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Win32 L A2 53T

PHFCE L B R -
(FIRL » %M***i VI > I !

HESRSGRL VK Fie MFC A EF0H - 5 PR PRES- i+ /3 Wind2 fio
AT TRCE (CUTERLITY SDK AN RGFRCR) ¢

FEte 75 P ) BRE Cevent driven ) 54 1R |4 EL I3 message based)
N Q%E'J%,“ 2 H o WES T MFC il [l )] application framework [ 3% Windows
R S R MSEIE S < BEIRE T MFC (9 {7 ¥ 49 application framework )
i T R IR N PR 2 (RS PR > (AL Windows A s [
T (Message Based » Event Driven ) f- > £ s « I o i v el > 4%
A RS E g R Y TR0 ST S wizard e EE] AT b AL puppet -
SIS ORIV > 1 I A

FFEFH MFC Vi - “RIFSHLRERL » ¥4 Windows A= {FEREH 1o i (&
RO T~ SIVE A8 S o TS CH 28] (polymorphism) [
P = b O LS SRR S T AR Windows T
SR T 1R T U AR R B OB - S ST SRS T

G 5T # o
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BESSFIIH - - AL R Windows 5 H - CRIBIAVEVENH - - [
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B 20 ot i (1 (R R -

.DLG . . . .FON

RC Compiler

C |l«q H P» RC |—»]

C Compiler

A

.LIB

Cruntime, ||  ———— FIAEE R > T
DLL Import, LINKER @

& 1-1 - 1% 32 f+5- Windows SDK *z3{ 2B 27 %% o
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Win32 72 7' [R] & iz

Windows #d=% 55 1% T AV | A1 T UL (User Interface ) =¥l | [y 4\%[ SR [N?Z[ G =] RC
A - WP EXE AR (B 1) - A UL RRRISE T - 240
GHU - P RS SR UL SARIVEIRT A (SRR RS
IR 3 S ﬁfgfﬂﬁi’u@'& Y1 ico ~ bmp ~ .cur FE e FHIph A HF%F?FJ'
O RHf i Cre) (I &7 - RC ARES (RCEXE) @V RC MU ity HTE) UL
RS I W RES A8 F =20 v - & g AL (WY Windows
T A

23 (+ s s F (.LIB)

SR Windows 3 JEEIIETRA - 5 i T PR TELEY. Windows APL AL
T CETRI FR R - e BRI T T 2

R S Uy lﬁlﬁﬁ fEy dll H Y RLERERRAS YR (DLL > Dynamic Link Library) - Hi#f
F exe~ .dll ~ .fon ~ .mod ~ .drv + .ocx [ﬂﬁ’?ﬁﬁlﬁﬁﬁﬁﬁ,ﬁﬁﬁ[?“?l @

Windows A=V [T PL[FKJF}'[?“F 53 £, C Runtimes '] Windows API Exj*?‘}ﬂ GREEAELSNE
Runtimes i?j\ﬁ/?‘géﬁﬁiﬁ’f“ [l Visual C++4.0 V=48> ™ U8 32 b5 (el o5k
IS F %) small/medium/large %’“?"IT&PE’@?“J/ 53 o PR RL P B R A

W LIBC.LIB - jgil C Runtime fj=h [0 [ 5 s 4 -

B MSVCRT.LIB - yﬁﬂ C Runtime TT[?C?| ‘*J*J: “3'“\?’1['57«[? (MSVCRT40.DLL ) ElfJ
import ﬁ'}' “?f[ %JT” = “?f[ ERINECE “ﬁLﬁEij EI"E MSVCRT40.DLL
e

bl- “—'F}'I » Windows API > FHI{E ik ) (2 F;/UEL Windows = 85" GDI32.DLL #[!
USER32.DLL 7 KERNEL32.DLL) #fiflf (52) - HSRPVEFAERL S BT I 5L 75
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ad g HVE I'L'Tjﬁif“ﬁﬁﬁiﬁ? 32[1’.1“ al"f}—j SEPEILE R EZE 5 YRl Hfi%‘[ﬁf,’ﬁfiﬁﬁ
Cal O LR SR 1 S T | ?U DLL /7 « YU APL Sl =t g4 i

Ea i [MIF“;[I 1l (T “?l ° lﬂﬂ*}%rﬂ pjagﬁfr‘i“’r%’ﬂ'gu " import *y “?‘u
Fl1e32 & 5 Windows fiy = Mrggr'rfrtf I import Ff{=" 1 53 /¥ GDI32.LIB #1 USER32.LIB
1 KERNEL32.LIB -

= FEHIE > Windows 95 kL 16/32 & 7u fragpd & 8 Bl [ 5= =77 32 kR iy GDI32.DLL -
USER32.DLL #[I KERNEL32.DLL > ~ ?J 16 it 7 v GDLEXE - USER.EXE #l
KRNL386.EXE © 32 fit & 1 16 fif 71 {7 DLLs 1/ [H]I"| 5[V thunking layer ¥ 3] o Kot
FE AP [0 0 31 FIES P SN R

Windows L= 5 > FII_-AU— iU API 7‘}'?“ (191 Common Dialog ~ ToolHelp )
j“’fj\ff?’& GDI 71 USER #!I KERNEL = 3 f[1 > iff?"jgfil[l COMMDLG.DLL -~
TOOLHELP.DLL V{1« J[Ifl EI fF[I F'J;._F%Ef‘ APIs > %??EJJ” B F;,_Hﬂk‘ DLLs FrEfjsfy
import F}‘[?‘I?[ » 5891 COMDLG32.LIB #! TH32.LIB -

(LRI Ll [‘%'ZEIU%ETWJ%E?“ i @enericj " [iY makefile f[1 > fiffi' Hﬁ}é B T/"E’:Eﬂjﬁf 3:
F”& a:T (e 3:.\%%%%5'%2’%) °

= m®ws-2=4 ((H)

F’-’r"‘J Windows A= “?]K gl‘ 7 WINDOWS.H- %'ﬁfjjﬂﬂé il =1 A U pE A -p‘"EJ 5000
5y Visual Cb 4.0 =1L S (T OfR > (3] WINDOWS. H g -
[i& Z a0 ﬁ}iﬁ{ﬁ;HEAPI EﬁfE%’TF;I i+ ﬁ%gﬁﬁ; VRITERSR A > - fi# WINDOWS. H
,Ujﬁij%;ﬂ]' °

T - WINDOWS.H. | U FHEH = A8 i i AP =% » g 2 2] #1 % system DLLs »
714/ COMMDLG.DLL % MAPLDLL i TAPLDLL 3% > ik f *SEPERYAPERT - P
COMMDLG.H § MAPLH §i5 TAPLH %%
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4__ (message based s eventdriven)

Windows AR FVfULE = (7 I*E/fﬁf 98 O BREY - LU - R T (A
[ while SEIEE) » 362 (F S OB o SR B2 IREE] RO o b
* féﬁ'll"&*i’ FARIFRELLY B TRV (- YR ) A&7 SV (B
PP RSEE A CUVSEARANE L) ol PO ? > USER AU B [
FREZEZS > T E ] R -

YR *“f%ﬁﬁli&ﬁ T IR T SR RIRAL R A 2 U EL (YRR
FLEES AR LR N ) o W R ] Csystem queue) 10 IR Windows gy H
Windows A= 25 e fUFHEL > et =0 [+79]) (application queue) [[1 o I'JjEs" [RAZVAYEEL
K E o FVRUERLFRL o S FOITR S B PR R 2 NN ] o Y AR
GetMessage AP IV IH - [lFA R A= o & Ff“jfédﬂrﬁgﬁoffrjﬁu GUI s%\ﬁ’éu?ﬁ UNIX
fY X Window '] OS/2 fiy Presentation Manager ° ﬁﬂwgiﬁﬁi’ FLIJRVELELBL R (5
B o

ARy 5 (i Windows AP €~ lEEd
M5G nsg;
whi |l e (Get Message( &rsg, NULL, NULL, NULL)) {
Transl at eMessage( &nsg) ;
Di spat chMessage( &sQ) ;

}
[T = Uﬁ“‘?ﬂﬂ W ndows APl [z

FARL o SRR FEHPY MSG A “é%ﬁ* g kL Windows [ |Epy- %gj{}“;{’n:]ﬁ‘,?“ :

/* Queued nmessage structure */
typedef struct tagMsG

{
HWD hwnd;
Ul NT message; [/ WWLxxx > fF9[1 WM MOUSEMOVE » WM _SI ZE. . .
WPARAM wPar am
LPARAM | Par am
DWORD time;
PO NT pt;
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e W‘iﬁjﬁd o &) I,[E{EFJFLTWPEF = {EfR= I%J%%EHF'  FFCES
vl ﬁi %’?ﬂflﬁ FIJ F i) F’{’[#}'[T (window procedure ﬁ‘/ £ £% window function) -
YPBBT - [ EL ST ST ERE] P o -

'] HiiERL Windows %E?“%%ﬁglg[pfjglu o & /‘;ff;JTfi,[FIJ B IR A ST F EJ;
FFfY API ?rh 2 Eh o Fli 7Y lFﬁiﬁﬁ{FU Windows Y[R ELEF VIV ~ 30T ~ &L
ISR

MYAPP.EXE
HEI IE nil WinMain(hInst, hPrev, ...)

{
MSG msg;

Messages fron}/ chistcr(;lass(...);

Window CreateWindow(...);

ShowWindow(...);

PogtMessage() UpdateWindow(...);

while(GetMessage(&msg...)) {
TranslateMessage((...);

| {— DispatchMessage(...);

}

return msg.wParam;

}

/
¢ ¢ \\ Window Procedure
X
/

a:WndProc(hwnd, msg, wParam, [Param)

System Application
messagd message
queue queue

switch (msg) {

case WM_CREATE: ...
SendMessage() case WM_COMMAND: ...
case WM_LBUTTONDOWN: ...
case WM_PAINT: ...
case WM_CLOSE: ...
. case WM_DESTROY: ...
Windows default: return DefWindowProg(...);

}

USER
Module

return(0);
&

£ 1-2 Windows #3| T @EFRAGH RN o
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T2 224 #2% Win32 /ZZ7¢
?%ﬁ[w?'ﬁﬁ‘/d/ F[Fi*:‘w’[ J Fﬁfgjﬂj?“rﬁ]”“ Windows AHZVAYST— 7> P ETHT- [ Hello
R 1 U« TS R R R B2
Hl o Windows FURNI< %< s fil- gﬂt B = JURLIELE P ARIRY o [y = "\’Fﬁ'tﬁﬁi R
E iR Vi > B FUIREY 25T Hﬁ’f?j WIJFW'T?&’F? CHRlEE “\j'ﬁﬁﬁj RV TR

DN - Nae= Eak i+ A U

R 1-2 W Win32 M [FEFVAY A S e Eak ) F”ﬁfdl’ o Win32 =14
B S Y JFJ*JI":‘“ AT iﬁﬁ‘?ﬁ'yﬂ s %’E}I\J%;Uﬁ%%h W& o _4*_%[ |&n%fﬁjwuﬁﬂ@'§%
F == FEHZ o

Al ["%’ZF?H’IEEJ* il makefile o Eﬁﬂf” makefile fY5 fii PRI P S AR T
§E| SR I o

ﬁﬁj makefile » JiRLE 02 in/%{ (it S FLI (R AR - PR S [T o phi P
AT TR el T fo i F"Tﬁéﬁ”éﬁl‘p By

generic.res : generic.rc generic.h
rc generic.rc

il ﬁ*ij”F 1B () %389 generic.res *['TFFEFAFIEF” generic.rc #{! generic.h Ff#{% F!
HEATIES o PURIE R~ MR P2 SRR P S — S R (e g
VIRLEE (P A AT”PWP # [§]£% rc generic.rc °

PUF= s 2S5 [P T (ﬁJﬁi’?ﬁ’F'&JF’UI’?“@%%I'%T':fgr‘ (i #=E > I'] makefile & Al AR o I
/“\EIEIU,?@%” . ?’ﬁ%%’%éﬁ (= makefile *%1I'] NMAKE.EXE (Microsoft ~ £') ¥ MAKE.EXE
(Borland = ) SRV » 58 PO 2 (FAIRAVIEISTT S0 (e Ui MAKE.EXE)
R .




Y- R IR

Generic.mak( i ' DOS i fifl1#h % nmake generic.mak - il s 5 5 4 p.224 )

#0001 # filename : generic. mak

#0002 # neke file for generic.exe (Generic Wndows Application)

#0003 # usage : nnake generic.mak (M crosoft C C++ 9.00) (Visual C++ 2.x)
#0004 # usage : nnake generic.nmak (M crosoft C/ C++ 10.00) (Visual C++ 4.0)
#0005

#0006 all: generic.exe

#0007

#0008 generic.res : generic.rc generic.h

#0009 rc generic.rc

#0010

#0011 generic.obj : generic.c generic.h

#0012 cl -c -WB -Gz -D _X86_ -DWN32 generic.c

#0013

#0014 generic.exe : generic.obj generic.res

#0015 l'ink / MACHI NE: | 386 -subsystem wi ndows generic.res generic.obj \
#0016 libc.lib kernel 32.1ib user32.1ib gdi32.1ib

Generic.h

00 B e R T
#0002 // #i# : generic.h

HO003 /- m i mmm e e e oo

#0004 BOOL | nit Application( HANDLE) ;

#0005 BOOL Initlnstance(HANDLE, int);

#0006 LRESULT CALLBACK WdProc(HWD, Ul NT, WPARAM LPARAM ;
#0007 LRESULT CALLBACK About (HWAD, Ul NT, WPARAM LPARAM ;

Generic.c (72 #- Windows API gr 7355 £ )

] 010 e
#0002 // Ceneric - Wn32 %g?\‘ﬂfjﬁuﬁgﬁj;i}

#0003 // Top Studio * J.J.Hou

#0004 // #i¢ . generic.c

#0005 // (= eI

#0006 // §?ﬁ%§"’§:ﬁ : ﬁﬁifjéé generi c. mak

0[O0 A B B e I
#0008

#0009 #i nclude <wi ndows.h> // & - i W ndows i@?\‘ﬁﬂﬁ%ﬂﬁ g
#0010 #include "resource.h" [/ ['|# % resource IDs

#0011 #include "generic.h" [/ % ’:Uj/ﬁ R

#0012

#0013 HI NSTANCE _hl nst; /'l Instance handl e

#0014 HWND _hwad;
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#0015
#0016
#0017
#0018
#0019
#0020
#0021
#0022
#0023
#0024
#0025
#0026
#0027
#0028
#0029
#0030
#0031
#0032
#0033
#0034
#0035
#0036
#0037
#0038
#0039
#0040
#0041
#0042
#0043
#0044
#0045
#0046
#0047
#0048
#0049
#0050
#0051
#0052
#0053
#0054
#0055
#0056
#0057
#0058
#0059
#0060

char _szAppNane[] = "Generic"; [ e
char _szTitle[] = "Generic Sanple Application"; // ﬂj‘igﬁ@fg‘é
I e e
// WnMin - i}%?\‘é‘&ﬁ
I e e
i nt CALLBACK W nMai n( H NSTANCE hl nst ance, H NSTANCE hPrevl nst ance,
LPSTR | pCndLi ne, i nt nCndShow)
{
MSG nsg;
UNREFERENCED_PARAMETER( | pCndLi ne) ; I ﬂ%ﬁi;ﬂ%ﬁﬂﬁﬁfﬁ
if (!hPrevlnstance)
if (!lnitApplication(hlnstance))
return (FALSE);
if (!lnitlnstance(hlnstance, nCndShow))
return (FALSE);
whi |l e (Get Message(&rsg, NULL, 0, 0)) {
Tr ansl at eMessage( &r8g) ;
Di spat chMessage( &nsQ) ;
}
return (msg.wParam; // [#i[p' Post Quit Message fiVEEr
}
I e e
/1 1nitApplication - F%EP‘J@‘J’FLTEHU
N e
BOOL | nit Application(H NSTANCE hl nst ance)
{
WADCLASS wc;
we. style = CS_HREDRAW | CS_VREDRAW
we. | pf nwhidProc = (VWDPROC) WidPr oc; /1 ﬂj‘iﬁiﬁﬁrlf\‘
we. cbd sExtra = 0;
we. cbWhdExtra = 0;
we. hl nst ance = hl nstance;
we. hl con = Loadl con(hl nstance, "jjhouricon");
we. hCur sor = LoadCur sor (NULL, | DC_ARROW ;
we. hbr Background = Get St ockObj ect (WHI TE_BRUSH); // ﬂj‘J’FL”[}’TF:J%ﬁE‘-’I
we. | pszMenuName = " GenericMenu”; /1l .RC ﬁ?@%ﬁlfj%?x‘f
we. | pszd assNane = _szAppNaneg;

11
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Y- R

NPT

#0061
#0062
#0063
#0064
#0065
#0066
#0067
#0068
#0069
#0070
#0071
#0072
#0073
#0074
#0075
#0076
#0077
#0078
#0079
#0080
#0081
#0082
#0083
#0084
#0085
#0086
#0087
#0088
#0089
#0090
#0091
#0092
#0093
#0094
#0095
#0096
#0097
#0098
#0099
#0100
#0101
#0102
#0103
#0104
#0105
#0106

return (Registerdass(&w));

/! 1nitlnstance - @}‘ﬂj‘igﬁ
R R R P
BOOL I nitlnstance(H NSTANCE hl nstance, int nCndShow)

{
_hinst = hinstance; // [F& 8280 1~ -

_hwid = Creat eW ndow(
_szAppNane,
_szTitle,
W5_OVERLAPPEDW NDOW
CW USEDEFAULT,
CW USEDEFAULT,
CW USEDEFAULT,
CW USEDEFAULT,
NULL,
NULL,
hl nst ance,
NULL
)

if (!_hwid)
return (FALSE);

ShowW ndow( _hwhd, nCrdShow); // %;T?ﬁyﬁ’ri”[
Updat eW ndow( _hwnd) ; [1 =Y WM_PAI NT
return (TRUE);

/1 WhdProc - ﬁjﬁi"{ﬁfl?‘:
R R R T
LRESULT CALLBACK WhdPr oc( HVWAD hwad, U NT nessage,

WPARAM wPar am LPARAM | Par an)

{
int wid, wnEvent;

switch (nessage) {
case VWM _COVVAND:

wml d = LONORD( wPar am ;
wnEvent = H WORD( wPar anj ;

switch (wrd) {
case | DM _ABOUT:
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#0107 Di al ogBox( _hl nst,

#0108 " About Box", /1 % F'H R

#0109 hwad, I/ v;ﬁf[fil

#0110 ( DLGPROC) About  // ETEH,EI,TT[,

#0111 )

#0112 br eak;

#0113

#0114 case IDM EXIT:

#0115 TP B ARGE A o 2% WM CLOSE #H[f -

#0116 Dest r oyW ndow (hwad) ;

#0117 br eak;

#0118

#0119 defaul t:

#0120 return (Def WndowPr oc(hWwhd, nessage, wParam | Param));
#0121 }

#0122 br eak;

#0123

#0124 case WM DESTROY: // jplfi=IFEbbftt (R SLKAATN)

#0125 Post Qui t Message(0) ;

#0126 br eak;

#0127

#0128 defaul t:

#0129 return (Def WndowProc(hWhd, message, wParam | Paran));
#0130 }

#0131 return (0);

