

325 opomwn oTpo 12 pan



hInstance,

IDB TOOLBAR,
tbButtons,
NUMBUTTONS,
0,0,16,16,

sizeof (TBBUTTON) ) ;

ShowWindow ( hWnd, nCmdShow ) ;
UpdateWindow ( hWnd ) ;

while ( GetMessage( &msg, NULL, 0, 0) )
{

TranslateMessage ( &msg ) ;

DispatchMessage ( &msg ) ;

return ( msg.wParam ) ;

BOOL RegisterWin95( CONST WNDCLASS* lpwc )

{

WNDCLASSEX wcex;

wcex.style = lpwc->style;
wcex.lpfnWndProc = lpwc->1lpfnWndProc;
wcex.cbClsExtra = lpwc->cbClsExtra;
wcex.cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
wcex.hIcon = lpwc->hIcon;
wcex.hCursor = lpwc->hCursor;

wcex.hbrBackground = lpwc->hbrBackground;
wcex.lpszMenuName = lpwc->lpszMenuName;
wcex.lpszClassName = lpwc->1pszClassName;

// Added elements for Windows 95.

wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL"):;

return RegisterClassEx( &wcex );
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/* This function is called by Windows 95 and is passed
messages from the message queue.*/
LRESULT CALLBACK WndProc ( HWND hWnd, UINT uMsg, WPARAM wParam,
LPARAM l1lParam )

HDC hDC;

LPTOOLTIPTEXT TTtext;

PAINTSTRUCT paintstruct;

static HPEN hRedpen, hGreenpen, hBluepen, hYellowpen,
hOldpen;

static HDC memdc; /* store the virtual device handle */
static HBITMAP hBit; /* store the virtual bitmap */

static HBRUSH hBrush, hOldbrush; /* store the brush handle */
static int orgX = 0, orgY = 0;

switch ( uMsg )
{
case WM CREATE:
maxX = GetSystemMetrics (SM CXSCREEN) ;
maxY = GetSystemMetrics (SM CYSCREEN) ;

/* make a compatible memory image device */
hDC = GetDC (hWnd) ;

memdc = CreateCompatibleDC (hDC) ;

hBit = CreateCompatibleBitmap (hDC, maxX, maxY) ;
SelectObject (memdc, hBit);

hBrush = (HBRUSH)GetStockObject (WHITE BRUSH) ;
SelectObject (memdc, hBrush) ;

PatBlt (memdc, 0, 0, maxX, maxY, PATCOPY):;

hRedpen = CreatePen(PS_SOLID, 1, RGB(55,100,80)):;
hGreenpen = CreatePen(PS SOLID, 2, RGB(0,255,0)):;
hBluepen = CreatePen(PS SOLID, 3, RGB(0,0,255));
hYellowpen = CreatePen (PS_SOLID, 4, RGB (255, 255, 0));

/* save default pen */

hOldpen = (HPEN)SelectObject (memdc, hRedpen) ;
SelectObject (memdc, hOldpen) ;
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ReleaseDC (hWnd, hDC) ;
X = 40;
Y = 40;
break;
case WM NOTIFY: /* respond to tooltip request */
TTtext = (LPTOOLTIPTEXT) lParam;
if (TTtext->hdr.code == TTN NEEDTEXT)
switch (TTtext->hdr.idFrom)
{
case IDM LINES:
TTtext->1lpszText = "Lines";
break;
case IDM RECTANGLES:
TTtext->1lpszText

"Rectangles";
break;

case IDM ELLIPSES:
TTtext->1lpszText = "Ellipses";
break;

case IDM ORG:
TTtext->1lpszText = "Change Org";

break;

case IDM SIZE:
TTtext->1pszText = "Change size";
break;

case IDM ABOUT:
TTtext->1lpszText = "About ";
break;

}

break;

case WM COMMAND
switch ( LOWORD( wParam ) )
{
case IDM LINES:
/* set 2 pixels */
SetPixel (memdc, 40, 14, RGB(0, 0, 0));
SetPixel (memdc, 40, 15, RGB(0, 0, 0));

MFC-Y ®1any Win32API 328



LineTo (memdc, 100, 50);
MoveToEx (memdc, 100, 50, NULL);

/* change to green pen */

hOldpen = (HPEN)SelectObject (memdc,
hGreenpen) ;

LineTo (memdc, 200, 100);

/* change to yellow pen */
SelectObject (memdc, hYellowpen) ;
LineTo (memdc, 0, 200);

/* change to blue pen */
SelectObject (memdc, hBluepen) ;
LineTo (memdc, 200, 200);

/* change to red pen */
SelectObject (memdc, hRedpen) ;

LineTo (memdc, 0, 0);

/* return to default pen */
SelectObject (memdc, hOldpen) ;

Arc (memdec, O, O, 300, 300, 0, 50, 200, 50);

/* show intersecting lines that define arc */
MoveToEx (memdc, 150, 150, NULL) ;

LineTo (memdc, 0, 50);

MoveToEx (memdc, 150, 150, NULL) ;

LineTo (memdc, 200, 50);

InvalidateRect (hWnd, NULL, 1);
break;
case IDM RECTANGLES:
/* display, but don't fill */
hOldbrush = (HBRUSH) SelectObject (memdc,
GetStockObject (HOLLOW BRUSH) ) ;
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/* draw some rectangles */

Rectangle (memdc, 50, 50, 300, 300);

RoundRect (memdc, 125, 125, 220, 240, 15,
13);

/* use a red pen */

SelectObject (memdc, hRedpen) ;
Rectangle (memdc, 100, 100, 200, 200);
SelectObject (memdc, hOldpen) ;

/* return to default pen */

/* restore default brush */

SelectObject (memdc, hOldbrush) ;

InvalidateRect (hWnd, NULL, 1);
break;
case IDM ELLIPSES:
/* make blue brush */
hBrush = CreateSolidBrush (RGB (0, 0, 255));
hOldbrush = (HBRUSH) SelectObject (memdc,
hBrush) ;

/* fill these ellipses with blue */
Ellipse (memdc, 50, 200, 100, 280);
Ellipse (memdc, 75, 25, 280, 100);

/* use a red pen and fill with green */
SelectObject (memdc, hRedpen) ;
DeleteObject (hBrush); /* delete brush */

/* create green brush */

hBrush = CreateSolidBrush (RGB (0, 255, 0));
SelectObject (memdc, hBrush) ;

/* select green brush */

Ellipse (memdc, 100, 100, 200, 200);

MFC-% ®1any Win32API 330



/* draw a pie slice */
Pie (memdc, 200, 200, 340, 340, 225, 200,
200, 250);

SelectObject (memdc, hOldpen) ;
/* return to default pen */
SelectObject (memdc, hOldbrush) ;
/* select default brush */
DeleteObject (hBrush) ;
/* delete green brush */
InvalidateRect (hWnd, NULL, 1);
break;
case IDM SIZE:
X += 10;
e = ali0)
InvalidateRect (hWnd, NULL, 1);
break;
case IDM ORG:
orgX += 50;
orgY += 50;
InvalidateRect (hWnd, NULL, 1);
break;
case IDM RESET:
orgX = 0;
orgY = 0;
X = 40;
Y = 40;
case IDM SHOW:
ShowWindow (tbWnd, SW RESTORE) ;
break;
case IDM HIDE:
ShowWindow (tbWnd, SW HIDE) ;
break;
case IDM CLEAR:
/* reset current position to 0,0 */
MoveToEx (memdc, 0, 0, NULL);

/* erase by repainting background */

PatBlt (memdc, 0, 0, maxX, maxY,
PATCOPY) ;

InvalidateRect (hWnd, NULL, 1);

break;
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case IDM ABOUT
/* Show abour button as pressed*/
SendMessage (tbWnd, TB CHECKBUTTON, (LPARAM)
IDM ABOUT, (WPARAM) 1);
DialogBox ( hInst, "AboutBox", hWnd,
(DLGPROC) About ) ;

/* Reset the help button */
SendMessage (tbWnd, TB CHECKBUTTON, (LPARAM)
IDM ABOUT, MB OK) ;

break;

case IDM EXIT
DestroyWindow ( hWnd ) ;
break;

}
break;
case WM PAINT: /* process a repaint request */
hDC = BeginPaint (hWnd, &paintstruct); /* get DC */

/* set mapping mode, window and viewport extents */
SetMapMode (hDC, MM ANISOTROPIC) ;

SetWindowExtEx (hDC, 200, 200, NULL);
SetViewportExtEx (hDC, X, Y, NULL);
SetViewportOrgEx (hDC, orgX, orgY, NULL);

/* now, copy memory image onto screen */
BitBlt (hDC, 0, 0, maxX, maxY, memdc, 0, 0, SRCCOPY)
EndPaint (hWnd, &paintstruct); /* release DC */

break;

case WM DESTROY
DeleteObject (hRedpen) ;
DeleteObject (hGreenpen) ;
DeleteObject (hBluepen) ;
DeleteObject (hYellowpen) ;

DeleteDC (memdc); /* delete the memory device */

PostQuitMessage (0) ;
break;

default
return ( DefWindowProc ( hWnd, uMsg, wParam, lParam ) );

return( 0L );
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LRESULT CALLBACK About ( HWND hDlg,
UINT message,
WPARAM wParam,
LPARAM lParam)

switch (message)
{
case WM INITDIALOG:
return (TRUE);

case WM COMMAND:

if | LOWORD (wParam) == IDOK
| | LOWORD (wParam) ==
{
EndDialog (hDlg, TRUE) ;
return (TRUE) ;
}
break;
}
return (FALSE);

/* Initialize the toolbar structures.

void InitToolbar ()

*/

tbButtons[0] .iBitmap = 0;

tbButtons[0] .idCommand = IDM LINES;
tbButtons[0].fsState = TBSTATE ENABLED;
tbButtons[0].fsStyle = TBSTYLE BUTTON;
tbButtons[0] .dwDhata = 0L;

tbButtons[0] .iBitmap = 0;

tbButtons[0] .iString = 0;

tbButtons([1l] .iBitmap = 1;
tbButtons[1].idCommand = IDM RECTANGLES;
tbButtons[1].fsState = TBSTATE ENABLED;
tbButtons[1].fsStyle = TBSTYLE BUTTON;
tbButtons[1l] .dwData = 0L;

tbButtons[1l] .iString = 0;
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tbButtons[2]
tbButtons[2]
tbButtons [2]
tbButtons[2]
tbButtons[2]
tbButtons[2]

.iBitmap = 2;

.idCommand = IDM ELLIPSES;
.fsState = TBSTATE ENABLED;
.fsStyle = TBSTYLE BUTTON;
.dwhata = 0L;

.iString = 0;

/* button separator */

tbButtons[3]
tbButtons [3]
tbButtons[3]
tbButtons[3]
tbButtons[3]
tbButtons [3]

tbButtons[4]
tbButtons[4]
tbButtons[4]
tbButtons[4]
tbButtons[4]
tbButtons [4]

tbButtons[5]
tbButtons[5]
tbButtons[5]
tbButtons[5]
tbButtons[5]
tbButtons[5]

tbButtons[6]
tbButtons[6]
tbButtons[6]
tbButtons [6]
tbButtons[6]
tbButtons[6]

tbButtons[7]
tbButtons[7]
tbButtons[7]

.iBitmap = 0;

.idCommand = 0;

.fsState = TBSTATE ENABLED;
.fsStyle = TBSTYLE SEP;
.dwhata = 0L;

.1String = 0;

.iBitmap = 3;

.idCommand = IDM SIZE;
.fsState = TBSTATE ENABLED;
.fsStyle = TBSTYLE BUTTON;
.dwhata = 0L;

.iString = 0;

.iBitmap = 4;

.idCommand = IDM ORG;
.fsState = TBSTATE ENABLED;
.fsStyle = TBSTYLE BUTTON;
.dwData = 0L;

.iString = 0;

.iBitmap = 0;

.idCommand = 0;

.fsState = TBSTATE ENABLED;
.fsStyle = TBSTYLE SEP;
.dwData = 0L;

0)7

.1String
.iBitmap = 5;
.idCommand = IDM ABOUT;

.fsState = TBSTATE ENABLED;
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tbButtons[7] .fsStyle = TBSTYLE_BUTTON;
tbButtons[7] .dwDhata = 0L;
tbButtons([7] .iString = 0;
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DYA0Y) DYaMYwN OTpa
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.(Progress Bar) mnTpnnn M (Trackbar) na>pyn 09 ,(Up-Down) NON-NOYN

non-n7yn 170 13.1

1Y TP9 .(Up-Down Control) NVNR=-nY¥n Tpa NIN 1NN DOWYINYN DXTPIN TN
D9 MNPAY DOXNN NN P 99N NIN 1090 X9Y (Scroll Bar) N9y 0o ,nvynd NN
MNON MY DMINP YD NINIAN ORTNA .ONPIY DO NN D¥IN N TN NP9
DYRY DXIANN D) DINP .MYNWYN MON ,NYYNII DNVP DNOY NIMIN Y0V
NNY T .OINNT VIDOWUNN NOYIN DN TN ,NDY) DI DY NIPYY DIINNN
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DY 2DOPWAY PRNNY NDYD) DA : DT XNYN NNRA NVN-NYYN TP DP¥IND 1NN
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,Spin TP92 DXWNNWNVYI (Spinner IX) spin TP I8 ,NY NIPN2 (Edit Box) N9y
OP 1991 PUMLIN PN TP DIVOVY NVITTN NNPNN DD NN NPADHN NIIYNN
DHINTL .NOVN-NOYN PTPAY MNRNDNT PNY PN NT P9 .OMMWYMY IPDIND TINND
9aPY YT 7N PON DY TPON NN 2ADWI NIV IDINY PINRNDNY TP NN NNUNIN

.12IY NDND AWIPN NON-NIYN TP ,NYYND NIN spin TP ,TI1IINY .spin TP

nuN-N7yn TPS Nx:

nININNN CreateUpDownControl() 1P8PNoN NN Syan ,NVN-nNoyn Tpo NNy
(Yoo

HWND CreateUpDownControl (DWORD Style, int X, int Y, int Width,
int Height, HWND hParent, int ID,
HINSTANCE hInst, HWND hBuddy, int Max,

int Min, int StartPos) ;
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nLuN-n7Yn TEFS NIYTIN

AOW ARD PION DR WM_VSCROLL NyTIiN NYIYW NIN ,TPIN X010 TAX DY DINMOYD
YT DY NOWwIND Ny WM_VSCROLL MmyTin .1pon S¥ n>1n NN 95> IParam
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.WUTNN 92NN NoNN YW TN NIN WParam

.0 Xyn LParam

DN DIPINN DX NYAP
.0 Xy WParam
NTNN INDNN OIPNN XIN LParam

2SNONN DINNN AN NYIP
.0 Ny WParam

TN DX 991 NYMIN DY TIMN PONN XIN LParam
TIVN DX 9Y51 NYMN YW NN PONN ;9N DPNN
IO

UDM_GETBUDDY

UDM_GETPOS

UDM_GETRANGE

UDM_SETBUDDY

UDM_SETPOS

UDM_SETRANGE
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noun n7un TPO N¥95n

NNNT .NY-IT NN TINI ONNSY NON-NOYN TP NN NNAN UpDown NN
95 .50 YNONNNN 1PN ,0-100 NIN TPAN DIND .IINN NIND IIPN IPN TP 1N
YTNN DIPMIN XM L(NDN DY NYOND MYNNNI) TPON DIPMD NN DNIVNHY DY

MOY-YTN NN DY MPYN N

N> I IOINY ©°02an) . Chapl3\UpDown 7109PN2 ANYNI NMNOYA NNIDINN
. (DlgBox

LYY NPT PNN 13.1 OOVWIN .NVN-NYYN TPAN NN NN NN NPY-YTN NN
:NAN TIPN MYNNNI NOPY-1TN NN DR DONNNRD YN 1N TPAN .NMDINN DV

case WM INITDIALOG:

udWnd = CreateUpDownControl (
WS CHILD | WS BORDER | WS VISIBLE,
10, 10, 50, 50,
hDlg,
ID UPDOWN,
hInst,
NULL,
100, 0, 50);

return 1;

Demontrte Up-Down Control %]

37
.

NVN-NZYN TP DY NNYNIN NNPNTH NN DY VY :13.1 DIVIN
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10,10 DYP>Na NVN-NYYN TP NINY CreateUpDownControl() NP8PNAY INIPN
NN YV 12-1I0N XN 1PN L5050 NIN ©XHDPY92 1PN TN .NOW-ITH NN TINA
NI TPON DY NNINN 190/ AN 1D NN (hdwnd) NHY NN 199 ,MY-1TN
NN IR ,NY TIWD PP NPXY NVIVA N MNAOY NPNTN . ID_UPDOWN
92NN VNI .INNN SV YINN T NN hinst A PRTIND NMIVY MINK
Ty 0 XD TPAN DY NYIWAN DIND 92N NDN YINdY XD PRY 11 NULL Ty Dapn

.50 NN YNYNNNN ©P*HM,100

TIPN .NY-1TN NN SR WM_VSROLL NyTIN NNOW ,TPaN DN DXVUMIYW DY DD
NPT DTN LTPON OV TN AN DON [Param .TwnNNa AN NYTINA Y90NY
TPON MNY IN NTND NIVN2 ,CreateUpDownCntrol() NPSPNON 1> DY NITMIN
TOER AYIWON 199Y ,T292 TNN TP NYDID MDY NNNTH .AYTINN NN ANY
DN TNN YOV ,0%19 DXTP DY0NY DMIYY DOUYN DNV NNT NMYY .NINPN

STPAN MINT DN PITAD TAPNY TOY 1991 ,NYTIN NN HNON

case WM VSCROLL: /* manually process an up-down control */
if (udWnd== (HWND) 1Param) {
udpos = SendMessage (udWnd, UDM GETPOS, 0, 0);
wsprintf (szBuffer, "%d", LOWORD (udpos)) ;
HDC hDC = GetDC( hDlg );
TextOut (hDC, 55, 30, " ", 6);
TextOut (hDC, 55, 30, szBuffer, strlen(szBuffer));
ReleaseDC (hDlg, hDC) ;
return 1;

}

My8NN1 UDM_GETPOS nyTInN DXNYIY NOUN-NOYN TP YW wINn Dypdnn noapd
TN NN TV ,ITMND TN DY TN PN XN DI NN .SendMessage()
.POY-YTN NN DY MPYHN

Spin T7o Ny 13.2

MYP NIN DD 7772 TN 12 WINIWL) INNXY NON-NOYN TP DY NP yI PR
9x NMIMYN .spin TPA XIPI ,NIPIY NN DY 27N N3 NON TPAYD .NDIY MIND
,IVYND 1712y DTN NN FYSNN NPODN NI ,Spin TP 2N VINIY Nvy
.D20INN TINN ONWID DXANWN 1D TYMY TN PRI PVIYNY YUMLIN RIN spin TP

INND .AVN-NOYN TP HY 93N NOND NI TP PTHND TYY ,spin TP NNY »T>
YOS MNY DIMY DY Y51 NDIYN NN TPIN YW WIND DIPIMIN NP )1ON
STP92 TN 927N RVANY ,NIIYN NNV TIVN IR NIT> MYN ONX ,90N2 TP
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Spin T 7¥ AnaIT? NndIN

97y NPN NADIN ,NPYNT D220V MW YXINNN VIV TONN NI spin TP NPY
TP NPYY MY 92N NOND NDND T NIV NNV .IDINN HY DARWNN NDIPD
. Chap13\Spin MVIYYPNI NXRYN) NMNOYA NINNND .NVN-NIYN

010NN YW VY NANT PIN 13.2 OVIN

Demonstrate Spin Control [ %}

2 B \

Cancel |

Spin TP YW NNXYTNN NN DY VO NPNT :13.2 BIVIN

:12nY case WM_INITDIALOG Y¥ T2 1Y ,spin TP 981 T8 »any 15

case WM INITDIALOG:

hEboxWnd = GetDlgItem(hdwnd, ID EBI1);

udWnd = CreateUpDownControl (
WS CHILD | WS BORDER | WS VISIBLE |
UDS SETBUDDYINT | UDS ALIGNRIGHT,
10, 10, 50, 50,
hdwnd,
ID UPDOWN,
hInst,
hEboxWnd,
100, 0, 50);

return 1;

ONPNAY NIIPY NN TIMIND PDY ,DARYNN NP2 NITIN MOW-YTH NN
: GetDlgItem() S¥ NITHNN 19N .NYYW NV IR HaPY »15 GetDIgltem()

HWND GetDlgltem (HWND hDialog, int ID);

MY-ITH NN YW PN ANV TPON IN 1T NINN GetDigltem P89N
ATPON YW NNTRN 19000 NN Ayn ID .hDialog-1 NATIN TPAN NN NYIINY
NULL 79y 780197 1010 NI YY Npna
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O8PNON TN 92N ITND NN NN L,MY-ITH NN YV TN NYAPNNY Y2
NONN NI NN NN DY 1IPPWA TPoN I8NYW ¥IIa .CreateUpDownControl()
.SpiN TP AN ,DMIVN DY SUNMIVIN NYIP DN DY 1NN

napyn 0o 713.3

NIPIV (Trackbar) Na*pyn ©9 NIN ,NINMITN NI1NIAN NP OITTINDN DYTPON TN
TN MDA MINNT NIV NN INININA PO DT TP (Slider) N99) 1P D) OINOYD
5NN .NDY0N TINA MW HNN 591D N TP INIVD NMDIYN N ,0°317 MNIVPIHN

.20 DN PVLITND NNYHINRINY MIND ,NNIT J9INA 12 NIV

SRR JPNN DY MPAAD NTYPH NMIDNNY TYND TNPHI DYDY NIPY 09
NMIPY NYIAPY 2973 MIONPRI NVIOYY NN SYNHN ON NDPY 209 ,NNDNTD
AoV D TIN

78PN N CreateWindow() 7P8PI91  wnnWN  ,NPY D NP
TNY PR .NMND YW NP DTN VI NPAYN ININND .CreateWindowEx()
NNNDNY 191 TN ,PI92 IHNY NHNTA NDPYN D NIAY YTNHNN NNINDN VLIINI
NI N2PYN 09 YV (Window Class) Ponn npunn .2InonY 0Imw»a vinw 1o

NONN YW NNV INY NWYNDY  TRACKBAR_CLASS

NPy '09 7w nianao

.13.3 NY20V2 DXYN DNAY DINIMNN .NDPY DI NPXI TNIVIY THIY MNND PN
DTN PO PN XINY ON [ TBS_AUTOTICKS 110N DX 91951 DIpnn 1112
.NPYN DI HY (NHNPO) DH37DN DN NON 0NN NN NDY0N TND DY PYR

N2PYN DI YV NNDN NMMIVON :13.3 NHav

Y IMIND VPOIND Nno

NPYN DI NDYON 8D NN MM | TBS_AUTOTICKS
(57NN NIH2) PN NDPY U | TBS_HORZ
YOIN NPY U9 | TBS_VERT
(97TPNN NI2) ©IN NPNNN DTN D | TBS_BOTTOM
DON DYN NN MO | TBS_TOP
DAY YNPWN NN MIND | TBS_LEFT

092 103 NN N | TBS_RIGHT

DAY >N MWN NN D | TBS_BOTH
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N2'7yYn 09 NIYTIN NI7wn

NDPYN DI DR MYTIN O1PIAYN XD D) ,NVIGY DINK DOMYN DXTPIY NNITI
D9 Y MXNN MYNINN NN NMNN 13.4 NY2V .SendMessage() NP¥PNIN MYNNNI
TBM_SETRANGE :T'nmn vynd mM>SYO Oy MY MyTin SNy mn»p .Npyn
MNP NNRY TPON DY NDIYIN DINN X MYNIP WX MyTn .TBM_SETPOS-
NIYA TPON NPY DY NON OIMINND NIAPY 1NN KD .NHNRNNA ONYNNNN

.CreateWindow()

NDPYN DO OV NMMIMNIN MYTIN :13.4 NYaV

mynvn

nynn

SNONN OPINN NOIAP
.0 N0 wParam
.0 X0 IParam

.N2PYN D9 YV YHDIOPNN DINNN NP
.0 Xy wParam
.0 X0 IParam

.NPYN DI YV HOYNPNN OINNND NYAP
.0 Nyn wParam
.0 Xy IParam

JSNONN DIPYNHN NYIP
TPAN VY TN 0-1D NNV TIY Y2APN wParam
NN PPN 992 0 N, WTHN

UTNN DYPINN NN DYON IParam

S1PON YW N9IYON DINN NV

TPON VN TNXD 0-n NNV TIY DapPN wParam
NN DIPN 992 0 N, WTHN

SY NNNNN INNP .NYIVON DIND NN DYIN IParam
NPYN DN ,NDNN DY TININ PYNI X¥N) DINNN
APOYN NN NN 901 NN

S9POPNN DINNN NYIP

TPON VN TNND 0-n NNV TIY YapN wParam
NN DIPN 992 0 N, WTHN

9N OINN DY HOYMOPNN TIVN NN D¥IN IParam

SO»NN DINNN NYAP

TPON VN TNXD 0-n NNV TIY 92PN wParam
SNR NP 992 0 IN,WTNN

.N2Y9N DINN DY YONPOPNN TIVN DX D51 IParam
.N2IY9N DINN Y HOHNINN TIVN NN 90N [IParam

TBM_GETPOS

TBM_GETRANGEMAX

TBM_GETRANGEMIN

TBM_SETPOS

TBM_SETRANGE

TBM_SETRANGEMAX

TBM_SETRANGEMIN
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N7y 09 NYTINa 219'0

N0 ¥ TN PoNN .WM_HSCROLL 199310 NYTIN NN ,NDPYN DD DINIYS
NPYN DI DY TN NN D¥93 IParam .N2IVAN MINNK NN IN»NHY TIY 9910 wParam
.NDPYN DI HY MDIPNRT MYTINNN PON NMXN 13.5 NIV .AYHINND NX IV

NDPYN D9 Y NN notification myTIn :13.5 NYav

mynvn nyNn

YOI TIVD TY NYIN NN ; END wpn XN | TB_BOTTOM
N2PYN D NOWH OVPD | TB_ENDTRACK
VNS XN IN NP> XN YWPN XN | TB_LINEDOWN
NYYNY NN IN NONRNY XN WP XNDY | TB_LINEUP
1971 9% 925y3 N¥’NY N ,PGDN wpn XN9Y | TB_PAGEDOWN
19931 YINN 925y N¥PNY N ,PGUP wipn NNYY | TB_PAGEUP
925¥N NITYA NN NN | TB_THUMBPOSITION
925¥N NITYA NN NN | TB_THUMBTRACK