#0132
#0133
#0134
#0135
#0136 LRESULT CALLBACK About (HWND hDl g, U NT nessage,
#0137 WPARAM wPar am LPARAM | Par an)
#0138 {

#0139  UNREFERENCED PARAMETER(| Par am ; 11 IR ﬁggjfl
#0140

#0141 switch (nessage) {

#0142 case WM | NI TDI ALOG

#0143 return (TRUE); /1 TRUE %5 F$olEg E’IHLH
#0144

#0145 case VWM _COVIVAND:

#0146 i f (LOAORD(wWParam) == | DK

#0147 || LOWORD(wParam) == | DCANCEL) {

#0148 EndDi al og(hDl g, TRUE);

#0149 return (TRUE); // TRUE %= Zyolgg: E’IHLH
#0150 }

#0151 br eak;

#0152 }
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#0153 return (FALSE); // FALSE %?f‘}?&ﬂfﬁ,ﬁiﬁfﬁ%ﬂ

#0154 }

Generic.rc

0[O0 R e e T
#0002 // #i# : generic.rc

(O[O I e R T
#0004 #i ncl ude "w ndows. h"

#0005 #include "resource. h"

#0006

#0007 jjhouricon | CON DI SCARDABLE "jjhour.ico"

#0008

#0009 GenericMenu MENU DI SCARDABLE

#0010 BEQ N

#0011 POPUP " &Fi | e"

#0012 BEG N

#0013 MENUI TEM " &New" , | DM_NEW GRAYED

#0014 MENUI TEM " &0Open. . . ", | DM_OPEN, GRAYED

#0015 MENUI TEM " &Save" | DM_SAVE, GRAYED

#0016 MENUI TEM " Save &As...", | DM_SAVEAS, GRAYED

#0017 MENUI TEM SEPARATOR

#0018 MENUI TEM "&Print...", | DM_PRI NT, GRAYED

#0019 MENUI TEM " P&rint Setup...", | DM_PRI NTSETUP, GRAYED
#0020 MENUI TEM SEPARATOR

#0021 MENUI TEM " E& i t ", IDM EXI T

#0022 END

#0023 POPUP " &Edi t "

#0024 BEG N

#0025 MENUI TEM " &Undo\t Ctr | +Z", | DM_UNDO, GRAYED

#0026 MENUI TEM SEPARATOR

#0027 MENUI TEM " Cu&t\t Ctrl +X", | DM_CUT, GRAYED

#0028 MENUI TEM " &Copy\t Ctr| +C', | DM_COPY, GRAYED

#0029 MENUI TEM " &Paste\t Ctr | +V", | DM_PASTE, GRAYED

#0030 MENUI TEM " Past e &Li nk", | DM LI NK, GRAYED

#0031 MENUI TEM SEPARATOR

#0032 MENUI TEM " Li n&ks. .. ", | DM LI NKS, GRAYED

#0033 END

#0034 POPUP " &Hel p*

#0035 BEG N

#0036 MENUI TEM " &Cont ent s", | DM _HELPCONTENTS, GRAYED
#0037 MENUI TEM " &Search for Help On...", | DM HELPSEARCH, GRAYED
#0038 MENUI TEM " &How t o Use Hel p", | DM _HELPHELP, GRAYED
#0039 MENUI TEM SEPARATOR

#0040 MENUI TEM " &About Generic...", | DM_ABOUT

#0041 END
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#0042 END

#0043

#0044 About Box DI ALOG DI SCARDABLE 22, 17, 144, 75
#0045 STYLE DS_MODALFRAME | W5_CAPTION | W5_SYSMENU
#0046 CAPTI ON "About Generic"

#0047 BEG N

#0048 CTEXT "W ndows 95", -1,0, 5,144,8

#0049 CTEXT "Generic Application",-1,0,14,144,8

#0050 CTEXT “Version 1.0", -1,0,34,144,8

#0051 DEFPUSHBUTTON " OK", | DOK, 53, 59, 32, 14, W5_GROUP
#0052 END

Ui > 25 WinMain

1

main fl— §& C FZAULE D Eﬁ

int nmain(int argc, char *argv[ ], char *envp[ ]);

{
}

WinMain [|[[fk. Windows F=Cpass ™ gﬁ

i nt CALLBACK W nMai n( H NSTANCE hl nst ance, H NSTANCE hPrevl nst ance,
LPSTR | pCrdLi ne, i nt nCndShow)

{

}
Il 7 Wn32 (i CALLBACK #:E& L} _stdeal | » fil— ZEpH=0 =l ? lid ja
£

I SRS S 1) BRI (5 o 2 P L? et
/1 _pascal #I _cdecl

F{I' Windows 9 T 9t7& ;  (shell > ]9 Windows 3.1 Elfﬁﬁ?csf’i' E'lﬁ& Windows 95 pufii %
F’th,) (EMRI= =] ?ﬁ:ﬂ'ﬁ‘iﬁh** {it Windows =1 » FERLPTAL#L Fﬂ?”r. FARA=UEE . JRE
PP C startup code » i H F|P=[L WinMain > [ i[Fliihﬁiﬁ?“ o WinMain [9)H [ 2 gy (=
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-
:%l
=

- B J?H > Windows FH={. “"EI[’WJIIF, =R

—ﬁﬂj

V2| RS > [NEL AP (=Y CreateWindow 5 =

FBORLE S PO (SR AP -

tEE @Zl’[ﬁ{zl {Elfjj

R

e 3 HrJ gl I%h{;” ° rgz:%js[iujrﬁﬁngﬂ F9bsgl , Ao Mg, -~ I’[WJFFJ%T
ﬁ]%{,l}%qﬂ‘é—l F_J ,QFIJ"?’_'EHI#)%“H i~ £ “_’
Féffﬁﬁﬂ‘d*ﬂfﬁﬁ]gip[? FEp) o IR & iﬁjﬁiq [/F THUF[F] API ﬁr“ RegisterClass

[OSBEAE ~ T R L S

P ERTE (55 P18 I (e g ! T )

o RegisterClass 3=F£,l

WNDCLASS fit %28 > CreateWindow E'[J%JQZFZ,I 11 {228y -

WNDCLASS wc;

wce.lpfnWndProc = (WNDPROC)WndProc; -
wc.cbClIsExtra = 0;
wc.coWndExtra =0;

wc.hinstance = hinstance;
wc.hlcon = Loadlcon(hlInstance, "jjhouricon");
wc.hCursor = LoadCursor(NULL, IDC_ARROW); -

wc.lpszMenuName = "GenericMenu”;...
wc.lpszClassName = "Generic"; -.... Fﬂ“(' menu’y

RegisterClass(&wc); .
HWND  hWnd; WA £

hWnd = CreateWindow(
"Generic", <
"Generic Sample Application®,.
WS_OVERLAPPEDWINDOW,
CW_USEDEFAULT, //left
CW_USEDEFAULT, //top
CW_USEDEFAULT, // width
CW_USEDEFAULT, // height
NULL,
NULL,
hinstance,
NULL

)

wc.hbrBackground = GetStockObject(WHITE_BRUSH);-

zﬁ%@@ ption)

CRSHREEPAT

1
=

19 LRESULT CALLBACK WndProc(HWND hWnd,
wc.style = CS_HREDRAW | CS VREDRAW, ﬁj?«lff =

UINT message,
WPARAM wParam,
LPARAM IParam)

GENERIC.C

’ ﬁflgiﬁqfﬁﬁ (icon)

kjjhouricon ICON DISCARDABLE "jjhour.ico"
"""" »GenericMenu MENU DISCARDABLE
BEGIN
POPUP "&File"
i:.’.OPUP "&Edit"
jEF’H (menu)
POPUP "&Help"
END
%/ Generic Sample Application == E1 I
File Edit Help K
height

width

8 1-3 RegisterClass 5= CreateWindow
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(B A3 [T HEE - W AT LR RN E welpfaWndProc g
P IR T ERE AR > ERLAFR P B o 27 CreateWindow |17 2 !
P> 2 TR S PR R ShowWindow VB B E o <0 %
M # ¥ & @S [ WM_PAINT a—,ﬁfﬁl B )R A e gﬂl HON =N M S|
UpdateWindow - FEI B ng—%zfv?”j Feo FlEE -

ﬁi} #Hi > T Generic V|1 o RegisterClass ¥eZ§ W EE T InitApplication 7}'?“ Tl
CreateWindow F|[WZS Gy ik Imtlnstancej}' UV e igFE Y R Egpﬁ“ﬂ F, - Fll_ :

—.E

i nt CALLBACK W nMai n( H NSTANCE hl nst ance, H NSTANCE hPrevl nst ance,
LPSTR | pCndLi ne, i nt nCndShow)
{
if (!hPrevlnstance)
if (!lnitApplication(hlnstance))
return (FALSE);

if (!lnitlnstance(hlnstance, nCndShow))
return (FALSE);

BOOL | nitApplication(H NSTANCE hl nst ance)

{
VWNDCLASS  wc;

return (RegisterC ass(&w));

}
e T
BOOL I nitlnstance(H NSTANCE hl nstance, int nCndShow)
{

_hwid = CreateW ndow(...);
}

[ =" (InitApplication F1 InitInstance ) fi9 £7E[15 i

W % Windows 3.x [ £ - g RTHI PR - Y AR D AR A S -
o |[4F5‘ (instance ) ff "] (J/F’?,'Jﬂ: Yprr= s RLPER AR SR - WS g
HIp) o BrF )25 491 RegisterClass ;_F% e pn (=t BES T pUE 3T |E‘§L|’j|6‘1€%?ﬁ
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By B P

&7 By InitApplication Fﬂ?“ HI o Z N P ﬁ%i_‘,f\_ A = A BT - [ $h=
(¥ > F F1 WinMain % Yy hPrevinstance 2{|#r Y+ 1 ffi 117 5

I A Fi,[ I U (P W i ¥ ( instance ) fﬂ iy g (= Ay |FE]§9I
CreateWindow I_H_”:_{i{l (e g5 T = |'| Fhoi= ﬁ?ﬂfﬂ FI' 17 Y InitInstance j}' =

) ik T Windows NT A1 Windows 95 [l |7ah{= « [l b Win32 Az8 [0 5 — f  f
fit Cinstance) [ F1% 1 o ] » H[fl )= 1S » (ELRLETAS Win32 564
hPrevinstance A<iith 0 Fl |25 1 4RI T 421 RegisterClass 71 CreateWindow £ E FIE
VPR TR PRI » < RO TR -

Initdpplication 7 Intnstance T SHALPYIWEVERSS » 511 BISH-FRRE [ ?
FURL MFC 23R (RS 5 CWindpp [R(HESES F1H - 976 f1 T MFC A=Y
E3 ;ﬂ#ﬂ?ﬁi’:ﬁ%ﬁ% °

)
LY fD

%’J@F’i (=7 [Esk RS 5 > WinMain 3£ ’:‘I*?F?prj%,ﬂ;@% :

while (Get Message(&nmsg,...)) {
Transl at eMessage( &nvsg); // BUEFEARHEL
Di spat chMessage(&msg); // 3VEFHEL
}
HY TranslateMessage RLEY + SR SR KA » DispatchMessage {1 EL I Y
FOIRCE - R O I DR ST Tfﬂcﬁ SRERLPIELE L5
4 I/Ef = g f{j%aﬁ IRPTRRE > B AR A it o ) g e T~
AR g f;;JIg{,,?‘y = (TRRL we.lpfaWndProc E'ﬁ’F‘, EIFREY) o Fel] DispatchMessage
FUEPIRRS T & ﬁi}?ﬁl% 1-2 &= > DispatchMessage i USER UE Uiz 2l » 13

R [ S )

FHEGEEE Y GetMessage L Windows 3.x JlEgF{ﬁ“U[i (non-preemptive ) %~ FIJF%J%" =
FIEF RS SR IR < IR R T S PR L 5
R (AR ¢ o A [H] U R P R E] 2 2 - Windows 95 Al
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Windows NT _E' i §Fiﬁ“ﬂ‘[§ (preemptive ) %~ "‘:’}J *TF J:Jl:é}r.g GetMessage F& % CPU %
AT (R 5 P 8 ORI S (R LS+ B
LI

-

A 1Y DispatchMessage 2174 o3 TEE PP 2 750 USER A5 pufs 2 52 %
A P S 2 e RS R switchlease =S IR EIFSHRT > I HOCAE]
HF e Pt R Windows R REFRPFALAY (Y [0 F T R R R B PR L P
) ARl ;ﬁ L~ 7 call back =" FURURL T SR b Windows R
FOFRZ o G AR v (R eom T T @ PR - TTRLED Windows &

A k‘&'leiE [1+ 314 [IF? g:rL:E‘I s ;EI[%FIID:&FU?WTV ) Y®7ﬁllﬁlL1flﬁjﬁil *P qu
EIFJ?LI?} . ﬁl[fiﬁﬂ““ FUBA Y e VRS > wi;ffrii’ |ﬁ5fﬁl[fi['a&§"dpu§4 RLEFE!
LHTE - FH PRI A P AIREL -

LRESULT CALLBACK WhdPr oc( HAND hWhd,
U NT nessage,
WPARAM wPar am
LPARAM | Par an)

S ‘T\FEP%IJF T_PKEJ.EI , ?B:U\ZEJ’FQEB{.‘?’.%' » Bl switch/case }?I"QJH'EU default: B?E’U‘ZEJP‘IPLI
DefWindowProc lﬁi‘ Windows [* %f E'%ﬁ”@‘?”ﬁ%m:&

ﬁlﬁif‘f“‘ B9 wParam H! [Param P9 > PRFEL I [f[ g e wParam Tt 16 ﬁw%ﬁ?ﬁﬂlﬁ_
16 7 > ¥ 32 60 7 BURHIRL 32 G0 72 o [RIF= B2 BT FL' (’rﬁr”) ERNRILE €2y
’J'@r" o

FOARL 2 A ﬁ[zﬁ Fﬁjiﬁl’[ﬁ* FEJE'E * 51 Windows Programming Modal {21417 ffi&fﬁ[?“?’af‘f 3]
— [ call back E}I?“ ? it T—P}E-T\ R TLPCEHEL (GetMessage ) [’%Z@I B P o i
ST RUPRL f‘?Tfs\'%TE'PEPHﬂ" Efl%lt‘i R R PR v Jﬁjﬁilﬁ}ﬂ QL ﬁ[
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2y RBY Sfjfj:f'?)ﬂ?%ﬁfjf}

FIHFELS % R IS ) DR callback %20 o BB (P
AT AR

o
c'd

= 57 (Message Map ) 2oz

LR iR RO R R [ R A2 T kL R e G R
I AL MFCT FELBHFAS § (I19 ) R » 29 4P [foitg £l £ -
= MFC A > F it llpg =) -

Fitk s Lk (W MSGMAP_ENTRY SRR it dim =16 :

struct MSGVAP_ENTRY {

U NT nMessage;

LONG (*pfn) (HWND, Ul NT, WPARAM LPARAM ;
b

#define dimx) (sizeof(x) / sizeof(x[0]))

ﬁ%iéih MSGMAP_ENTRY FY3Y~ 73 pfn fl- f[afpﬂ,:wg,gg ) FyuE) jL#fF’I;fQ?:’[VT}JF’Ij/ il
) nMessage FAEL o 3FTRLP F B G TR A DECRIRII Y e
Eeiu= TR PUTSETS PRIV TR Crr n‘i‘ﬁ? °

B AP Y] _messageEntries[ ] F[I _commandEntries[ ] > 7A=Y H[ﬁi’&ﬁ%ﬁﬂ%
KL O e

I PR Y A
struct MSGVAP_ENTRY _nessageEntries[] =
{
VWM_CREATE, OnCreat e,
WM_PAI NT, OnPai nt ,
WM_SI ZE, OnSi ze,
WM _COMVAND, OnConmand,
WM _SETFOCUS, OnSet Focus,
WV_CLOSE, Ond ose,
WM _DESTROY, OnDestr oy,
P t 1
RLPEL AR R

20
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/1 Command- | D S Rgpl i 1 S A
struct MSGVAP_ENTRY _conmandEntries =

{
| DM_ABOUT, OnAbout ,
| DM FI LEOPEN,  OnFi | eQpen,
| DM_SAVEAS, OnSaveAs,

} s 1 !

S{ERL VWL COMVAND (7 41701 SR B

R e R Lt
1B
e e L
LRESULT CALLBACK WhdPr oc( HWND hwad, U NT nessage,

WPARAM wPar am LPARAM | Par an)
{
int i;

for(i=0; i < din(_nessageEntries); i++) { // FEISEHHA
if (nmessage == _nmessageEntries[i].nMessage)
return((*_nessageEntries[i].pfn)(hWd, nmessage, wParam | Paran));

}

r et ur n( Def W ndowPr oc( hwid, nessage, wParam | Param);
}
e R T
/1 OnConmand - - Eﬂ'ﬂﬁﬁi’ VWM_COMIVAND
e R L

LONG OnCommand( HWND hwid, Ul NT nessage,
WPARAM wPar am LPARAM | Par an)

{

int i;

for(i=0; i < din{_commandEntries); i++) { [/ fi+"HEF &M
i f (LONORD(wParan) == _conmandEntries[i].nMessage)
return((*_comnmandEntries[i].pfn)(hWd, nmessage, wParam | Paran));

1eturn(Deandov»Pr oc(hwhd, nessage, wParam | Param);
}
e e LR T T
LONG OnCr eat e( HWND hWhd, Ul NT wivsg, U NT wParam LONG | Param)
{
}

21



e & WndProc #! OnCommand it T #3578 » 5 F RIS EL > PRI

_messageEntries[ ] 71 _commandEntries[ ] [l R F oo 2 SRR R RO

[romg R = A

SO 412 (S IEL MFC 19 Message Map [IU9559) + MFC {2181 [| it S 165

R AR %) 315 SRRSO A L

T VEE I BRI 0 S5 T 3 7 ISR MEC 1Y Message Map »
YO TR ) R A T -

Windows F[Jamj[“ﬁlz[,g i f#f[%’vﬁ]?i,ﬁ”ﬁﬁ[ P m,njﬁf :

1. H Y mlglEge > *Uhfﬁ* AV N J,Hfﬁ"?ﬁh modal ¥}

i e

Tl

2. T v/ﬁJl‘:'i,E‘”"a“:T A H {HJ;EW ) Lﬁfi‘f" £, modeless tTT £ oo

F“ﬂiitls{ B]puRL modal tfﬁf'“ Z5HE ] Generic iU | &bout;” tfﬁflﬂléi’f{ b P E ] o

BL I A o A Y SRS Ry

1. ‘a‘mfﬁiﬁ,ﬁflff’? ( dialog template ) - 1Hi_ri RC fify sy — i 55 :f I
) F SR AR A PR e v

2. S5 470 (dialog procedure) o H RJEEZEHRTOLH (=~ - (EHRL 3R] | U
| WM_INITDIALOG ﬂl WM_COMMAND P |3 - S5 4 (119 5 B il 1
HORL oD o B EpE e VR S o W P R REE R (o
i?fﬁf[ﬁ'.)?%ﬁ,l il F”T* ORI B R LR WM_COMMAND - §] T H
Sy PR ?ﬁﬂﬁjﬂﬁ [ 1) - ?Efr{mf, (notification) -



FY1H Win32 B AHAE A

Modal a:fﬁf, fatl J? U
214 -

j@{lfjfé DialogBox #! EndDialog F{l# AP [zt - ﬁ{[

ifﬁpﬂm%agn FLV o g i TRUE 3 YN 4 SRR FIVESS 0 FALSE - S5AL

[ r\//

A AT,

e e (s o

BIUSRRA TS Y R R O A AV - I ! FALSE

?ﬂ‘%ﬁflﬁ (Dialog Templatet) - in RC file.