HOME wpn XnYy | TB_POP

n'7yn 09 Y AnaTh N"DIN

N>INWI .spin TR DY NNTIPN MMI0IND NDPY DI NDIN NNAN AlIL3 10NN
S19°09) ,spin TR 52PN MNNY AN NDPYN DI NNY DI D MDD NIV ,NNIN
PN 13.3 OOWIN .NDPYN DI I DY NV NMYTIN NNYOY DNTNY 1N 1T 19N

.Chap13\All13 910°5PN2 NNNNI NNINDYI NIIDIND .NMIDINN DY VIS NPT

Demonstrate a Track Control W
8 - X
N

~E

Cancel I

N2PYN 09 NINN YW LY NENT :13.3 OIYAN
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D9 HY NYIWYON DIND .NDPYN DY spin DITPIN DIINN MW-1TN NN NISN DY
TN OINNN) 5 TIVN DY NANIN NINM NP Nya 10 Ty 0-D yap) NPYN
VIPRAN NIYA Yap) DINNNY 2D DY .(spin TPy D) DMNN) NONN PNONNNN
AN YT .PIN B9V TIVY (Integers) DXNYY DYDY MY 918N TWN ,MAKELONG()

:NTIPON

DWORD MAKELONG (WORD Iow, WORD high) ;

0NN ,TIIRD TN OV NN NIMIN DY TN PONN DR 520N low VNN
TNY WY DIPNIA TIND YWY MAKELONG() YIpNHnD .Ma2xN NPon NN 901 high
SN OOY 7YY DI DY TTIPY

NDPYN DO Y IMPIN MPWY WM_VSCROLL MyTIn 97 spin Tp9a »»dw 9o
: ONDNN2

case WM VSCROLL: /* process up-down control */
if (udWnd== (HWND) 1Param) {
trackpos = GetDlgItemInt (hDlg, ID EB1, NULL, 1);
SendMessage (hTrackWnd, TBM SETPOS, (WPARAM) 1,
(LPARAM) trackpos) ;

return 1;

DNIP MYNNNI NDIYN NDNN WIND TN IR Yapn ININY case LIV
nmYY ,GetDigitemText() NO8PNaY NN P8PNON .GetDIgitemInt() NI8pPNAD
N2) ,N2°N2 1DIND DHPYN DHYN TIVN DX NINN XONY DTV LYNY 5 P92
NN NN GetDIgltemInt() ,102 NVHINHN NN NDYON NNN OX ,NNONTY .LOPL
21292 ©1901 DYDY MYVINY NIIY MNY NI PNPNNY 1IN .102 TN

;DY NMANN OIN

UINT GetDlgItemInt (HWND hDialog, int ID,
BOOL *error, BOOL signed) ;

ID .NDMYN TPO NN NYIOINY MW-1TN NN Y NHNAND M NN Payn hDialog
TIY NYDN NPINX NDIYN NN OX .NOY-1TN NN DY NNTOIN 190NN NN AN
NNONN L1909 29327 995 Ypin Ty XY L0 TIVD NN NPNON PINN PPN 290N
.€rror MNWNI NXNNI PIUN YIANNAY MINYND YT JY DOYIN NINYYI IN ISP
SV NAPNA 0-) PPN NIN INNN TIVAIY NIPHNA 0-n NNV TIY DIP> DY MINWN
9019910 OIPN2 NULL DTHINY 991N ,NT 0N MINDWYN DIYNND PTYN ONX .INNDY
N signed VNIV NIPNA (Signed) )P0 DY TIV INN IXPNION .NISPNO2

NN D9P9 992 1990 XYY TV INL,0-0

MYSNNI NDPYN DY MM 0 ,NDYN NN MITHIND IMNMOVIY INND
D92 YUNIVIN J9INI RVAN’ Spin TP T2 MNPV Y5 75 .SendMessage() NP¥PNIN
.NPYN
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79 N99VNY WM_HSCROLL nyTin NYapd NN NXPYN 09 DY nynn bo
case WM HSCROLL: /* trackbar was activated */

if (hTrackWnd != (HWND)lParam) break; /* not trackbar */

switch (LOWORD (wParam) ) {
case TB TOP:

case TB_BOTTOM: /* For this example */
case TB_LINEDOWN: /* all messages will be */
case TB LINEUP: /* processed in the same */

case TB THUMBPOSITION: /* way. */
case TB THUMBTRACK:
case TB PAGEUP:
case TB PAGEDOWN:
trackpos = SendMessage (hTrackWnd, TBM GETPOS,
0, 0);
SetDlgItemInt (hDlg, ID EB1, trackpos, 1);

return 1;

break;

SUNIVIN J9INA OIPYNN )ITYNN ,NDPYN DI DY NN AR DI YNNYNNYO
NDPYN DI Y YINN TIVD DX NYAPN MIDND .TO2 Y9VYN NNV MINHNM
TP YV NOMIYN NN NIINY TIVN .Spin TP PNITYY ININ NYNINY NN INRY
N219NN NN NN NYNAN PPN SetDigltemInt() NYNPNON NITYL yap) M

: AN NON T .90 NININY GetDlgItemInt() NP¥pNan Hv

BOOL SetDlgIltemInt (HWND hDialog, int ID,
UINT value, BOOL signed) ;

TP NN NYONY MY NN OYW NPNND T DX ayn hDialog 2vnI9n
WY TIYN DX 90N value .NW-1TN NN YWY NNIIN 1901010 DX ayn ID .nvIvn
YNy 1NN L,0-n VY TIY DON signed VNI DN .NDIYN NN DNNY
.(Unsigned) 110 X295 190105 5010 XINY TIYD DXON»NN ,NINK DMWY DII9010
N NOWD DY NIPNY L0-10 NNV 90N PPN NINND NINYNN SV NIPna

.0 NN

99000 ,NYYNY .NTOPNN IN L7120V NIV NDPYN DO AR DINY N ,N0NTa
990N HYVAY NI .NTOPHN PYNNI HNY TYVPH TB_ NON MYNHINN Y N Hn
ININD NN PYT MYTIN

DTV LPVITND MY NI MISIY NIDNA spin TP NDPYN DI Pa NN
JINNDNY NN DOYIAY NDPY Y03 DIMIW1I ADYD JN1) .TAD2 NYNND TND
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ninTpnn 09 13.4

DXTPAN TIMN DVIWAN DXTPON TNN NN (Progress Bar) mn4Tpnnn o9
¥ NON NI MNRTPNN D9 .NYIWE2 NID D9 712D TN ORTNA .DXWTNN DOMWUNN
MNTPNN 09 ,NNNTY .NIVINK NNOWN HY MININ MNTPNN NN PINY TN

2PN NPINM DI¥AP NIV NPINN ,MPNT NPINNI TIND DYIPN

W ,CreateWindow() 8PMdN  NIYaA NMNTPNNN D9 DX OMINY
.PROGRESS_CLASS Y20 nponn N TN N1tya CreateWindowEX()

NINTENN 09 NIYTIN NIA'Y

DO MYTIN DX NMOYH >3 SendMessage() NMIPNN NIXPNN NN NININ NINNND
MYTIN DY 553 7772 .()NWID MYTIN XM 1OX MNTPNNN D) MNTPNNIN
MTNN NN 13.6 MDAV .NOVND MNTPNN TONN NN DN DINN NYIAPY

INTPNNN DA DY MXINN MYTINNN

0 Y2 79y 95 39 NN 3 N L100 1Y 0 NI MNTPNNN D9 YV HTNNN DIND
NYTIN MYNNNI 5HD  TIT2 OYYN NNOVYND MNTPNN MINN .65,535-5
MP D MINIPIV ,WUKRIND NP NN DTPNND DY NN NYTINN .PBM_STEPIT
79> 09N TN OAY IMNYY DN TN L,10 NI DYDY DY STNNn DT . (Steps)
VINID MNTRPNNN NMINND WHWH MNTPNNN O 1PN DX DTPNY 933 RHNNN

.100%-2 NYIYWNRN NNROVYN 1N XN XIN 2801 1O9) ,NDOWNN

NINTPNN 09 7¥ QLIYD N'DIN

NINY NIDINN . MNTPNNN DI DIWNNYN T NNNTH NNIAN Progress NN
MNTPNNN D DINN .Progress NIPIY IXNDY MNTPNN DI NNV NOW-1T NN
D9 DTPNN ,I¥NON DY DIXNDY DY Y53 .5 DWW NY DN DTN ,50-Y 0 Pa NN
19INT TONNN NVW-1TN NN NNOYI ,XON DINY Y3712 .NIDN NYIDS MNTPNNN

SUMIVIN

MNTPNNN D9 Y MHIN MYTIN :13.6 NYaL

mynvn nyNnn

NN 0NN ST NYDII MNTPNNN 09 NN DTPNY | PBM_DELTAPOS
.DTIPN DIPPHRN

YTNN NYY091 DT NN DD wParam

.0 Xy IParam

.DTIPN DIPMIN NN .NMINTPNNN DI DY DIPInn Ny ap | PBM_SETPOS
WUTNN ©YPNN DX DY wParam
.0 Xy IParam
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mynvn nlasn

9ININ DTIPN DINNN .NINTPNNN D YV DINNN NY2P | PBM_SETRANGE
YI13)397 1YY, N9 YW MAIN PONA YDNI0PNN 1DV
SN NPoNa

.0 Xyn wParam

Y MAN PONAYONIOPNN I .OINNN NX D51 IParam
STVIN NPYNA YIMIINN DIV NN

NYOIN TN MM (NYYDN) MNTPNNN NN NY1AP | PBM_SETSTEP
DTN

NYTNN DY IR 9751 wParam

.0 NN IParam

.NY0IN HTNY OXNNA VN DY | PBM_STEPIT
.0 Y0 wParam
.0 XY IParam

MNTPNNN 0 DY MIDINN VYO DY NPT NN 13.4 DXVIN

Demonstrate a Progress Bar [ %}

Progress Bar

[[L]] |

Cancel |

MNTPNNN DI DY MININN VY KV NPNT :13.4 BIYIN

.Chap13\Progress 70YPN2 NXSNY NNINOWIA NN

19IND NNTPNN NINNNY PNV YHNYNY NN TY MNTPNNN DIY N v
YNRNYNN L7901 NI MPTNI MNTPNNN D9 NN 1OTYD PIY DNX DY PPN
NN MYN ON DO PYTY TINNNY TYNY , MNTPNNN DI P8NY YN HY TMO
INNNY NAVNNI AVNNN DX DNNND DI1DY M IXP YNRNYN DOTN OXD DN

aloRly)

,(Status Bar) 2859 HIY DO DAMWYN DXTP Yy THYM TWHN NIN P93
(Tree View Control) Y¥n N385 1991 (Tab Control) 7159504950 1p9
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14 o

DAaNIYN DrIPa YY qON Van

oYan TPNNI .9X NMPN Y DXAMYNN OXTPIN YY NIDN NPPD INN N P92
Tree) XY I8N TP (Tab Control) M©Y095N 19 ,(Status Window) axnin )oNa
DNINY DXDN DOMYN DTPS NYDD 9x NMMON ,7a0 nmwny .(View Control

STRNYA NPNYOIRTND NNIN

avnn in 14.1

201N DXIVNID IN DIMIND ,DNINVN 2NN DY YNRAYND NNTO TNN ¥ DIMYD
TPO DMMN 9X MINYN 927N DY) N2 TITN AN NNNYY 1IN 95 NPHN N2yl
.(Status Bar) a¥nn NYIY X (Status Window) a¥nn Pon XIPIY It NIVNY NPN

25INY NMYPN YN NYDIDY,TONT NONNN ANIY NININY NNIY XIN 28010 )I9N

NIV 22090 DIV ANN NNV DY .ANNT MNY NN DYMY DPY NYTY NN
LDV 2NN MHINNY YAPY PYNN IWIRND

axn [1I7n Ny

N>aNY v, qON1 .CreateStatusWindow() 1P8PNAN NIIYA AXND NNY NY 1NN
WX CreateWindow() N9I¥2 1NN MY IR 199) ,MDN 19 AN MNYY NavN1
,NY WwNPnY 75 .STATUSCLASSNAME 1onn nponn »Na | CreateWindowEx()
9592 INY MYYY 1195 ,99IN) CreateWindow() NPNPNON NITYL 2NN NNY NN

AMINNX 7T

NI 1991 ,WS_VISIBLE 112501 NI NN DX )2 1ION DY 7772 MY 28N ION
12NN NON XY XAN TIPN OVNIVIN 19IND INY O)

hStatusWnd = CreateWindow (STATUSCLASSNAME,
"m, /* not used */
WS CHILD | WS VISIBLE,

0, 0, 0, 0, /* size and position ignored */
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hwnd, /* handle of parent */
NULL,
hInst, /* instance handle */
NULL

)i

MNP NINN DT DY B§XI0VNI9N NN DYAYN KD ,NIDINA NIYNNN YINYNY 295
JARD PONY MOLNIVIN IINY NN OOINNN 28NN NON .CreateWindow() NP8¥PN9N HN
9N DYIVNIN TNN PR O

TAN PN 9Y910Y 19N 5109 DO PRY MINY) DXPONY H5 7972 PONNN 28NN PIIN
DXPONY MONMNNN IYNI ,TINA NINN OPINN TNXR 531 LOPYV 1IN NN .(TAD2
A0 NI PNYNIN PYNN YW DPTIRN) DPTIN MYNNNI NOVY) DIWN

ax¥nn [I7n NIYTIA

aNp MYTIN MOYYO 191D NINN TN )NYDD MYTIN INY 1PN ANNND NN
MYTINN NN N8N 14.1 1930 .SendMessage() NMMIPNN NVIPNN NMIYSNNI
28NN PON HY MNHNN

ANNN NNV HY MDD MYTIND :14.1 AYav

mynvn nynn

9NN HOPINN TNX 95 DY P> T8 DY DO TNINIPN NYaP | SB_GETPARTS
LANNN NNV DY DYPINN 990N NN NINN

LANNN NION OPON 190N NN PN wParam

92w (Int) ©MNYY DYI1901 DY TIYN DN Wasn NN IParam
TAWNN DT .PON D2 HY MIMIN TN HY ML TNINIPN NN
DMV DPONN 190N MNAY MDD TIN

NN TIVA NDININ NDNN . PNIKY PONNN LOPLN NYAP | SB_GETTEXT
TIY NDYIN NMAXN NDNPN .LOPLI OOXNNN 190N NN NN
,0 79N NN NP0 NN ONX .VDPLN NN PN T INNHY

MY NN OX . NONNND TN NN XN VOPVN

NNY NN ON . )IINN 112 I¥Y LOPLN ,SBT_POPOUT->
.(Border) 9123 N5 38y vOPLN ,SBT_NOBORDERS-Y
UPINN PONN DY OPTINN NN I8N wParam

NTY) VOPLN NN HAPY TYVPHY DINN TIVN YN YN [Param
L(LOPYVLN NN 91D DI NVIVTA DTN VYT TIVHINY
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mynvn nlasn

0-1n MY TIY NIPTNN .ANNN NNV OIPINN 1900 1N | SB_SETPARTS
0D S NAPNA 0-),NNDNN DY NIPNRa

.DYPONN 1901 NN I8N wParam

D90V ,0°0YYW DYI19DN DY TIVN DX ¥IA8N NN [Param
MNMYNHOPONN TN DI DY NN TSN DY MO TNNIPN NN

0-1 MV TIY MINND .INIY NNWN PONI VOPVLN MINN | SB_GETTEXT
WD YW NP1 0-),NNYNN DY NIpRa

NN Y2APY TUN NNVYN PON YW OPTIRD NN 1PN wParam
1’2 OR N21Y9 NYNIN NN NN J9IN NN VOPVN
VOPLN NN ,0 NIN NNNNN TIY OX .NISNN T OPTINN
NN TIY OX .(DTNNN NTI2) PIINNN THINI NN WA
NN ON .)YNNN 112X XX LOPLN ,SBT_POPOUT NN

77y DX .(Border) 912 X5 38y VOPLVN ,SBT_NOBORDERS
JAND PN XN, SBT_OWNERDRAW N1 1IN

MNND DTN NNINN ONX Y8 NN [Param

9900 NN APY OPPanw SB_SETPARTS MyTin DND W DIMIVY»N Y5 vynd
NPON DY NN PONA LOPYV AMOY SB_SETTEXT 0) ,a8NN NNV Hv OXpoHnn
: 2NN NNWY NPNY Y5HON PONNN YNY .aANHNN

ANPD PON IR NN 1
.SB_SETPARTS nyTin N11ya NYN1 DPYNin 19010 NN yap .2
.SB_SETTEXT nyTIN NIYya ,0°P5NNN TNN Y52 vOPL 1IN .3

DNNN2 OMNYN PPN NN J1DTYY YDIN ,DINDND 2DYW NN NI2Y A8NDN NNYY Y)IIN
.SB_SETTEXT NyTinN MNP > Oy TNND

YN NIV n7yon

NN YW MIHNN NN NN (Chapld MvVYYPNa) NNAN Status_bar 15NN
NSO MAN SNV Spin TP NN MWY-1TN NN .A8N NN MYNNNI MHOW-1TH
NMWA 1YY DILVLON PTYNN ,D>TPON TN NPV YNV DY Y52 .(Check Boxes)

80N
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oY NINTY VY NN 14.1 DYWIN (Status_bar) axnN NMY NN oY
20NN

#include <windows.h>

#include <commctrl.h>

#include "Status bar.h"

#include <stdio.h>

#define IS WIN32 TRUE

/* Demonstrate a status bar. */

#define NUMPARTS 3

HINSTANCE hInst; // current instance
LPCTSTR lpszAppName = "StatusBar";
LPCTSTR lpszTitle = "Using a Status Bar";

BOOL RegisterWin95 (CONST WNDCLASS* lpwc) ;
int parts[NUMPARTS] ;

extern void InitStatus (HWND hWnd) ;
HWND hStatusWnd;

int APIENTRY WinMain (HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPSTR lpCmdLine, int nCmdShow)

MSG msg;
HWND hWnd;
WNDCLASS wc;

wc.style = CS HREDRAW | CS VREDRAW;
wc.lpfnWndProc = (WNDPROC) WndProc;

wc.cbClsExtra = 0;

wc.cbWndExtra = g

wc.hInstance = 0;

wc.hIcon = LoadIcon (hInstance, lpszAppName) ;
wc.hCursor = LoadCursor (NULL, IDC_ ARROW) ;
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;
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if (!RegisterWin95 (&wc) )
return false;
hInst = hInstance;
hWnd = CreateWindow (lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,
NULL,
hInstance,
NULL
)i
if ('hWnd)
return false;
InitCommonControls () ;
ShowWindow (hWnd, nCmdShow) ;
UpdateWindow (hWnd) ;
while (GetMessage (&msg, NULL, 0,0))
{
TranslateMessage (&msqg) ;
DispatchMessage (&msqg) ;
}

return (msg.wParam) ;

BOOL RegisterWin95 (CONST WNDCLASS* lpwc)

{
WNDCLASSEX wcex;

wcex.style = lpwc->style;
wcex.lpfnWndProc = lpwc->1lpfnWndProc;
wcex.cbClsExtra = lpwc->cbClsExtra;
wcex .cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
wcex.hIcon = lpwc->hIcon;
wcex.hCursor = lpwc->hCursor;
wcex.hbrBackground = lpwc->hbrBackground;
wcex .lpszMenuName = lpwc->1pszMenuName;
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wcex.lpszClassName = lpwc->1pszClassName;
wcex.cbSize = sizeof (WNDCLASSEX) ;

wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL");

return RegisterClassEx (&wcex) ;

LRESULT CALLBACK WndProc ( HWND hWnd, UINT uMsg, WPARAM wParam,
LPARAM l1lParam)

switch (uMsgqg)
{
case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDM TEST
DialogBox (hInst, "STATUSDLG", hWnd,
(DLGPROC) DialogFunc) ;
break;
case IDM EXIT
DestroyWindow (hWnd) ;
break;
}
break;
case WM DESTROY
PostQuitMessage (0) ;
break;
default:
return (DefWindowProc (hWnd, uMsg, wParam, lParam));
}

return (OL) ;

/* A simple dialog function. */
LRESULT CALLBACK DialogFunc (HWND hDlg, UINT message,
WPARAM wParam, LPARAM lParam)

static long udpos = 0;
static char str[80];

static HWND hEboxWnd;

static HWND udWnd;

static statusCBl, statusCB2;
int low=0, high=20;
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switch (message) {
case WM INITDIALOG:
InitStatus (hDlg); /* initialize the status bar */
hEboxWnd = GetDlgItem(hDlg, ID EB1);
udiWnd = CreateUpDownControl (
WS CHILD | WS BORDER | WS VISIBLE
UDS SETBUDDYINT | UDS ALIGNRIGHT,
10, 10, 50, 50,
hD1lg,
ID UPDOWN,
hInst,
hEboxWnd,
high, low, high/2);
return (TRUE) ;
case WM VSCROLL: /* process up-down control */
if (udWnd== (HWND) 1Param) {
udpos = GetDlgItemInt (hDlg, ID EB1, NULL, 1);
sprintf (str, "Up-down: %d", udpos);
SendMessage (hStatusWnd, SB SETTEXT,
(WPARAM) 0, (LPARAM) str);
}
return (TRUE) ;
case WM COMMAND:
switch (LOWORD (wParam) ) {
case ID CBl: /* process checkbox 1 */
statusCBl = SendDlgItemMessage (hDlg, ID CBI,
BM GETCHECK, 0, O0);
if (statusCBl) sprintf(str, "Option 1 ON");
else sprintf (str, "Option 1 OFF");
SendMessage (hStatusWnd, SB SETTEXT,
(WPARAM) 1, (LPARAM) str);
return (TRUE) ;
case ID CB2: /* process checkbox 2 */
statusCB2 = SendDlglItemMessage (hDlg, ID CBZ,
BM GETCHECK, 0, 0);
if (statusCB2) sprintf (str, "Option 2 ON");
else sprintf (str, "Option 2 OFF");
SendMessage (hStatusWnd, SB SETTEXT,
(WPARAM) 2, (LPARAM) str);
return (TRUE) ;
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}

case ID RESET: /* reset options */

SendMessage (udWnd, UDM SETPOS, 0, (LPARAM) high /2);

SendMessage (hStatusWnd, SB SETTEXT, (WPARAM) 0,
(LPARAM) "Up-down: 10");
SendDlgItemMessage (hDlg, ID CBI,
BM SETCHECK, 0, O0);
SendDlgItemMessage (hDlg, ID CBZ2,
BM SETCHECK, 0, 0);
SendMessage (hStatusWnd, SB SETTEXT, (WPARAM) 1,
(LPARAM) "Option 1: OFFE");
SendMessage (hStatusWnd, SB SETTEXT, (WPARAM) 2,
(LPARAM) "Option 2: OFFE");
return (TRUE) ;
case IDCANCEL:
case IDOK:
EndDialog (hDlg, O0);
return (TRUE) ;

}

return 0;

/* Initialize the status bar. */

void InitStatus (HWND hWnd)

{

RECT WinDim;

int 1i;

GetClientRect (hWnd, &WinDim) ;

for (i=1; i<=NUMPARTS; i++)
parts[i-1] = WinDim.right/NUMPARTS * 1i;

/* Create a status bar */
hStatusWnd = CreateWindow (STATUSCLASSNAME,
""", /* not used in this example */
WS CHILD | WS VISIBLE,
0, 0, 0, O,
hwWwnd,
NULL,
hInst,
NULL
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SendMessage (hStatusWnd, SB SETPARTS,

(WPARAM) NUMPARTS,

(LPARAM)

SendMessage (hStatusWnd, SB_ SETTEXT,
OFF") ;

(LPARAM) "Option 1:
SendMessage (hStatusWnd, SB_ SETTEXT,
(LPARAM) "Option 2:

#include <windows.h>

#include "status.h"

MYMENU MENU

{
MENUITEM "&Dialog", IDM DIALOG
MENUITEM "&Help", IDM HELP

MYMENU ACCELERATORS

{
VK F2, IDM DIALOG, VIRTKEY
VK F1, IDM HELP, VIRTKEY

MYDB DIALOG 18, 18, 150, 92
CAPTION "Demonstrate a Status Bar"

(LPARAM) parts);
SendMessage (hStatusWnd, SB SETTEXT,
"Up-down: 10");

(WPARAM) O,
(WPARAM) 1,
(WPARAM) 2,

QI g

: NAN OXIARYNN NP WHINT IIDIND

STYLE DS MODALFRAME | WS POPUP | WS CAPTION | WS SYSMENU

{

PUSHBUTTON "Reset", ID RESET, 92,
WS CHILD | WS VISIBLE
PUSHBUTTON "OK", IDOK, 92, 53, 37,
WS CHILD | WS VISIBLE

EDITTEXT ID EB1, 10, 10, 30, 12,

WS VISIBLE | WS BORDER

AUTOCHECKBOX "Option 1", ID CBI,
AUTOCHECKBOX "Option 2", ID CB2,
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34, 37, 14,

WS TABSTOP
14,

| WS_TABSTOP
ES_LEFT | WS CHILD |

10, 40, 48, 12
10, 60, 48, 12



status.h:T1"121N? X1l TA WITT 10130 PR
#define IDM DIALOG 100

#define IDM HELP 101
#define ID UPDOWN 102
#define ID EBIL 103
#define ID CB1 104
#define ID CB2 105
#define ID RESET 106

Demonstrate a Status Bar %]

aA8N/N NNV NN DY VY NHPNT :14.1 BOVIN

AMN NONNNDI 2NN NPON IR NISY 10N NYanw InitStatus() nI8PIon
NIV NYNANND DNMYD NPDN LOMY DYPON NYIYYY NPDINH  asnn NN
N TV OININN DTN NN NYAPN NP¥PNSN .GetClientRect() NXIPIV API N»NPNS

: TIPON NNAN MY ANV NINN DY MPON

BOOL GetClientRect (HWND hwnd, LPRECT lIpRect) ;

9apn WX L,RECT nann DX ¥1a8n XN IpRec-) )N NoNN v ny N XN hwnd
19NN SY MPYN NN OTHIN NN

NYILYY POINK NOYY-1TN NN 2N 199 ,0¥P5N NYIDYN NADNN ANNND NNV
NYYNNHD NPIYNN NRNIN (GetClientRect() MISPNON MYNHNNA Yapnn aNN)
NONY aYND ¥ N0 .parts TIVHI MIANI WX NYNN PPON YV N8PN MTIPID
YPYN WAPIV INNY .DINT IR N9, D¥PHNNN TNX 95 DY NSPN NTIPI NN 280N

LODPLN NN DN PIND 1NN, NNYN

SNY Dya 951 ,0pONNN TAN 953Y VOPLN NX NIDTYN DialogFunc() N¥PNON
TPaN YN NYPN PYND SB_SETTEXT NYTIN MYWN 1 Yy Ny 92710 .1P92 N»Y
28N NN NOWY
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NYTIN 92> NI L,ANR NIN DT IR DNIYH DX XD NNON MTIR NADN NTIPI
ISPNOT NIYA asnn YN SN WM_SIZE nyTin NMdwo Yy WM_SIZE
TN ONXL,ONTO .D2APN2 12N PON DTN MY DR IWARD 1D ,SendMessage()
9712 MY SN AUND [ NNTIPN DNNTIY ANNT ITN DTN OVMIVIN NPY TVIRD
5 7oy WDialogFunc() nP8pNoaY NaN case LVAVYH NN GOIN ,NOY-ITN NN

\WS_SIZEBOX 11301 NIIY2 NYY-1T1 NN DX NND

case WM SIZE:
SendMessage (hStatusWnd, WM SIZE, wPARAM, lParam);

break;

MIYY DNYY DIPOND DINN XD NVIVNY DT TR, THNYI NINT 9POINY MDIY HOIN
ToOY ,0OP5NN ST NN DYDY YTD .)NONN AN XRINNY TY TINNN NNIYN 09T NN
.DXWTNN DPONN DT 1182 SB_SETPARTS Ny NYWH

n'o'VD TS 14.2

.(Tab Control) 7904950 199 NIN ,7PMIN NIPNAN TN DIIMIYNN DXTPON THN
DX DPXN DT TP NN NP DOPIN YWY PDIVIID TPANN MOOVIIN TP
IR, NV NYP NPDIVIIN TP HY INTYIN .ANNNN MINT PINX NNYPN MPPNN
TPO YW DMDIDIN MNIPYN NN NN 1K) DT PYDI IMN NIONY N¥PHI J1I0N

A5W MADN NN PIDYN YN XAN PYD) ,NIDM0ION

nN'0'0D TPO N'X!

,CreateWindowEx() YN CreateWindow() 178P21910 MYNNNI MNPOOVID TP DIINY
NIN J2-1I9N YOO TIT2 NP POYVID TPO .WC_TABCONTROL 1oNN NPONN 118
TP AN NI TIPN CTUMVIN AP 199 ,WS_VISIBLE 130N NItya s
B akivaiviale)

hTabWnd = CreateWindow (

WC_TABCONTROL,

WS _VISIBLE | WS TABSTOP | WS _CHILD,

0o, 0, 100, 100,

hwnd, /* handle of parent */

NULL,

hInst, /* instance handle */

NULL

)

NP2 IN,PDOVIDN TPO IR DIVHNN MYTIN MIVYS 1) ,TPON NP INNY
TPON YN DIWMIVW DYS Y51, 719NN
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119N 3890, TC_ITEM N3an > HY DITNHN DIV Y09

typedef struct TC ITEM
{
UINT mask;
UINT lpReservedl;
UINT lpReserved?2;
LPSTR pszText;
int cchTextMax;
int iImage;
LPARAM lParam;
} TC ITEM;

IParam X iImage ,pszText N)2ANN N ON YAIP mask NMNVYNN 2OnY TIvn
mask MNWNN .NPDO010N TP DN DAPN MIANN IYRD ,0PIN DMIINI DODON
: DYNAN DYIIWYNN INY IN TN D2ONY 91D

mMmynvn mask nnwna 79y

.MM ©Y9Yo1 IParam-y ilmage ,pszText | TCIF_ALL
.MM Do ilmage | TCIF_IMAGE
.MM 9o IParam | TCIF_PARAM

.MM D201 pszText | TCIF_TEXT

YNNI DAPNNYI .NA INNY NNINNN ONX pszText Y>a8n ,71PD20I NITHIN NYa
TV ,NY NIPNA LOPYVN DX YAPXY TIVN DN pszText YN DOV MTIN
.pszText Y2281 PORY TIVNN DT DX P81 cchTextMax-1v

MNTN YY OPTIPRN NN iImage 92> X ,NMINT NNOWI OY NP TPoN DN
2»nN ilmage ,>NYYS MMNT NNOYIAY NYP N TPON ONX .INIY TP NNYPN
-1 7N X DapY

LDV T DY OITNINY DINN) 9N IParam

N'0'0D TPO IN NIYTIN AW

MDOOVION TP IR MYTIN YND 1901 MYYY NIWann SendMessage() MINPNIAN
LN N MNYYI MYTIND .INPI MDD MYTINNN PON N8N 14.2 NIV
VIPRAT MTIPO 19N JNNYY NIX MOLWONY NITNVN IPXND MTIPO NINN 199
TP Yv N NN hTabWnd ,00pnn Y51 .14.2 NY30aY MYTIND NMINIRNNN

Rakivalopialy
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VOID TabCtrl AdjustRect (HWND hTabWnd, BOOL operation, LPRECT
1pRect) ;

BOOL TabCtrl DeleteAllItems (HWND hTabWnd) ;

BOOL TabCtrl DeleteItem (HWND hTabWnd, int index);

int TabCtrl GetCurSel (HWND hTabWnd) ;

BOOL TabCtrl GetItem (HWND hTabWnd, int index, LPTC ITEM item);

int TabCtrl GetItemCount (HWND hTabWnd) ;

int TabCtrl InsertItem(HWND , int index, CONST LPTC ITEM item);

int TabCtrl SetCurSel (HWND hTabWnd, int index);

BOOL TabCtrl SetItem (HWND hTabWnd, int index, LPTC ITEM item);

.SendMessage() NP¥PNAY NITPY IURND DITPNRNT DX DIWINY IN» DP ,NIpya

NPDYVION TP HY INPI MNINN MYTINN :14.2 NYaL

mynvn nyNn

9NN OTND TPAN NNXN YTN3) DNIN | TCM_ADIUSTRECT

VY TIY DaPN XINWD .NYIVoN NN P8 wParam
IMNN DAPNN L0 XINWI YN JaoN Yapnn ,0-n
INXNN

NN 990w RECT Nyan DX ¥aNn IParam

DDA .0NINT TYPNN MIND DY MO TNNIPN
MNMHNNND MODTNNIPN NN 71NN D> NOIWIN

0-N MY TIY NPINND .TPIN NPOOVID YD DIV | TCM_DELETEALLITEMS
JOWD NIPNIA 0-),NNDNN DY NIPN2I

.0 Nyn wParam

.0 NN IParam

0-1D NNV TIY NPTINN .NINIY NPDIVION NX NPMN | TCM_DELETEITEM
NP NAPNA 0-),NNYNN DY NIpNa

NTYPHIN NPDOVIIN YW DPTINRND NN 18N wParam
.NPNNo

.0 NN IParam

DN .NIN2IY N>XNDNN NO20901 OPTIN NN NN | TCM_GETCURSEL
-1 79yN AN PINN,MOO0ID 1IN XD

.0 NN wParam

.0 NN [IParam

DYO2090N 990N NN NINND | TCM_GETITEMCOUNT
.0 Xy wParam
.0 NN IParam

361 oDomwn DTPa HY 9O VIN 14 PO



mynvn nlasn

T NPINN .NINIY MPDXVION DY YN NYAPH | TCM_GETITEM
JOWD NP 0-),NNYNN DY NIPNIA 0-n MY
.PDYVION DY OPTINRN NN P8 wParam

N NX Yapny TC_ITEM nyan YN y»aNn [Param
.MOOVION

MY TIY NINHD .AWTN NYD>0ID (ND2)DN) NINY | TCM_INSERTITEM
JOW5 NIPNA 0-),NNYNN DY NIPN1A 0-n
.MODVION HY DPTIRN NN PI¥N wParam

NN INNNHY TC_ITEM myan N ¥asn IParam
.PDYON

PDYVION HY DPTIND DX NIIND .MYDO0ID NINA | TCM_SETCURSEL
P00 1IN XY DX -1 NPTNN .NINIY NRTIPN
.PNONN NYOYVION NAY YWD

NON1IN MPDYVIDN DY DPTINRN NN 18N wParam
.NINDY

.0 XN IParam

NNV TIY NIINND .NINIY NPDOVIDL DN NYNP | TCM_SETITEM
JOWS NIPNa 0-),NNYNN Y NIPNa 0-n
.MDOVION HY DPTIRN NN PI8N wParam

YTRN NN 990w TC_ITEM Myan DN waxn IParam
.PDVION MTIN

NMYYY NIMN TIDINND 1991 , 1NV NYA JIYDD NPDIVID DIDN IR DIV TP
NOIY MINOY TPS NYTIN NP .NNN TCM_INSERTITEM nyTin mMNaY YON
.TCM_ADJUSTREC : 1% P792¥ MXNDNTNIN NNN GN2 NI PN NN ,1OVIDOY
Y 119NN ,TNDT .PDOVIIN TP DY NINXNN MNIX YTHN NN DAPY NTYPN I NYTIN
INL,YTIND AN 1Y MIRND NN DN NPDIVIIN NN D91 XY NARY NIDIVION TP
NN 9910 WNRY PN PON DY POND NN INISNN NN .MOY-IT NN NN9N
AININ 12 RN NTY INRD L(DINX DOV 1INNY NI 12 NIND ,IMDI) POV

DTN NN NYTY TIVNN ,NPDY0IID NYPN YN

N'0'V1DN 7w Notification NIy TIN

Tab Notification ) WM_NOTIFY nyTinN NI 7OOWIODN TP HN Nv) Do
19N MNPY NYNN DY DITIP D NV NHY 01D DY TP (Message
nlaann .TCN_SELCHANGING-Y TCN_SELCHANGE : (Selction-Change)
;INNVYND . NTNY POVION RPN IWUNRD NNYYW)  TCN_SELCHANGING

VTN DOV NINIY INRY NNYWI TCN_SELCHANGE
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1NN code NTWN .NMHDR M)ann YN IParam y>ax%> \WM_NOTIFY nyTn nvap oy
NN IPY DOOVION TP YW NN Lnotificationn TP NN DY DY Mann poin
.hwndFrom N7 NNXNI ,NYTIND

n'o'vYD TIO ¥ DVIYD ANATA N"DIN

IDNN) .PDVID TP DY NNXTNY NVIVM NINP TabControl n)>n 795
PO WIDYW I TP NINY NI0NN . (chapl4\TabControl MV5PN1 NNYNI
,AVTN MOXID 0IMAYS .Three-y Two ,0ne LDPLI NNMIDH NPDXVION
SY VY9 NHONT VNN 14.2 DOVAN LDDORNN DYTIN NN NTIYN NOPNYN

D250

#include <windows.h>
#include <commctrl.h>

#include <stdio.h>

#include "TabControl.h"
#define IS WIN32 TRUE

HINSTANCE hInst; // current instance
HWND hWnd;

HWND hTabWnd;

LPCTSTR lpszAppName = "Generic";

LPCTSTR lpszTitle = "Generic Application";
BOOL RegisterWin95 (CONST WNDCLASS* lpwc) ;

int APIENTRY WinMain (HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPSTR lpCmdLine, int nCmdShow)

TC ITEM tci;
MSG msg;

WNDCLASS wc;
RECT WinDim;

wc.style = CS _HREDRAW | CS VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc;

wc.cbClsExtra = g

wc.cbWndExtra = 0;

wc.hInstance = 07

wc.hIcon = LoadIcon (hInstance, lpszAppName) ;
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
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wc.hbrBackground

wc.lpszMenuName

wc.lpszClassName

(HBRUSH) (COLOR WINDOW+1) ;
lpszAppName;
lpszAppName;

if (!RegisterWin95 (&wc) )

return false

’

hInst = hInstance;

/* save the current instance handle */

hWnd = CreateWindow (lpszAppName,

GetClientRect (hWnd,

&WinDim) ;

InitCommonControls () ;

lpszTitle,

WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,

NULL,

hInstance,

NULL

)i

/* create a tab control */
hTabWnd = CreateWindow (
WC_ TABCONTROL,

) ;

tci.mask = TCIF TEXT;

tci.ilmage = -1;

nu
’

WS VISIBLE | WS TABSTOP | WS CHILD,

0,

0,

hWnd,
NULL,
hInst,
NULL

tci.pszText = "One";
TabCtrl InsertItem(hTabWnd, 0, &tci);

WinDim.right, WinDim.bottom,

MFC-5 Ryan) Win32API
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tci.pszText = "Two";

TabCtrl InsertItem(hTabWnd, 1, &tci);

tci.pszText = "Three";

TabCtrl InsertItem(hTabWnd, 2, &tci);

/* Display the window.

*/

ShowWindow (hWnd, nCmdShow) ;

UpdateWindow (hWnd) ;

/* Create the message loop. */

while (GetMessage (&msg,

{

NULL, 0, 0))

TranslateMessage (&msg); /* allow use of keyboard */

DispatchMessage (&msqg) ;

}

return msg.wParam;

/* return control to Windows */

BOOL RegisterWin95 (CONST WNDCLASS* lpwc)

{
WNDCLASSEX wcex;

wcex.style
wcex.lpfnWndProc
wcex.cbClsExtra
wcex.cbWndExtra
wcex.hInstance
wcex.hIcon
wcex.hCursor

wcex .hbrBackground
wcex.lpszMenuName
wcex.lpszClassName
wcex.cbSize

wcex.hIconSm

lpwc->style;
lpwc—->1pfnWndProc;
lpwc—->cbClsExtra;
lpwc—->cbWndExtra;
lpwc->hInstance;
lpwc->hIcon;
lpwc—->hCursor;
lpwc—->hbrBackground;
lpwc—->1pszMenuName;
lpwc—->1pszClassName;
sizeof (WNDCLASSEX) ;

LoadIcon (wcex.hInstance, "SMALL");

return RegisterClassEx (&wcex) ;
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LRESULT CALLBACK WndProc (HWND hWnd, UINT message,
WPARAM wParam, LPARAM lParam)

NMHDR *nmptr;
int tabnumber;
HDC hdc;
char str[80];
switch (message) {
case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDM TEST
break;
case IDM EXIT
DestroyWindow (hWnd) ;

break;
}
break;
case WM NOTIFY: /* process a tab change */
nmptr = (LPNMHDR) lParam;
if (nmptr->code == TCN_SELCHANGE) {

tabnumber = TabCtrl GetCurSel ( (HWND)nmptr->hwndFrom) ;
hdc = GetDC (hTabWnd) ;
sprintf (str, "Changed to Tab %d", tabnumber+l);
SetBkColor (hdc, RGB (200, 200, 200));
TextOut (hdc, 40, 100, str, strlen(str));
ReleaseDC (hTabWnd, hdc);
}
break;
case WM DESTROY: /* terminate the program */
PostQuitMessage (0) ;
break;
default:
/* Let Windows 95 process any messages not specified in
the preceding switch statement. */
return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;
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[ U:i_ng a IabContml RAERED >< l
|
|

One Two [;;lThree |

Changed to Tab 2

YDY07570 TP YW NNYNRIN NN YW NNNTY VDI :14.2 OIYIN

97N NN YapY > ,GetClientRect() MP¥PNAY NIINN ARDP ,TPON NPY DIV
AND PYN DY MPIN INIRD 19T DORNND 10N INND ISNY TPON OUNIN NONN
NP NN OTNY HNPN TN POMIPIY I9IND DY) 12TN IMNIYI ININ XINND)

NPDVID VIOV 12 MINN ,NPDOVION TP

Sy ANNTMY ,PO0ION DY INXNN INNA DYTIN NN WndProc() 1OXpNan
NON NP nYapn WM_NOTIFY nyNnnny oys 95 ,NvTn Movid ndna
.TCN_SELCHANGE

n'0'LYD TS Nyon 714.3

NNYP POV DIOW 11N OTNRY NN DNPN IR DI YTPI DYanY Hp
NN INXNNN PONY W, NYTN MDD DNV DY 95 .NOPW-1T NN YD 7172
TIN Y L35 10D DYTN NOYAIT NN PDNN D8N, NPNOND MIY-1TN NN
YIPO LPDOVIAD TP YW DNXNN NIND NMIVA NOV-ITH MDD NN DINNNY
D195 DPRY DYDNDN) DD DNV DI DNV NIY-ITH MM MOIVID
.DYMIYNI PDX0ION TR VYWY YYD NVIY NY PYDI T1HYY ,NNT MINY .91902
Y0079 TP NN THNYA 19YD) POIND HOIN ,01DY02N MNIPYN NN PN DN

.INONY DNV

MmN 2A5W0 WY IO Yy NININ ,NY DO NYTN 100D NI MY DTN
2915 NIVAND TIORTIN-ND MWY-IT NN (Modeless) HPINTIN-NRY NOW-1T
JOONTIN NOY-YT NN TINI) 1D 299 NMN INDY HYaN DIWMI DINN DPON
707075 DMWY ,HDD TIT2 (NN DINX DXPON DIYANY »TI MDY ¥ NNIN
SINAN N2DNN AN DOY9N 19N INNDY MININD NY-1TN NN AN IND DIW»N ,NYIN
NNY INI) NIRNND NIV VIPID TN 19D ,NY 951 NOY-IT NN IO 1NN

.INAN N2XNN NN DYPXN DIV (NYY MITHNIN
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TN TINOY 1Y IWONN WK (chapl4\TabCtl2 770 opna) TabCtl2 n)oINY 91aw)
Pitch ,Options : NPDYVID YIDY 12) TP NINY INNN .POXVID TP DOYIND
NNYNRIN .TORTIN-NRD NYY-1T NND NNVYP NPDYWIDNN NN DD .Page Size-
NYYDYVION PNV .(Status Bar) A8nNN NIV NN2Y P90 NPINND NINY NONN NN
TNXY NMADY )MIN | (Placeholders) ©YPn MOIN P ,NYYNDY MPM J1 MODNN

IINN DY NNNTO VO3 PN 14.3 DIYIN .NNXYTIN

#include <windows.h>
#include <commctrl.h>
#include <stdio.h>
#include "TabCtl2.h"

#define IS WIN32 TRUE
#define NUMPARTS 3

BOOL CALLBACK DlgFuncl (HWND, UINT, WPARAM, LPARAM)
BOOL CALLBACK DlgFunc2 (HWND, UINT, WPARAM, LPARAM) ;
BOOL CALLBACK DlgFunc3 (HWND, UINT, WPARAM, LPARAM) ;
void InitStatus (HWND hwWwnd) ;

HINSTANCE hInst; // current instance
HWND hWnd;

HWND hTabWnd;

HWND hStatusWnd;

HWND hDlg = (HWND) NULL;
LPCTSTR lpszAppName = "Generic";
LPCTSTR lpszTitle = "Generic Application";

BOOL RegisterWin95 (CONST WNDCLASS* lpwc) ;

int parts[NUMPARTS];

int APIENTRY WinMain (HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPSTR lpCmdLine, int nCmdShow)

TC_ITEM tci;
MSG msg;
WNDCLASS wc;

wc.style = CS_HREDRAW | CS_VREDRAW;
wc.lpfnWndProc = (WNDPROC)WndProc;
wc.cbClsExtra = 0;
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wcC.cbWndExtra = 0;

wc.hInstance = 0;

wc.hIcon = LoadIcon (hInstance, lpszAppName) ;
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;

if (!RegisterWin95 (&wc) )
return false;

hInst = hInstance; /* save the current instance handle */

hWnd = CreateWindow (lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW _USEDEFAULT, O,
NULL,
NULL,
hInstance,
NULL
) ;

if (!hWnd)

return false;

InitCommonControls () ;

hTabWnd = CreateWindow (
WC TABCONTROL,
" "I
WS VISIBLE | WS TABSTOP | WS CHILD,
20, 20, 325, 250,
hWnd,
NULL,
hInst,
NULL
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tci.mask = TCIF TEXT;

tci.ilmage = -1;

tci.pszText = "Options";
TabCtrl InsertItem(hTabWnd, 0, &tci);

tci.pszText = "Pitch";
TabCtrl InsertItem(hTabWnd, 1, &tci);

tci.pszText = "Page Size";

TabCtrl InsertItem(hTabWnd, 2, &tci);

hDlg = CreateDialog (hInst, "MYDB1", hTabWnd,

/* Display the window. */
ShowWindow (hWnd, nCmdShow) ;
UpdateWindow (hWnd) ;

/* Create the message loop. */

while (GetMessage (&msg, NULL, 0, 0))

DlgFuncl) ;

TranslateMessage (&msg); /* allow use of keyboard */

DispatchMessage (&msg); /* return control to Windows */

}

return msg.wParam;

messages from the message queue.*/

/* This function is called by Windows 95 and is passed

LRESULT CALLBACK WndProc (HWND hwnd, UINT message,

WPARAM wParam, LPARAM lParam)

NMHDR *nmptr;
int tabnumber = 0;
switch (message) {
case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDM TEST

break;
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case IDM EXIT
DestroyWindow (hWnd) ;

break;
}
break;
case WM NOTIFY:
nmptr = (LPNMHDR) lParam;
if (nmptr->code == TCN_SELCHANGE) ({

if (hDlg) DestroyWindow (hDlg) ;
tabnumber = TabCtrl GetCurSel ( (HWND)nmptr->hwndFrom) ;
switch (tabnumber) {
case 0:
hDlg = CreateDialog(hInst, "MYDB1",
hTabWnd, DlgFuncl) ;
break;
case 1:
hDlg = CreateDialog(hInst, "MYDB2",
hTabWnd, DlgFunc?);
break;
case 2:
hDlg = CreateDialog(hInst, "MYDB3",
hTabWnd, DlgFunc3);

break;

}
break;
case WM DESTROY: /* terminate the program */
if (hDlg) DestroyWindow (hD1lg) ;
PostQuitMessage (0) ;
break;
default:
/* Let Windows 95 process any messages not specified in
the preceding switch statement. */
return DefWindowProc (hwnd, message, wParam, lParam);
}

return O;
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/* First dialog function. */
BOOL CALLBACK DlgFuncl (HWND hDlg, UINT message,
WPARAM wParam, LPARAM lParam)

static long udpos = 0;
static char str[80];

static HWND hEboxWnd;

static HWND udWnd;

static statusCBl, statusCB2;
int low=0, high=20;

switch (message) {
case WM INITDIALOG:
InitStatus (hD1lg) ;

hEboxWnd = GetDlgItem(hDlg, ID EBI);
udWnd = CreateUpDownControl (
WS CHILD | WS BORDER | WS VISIBLE |
UDS SETBUDDYINT | UDS ALIGNRIGHT,
10, 10, 50, 50,
hDlg,
ID UPDOWN,
hInst,
hEboxWnd,
high, low, high/2);
return 1;
case WM VSCROLL: /* process up/down control */
if (udWnd== (HWND) 1Param) {
udpos = GetDlgItemInt (hDlg, ID EB1, NULL, 1);
sprintf (str, "Up-down: %d", udpos);
SendMessage (hStatusWnd, SB SETTEXT,
(WPARAM) 0, (LPARAM) str);
}
return 1;
case WM COMMAND:
switch (LOWORD (wParam) ) {
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case ID CBl: /* process check box 1 */
statusCBl = SendDlgItemMessage (hDlg, ID CBI,
BM GETCHECK, 0, 0);
if (statusCBl) sprintf(str, "Option 1: ON");
else sprintf (str, "Option 1: OFF");
SendMessage (hStatusWnd, SB SETTEXT,
(WPARAM) 1, (LPARAM) str);

return 1;
case ID CB2: /* process check box 2 */
statusCB2 = SendDlgItemMessage (hDlg, ID CB2,

BM GETCHECK, 0, 0);
if (statusCB2) sprintf(str, "Option 2: ON");
else sprintf (str, "Option 2: OFF");

SendMessage (hStatusWnd, SB_ SETTEXT,
(WPARAM) 2, (LPARAM) str);
return 1;
case ID RESET: /* reset options */
SendMessage (udWnd, UDM SETPOS, 0, (LPARAM) high /2);
SendMessage (hStatusWnd, SB SETTEXT, (WPARAM) 0,
(LPARAM) "Up-down: 10");
SendDlgItemMessage (hDlg, ID CBI,
BM SETCHECK, 0, 0);
SendDlgItemMessage (hDlg, ID CB2,
BM SETCHECK, 0, 0);
SendMessage (hStatusWnd, SB SETTEXT, (WPARAM) 1,
(LPARAM) "Option 1: OFF");
SendMessage (hStatusWnd, SB SETTEXT, (WPARAM) 2,
(LPARAM) "Option 2: OFFE");
return 1;
case IDCANCEL:
case IDOK:
PostQuitMessage (0) ;

return 1;

}

return 0;
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/* Second dialog function. This is just a placeholder. */

BOOL CALLBACK DlgFunc2 (HWND hdwnd, UINT message,
WPARAM wParam, LPARAM lParam)

switch (message) {
case WM COMMAND:
switch (LOWORD (wParam) ) {
case IDOK:
PostQuitMessage (0) ;

return 1;

}

return 0;

/* Third dialog function. This is just a placeholder. */

BOOL CALLBACK DlgFunc3 (HWND hdwnd, UINT message,
WPARAM wParam, LPARAM lParam)

switch (message) {
case WM_COMMAND:
switch (LOWORD (wParam) ) {
case IDOK:
PostQuitMessage (0) ;

return 1;

}

return 0;

/* Initialize the status bar. */
void InitStatus (HWND hWnd)
{

RECT WinDim;

int 1;

GetClientRect (hWnd, &WinDim) ;

for (i=1; 1i<=NUMPARTS; i++)

parts[i-1] = WinDim.right/NUMPARTS * 1i;
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/* Create a status bar */

hStatusWnd = CreateWindow (STATUSCLASSNAME,

SendMessage (hStatusWnd,

"", /* not used in this example */

WS_CHILD

0, 0O,
hWnd,
NULL,
hInst,

NULL ) ;