AboutBox DIALOG DISCARDABLE 22, 17, 144, 75
STYLE DS_MODALFRAME | WS_CAPTION | WS_SYSMENU
CAPTION "About Generic"
BEGIN
CTEXT "Windows 95", -1,0, 5,144,8
CTEXT "Generic Application",-1,0,14,144,8
: R STy . CTEXT "Version 1.0" -1,0,34,144,8
EF— (= : , ,U,04, ,
o DialogBox f] i B Jfﬁfl 4 DEFPUSHBUTTON "OK", IDOK,53,59,32,14,WS_GROUP
DialogBox(_hinst,

"AboutBox", IS Ay £

hwnd, 11 it

(DLGPROC)About 1 hTN;IEQ PR i

e
/O s Windows 5
LRESULT CALLBACK About(HWND hDIg, UINT message, Baeiils Ayl
WPARAM wParam, LPARAM IParam)
Version 1.0
UNREFERENCED_PARAMETER(IParam); /B s 0
switch (message) {
case WM_INITDIALOG:

return (TRUE);  // TRUE %5 f“}“’%ﬂiﬁé}iﬁﬂﬁ‘%ﬁ
case WM_COMMAND:
if LOWORD(wParam) == IDOK <€~~~
|| LOWORD(wParam) == IDCANCEL) {
EndDialog(hDlg, TRUE);
return (TRUE); // TRUE #7. 2§~ !f;u}fllle EL

break;

}
return (FALSE); // FALSE #=

IR R L
}

HFEL

¥ It
o TN LN

Hiil e E S [OK] - % %
_ COMMAND ffi 7L »
s+ IDOK » glfu,h

8 1-4 HES

ZE N R

2
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BV R IR

4 = %4 (DEF)

Windows QTE"* (B! A SRS 78 ~ A Al AR ATl Elflﬁ"[fkﬁéﬁyﬁ £
i HERR (heap ) /]~ HE (stack ) A~ FTE| callback (i ?ﬁﬁ...%*%*ﬁ?m foo b

[Pk 37 -
NAVE Generic
DESCRI PTI ON ' Generic Sanpl e
EXETYPE W NDOWS
STUB " W NSTUB. EXE'
CODE PRELOAD DI SCARDABLE
DATA PRELOAD MOVEABLE MULTI PLE

HEAPSI ZE 4096
STACKSI ZE 10240
EXPORTS
Mai nWadProc @
About Box @

# Visual C BE BT BIAAE  FTRAHINE ) DEF il > PRI E3 A1
?éﬁﬂ?ﬁﬁ?@ o JEEE LSAFl 1Y STUB fﬁ fﬁ | “Ffﬁ%—ﬁ?ﬁjﬁlg stub =N (#£17+ Windows
1Y [/ DOS Fd=V > HE (Y This Program Requires Microsoft Windows ﬁ‘} This
Program Can Not Run in DOS mode LA SR fY) » Winl6 “o FA= £ F'I%* (i

stub 7%+ ([ Win32 67 » 3 Ut Win32 1 fl1 Stub g4y =155 405

Iy dsE (LRC)H

RC ikl [l | e ppubs e, ﬁfJ'E'J [y e ] fLY %0 55 lkL ICON - CURSOR -
BITMAP * FONT - DIALOG * MENU - ACCELERATOR -~ STRING - VERSIONINFO - i
FRE e R R o [ Visual CH+ 4.0 fiB %07~ 78 5L TOOLBAR Ve « lﬁ
B A RC AR T B UM SIS « A1) Generie & ICON »
MENU #1 DIALOG = #%¥i -



1 Win32 FUAAEEG

Windows F=7v e U 2 5%

AR e Windows 7 I 1) 00 LI Windows < Y IR o S

Windows FHEIATAEF | w52 SIS » UM TERHIORISE: - S5 7S | pjoae
SR BRI S O ) S R R 7B 15 2B 146

Message queue

W nMai n(hlnst, hPrev, ...)
{
M5G nsgQ;

Regi sterd ass(...);
Creat eW ndow( . ..);

WM _CREATE

Showw ndow( . . . );
Updat eW ndow( . ..);
whi | e( Get Message(&sg...)) {
Transl| at eMessage(...);
Di spat chMessage(. . .
}

return nsg. wParam

case
case
case
case
case

|3 case

& 1-5

V\M_DESTga( }

default: return Def WndowPr

dProc(hwnd, nsg, wParam |Paranj<,@

{
switch (nsg) {

WV CREATE:

®

USER
Module

WV COMVAND: . . .
WM_L BUTTONDOWA:
WM _PAINT: ...
WV MOUSEMOVE:
WM _DESTROY: .
Post Qui t Message(0);
br eak;

return(0); case OSE:
} 6 <’)Dglg/tar_ijndow(...); I

(in DefWindowProc)

TEFS2 AW (FRIAHFZE L 1-6)
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By B P

—

. %?C?’J%] lm’i[r_}@HIPfPL[ CreateWindow » ¥R 70 g "~ flﬁ‘ﬁjﬁﬁf L Y
%}%’F, o CreateWindow &% i/ﬁf;J‘F’i,”l’[/ f‘%éﬁﬁﬂﬂ WM _CREATE El HHEFJF’{’F}'[
B BT RL P T T [#Ef’%‘?ﬁﬁ'&w?fl (=@h (= CRlop FL'A[ l”EiFE' ]~ ?ﬁ”?p
Bl e

2, ‘»‘g?“‘iﬁ%gfjif_}%gf[l » 1 ¥ GetMessage @%/ﬁl\ﬁi’ﬁﬁ“[?ﬂ?yé&ﬁl o YN sE N
ELRL WM_QUIT » GetMessage FII RO [ 56k e while s B > SETh A AR o

—ﬁ

3. DispatchMessage 3% ifj Windows USER 515 fiy fa 2 E;Fg PR ATEE A
F},I?u g%ﬁl}[ﬁj"l‘jl; TR L 2 I 2 R e
4. PR TEHE S 20 13, Ui

5. IR F AR PRI Close fffy 470 IR WM_CLOSE = 5 i 7=
fY Eiulfﬂ?c TARE =R FERL DefWindowProc Y e

6. DefWindowProc W*Z| WM_CLOSE % > =l DestroyWindow ¢! ffi,ﬁﬁﬂ,ﬁ o

DestroyWindow % = J/\/l‘FA;;’X Y WM _DESTROY -

7. HFVE WM_DESTROY pufR¥E > epLP= [l PostQuitMessage °

8. PostQuitMessage 1< Jrﬁtﬂ PIEs (e Bpp LR WM_QUIT FHEL %ﬁﬁ%%@@
BEHIPY GetMessage TV » YRR 2 > Gl FVELERE

£16 TFr34FH (FH2E 15)

B 1 i o~ [P S MR 2 [N (S 2 R RN BRI T Rl > AL AT A 11
- ) ST RO T2 T R RGP - T PSR R -
fiEm6 7 W@; o (5 (B ) WER S B H AWE WM_DESTROY » {7 =
AUl PostQuitMessage« (7 JH! {2 5 3 Zfj= <1V Close Eﬂjgﬁ g

RO PG b SRR A OB VRL DefWindowProc 1[L| DestroyWindow 5% (i) » {i1

VR R i (PR RGO ) VB AT R -
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2 FHRIL BT : Onldle

El’?ze'fkﬂal'ﬁff'sﬂ (idle time ) iﬁ e EIEA T S fiﬁ%@'J A JE;JcFEI o BT
E A *{‘Eﬁé (timer » J’F'J&_Exﬁmq‘ WM_TIMER) - {fli™ |32 % Rt syss
ﬂ'?ﬂ'%ﬁkf = (e > Ve %%\ﬁﬁjﬁ&{ﬁ?ﬁ’?ﬁﬁﬁﬂﬂﬁﬁF'E?J °

EJTFIE F{'F{' ko TEI]?:{” ),‘WF'E%E?@& i%FIJ WM_MOUSEMOVE » Jydf F7k
;ﬂg‘jg i WM_MOUSEMOVE .V [HIIF " fj= % 7 7 ST » 150 » Rt o A

it -

TR (el e DRI R o PGS SDK A Yl s IRl > e 1)) )
PEETU P WinMain |1 EGRPOFEGEEE

while (TRUE) {
i f (PeekMessage(&sg, NULL, 0, 0, PM REMOVE) ({
if (nmsg. message == WM. QUIT)
br eak;
Transl at eMessage( &nsQ) ;
Di spat chMessage( &sQ) ;

}

el se {
Onldle();

}

}

BUNEL PeekMessage #1 GetMessage ]EIU'[‘%@TTF o ﬂ»’[ﬁﬂ?ﬁﬂgﬂg{ﬁﬁﬁm PRSEL S g

POPE] > PPV FTH (primary thread » fl— i UL $h0=5#) F&I,Fg,lﬁﬁ( SR

ﬁll"‘:fi’ AR | W p e §1L%- P o AR RL I IRRL RS lﬂﬁﬂflxﬁxjf[—ﬁ{ API

F}»I LI}IJﬁrt ﬁ‘j%: T]’l:[

B GetMessage {3 T * » WAL (K | HURE P L

B PeckMessage F‘T;‘Ty[flﬂ_ﬁr”@ Tl A RS s - Fgﬁgjrls IR S
* Onldle [V -

376 %f'[ i HelloMFC ,ﬁ A FEY[HF 7 MEFC R0 2 Fﬁﬁ f idle time (p.403) -
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By B P

Console =7\

—_— -

#LE| Windows RN o — L E) WinMain ~ FARGEEE ~ TR o AL IE S - S
F[Fi" (Dialog Box) p‘/g*ﬁ [fi,[ (Message Box ) » 4 EJ[L@}% “t Windows API ( DialogBox 1
MessageBox ) [ [RIPUPEL ,nﬂ'f@[f’{/l#}'[éL °

SEA R PRI C/ICH R R T main A1 pring {5 LR P
O T ISR N S - ¢ TR é{{,é' [l > Where did the good times

go ?

VU] Win32 A% o 20D RLE i) Windows GUI - HReb i ) » RLT - o1f1
PJ7e Visual C++ {1~ fif "DOS-like" R o [y & (53R T P=PUEB LT[0 ~ T30 20
=1 /B (GUI) iy Win32 APIoinE‘%E UHIEL console AN e L = SORIF )5 console

PRI Y MEC RgR] (IR L= GUL J% ﬁr‘hﬁlﬁ”) AL S L
JiI= Eﬁ*ﬁlﬁ%‘ﬁw collection classes ( CArray ~ CList ~ CMap) ~ 2%t F%J]EIJ CFile ~
CStdioFile -

% BBS fulfy I SRR R E OO WP Visual
Coot o 20 AL [P ESEL » oL M0 4D Visual Crr Rl TGRS Cov F - 123
A PHRVsE e~ 1) EVFIS RIS Visual C+ programming fLi MFC programming » 571
Pa- (127 %!TC'H' ﬁl?@#ﬁ,l%’a?’{ MFC programming F{",’f?ﬁﬂ*PZ* =) -

Tt Visual C++ [[IFIAGFE[Y C/CH+ AN 2 “F{"Zﬁﬁ[l A R %ﬁﬁf’iﬁ s
iF > #fERL console AdV[EL- El”éf‘]ﬁﬂxﬁij'& EJF7 RITRER Cor RIS S Py L
P conso St B 1 I LR BT console R A
R LaEE AR o 5 3 A MFC -+ A PSRRI N HERL console A -

At
v,

[ > =77 "DOS-like" » console FZ LY Ve pH] o YA oA A0 2 18 ERLY) Skl
R2=0 O féﬁ’ﬁ‘/j" IF[IF' | edit ﬂ-ﬁ“ﬂﬂ Hf(ﬁ\/ MFC [ CEditView)  {E kL% ;[l Bl

REE [afmﬂww ffjﬁfu (PRRL console ) VIR [URFRE S =



1 Win32 FUAAEEG

PR oA SE g (e PR R o B ) > (e T Windows A1 % console ;ﬁFJffi,T )
B I

jjT i r;;éu;_pﬁj console %E = F" 7/ "‘ lﬁfg fifl\[?cflfiﬁJ?lﬁ‘?‘j o

_-EHH

S PRI Fre v [ T AR ¢ 6 DR JBACKUP EREN ] - FIM Win32
console AZVAUEEHE » IR YR T EF1f "] Win32 APT (H Eﬁﬁl%ﬁ‘Pf’PLmﬁﬂj') e
= {f#fiy -] A=Y MFCCON = &3 MFC console 2= (H[Z]" MFC % CStudioFile 7"‘['
CString) = FHCERe ] (O TE - 85 R EIE AR i e Hf”f}k [ESRES

FIE RO Tﬁﬁ%éf%‘rﬁ‘ﬂlﬁiﬁ& &7y I Console f,@j“gjgﬁ:g( il

Console /27 7 DOS /=7 vz 31

TP~ 4#1 DOS Fd=UHI console Hdz FOELEG lﬂflj Y - j\ﬂﬁﬂfy[ﬁ@f‘uﬁ o

B3 B

7 Windows U™ [V DOS Box 1> H kL7 Windows 454 ﬁW i CH+ “ﬁr’;?g‘ €8]
#4 A (IDE) 1 (374 1 " Console %g,wjuﬁ Wy ) AN Windows S -
i iy i e oA ?I‘fjfr} Win32 A= e JUNAHZORLI ] main FLE 7 Rl PR C
runtime [ A1 T 1 #4-GUI iU Win32 API pﬂ,:h iR~ f# console A= > console
T RGR] R BV EUAR Y T AR (cin F cout)

IH:J + DOS IE;U?S_ 'Egﬁﬂﬁﬁ U FE, DOS A > WL main ERFEHTCE Eﬁ’ i
FIp=p Cruntime fr=" - {f Fi I T R=PEIY Win32 API =t e

Ik
an

ifﬁ'ﬁ‘ fiv DOS A=V 53R f' ')+ Windows fiv DOS Box [[I#& ( Win95 EIUTE"'F","I@E]}@'J )
WinNT FILJﬁI’Fﬁ[f_E?ﬁJ%) °
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BV R IR

Console FH=t ?ﬂ’?‘]ﬁﬁd;‘é?ﬁﬁj@ o [T console A=V ,[\}PL"’PL[?‘}BI'}}EIU Win32 API (- F &L
KERNEL32.DLL 5 i {035 i) B4 5070 i) Windows 1 10 &7 b
Sppje e Ml & F S A (processes) o & % S AH (threads) ~ TV E%gc"[?i?%ﬂgfﬁ?* :
LlEE ’ﬁiﬁ“\ﬁﬁgﬁﬁjé‘ﬂ o (HRLE ST = EIRI R - B P EESPEAEE GUI E
7 AP -

DOS VAT console %E?“thjﬁﬁﬁ % printf ﬁﬂﬂﬂ' cout ﬁﬂ’r ] '”‘Jﬁﬂfl‘ Il scanf ﬁ
X ;I:I Cl}’l EIEATJj °

(ke

DOS 7 ALY MZ A2 (MZ #L Mark Zbikowski U3 » 44 DOS sEakfiv— it

= EI@%{@ > Console ig;cgfﬂfﬁ;c FIFIFE Y Win32 A=t ﬁ,ﬂqgﬁgg PE ( Portable
Executable ) ffﬁ?“ > WRLRLS i I Bl g 2 = - Win32 jf\,fﬁnf; o

Visual C++ [ 7|~ it DUMPBIN = S » ') % PE RO - & 124 Ay
[ JBACKUP #7¢A{I MFCCON A% (I') 2 3Y 3 Fifluine A0 ) B EG ARtV -

H: \ u004\ pr og\ j backup. 01>dunpbi n /sunmary j backup. exe
M crosoft (R) COFF Binary File Dunper Version 5.00.7022
Copyright (C) Mcrosoft Corp 1992-1997. Al rights reserved.

Dunp of file jbackup.exe

File Type: EXECUTABLE | MAGE
Summary
5000 .data
1000 .idata
1000 .rdata
5000 . text

£ g DOS [ FE IR



FY1H Win32 B AHAE A

C:\ UTI LI TY>dunpbi n /summary dsi ze. exe
M crosoft (R) COFF Binary File Dunper Version 5.00.7022
Copyright (C) Mcrosoft Corp 1992-1997. Al rights reserved

Dunp of file dsize.exe
DUWPBI N : warni ng LNK4094: "dsi ze.exe" is an Ms5-DOS execut abl e
use EXEHDR to dunp it

Sunmary

Console 2 7% #9372 Tiid

WFH%~ﬁHmmm’@%ﬁﬁéﬁﬁWQﬂmmﬁbﬁ%ﬁﬁés%wﬂn%
console » J[I™™ :

#0001 # filename : pedunp. mak
#0002 # make file for pedunp.exe
#0003 # usage : nneake pedunp.msc (Visual C++ 5.0)

#0004

#0005 all : pedunp. exe

#0006

#0007 pedunp. exe: pedunp. obj exedunp.obj objdunmp. obj comon. obj
#0008 link /subsystem console /increnental:yes \

#0009 / machi ne: i 386 /out: pedunp. exe \

#0010 pedunp. obj conmmon. obj exedunp. obj obj dunp. obj \
#0011 kernel 32.1ib user32.1ib

#0012

#0013 pedunp.obj : pedunp.c
#0014 cl /WB /GX /Zi /YX/COd /DNN32 /D _CONSCLE /FR /¢ pedunp.c

#0015

#0016 common.obj : common.c

#0017 cl /WB /GX /Zi /YX/COd /DWN32 /D_CONSCLE /FR /¢ conmon. c
#0018

#0019 exedunp.obj : exedunp.c

#0020 cl /WB /GX /Zi /YX/COd /DWN32 /D _CONSOLE / FR /c exedunp.c
#0021

#0022 obj dunp. obj : objdunp.c

#0023 cl /WB /GX /Zi |/YX/COd /DWN32 /D _CONSOLE /FR /¢ obj dunp.c

DPBRLEYITRIFON I - BT Y JBACKUP 17|~ i C RUfifis - HPEaghey 7 (7
(IRIRIAARD,
cl jbackup.c <ENTER> é—ﬂ%jgig j backup. exe
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;‘j 'flkj‘ SJ'iY,)rJ/ﬁﬁ

Iﬁ%@@(ﬁlj%iw (%if *FEIEJ '—illl & 4 Generic.exe | — élﬁ) 0

57 3 Ji 1y Frame_ Az fILRL G S0 -
cl my.cpp nfc.cpp <ENTER> <« ,‘-i’j%’f% ny. exe

EHCE K AP > 2 3 CLEXE . BRiis -
JBACKUP : Win32 Console .Zz7' & &
B console FHFC - E A R A -

1. &7 E’!rfr';, main °
2. IR printf~ scanf~ cin ~ cout EHRVERE T %ffﬁ[' o

3. FUIPEAT GUL [ Win32 API -

#5{055{H JBACKUP AL [~ (RSPt » = R

C:\SomeoneDir>JBACKUP  SrcDir [DstDir]
U JIBACKUP g: k:

SR 1 SreDir (1Al 1 P E[#EGE 1 # DstDir »
o DstDir [OFFHiR FBHT -

LUIETAREA EJf'IE DstDir » vglﬁ%t“ ke CHIRLZS PO B A - MO - VSl )
j}H k: FIJETEI%T%L@ SrcDir ﬁ'{ﬂ

71y JBACKUP g:
METH] g &L g'u002\doc
EIA I gu002doc fff(7%) kw002idoce 1 BT kiw002\doe [ITFRAAE -

JBACK ?Iﬁﬁ SreDir [I"’"TE A% 1 DstDir HIFVTE AR IR 1§ SreDir
[IFEEIE] DstDir # > #7§¢1 DstDir [l 2 pusii Hli= Iﬁl ScrDir A1 DstDir [9fi{%’ fix

32
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Fj5 2 41l o 91 T i xeopy 3 FEEIEAIE s SRAORLATHIEE B (RO SR
S PRLPCRR R Y R VTR MO SR T ) -

JBACKUP 327 = J/#F! SreDir M ™ o= f IR o JIHNRIACEI S FIER > S fio [k L
P (recursive) - (EALTBRIVIGTT » 5 MVVBIAG S« SO S e MTH %
THRA R FIR T RLIIE > IR -

JBACKUP f{i"] '] ™ gfid Win32 APIs :

GetCurrentDirectory
FindFirstFile

Fi ndNext Fi | e
Conpar eFi | eTi e
CopyFil e

Del eteFile

fﬂ“ﬁfﬂ%‘ﬂﬂlfﬁ»ﬁwi@ﬁilpﬁ SrcDir AI DstDir V& » JBACKUP 4l SrcDir [1IU5E|
=4 <7\39'E'%¥$§i’3}<‘) fian— > @ e (WIS seeFiles[ 1 Flt > & [EI5I7~ Sobl-
=5 119 SRCFILE %Vt -

typedef struct _SRCFILE

{
W N32_FI ND_DATA fd;
BOOL bl sNew;,

} SRCFI LE;

SRCFI LE srcFil es[ FI LEMAX] ;
W N32_FI ND_DATA fd;

/] prepare srcFiles[]...

bRet = TRUE;

iSrcFiles = 0;

hFile = FindFirstFile(SrcDir, &fd);

while (hFile !'= I NVALI D_ HANDLE_VALUE && bRet)

{

if (fd.dwFileAttributes == FILE_ATTRI BUTE_ARCHI VE) {

srcFiles[iSrcFiles].fd = fd;
srcFiles[iSrcFiles].blsNew = FALSE;
i SrcFil es++;
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bRet = FindNextFile(hFile, &fd);

FI#¥1 DstDir ([IFVRTE MR (T (= FIEAHRT) 05— bl - e ot~ fid destFiles[ ] i)
s & )7 okl {25 F 1 &9 DESTFILE Svfskg -

typedef struct _DESTFILE

{
W N32_FI ND_DATA fd;
BOOL bMat ch;

} DESTFI LE;

DESTFI LE dest Fi | es[ FI LEMAX] ;
W N32_FI ND_DATA fd;

bRet = TRUE;

i DestFiles = 0;

hFile = FindFirstFile(DstDir, &fd);

while (hFile !'= | NVALI D_ HANDLE VALUE && bRet)

{
if (fd.dwFileAttributes == FI LE_ATTRI BUTE_ARCH VE) {

destFiles[iDestFiles].fd = fd;
destFil es[iDestFiles].bMatch = FALSE;
i Dest Fi | es++;

}
bRet = FindNextFile(hFile, & d);

4Re 5t sroFiles] 1 71 destFiles] 1 oV [l1f9m ik €760 | W g1 > #5414 scrFiles] |
FIPOEPE AR % = desFiles[ ] IR 1 f‘Zﬁf‘é’aﬂﬁ’iﬂ bIsNew ﬁ%ﬁ’j?‘ﬁ(’b TRUE - [ﬁJEﬂj“J
S5 T4 desFiles[ ] [l1]fij & T4 srcFiles[ ] [l1AYR#% f?Ji,EI bMatch 17 &% FALSE

i ﬁ%@ srcFiles[ ] FIIFV5TE 1R ’}[ij’ bIsNew A1 £% TRUE ¥ > f£} %] DstDir & o
j“?ﬁﬁgﬁ destFiles[ ] [l 1[5 E | i % ’}[ij’ bMatch f#fF £ FALSE H7#7# 7L 4T -

IBACKUP [I9RURS i A IR 19 Jbackup.0T =7 [ T[T <
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MFCCON : MFC Console /27 & &t

F{.I ENISPEL S 1§¢IJ Win32 ﬁl?{:ﬁ@ Sl R ’I‘;F, izﬂ,@v IFII%%A (it MFC console

iﬁj’k ’ 4]:] %’!ﬂﬁi“'ﬂ_’[\ﬂ' !

F,AFH | ES P e RS R SRR MEC K] - B i/ 40 SRyl
iﬁr UL o it WL > %2 Win32 console A=V ff— ik o

SR GERVRY [ ETRGRY MFC Kbj[lkL CStdioFile H1 CString :

| CObject |

—| CFile | | CString |

CStdioFile

_—
—  CMemFile
—

|
|
CSocketFile |
|

—| COleStreamFile

o+ MFC ;I/HI » CFile E'J“Fﬁ?ziffjﬁfflfﬂ[‘ﬁi’i' 1/0 E*Jf"ie CStdioFile 7% [ CFile » — {d
CStdioFile #4{F %3] C runtime m‘“ fopen FFrf] f}lk i stream H{% o Stream %
TR E o )Y I (5 F@‘[?iﬁd) Y = S AR B -

CString PifF (3[4 > Rl W = R pusgg) -

SRty BRI RS 100 fOATE R A7 28] (Fabonacci sequence ) o 4% ([ A7 2 E]]
RS FARERS U

1. FR T 1

2. FepvE - WEERLE R (R AT
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I'J™ {1k MFCCON.CPP [* JFk, :

#0001 // File : MFCCON. CPP
#0002 // Author : J.J.Hou / Top Studio
#0003 // Date : 1997.04.06

#0004 // Goal : Fi bonacci

| ess than 100

#0005 // Build : cl /Ml nfccon.cpp (/MI means Miltithreadi ng)

#0006

#0007 #i ncl ude <afx. h>
#0008 #i ncl ude <stdio. h>
#0009

#0010 int nmain()

#0011 {

#0012 int lo, hi;

#0013 Cstring str

#0014 CstdioFile fFibo
#0015

#0016 f Fi bo. Open(" FI BO. DAT",

#0017 CFile::nmodeCreate |
#0018

#0019 str. Format (" %\ n",

#0020 printf("%", (LPCTSTR) str);
#0021 fFibo.WiteString(str);
#0022

#0023 lo=hi =1

#0024

#0025 str. Format (" %\ n",

#0026 printf("%", (LPCTSTR) str);
#0027 fFibo.WiteString(str);
#0028

#0029 while (hi < 100)

#0030 {

#0031 str. Format (" %\ n",

#0032 printf("%",

#0033 fFibo.WiteString(str);
#0034 hi =1o + hi;

#0035 lo =hi - lo;

#0036 }

#0037

#0038 f Fi bo. d ose();

#0039 return O;

#0040 }

CFile::nmodeWite |
CFile::typeText);

| ess than 100

(LPCTSTR) str);

PPN RLERS SRR (7 console ;,TTF,JFLTﬂI FIBO.DAT #%fl1 >



1 Win32 FUAAEEG

Fi bonacci sequencee, |ess than 100 :

ST 1> 25 [PIIE] MFC Console A9 (T B

1. HFES %ﬁﬂh'ﬁf’b main
2. %Tﬁﬂ Tl B LY BRI P A PEAG (A4 BT AFX.H)
3. [P GULEIE MFC Kl (45155 CSdioFile 71 CSring)

4. ?FrijiEiEf %T}ﬁi‘—_ /MT > = i ] 205 5845 4 Y C runtime ff= "

4%!%%' 2 FiE - & MFC console AHZVf| - JLFQ,I#‘, Z5#P5RY C runtime IE “?l ;
R MT T YU SRR gL

Mcrosoft (R) 32-Bit Incremental Linker Version 5.00.7022
Copyright (C) Mcrosoft Corp 1992-1997. Al rights reserved.

[ out: nf ccon. exe

nf ccon. obj
naf xcw. Ii b(thrdcore.obj) : error LNK2001: unresolved external synbol __ endthreadex
naf xcw. I'i b(thrdcore.obj) : error LNK2001: unresol ved external synbol _ begi nt hr eadex

nfccon.exe : fatal error LNK1120: 2 unresol ved externals

FA. *LL’jFST?U _ beginthreadex #! __endthreadex - X7 > Z5 i J%ALJJP TR 232
Ff » (ERL MFC #p 1 gy =] 7 A S i BRI | A

MFCCON EIJ’ELL‘I ﬁ? i ﬁtﬁﬁﬂﬁ@’& (IR fU° mfccon.01 =" F 1G] 1 o
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H #2 C Runtime &7 3 #ZE>2

& Cruntime ¢ z° % 1970s L H F L Y =, PC 0 B@ZE ER" 22 =
BHTHER D YR HEZPEFET F NS SR EHAET C runtime &
% 27 (multithreaded ) #9550 /288 RIE - 32 iERe G F o

Al P Z % 5 A AEH (synchronous mechanism ) 1° critical section N mutex \ semaphore \
event » =M F X &~ R EZSE57EY runtime & F o BB o Tt IEETIE
3 S R AT WEERE 5 RS - fd RDOEEST - (RS

U

Visual C++ €312 F-5 22 B 752 23 Cruntime 8¢ z° F o - V52 887820
‘QP - FEii 1\.:51::%27”3}7 o ZiEVE2 SUE AR 0 - BER" ermo

UG Y R ATEVAFEZ B - (R0 X T » &R SOTRLRRE N 5 AR LR o
Visual C++ - #!'5 7 1% Cruntime ¢ z° o Fos i Imf°2 -

€  Single-Threaded ( static) libe.lib 898,826

€  Multithreaded ( static) libcmt.lib 951,142

€  Multithreaded DLL msvert.lib 5,510,000

€  Debug Single-Threaded ( static ) libed.lib 2,374,542

€  Debug Multithreaded ( static) libemtd.lib 2,949,190

€  Debug Multithreaded DLL msvertd.lib 803,418

Visual C++ 5f 2 285 H7 91@e » LA {Q’P - 12 C runtime &= :

/ML Single-Threaded ( static )

/MT Multithreaded ( static)

/MD Multithreaded DLL ( dynamic import library )

/MLd Debug Single-Threaded ( static )

/MTd Debug Multithreaded ( static )

/MDd Debug Multithreaded DLL ( dynamic import library )

L R 2R 2R R 2R 4
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FFELR #1558 (Process and Thread )

0S/2 ~ Windows NT I'] ¥ Windows 95 ?ﬂi?‘é%iﬂl’;ﬁ , ﬁiﬁ"?ﬁ PC A Ef- 4 Qf? =2
BRI o ‘Hiﬁ; *-i»’i‘.’“,q\xpfjj\;gﬁﬁﬂﬂj% ) %,Jj i /] u%%%iﬂ,jjﬁu(ﬂ f fE >

SR B TR AT TR TR ST

Sy MHTEL ) 7 (process ) F— [T HIpVAEZY » 20 21 ER AL CPU FRHHTNE - 4
BT AL

VY

PRGBS [ L {5 DAY~ PofF 5 (kernel object) o T GDIFF | hLAF I GE Y
ﬁ\lﬁ'l > S {MFH] GDI Fﬂﬂﬁ’?ﬁé Elil# + &7 (Pen) F‘}# ?JIT!J[J (Brush) ﬁﬂﬂﬁ’?ﬁﬂﬂ@ "' GDI
ECJ lﬁ'fm\/i TGPt pd 2

SR RS SRR YR (- SRS GDL PR o A
£| % o4 I4 —aF‘EFI —‘k ?B l:[ l 'E E?‘*‘ IE[ F' ﬁfﬁ"[q“ —r—‘ﬂa‘ll:l m ?qu“ ,Eﬁgﬁﬂ (usage
count) flt % E?E'J”'J o ffe LT"’FF e fj\ JlIee7E

=it £ 2= IS

event CreateEvent

mutex CreateMutex
semaphore CreateSemaphore
file CreateFile
file-mapping CreateFileMapping
process CreateProcess
thread CreateThread

B = 8 P EhS S# l# (  file-mapping $(F F'ch' I%“’L?ﬂﬁskmféa (' memory mapping
file) - process Al thread i [I[RLA A= ] o st < PIFfiod & 420 (HIHERLZS I
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S

FrfuIpY APL) Tl (ggpﬁ%ﬂr%# i handle LR DRLA - 0 H EPREROF
ST 1 o £ = PR Rad A - 3 P CloseHandle AR -

"process [ 4 AFLMCTE NI 2 L P PEAR R THEERE T AR
OB LT TEPOT [ T process $U1F | | lRL- I[E‘FY*:]%?F% , *?g‘ﬁg'w‘*’?ﬁ'{;%@ .

- 1% ﬁf;.é-‘:g.r_*__l Ry7e

%ih = — ﬂ:ﬁ%?h‘ ’ ,U\ﬂﬁmf;@’i& - ﬂ:ﬁ F}%&l(process) o ﬁ@lgﬁgig?cih =R ?WI#}}_& shell ('Ol:l

Wings [t SR Windows 3x (ot I ) 100 THTERSBS - (W 7 =

( ﬁf%iﬂ £ App.exe)  EFE [ App A HIRL shell 7L CreateProcess ?%E“JEIU .

I M A

1. shell T CreateProcess ‘?ﬁrE*J App.exe o

2. FRRRS - /TSP, FRCE 1.

3. FRELISTHE S - (4GB I -

4. B R SRR ¢S] R R . WA App.exe [HZ - TVR 1)
TR (DLLs) « # % $40(F SUHEIE © PR DLLs U2 %
I,Fﬂwf%l%\& " #h 5 A6 (PE mi’fﬁ?“ ) 4 .idata section [[I °

5. SRS A — [WEGE AR > FEEL 2 5% (primary thread) o TS Y AL
CPU [ [l 55 Ll 4 -

6. EARPTM C runtime Fﬂ?“ ?[ [y Startup code °

7. Startup code [Z[lLf App H4=" [V WinMain [F7¢ -

8. App FHZCRHIFE[®

9. il E'Jﬁr_ﬁﬁfj App = i {1 ffll WinMain (1 3% LU0 8 S s 55 RL WinMain 58 i -
10. [p'Z] Startup code °

1. [E] AR > FAR P ExitProcess i N 77 e
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g ﬁ;@ﬁgﬂ%iﬂ FEAYHTE] Windows AU ?ﬂ?ﬂ shell =" =7 o > &)
RIS SRV R 'l 'ﬂ““ﬁfﬁﬁ(ﬁ it > (£ shell 7= [l CreateProcess EJJ“‘“ REFEIRI S g
fi J%ﬁ“fﬁfjﬁiﬁrj > PP ] B R LB (i %rjj,&ﬂfﬁg O g R -

4

1z

T B L B TR R B T T R
CreateProcess ° ;%%[E‘ API Fﬂ?“?ﬁ}‘l 25

Cr eat eProcess(
LPCSTR | pAppl i cati onNare,
LPSTR | pCommandLi ne,
LPSECURI TY_ATTRI BUTES | pProcessAttri butes,
LPSECURI TY_ATTRI BUTES | pThreadAttri but es,
BOOL bl nheri t Handl es,
DWORD dwCr eat i onFl ags,
LPVA D | pEnvi ronment ,
LPCSTR | pCurrentDirectory,
LPSTARTUPI NFO | pSt art upl nf o,
LPPROCESS | NFORVATI ON | pProcessl nformati on

)i
By~ i 240 IpApplicationName § L[ 8RN & - 577 fid %4 [pCommandLine H7fk
fgl;ﬁ;g;,’;;ggalfﬂﬂﬁu (command line) %8 Il 45" IpApplicationName » (L1127 |
UM £+ A ] @ @S e - EXE GG RN R BT - AR
EUR = (=R glidS o [0 B4R 3 IpdpplicationName 1% NULL [R5 » 5k (1)
IpCommandLine {5y~ { THTE | (FHAVELRIE é’lfl_/L—ﬁ IIF,??HFU token ) fifE [i* Al
13 ARSI €105 2 CRITA £) R P SRS EXE MG I
%> Windows i [ 58 2 e s d S [ S AR > ST BIRL -
1. 7 U H O i A AR
2. PERLHAY RIS (B
3. Windows [!#&#

4. Windows System [ &%

4
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By B P

5. Eﬁiiﬁ?@g(fﬁlﬁﬁ path ﬁ’?ﬁ%“i‘—_’ﬁ@ﬁ Flag

B

Creat eProcess(" E:\\ CW NO5\\ NOTEPAD. EXE", "README. TXT",...);
fﬁ%ﬁ}{%’ﬁtﬁ E:\CWIN95\NOTEPAD.EXE - FAH‘AJ 122 Erkl "README.TXT" » J[IHI =} fFEJiF%
B

Creat eProcess(NULL, "NOTEPAD README. TXT",...);
-F?ﬁ}[ﬁj[}ﬂﬁfﬁ?fsﬁf‘i J T)r ERASZ[pY NOTEPAD.EXE Hhi= & s » & Eﬁlﬁﬁbﬂbj i1
§- "README. TXT" 5 “ﬁib

g PSR ] AR R R G S P o SiRRL SR AT B SEP -
CreateProcess [N5T= (2 HoA15TPY 22 He55 [ﬂ[f‘, ;,_er]x %)Fz PR 2 g o 2=HNEY
“ #5325y (TRUE 75 FALSE) [[*| ?F%@F;EH QE‘;}’IﬁC NI R o F—éﬁww = g
SR S (LR = (R SUS RN E A A i

5y 528 dwCreationFlags 'l L5 % ﬁgﬁ”v'/\ ﬁj‘é‘%n””%ﬂjﬁﬂ i - jﬂL’*“
F{fEW[lﬁfﬁﬁ,»g. (9hL CREATE _SUSPENDED - wg@ e RN REEY e o
2[]’%‘1: BN T o

51 {i# =8¢ IpEnvironment i J\H’F',’{L_’Fiﬁfﬁ*fﬁl H PRI - lﬁlﬁ'ﬁl’ I'F"ﬂﬁ%«;' = AR
PRV SRR ﬂﬂﬁiﬁ?ﬂﬁjlfﬁ% NULL -

77" {{ 28 IpCurrentDirectory M| F—Es"?ia FAPYT (Ef IR (R ['%\f‘[
NULL » & AR 0P <SRG9 (155 (et

V)i =28 IpStartupInfo fl— f[ﬁ‘fﬁ,{ﬁj STARTUPINFO %E%Eﬁﬁﬁ%’ o ;_F;jé~ [t B s
1 BRI O AR -~ SRS D o FEERE APT T .