WS VISIBLE,

SB_SETPARTS,

(WPARAM) NUMPARTS, (LPARAM) parts);
SendMessage (hStatusWnd, SB SETTEXT, (WPARAM) O,
(LPARAM) "Up-down: 10");
SendMessage (hStatusWnd, SB SETTEXT, (WPARAM) 1,
(LPARAM) "Option 1: OFE");
SendMessage (hStatusWnd, SB SETTEXT, (WPARAM) 2,
(LPARAM) "Option 2: OFFE");

BOOL RegisterWin95 (CONST WNDCLASS* lpwc)

{

WNDCLASSEX wcex;

wcex.

wcex.

wcex.

wcex.

wcex.

wcex.

wcex.

wcex.

wcex.

wcex.

wcex.

wcex.

style
lpfnWndProc
cbClsExtra
cbWndExtra
hInstance
hIcon

hCursor
hbrBackground
lpszMenuName
lpszClassName
cbSize

hIconSm

lpwc->style;
lpwc->1pfnWndProc;
lpwc->cbClsExtra;
lpwc->cbWndExtra;
lpwc->hInstance;
lpwc—->hIcon;
lpwc->hCursor;
lpwc—->hbrBackground;
lpwc->1pszMenuName;
lpwc—>1pszClassName;
sizeof (WNDCLASSEX) ;

LoadIcon (wcex.hInstance,

return RegisterClassEx (&wcex) ;
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:N2N DXANRWN NIPY NPIPY NN

#include <windows.h>
#include "tab.h"

MYDB1 DIALOG 2, 16, 158, 106
STWS CHILD | WS VISIBLE | WS BORDER
{
PUSHBUTTON "Reset", ID RESET, 92, 34, 37, 14,
WS _CHILD | WS VISIBLE | WS TABSTOP
PUSHBUTTON "OK", IDOK, 92, 53, 37, 14,
WS_CHILD | WS_VISIBLE | WS _TABSTOP
EDITTEXT ID EB1, 10, 10, 30, 12, ES LEFT | WS _CHILD |
WS_VISIBLE | WS_BORDER
AUTOCHECKBOX "Option 1", ID CB1, 10, 40, 48, 12
AUTOCHECKBOX "Option 2", ID CB2, 10, 60, 48, 12

MYDB2 DIALOG 2, 16, 158, 106

STYLE WS CHILD | WS VISIBLE | WS BORDER

{
PUSHBUTTON "OK", IDOK, 92, 53, 37, 14,

WS CHILD | WS VISIBLE | WS TABSTOP

LTEXT "Choose Pitch", 1, 10, 10, 60, 12
AUTORADIOBUTTON "High Pitch", ID RB1, 10, 40, 48, 12
AUTORADIOBUTTON "Medium Pitch", ID RB2, 10, 60, 52, 12
AUTORADIOBUTTON "Low Pitch", ID RB2, 10, 80, 48, 12

MYDB3 DIALOG 2, 16, 158, 106

STYLE WS CHILD | WS VISIBLE | WS BORDER

{
PUSHBUTTON "OK", IDOK, 92, 53, 37, 14,

WS CHILD | WS VISIBLE | WS TABSTOP

LTEXT "Choose Page Size", 2, 10, 10, 70, 12
AUTORADIOBUTTON "Small", ID RB3, 10, 40, 48, 12
AUTORADIOBUTTON "Medium", ID RB4, 10, 60, 48, 12
AUTORADIOBUTTON "Large", ID RB5, 10, 80, 48, 12
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:tab.h 9M15N YIP 70195

#define IDM DIALOG 100

#define IDM HELP 101
#define ID UPDOWN 102
#define ID EBIL 103
#define ID CB1 104
#define ID CB2 105
#define ID RESET 106
#define ID RB1 107
#define ID RB2 108
#define ID RB3 109
#define ID RB4 110
#define ID RB5 111

,WndProc() m>8p29n Y ,case WM_NOTIFY 0awna N¥N) N2I0INT PNIYNN PoNn
S TNIND NADN DY XD ININY

case WM NOTIFY:
nmptr = (LPNMHDR) lParam;
if (nmptr->code == TCN_ SELCHANGE) {
if (hDlg) DestroyWindow (hDlg) ;
tabnumber = TabCtrl GetCurSel ( (HWND) nmptr->hwndFrom) ;
switch (tabnumber) {
case 0:
hDlg = CreateDialog(hInst, "MYDB1",
hTabWnd, DialogFuncl) ;
break;
case 1:
hDlg = CreateDialog(hInst, "MYDB2",
hTabWnd, DialogFunc?2);
break;
case 2:
hDlg = CreateDialog(hInst, "MYDB3",
hTabWnd, DialogFunc3) ;

break;

}

break;

DestroyWindow() N>8P1910 .NYTN NP0 DINAY DY Y51 DINP DOV PN MDY
NN NIDY ,WITI) NININD NPDIVIID NNYPN MY-1TN NN NN TONNN NN
,EndDialog()-Y N9y ,DestroyWindow() 1O8P)9Y NYIPY WY MIONTIN-ND NOW-1T
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PDOVI9 NPNIAN NYAPNN NIN AYVA (NPINTIN MOY-T MIINI H1IPNd
TATD T ,70T) NOY MW-I1TN NN NN NINY CreateDialog() NP8PN9M MXNONN
ANPONTIN-ND NOY-1T MDD NND

MN X MVYN NNNYI 0NV DXANNI MINNN NN DYDY POy ,0TPNN DIV
,PDYID TP (Tooltips) 18AY NPNN WPD 1NN .NPDIVION YTPN NIW-ITN
STRNYA MDY UDINY NNN-N1T NNOWN

| i Using a Tab Control

Options Pitch | Page Size |

Choose Pitch

C High Pitch

& Medium Pitch

C Low Pitch

1YDY075N TP DY NNV NIDINN DY VYO NHNT :14.3 DIVIN

YV naixn 1o 14.4

NY TP9 .(Tree View Control) ¥ HNYN 772 NIN 1T PI92 IPIDWVW PINRD TPON
,Windows Explorer Yy ©¥apn Nnowa XY AN MYSHNI YN MDD vown
Y 190 00N DV O0TN AN DY ININ XY XY DNNN TPID NonT annn
DY NHRXIY-2T7 DN Y THIND YTPO .T72152 759N YN MINNY 12 wanwnd
XY D8N TP PIOYW DYV I90 2INID 1NN ,NYYND DI NMIVON MN2
P NINIPYN TYUND .IIR DINXN TP DY MTIDNI NY PYD TPpnm )00 17ava

DYDY D757 0N AYYIY XY NNNN MTPOT YINIWN NN HYOWY YOI 10 D)

YV DNAIXN T9 Ny

N CreateWindow() TPNPION MYNNNI XN IWUN NON NIN NV IINN TPo
T2 NI NY NS TPs JWC_TREEVIEW nponnn Yy ©o1am CreateWindowEx()
SUNIVIN J9IND I NI 199 ,WS_VISIBLE 1I1X0ON MYSNNI I¥NY 12 o0 D95
MO N MIVIND Y MINSN TP MUMVIN NYD NIN G WS_TABSTOP

INAD NPT HYND IR 0NN NYA OONIP
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mynvn NNHo

YN 9y P2 MIVPH MNY | TVS_HASLINES
.DY9IYM WNVYA P2 MIVYPR MMV | TVS_LINESATROOT

.Y 935 SRPWN NANIN/NID NNNY | TVS_HASBUTTONS

TAN 995 MMV NMHIXNY 09 TVS_LINESATROOT -y TVS_HASLINES m)1)00 19w
NNON NPY .XYN DY OIMANN NININD DAPNN NYYND T Ny DDIININ
DN8NY .OMIPNN XINIM NANINND MNINND NN POIND TWann TVS_HASBUTTONS
,TINAY NN NOD NN MINND PYN NN 2XNINY 1N ON + )IY0N DX DOPNN NON
TS DNNNYN YY INDD D) 1N IXIDNI NN PYAY NIPNI - 10N NN IN
DNMDN NYIYY DO DODYD) TPON NPX NYA IMN XNOY IN IV NN NIND

S TIPN XY NINNN NON N NAD TIPN

hTreeWndCtrl = CreateWindow (
WC TREEVIEW,
""I
WS_VISIBLE | WS_TABSTOP | WS_CHILD |
TVS HASLINES | TVS HASBUTTONS |
TVS_LINE SATROOT,
0o, 0, 100, 100,
hwnd, /* handle of parent */
NULL,
hInst, /* instance handle */
NULL
)

YN AN NIND THD AN NIN PYDL .DOVI9N P2 YD DINSN TP NN I3
Aomna

YV NAIXN X NIYTIA VAY

ANAY MKINNN NN PN 14.3 NYI0 . MTOX MYTIND D300 XY INSN 1TPo
MTIPO T2 OWY MN»P 1291, TIND NMAX YN NNSN TP MYTINI Wi Wn MIPTN
9921 .14.3 Y22 MYTINY MPAPHY VIPRHND MNP 19N . NTNPHD 1IPRD

.PDY0ION TP YV NN NN 9391 hTreeWnd ,0pN0N

BOOL TreeView Deleteltem (HWND hTreeWnd, HTREEITEM hItem)

BOOL TreeView_Expand(HWND hTreeWnd, HTREEITEM hItem, UINT action)

BOOL TreeView GetItem (HWND hTreeWnd, LPTV_ITEM hItem)

HTREEVIEW TreeView InsertItem (HWND hTreelWnd, LPTV_INSERTSTRUCT
item)

BOOL TreeView_Select(HWND hTreeWnd, HTREEITEM hItem, UINT action)
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=)

TVM_INSERTITEM ,7251 myTIin NV D510 P92y INNTH MO
.MM MYTIN 901D 91D Tow Dw»NY 2 . TVM_EXPAND

NV INNN HY M) MYTIN :14.3 NYav

mMynvn

nynn

0-1 NNV TIY NINN YN NDIYI TINN VIS NPMN
J9W5 NaPNa 0-),NNYSN YV NTpna

.0 Xy [Param

.NPYNND TYPHN VII9N DY TN NN DYON IParam

TVM_DELETEITEM

NPINH .NNN NN YN NNOYI NN NXNON IN NNIN
AP NIPNA 0-1,NNYXN YW NIPN 0-N NNV TIY
NN NP NN NYIYON .N2IWON NN 18N wParam

s NN MDIWINN

TVECOLLAPSERESET, (v \1172) TVECOLLAPSE

,(D)2N >V379 NPINNI XYM \ID)

N, (NN DaNIN) TVE_EXPAND

(D281 "W P2 12yn) TVE_TOGGLE

GI¥) TN NMAXN NN PYN OV TN NN 921 IParam
AN

TVM_EXPAND

NIPN2 0-N NNV TIY NPINN .VIIIN MNMANND NN NYAPN
AOWD NIPNA 0-Y,NNYNN YV

.0 Xyn wParam

NN Yapnw TV_ITEM nyan YN ¥asnn NX 9N [Param
L0790 MTIN YTIIN

TVM_GETITEM

IN, YYD DIDINY VAN DN T NPINND XYY V9 NN
.NYWI) NOIWINY NIPNA NULL

.0 Xyn wParam

TV_INSERTSTRUCT Mamn YN ¥a8nn NN 9910 [Param
L0190 MTIN YTNN NN DYINY

TVM_INSERTITEM

0-1 NNV TIY NPINN YN NN TINN VI NIMA
J9WS NPNa 0-),NNYSN SV NIpHa

.IN2IY VYI9Y NONMNNY NIIVYIN NN I8N wParam

0279 NN PPN NVWSN , TVGN_CART Hv Npna

199 TN 1”ID> V191, TVGN_DROPHILITE Y¥ Napna
,TVGN_FIRSTVISIBLE 5¥ n9{71n2a .(Drag-And-Drop) 1IN
.NOYIN YN Y9 ANV VIINY XTI DN NNNNN
L0991 DT> NN YON [Param

SELECTITEM_TVM
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: N2 TV_INSERTSTRUCT 1202 90 1Yy ¥ 111 ,9N2) DI0N VII19YD

typedef struct TV INSERTSTRUCT {
HTREEITEM hParent;
HTREEITEM hInsertAfter;
TV_ITEM item;

} TV_INSERTSTRUCT;

NN DDNY TIN NI NTY OIN AN PR V9D ONX VIO AN DN T NN hParent
2910 NIN DX .NYY DYVII19 NOION MK NN YR hlnsertltem-aw TIyn .TVI_ROOT
915> hInsertIltem ,NINKN VY191 INNKD XYY DI YTNN VIIAN ,VII91 DY PN NN

: DYNIAN OYIIWYNN TANX DIAPY

mynvn hInsertItem NynWNN 79y

NYWIN YR WTN V19 NN | TVI_FIRST
MYWIN NIDY WIN V9 NOION | TVI_LAST

27NN 97D 295 TN VIO NYION | TVL_SORT

21209 ININNY  TV_ITEM M)2n 1Nt 03190 NN INNNY item v 10NN

typedef struct TV ITEM ({
UINT mask;
HTREEITEM hItem;
UINT state;
UINT stateMask;
LPSTR pszText;
int cchTextMax;
int iImage;
int iSelectedImage;
int cChildren;
LPARAM lParam;

} TV _ITEM;

DY»PIN 0N 95N TV_ITEM N3ann 2NN M1 ¥y2IP mask MNNn 90Ny 7Ivn
:92PY 5100 NINY D¥IYN PN NYD DINNN TP YN D2APN NIANNYI

09950 NN (02)9919Y (D2NYN IN) NINYNH mask NynvNa 79y

hitem | TVIF_HANDLE
stateMask ,state | TVIF_STATE

cchTextMax ,pszText | TVIF_TEXT
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091N NN (0299917 Y (02NHYN IN) NINYNRH

mask NInwvna 74y

iImage
iSelectedImage
cChildren

IParam

TVIF_IMAGE
TVIF_SELECTEDIMAGE
TVIF_CHILDREN

TVIF_LPARAM

: ©YX19) DYANN 190N 9N NYD TNINN TP DY ANNN NN D¥IN MIaNA state 1IN

mynvn

vIVVY

501210 VI
NI N9 DDV TNXY D100 VI

DOY) INIVNI 2NN VIIONN GYNDNY PYN
(7252 an >vaY

INL,DNNX 799 2T 2NN VIIONN GYNOHNY YN
(7252 AN >VIMAY DY) INY

OIP1va V19

N2 VA9

TVIS_DISABLED
TVIS_DROPHILITED
TVIS_EXPAND

TVIS_EXPANDEDONCE

TVIS_FOCUSED
TVIS_SELECTED

nPNY D12 DY .HaAPY IN ,2O8ND W PDYVAD 28N NPN YAIP stateMask Nynwnn
NTIPN N2V DIV INY IN,TNN

YR YAPNNYI Y2 ININY NNINNN IX Yasn pszText XYY VIO DIDNONYD
PI8H MY NIPNA .OOPVLN NN YAPPY TIVNN YN YIANNY pszText 29N 077199 YN
MONMNN PN ,NINK .PON WaNn pszText-w TIynn 97 NN cchTextMax

.cchTextMax-Y

OPTPRN NN DI iImage ,NYDX0IDN TP OY NIVIPHY NPINT NNOWI NNMP DN
93> iImage ,MNNN NNOYI NNMP KD DX .NPDI0ION TP DR NNVUPN NINNN DY
.10 OMP ON,NNVWIN TINN TNV DNON NN NN iSelectedImage .-1 TIVN NN

DYNVYPN 022N 1901 NN cChildren %> INYID V9 MTIN YN HAPNN IYND

RIARY

.DIVMN T DY OITNINY DINN) 90N IParam
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YVN NAIXN 7@ NIyTIN

NOIY YN YD MDD ,WM_NOTIFY myTin MmN XY NHNN TP YN DX0DIVWD
TP YN MMNMVPN XYNIN NMIYTIN 1901 Mn»{p .(Notification Messages) MyTIn
: N2 MXAN MYTIND 9N .NY INNN

Mynvn notification HY7IN

PPN V29 | TVN_DELETEITEM
AMONNT INL,ANINND THIW MY | TVN_ITEMEXPANDING
DI LN 9y | TVN_ITEMEXPANDED
NN TMY VTN V9 | TVN_SELCHANGING

VTN V339 9N2) | TVN_SELCHANGED

T7°395 .NM_TREEVIEW m2nn YN [Param ¥»a%> WM_NOTIFY nyTn NYIpNHwd
:NM_TREEVIEW nya2nn bv Tpn

typedef struct NM TREEVIEW {
NMHDR hdr;
UINT action;
TV_ITEM itemOld;
TV_ITEM itemNew;
POINT ptDrag;
} NM TREEVIEW;

98 ©9» NYTINN TP .NMHDR »pnn 1yann X0 NM_TREEVIEW Yw WX NTYN
YN TPO YV 1N DX 9D 13an 1mNa hwndFrom N Twn .NMHDR 5w code nTwn
NYTINN NN 29N TUN

D291 itemNew-) itemOld ©%2190 1PN NYTIND YTINY YN 9¥5N action NTYN
(DY ON) INY YTNN V9N YY) (DY ON) TNV OTIPN VAN MTIN YN
YTINN NPON NYA 920y DY DIPIN MM NN 901 ptDrag

NN itemOIld IXNH , TVN_SELCHANGED-Y TVN_SELCHANGING myTinn Y npna
MYyTINN Y¥ NIPNI .NNY N ANV DY NN INNND itemNew-) ,0TIP TNV VIION
V97 NN INND itemNew 929NN ,TVN_ITEMEXPANDED-Y TVN_ITEMEXPANDING
itemOIld 9xn» TVN_DELETEITEM nyTinn ¥ NP0 .aNMNY Iy DY AN XY

PPNV V9N NN
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YV NaIxXn Y AnaTh N"DIN

NI LY IININN TP NI (Chapl4\Tree_Ctl 711075pN1) NNan Tree_Ctl n2)ownn
VY9N NY9ID O) MIDIND DXV NYINN PIN NDNON 19N INKRDY TP NINY
VTN QY SY NN DD TN QY XNOD IN IO YD NN, T 9y 2NINY TWINNDY

IDINN DY VY NNPNT NNN 14.4 DIYIN .NMIDIND NYNI NV ITD NN YV

#include <windows.h>
#include <commctrl.h>

#include <string.h>

#include "Tree Ctl.h"
#1if defined (win32)
#define IS WIN32 TRUE
#else
#define IS WIN32 FALSE
#endif

#define NUM 5

HINSTANCE hInst; // current instance
LPCTSTR lpszAppName = "Generic";
LPCTSTR lpszTitle = "Generic Application";

BOOL RegisterWin95 (CONST WNDCLASS* lpwc) ;

void InitTree (void):;

void report (HDC hdc, char *s);
HWND hTreeWndCtrl;

HTREEITEM hTreeWnd[NUM] ;
HTREEITEM hTreeCurrent;

int APIENTRY WinMain (HINSTANCE hInstance, HINSTANCE
hPrevInstance, LPSTR lpCmdLine, int nCmdShow)

MSG msg;

HWND hWnd;
WNDCLASS wc;
RECT WinDim;
HANDLE hAccel;
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wc.style = CS_HREDRAW | CS VREDRAW;

wc.lpfnWndProc = (WNDPROC)WndProc;

wc.cbClsExtra = 0;

wcC.cbWndExtra = 0;

wc.hInstance = 0;

wc.hIcon = LoadIcon (hInstance, lpszAppName) ;
wc.hCursor = LoadCursor (NULL, IDC ARROW) ;
wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
wc.lpszMenuName = lpszAppName;

wc.lpszClassName = lpszAppName;

if (!RegisterWin95 (&wc) )
return false;
hInst = hInstance; /* save the current instance handle */
hWnd = CreateWindow (lpszAppName,
lpszTitle,
WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O,
CW_USEDEFAULT, O,
NULL,
NULL,
hInstance,
NULL
)i
if (!'hWnd)
return false;

InitCommonControls () ;
GetClientRect (hWnd, &WinDim); /* get size of parent window */

/* create a tree view */
hTreeWndCtrl = CreateWindow (
WC_ TREEVIEW,
""I
WS VISIBLE | WS TABSTOP | WS CHILD |
TVS HASLINES | TVS HASBUTTONS |
TVS LINESATROOT,
0, 0, 100, 100,
hWnd,
NULL,
hInst,
NULL
)i

InitTree () ;
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/* load accelerators */
hAccel = LoadAccelerators (hInstance, "MYMENU") ;

ShowWindow (hiwnd, nCmdShow) ;
UpdateWindow (hWnd) ;
while (GetMessage (&msg, NULL, 0,0))
{
TranslateMessage (&msqg) ;
DispatchMessage (&msqg) ;
}

return (msg.wParam) ;

BOOL RegisterWin95 (CONST WNDCLASS* lpwc)

{
WNDCLASSEX wcex;

wcex.style = lpwc->style;
wcex.lpfnWndProc = lpwc->1lpfnWndProc;
wcex.cbClsExtra = lpwc->cbClsExtra;
wcex.cbWndExtra = lpwc->cbWndExtra;
wcex.hInstance = lpwc->hInstance;
wcex.hIcon = lpwc->hIcon;
wcex.hCursor = lpwc->hCursor;
wcex.hbrBackground = lpwc->hbrBackground;
wcex .lpszMenuName = lpwc->1pszMenuName;
wcex.lpszClassName = lpwc->1lpszClassName;
wcex.cbSize = sizeof (WNDCLASSEX) ;
wcex.hIconSm = LoadIcon (wcex.hInstance, "SMALL");

return RegisterClassEx (&wcex) ;

LRESULT CALLBACK WndProc ( HWND hWnd, UINT uMsg, WPARAM wParam,

LPARAM l1Param)

HDC hdc;

static char selection[80] = "";
NMHDR *nmptr;

PAINTSTRUCT paintstruct;

int 1i;
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switch (uMsgqg)
{
case WM COMMAND:
switch (LOWORD (wParam) )
{

case IDM EXPAND:

TreeView Expand (hTreeWndCtrl, hTreeCurrent,
TVE EXPAND) ;

break;

case IDM EXPANDALL:
for (i=0; 1<NUM; 1i++)

TreeView Expand (hTreeWndCtrl, hTreeWnd[i],
TVE EXPAND) ;

break;

case IDM COLLAPSE:
TreeView Expand (hTreeWndCtrl, hTreeCurrent,

TVE COLLAPSE) ;

break;

case IDM TEST
break;

case IDM EXIT
DestroyWindow (hWnd) ;

break;
}
break;
case WM NOTIFY:
nmptr = (LPNMHDR) lParam;
if (nmptr->code == TVN SELCHANGED) {
InvalidateRect (hWnd, NULL, 1);
if (((LPNM TREEVIEW)nmptr)->itemNew.hItem == hTreeWnd[O0])

strcpy (selection, "One.");
else if (((LPNM TREEVIEW)nmptr)->itemNew.hItem ==
hTreeWnd[1]) strcpy (selection, "Two.");

if (((LPNM TREEVIEW)nmptr)->itemNew.hItem == hTreeWnd[2])
strcpy (selection, "Three.");
if (((LPNM TREEVIEW)nmptr)->itemNew.hItem == hTreeWnd[3])
strcpy (selection, "Four.");
if (((LPNM TREEVIEW)nmptr)->itemNew.hItem == hTreeWnd[4])
strcpy (selection, "Five.");
hTreeCurrent = ((LPNM TREEVIEW)nmptr)->itemNew.hItem;
}
break;
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case WM PAINT:

hdc = BeginPaint (hWnd, &paintstruct);
report (hdec, selection);
EndPaint (hWnd, &paintstruct);

break;

case WM DESTROY
PostQuitMessage (0) ;
break;

default:

return (DefWindowProc (hWnd,

}

return (OL) ;

/* Initialize the tree list. */
void InitTree (void)
{
TV_INSERTSTRUCT tvs;
TV_ITEM tvi;
tvs.hInsertAfter = TVI LAST;
tvi.mask = TVIF TEXT;
tvi.pszText = "One";
tvs.hParent = TVI ROOT;
tvs.item = tvi;
hTreeWnd[0] = TreeView Insert
hTreeCurrent = hTreeWnd[0];
tvi.pszText = "Two";
tvs.hParent = hTreeWnd[O0];
tvs.item = tvi;
hTreeWnd[1] = TreeView Insert
tvi.pszText = "Three";
tvs.item = tvi;
tvs.hParent = hTreeWnd[1l];

hTreeWnd[2]

TreeView_InsertItem(hTreeWndCtrl,

uMsg, wParam, lParam));

/* make tree in order given */

Item (hTreeWndCtrl, &tvs);

Item (hTreeWndCtrl, &tvs);

&tvs) ;
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tvi.pszText = "Four";

tvs.item

= tvi;

tvs.hParent = hTreeWnd[2];
hTreeWnd[3] = TreeView InsertItem(hTreeWndCtrl, &tvs);

tvi.pszText = "Five";

tvs.item

= tvi;

tvs.hParent = hTreeWnd[2];
hTreeWnd[4] = TreeView InsertItem(hTreeWndCtrl, &tvs);

/* Report Selection */

void report (HDC hdc, char *s)

{

char str[80];

if (*s) A

strcpy(str, "Selection is ");

strcat (str, s);

}

else strcpy(str,

TextOut (hdec, 0, 200, str, strlen(str));

"No selection has been made.");

:N2N DXIARWNN NDIPY NPIPY 1OIDINN

#include <windows.h>

#include "tree.h"

MYMENU MENU

{

MENUITEM "&Expand One", IDM EXPAND
MENUITEM "Expand &All", IDM EXPANDALL
MENUITEM "&Collapse", IDM COLLAPSE
MENUITEM "&Help", IDM HELP

}

#define IDM EXPAND 100

#define IDM EXPANDALL 101
#define IDM COLLAPSE 102
#define IDM HELP 103
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v Genenc Application M=l E3

File Testl E@pandOne ExpandpAll Collapze Help

=l One
= Two
= Thres
- Four
..... Five
| |

Selection is Four.

NV TN TP DY VO NPNT :14.4 DIYVIN

DOXVYI9N YD HY NPTNY 2D OOV .XYN INXN TP NN NYNNNNM InitTree() NIXPNIoN
DNPNI NY2 DXV NIMY MYHNHYN YN NPT .hTreeWnd TIvnNa NINSND)
NIPNY NTYN T T INIY ONONN V9N NN NN hTreeCurrent XY NNOVIN

.0279N1 NI INWID PY XNON IR ,NIN WHNYHNY

DYVY19 NN NYA MYAPNNY WM_NOTIFY myTina nsv1n WndProc() nrspon
TWNAY DXV DY NPDN NPOWI IO PTI) itemNew DY 107y .DWIN
WTNN NYNAN DY ISPNN INNTH ,NHNIN DT> NNNN) 9N .hTreeWnd

NN NN ,NYN DINSN TP DY DMDIDIAN DIVINN NN NYINNHD NPNIANY NHPNTH
TAN XY DX0I19 91D NIVAND YD DININ ,NNNTY I OHY J19INT RYDN
STASYA MPNY H9IN DINNY NT XY INK YA DMIN I9NYD)
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15.7*19

1921 5300

Win32 jino'ta 1in 15.1

TIND YN Win32 5¥ 19950 970,000 925 DXY0N WNID NNYNN YIINRY 195
TY DD DN (Huge) Py (Large) 9943 ,(Small) Y0P ©OTINN .12 DINN DY
N0 DY OO TIN PRY O L(32-bit Windows) Windows Yv m»21>0 32 noa
2V >Y2 .(Far) PINTY (Near) 299 1NI27T P2 AN M7 PN Win32 nmcin
NN TNV OINDD PNIDT IMND ONPINN 1YY DMNMN MINNN ,(Segments)

AN HPY VIVAY DN OYLPII MTITH NN NPVN

MDD 32 HY NPORIVIY MAIND 2NN W PONN DY ,Win32 Sv nTHayn N21°1v3a
NY YNNYNY N¥pn Windows .(4 Gigabytes ,4GB) 1>2-N)) NYAIN TY YN OVN
™M NN MY DY NIy L (0x7FFFFFFF 7y 0x00000000) 71030 11919232 1da Ny
Computer's) awnma ¥4 Nay (OxFFFFFFFF 7y 0x80000000) M2 PNIO12
DYDY MMPN 7Y NNIX»N PR DYIPONNN N2 DVWHNYRY MINON (Kernel
NOIYN Y MODIDIAN NIDIND) AYYENN NIIYN PYI) ,NXT DIPHI NI DOWNN
97 DN TONN DD NIAY PAINN (T ,NMDVNI NI ,TIAYNI NOVNIYY NOYINN
mMaINOY (Virtual Addresses) mP9NIVAY MAINI DNINY NWHNWY ,(Page Map)
MINON ANINY XINND 2INDY D15 ION (Process) TPHNN .WITTY 29D NP

(NN TRNX TOIN DY 29N NNN W T 1D NSPINY

GlobalAlloc NNYPNN NPIPND TN ,NPIO 32 DY NIONN Pwnn ,Win32 API
N30 .AVYNY MNT NPOPITY NPYAIDY MNSPN ,Win32 n2>202a .LocalAlloc-
TONNN YV NAINON anana NN (Local Allocation) .90 ANSHPN ,Winl6
N2°202 aOY MADINON ANIND I NN (Global Allocation) 592392 ANYPM
TONNN YY NIINON NN PIDTN IND MY NN N¥PN NHYINN NN ,Win32
YT DY, NVIDIND TINHD MPY PNIDTN N0 NIYD NYID NIVIND N T 1N0NY
NNSPNIY 1ON» [ TYNNL THYIW 1Nd [, NNT DY .NPDD 32 N2 DOYINNI VI

.Y VN2 5IVTY NONY, NN NN PANT ANV SPY TI9 NN NOOPID
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NN MY NMIDINND NI 1NV MVYTN MVLIY YNV NYN¥N Win32 DY nTiayn N2
YHNDIY NNIdY YNy (Virtual Memory Manager) »ONIDA% 19995% DN NI
NPNPNAY MNYT PONIVPNN NI DI API nYPN9 .(Local Heap Manager)
(Reserve) Y891 H2P5 MZ1D NPIDINNY XON 721957 171920 211132 MYsvNN API
NNIYN DN .YITID DNMIX MXPNY TI INNXI MONXIVI NI HY DT DPIva
511 .5Y5 7772 DN DOVNNYHRY NNOIYN DMNN NNV YINN (Heap Manager)
M9y o) (Multiple Heaps) ma9 512599 919 MIOIND IWINRND YTNN NNMIYN
NNNPNY VIV DOY YINIY MIVAND M2IN MDY .(Separate Heaps) 577993
MDY DXOYDI (TTIA YIANNY VINTY PIDTN IND) PIDT DY NNLVP MMIND
9y THYN L1091 PN DX NOMIN Windows Nav TN DY INY THvn ,Twnna
PIDTN DR NP 1IN HNIY YT NN DN DIWHNNVHY NPXPNIN PN

.Windows 5¥ Y5X109 MM 92190

217 o a7 ot 15.2

Windows ,Win32 »mw» Yy NP1ON 32 12 »MINION HYTINaY NTHY NP Gyoa
INSIND Y NI PAY YD) PO PA NPT NN (THW NPIDIND D) 199))
P25 NYO2D)Y NI P DTN NN L(TOY MMIOINN D) 199)) Windows ,Ton
VINOWN YT DY MIXPN NPINNNY PNIDTN DY DXOPMAIND )0 DY .1IOPID Ny
4995 NI NN N¥PN Windows 0> 0N LocalAlloc-y GlobalAlloc D192
DOV DINRY NINT 23T MDD ,Committed Pages) 0299 0942 ,(In Private)
(Private Memory) *149 1999%% .NDNI/NNIPY DY MIVOX DY (MINN MNINY
M1 PN LYIID (MY IR) NINIY NN IDANY ,MINN NMIDNY P13 NIN

JON NVD

219%% DT D22 NI HY PIva MNP MM LocalAlloc-y GlobalAlloc Ny 8pan
N2973 NONNN OIPN 9915 ,07PN PNITY DINNNDI NPV 32 T DY ANPN NYNY
DINPINY NI SVPMAIN LTYNNA INY Yoy O (Paging File) 911990
N (PID2T2 OIINDHN MMIPHL) MAP : DXANN MNHYN TN NPNY DI NMIOINI
PN DIPNI INY NIN VAP NI VPN DINPN TWND .(Movable) n9ayn-9a

AW DYNN TYN D TUNY DN NI Y

.(Discardable) NN ©2NNND 1NDY IWAN PAYNY NIV DXOVPMAIND NN
30010 MY DXIVN PN NYAYNY DNV NI YVPMIN ,Windows 3.x -2
1212> NIYNN 1991 ORIV NI NN DXWHNYN Win32-2 NN NMYD
IUND .NPINIVNN MAINON YY FNWOD NYOUN MINNY YHan NI DX DM
TN DIPND OHNIVPNN TN DX NN Windows )03 9T 1°a¥N NN
GUN LDPINNY INNIY PIDT MSPNY YT NIAYN-IA PO NYRNYHD NN
DY2YN N1IY ,HWNY) DY YTH IMN PNHN DN MNP DOXTOYY 12 WHNYN NINNN

ANMTDY ,0oYaNN DMLY
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IN10Y N Nt 158.3

OTIPN PYo2 (Virtual Memory) »INIV9 119958 NNNN NN MIXN DINTIP DYDI
AYNNN PI9°T NN NINIY MMIDIND TWIND SHNIVPNN NI HMINY 11100
89 199998 DY TAN WD - (AN 91T DY 7T NINY) 911970 NP NNX) DN
IYAND SORIVINN NI 2NN )T TITI PIDN DX DNID NPIDIND IWIND 1D
oy TAYY DIPNI PYNNN PNIY MON»NNN (Maps) Man 0y THayy MmNy
PIDT WY DY KDY ,NMITH I8 PIIDT DY DITAIWY 1IN INNY SUNNND NI
1999980 971 DWA NN PO DTN NP Windows Y DY ANYNN 98T YTINN
TSI ANINY N0 DTN 8 15.1 ©dwan (Virtual Memory Model) 9NV

2D NI NWID YT HOIRIVIN NI NYNNWN Windows

09 1171271 N1amnd
Physical Memory Addresses

1001
:W‘
N1
1T9Ta P21 1213
T2R10717 1171277 M2MD FFFF P;' in IFIIPe Alddresses
Virtual Memory Addresses ging
1001
memptr* — [ 1001
1002 S
1003
1004 >| FFFFE

DD PNIDNY NWID ITIHOINIVI NI nwnnwn Windows : 15.1 orwAan

MINON NI PONIVPNA PIDIN IR NOMN Windows Nav 7170 Y92
95 YY NYDION MAINON ANINHD AN NAIN DT TYNN YD DY NPONIVINN
SY 901N NONK DIPND NWPN P2 Nwnnwn Windows TN D) DYD9NNN
NPN YYD PONN MWD NTMYY HHYON PIDITN MND OINIVIPNN NI
(Paging File) 917940 N2¥paY SYWOINND DIPNN 2NN YY) YD9N NN YW DIDON
Windows-¥ P0>712 NI NI PNTOTN XNDIP .NOWPN POYT1 N¥NIv  Windows bv
NN NNINY Windows .2wNnn Y S>DOPIRND NN DX 2XTIND 1T 12 NYWHNYNI
971 .(Units Of Memory) 1999 M1 1N ,(Pages) D942 YONIVINN PNIDIN NN
T GetSystemInfo N8P0 NIPD TMIWANA (Host) AINNN 2WNNI MON 9TN

AVNN1 910 9T NN NYTY

NN (Process) 7°90: Y55 NpavN NOYONN NOIWN ,Win32 NIDTN DTINaY nTnd
NVID 1919 NN, PYNNA Noyan (Thread) NHVNH AIWNRD AYY YVIIN PO 2NN
91 INDI DYINRND DIIHNND THOVYY NI .TAV2 NOHY PONND THOVYY NI
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YINIVI PNIDT 2NN W PHNN DOOW 110N LPON W NY PRI ,NINON NYVNHN
MIINON 2NN RN NI IDIND PN IR MK 91D XD 4GB Hw »vI9
PNINT JONNRD D1 NINT-1A DONY DYIONN MY .OXFFFFFFFF -7y 0x00000000
DN IWAN 1P NY NAIND NNIND WIDOW N2 DT YN9Y »Dan 0x12341234 N2nda

1799 AN ININD DIVNPNWN 1PN DIIONNN MY

D9 NAINDY MIUNIVINN NAININ NN N9NN OONIVINN NI 1IN, MNONNA
YNV NN .PTATN NDIP2 N ,AUNNN DY D90 NI RPN NIV - NOYNHNH
NINNNY N ON MYN NI - 0x12341234 11719010 NAINDY DNYI DW»NY NN
POTN MDAV 14352 VPO IN,0x00012345 NPYWNHN NAINDA (RAM) D90 NI
mMAY NN DOYaND TH AVWIANND IONIVPNN PN DN D0 Lavnnn Sv
SY 119212 NYNO NN NNN NMIOIN OX 1I3IN YD 1INAY 9 DINY YN ,NMINi-a

NN DPAPNI MVIAY MINK NN

95 5 4KB-N 12 YONXIVINN NI 2NN AN NPONN NHYONN NOIYN ,Windows -2
Ty 0x00000000 ™MIINON 2NN ,ANYNIN NNHN . M¥NN YIIRD  PYNN
NPHRYY NTYPH PORIVPNN PIDTN 2NN PNNNL 4MB YW NN¥INN) 0xX003FFFFF
Win32 S¥ Dmy»ny 70N .N1PDoN 16 N2 Windows oyy MS-DOS Dy min NN
NYYINN NIIWYN ,NT NIDTD NV NDIN DIV ONX DT NXONNL 1IN IN INIPY
,NOI0INN NDYAD NHIINY) MDN-IND DY Y 51Dy 9277 NULL ¥asn npdinmn

ANNYTDY,N5YANN NIIYN NI

912y Ox7FFFFFFF <y 0x00400000 mM23yno5n anInay N¥dNNa nvnnwn Windows
unshared address) GMIVN XY MAIND ININ T ;PONINN DY OVIN POHNN
IN LI 2INOY IN DT PIDTN XITIPY DI OPX Win32 HY DINN DIDYNN (space
.2GB -2 19 71N)v 0T PON2 DNOOMNNY NN TONN DY DN FNYDD NN NWID
NN TINA POV PONNN DY IMIND 20 NIXR PAXINNY TN NNN ,TOY DINDIY»N N1AY
Sy ODNIVINN NI AN YW DINNN 2GB -2 nvnnwn Windows .NY ymn
DY DT IYND .NYYINN NOIYN ONIPY DXIMVYH DINIP 12 JONNY YT POINN
SYNY NAIND ININT NYNNN MINONY TN ,NPINNN YW NINON ININI NI
N GMIVN NIPY NYID YNON 19IND NDIN TOV NMNIOINN ON XON ,0x80000000 -5

N0V NP DN

(Heaps) ninmy 7y qonn van 15.4

T°oNN 95 M2y 4GB HY HINIVI MAIND 2NN N¥PN Windows-v 15.3 Py0a NTNd
MY POAINY MAVINND Win32 Hv (Heap Functions) nmdyn nyNpNg .oyom
aNINA NP IX TAN 9T DY PIDa Nwynd NNV [ (Private Heap) 5099 N9y
NYXPNIM PN DTN NNIY NINY HeapCreate MI¥PNaN . PONNN DY NN
DN AURD .INDIYIY NI AR MIINWNY MNPN HeapFree-y HeapAlloc
20 No>wnmy 0x7FFFFFF N2n52 nY nnn Nndayn ,Windows N1)01na nuday
.(Reserved Process Memory) 9°970Y MnwWn 195%%0 Dv 2MB-n DINNA W11 T DN
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0NY TTNNY DINDN TINA MDIT 19INT NINXY NNPIY NN DOVPIIINRD MIVINI
NN PTHIN NN YV OO PNN DTN .HeapCreate NY8PNON Y717 HY 118NV Nya
PN ONINNNN DTN .(Heap Reserves) N1)9¥N ININI R¥NIY 111D 29T 19010
NNO/NNPY (Committed) ©r9WN DTN 19010 DY MNVYNIN NIRSPIN NN
v (Reserved Space) 91YN aN9NNN DXIDN DT MUMLIX N¥PN Windows
925Y ©99N DV PNONN DTN DX MY HeapAlloc ¥ MW TN AWNRD ,NNMIVN
MINND VIDYY DXWTN 9T N¥PN Windows ,995 (Committed Pages) 1870

OW PNIIN ONDN TINN

TY NON DT NIINWN NN NN ,NNIYY 09T (Committs) N8P Windows-¥ INND
TINPNON DY NN AN NPV MINNNY TY IN,DYNON YNNIV
¥ HeapAlloc Dy n1”5INN > Dy NndIya N8SPINN PI91Ow o0 .DestroyHeap
NN DINTY 121D NN NN PONNN DY IIRIVINN PNIDTN 2NN VAP DIPH

.09Y2 D19 HY DINIIND ININY TI DIMIYMN NN 2INID TN, NIV

MINT NP NYPIN OX .AMN IVY PONND P W DOV NNAIY DY NI
NN NN Windows ,1°099 Nmdy NIy (DLL M¥'pa ,Dynamic-Link Library)
NNN) MAPTN NYIPN NMOPINY NIPY THONNN SY NIINON ININI AINID NN0YIYN
919> YNTN NP NMPINY XIPY TONNN P TN .(0x8000000 Yyn ,Windows 9x
VI .NINNY NPV OIYN - NPT NYIPN NYPIN DY YINN ON NI
DYNY D91 NPT NP NOPIN NNIN IR DDYINY D17 DIIHNINY 127N
919> 7PPXN YV YN D5 HAN N PPINY MIXNY NPVIY MNIY DY 19 19DNY

.T292 HNN NPV NDIIYD NYID

No'T 7172 nexpn 18.5
n'7217an annynn

Y DY DIND MIPNY YT MPAIOV 190N WHNYNY NN MIVANIY NTHY
NIRSPN NN MNNN MNIPNN NNXR .Windows NT -1 Windows 9x N2>202 I7O%
NN 925 NYNIAY NI NINYPNY NMIT IUR ,NIINRIDIN NNOIYNN PIDT
»715 GlobalAlloc 178721921 ©XwNNWN .halloc-y malloc 195 NP¥PNS MyNHNNA ,DOS
DXNAN 90N NN NIV NXPN T NP .NAYAIIN NDIYNN NI MSPND

:19NYY NN 1D GlobalAlloc MNPNSN NN DYXAMD .NYY VNIV VTINY oY

HGLOBAL GlobalAlloc (
UINT uFlags, // object allocation attributes
UINT dwBytes // number of bytes to allocate
) i

NID UFlags 9v1n79N0 DX .)NI2MN AN MNPNY DOXIT T PTHN uFlags 10NN
IUNR ,DNNIN DPNRY DX PNN Ta91 .GMEM_FIXED 93710 N0 Y TNNN N9292 , 09X
NMIYANA GlobalAlloc N1°¥P)19Y NIRNP NIDNN IWND ,IPNDY MINDIVI OIRIN
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TINPNAN OX PIXY 1D .NINDIVA DXVNNY DOVXT SV NOYW YD1 wnnwny
DY9XTN TANR NN PTHINY TN ,(Movable) 7193¥n =93 N (Fixed) $12p NI12T NNXPN
.15.1 NY2va DXVNNY

.GlobalAlloc oy v1/>)wH N1 INSPN MID :156.1 AYav

w9

FAR

DY NV 9T 20WH M1DY 1IN NPIDIND .MAP NIDT NNPN
T9¥N .GMEM_DISCARDABLE X GMEM_MOVEABLE 9311
NYID 1P IWINY YTD 1NN 21920 ¥IANN 1IN
O

GMEM_FIXED

9)T 25V M1 1IN NPIDINN .NIAYN-I2 PNIMT NNPN
W 1T NIN NN TIVN .GMEM_FIXED )TN 0y MY
VI R ,NNDIO 32 12 TIY NN, NI VPN
TN ,¥ANNT TN AN DIIND XTI NP PINNY
.GlobalLock 178192 wpnwnb

GMEM_MOVEABLE

GMEM_ZEROINIT Y)7n 0y GMEM_FIXED 9)7n NX 25wn
.15.2 nbavav

GPTR

9371 oy GMEM_MOVEABLE 9371 NN 15wn
.15.2 N9avaw GMEM_ZEROINIT

GHND

DY29¥NN TIY 95 951N 915> uFlags 1VNI9N ,15.1 NYAVI DIMINNY DYIXNTY qONA
D)TN NN 2DV TWAN INY NIMNN NYIVNY NIMPNN TA0N ,15.2 1YV DXV NINY

NN 9YT DY

.GlobalAlloc n>¥pnan oy YN wH DD DIYIT IO :15.2 NYAV

vIvro

FAR

9357 ©INM PHIYIN NP WHWNRY NN N¥PH | GMEM_DDESHARE

nMYPN Nay ,(DDE M¥>pa ,Dynamic Data Exchange)
MNINND SWINOY T DXT NPT DINNI PIDN NINDNI
VNNYNY D91 DMWONN PN .Winl6 0w oy
NN MW NN 19WY »1D GMEM_DDESHARE-2

2XTN DX PTIND NMIDINN DY NPT DINNIN
T9°NY PN15°72 WNNY’ )N oX GMEM_DDESHARE
DN NN DOYNNYNRY DMWY PI INT 0NN
12 MavpnnY vuwnn (Clipboard) Mvn N 0T
.GMEM_DDESHARE 53710 NX TN 03’78 , 001NN

INT) TIY WITT IRV ININ PINKDD IWARY )19 N¥PH | GMEM_DISCARDABLE

N2INON ININI NPAXAD NAINI2 YIAP IPRY NI
92N MDD PN MIDIND .(TONNN DY MONIVINN
DIV NN PONY 19N .GMEM_FIXED )TN DY Nt Y7

.Y 92X TN MOYN® Win32 »oman
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v F2R

% Y37 POON Win32 API .1t Yy 10 nnvynn Win32 | GMEM_LOWER
.Windows S¥ mNTIP NINDI) DY MNONND

NNNPAY MYIIT PADY T NI PNIN IX ONITN N [ GMEM_NOCOMPACT
0

V22T IRYPN MYNIT PADY 2T 1112 PNMN 1N | GMEM_NODISCARD

% YXT POON Win32 API .13 Yy 11 nnvynn Win32 | GMEM_NOT_BANKED
.Windows 5¥ MNTIP NINDI) DY MNINN TNND

% YXT POON Win32 API .13 Yy 1n nnbynn Win32 | GMEM_NOTIFY
.Windows 5¥ MnTIP MIRDI) DY MINNY

[mRARRRRYD] ‘]13’1’\ NVIPND DX VRVNY NI NXPN | GMEM_SHARE
,(DDE 7¥°>p2a ,Dynamic Data Exchange) »n TN
9)TN 10D NIT DMIN NIVIN NNONI NNYPNY
.GMEM_DDESHARE

.DANI NI NN DNNNY | GMEM_ZEROINIT

NN NN ,MEPNY GlobalAlloc MXPNAN YW PIIN ND NITHINY qON2
9UNTY OX MKPNY TINY DXNIAN 190N NN dwBytes VNI MYNNNI VIO
PINN MYPNN ,GMEM_MOVEABLE 5)TNn NN T uFlag 7vn79mM ,DaND "N
,INONN PPN OX .NPINNY JNND NN Windows-¥ 11I12°F UPMIIND O
TINPNON DN IYPINY YIND NI VPPN DY 1PN 7PN 1IMND TN

.NULL 77> 93mnn 7Iyn ,nowud)

17210 GlobalAlloc ,N¥>9T0 NN PADY >T5 YUNN NVY T NN NN NNPIYN DN
09> Windows ,NNW 189 »75 NULL T9ya nunnwn GlobalAlloc-w 117510 .NULL
YIANNI YIDOYN NINR NMIZIY DP 19Y LDON NOIYY NIONIVI NAIND NNPHN NN
INPNY NIONN NPNY ,NOYAND DY) OY NI Y5 NN NI¥Y Windows .NULL
Sy NXPINY PNIDTY NNXVIAN Windows .AXNY TIP 3977 19INA DIYNY T NTHVN
8 Bytes) ©D>na 8 YW mbvax »9 by yap> GlobalAlloc MSPNON DY NN ST

.(Boundary

65,536 1y TN MypnY LocalAlloc-y GlobalAlloc n»xpNan NN N 21 Windows
(179219 NSPINY PIT N2Y) GMEM_MOVEABLE 115017 M2y [, 79010 999 ny
N9N NN N NODN (NIOPID NYPINY PNIDT N2Y) LMEM_MOVEABLE 112521 91y
NN, NNYYNN GlobalAlloc 1°8PN9N ON .LMEM_FIXED N GMEM_FIXED )172°% Yy
S1192W MNON DX .7ISPNAD INIPA NYITIV NI MND DX NMINAD NSPN
213> DM ,MNPNAD INRIPA DYITIV MNONN INY 51T) N¥PN GlobalAlloc-v
INPNAN YT HY HYNA INPINY DOXNIAN 90N DX NYTY YT .NDID MND2 wHNYNY

.GlobalSize n*¥pP»91 o>wnnwn ,GlobalAlloc
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5N Mann  GlobalAlloc 7¥PNSN MY AN DV AN Pany 1o
PN DY 190Y 9NN MUYPNa nnsmw - Global_Alloc
2NN AUNI NHINHD JONRD ITI NI N¥PR NMINN .(Books\59285\Chapl5
DYNA 26) ONAN 27 Y2 NRN I8P WM_CREATE nyTina Yavny Tipn ,Dw»n
DNY NDRNDD DX INNN 7NN ,Test! IMa wpNWNN TUND L (0»oNnn NULL-M

S7OHN 5Y 10N

15 GlobalReAlloc-a win'w 15.6
"MI'T |DINA NN 7TIA NNYY

MypPnY »15 GlobalAlloc MNP WHNWND NPIDIND MIVINIY 15.5 Py NTNIO
PO PIVA MXPNY NI1N IDNN ,MIT DY TN .1OYAIIN NNXIYa PION
.GlobalReAlloc MYPNAN 1> HY NINT MYYD IR .NNIYRIN NIRYPNN INKRD ,WTNND
STIN TN 152X PIDT VPN Y DNIMINNN IN TTNN NN NIVN N PPN
©am5 GlobalReAlloc MX¥PNAN NN .ANMIPY ONNNA ,NVPY I T D

:1% DTN NS, NPININA

HGLOBAL GlobalReAlloc (

HGLOBAL hMem, // handle to the global memory object
DWORD dwBytes, // new size of the block
UINT uFlags // how to reallocate object

)

UTNN N¥PN GlobalReAlloc-w 521050 NN VPR NN NN hMem TN
DTP AN T NN GlobalReAlloc N GlobalAlloc NYSPNaN YNYN NNN
VNN ONX DI PV YW DINIAL ,WTNN DTN DX PTHN dwBytes 10NN
7PN¥PNON ,GMEM_MOVEABLE Y3710 NX 7>Tan uFlags 10107910 DaNY nNw dwBytes
ON .NPXNNY M5 MO Windows-¥ NI VPPN Y PN IR NPINN
,GMEM_MODIFY 9)Tn NX Ty uFlags 701n99M) DaND "YW dwBytes 10039N
MPNY 15 PN uFlags 10VNI9N .dwBytes VNN NNOYNNY API NMXPN
937N NN PN uFlags TVMION DX IYDVIN PIN VPPN NN YTNN
N VPODINR DY DIMANNDD DR PTI uFlags Yv»NI90 ,GMEM_MODIFY
INNPN2 VWY UFlags VN9 ,NINN ; dwBytes TVNIONN NNPYYNN API NHOIPN)

NN VPN OV YTHN
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931N NN aYWY 91> o ,GlobalReAlloc  MINPNAY  DINMP IWND
.15.3 192V DXVLNHNIVY DIYITN NV IN THN BY GMEM_MODIFY