o =Ykl [#45i]ji| PROCESS_INFORMATION St -
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typedef struct _PROCESS_|I NFORVATI ON {
HANDLE hProcess;
HANDLE hThr ead;
DWORD dwPr ocessl d;
DWORD dwThr eadl d;
} PROCESS_| NFORVATI ON;
[5, R LTS M TSP A TGP ’LL;? Ry 12 (Y handle 1 ™ P

*ﬁﬁ”ﬁ[%ﬂﬁﬁ@ H1 o R FEAR T Wﬁ&l%ﬁ%lﬂﬁ handles -

DN lf"j%ﬁh?ﬁd Fle IFIJiF il I%[P_
VO D Exi t Process(U NT fuExit Code);

B B S AR AR b WSRO o e
BOOL Ter m nat ePr ocess(HANDLE hProcess, U NT fuExit Code);

LT > PLR 08 5 il A handle » JET 1SS E ) o TerminateProcess ™7 b
FFI ] BT AL ol ot L AR » AR
T (071D 9] DLLs » [ 1| TerminateProcess & W77 » £77f7
HORIFAN - PG AL S -

H'“}FWP ’F’E—'}FEFEFJ%UW J;_F;H%Fqi ?E s pLregRisT SR CloseHandle Efdfjﬂ R
FIAY o ™ PRl

PROCESS | NFORMATI ON Pr ocl nf o;
BOOL f Success;

f Success = CreateProcess(...,&Proclnfo);
if (fSuccess) {

Cl oseHandl e( Procl nfo. hThread);

O oseHandl e( Procl nf o. hProcess);
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§j '*ij‘ 215 'i?’)rj/ﬁﬁ

— {SERESNBEY [P

RGO RO (e e (R e 2R S o R E -

Windows F=8— RHBoEE |~ {85k o S5 CreateThread % % $&9foFh =
o RS M A,

—

. JEE TERGE RS, 0 ¥ handle S8 L CreateThread fi9 i [pi fff -
2. FEFEY 1
- E’[El?f%ﬂ lzz};TtﬁFlfJ context °

w

4. [RFTHR M -

[3,]

. JFj context Hlﬁfﬁ%i,lfﬁ@%ﬁ?‘i%ﬁ (SS) ﬁ'fﬁ"&]fﬁ@‘?ﬁ%ﬁ (1) F%‘M'\—’“@A"l‘ )

FF CPIpVEESE > fUER TR G SERL CPU 3 i o %F?FJT (e 1 context
switch ) H #IRRLEFER AU context U5 «

AF A [WEBT R > P CreateThread S| B42]]

Creat eThread(LPSECURI TY_ATTRI BUTES | pThreadAttri butes,
DWORD dwSt ackSi ze,
LPTHREAD_START_ROUTI NE | pSt art Addr ess,
LPVO D | pPar anet er,
DWORD dwCr eat i onFl ags,
LPDWORD | pThr eadl d

)i
Y- WerAa 2 FET[‘?FIU%“{%H AR ﬁ%ifj% APL =] - Windows 95 2=~ %
e 9= [ Ryt o 7= l[afiféq%ie CHES 6O R
BRI SR DA S Rt o BV (WS UTRURL 0+ A R R B o 91
KL CREATE_SUSPENDED » Hl LTt sF #5514 17 (e 5 [/ 2 7 p=
ResumeThread “} {2 )8 CIFTH1IE) - i (W UPALTHR[| DWORD ot - w7k
I SE D B ER -

—Hii

S THTEE ) RLA 2 B P W
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VO D ReadTi ne(VvO D) ;
HANDLE hThr ead;
DWORD Thr eadl D;

hThread = CreateThread(NULL, 0, (LPTHREAD_START_ROUTI NE) ReadTi ne,
NULL, 0, &ThreadlD);

/1 thread fp=" -
Il 7 &FP] Get Systenti me ?V#iﬁﬁﬂfﬁﬂ ’
1] B . fﬁ%ﬁﬁﬁ _hwdDi g fiv | DE_TI MER #fif o

VO D ReadTi me( VO D)

{
char str[50];

SYSTEMI| ME st ;

whil e(1) {
Get Syst enili ne( &st) ;
sprintf(str,"%u: %: %", st.wHour, st.wM nute, st.wSecond);
Set Dl gl t enifext (_hWhdDl g, |DE TIMER, str);
Sl eep (1000); // o3 #) o

}

Hi CreateThread 7571s » E3R ELZY (1 [eR = AHH € Y OS2 e < o aidip =
PR L 2 Ty P R A o BRI REEERS AL R T B RO TR VR IR -
PHEL Win32 (B3 #%ﬁﬂggiﬁul[g g2

HTAHORENE PPDIIR - - FRLRASTH -~ AL A - 7 HALE T R
it ST o HBER S SR IR SRR 1 f'%:%%\ﬁgpfpu ExitThread ¥ %1, |
T R LS PERPE CRE D) o (RLR PR #
AN RL AT EE A RE > YR ASAE ? — AL SRR CF TR AR = S SEV )
= BRI F%ﬁﬂﬁiﬁjﬂf | TerminateThread }[ﬁ’ RIRE T;@ » TerminateThread 4\;@%
il JPURUERL DRI (Fi=H APL <f]) -
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P

By B P

_beginthreadex T2+ CreateThread

L+ Windows A0 PE[L] Win32 APL> Sl = (SUESEER P2 7 i C runtime ffy
20 8% R ERERIN P9 E 0 C runtime R0 RS (B A R
[Fe J2E g™ = Cruntime f=" ot T HOFR EL 5~ flit#h 7 i/ - T R
i EL R H I Bk ARG | o [N CreateThread |~ (i 1%5 _beginthreadex [} &=" »

FIF I ORI

%‘1 TS EPARAGT I o & T [ﬂthﬁj LS ¥HE[IY ANSI C runtime [ ©
_beginthreadex [ EH! CreateThread [S£5 i 5 2 A » T3 BIRI=1A20E T35 1=
S T FE Wind2 BIRISSE g R RLEL ¢ R BUE IR i SRR S PR [
KRR | _beginthreadex [ZSWBETS[EH7E P51 2 PRI Windows [~ i

fi * windowsh o [EHCERIFIRL o PORLEL G PR CloseHandle 1) i I ¥ 77 5 m
CloseHandle fIfLi# Win32 APL» 7l SfLitsl £ 7 windows.h ~ BRI Windows 2
HET R PERCEE )~ Wl = T AR A

{21 _beginthreadex it CreateThread f9— ([ & ik e J@BU’T’?Z{: 0 R

unsi gned | ong _begi nt hr eadex(
voi d *security,
unsi gned st ack_si ze,
unsigned (__stdcall *start_address)(void *),
void *arglist,
unsi gned initflag,
unsi gned* t hr daddr

)
_beginthreadex Tr{i[pIiy unsigned long Hi¥f Hififl~ {# Win32 HANDLE - fﬁ,[ﬁj%@?ﬁt =
b ?&.\Hflﬁ%ﬁl[ﬂllﬂﬂl CreateThread ﬁ'[ﬂ » ([ _beginthreadex 19} T%JI%* 77 errno A

doserrno °

IRV a1 =3 Gk (OS5

#0001 #i ncl ude <wi ndows. h>
#0002 #i ncl ude <process. h>
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#0003 wunsigned __stdcal |l nyfunc(void* p);
#0004

#0005 void nain()

#0006 {

#0007 unsi gned | ong thd;

#0008 unsi gned tid;

#0009

#0010 thd = _begi nt hr eadex( NULL,
#0011 0,

#0012 nmyf unc,
#0013 0,

#0014 0,

#0015 &id);
#0016 if (thd !'= NULL)

#0017 {

#0018 Cl oseHandl e(thd);
#0019 }

#0020 }

#0021

#0022 wunsigned __stdcall nyfunc(void* p)
#0023 {

#0024 /1 do your job...

#0025 }

51 Win32 API ExitThread » *% |~ {H¥/lfV C runtime [f=Y ¢ _endthreadex - ﬂ»’EJ?TFS,I
=[5 8> WERL beginthreadex Y6 {3 L[4y ID fifi -

A _beginthreadex #1 _endthreadex > ') W ¥ =Xl (9 5 FEEISELRE » VL5 il
El$5 > [ %Yl Jim Beveridge & Robert Wiener /3 - Addison Wesley i45f%
Multithreading Applications in Win32 — 3 (Win32 2=V / BB /1 il
H5) e
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BV Ry U f??ﬁ%ﬁfﬁ}

# {7E 1& 5. A (Priority)

B AL e IR CHIPER T > T CPU V7 B - iR [
S (I FINTRIE S TR0 - U o IR - 5 7]
BB R R

B Py R - 0 () Z] 31 (ﬁﬁq) ° ?ﬁ'sﬁé £ Tab IR ANTIE 2} ]
A I ALY TR - 5T (VBRALETE T RIS (Priority Class)
;Ttﬁltf‘%g BT Wﬁi{fﬁﬂz P A1 R A q’ﬁﬁs‘f' (SRFEE | BT A - B 1-T LR
i’&ﬁlflilfﬁéﬁ » ELlpY fffiit CreateProcess [N dwCreationFlags ‘%QTHI}?{Q‘—_ o YN "5’\’-‘}\}?,
ORI ;’5 I%J :T\ﬁ fY kL NORMAL_PRIORITY CLASS -- [& ZE ¥ 5 F kL
IDLE PRIORITY CLASS (ﬂﬁﬁfg iR f’{f}_ IDLE _PRIORITY CLASS) -

S [efiR (R

idle IDLE_PRIORITY_CLASS 4

normal NORMAL_PRIORITY_CLASS O (FIE o 7 (G]1§D
high HIGH_PRIORITY_CLASS 13

realtime REALTIME_PRIORITY_CLASS 24

& 1-7 Win32 #1722 R4 BT 37

W vidle" FEGUE T CPU ML ERLTSHIT (U bALE~ AR )
TERT - PSR AR AR 5 M -

" tnommal” EEEI%E?H o AR RS AA AL o [ IS "normal" TR
F{ll |§%E@F§'FJ"J‘EJ ’ iﬂ |§;Q:gfi}j_@j:g4§:[l tﬁj} 9, AF{II 'qiﬁﬁ@’?{}%‘jﬁj , [’}é}_ﬂ;%ﬁ% I,S tq)] -

| | "high'v gﬁﬁﬂmfl'j» EJH';’ T%FIU%TEI ) @—’vafﬁl EIJ?{E@'—R Ctrl+Esc E:j](;j j,;(”?glj I’EL‘F_[',‘I—
I (task manager) FJHLLH% .

W realtime SHUASS oy b ATE S G0 o R [ R - S -



Pl Win32 FLAREE A

RERRREFUPAf )~ CtrlvAlteDel SFUHS THHIES "realtime” (B A8 S - 55
AR U S R R R O SRR -
A M 00— LT DR Y IEI SRR IE AR #uﬂﬁﬁﬁ&?ptaﬁ e
Com T P R S ) TR T RIS B 0
I O AR PG T 127F ﬁ%g‘f%&ﬁn.# o

APESE > E - (SR BRGES — ARRI M o IDLE_ 43 (% > NORMAL_ ™%
VHIGH ~7%1 >REALTIME {ﬁﬁ o - fETE L ff’\’ﬁ’,[‘llF[IE'J SetThreadPriority
LR B 25 2 R R (SR SR i GRTMRLRE) - f
IJ4°1 SetThreadPriority JE gk~ fgrﬁ%@ﬁﬁ‘:o

SetThreadPriority [IN2 g @([%THF'I %
THREAD PRIORITY LOWEST -2
THREAD PRIORITY BELOW_NORMAL -1
THREAD PRIORITY NORMAL BRCi
THREAD PRIORITY ABOVE NORMAL +1
THREAD PRIORITY HIGHEST +2

1) AR BISHRLT ) HER R

SetThreadPriority N3 g [EEENFEE: F1%} "realtime" 7k
Elffﬁwﬁ%'\' : i JI%‘EZ%?%' :

THREAD PRIORITY IDLE 1 16

THREAD PRIORITY TIME CRITICAL 15 31

SEEHNE T B 1-8 (BT
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BV R IR

(R T idle lowest below normal normal above normal highest time critical

idle 1 2 3 4 5 6 15
normal (;HFJ) 1 5 6 7 8 9 15
normal (ﬁ’jfﬁ]) 1 7 8 9 10 11 15
high 1 11 12 13 14 15 15
realtime 16 22 23 24 25 26 31

2 1-8  Win32 # 1] s % 5 #

HReFET

i

Il

==
oX

0
‘0

—_—

i

- W MUiThed 70 i IR 0 MIGThrd 01 5 FIERT1 < S -
o R - RO RIIS 2 -1 0 A2 T SRR T T

1%

-+

HANDLE _hThread[5]; // global variable

LONG APl ENTRY Mai nWwhdProc ( HWAND hWhd, Ul NT nessage,
U NT wParam LONG | Param

{
DWORD Threadl O 5] ;

static DWORD ThreadArg[5] = {H GHEST_THREAD, // 0x00
ABOVE_AVE_THREAD, // Ox3F

NORVAL _ THREAD, /1 OX7F
BELOW AVE_THREAD, // OxBF
LOWEST_THREAD /'l OxFF

b L] D

for(i=0; i<5; i++) [/ &% 5 [ threads
_hThread[i] = CreateThread( NULL,
0,
(LPTHREAD_START_RQUTI NE) Thr eadPr oc,
&ThreadArg[i],
CREATE_SUSPENDED,
&Threadl D[i]);

/1 ¢ thread priorities
Set ThreadPriority(_hThread[ 0], THREAD PRI ORI TY_H GHEST);
Set ThreadPriority(_hThread[ 1], THREAD PRI ORI TY_ABOVE_NORMAL) ;
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Set ThreadPriority(_hThread[ 2], THREAD PRI ORI TY_NORMAL) ;
Set ThreadPriority(_hThread[ 3], THREAD PRI ORI TY_BELOW NORMAL) ;
Set ThreadPriority(_hThread[ 4], THREAD PRI ORI TY_LOWEST);

—Hi

F{',IEI PIHFF ™ [Resume Threads] 3 FIZFIE 1 > = RS AB UV AZOAR >[I Bl -
BUEEE] F;&nfﬁﬁl E'”ﬁ]* REZ] Sfuﬁf}‘[?“\ ThreadProc © 2% 7% ThreadProc HIJ\ }T '%i‘ffl@ Rectangle FI*J
(Ehe T TR - 125 PRS0 3 SIS, - 750 2 R e
EEL S DIHBE o By A AELTE B ERE VT Sleep(10) > HRLELAET 10 i
2Fp > VERF|BT ;._F%F&,ﬁﬂ ti] » CPU ﬁ‘[I;TFIH[J * I'F[I Hlo 5y FEHZUALN [ 43EE 30000 ~*
s Aol IR CPU Tpj=aill ~ [0 ™) (FidrE CPU C-{EfIieHi 30000 248 -

)

U NT  _uDel ayType=NODELAY; // gl obal variable

VO D Thr eadPr oc( DWORD * Thr eadAr g)
{

RECT rect;

HDC hDC;

HANDLE hBrush, hQ dBrush;

DWORD dwThreadHits = 0;

int i ThreadNo, i;

do
{
dwThr eadHi t s++; Il FrEes

[] P (v thread [iU3
Rect angl e(hDC, *(ThreadArg), rect.bottom (dwThreadHits/10),
*(Thr eadAr g) +0x40, rect.botton);

Ik

if (_uDel ayType == SLEEPDELAY)
Sl eep(10);

else if (_uDel ayType == FORLOOPDELAY)
for (i=0; i<30000; i++);

el se // _uDel ayType == NODELAY)

{ 1
} while (dwThreadHits < 1000); /1 #5E 1000 %
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By B P

B 19 JLETH - R BRI S (Mfor loop delay” 9 "sleep delay™) » F
[Resume Thread] - 91N E 45 for loop delay; "( & 1-9a) - %'TEITU%LE a0 (&
AR ) S0 BB SRR 1 (R D) o SREELEGRE 2 (R
AAEE D) e (IR BGEEY | Sleep delay; ™ (B 1-9b) » T T T 5 B
(5 TR S = BRSO PRI 25 5T 14 Fh B 2o -

Eesume Threads  Swspend Threads  fon-loop dealy
Sleep delay o delay

TO T T2 T3 T4
P=2 P=1 P=0 P=1 P=2

& 1-9a MitiThrd.exe 2#(173 & (for loop delay;’)

%' Thread Priority Example x|

Eesume Threads  Zuspend Threads  for-loop dealy
Sleep delay o delay

TO T T2 T3 T4
p=2 P=l P=0 P=1 P=2

& 1-9b MitiThrd.exe 2#(173 & (sleep delay;’)

UL (R 1-9a T 1o SR 0T A 2~4 IR E S 47 - BIEITCPU [
tlfd ? R PRH ARV IP R o EURENTEE T S R AR o LR AT fe R R Y
T A 2 - &#,ﬁ#ﬁ%ﬁ# o %Eiﬂiinl’?ﬁsﬁ}?ﬁ,@&ﬂ@ ST 14 FE R pp\JF‘q‘ﬂ;u o




Y1 Win32 FLAAE G

B 1-10 {LI'] Process Viewer( Visual C++ 5.0 Frfiff 7 5! )#%¢ Mitithrd.exe UM FHN -
[ _E L VR 0 A BBy MLTITHRD.EXE » U SRR 7 7 2R flitdi
a0 E Hlﬁﬁﬁ} Tk (f@juﬂﬁL"F@i%JrﬁZ?E 10) -

«'a Process Viewer Application [_ (O] x|

File Process Help

FID | Base Prinrity | Nwm, Threads | Type | Full Path |

i} FFLI0445 & (Nomal) 6 32-Bit HATO04FROMML TTTHRD 0L TI THED ELE

FYIEWES BAE FFC36700 & (Nomsl) 1 32-Bit EADEV3TUDIOWCEINWINGSPYIE W5 EXE

WINOLDAP FRCZA631 8 (Nomnsl) 1 16-Bit DAWINGSEYE TEMVWING A 386 MOD

WINOLDAP FFCZDACD & (Nommsl) 1 16-Bit DAWINGSSYS TEMYWING A 386 MOD

WINWORDEXE FFC2E43 8 (Nommal) 1 32-Bit DMSOFFICEVWIN WORTAWINWORD EXE

MSDEY EXE FFFL770D0 & (Homsl) 6 32-Bit EADEVETUDICGHAREDIDEBINWMSDEY EXE

FFSHELL EXE FFFCAE41 & (Nomsl) 1 32-Bit CAPPENSE\WIN 32\PPSHELL EXE

ETENSEY FFFD7CFL & (Nomsl) 1 16-Bit DProgram FilesE TZK\EOXOSETENSRY EXE

SAGE EXE FFFCFA:D 8 (Nomsl) 2 32-Bit DAWINOSEYS TEMSAGE EXE I
SYSTRAYEXE  FFFCE72D & (Nomall 1 32-Bit DAWINGSSYSTEMEYSTRAY EXE

INTERNATEXE FFFCDEED & (Nomall 1 32-Bit DAWINGSSYSTEMINTERNAT EXE

EXPLOREREXE FFFCOCFI 8 (Nommal) 3 32-Bit DAWINSSEXPLORER EXE

MMTAK FFFCAOES & (Nommsl 1 16-Bit DAWINGSS TS TEM mmtask tsk =
1ID | Owning PID | Thread Priocity |

FFC21663 FRC20445 f (Lowest)

FFC314B1 FFC30445 7 (Below Nomal)

FFC21203 FFC30445 & (Nommal)

FFC30FL FFC30445 9 (Abave Nom...