.GMEM_MODIFY 57N DY VN WD DMINNNY DYDY T :16.3 NYav

vIvra

FPR

NN D) DX PTHIN YR ,NPINNT INMIY NI NNPN
DN, MY 22 Tn Nndynn Windows .GMEM_MODIFY 5)Tn
N ,(Movable) H93¥n =925 DTIPN NXPIN VPIAIND
.GMEM_MOVEABLE 5>7N 972N ON

GMEM_DISCARDABLE

VIAP PN VPPN MWYN : 7293 Windows NT M2y
)TN NN DXPTHIN TIYNRDI ,NIIYN-I2 NI VP1IIND
.GMEM_MODIFY

GMEM_MOVEABLE

Sv 19w Yo NNY D15 XN ,GMEM_MODIFY NN 7T )X uFlags 1vn7910 DN
.15.4 19202 DXVNVNY DIINTN

.uFlags 1019510 M2y 0901 DXYXT :15.4 NYAL

vIvra

FAR

?Mn GMEM_MOVEABLE ,098> N1 dwBytes q7wND
112 AWRY NI2YNN-I2 DTIPN NI PIva NN

S5 (Lock Count) 199831 N1 TUND .NP>NND
172YN-92 1K NIN ONX IN,DIND INY 1IN VPIIIND
1PN dwBytes TWND .NYWI) NINPNON ,NPINND 1N
N59YNY YWaN> GMEM_MOVEABLE ,09KY "

72N ,WIN DIPNY W NNPINY PIDAN NN DAY
2P N (Movable) N93¥n -9 DMIMINNN NN NIYD
912> V2P LPPAINN OX NI VPN YV (Fixed)
NNV NPNN NIINND NINPION IWN TV NPND
YN .hMem VP91 YT HY NITIHNN NN

NN 2YNY NYID NIDIND ,NIIYN-I2 VPN
NMANY VPPAIRN T 0N DN PMYaN

DN 929N ,(Invalidating The Handle) nopn->noa

NN N9V GlobalLock MY8P»9Y NP NP

Y NYTNN N2INON DX MWD 2T .¥XID VPIIINND
.GlobalLock-2 wnnwnd 798,199 0 piva

GMEM_MOVEABLE

TNED PIDT PINKY N DINTIN Windows-11 Y1
NN ARNPN NYIT P10

GMEM_NOCOMACT

40NN NI 1DIN NX INNRD Windows-> D)
T PN VPN IYRD ,DINA

GMEM_ZEROINIT
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NYPINY PNIDNIN VPR DY TN NIN MNP TN ,DINOSHD DIPNN ON
N8P GlobalReAlloc DX .NULL NN 9%MNN TN ,NOWI) MISPNIN DN ;UTNN
PN YT PN VPR TY T NIN INMNN TIVD ,NIIYN-I12 VPPN YTNND
NY¥PN GlobalReAlloc bX .GlobalLock M7¥P)192 wHRNWNY T8 ,¥a8ny NN NN
Y NPYUNRIN NYAN DY NAINDN 7T TN DY AININD TIVN VAP OPMIINR YTNN
N0 NINNL YNNYND VIVA TONNN MIYIND NI NWID >TD PN Pva
N NIINYN NN NN NYWO) GlobalReAlloc DX Y2815 91NINN TIvN YV (Cast)

.D2APN YIRY DONPNN YIANNT TT ONPHRN NI

mM5Na Mann ,GlobalReAlloc 8PNIN NYWH AN AN VL PaAny 1O
15NN .(Chapl5 MPIYNA) NT 1909 9NINN NVIYPNI NNYMY Global_ReAlloc
Global_ReAlloc n»5ynn ,nXt 0y .Global_Alloc 135117 115 N1 1701 Ny
DNVP NPNINI NA-9QIRN AN PXNY XTI PIDT DY DINA 27 Ty WINHD N¥PN D)

.Test! MIYINI 1M UHNNWNN TYNRD

nXPINY [ND'T 7172 np'nn 15.7

N1 (Discard) pwnnd >15 delete-y free NYYPNHI Haya NWNNWYN OXRTNI
TN, TYANTIN NNDYIYNN PNIT WTNN DINPN IN DIXPN TUNKI .NMIDINI N¥PINY
NNMO NMIDNNY INKD PIDNN DX I1INYD > GlobalDiscard 1°8pN93 wnnwnd
OTIP NNPINY 122100 PIDT 21D NPNIN GlobalDiscard MYPNON 12 YIDIWN NN
PNIDN VPPN DY NI NN .GMEM_DISCARDABLE Y)T1a windwn 1y
DOVNNYN NI NPINNIA HYIIN IXPNINY IN,DIN NPNY )N PINKNY DINIY

:1PNOY NITINA 1IN NMIOINA GlobalDiscard MY¥P192

HGLOBAL GlobalDiscard (
HGLOBAL hglbMem // handle to the global memory object
)i

ONX .PINNY DIV DADHN PIN VPP IR NN hglbMem VNN
PN M) PITN VPODIN DY TN DX NPINHD NN ,NNONND DIPNN
.NULL 7991 NIX N2INN XN ,NOWI) MdP8¥PNan DN .(hglbMem

oY N¥PN RNPN PONNNY D»H21Y) DXOPMIIN P NPMN GlobalDiscard NYXp9n
IN VIAP VPN PINNY NOIN TONNN OX .GMEM_DISCARDABLE Y372 vinswn >1
NN 7I1v2 AN NpMN GlobalDiscard MYSPNONY MO .NOWI) NP W)
NN APY 19IND AYNY 91D PONNN .NOPN NINYI VPMIINRD T, VPMIIND DY
Y TNV INK D2ID) PIDT P12 MNPNY > GlobalReAlloc MNPNAN HNX N TN

T MR O

™MI’NA MAnN ,GlobalDiscard 8PNAN NYWH NN NP DV PANd >TD
.(Chap15 m>P>n1a) 978NN NMVIYPNI NXNNIV Global_Discard
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GlobalFree n'xjnion 715.8

15 ,N2 MYNNYN NMININN IWN ,GlobalDiscard N 8pnan Yy nmd oMpn Pyva
VINOYY PRNIY NI TT DX PRYNDY 0TI INPINY NI DY OXPI19a pinnd
DRI, I PV ININD NP YRNYN KD NIDNNNY DOYTY TIUNI ,NINT DY .TPNya
ON DYMLA KDY OX IN NI IV ININD YNPNYNDHN NIDIND DY NNHYY OINN
59NN ,GMEM_DISCARDABLE )72 Wi wn > Yy NI90%10 IR NNXPN N2I0MNN
OXPNIN .PNIDT VPN INYD >TD GlobalFree MYPNS WHNWND DO
VPPN TTD NN ITNHND OD2IVHN NI VPR NX NIINYN GlobalFree
19712 195 N1IOINA GlobalFree MY¥PN92 DIXVNNYN .NIPN-ND NPND NIIN DY

(ONYY

HGLOBAL GlobalFree (HGLOBAL hMem) ;

MO KXY NI INYD DINIY DTN PIDIN VPN NN NN hMem VNN
NI AN TN ,NNYINN GlobalFree nY8p»on 9WNRD ,GlobalDiscard my¥pnoa
VPYIN TOTY INY P> IMND TN ,NOWD) GlobalFree nP¥p»on oOX .NULL

292050 NN

- (Access Violation) NnY) AN*Y X (Heap Corruption) N9y ©99 N0N NN
NN PN DO PONNN IWND MIPY NYI1D> - EXCEPTION_ACCESS_VIOLATION
90VN990 DN L399 OTIP PININ NN TINY I35¥ INKRY IMN INYY IN NI
.Y NNV 0N NHIN NN NOIYNM NYVI) GlobalFree ,NULL-D> Y hglbMem
999 P9 VPN MIINYNY  LocalFree-y  GlobalFree nvspNnon  >nv
DAND OV NDYY N W D) NI VPMAINY  .(Locked-Memory Object)
PINND NINN MNP YINN) 202X PNIDPT VPR NYYN GlobalLock NYXPNAN
ONPNON LTNNI VPOAIRD JY NOPN NN AN NDTHIN (PIDTD VPPN NN
N2OVIN NN NN NN PIDN VPMIIN DY NIWIN NN NYVAY GlobalUnlock
INPNNT YNNYND TN 202100 PNIDT VPPN DY NDWIN NN NDIAPY . TNNA

.GlobalFlag

N0 MY NN NNN S¥9In DIV»N ON ,Windows NT nnn 11D &5
,SDK CD_ROM 7D9pna Nomw > ,Windows NT Sv (DBG)
95 NNY NTIPI MO LocalFree-) GlobalFree nyypan
NPT PITAY NIONNY IWARND DT 72T DN VPMAIND NINY
1A G DXTOPN NT AXNI TYND .NIYINTH NNMNND DY NDI19D
SMINYN NS y8ann (Debugger) NINMNYN NN WINIWN

401 1201 9110 :15 I



GlobalLock ni'yjion 715.9
GlobalHandle-i

»15 GlobalReAlloc-1 GlobalAlloc NYYPN WHNWYND NPINND MIYIND ,INND
DNSPIN NPIPND PNV L TORIY IND IR .DODDIVIN NNOINN PIT MSPND
MYNHNYN NPIDINN DIV N8IN L, NINT OY .D8PINN NI OX 7T MPINND
»15 GlobalReAlloc-Y GlobalAlloc NYY¥PN92 WHNYNY TNMIVAND .¥A8N DY P12
TINPNON TN OX DI NN WIANND ASPINY PIDTN IR NMOPA PHnd
1922 PYNIN NN DX WIANN NPTNN) YD) NIDT VPPN NOYN Globallock
NI PIDA AN PINNKY IN PAYNT NMIDINND MIAVANI PR .OPMAIND YV NI
YT DY DINPIND PINT DY DOVPMIIN MY DWW PNIDT VPPN DY NYPN
DY NYPY NDWIN NN DX NITHIN 8PN ,GMEM_MOVEABLE 5721 vinown

11219 ANV Y95 B>amd GlobalLock 17190 NN .19 VPPN

LPVOID GlobalLock (
HGLOBAL hMem // address of the global memory object
)i

NNX DI0N PNIDTN VPR NN NN GlobalLock MYY¥PN9aY hMem VNN
ON .NINI TN NN MINN GlobalReAlloc WX GlobalAlloc ny¥pNan »nwn
1922 NUNRIN N0 YaNn P 1NINN TN NN GlobalAlloc nYXpNaN

.NULL X1 9%mMnn 7Iyn ,N5¥) NN DN ; NI

JDONA HNMINNY DD NN 901N PIDT VPMAIN YO DY NN DMININ MIAN
NN NYYTN Globallock ,(Movable) H93¥n-932 10N NIDT HY DVPMIIN NY
NP 95 Y TN MINND NN NNPN9Y GlobalUnlock MYNpNonN 7NN NINN
NYIPY 0D a»n PONNN L OPYAIN MNIAY  Globallock-Y  yxan  POANNY
O OX NION D) PIDT PINKNY IN PAYNY DD NPNX NMDINN .GlobalUnlock-5
.GlobalReAlloc M¥P)192 WY > HY NI VPPN NN YTINND NXPNR NIDNN
N AN DTN TIDNNY TY DI INY) DY) DXOPMIIN HY NI P2
NN PINNY IN ,PAYND TIDIND MIVINID INY ,DIND )NIDN OPI1va DY NN

9N

NN NN W GMEM_FIXED 9372 w1 wn > DY ISPINY PNIDT HY DXOPMIIND
TN TV INY TN WIANND TIY ,NI9X DXOPPIIN NIAY .DIX 19IYY 1D
P12 5T OX N ITHND PIDN PV IR 12D NPNH NNIDINN ON .NITNHNN
Sv NYIYIN NN TIY .NULL N300 GlobalLock Mr¥p19n ,00N2 DORY MY 17N
NN ©>aM3 GlobalLock NP¥PNAN NX .DOX T¥HN NIN DIPNNIN DIVP1AIND

(PNOV TIPN YOPIA IND

HGLOBAL hMem = GlobalAlloc (GHND, 27);
LPCTSTR pCur;
if (hMem && (pMem = (LPTSTR) GloballLock (hMem)) != NULL)
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D9YN 79 INX ,(hMem MNWNHI) NI YW DXNA 27-9 1T DISPN M TP Yyopa
IND NOY 79HNY AT ININT BN 1277 pMem Ya¥NI NI NIDN NN

NI NPT PPN T GlobalLock-1 M2 DYHYS MYNHNWN NINNN ,NTHOY IND
MY Yasn PHnY »15 GlobalHandle M¥PN91 DYWNNYN 995 7772 .0OWaANNY
TN .GlobalFree NTIPAS NIONN NN NN YIANNN NINND MIPIN NDON .PNION

217 NITHNA IO NN O¥aM> GlobalHandle NP ¥P9N

HGLOBAL GlobalHandle (
LPCVOID pMem // pointer to the global memory block
)i

TINPNAN IYNVIN PNIMIN PP Y NUNRIN MIAY AN NI pMem VNN
IMNN TN ,NNY8N GlobalHandle N ¥p»NoN ON .1 Yasn N NN Globallock
GlobalHandle n>Xpnan DX ;TNINND 2D2I0HN PNIIN VPO DY M NI

.NULL X1 9¥mnn 7vn ,novo)

9)T2 WIOVYN T DY PIDT VPPN NNPN  GlobalAlloc XPNAN IUND
101 GlobalLock MYPNaN VPPN DT> NN NN NN ,GMEM_MOVEABLE
T NN YIANNN IR NN GlobalHandle-y ;117910 7192 DN Wasnd i3 m1

2 )9NYY TIPN YOPA DIXITIY 1D GlobalHandle NP ¥P9N NN ©YAND Y55 7172

HGLOBAL hMem = GlobalHandle (pMem) ;

GlobalUnlock (hMem) ;
pMem = NULL;
hMem = GlobalReAlloc (hMem, (26*2)+1, GMEM MOVEABLE) ;

N9Y NN NN NYVIAN T INXY , TN NN NP TINN ,MN DNOHRN NIPN2
DXYY .WATIV 10D, NI AN WTND N8PH MIDINN T INN ()10 NINY)
MA870Y W TN DX PHN NN

awvnna N7 np'1a 15.170

YHINIVINN PIITT MTINY Y097 NI MTIX YN NP NN Windows-v n1Hd
GUN OUAIND DI DTN DY YN NIYINTN NMIDIND MY DHYS .avnnn HY
OYPN YNNYNY  MIYIN  LYON NV MDD (DYMIYMN) MIDINND
DDA .AVNHN NI DY ONONN ANNN DY YT »WNY >Td GlobalMemoryStatus
DXVNNYN  SONRIVDNM DN PIADTN DY YN NPINND 7DINPNN |, NNYIVS

:19NOW NITHINA DONIIY IO NMMIOINA GlobalMemoryStatus M>¥i3192

VOID GlobalMemoryStatus (
LPMEMORYSTATUS lpBuffer // pointer to the memory
// structure status
)
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MTIN YR AN 9O1n IWN LPMEMORYSTSTUS mand waNn IpBuffer q0nion
NPNAY NNIPN N9 .GlobalMemoryStatus YT Yy AIMINY  GPNN PIDIN
M2 Y¥ dwLength 12ORY Iy WMIAPY TIN XKNPN TONNN ,GlobalMemoryStatus
MIONN PYNN .¥XID 9pPNN NI DY YR 9Yon MEMORYSTSTUS mann .m

1% ONTA IO ,MEMORYSTSTUS n3ann NN 9730 Windows API

typedef struct MEMORYSTATUS ({

DWORD dwLength; // sizeof (MEMORYSTATUS)

DWORD dwMemoryLoad; // percent of memory in use
DWORD dwTotalPhys; // bytes of physical memory
DWORD dwAvailPhys; // free physical memory bytes
DWORD dwTotalPageFile; // bytes of paging file

DWORD dwAvailPageFile; // free bytes of paging file
DWORD dwTotalVirtual; // user bytes of address space
DWORD dwAvailVirtual; // free user bytes

} MEMORYSTATUS;

PIMT MTIN DWN YT JONXN MEMORYSTSTUS 120N [, NMINID IWARY 10D
.MEMORYSTSTUS 13257 12X NN 17201 15.5 1Y20 V)71 Pt avnnn

1NID2T NND MAPY T GlobalMemoryStatus NMY8P92 WNNWND DIV MIVONI
INPNON NIPINNY YTNN .OMINX DNV DY VINND Y0210 ,DIY»Y MEPNY 1N”N
mMapwy MNP SNYY o5 NNLVaN PN ,MPNN2 NYN GlobalMemoryStatus

YTNRNIMN DN PIN I INPNSD

.MEMORYSTSTUS mann >N :15.5 nYav

NNIN 92N

INT TIY VIAPY KNP TONNN DY .MAND DTN NN I8N | dwlength
.GlobalMemoryStatus-5> NN>PN 299 NV

218N MTIR D5 YT NNV 100-5 0 1’2 1901 VTN | dwMemoryLoad
VINOWI 1PN PNIDTNY PIND 0TIV .)NIDNN DY INONN
NI WINOY PINN 100 TV

209N PNIDNN DY 55151 DOXNIAN 199N NN 8N | dwTotalPhys

PRI D290 NI DY 55150 DOXNAN 190N NN O8N | dwAvailPhys

YONNRD M1 NPIDINN VIV HDI1DN DXNIAN 190N NNX I8N | dwTotalPageFile
NN NN PN T 19910 ,29 DOV .(Page File) N T7970 NIP2
.POYTI PITOTN NP DV OWUNNN YDIN DTN

SNTITN AP PNIIN 0NN 190N NX PN | dwAvailPageFile
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NN 92N

NI INNY 191D Windows-¥ 99101 DYNan 9900 DX 8N | dwTotalVirtual
NP TONNN YV ODNIVIND NI 2NN DY WHNWNN

INYN RN DPNRY NI DXNIAN I90N DX 8N | dwAvailVirtual
MINA (Uncommitted) 08P 0INRWI (Unreserved)
NPN TONNN HYOONIVINN NI ANINIY WHNYNN

51N Mann ,GlobalMemoryStatus 1°8P192 iV YN NN 20 NP PaAnd 1o
NN NP2 MINNND DT 90D GNNND NVYPNI NNV Global_Mem_Status
201NN PON SR PNIDTN DT NN NIINNI MNONN PNIDIN 2NN

1'"7an Jna anny naexer 75,171

MO IR DOOVIN YN NMINND PIDT MEPNY NTNO DOINTIP DOYDIA
YD NNOIYN PIDT YV INY DNLP DI DY MNP NMMIDINA ,DTIP NTROHY
2120 RPN POINNY NMIY VPR NINY HeapCreate MOIYPNIN .(NOPVII)
NI 2NN PN PIv2 DV (Reserves) ININ NIMY NINPNN I wHNWND
1927 TN OMNYNRI OINILVY NONNX DIPN NXPMY ,TIONNN DY OONIVININ

$12NYY NITINA 1D ,NOINA ©¥aMD HeapCreate MINPNaN NN IRINN

HANDLE HeapCreate (

DWORD flOptions, // heap allocation flag
DWORD dwInitialSize, // initial heap
DWORD dwMaximumSize // maximum heap size

) ;

WY NYN DITXT .AYTHN NNXIYY (D93 T) MY »»aNn TN flOptions 90NN
NYOIYN NPIPND MNP MYNHND L, DYTHN NMIYD MININ MYHN DY
N TN 9XT PTINY TMIWONA .(HeapSize-y ,HeapReAlloc ,HeapFree ,HeapAlloc)

.15.6 19202 DYVNMNY DIIITIN INY

.flOptions 9vVN9N T2y O»IWIND DIITN :15.6 NYAVL

NNXH FPR

YT ,1IMIN NYTIN NN NIOIWNNY P | HEAP_GENERATE_EXCEPTION
NOT L, DONTY LTDINPNG DY NHWID IND
,(Out-Of-Memory) 117971 PY9DN PNY 11NN
NULL 93nn> DIpna

405 1201 9110 :15 I



NNON F2R

TN NYIVOL WNHNWN RY N)PIYNY TN | HEAP_NO_SERIALIZE
7YNP19 YWNRD ,mutual exclusion MON
.IYNN PIDT MIINYNI MSPHN NIV
9)TN NN DT ND TWNRD ,DTNHN NI
N 9¥and Non ,HEAP_NO_SERIALIZE
NNIYY NN NITON .NNMIYN HN NdPNITO
NIVANNI (Serialization Of Heap Access)
IINYDY MXPNY TN IN MOV SNYH
NI-1 NNYIY DMIND PIIN

YNIP N TIY .DON22 NNOIYN DY OININNNN DTN DX PTHN dwlnitialSize 970090
HeapCreate .n10y> N¥PN HeapCreate-v Y091 )YONNN YY MOPAONNNN MNON NN
avNnNa 97N YT NN NYTY OO LNAN §TN 91D ,Nbyn 2995 TIyn X NN
1N dwMaximumSize 9V1N791 ON .GetSystemInfo 7P8P3192 YNNWYNY T°I8 NIRNN
HeapCreate MP8P21970 .NNIYN YW ,0°N22 PONOOPNN DTN DX I8N NXID DN
YNDD 7192 NINIVY,NIN G 212 HN NOYN 2995 dwMaximumSize TIYN NN NYIYNH
NPXPNON DX .Y Y TONNN DY HINIVINN PNIDTN 2NN NN DTN
MNO YW NOTIH IR MINYY NINYPNY MYIT Mysan HeapReAlloc X HeapAlloc
D97 NY¥PN NIIWNN dwlnitialSize »1> Sy NITNINY 195 NPNYNNNN YDA NONKD

YN DY OLRIOPNN DTN TY ,NNIYN TNAY PD NONKN Y D0

,MINNY NYNDN NN KD NNOIYN ,0IRD INY 1PN dwMaximumSize DN 9002
VYN P NNV NI PIVA DY HODNIDPNN DTN : NPVIVIDIAN NYAN NYIAPNN
M7 (TONNN YV HVIAN NIINON AN D TN) BXN2 0xX0007FFF8 -1 ANy OP
NYIYN DY OOMIDPNN DTN DX AN DY INY DT DXPIY NRSPNY
P8 NN ,DON NI dwMaximumSize DX .pYan NN DONY 1D DY) PPN
MYIT .NNIYN DTN DX DX PRI PITD NVLY P .NMNXD N1 NNMIYNY
NOWNN 5 MOVMVIX MDY PN ONA 0x0007FFF8 -n DDITY DIPIDA NNRNPND
DY .11 DTN DYPIDAY WINTN PIDTN NN MWND T VirtualAlloc-> NRNP
dwMaximumSize 901995 VAP 0YI’I¥ PNIIT HY DIDITY DIPIVI MXPNY ©X2AMNN

JDON TIVN NN

DN ; DINDY DYTNN NDIYY TOT NI ITNMND TN ,NNDNND INPNN IWURD
MTIN ANV PPN YN PYNY >TD NULL RIN IMNND TIvn ,NYUI INPNoN
.GetLastError-5 NYPY 7Oy, NNIWN

MNP D1 RNPN POANNY P09 NNPIY VPN NINY HeapCreate NYNPNON
1PPY YNHNNNN TIvN .HeapAlloc M8pNoa vindy > by 17192 DY 0¥P1va nHn
SV INYRIN NXR¥PNA 1Y (Committed Pages) DY NNWN DXOTN 190N NN Yapd
INDNIY DTN N9DN NN YIP OONOPNN DTN .INdIYN MY HeapCreate
PN 192 DINY PONONIY DTN DY T ,NIN DINNY 097 .(Reserved Pages)
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HeapAlloc DN .M1NXY 10°9¥N 1919 1aW THDINN DY OONXIVINN PIDTN ININa
D97 MVMVIX N¥PN Windows ,0°7NHYN DTN T9DNN NNNNY MYOIT NYNIN
PP DN PONND SYSNNY NNINA,DYNNYN DTN INYNN D0

959¥2 YONNNDY 1NIDID NYID 91D Y091 NNMIYN VPN NN IOV PONNN P9
AN NXT NYIY NN ,NM0I NHNMIY NN (DLL) 39T NP NYPIN DN .1V
NN .PONN IMND P W NNOIYN L, TIN INY .NY RIPY TONINN YV NI
Heap) A1%9¥32 195 %Aam JONKRY 1D ,1OPVI9N NNMIYNN NI NUHNWYN
DN ,NNTY PPONND PRy Indayn YW ST 95 NY ,)0Y ;(Support Structures
,64KB NI NYVW OOm0pnn DTNy nmdyn 64KB nwaT HeapAlloc 1P8pNon

NOYNN NNPN DI HYIND NI NYIITH

YN L(NOVIVWOIN D TNNN NI>72) HEAP_NO_SERIALIZE 537N DX DY PTHN NY DN
NOW NNYVIAN (Serialization) NYIIN NITON .XINPN TONNN TINA NYIHN AN PTON
NI IINYD IR MXPND MO NP IN MHVY SNYY NYYI MYNINN NPIN

DY NMINRD NMINT-12

MTTINN MYNNNN NYXON 91215 NN HEAP_NO_SERIALIZE Y10 ny»ap
Sy T NNINI MYNNYNRY INY IN NDLN SNV ,NYIN NITON NXOY .NNdMIYa
.12°9¥2 DNAY VYW 92T ,N2INT-12 11IDOT IINYD IN MIXPNY NMIVY ,NN0IvN

0’2812 P HEAP_NO_SERIALIZE )72 NNV 1782 WNnwnd TmMIvaNa )99
: OONIN

7292 NN 1YV W PYINY TIUND ¥

YV NPEPNAY ARNP NNXR NYVN PI TR MY MYVH PYNNY YW TUND 7Y
N/ N NNYIY NIAY

NMYNIND NHDIONY IYVN NN PADN DIVIM M2 MYLN PYNNY ¥ YN ¥
NONON NNYIYY N nNya (Mutual Exclusion)

NTAIN 70N 7w pnorta A 15.12
nN"MYN NI'X22I9 NIYXYNNA

NI NPWN PNIT YW MVP NN MEPNY MY NN ,NTRYY 19D
NNYPNY HeapAlloc 1182192 995 7772 MWNNWN NPINNA . PONNN NN NURYNHY
192Y1-72 X HeapAlloc >T> 9y N8PINY 1121 .N10AIYN TINN 11D PIT va

23 0T 10D N2)9IN2 ©Yam5 HeapAlloc 982197 NX .(Not Movable)

LPVOID HeapAlloc (

HANDLE hHeap, // handle to the private heap block
DWORD dwFlags, // heap allocation control flags
DWORD dwBytes // number of bytes to allocate

) ;
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.dwFlags 7v1n791 N2y DX TN :15.7 NYaL

wivre Y4

NIN NN NOYINN NOIWNY P8 | HEAP_GENERATE_EXCEPTIONS
NDY,I8PNS NIWID PI8Y »TH (Exception)
290N PRY 2802 HvNY 195  NULL N

.(Out-Of-Memory) N197%

NYIN MIVINI WHNYN XD NNMIYNY 8 | HEAP_NO_SERIALIZE
N8P19N IWND (Mutual Exclusion) mvwiinn
.N19>9YY N HeapCreate

,NSPINY TN NN YNNNN Windows-v 181 | HEAP_ZERO_MEMORY
.DON T2

N3 90N . NN HeapAlloc NXPN MNNY NnIYN NN T hHeap 10NN
.GetProcessHeap YN HeapCreate NSpNamn >NvnN TN YT DY NIITNMNN 7T NIN
NYIAP .NNOIWNN PNIDT NRXPNA NVOYO D577 1901 PTH dwFlags 10NN
.HeapCreate Dy NNIyN NN 1932 PINY DXTH DX NAPIY NORN DIIXTN MIWN TN
DXONNN NONN ,dwFlags VNI MY ,IANY IN ,TAR DXT PTINY TMIVONA

.15.7 nYava

VNN DN .N¥PN HeapAlloc-w DYNIAN 990N NN TN dwBytes 1VNION , DD
.0x7FFF8 -n MmN mM1PnY 21»N dwBytes ,”NNMIX NPONY” DY TN hHeap
NPRYY DY NY MTO [ DIN IPRY 1Y OY HeapCreate MON¥PNAY OIRNMP
;s INPINY 1112210 71920 WIaN) NI TN TIVD ,NNYSN 7IXPNAN ON ./NNDIN
TWN TN XY HEAP_GENERATE_EXCEPTIONS Y)TnY NYwa) mdINPNON DN
N9 HEAP_GENERATE_EXCEPTIONS 937N nowa) mdspon OX .NULL XD 93Mnn

.15.8 192V LNANY 9D ,NRNY DY TIY OY NIIN NI IDIN YPNAN VTN

.Y NPNY NIRNPN DY IRV YOTY :15.8 NYaL

VI 799

PNIDIN Y932 NOWI) YNIAY INIY IRSPIN | STATUS_NO_MEMORY
.99Y2 DX9IN PRI NI

D)9 Y932 NHWI)I YN 1XYW INSPIN | STATUS_ACCESS_VIOLATION
2057 DTN DINRY DIVNID IN,NNIYI

ON .DX9N MDA NON I2TN ; MNIND SNYN NNNXD DN D1 NNdMIY DY 1D DOV
RPN NIDNN DWITY PIDTN MND IR MINAY NNPN XN ,NNYONN HeapAlloc
YT DY YAV MNONN NOYTY INY N8PN HeapAlloc-w nownnn nindn o
YNNYND TMIYOND .NON 952 vnnwno 50> PONNN L NINNPN NIINN

DSPINY 21920 DY HOwNNn 9TNN DR MapY 275 HeapSize nYXpNoa
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MYPNS wHnwND AN HeapAlloc > Yy NNPINY NI pava AnwY 1o
N PIDNY PON .N12YN-12 N HeapAlloc YT Yy N¥PINY N1 .HeapFree
.(Fragmented) NYLIPNY TIONN DMWYV IWON ,NI2YN-12

129 oW

nonNNNY NN Windows ,HEAP_ZERO_MEMORY 9)7N NN DX PTHN XD DN
NPINY PIADTN NN DAND

M’N2 MANn L HeapAlloc 8PN NYWS NN NP N0 Pand 1o
T2 NN ,NNMY NINY 79NN (Chapl5) MVYPNa NNy Heap_Strings
NI9210 NONMNN RO .DINNIY NNV PIDT MNP 75 HeapAlloc-1 nwnnwn
Allocate! MIVANN NN TN YHNYNN TURD TININD DY IIT TIVND NSPINY
D) NN .AYTN NHINNK I JONNRD YT ,NNPIYNN PIDT NXPH NNINNN ,VII9NNN
DIPN INYI RY ON . TIVNY NOOIN NHNTIPN NDRSPINY PNIDND WaNn HY NPNNN
YHRNYNN IUND NN 2ININY >TD HeapReAlloc-1 nwnnwn nomn ,7IvHNa Mo
NHINNAY NYPINY NI IR NITINYNI NMIDINN ,V3I9NNN Free! MIvaNa 1M3
NI PRYND 1T PNIT PXADN IINY YNRNWNNY N9HN NIIDNN TWUND .NNINND
NN DNNND YTD NNIYN NIN YTNND NNPN NINNMD O8N IPRY DIPN DY NPIDN
NUNNYN N, NIYD DR YTNND NSPH DIDNNY 0¥ Y51 90N TIvHN

.DIMIN DINTY »TD HeapCompact 178192

nXPINY [No'ta 7Ta npr1a 75.13
nN"YN JInn

YD PIDT DY MIVP MND MY OMIYS MEPN Windows NIDM ,NTNOW 29>
NN .NINND PIDT NNRIPM NNOIY NIY DINTIP DXPYDI .1VII NNPIYN
TN P INVY HY YTNN INYPNY HeapReAlloc 1P8pNoa ) wnnwny mood
NPIOIND L,GONA .NMIWYNN NYPINY NI 9INYY 15 - HeapFree-11 ,nNndayn
TR INOW NPVIS NMINMY PI9Y ¥TD HeapDestroy M78P3192 TXHN WNNWND MDY
DNYMY DIRSPAN 97 IX PITA0 NPIOIND DY NN DI NN ,MIAT DY
Y720 NIVOND TUN ,HeapSize NP¥PN9A WNNWND TPIN NINT MYYY YT .mdIynn
,2TNN NN NPINN HeapSize MINPNON .NNMAIYNN NSPINY NI PIva 9T NN
N HeapAlloc NYSPNanN T 5y NXOIYNN NISPINY NI Pva Yy ,0oN1a

:19N9YW NPT IO DY2AMD HeapSize NY¥pNoN NN .HeapReAlloc

DWORD HeapSise (

HANDLE hHeap, // handle to the heap
DWORD dwFlags, // heap size control flags
LPCVOID lpMem // pointer to memory to return size for

) ;
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NPYPNON SNYN NNN N N8N PNIDTN PIDaY NNdIYN NN T hHeap 9VN9N
PTI dwFlags 71VNI9N .ANIN TN IR MIPINND GetProcesHeap X HeapCreate
NN PTHND TMIVIANRD WD NI DY DXPIYAY DY NVIDYD DIIIT 190N
VIDIWY DTN DY INY NN NI Windows TN ; HEAP_NO_SERIALIZE 5)1n
DONNNN DXTN NN (Override) 91y HEAP_NO_SERIALIZE Y371 Y9890 19IN2 TNy
.IYN NN HeapCreate NP¥PN91 nunnwn IWND flOptions 9VNI92 ITNNY
STNN NN AVND ND2IN PXPNNY NI 71920 waNn IpMem YVNI9N ,NIDAY

.M 1nNN HeapReAlloc X HeapAlloc N 8pnoany ¥asm it ov

NI 7I1Ya HY 0N DTN XN IMIND TV ,NNYNN HeapSize 178190 DN
.OXFFFFFFFF NN 97M1nn TIvN - NYWII 7IIPNON ON ; NNPINY

,Heap_Size m)>1n2 Mann ,HeapSize 78PN NYIYo NN 20 NV Pany 1o
NIy NINY 75NN (Chapl5 7PPrYNa) NT 190D GNNNN NVIOPNI NNNNIY
NRNP NNIND L,TO INN DO INMINHY DN 20 TIIN2 PIDT PIva N8P

SPINY 21920 9T DX PNNY 27D HeapSize Nrspngd

IN107 ND'T 7172 nkxpn 15.14

TAN2 WY ST DY NI YYD 7772 DOX¥Pn ,Windows NN MSYIaN N1IoINa
IN TPV NIV RPN ,NDIDIN NIV IRNPN : IRNPN IND NWILYN
SINRIVIN PIDT DY NPY INNPN

Sy NVYOYI MADN NMIAVIN NPIDIND MIPN SONIVIY NI VIDIYNY NINXI
NYNPND DY TOYYI PNIDN ANYPN ,NINYPIN OND IRV IND IR IRYPNIN TIIN
NYPN NNV N1 MINK IRSPN NPIPNan MY VirtualAlloc msp»an .alloc
NIDTN ANINA DT HW NN (Commits) NIIWN NONYW IN (Reserves) SNInIY
NN DIN2 SUMLIN IOIND NYNNNND Windows .NIPN PONNN S OONIVIIIN
7INPNON DX VirtualAlloc 7P8PN92 WIDWN YT DY NMIDINA NXPINY NI

:19NOW NN IO ©>am> VirtualAlloc

LPVOID VirtualAlloc (

LPVOID lpAddress // address of region to reserv or commit
DWORD dwSize, // size of region

DWORD flAllocationType, // type of allocation

DWORD flProtect // type of access protection
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.15.9 NY2V2 DXONONY DIVNIAN NN NY2PN VirtualAlloc NP¥PNON

.VirtualAlloc n>¥pnan Hv 0rvNI9 :15.9 AYav

NNID

901999

DN .NMIXPNY DIXIY NIND DY NONNNN NAIND DX PINN
Y995 NYIVN Windows ,)NI1D 1197110 NN NXPHN N2IDINN

DN .DX2N 64KB ¥ 91230 NITNHNN NINDN DX NOVN

N INDND NNPINY PN NN NNV 125 NNIDINN
N2 Windows ,119°% 1w »15 VirtualAlloc-5 nys nXMP
aUNNIA 97N DTN DX NYTY 7D NN §TN 912D NLN YIS

1Y VN9 ON .GetSystemInfo MIXPNVA WHNVYN ,NINNDD
SMIND DX MSPND 19770 NYDIP NN ,NULL-> v

IpAddress

MY IpAddress 10179N DN .DXN22 RN DT NN I8N
91209 dwSize 7Y NN NYYN 2955 NI Windows ,NULL-H
D971 Y5 NN 19> DINPINN DTN ,NINN ; NAN §TN
IpAddress) Ty IpAddress-1n DINNA 9N IN THN N2 DIDYINY
D9 971 912)2 HY95Y DN 2 OINN ,IMYD (+ dwSize
ISP MND D97 NYW 91955 Windows-2

dwSize

DO9XT PPN DO PTHINY TMIVIND .ANSPIN N0 NN PINN
. 15.10 NYava ©VNONN

flAllocationType

AWND .(Access Protection) NW)N NN NO NN I8N
TMIVAN , 09T WY > VirtualAlloc-1 DYWHNWNA

oy TN ,15.11 1YV DXVNANY DIDITNN TAN DD PTHINY
%95 PAGE_NO_CACHE N PAGE_GUARD 12311 Y937 %7810
TV

flProtect

NINRNPN2 VYYD >3 flAllocationType 9VNI92 DXYNNVYNY NTNIY 15.9 NYIV TINN
19202 DOXVNNY DIDXNTN DY NN DD PXD TMIVANA VirtualAlloc nyxanwy
PONIVI NI RPN VYYD »T5 ,15.10

<VirtualAlloc 829N 912y MINRYPNN M0 Y DMIWIND DYIIYN :15.10 NYaL

v

P2

712y POYTIY PITOTN NP IN NI YD NONN NSPN
AN PON YY PN XINL,IMITD TIHNN DI9TN INN
MNP NN TONNN YV HODNIVINN PNIDTN DY MINON
(Commit) >IWD 110N .TONN ININ DY MINN NIRIPN
LIV LTPNPNON IOYWIID DN ION,NONY 2OV DT
IN LMY 120V DT DY DIND PIIVD 191D NAIDINN
JIOWISY NNTY YDA WINN DT PIIvD

MEM_COMMIT
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wvwIvra FiR

YINIVINN PID2TI MAIND 2NN YW DINN ORIND 99 | MEM_RESERVE
95 INYOI YD NONN OYNNAN MINPNY YDAN ,TONNN DY
TPNPNON YW IN ,malloc NP¥PNAN YV D) NINK NRNPN
MINNNVY TY N OINYNI WNRNYNY N1 NN (GlobalAlloc
D97 PIVYD MDID NPIDIND .OINNN DX NIINYN
VirtualAlloc NP8P9% MAPIWY MNP YT DY INONNIN

JPAYANRD N NNIAXN NN NI NNPN | MEM_TOP_DOWN

DT NYNA VIYYY TMIVONI PONIVPNN GTN DY IRSPIN TIT YO0
,15.11 19203 DX MO VirtualAlloc MNPNN YT HY IPNYY DPINRIVIIN
DMMNNN DY TN (Page Security) 979 NN DY TAX ND PTHIND  TMIVONA
TAIVANIY NN I9XT NN NN 15.11 1YV .PAGE_NOCACHE-Y PAGE_GUARD

.DYHNIVIN DT NXPN NN IYRI DN YHNWND

NYONIVI T MINSPN NAY DPIVINRD NNNN O9XT :16.11 NYav

vyyre PAR

DTN MIND 7292 NNOIPY NWI) A8N IWINY | PAGE_READONLY
7252 NNIP O9TY 2INIY PONN NMNYY
1’2 N9YTAN NIIYNN DX .Y NNRDYY D)
0N ,NOYAND NYIN TA92 NP NYI)
Y NNMIYY DI 2PNN NINI TP DOY91D
.(Access Violation)

YN NNIPY W : DY ANN MY IWIND | PAGE_READWRITE
AMNIWY DI9TN NIND D9TH NN

INA DIOT NOYOND NWIX AN P IWINRND | PAGE_EXECUTE
Y91 297D 1IN IN NIIPY )PONN P NVNN
YN NNMOYY D) TA0a

YN NOYAND DY) : NV XaNN MV TWAINY | PAGE_EXECUTE_READ
2INOY 1PONN LPINVYNN NMIND DTY IRMIPD
DY) NNOYY DI TADa NP NDYaN Y9 TH

N2XNDY ,NNIPY ,NDYIND NWNN NN IWANND | PAGE_EXECUTE_READWRITE
PINUND MIND D9TD
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vwIvra F2R

Guard) 99991Y 094 DOwY) 1NINA 09T | PAGE_GUARD

IN NY TN NP NOIN NN ON .(Pages
NOIYND DN NHYN G0 ,NTD 972 1IN0
aNN YV NMIND YIT AN PIYTRY NYYINN

281 NN NY259Y STATUS_GUARD_PAGE N v
DOVNYN DININY DT 10 . NN 91N
PHRYS-TH DY ANINND

9719 NN P81 XN PAGE_GUARD 5)11n
NN O9IT INWN TAN DY 12 WHNWN DIVHON
9192 1N DWW TN DT7aN DY TN ,9TN DY
NP OINN .PAGE_NOACCESS Dy 12 vwnnwny
NIIYNY NNINN NN NYIW IN,NOVIIY
TN NN NNV 9T 280 IR MDD NHYONN

97 S NN NYNINHD DX .NOYIN YPI1IY
MY ,NIYNNN MY NYIP I NNY
YPYDI) NOWID DY 28N PINN YYD 772 NN
(D>1NY DT MTIN 120N N3N 15.15

1PONN IAPNY DTN IMNY Nw Y5 Don | PAGE_NOACCESS
NN GT 2O¥AND N L,GTY 1IN0 ,9TH NIIPO
, TV NIRIVD DN - NHON) PON NYINY
General ,GP) 51°995 1357 NNV NNIPIY
.(Protection

DY ONPINPINY DTN NN NIYY RY IWANND | PAGE_NOCACHE
MMANND NN PTHND TPI¥ .MEM_COMMIT HxT1
N9D7 INNTY 10D DN PIY NAMIND
NY9NN NPR VNP .(No Cache) ")INDLN
NIYD DI NV OXT .Y DATA IO vIindw DY
NNDN DY NRND NN ,NNNTY) 1PNN OYIIN
NI N3 YT .)IHVNI DOVNHNYN DINY (INITN
12 DYVNRNWYN TYURI PI 9PNV, GTI NN PINN
DNV TN NMNNN THX DY 1DPWa
.PAGE_NOACCESS-n

NN DY OX0IN NAIND NI NN TN ,NINONN VirtualAlloc 1Y8PNSON DN
.NULL X3 9%mmnn 79v0 ,NYW0) 1P8PN9N DN ; N¥PINY DTN
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: MINAN MDWAN NN YN NDIDY VirtualAlloc
ON9NY N>y VirtualAlloc 8PN NRTIP NNOIPY DT YW INN PIWY 7Y
.DMYNN DT HY MIN IRINY Payny 3%
.DMYIN DT YW IMIN POV ININY Payny 7

T2 ANRY ,DT DY P RONY 1YY T VirtualAlloc-a wnpnwno TMIVONA
oY 792 OVP ORYNN PIVAN DXTTIA DT PXIVD 1D VirtualAlloc-5 2w NIPY
PNONKN DY X5 IO ONIVINN NINDN OINN DY NNV POANY IWIND DT

Y DYPPIV TY DD

DOANN AWIYVYN TANI XN¥NDY POIND DY OONIOPND NI ANINA 9T 9O
.15.12 N2V OXVNNY

SORIVIN PNIDT HY DMIVARD DANNN :15.12 AYAL

vwIvra asn

VIR ION GTN 199Y,NF 9T ONINY 99 RY IN P RY TPONNN | Free
MNYO NNINT-IAINONINA NNV ND1DY VirtualAlloc . 7PoNN5
SYN 9T PIYY DN ONINI

YWIIN

,T2IN51N DINN2 YHRNWND MDIDY 1IN MINNK RSP NINPNS | Reserved
YYNNN NI»WN NPNX Windows-) DINND NWID 9127 1N DIV»N DN
AN ORINIAV 9T PIYY 1919 VirtualAlloc .4 TN DY Y09 NONN
VirtualAlloc M°8P3197 .NAD DY ININY ININ AYND NDID NN
SUNN T ININ TINDY OIRINI NININ §T 9INYD 191D

MNNY
YNYNO

NN .NYNI VY PIN NPT Y NI N¥PN Windows | Committed
NYRIN PO P79 70590 PNIDTY PINVN T 9D MIYIVI NONNNND
NIINYN NOIYNN ,DMN0N TYNINN TIYUND .Y 97D 2INDY IN XIIPY
7 PIYY 191D VirtualAlloc .0*31»91vNN DTN YW MONND NN
925 ON WP NXOY ,D9T DINN PIIYY VAN ,IMYD )WY 120w
SV PV VLAY ND1D VirtualFree .NYWI) NN NIXPNANY , NNV
19197 NOIW IN , D977 YW MDNKM OYNNN 1INYD 1 NvN 97
APNYY T 9INYY 0N 1PV HVIY D) NN

PN

IpAddress ©VNY91 NWHPNYN PIPNON NULL N IpAddress 2vNI910 DN
DINN Y5 YW O NN A8NN .NNPN VirtualAlloc-v D971 N DX AWND »T5 dwSize-)
; flAllocationType 91V1H997 Y17 DY ITNINY IRKPNN NOY DIXRNN NPND 21N OXTN
MYOIRNN NYOIT DTN NN NNPN NN VirtualAlloc-y NHWIY MNPNON ,NINK

.(15.12 N2V INT) YV T12OY DT 1PIY NYIN N1N
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™mMNA Pann LVirtualAlloc DIXPNON NDWI NN INY 0 PIANY OTD
391N .(Chapl5 1>P>Na) NY 9902 9NNNN NVIYPNL NIV | Virtual_Allocate
NN NN NN TUND PONIVIY NI DY (IMB) TANX NANN IRDND NPAYN N
mMIoNN L Test! VMIONN MIVIND IMI YNPNWNN IWND WM_CREATE nyNnn
DYDY NN NIDNN ,TPYNRT OINIVI NI DY 70KB -1 nUHnnwNI nMIwn
MIYAN NN ,TAD2 INIPY NIV NOIDINND , NIV .AXPINY 1NI1212 KB DY 1Y Y53
TONM NI TIVD DU NOIDIND L, TOWILY LPINVYY PN PIDa DOD nvoan
NNV DN 2T, NI TIY 2I¥NY DO NNIOINDL,JIDIY .AYTIN NN INN
NN MYID >TD try-catch Tpn 7Yaa nvnnwn Virtual_Allocate nvoynn .nnn

NN NNV

(Guard Pages) n'ninw n'o1 715.15

9% 9T MN2Y PAGE_GUARD NN 18N 93T NN yp 0Iv»Y 15.14 9yoa nnd
1NN O9XT OY TN DT DXT PTHIND TMIVINA .(Guard Page) 99Y 99 PTHnY 71D
.VirtualProtectEx-y VirtualProtect ,VirtualAlloc NY¥P)9N MYNNNI D975 OMINN
931N 729N ,0°9TY NN NN YXT D5 By PAGE_GUARD 9)Ta wnnvwnd D) 9o

.PAGE_NOACCESS

NYYINN NIIYN ,(Guard Page) 991Y 972 NXNNIV NAINDD NYHD NOIN NN DN
NPN DX NYYONN NOIYN .(0x80000001) STATUS_GUARD_PAGE »1n asn naxy
NN NOIWYNN NI TN NNYN A¥NN IR N1POMY ,PAGE_GUARD 5T NN
PIND ANHNN DY NI 9T NWID NAD PONN IR NPYDIN

.STATUS_GUARD_PAGE

PN MPYN ,NIIWNTN MDY NOIAP I NNY 9T DY N1IN 280 WNINND DN
ANNN NN 70N NIIWNNY 1NN .)ITYID 2NN PINHY INYID TIY PINN DY 777
2811 5932 HWION KD NIIWNN DY MY IMKRD NIRIAN IRIPN )N 3TN NNYN

MMV 28NN X PIND INRINYI 10 DX NIN) STATUS_GUARD_PAGE » N

NPNY MY 3TN NI I9TY DY NYI NNYI-TN IRIND PO0N NNV 9T )05
,ONTO . DODYTY DMNRDT DI MNAN DY DY) IPad DXIAMNY DIMIYMD SNV
NPT OW»Y T (Guard Pages) DY DT WNNWH NYYINN MDIWHN PoN

JPVNIVIN NHDNN

,(Chap15 7>»°N3) Guard_Page 1N°)DNn NN NYNN 1T 9909 99800 MIVIYpna
DYNY D1 NI TN ,NNY QT NNN DY DHYI-THN NNMNIN NN IDTHY
DY2'¥97) ©ITNNYI .(DOS NONY LIP NINY NIIDINN) NIWNN DY MIPY NHWIIS

: N2 VYN NN TONA NP¥N NN ,Guard_Page N»5INN NN

committed 512 bytes at address 003F0000
Cannot lock at 003F0000, error = 0x80000001
2nd Lock Achieved at 003F0000

C:\>
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PIN AN NPND 0N PIID P12 DX DI PURIN oDV 1Y DY
NN PON NYRIN PNV PN MO8 MWD PoNn STATUS_GUARD_PAGE
NI PN NHY 9T DY NNNN

DY NI DY DT DXV ARNPND DY QDI SYNAN MIPN MINIVI PN
995 7972 2O NYP NNONT YINIWD YHNIVIN NI DY MININON NINND ,NNT
91X TIVN DY IWND NI HODXIVINI NI MNIN NMIXNY MOPN 097N NNX
TN NHY PANY NI OINIOVPOR PN DIMITN MIAN OOIN 25NN AN DY

219NYY 1Y NMYT MININY NI NITIND O THN-YT

Cell LARGEARRAY[200][256];

NI YW DXNA 65,533,600 MIDNND DYWINT ,0oNa 128 NN Cell Mann 51 DN
Y029 NI HY TIMYNYN NN NY NI (128 x 256 x 200 : IWONN 29Y) YD
IWNNYY R NTIYN NNPDY 210 TURD TNPNI - INITVPINRN 11PD20 MINPND TINY

INTD 129 DOIRN ANYPNY NATPNNY OIXRN NMNd3

V9N DY MANND N0 DX N STO NIIPN NNOVYIL YNRNYNY VIR ,9PINND
oNNY Cell NIAN NND PIN ,NIWVIPN NNOYI DY NDXNN 19 DY OINITVPINRD
VINYYUN ,NNY DY 0PN DINNY XD 00N D010 GUN INTVPIND 1PNV
NYNT NIDIND OX ,NNNTY .DIRNN 1DIN MV DY TIND NYPH NIVIPN NHYYIa
YT NIVIPNN NXOYIN TIT YD DA1N L10 NTINYY 5 N7IVYA XND 191NN DX

.N5Y9N2 NVNNN INONI ,NNN NN NINNDY

VID PAY TTIN-ITH NNIVNND DY NITINND P2 NIV WD IRV PN
NYND NN OMWIAPN YNV PNINT DY .MNTY MIVIPHN MMV SY 215N
PONNRD NI AN DN ,NXI0NN NPANIOVN NYIANT DYHN MOLWI NNY NVPNINN
NPMOL Y NIMNINN DX NP IO PIAYNY YT NIVIPN NNOWI YV NYTYNN

:PNYY D170 NN YNID NN NIDIND IONRIVIPNN NI

Sy NNIVNN YD NN DYINY YTD NPODN DTN DITY NPIYW IRYN INN NNV .1
D9 P79 NONIN NN OININD MIN NPNY ,NTHYY 9 .Cell NON DaNN

IUND NPNY AN Cell Mann 1YW ORIND NIND PIDT NIND MEPNY .2
ANYOD RN TIND DMIN) DN YNRNYNN

NINDY DXTYPHN DIPXADN DX MONK SYINN Cell MaAnN May Prvy .3
.2 TYNA INSPINY PNIDAN

wTNN Cell Man bv DHI2NN NN NN 4

NONNN PYNNR IR NYID N1 NIDINN ,DINNNN DIPND Y097 MNNN YINID NN
N INIVINN PNIDIN NPNOVY M2 (Access Violation) MY NNIWYW XY DN
YD NONN IYNNIN NINIVHD NIDNNY 290 ,MP2IOVN INY NNV YMYNYN NV
IV PON ONIVPIRND PN YY DIRND DN DNON YNHNWNN AWUND PI
ININN MNN NX2NI AYHNYN NN NNIDNN LD MINTVPIND 11PN DINNN
9901Y AN AN AYIT 99N NNIDINAY OTI ORIV PIDT MIXPNY TMIVONIA