FFC37CES FFC30445 10 (Highest)

FFC3084D0 FFC30445 10 (Highest)

E1-10 F|%® Process Viewer ( PVIEW95.EXE) &% MLTITHRD.EXE
FE ARERT A GRAK HA R4 B3 Ao
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Y
A}
S

C++ Emfg [N

>
>
N
1oH

E

C++ 29

I IJl.

=

T

Ct Rl PR FIRRERN IR R -
= T USRI B

g TP ﬁ?‘ IR AT g L ﬁ%ﬂfﬁféﬁ &5 ( Object Oriented
Programming ) £ kL~ AHI &, » 7| FH e BHCHIRL ) o B IR PorF AR
Fé[ ( Object Oriented Programming Language ) i:f—f FIHE?‘&?’J@@ ng,ﬁﬁ R T
S AP RPORSE R ST LR R -

Cot R IR RFIRTE - PV C FRVEIH D i) C FiFPEF R RS
F[JIEIFI ;g o C++ s J";"U’Z‘Fﬂjfﬁjﬁfﬁ J%E L[TI;I?I _TIHE Ejjzlgiifln 1w, _Ti:i%gi ,\L ;Ej’uj_‘]
L 21 o

TR BRSSO R T AT T JVER S P 1 e JAVA AT Small Talk
?ﬂﬂﬂ\“?’f BRI

Yol Bkl CH PUFIERH iﬁ'l Tﬁﬁ tar (Ei%ﬁ’j—ﬁé‘z{: ﬁﬂ F[ ) s ff‘\’Elle{li,J -
Rt ot g7 - - ] Basio 1 Assembly T A9 5 o T3 ST
fi Co 1 MEC? FEALpiA

0”7»' far 3:\]!‘ C++ — ip# EJ% lii 4\14?{5 []Q ’ n—‘:l‘%i :TJ?[S_T []EJ i‘ﬁlfl.l&F )>77H11F['§ F“ﬁ
TP o IK”H @z}%[ﬂ[j%j?”#ﬁuﬁ]m, QH }é@iﬁ% . @Jg\ f,;;cr . H:%TFH* N JJF..
EEE o ‘T IEJ%}@E'“EIJ%I‘IL%J:M E[F{’IIE’HI CELEUEEER | > SUTRERL £ Hﬁ%ﬁllﬂﬂh[iﬁ
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By B P

C++ ?ﬁ? AR ?iﬁ\ ) iF;f TV PSS 2 (L) MFC Programming ﬁ"rﬁ‘?ﬁ |
e = o 25 PR g 1 HIEEAY CH+ 51 00 #4/E" %] application framework [IY

M #ipL- i DOS FHZY 5 7341 Windows

FRAE ¥8 - FFIE (encapsulation)

AR5 (P Y E1 S AL W Cobject) RS YU BU - PUTERLI e ? |1 B T
P Rl L SRR R I LRV RLPIIE o BRSSPV P
RIS v o 0 A TPIIFORIE ) - WSS B Rl TR IH”J (class) -

#fjﬁrguﬁr[ig J\EK,E v = RLEVR] > — RLISET o ri?flf?*gr{f ngr [ Tgﬁ iRl B

property (Java FF;, PGV £ field) - &:Eﬁﬁ il method o P17~ S A %ﬁ

ﬁﬂi@?ﬁﬁ ffrwgfﬁ » £15% member variable (% data member) 1 member function o £k~ > %

3' LR E 5= A& 'rwﬂ » iRl member variable (5 £ Vi) A1 member function (179 FYFF=Y) o
ﬂgl‘ %F'l@@?‘lﬁiﬁ QAT e N

YHNES | CSquare l&inhﬂjﬁ/Jlﬂfg‘kw DI color USR] display - ¥ -
color Wiphl— 7Einy FA\RBLY » display WiRl— FERY EiFy =Y
CSquar e squar e; _‘F‘%, square fL— fi[4+7Y -

square. col or = RED, LAY EV@Er - RED (03— [RBHEIf -
squar e. di spl ay(); // F* PLS EVEREY @

TRL O FEF R CSquare [t ;

I:ll:[
class CSquare // ﬁfj‘ﬁfj‘ﬂffﬂ,'\} C (=LK & EpYBHpE
{
private:

int mcolor; // iEj’[‘F{fJ'f‘}]'F‘l"} m_ [E5hEY FIRBEYRY & P

publi c:

void display() { ... }

void setcolor(int color) { mcolor = color; }
b

7 PR 1) PO I RS0 T BRI SR o PRV E TV o F



B2 O+ (IR

R H BB 5 H (17 1% ] 1] IS - 1565 Crv HUHY private ~ public 7
protected = fglgéﬁﬂ - Jﬂﬁ‘ﬁ ?I Y g @@m,ﬁ{?ﬁ»f[ Ky private > 7 Fj 7}'[,:9 EI“{EJF{'J:ELI?I 308
public - {9 m_color f»gf‘lﬁ:gﬁ'f[ £y private » S5 fg(ﬁtrfﬁ 4’?‘7§ *“ setcolor »

[’:ﬁ (7][ rhj ?g";*:ij?g‘g & EIJ o

EH‘*]{EL 85, private » B BBV + [VEE RO 1 R SRR
[UFVFEHSE (encapsulation) 1%

%_f’nu '/'_j” ¥=Frl: EiT X (Inheritance)

HESRIF AR A SRR 2N T C R AR Cstruc) B HERITYR - ]
W R BRI Y Jf’@ (function pointer) - ik @?Uifg%@@guﬁgﬁﬁmﬁl

C++ ﬁﬁl%ﬁoﬁnﬁéj JpJ[ft@‘r‘EiiM TR

R o AT LT, > = F TSR, o T RLELRY, > FIERLELERY, » IS RLELE o RL

[0 - TR ATV L ot (LR (base class) o FJ 711
Wéﬁﬂﬂ(ﬁﬂde%@ S ) R 2SI R -

Shape

[ I I
Ellipse Triangle Rectangle

Circle

= A Kﬂﬂé@%%ﬂuﬂgﬁffﬂ “IsKindOf” EI'\’J%I'\’T': o MUFERLE
Circle " kl—- #i | Ellipse > Ellipse " .- #i ; Shape ;
Square " fL- 7 | Rectangle » Rectangle " fL- 7& ;, Shape -
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J

Y- R

NPT

#0001
#0002
#0003
#0004
#0005
#0006
#0007
#0008
#0009
#0010
#0011
#0012
#0013
#0014
#0015
#0016
#0017
#0018
#0019
#0020
#0021
#0022
#0023
#0024
#0025
#0026
#0027
#0028
#0029
#0030
#0031
#0032
#0033
#0034
#0035
#0036
#0037
#0038

cl ass CShape 11 PR

{

private:
int mcolor;

public:

h

class CRect
{

public:
void display() { ... }
}

publ i ¢ CShape

class CElIlipse :
{

public:

void display() { ... }
b

publ i ¢ CShape

class CTriangle :
{

public:

void display() { ... }
b

publ i ¢ CShape

class CSquare : public CRect
public:

void display() { ... }

b

class CCrcle :
{

public:

void display() { ... }
}s

public CEllipse

FERLIA L) ﬁﬁéﬁ [

CSquar e square;

CRect

rectl, rect?2;

CCrcle circle;

o

void setcolor(int color) { mcolor = color; }

11 SR R
/1 '-J"ﬁﬁ%jﬂém_col or Flisetcol or()

11 Aty TR
/1 '-J"ﬁﬁ%;%m_col or Flisetcol or ()

I1 = EYRL- AR
/1 '-J"ﬁﬁ%;%m_col or Flisetcol or()

1 PHRRL- R,

11 L T

square. setcol or(1); /1 ‘] square. m col or = 1;



B2 O+ (IR

square. di spl ay();

rectl1.setcolor(2);
rect 1. display();

rect2.setcol or(3);
rect 2. display();

circle.setcolor(4);
circle.display();

/1 [=pL CSquar e: : di spl ay

/1l %%l rectl.mcolor = 2
/1 =R CRect: : display

/1l %%l rect2.mcolor = 3
/1 =R CRect::display

[l %L circle.mcolor = 4
[l =R CCircle::display

BT NIV CShape §72% T e o BRL W PTE IR SRR R CShape o E

WA o RERLEL T PSR TR S m_color @Y
I setcolor Fﬂ = o I&F"ri"'ﬁ‘ﬁl (implicit) - Fi fLpLE ‘< r{rff K| gu;g‘, il

- ATTAIR

- P RFESPIF rect] FI rect2 “I"EJ Flelfpy m_color fﬂEJ%)F? setcolor [ ?“ F,

Emal

H E'Jﬁl{ﬁ B9 CRect::setcolor (H H R KEF:*‘JZ%Z’E CShape: :setcolor) - Z§F "F;* Eqﬁﬁl—%

B FIJFT‘“/ :

Pl rectl

ﬁ[ this %*Emi; RS LIS R

AR .
#iit rect2 RLIF PRI - -

CRect::setcolor(int color,":
I | i
m col or m col or CRect* this)
{
this->mcolor = color;
}
this fk this fik A4

rectl. setcol or A rect2.setcolor [T PLﬂJfﬂjﬂ_ CRect : : setcol or >
BV A BISCET IP I ROR EIR e 3 Rl Wﬁﬁ” this i

By il R

[Fl= I Fr =2 ORI 2R 7[RIV eRR] 2 ST rectl setcolor H!

rect2.setcolor P F'F—J?,IKEF Bl CRect::setcolor ( E€i~ifihl CShape::setcolor) - F H'ﬂhgﬂl

"EJ I ZLI55YIHE rectl.m_color H1 rect2.m_color ? b:il rjji”""?%'ﬂi this EF'TE'J

- AP RE -
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E'Z%Ffr? IHIHE) display (e 14 5] 27 % CShape 3. » SR P
IS ? P PNEL display (E ’J:E:y [T T OB 0 (Tl @

4. U display T fE AR EISLEEFTHIA 0 B FIRE D ES0L) - (W for ERES while

S 9 B N P LSS P RS L
)

CShape shapes[5];

S "QJ 5 @ shapes ft,{ﬁ/ IRRIETANS i1 AN AN
for (int i=0; i<5; i++)
{
shapes[i]. di spl ay;
}
5. Shape ]:Ii fE‘;l‘E J%J‘EIL ‘[:HETI '—‘ﬁ" i;—EJ }{J\Jlﬂfi‘ﬁ\lﬁ[ | [#] IZI [Irj* [:_{C++
PEFCHET) N s LR A E AR

CShape shape; 1 AP ) T SR

shape. setcol or(); [l BT }g]ﬁ;ﬁutﬁ Elrﬁ (4

SEIFIG R Y= bl R R P S (g TR B
SEE AR

PN G e 2 - D PO BN T AR T P O
I 5 display (11 o= BT PA(E  SERRLIHKHFTIO

i CH++ fLEyhfy > Fi
JRE J’Lbﬂggjflﬂjr o

_‘"HH

S CPIF S AR O o ) TS R B
A o -
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&

V2R CH ORI

BT Y S0 - PRSP rectl AU rect2 {EIFU TS m_color W EiRBGYT - L]
rectl .setcolor ! rect2.setcolor F,H?,]K{Ej[ = I — [ CRect::setcolor 1% Efl F}‘[ = ﬁﬂﬁ\fj,}ff
CRect::setcolor Y BiE [ﬁJfF”Jl'%F Fl1f m_color ? ﬁiﬁkﬂ N E - REREE f
£y this f’gﬁ? 0 ‘F{r’l’ff’(P‘i"pL[ :

rectl.setcolor(2); /1l rectl kL CRect #u{f

rect2.setcolor(3); /1l rect2 kL CRect #u{Ff
iir?i%”%g B I et PORISAL ¢

CRect::setcolor(2, (CRect*)&rectl);
CRect::setcolor(3, (CRect*)&rect?2);

T o FS CRect % Syt e, setcolor » & RLTE- CShape F&p=1sfy » Bl |8
PR 2 pVIRRL -

CShape: : setcol or (2, (CRect*)&rectl);
CShape: : setcol or (3, (CRect*)&rect2);

PUVRURRY > BERUTTRY this $iR - ZACRIIL o S FIFEE oS
cl ass CShape
{

publi c:
void setcolor(int color) { mcolor = color; }

}s
ﬂ@%%&'gﬁﬁ,@& » EUERL -
cl ass CShape
{
public:
voi d setcolor(int color, (CShape*)this) { this->mcolor = color; }
b

=

=5 R 5T S -
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2y RBY Sfjfj:f'?)ﬂ?%ﬁfjf}

G &2 7L 2 % Al (Polymorphism)

BN fﬁwﬁh’H FJ'JA ISR J%Qiik‘gylﬂml Jéﬁlﬁ:
CShape shapes[5];
- 11 4} 5 [ shapes Fﬁ?ﬁb%ﬁ% NIRRT N N
for (int i=0; i<5; i++)

{
shapes[i]. di spl ay;

}

i ﬁlﬁfg ﬁfr[?ﬂ'ff’d [ (epy - 4% [~ B (=7 application framework HI:J[EF{?’;”[ Bl e (B
framework %’%ﬂﬁl@ﬂ ?Ii ffflf %ul(‘tp’ﬁ & display Fy|=" w’ﬁ‘&ﬁﬂﬁl“ =R Fl
|"77I“«Lj%2?&ﬁu g PRI E P ﬁﬁ& TLEARAIREAR] > Pl P9 4R display > [

Rl e

CShape* pShape;

o —>| &> | &—>| &> | &> &> | &> @& > eeoe

El lipse Squar e ITri angl € Rect Grcle Squar e Crcle Crcle

® [] A O | O e @

g3 #Eziﬁfgjﬁ:*} 4o CH+ 3"3!’?[]3%]?!9@]%?[?“ (virtual function) -

B 70 B DUTORRS I e T OB AR T PR A
AT TSR Sy Pl e Tl B S T AR ERREA R iR
EILAS SRS CRR UG (ISR 2 f#ﬁg‘:ﬁ”ﬂﬂ%ﬁ‘” et o
f gl PV O [ o 0T R 2 R LI g e 2
I T SR
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J

25

C++ gmg [N

RS HI P (a1 BB S PR « o (A
Introdoction to C++ © IE;F%H%FKJZ':EH[J?;Z':E{/[M :

=3 employ classes
=-m2 CEmployee

- & CEmployee(const char # nm)
- & CEmployee()
-8 M_name

==z CManager]

- & CManager()
- & compute Pay()
¢ setSalary()

) m75a|ary

=-Hg CSales

- & compute Pay()

- & CSales()

- & getGommission()
- % setSales()

@ M_comm

7] m_Sa'e

=-mE CWage

- 4 computePay()
- % CWage()
- & getHours()

¢ setWage()
& m_hours
@86 M_wage

=3 Globals

(Y main()

Visual C++ = ] —

CEmployee

iq*;‘ﬂ',"} Visual C++ 7 T Class Info;ﬁlﬁim T

e (A

#0001 #incl ude <string. h>
#0002

#0003

#0004 class Cenployee [/ Zfh

#0005
#0006
#0007
#0008
#0009
#0010
#0011
#0012

{

private:
char m_nane[ 30];

public:

CEnpl oyee();

CEnpl oyee(const char* nnm
b

{ strcpy(m.nane,

nm;
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By Ry RS

0 I B R R T
#0014 class Cwage : public CEnpl oyee /1 Eﬂj%??%&gjfg~ FEASE

#0015 {

#0016 private :

#0017 float mwage;

#0018 float m hours;

#0019

#0020 public :

#0021 CWage(const char* nm) : CEnployee(nm) { mwage = 250.0; m hours = 40.0; }
#0022 voi d set\Wage(float wg) { mwage = wg; }

#0023 voi d setHours(float hrs) { mbhours = hrs; }

#0024 fl oat conputePay();

#0025 };

HO026 /- - mmm e e oo
#0027 class CSales : public Cnage /1 éﬁiﬁé‘lfg— @EF%%E‘&E'I

#0028 {

#0029 private :

#0030 float m.comm

#0031 float msale;

#0032

#0033 public :

#0034 CSal es(const char* nm : CWge(nm) { mconm= msale = 0.0; }
#0035 voi d set Conmi ssion(float comm) { mcomm= comm }

#0036 voi d set Sal es(fl oat sale) { msale = sale; }

#0037 float conputePay();

#0038 };

#0039 /- -mmmm e

#0040 class Cvanager : public CEnployee [/ FERIfl- FE35E]

#0041 {

#0042 private :

#0043 float msalary;

#0044 public :

#0045 Chanager (const char* nm) : CEnployee(nm) { msalary = 15000.0; }
#0046 voi d setSal ary(float salary) { msalary = salary; }
#0047 float conputePay();

#0048 };

0 L R B e e
#0050 void nain()

#0051 {

#0052

#0053
#0054
#0055
#0056
#0057

CManager aManager (" [@%;ﬁ") ;
CSal es aSal es(" {#M#HE");
CWage aWager (" ﬁg?—ﬁ@) ;

}
[ = e e e e
/1 El‘%?]ﬁfﬁﬁ?ﬁjﬂﬁ@ conput ePay Ejrlf“ﬁmgﬂ’t’% PRSI PL D 0 B



Y2

C++ gmg [N

gt < » CWage 7% p=1" CEmployee F["T"EJFIUF‘} Ffl ( Elj?ﬁffﬁ%’i[lﬁ??}'[?c)

[l private data of CEnpl oyee
char m nane[ 30] ;

/] private data of Cwage
float mwage;
float m hours;

/] private data of CSales
float m.comm
float msale;

I EF}[;U g e

voi d set\Wage(float wg);

voi d setHours(float hrs);

voi d set Conmi ssion(float conm);
voi d set Sal e(float sales);

voi d conput ePay();

» CSales ~ 7%=

1" CWage El‘?"EJEIfJF‘} Ffl ( Elj?ﬁffﬁ%’i[?ﬁ'[?“) o TFHIE o ﬁ'?[l}’ii?‘ CSales ?f‘éﬂé‘*«‘lﬂ[m :

- Visual C++ PURRSHASEI 25 PI[ L 6 E] TIPS main #0515 B0 = [WPEF

PI CSRLESS FY@Hr) 5715

A Vanables - [O] x]

Context: Imaino 'I

Name Value l:

= CEITIDIGY?E {}

8 m name {(RO06Hdac " [ 2R
Bl aWager {ad
= CEITIDICIW {}

U8 m name 0x00641dd0 " EHAIE "
— m wage 250.000
'— m_hours 40,0000

| <|>|§ Atad | ncalg A thig/
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By B P

W FE

EE“—B’I? F'Uﬁﬁfﬂi%' [EH=I R fTsi e - E‘L%?T\ (ﬁj?ﬁ‘&éﬁ PUEREH 59?97?{‘ computePay r}'[
Bk U

fl oat CManager: : conmput ePay()

{
return msalary; [/ &) TEEES ) G

}

fl oat Cwage: : conmput ePay()

{
return (mwage * mhours); // FFEEL r%%ﬁ’ﬂ’ * B o e

}
fl oat CSal es:: comput ePay()

IS TERS ¢ BT R Pl TR ﬁfbr% ) R

return (mwage * mhours + mconm* msale); [/ f,ﬂf,“ﬂo

}
(ERL CSales Po[F TR=Swjfi#2VR] CWage [V m_wage #1 m_hours > [NEy TR private
Ry F 'I@gr Bl ij i’_‘ﬁﬁ"/clit Jlﬁ)f“:

fl oat CSal es:: conmput ePay()
{

return conputePay() + mconm* m sale;

}
#QJT 5 ,Iwmgj}ﬁpﬁ }rk FIEAPE ALY computePay 4'[uﬂmr|4=j’ ;@%ﬂ%@%{ﬂ?ﬁ'?ﬂﬁi
))7711/ [lji“HﬁTTl 'ﬁ\q L r% LQFEFﬁ'ii’_‘E i

float CSal es:: conput ePay()

{
return CWAge: : conputePay() + mconm* m sale;
}
ﬁ j:FL‘ TSR éﬁj %Fflﬂ* Jﬂ&?‘gﬁgmfjg FE > f*&m%?figégﬂj\}ﬁ%?gyg},pq%ﬁﬂﬁu [
RV F RIS PIS S PTEA R - IR E - [

CSal es aSal es(" [Z# ") ;



C++ Emfg [N

.