P21 OV DINTIP DY TINA DOXVWYIY DXNNNM DMOYPN DA DN DY DT
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IN107 o't Nne 15.17

N ONDNY PaynY 15 VirtualAlloc 7P8PNSA WHNYNY NMIIND MIVINIY NTND
NID2T 29T HY IIWN INRD IN ONDNY NIAYNN INRD ITRIVI NI 29T P
21N VA X INYY T VirtualFree 1P¥P)192 WHNNWYNDY NI MININND IRV
PPIYN IR NYVIAN INX DT HY MIN NIINWN VirtualFree NI¥PNAN .NON DT DV
DXVRNYN .RNPN TONINND HY NPIRIVPNN NMAINON AININ2 (DY IN) ONHY

2 PNYY NN DONXIIY I VirtualFree NP¥PN92

BOOl VirtualFree (

LPVOID lpAddress // address of region of committed pages
DWORD dwSize, // size of region
DWORD dwFreeType, // type of free operation

);

VirtualFree mOpNony D970 MIN DY Y010 NINOY WaNn IpAddress 90NN
9VNI9N ,MEM_RELEASE 5)TNn NX 901 dwFreeType 9010990 DN .99NWY NIINKN
N2y1N IWNRO NPINN VirtualAlloc M8PNONY ©DY0IN N2IND NN 2N IpAddress
IMND YV ,D0N22 ,5THN DX PN dwSize VNN DTN INN NN OININD
91N AN 90N dwFreeType VN9 OX  .IINYD NINK - VirtualFree-v
DYTOIYY DTN MIN ,NINN ; DIN NPNY 2N dwSize 1VNI9N ,MEM_RELEASE
TIY P2 R8PV 0INNA ,INY IN,TAN NP2 DYONY DTN YD NN DYDY DNa H9VH
912)2 N¥PMW DN 2 YW OINN MDD .IpAddress+dwSize Ty IpAddress 70NN
N2 NO NN PN dwFreeType DTN MY NN 9INYY VirtualFree-Y D) 91N
NYI NY TN TAN DT ©dOwnnwn VirtualFree P8R80 DIRNP IUND . NINYN

.15.13 NY2V2 DXVNMNY DIIITN

.dwFreeType V1791 N2y DX9)TN :15.13 AYav

wvwyvre FAR |

PO .D)MNYN DX9T HY ITNN MNPV NN HYVIN | MEM_DECOMMIT
NOWIDD DN IIN DMNYN DIRY DT 11TV HVID

SY DIND IV HVAT NTID NPINNN AT .PNPNN
OOV HOLAN , 0TI MWHONY NOW DT HY IN IO NVY D97
AIOWIIY NNTY TNN

51NN ON ONINIAY DT DY 1 TINN MIND NN 1INYN | MEM_RELEASE
IN,DIN NPND 2N dwSize 10NN ,NT DXT NPTIN
IU5n NINPNINY
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MY%YaN viown NNN Y¥aY T VirtualFree 1P8PNSa wnNwnD Nv1D> MIoINN
SIIND

DM NVUN DPRY DT YW IN ,02WN DT YW INMN NIV Hvay ¥
ON9PA DT YW IMN 1INYY X
.DMMNMYN DPRY DX9T IN, D2 NVWN DT YW IMIN 1INWD) 10w Hvay 7

IN INDNI ODID) A¥N ININD NPNY 2PN DTN DIND YD, 09T HY INN IINYD >TD
YNPNT OIRIND IMNNK DD IR INYD NN VirtualFree NY8PNIN (D0 NWN OO
IINAY DTN PON P P2IWD 271D VirtualAlloc-2 DTIP NWNRNWN DX .)0T ININA
, DO NYNN DTN IV NN HVIAY T VirtualFree-2 NYIPY TOY ,>NPNN IRINN

.P1920 95 NN AINYD T AW VirtualFree-> X1pd 75 9NN

mMowaY DaPpNY ,0»VYNN DT DN VirtualFree-1 VNI >0 DY 11IMVYY DTN
NYTIND DN PYAIN TN RITPY IN VNN 9TY 1IN 11D .MIAPIWY MNNPN DV
97 YW v HVad 9D VirtualFree .(Access Violation) YY) NNMYW MDN NN
D97 DINN SV IV HVAS 1D VirtualFree NYSPNON ,I0I9D ;5 PNIYN IRV
JIOWIDD NNTY TNN POV ODIN ,D2IIWN DIIRYY DIMNWN D9T 91D INWDD
NP2 IN PO NNNIY DY ODON NONNND NN IINWN 9T DY )PIvn v
TN 28N NN NIINYN DX AN 9T IV NOVIAN NIDNN ONX .POYTA NTITN
PO2IN DY AN PIYD DD N9 VirtualAlloc-Y Napy NNIPY YIRDNY NINYN

YN DNMOY NDN NN NYTIND DINONDNIY 9T 1IN N 970 NIIPY

NITINY NINYN NDIIYI NDY DIXRNND NPNY 21N DTN DIND YD DY XNIIN AN
N, NIINYN XD NOWO) VirtualFree ndY8p9n ,nINN .dwFreeType 90NY90 > DY
ANYOD 97 HY 1PIY VAN RY

N1001 N7 19T I 15.18

IRYY 0N PITY NPMIDNNN DY IR DNIND DTYPN OYNIVI PIADT 19T
DXNYS HSINIVIPNN PITN ANINI PIDT DY DIDITHY DIPIYA NINYPNA NPIIND
Y YONIVINN PNIDTN MAIND 2NN OINNAY OXATN DIND DY YN WIT ,mMa9
aNIn OINNIY DTN DINN DY ¥y PN Npovn VirtualQuery mMISPNIN .PYNNN

219NY DINRITYW N RNPH TONNN DY SONIOPNN PN

DWORD VirtualQuery (

LPCVOID lpAddress // address of region
PMEMORY BASIC INFORNATION lpBuffer, // address of

// information buffer
DWORD dwLength, // size of buffer

) ;

MFC-Y ®1any Win32API 418



.15.14 NY2V2 VN ,D>IVNIY NWIZY NYaAPN VirtualQuery NPXPNON

.VirtualQuery nm>¥p»an bv 0’01791 :15.14 1YV

NNIN 901999

NP2 VirtualQuery-w ©Y9T1 9NN DY ©Y02N NAINOD WaNn | IpAddress
1NN NYTY OTO .NXAN GTN 9120, N0 2995 DY TIY NN Windows
.GetSystemInfo 1Y8P)192 VNNV ,NINNDD 2AWNN G110 DTN

VirtualQuery-w MRMORY_BASIC_INFORMATION »on N3and yasn | IpBuffer
TNNN DTN DIND DY YTNRN NN I NPINN

.IpBuffer q101n991 1YY ¥A8NY ,0°N22 ,DNRNN DTN NN PN | dwlength

DTN TPNONNN NAINON DXAPIW DT DY INKN DY YN Npavn VirtualQuery
: DINAN DIMOINNN NYYI

,MEM_RESERVE ,MEM_COMMIT )71 DY 927 YMNX D270 95 Sw asnn 7
.MEM_IMAGE Y~ ,MEM_MAPPED ,MEM_PRIVATE ,MEM_FREE

ANSPAN SY PON P IMNIY DOTN YD PWaN IOX ONYNNNN 9T DN Y
N9 NaYN VirtualAlloc MYXPNAN YW NRIPAIY DIAT HY TINYRIN

,PAGE_READONLY D970 DY 927 YMN  D9TH 95 Sv  nwin ¢

,PAGE_EXECUTE ,PAGE_WRITECOPY ,PAGE_NOACCESS ,PAGE_READWRITE

,PAGE_EXECUTE_READWRITE ,PAGE_GUARD ,PAGE_EXECUTEREAD
.PAGE_NOCACH '~ ,PAGE_EXECUTE_WRITECOPY

NPNO NN TI INK R NYUNIN TN MIMIND DX NYANP VirtualQuery NP8PN9N
DY 97T AN NV TY IN ,D2TN DINN YD DY NPYXIDN DYOOVY Ty DMIAPIY DT
DTN NIN 9T NN DIMINND NN NPINN VirtualQuery .NW DIMANND NXIAP
NP 7INM 40MB 57132 YWMN MIX ¥ ONX 70T .DMIMINNDN DNIN HY2
MEM_FREE ©1OLD NYN¥N I8PNON ,10MB »INKNY N 9T DY VirtualQuery-5

.30MB Y¥ Y71

JLNNPD TONINN OY NI ©9T MNX DY nNNTN  VirtualQuery  1OXPNON
ATNNN PONNN YW P DT INKN YY NN VirtualQueryEx mdNpNam
7P>N1)  Virtual_Query 10NN NNNN) DY 9905 9NINHY MVdpna
NI T2 NN .70KB 9712 Y9N0 NI 7Y NNPH NN NYNNAVY |, (Books\59285
YT DY DIONY IMNIND YV HUNNN YT NN NPINNY | VirtualQuery NYSpPNSY NP
YAWNN YY TN DTN MY ,(4KB) ©YN2 4096 -2 PONNN IMIND DTN ,2Y DOV . PN

.x86
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16 ms

mSun) 0YNN

n"D'"7an Yw naivo anrr man 76.1

MNIYN "2%91 NOY NOMINN NN Windows DY 9n»a MvSan NNoNN NNN
DXYIYYA .1INT-12 NI DYTNNR DYIONN NOyan - NNIYNYNY (Multitasking)
NNN ,(Threads) MYV (Processes) B99105 D12 HY INY THON ,0XXAN DXYON

.Windows »N351n1Y 9112 M2IWNN NNHNYHN

,Windows Sv TOnn .01¥»N »aANYN Y5 DY DYoyan VPMAIX NI (Process) 29N
oM YNYA NI N NN (Thread) NYVNA .INY IX NNNX DYV NY 91 1IN2
NYVN Y95 .0MYYY OMNNN TP ,I9Y NAININ ANTINN PIN HXIN TWYN ,TONN TINa
S0 MYTIN NN 591N TI9) VIP NIV ON ,NTIV) (Regeisters) BIMIN NXIAP ¥
,779)2 Novn 955 (CPU) Tayn v syop Mypn Windows NT-7 Windows 9x
S NINOVNN DT PININ IR MY D T) (Thread-By-Thread) nvn=-r9nN-nvon
NXAPD NINT INND IWAN .NYVN DIV NOXPINY MTYN 29 DY NNOYN DD MDIYIN
MPY NYPINN NYLNN LYIAPIY MATY 1TD 13 HY) IT INK 1T MITIDIY MHVNI
NN Y2PY 09N ANY NTY NINK NYVN TUR TY ,NOVIN 71PMIIN DD 295 MININ

.(Preemptive Multitasking) no3ynn >m»PvY

DOYIN .TYY DOONXIVI DT ,NPYAIDI PIT MINRYPN O) HYND PYHIN o2
.MYVM DIONN P2 OIYPN DY OND DTN 8N 16.1
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Process

» Startup thread
code —+—> 2nd thread
code ——— 3rd thread
code ——> 4th thread
code —+—— nth thread

.M50M DXYNN P2 IWPN :16.1 DIWAN

IUND 100 .ONY WATIY DD OYINNY MONIVIN NI NYPN Windows-v NTnd
VN ,NMINT-IA DAY DIONN PINY 2WNND NIDTN TN NN PIAYNL DINPID
YID DYAN PONNN 1NN DY AP L(Active) DI¥90 TONNN XN TONN NVR MMY
2199 AN DM MDOTY SVNMIVIN PN NTHNNN Windows-v 1ON ,NAIWN
VIO T RPN 16.25 PYDI .5P¥9N TPHNNN DYLHN NINNPY TAYN AT MY TN
995 7772 N¥PN Windows ,9D12 .NOYINN NIIYN YT DY MOVNPN MNDTY DI
VNN 16.2 DXWWIN YXID DY PONNN NN IR PRND OTI 90N YD NI
NI DY DIVHON .NMINT-IA DIV DMWY AVIDY NIAY NI DTIND DT

.First_App
first_app second_app third_app
Process Memory Process Memory Process Memory
l map l map lmap
to to to
. Physical memory Physical memory
Physical memory
Paging file memory Paging file memory
Paging file memory

.INT-12 DOIOIAY DIMIW NYIDYY NPT DTIND NNNT :16.2 DIVAN
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799 07 WX Windows >T> Y IN WHRWNN T Yy YNIND I8N TUND NN DY
2y 90N Y09 NI1D% N¥PR Windows NP9 MYNN Second_App N»IWN MINNY
.16.3 DYWINA XXINY 11D ,N9IYEY AN 27 PNIT 2N N9 TN RN MIDINN

first_app

Process Memory

second_app

third_app

Process Memory

Process Memory

1map
to

Physical memory

l map
to

l map
to

Paging file memory

Physical memory

Physical memory

Paging file memory

Paging file memory

.MNT-12 OOONIAY DIMIWY NYITYY N1 HTIND NINN NNNT :16.3 DIVIN

TN .NMSVYY DYINN HIMYY NYY DIDITN AN THON DININ DIYDN NYNNAI
NON DN PIPOYAY) DYOONN YW NYYINND N”MaN MTID IN NYNN Pand
NOVNPN RYND NAYIV MY (MDY SV Containers ,M>1ON

170N nexr 76.2

IN NNX NOVN D¥INY 51D AWN ,TAX TPONND MOYNN NIDNN DY TITIY NTNIY
WY MYNIN AYVUNN NNY WTN PONN NNy CreateProcess 1PNPNON .INY
NYYONN XIP DX DY NN PONNN .(Child Process ,ja-7*9n5n Dwa D) NV TN)
TOoNNN ,MY) Parent Process ,ANN onnND NIWONND CreateProcess .7 TNV
LUTNN PONINN DY NTaYN N30 DX PTINY (CreateProcess I8PN9Y NINPY
12°200 MNYN ,TOND DY ININD HTNNN NI DY NOYINN NMPIN NN N HHON
NN 20 TYNNY NRDIHdN NN DTIPON NNY AR N0 Windows .MM TYM

1% NI THNA 1ND DXAMO CreateProcess NX¥PNAN

BOOL CreateProcess (
LPCTSTR lpApplicationName
LPTSTR lpCommandLine,
LPSECURITY ATTRIBUTES lpProcessAttributes,
// process security attributes
LPSECURITY ATTRIBUTES lpThreadAttributes,
// thread security attributes

// name of executable module

// command line string

BOOL bInheritHandles, // handle inheritance flag

DWORD dwCreationFlags, // creation flags

LPVOID lpEnvironment, // pointer to new environment
// block
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LPCTSTR lpCurrentDirectory, // pointer to current
// directory name
LPSTARTUPINFO lpStartupInfo, // pointer to STARTUPINFO
LPPROCESS INFORMATION lpProcessInformation
// pointer to PROCESS INFORMATION
)i

16.1 NY2V 0’27 DMVNIS NYAPN CreateProcess NINPNON ,NINID IWINRY D
9NN DIVNION NN NI2A0N

.CreateProcess m8p29n Yv 0 VNI9N :16.1 NY2V

NNIN 901999

NN N TINY ,NULL-2 nH»NOND NNINNY wasn | IpApplicationName

NN T NTINNIA 2OV GWAN .DOYIND TINY 1 TInn
,2O¥9NY PANY HITINN DY NDIPN DY IR DOWN DN
NVINHNN YN HIPHN DY PTIND NDID ANINNNIY IN
PO NUNNWYN MNPNON LTV OPYN DY NPTIN
0NN .NITHINN NN DOWYND YT DMNONN MPINY
TN ,NULL 79N NN Y25 919 IpApplicationName
NYRIN VI NPNY 21N DITIND DY N NIPHNA

N ,NNI) NP2 N2 TI9MN IpCommandLine NTYINHNI
.(Whitespace ,N9) >NY2 9NN N

ND IN Win32 00121 DIW» NN D19 9TINN DITINN
awnna oxN,(0S/2 X MS-DOS ,nn)TI) 9NN 211N
INNND NYYINN NOIVN NOMNS MMIPNN

DIV NIN DIYIND PNV 1NN oX Windows NT nnn 0N 2
,NULL »v»nY T8 IpApplicationName ,n»2on 16
TIND N8 1YY Wasn IpCommandLine-v N31INNNY

DOY9NY TIASY DyTINN NN

NNV DX NP THINY NULL-2 DN»NONI NNHINND ¥1a81 | I[pCommandLine
915> I[pCommandLine 9VNY9N .5’¥9NY TINY NTIPON
NUNRNWYN MSPNN NI NIPRA TN ,NULL nvdnd

o9y ¥a81 IpApplicationName 9VNY9NTY NIINNI
IpApplicationName DYVRI9N MY ONX .NTIPON NIIVD
7VN90 ,NULL 0N IpCommandLine-)

,2O¥9NY TANY DYTINN NN PN IpApplicationName
YINN TONNN .NTIPIN NNVYD ¥axn IpCommandLine-)
NN Y2pY »715 GetCommandLine MYPN92 wHNWno 9150
C Nava DXIHNN HY VNN MIIONN .NTIPIN NNV DD
DY VNNWNY 09151 (C Run-Time Processes)

.argv-) argc 0dVINNINI
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NNIN

901999

Sv YNIN 2990 ,NULL X IpApplicationName DX
YNYA N IN NN NIPIN TINNY NTIPON NNV

N NNIPN DY DN .DYTINN OV NN N (NN IR
N INPONY NN Windows ,(Extension) 519%0 5’00
IN, MNP YA () NTIPIZ ©MNON XNPHN DY DN .EXE
N9IN¥N NN Windows ,25M1N VIO NN DN XNPN DYY
Windows ,mP 1 251 97910 13N N2IPN OV DX .EXE

: N2 TN 299 DP¥9NY PNV XIPN NN NVOINND
.DIYMON WO MNNY MdPINN 1

AND PYNN DY TONONN MPINN .2

.No9yNN YY Windows n»pdn : Windows 9x .3
nYapY GetSystemDirectory NYNP)192 WHNWN
Y IPIN YV MN

N99yN YY NN 32 MO :Windows NT .4
.(32-Bit Windows System Directory) Windows
92 »15 GetSystemDirectory NP¥P192 WHNWYN
595 7972 NN PINN OV .PPINN N NN
.SYSTEM32

N99yN YY NN 16 N»dn : Windows NT .5
N .(16-bit Windows System Directory) Windows
L0 PPINN ) NN NYAPNY Win32 HY 18PN
7772 NN PPINN OV N2 NYNN TINPNN TN
.SYSTEM 595

1N MPINN NI NN DAPY T : Windows 7Y NN .6
oV .GetWindowsDirectory 17812192 wNNWN
.Windows X1 Y95 7972 % pOn

5v PATH N2°20N0 MNYNa1 MVLNMY N1 NN .7
.Windows

INPNON MYNNNI NNY NN NNRY TONND IUNRD
002N IX MS_DOS ©01an DIvw» XN CreateProcess
NNV NYNY 78 IpCommandLine 9VHN99N ,Windows
DV NI DY NYY NURIN DOINY ,NIRIN NTIPON

0) NoVI9 CreateProcess PPNV 11910 .DIW»N
I0N990 NN )’13‘75 v’ ,\Win32 Y0010 DNnivy»1
MMOIN MY D) IXON NP NNWS IpCommandLine
.Win32

LpCommandLine

DN ¥2)pv ,SECURITY_ATTRIBUTES Myany yrasn
DN .DNITMNN TN DN DYDY 515 12N PYNN
9157 1N 12N 790N ,NULL N0 IpProcessAttributes
0N NN NYAY

IpProcessAttributes
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NN 01499
v IpSecurityDescriptor 92>80 ,Windows NT n57yna N 25
M2y (Security Descriptor) NNVAN ANNN PTH NIANN '

,NULL N IpProcessAttributes ONX .wTNN  TONNN
NVIANND INNY DY STNNN NP2 IXR HIAPH PONNN
nnoynn CreateProcess NY¥pNon ,Windows 9x nNnN
.132nN v IpSecurityDescriptor 92780

ON Y2 pw SECURITY_ATTRIBUTES mand ¥>a8n | IpThreadAttributes
DN .DNITMNN DTN NN YA 915 )20 PoIN
9197 1N )an 7970 ,NULL X0 IpThreadAttributes
DN NN NYD

5w IpSecurityDescriptor 92°Nn0 ,Windows NT n59yna DN 25

M2y (Security Descriptor) NNVAN INNN PTHD MANN
,NULL N0 IpThreadAttributes DX .fPUYNIN NYVNXN
NVIANN INNN DY DTNNN NI DX NOIAPN NHVNN
nnoynn CreateProcess N*8pN9N ,Windows 9x noyna

.132nN Yv IpSecurityDescriptor 92780

NRVPN PONNNN NVT WA YIND TONNN ONX I8N
NNINS DT> 95 WA WTNN ToNNN ,True 99195 )0 BN
NYNNANNAY NPT .RNPD TONNNN NYID IWARY

DVPNPNRN NPT IND WM TIVD ININ NN W

bInheritHandles

MOYYN NPHNNI DXVYY D9 DIDXT PTIN

YIXT NN PTINT IWON .PONNN NN (Priority Class)
NIN 7290 , NN D52 16.2 1YV DNV NP
0NN .NIDIRNNT MY OIPINDY

mMOTYN NPYNN NN 1D 0) ¥ dwCreationFlags

1D DA nWNNYN Windows-v ,PonNnn Sv nwinn
STONINN MYLN DY NMTYN ITO NN NIAPD

MOTY NPYNN YV YT NTHIN NN Windows DN

N9V DTNNN NI ,16.2 NIV DAXINY NONRND ONWID
NPYNN IWUNI NN OY .NORMAL_PRIORITY_CLASS NN
NI ANV PONNN DY MO TYN

120 TONN S nponnn M1y  IDLE_PRIORITY_CLASS
937 99 PTHNY IWaN .IDLE_PRIORITY_CLASS N>N D)
.16.3 NHY2V2 DXVNVNY MDTYN 9N TN

dwCreationFlags
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NNIN

901999

Y VN9 DN WTNN TONNN DY N0 PIYAY Yasn
SV NITIND N22202 wRnwn vINN TONNN ,NULL NN
D»NDNY PI1Y3N 215910 NXAD P12 .NXNPN TYNNN
v 12NN .NULL-2 m»n»Nonn mMnInn 5251y NULL-2
NHINKIY 1IN .name=value XN NHINN Y5
YHNYNY MNON ,NVINND JPINYN 12701 NYNNYN
VNNYN DIV ON .N2A0 MNWYN HY DW1A N 1102
,NY 901N992 NULL 29870Y ©1pna ,N2>20 Pivaa

SV YTNRN NN YTIND TONNY NN NN Windows
.N29YNN N0 MTIR NPNONN MPIND

ON .ANSI 11 X Unicode »n 9515 915> 1220 7iva
"IN 9791 IpEnvironment 15y ¥>a8HW N2>200 P12
9)7N0 NN NY2P Windows ,Unicode

NT7wa CREATE_UNICODE_ENVIRONMENT

3 937 ,ANSI »nn 92501 1920 o .dwCreationFlags
Two Zero) DYDIN YY DN NVY 729 20 DOV .PNN)

D Nan TNN : ANSI ¥ N30 71Ya DI DN (Bytes
D»DY 15 OIDAN N2 T, NNINKN NNINNT DPOY
DN NY2AIN ©OWITT Unicode P1Da N0 .1van NN
MY TIVY,NNINND NHTINNKN 9I2Y DINA MY : DIDIN HY
21920 NN DMDY YO DIVON HY DINA

IpEnvironment

15N NN NP THIRY NULL-2 Nn»Nonn NHNNd ¥asn
NN NNINNKN .)2N TONN DY DMNONN PPN

NN ON NP DY DY 22NN HY DYV VY DYOND
,NULL X0 DY 90199 O (7a:” ,nnaTo) 190 MmN

SY PPN MDA WINN TONNN DX NINY Windows
IPY2 1T MIYANI NONIN Windows .XYPN TPONNN
NOYINA PINNNY NMIAYNY NOYON MOIYN MOVYHN NIY
PIN DX IVY ONINNNN 110N NN PTHNDY DIW»
.Novann

IpCurrentDirectory

YUNIN NIDNN T PTINN STARTUPINFO 13and yrasn
WINNY AN TN TYNNN DY

IpStartupInfo

NN Yapnw PROCESS_INFORMATION 1132nD Wasn
TN PONNN N2AY INYIN YTIN

IpProcessInformation

9)TY ANV N TR PN YT Yapn dwFlags 9VNI9M ,16.1 NYIVA NIV IND
LDMIYAND NN OIVIT NN NV 16.2 NYIV .NNN MOTY NPINND
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.dwFlags 101991 Y¥ D»IWANN NN IXT :16.2 NYav

v

o)

ANNNYN 28N NN YAV IR WIND TONNN
DIPNA .NNPN TONNN SV (Error Mode)
vINN ToNNY Nn CreateProcess , NN}

9TNNN NI DY NNV 28N NN

»T2 SetErrorMode-> NP DW»N .HPNONN
5TNNN NI DY DRIV ANN NN WAPY
712y TN IWVINOY DT DXT .7PNONN
MYVN 712999 MOVYN HY BINIY
MORVY (Multi-Thread Shell Applications)
NI NN .NNNN NMINNMY )N PNND
TONNN Yy NN CreateProcess bYW Y 1hnn
TONNN DY NNNIYN 2NN NN NYAY YINN
NNMINN AN MYN N 9ITI VIDOYW .RNPN
RialeaialalBantill

CREATE_DEFAULT_ERROR_MODE

console) VTN 919399 v vINND TYHINN
NPINN Y PYHNNN NXIN INIONN MIHI
NY VIYO NON - NP ,VLOPL-MODIAN
ANRD TONN OV DI01PN NN WA XD ,(097)
937N DY TN N3 VXTI WHNWNY TWIN N
.DETACHED_PROCESS

CREATE_NEW_CONSOLE

oW YWD TONN XN WITND PYNNN
DYINNN NP .NVTN DINHNN NP
DINYNY DNV DYIONNN 9D NN NYDID
NNYIN NN WTND YNIWN PYNN YV (0%)3)
AN, IVTNN TYNINN NP DY TOINN
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