&
A}
S

I e T IRL

aSal es. CWage: : comput ePay(); // lﬁﬂfﬁ’ ‘; FAfio S - i}ﬁlaiﬁi? ’
T 2 e 1 2 BEAL -

aSal es. comput ePay(); // il f pifiv s #

%ﬁﬁ%ﬂ SRR BIPIER S o o] scope resolution operator (1) [ E’I}ﬁf[ﬂ °

RIS R e P RS A iﬁ%l’%?ﬂ?ﬁ%ﬁf@ﬂ ’ E@lﬁf%%l'ﬁ??[]%ﬁ T‘fﬁ%'iﬁ—
Rzt e il ST application framework U1 MFC HpuiEi™[H J74 JiEifel ©

IS5 I e
CWage aWager;
CSal es aSal es(" {&“#H");

S FIRLF B = o P RREORL (R -
avager = asales; // - fﬁ:‘ﬁ FrAc R AR -

T A
aSales = avager; // #FE EF A M O ‘Fﬁ Ele

P i R S P+ 20 2 P T Ccast) I -
Cwage* pVager;

CSal es* pSal es;
CSal es aSal es(" [&=#E");

pwager = &aSales; // {1~ [ [ SLRIIFEAR o Rl et K1Y PoiF o SRR
pSales = (CSales *)pWager; // Fufis]- Cilc IR ) FHELERTE

SR GRS IS T TR ) AR R R S e 45
R GRWRAPR AT T 25 AR T (I ) e e i
LRI - SN 508 1)~ BRI A2 LI T PR A

I
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CEnpl oyee* pEnpl oyee;

Cvage  avager (" F154T) ;
CSal es aSal es(" (& {E");
CManager aManager (" ﬁ%;{ﬁ) ;

pEnpol yee = &aWager ; 11 Fﬁ@ P\'RET%?T‘&E'I ARLISES
pEnmpol yee = &aSal es; /1 ﬁ@ PR ﬁfi: ERLISES
pEnpol yee = &aManager; // ”,@ P\'tﬂjﬁ ARLISES

SRR > TR R DI EMRAR ) SRR TR < A pU AR R
SN - R R fH/IJ (linked list) - f,laﬁvi?ﬂf&?‘%&ﬁﬁ (P P
PP > Y add ?yj‘p FepuI W - T E AR R

add( CEnpl oyee* pEnp); // pEnp fi'lJHf[pI (- IS

T BT

= (U BTRRE O « bt Co FEUT T 9 S NSRS R R 1
o (ERLFYEV SO F 1 AR (I OB L) TR
RN Ry RZSTE ﬂ@a@wﬁw e U S0P PUSLREETT (T ALET
* ) FEHPIFE -

CSal es aSal es(" [®&E") ;
CSal es* pSal es;
CWage* pWager;

pSal es = &aSal es;
pWager = &aSales; // I'] " EL#E|] /ﬁ?{tﬁJ TF“, | TR R Pt

pWager - >set Sal es(800.0); // #FE (‘Haaﬁﬁﬂﬁiﬁm )

/1 P\lt CWage *?ys & set Sal es #TI
pSal es- >set Sal es(800.0); // J;FE PPl CSal es: : set Sal es =t

HEIR pSales 1 pWager ?ﬁ[ﬁj[ﬁj* (ERELIEN(Y: F, “f’fﬂﬁ J’FL?H IEU VR R
JERRIE] o FPTE b FE I
pWager - >conput ePay(); // [l Cwage: : conput ePay()

pSal es->conput ePay(); // [l CSal es:: conput ePay()

HEGR pSales F1 pWager HBE I-HIE[| CSales 3% » [RLRY HP=AUY computePay 41
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AR = SV PUEIPRIRER - SRR P RURRIRE) & S p iRt R n P i S -

1%t 2

SlECEES Tk

(IR EASV R G o[RS e = T2 N KTE I 2 2 et
',ﬁ"F'\IFj < Supr PLIEM,HJF’?Q‘—_ﬂﬂJ},

class CBase | — CBase* pBase;

BaseFunc()

9K 1A=L pBase E 5 CDerived 3414
80k pBase “FEEE (- {3 (Basex *5#8”)
TP 24537 BaseFunc() - 42972 DeriFunc() o

class CDerived

Deri Func()

2. Pl el W TR I ARAR L AR T BRI P o sl
PRI E) = (explicit cast) o ;E*E B Y e T “:ﬁﬁ' g fﬁﬂﬁ? s
GEE I%Ef‘i‘f’uj F{ ﬁ?ﬁ%@?h FYARE o

cl ass CBase v CDerived *pDeri;
“-.| CBase aBase("Jason");

BaseFunc()
pDeri = &aBase; [/ }
/1

cl ass CDeri ved

A

- CDeri ved* pDeri ;

Deri Func()

. LRGBS S o S
BRI YR o SR PEIEIBE - S o PP B RO WP
Ty T R A BT 0 OB T < o ST 4 B W S AT

—.E



S B TS

cl ass CBase

CBase* pBase;

BaseFunc() CDeri ved* pDeri ;

CommFunc()

FEIEIPE R REBE G B L I AP P LISTIEE
g 1% g 5 £ ComnFunc() e 2= TUFOR & ¢

class CDerived . pBase- >ComFunc(

) jvi&g *€ CBase:: CommFunc
» pDeri->Commfunc() jviEz ==

CDer i ved: : CommfFunc

Deri Func()
ConmmFunc()

WEBEERERIL T (R R I - S L R Ol g
NS AR~ i printNames i SIS — (7% sk FIE EIFS £ 2500
CEmployee CRILIERTHI) 11 %1~ i getName i1 » SRR T~ [ while SEEEYI™ -

int count = 0O;
CEnpl oyee* pEnp;

while (pEmp = anlter.getNext())
{

count ++;
cout << count << ' ' << pEnp->getNane() << endl;

}
PR T4 anlter.getNext R\ fjthl— {fa " J‘jﬁ‘_ﬁéﬁﬁlﬁj”ﬁfjﬁﬁk‘ » W[ CEmPloyee® » [l
B g F{U}JF’,JFQTFI‘ FIP=L a4 CEmployee [1fY getName °
SHEER

CEnpl oyee* pEnp;

o—/>| &—/>| &> | &> | &> &> &> | O > e
iz i 5 157
B B B B
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(ERL > probt =t popop Llﬂl’*‘%ﬁﬁ@ﬁ%@”" TRE T ??‘“L’:E'ﬁ'[‘?ffﬁl (i G i) -
PPN 5 while sEREFPEPLEVEL pEmp->computePay » #[Vlie while 5% FFrgh = fi J}H
%ﬁﬂﬁl(ﬁjpfjﬁﬁ’ ikl CEmployee::computePay » jﬁﬂtﬁ,’ (I fi £ ﬁﬁ}ﬂﬂ\rilw% 3
THRIIS) o RURIPURL » 2S£ 2 "8 CEmployee::computePay » 5L, CEmployee |1
RLBHIPIES. (— BN - J TR G I CWage g5 CManager g9
CSales » 4 | Frvat jT 20

fEEGe TV g -t

PR TR IR while SEESEUUIRRLTIEIE T g, o T et | VAT
MG 2 el NP ol e A S S 0 i -G 11U R ]I
FUTBEY > T e i I::y/l IIREE fﬂﬂf*ﬁ R F{ SR - '—F@Ff [ computePay EI%‘
SRR

S S TP 2 Ul P AR 2 e a1 EEWIF*“JET%E—‘"JEWé 25 IMI5ETE AORLI T 2 L
$ T [AT) CEmpolyee $iffd {35~ FIBEY o P =5t THBRI I T FRSATY B
L PREPUET EAS T IS - computePay | ﬁfgjj e

iﬁﬁ‘[?mﬁii_ %% (polymorphism) - ff.grg]%ﬁ;cq\x HY o

7.

P T IR AL )

u F{'[ pEmp iEFﬂfIJ:T;;F:[ 0 7Y r“[tfl PEmp->computePay FLFZFIUFAFE T > 4 iiERL
CManager::computePay -

=i pEmp SIS 25 pEmp->compuiePay KL B [ ORGS0
kL CSales::computePay °

Wi pEmp SHIINFBEL - 25 W pEmp->computePay RLIF 28 i puH 5t B
ikl CWage::computePay °

Fg%ﬁ}» ?ki'gﬂt@];j' rv [.EJ ]:—{Elfﬁjﬁg HJ [/TPITE‘-TP‘ — —ff(ril‘ ZTFIH[ [/f#jl# ﬂﬂﬁ&

’H EF'TE e S [ﬁlﬁﬁi% WS A I B ﬁ A ![J'Z'iﬂlf_'ﬁjﬁﬁdﬁgs"fﬁ o

Il



Y- R IR

T RO U 0 add [ geNext +ERRGBEIE 25 PIAE S EUR AR
AP~ B DRI computePay FESTFARLL virtal (T
e P g o e

CEnpl oyee* pEnp;

Cnage  awager (" {5 ) ;
CSal es aSal es(" E&HR");
CManager  aManager (" ﬁﬁ;{ﬁ) ;

pEnmp = &aWager;

cout << pEnp->conputePay(); // PPpukL CWage: : conput ePay
pEnp = &aSal es;

cout << pEnmp->conputePay(); // Ukl CSal es: : conput ePay
pEnmp = &aManager;

cout << pEnp->conputePay(); // PpukL CManager : : conput ePay

FE FIPpE] Shape {717 > 547 EIRE display 5 ELEETE

#0001 #include <iostream h>

#0002 cl ass CShape

#0003 {

#0004 public:

#0005 virtual void display() { cout << "Shape \n"; }
#0006 };

HO007 o mm e m e o
#0008 class CEllipse : public CShape

#0009 {

#0010 publi c:

#0011 virtual void display() { cout << "Ellipse \n"; }
#0012 };

#0013 /o mm i m e o
#0014 class CCircle : public CElIlipse

#0015 {

#0016 public:

#0017 virtual void display() { cout << "Circle \n"; }
#0018 };

#0019 /o mm i m e o
#0020 class Clriangle : public CShape

#0021 {

#0022 public:

#0023 virtual void display() { cout << "Triangle \n"; }
#0024 };



B2 O+ (IR

#0025
#0026
#0027
#0028
#0029
#0030
#0031
#0032
#0033
#0034
#0035
#0036
#0037
#0038
#0039
#0040
#0041
#0042
#0043
#0044
#0045
#0046
#0047
#0048
#0049
#0050
#0051
#0052
#0053
#0054
#0055
#0056

class CRect : public CShape
{
publi c:
virtual void display() { cout << "Rectangle \n"; }

class CSquare : public CRect
{
public:
virtual void display() { cout << "Square \n"; }

voi d main()

{

CShape aShape

CEl | i pse aEl | i pse

Clrcle aCrcle;

CTriangl e aTriangl e

CRect aRect ;

CSquar e aSquar e

CShape* pShape[ 6] = { &aShape
&aEl | i pse
&Crcle,
&aTri angl e,
&aRect ,
&aSquare };

for (int i=0; i< 6; i++)
pShape[i]->display();

R

Shape
Ellipse
Crcle
Triangl e
Rect angl e
Squar e
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Y- R 5J.iy’)"j,ﬁrj

PN IEE R virtual (U ST S SRR -

Shape
Shape
Shape
Shape
Shape
Shape

ﬁ:ﬁ Employee I Shape 7] > 57— {72 £L :

pEnmp = &aWager;
cout << pEnp->conput ePay();

pEnp = &aSal es;
cout << pEnp->conputePay(); e
pEnp = &aBoss; e AR = A

cout << pEnp->conput ePay();

Iy WAL
CShape* pShape[ 6] ;
for (int i=0; i< 6; i++)
pShape[i]->display(); // ﬂ-‘df?f,%?“@?%ﬁuf?’f 6 o

5P - ARG R EE 2 B (EL - ) B AT A -
AL T g -

—Euu

Y R ?Uiﬁfgﬁ\‘?“l o BRLT T M ] scope resolution operator (::) ] E'If’F‘,H',P‘I‘
PUFD =S (AT F e e g s

e (B8 F o (R LA O 2 PP P B B Y e B SR Y
A ﬂﬂ@?'*’ﬁﬁrﬁﬁl@%[ [l?g'l'*f}‘[?hi%% virtual - MFC %[y |[EH 73 STl
=0 2 document F JEJ%]EIU Serialize [J[ZVF% view F| E}TEJEIU OnDraw [§|7 « "f“"%l?ﬁfi
[Fie!fy CMyDoc #1 CMyView chlfﬁﬁ,lﬂ[n NE=



3
4y

2 C+ pUEEIETT

% 3l (Polymorphism)

e 25 1T AT TRIF Jf' F[ & RIS xﬁfg[ 7 £ Polymorphism i kL "the
ability to assume many forms" ( 2%]) o *F e AR T ’F [ 28 pEmp->computePay
EVERRLP= PP [l pR =S o S O j’F IF‘I v *"tﬁf&ﬁﬂ i late binding FY Y
fiZEA5 dynamic binding « Z4¢ C [fj=Y A C++ fiV non-virtual =" » 7 mrnﬁ?EﬁﬁE THRELE 1T
o TR tie: 1] B ﬁ?’ﬁ? FLf | ESE early binding ﬁ\/??i?ﬁg:aﬁ*% static binding -

Polymorphism fVETRY > WiERLEIGRECE T RLEERIHID P21t ) PR - fodsh = g ko
?@ﬁ?ﬁ%fﬁ' Fi W P

[ PI@e EEFZORL v i % %] (Polymorphism ) J‘IEE*JE:E%%EW%%%° IFili R
FEEYI ffi ™ MFC p\JEﬁJ%o

§§$FJ4"%‘; far s ‘F{{l’r’ﬁ;%";%g é;% y fare, T ;DAF—IE:IH ﬂrﬁ“ {{ril‘ |~[‘ ﬁﬁ‘ﬁ?ﬁ S Z:FIIHI L[’

YPH EPatt] B pl e Pl e TR - RIIR E S T Cdnimal VN G~
CYahoo - GERLYIF »ytﬁﬁlﬁz@%ﬂﬂ?*?ﬁ@ e P A fg%ﬁ?“ﬁffﬁ 1 SRR | P
ST EY (T roar) » APFIRLHESER » 2 SRH]- A R (T

- FERPIERL - BREE ) °ﬂFT§E’E'§7ﬁ’ o SRR SR | SR - 41
|‘5ﬁ ig@sﬂgm FIE B o Sl - (R 9> roar iﬁl’ﬁﬁ‘@%ﬁ?“ ENE)
= AP (R I P P -

RIS Shape (" < {52 CShape RLIIGHS - T | A T E) display 3
gl (e o (e 7 ,_ gt Z%lefllqsqgﬁl S T v BLEE CShape i -
display "R o Pl ESE ST (F )

cl ass CShape

{
public:
virtual void display() { }

}s



B RE ORISR

5 UL TR

cl ass CShape
{

public:
virtual void display() { cout << "Shape \n"; }
b
SR AT TP > POSBRIEEC LS 1T T D=L ( CShape RLIIGHIS) - 25 P
iﬂtj ’E:f{ Ll o 7 TR 4 EIH&M}’ AR | (spaceholder)qﬂ’d» FRL C++
i FEE FIJTUF;E}T—{_F}»
cI ass CShape

{
publi c:
virtual void display() = 0; // =& "= 0"
h
AR T A EA B (0 VT URLES o B BRI R ETER, - pURLES

SR W RN e PURLRLPSE R ORI o SERL A GO SR
‘F&é!%&f = (instantiate) fi > I fERLTE » 0 FAAUETE & - [P (RREE- TR
¥ ‘Shape' [UPIBEIL) o SIRRIFITSRIL | QRO

error : illegal attenpt to instantiate abstract class.

E}fﬁwf\?ﬁl%} THJ&%\%_FE - %H%F"jﬂﬂ °CCircle 7% p=1" CShape V f%é!i/[ff}\'ﬁ?]a;rﬁi CShape f1
OB FETZY AV CCircle 7 2P ey ¥ [ 5 BBERH S FORTH » HRLS L
48

IR R P

R PR S I S R
f“?‘?\u virtual °
- MEIT (ﬂ Iﬁﬁ‘ [T £, Polymorphism > #i lfl "the ability to

assume many forms" > *J H‘thjﬂé ZH]

B OEE AL CH ?ﬁFIEJ Polymorphism f&&7[] % E*Jisf'?ﬁ'Jrﬁ%
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2 SR G AT R 2 T A TR 5 PR RS L

B AT R = (Tirfﬂ?“jg‘ff’, L =0 AR ) e

WS TEIE Bt AR R H LA GORTHI (abstract Class) 1) IR Frggf
UG (concrete class)

WG P P ROR o RS PTE  BEE pR R R AR TR

T 358 T G IRTRII Y 7 6t ST e

B RTE N AL R ST HEE virtual %%%;j .
FTRILE 4= A ]

for— U R R R B P STEF?

YN ST B Ot VJF T A S R PO OB S o 7Y (PIIORE SH E  e RE
i T EU R -

R (RIS PUETS > Crr SRR R TR TR
P U R (R TR SR SERO AR LR A (i
KA viable) < 51 T [ 4 ST IORTHI AR e - W A

A 7 AR R0 S 19 S ke s -
5 YR R (WU R A0 (A vpr) - TR

class Cassl {
public :
dat al;
dat a2;
menf unc();
virtual vfuncl();
virtual vfunc2();
virtual vfunc3();

}s
Class1 P ¥ ?ﬁ‘l’f"?% fli fﬁ%ﬁﬁ%ﬁ@ g
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e Tk S A
Classl Poit i vtable
vptr »| (*vfuncl)() ——» Classl::vfuncl()
f' ass Oassl m_datal (*vfunc2)() ——3» Classl::vfunc2()
public : m_data2 (*vfunc3)() |—3 Classl::vfunc3()
m dat al;
d 2;
:Enfa:;ﬁc(); Class1::memfunc()

virtual vfuncl();
virtual vfunc2();
virtual vfunc3();

CH JRIFYS FIf = O TR, C© FHR HIFVERE o & p URL MR AR o £78
HOT- [ SE (this 548 o PN T SRR (CH Pl ) [LIAVAY Y. Bl
faaw, 314@ Classl ?JI:FFIchl[%PEEﬁi'F‘LLF[I EE ﬁg:,;s,Fv,#y[ﬂ F#EJF'JI“ —P"“F

= T PRI R P T B vptr o S T (B P P
> Hygr Pi-EIH vptr 5 E[E %"H* ESERAE ',rﬂ?%"ﬂ:hﬂm‘ulinﬂw_

PR A g TR R ) PR PP 2 o RS RO AL IR o
S IR ?ﬂr“ﬂ%? B KT AL R AR A (e
FYE PR AR ) WS TR R SR R O R A Y
B A SRRV O SR T F LR R RERRIFR = G b [ RL AT BRI = 1 b
TEngH iy

ElE]

_-EHH

class Cass2 : public dassl {
public :
dat a3;
menfunc();
virtual vfunc2();
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class dass2 : public Oassl
vtable
p”g]' ;;t ;3. vptr »| (*vfuncl)() —» Classl::vfuncl()
menf unc() ; m_datal (*vfunc2)() ——» Class2::vfunc2()
virtual vfunc2();
} m_data2 (*vfunc3)() |——> Classl::vfunc3()
m_data3 Class2::memfunc()

Class2 1% L

HohL > — rfﬁ{ﬁj Classl T2 P | Elijf’F'l?E%'  FEREERLAY vfunc2 WiERL Class1:vfunc2 » ||
- i rfﬁ{ﬁj Class2 Trd Pt | Elijf’F'l?E%' » P ALAY vfunc2 WRERL Class2::vfunc2 »

PORESREAAS) - o BRI YRR A o e TR -
5 (PR 5T SR .
IR (P EREE - B PSS 0 N PR RS

#0001 #i ncl ude <i ostream h>
#0002 #incl ude <stdio. h>

#0004 class d assA

#0005 {

#0006 public:

#0007 int mdatal;

#0008 int mdata2;

#0009 void funcl() { }

#0010 void func2() { }

#0011 virtual void vfuncl() { }
#0012 virtual void vfunc2() { }
#0013 };

#0015 class OassB : public O assA
#0016 {

#0017 public:

#0018 int mdata3;

#0019 void func2() { }

#0020 virtual void vfuncl() { }
#0021 };

#0023 class OassC : public O assB
#0024 {
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#0025 public:

#0026 int mdatal;

#0027 int m.data4;

#0028 void func2() { }

#0029 virtual void vfuncl() { }
#0030 };

#0031

#0032 void nain()

#0033 {

#0034 cout << sizeof (dassA) << endl;
#0035 cout << sizeof (dassB) << endl;
#0036 cout << sizeof (dassC << endl;
#0037

#0038 Cl assA a;

#0039 Cl assB b;

#0040 Cl assC c;

#0041

#0042 b. mdatal = 1;

#0043 b. mdata2 = 2;

#0044 b. mdata3 = 3;

#0045 c.mdatal = 11;

#0046 c.mdata2 = 22;

#0047 c. mdata3 = 33;

#0048 c. mdatad = 44;

#0049 c.d assA :mdatal = 111;
#0050

#0051 cout << b.mdatal << endl;

#0052 cout << b.mdata2 << endl;

#0053 cout << b.mdata3 << endl;

#0054 cout << c.mdatal << endl;

#0055 cout << c.mdata2 << endl;

#0056 cout << c.mdata3 << endl;

#0057 cout << c.mdata4 << endl;

#0058 cout << c.d assA:: mdatal << endl;
#0059

#0060 cout << &b << endl;

#0061 cout << &b.mdatal) << endl;
#0062 cout << & b.mdata2) << endl;
#0063 cout << &b.mdata3) << endl;
#0064 cout << &c << endl;

#0065 cout << &(c.mdatal) << endl;
#0066 cout << &(c.mdata2) << endl;
#0067 cout << &(c.mdata3) << endl;
#0068 cout << &(c.mdata4) << endl;
#0069 cout << &(c.d assA :mdatal) << endl;
#0070 }
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TR NS TN

ETRE A Hiz =i

12 Sizeof (ClassA) 2 ffd int - (i vptr

16 Sizeof (ClassB) FEPSE1 ClassA > F)'p- 1 i int
24 Sizeof (ClassC) FEPSE1 ClassB > F) [ 2 {fd int
1 b.m_datal pr[“J"Fkl'

2 b.m_data2 lélfjm”’Fkl'

3 b.m_data3 lélfjm”’Fkl'

11 c.m_datal po[* J"Fk,‘

22 c.m_data2 fo[* J"Fk,‘

33 c.m_data3 fo[* J"Fk,‘

44 c.m_data4 iU’ J"Fk,‘

111 c.ClassA::m_datal ]EIfJ[“j”Fkl'

0x0064FDCC b P [iv&l g it i SR S TIEOP L vptr
0x0064FDDO b.m_datal Uik

0x0064FDD4 b.m_data2 [iufb ik

0x0064FDDS8 b.m_data3 [iufb ik

0x0064FDBO ¢ #4fF[iuthy; i i1~ SR S ST FERL vptr
0x0064FDCO c.m_datal [Iib ik

0x0064FDB8 c.m_data2 [IYb gk

0x0064FDBC c.m_data3 [IVb ik

0x0064FDC4 c.m_datad [I0b ik

0x0064FDB4 c.ClassA::m_datal [ $-
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el

a-b-c ?dl'ff:FIfjl’lJ’,Fkl»[ﬁl{‘ 7;/[[7\ :

a (ClassA [1uP1(F)

° vptr vtable
| (*vfuncl)) |— ClassA::vfuncl()
m_datal (*vfunc2)() |—> ClassA::vfunc2()

m_data2 ClassA::func1()
ClassA::func2()

b (ClassB fiufsi¥)
0x0064FDCC ° vptr  vtable
(*vfuncl)() |—— ClassB::vfuncl()
OO0GATIRD | m datal VianeD)) > ClassAvfunc2()

OxO004FERt m_data2 ClassB::func2()

0x0064FDD8 m_data3

c (ClassC fupst)

0x0064FDB0O PS thr= vtable
(*vfuncl)() ——3 ClassC::vfuncl()

(*vfunc2)() |—3 ClassA::vfunc2()

OO0B4FDEs m_data2 ClassC::func2()

0x0064FDB4 | ClassA::m_datal

0x0064FDBC m_data3
0x0064FDCD m_datal
0Xx0064FDC4 m_datad

Object slicing &7 f. #xsr =

R RPIR R b W RIPT  © EE ) S  Ee

CObject virtual void Serialize();

void func();

CDocument W} \irtyal void Serialize();

CMyDoc virtual void Serialize();
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g'[ C++ gmg [N

PP ASs

#0001 #i ncl ude <iostream h>

#0002

#0003 class CObj ect

#0004 {

#0005 public:

#0006 virtual void Serialize() { cout << "CObject::Serialize() \n\n";
#0007 };

#0008

#0009 class CDocunent : public CObject

#0010 {

#0011 public:

#0012 int mdatal;

#0013 void func() { cout << "CDocunent::func()" << endl;
#0014 Serialize();

#0015 }

#0016

#0017 virtual void Serialize() { cout <<"CDocunent::Serialize() \n\n";
#0018 };

#0019

#0020 class CWDoc : public CDocunent

#0021 {

#0022 public:

#0023 int mdata2;

#0024 virtual void Serialize() { cout << "CWDoc:: Serialize() \n\n";
#0025 };

HO026 /- - mmm e e oo
#0027 void nmain()

#0028 {

#0029 CWyDoc nydoc;

#0030 CWMyDoc* pmydoc = new CMyDoc;

#0031

#0032 cout << "#1 testing" << endl;

#0033 nmydoc. func();

#0034

#0035 cout << "#2 testing" << endl;

#0036 ((CDocunent *) (&mydoc) ) - >func();

#0037

#0038 cout << "#3 testing" << endl;

#0039 prmydoc->func();

#0040

#0041 cout << "#4 testing" << endl;

#0042 ((CDocunent ) nydoc) . func();

#0043 }

}

}

}
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;‘j 'vlkj‘ 5Jli¥l)rj,ﬁﬁ

RS CMyDoc [ e 2 E| func Fy="

F& 1" CDocument fIETE F‘yg » Bl main VI

F Pt LR (2 2 ﬁJf&'E?ﬂilL F”I CDocument::func °

Serialize JLf—

kL CDocument::Serialize - |E[ﬂﬁdaﬂil il ey %F}'[?L

#1 testing
CDocunent : : func()
CMWDoc: : Serialize()

#2 testing
CDocunent : : func()
CMW/Doc: : Serialize()

#3 testing
CDocunent : : func()
CWDoc: : Serialize()

#4 testing
CDocunent : : func()
CDocunent : : Seri al i ze()

SE(

» CDocument::func F[1F2 ALY

TEOATRIF £V 2 4B f 4l (non-virtual) Fijs* » 2 [T
R P 2 R TR

1= TR D (7 25 PSSy s 2 SRyt ST = R0 o 4" Serialize »

H ezl ‘F{I’I’PEPL]'{FEE KWL Serialize [=*

o lﬂ T E RS J]EF{ HERY LT application

framework £} - o EETHi 5 1M MFC USR] - SP-Ifhibd (7 ) HRRS: -

SYPASFIRJRRAE B BT BT RO St o - e :rmfrgaﬁ ?ﬂﬁw@ﬂm (ZS Lt

F%"ITE’L’PE? b)) o PR Pt (LR R FLREIRIEAY £
14 upcasting ( [fil s -

slicing) :

mydoc

vptr

object slicing

Flelpusy F'| ﬂ[ﬁﬁf’fr?"'

(CDocument)mydoc }H Fﬁlip’?‘f‘-’[’d Fport Fﬁ = J%[J (object

mydoc

vptr

m_data1

CDocunent ) nydoc;

m_data2
.

CDocument (¥
vptr

m_data1

m_data1 I



{7 &
gl ‘Q

B2 CH+ PURIFIEET

Hi=5 mp=p

((CDocument ) mydoc) . f unc() ;
mydoc =VEERL- [HETIHI R A B 0Pt [y fune [P LR RS Serialize s
WA Tmydoc [URFERZ IR ) BT o VIO MLLA PP 2 R RLIRIETE
e R R 2

SFEpYRL » HFS ((CDocunent ) nydoc) . f unc() iﬁﬁl[}ﬁ JIEFTHIL;#J[ ”F ST A I?’FJ'
F"J%E'#’Fﬁrh (copy constructor) 21 CDocument P4% || F’*,’F};ﬂ%ll V=[5 [ mydoc fiY
vtable [*| F\? CDocument PI{F[1Y vtable ﬁ[{ﬁj o 4 l’ﬂﬂ%ﬁﬂﬂﬂ@fﬁf“ﬁ f[ﬁ‘%ﬁ"@’[‘%,ﬂ )

AT AR F UL s - i -

gﬁﬁﬁ% » A ERL - %fﬁ‘\%ﬁ"?l‘?r.?ﬂ'ﬁlﬁ data slicing > £ (JIfiY mydoc H T-AsY 3 — [k = =
Y CDocument 1% o 5l > 4 [0 STPHERRIREERS - iE-17% T 17 o 2 B "upcasting” ™
TR PFOR I T o L e

(g ozt )

PRI CGIE T N I TR 2 20 P - B R E - P

FyRRLy - E | g PP RL I o IE;%I - s ﬂﬁfﬂj‘%ﬂ'*ﬁﬂﬁi' RS

%ﬁ@?awwﬁ s Pl R EEE - FEEY R

cl ass Savi ngAccount

{

private:
char mnanme[40]; [/ #&*rifkg,
char maddr[60]; [/ #&*:iPug-
double mtotal; I EEFE
double mrate; I F&

}

R AT RIS o (R P ELPRLER S ORI R T - SR

m_rate J T3 {5 75 1R 5 [RRETPIEF IO SR o j RIS B A EARE IR

85



86

By B P

AL s > (2l mrate Fmﬁgj ) W‘ET"“}#’T\ 'J;Egjs o m_rate JEITWE%H 'jf ?JI;P Vgt > B e 2}':F|

BB 57 [ORRR] Sl T m_rate i static (AR
cl ass Savi ngAccount
{
private:
char m nane[ 40] ; [ &t g
char m addr[60]; [ e
double mtotal; I EEFE
static double mrate; I F&
H

5

static 5 FVRBYTT g ﬁ‘#”#’n#ﬂ#?f (75 > [ RLEH] gw?f (77 o Bl ARV ) T SR E O (T
ECISIRIGTES = Sl g e e IL'Flffu"\’/“‘ﬁg.l%JﬁFil T

TR static 15 FVRGRE I [ f (e B SISl PR AR SO F b
I T RBREE I Al Vi o 0 g0, [ (b P APl PR

HZFTT@F' =g py) wwwjap Fo bl 7 2 o fﬁ(i%?}&?ﬁ’l"eﬁiﬁli'?%THUJ‘W][ s
i fjf;' EE I [ main V1> {EI\/ iﬁﬁ}'ﬁ flo {El\/ = 1[4 fﬂ* N
doubl e Savi ngAccount:: mrate = 0.0075; // F%j’ static % fVBgevEIfil
void main() { ... }

xﬁﬁ;ﬁ F YEZE] m_rate fL private ¥VF| ? fs‘i%ﬁifﬁ": ) %{g static F‘)ﬁﬁ@@ﬂ” s
TER t‘v@ﬁiﬁ YA % o static F&F@giwﬁ'mjﬂﬂlfﬁlfﬂn}ﬁ LI S

iﬁfcg ﬁ?ﬂ}{l%{uﬁm‘e TRl |E@\fg:f’, & (assignment) % Hid6 o static 5 EI7@
gjﬂirilﬂﬁijl{ Cliy TRL BRI 7 pif F 78S pY o PN B2 E ['éi‘r“iﬁl'[ﬁ‘*”ﬁfi (“phfe>

F{@? ?'n\i‘?%ﬁu

error LNK2001: unresol ved external synbol "private: static double
Savi ngAccount:: mrate"(?mrate@avi ngAccount @GR HA)

B static 5% EYAURHE IS 3T 6 Fifiv HelloMFC %)~ fidl > [t Dy M F125] DBWIN ~

S (MFC 45) |, %)~ i - 5Y3#ify TRTTI (EASFIEI#ES) | — Ajftds MFC 9
CRuntimeClass » ¢ I~ i static 2| dr i o




ul

BY2 O R R

FPRLE IV static 5 EYRBEREU- TETF S R PN E S it e
[ 37—t

voi d main()

{
Savi ngAccount:: mrate = 0.0075; // ﬁi’ﬂﬂf‘?ﬁ‘}j’ » Fifmrate @G public

}
UL F - P P staric W F1@L
[ By FEEIvH R

voi d main()

{
Savi ngAccount nyAccount;
nyAccount. mrate = 0.0075; // ﬁi’ﬂﬂf‘?ﬁ‘}j’ » Fifmrate @G public

}

e 2 W8 static B FVRERT T LM S FOUCR T 0D TER o e
o S R [ S P Y- AR A A T A R

ORI -

PUR! access level o3 » (=i fj=0 ( EH?ﬁE I A Y Y=Y static #Y non-static ) ?ﬂ?ﬁ‘
PJ# 2V static Y F iR (] "ﬁ\’?l’J W% % S object Vil VE class [IU private
static =Y f 1A EJ[J/U\EEJI%'?%U il static 55 EYERY (0T ™9 setRate)

cl ass Savi ngAccount

{

private:
char mnane[40]; [/ #*+ifkg
char maddr[60]; [/ #&*:iPug-

double mtotal; [ EEFE
static double mrate; [ &
public:

static void setRate(double newRate) { mrate = newRate; }
H
doubl e Savi ngAccount:: mrate = 0.0075; // F%j’ static % fyaEevEI il

voi d main()
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C+

ST R TS

Savi ngAccount : : set Rat (0. 0074); // [ =Ry static 55 EiFH="

Savi ngAccount myAccount;
nmyAccount . set Rat e( 0. 0074) ; I EEPIEP=pl static 5 Eipp="

FIAs static F‘)Eﬁfﬂ?ﬁx%ﬁ%l f’F‘,E‘jJE]’ﬁ‘fF’UI’}F WL BRI ER 'F Y F«TE “"Eﬁ
i R this $EAR o SIPNERIIES > static B PIFRE SR P non-static 1Y | {7
Hre m_lﬁt[r%P? R[S A A e oI B L - (e AT “ﬁFEEzﬁ}' [TELIES:E
ORI RGO F IR his FARfOE

static F‘}ﬁ'lf}‘[?u riQ?J this 257 | ]Ellxﬂff P> =RLE MY MFC TEF'J%E?U&??WFJ
m%mkmﬁﬁ%ﬁ@@oﬁﬁﬁﬁuﬁmeM@Wﬂ%ﬁ%ﬁ%4M%ﬁ°

= &4 41 7 .« A = = =
+ FeTeh D 2T I S(GRA T AT

Cot 9 mew SRYA! C 19 malloc i fFRLED + [P FHERL L= O A
L new IR A R TR I 7 13 A = o =

’3’?5" '@7}‘%?“ (constructor) » MERLPI[FFCE 58T (W™ (27 2 RLE AT ) Ayt - &
i ﬂrh 7 SR P -

AREPOHAE - F ORI | (ARAS =Y (destructor) > “HERLTE o1 (R GveR E1 5 L 1 i
< BT (SRR ) O o L LR PRt - T
R W~ [

- B PR ORI « i MO A VR BRSO AL AR
X[l (most based ) lﬁ&'*‘ f7=k 2|l (most derived) ; Fr}’#’dﬁ%l?&?’?ﬂ/m , EJL#}‘%}“EKJ%L

i HILRLA EUSE & o BT 3 Fifiv framel AzCSHF=E B A o

IV G T PSR PO PR AT R R R ORGSR S -
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V2R CH ORI

#0001 #i ncl ude <iostream h>

#0002 #incl ude <string. h>

#0003

#0004 cl ass CDenp

#0005 {

#0006 public:

#0007 CDenp(const char* str);

#0008 ~CDeno() ;

#0009 private:

#0010 char nane[ 20] ;

#0011 };

#0012

#0013 CDenp: : CDenp(const char* str) I/ ;ﬁifr‘ﬁ?\‘

#0014 {

#0015 strncpy(nane, str, 20);

#0016 cout << "Constructor called for " << name << '\n';

#0017 }

#0018

#0019 CDenv: : ~CDenp() /1 é]@f‘ﬁ?\‘

#0020 {

#0021 cout << "Destructor called for " << name << '\n';

#0022 }

#0023

#0024 void func()

#0025 {

#0026 CDhenp Local Qbj ect | nFunc("Local Qbj ectInFunc"); // in stack [
#0027 static CDenp StaticObject("Statichject"); /1l 1ocal static [
#0028 CDenp* pHeapCbj ect | nFunc = new CDeno(" Heapbj ect I nFunc"); // in heap [
#0029

#0030  cout << "Inside func" << endl; [

#0031

#0032 } O

#0033

#0034 CDermp d obal Obj ect (" Q obal Gbject"); // global static UJ

#0035

#0036 void nmain()

#0037 {

#0038 CDenp Local Obj ect | nMai n( " Local Obj ect I nMai n"); // in stack [
#0039 CDenp* pHeapObj ect | nMai n = new CDenp( " HeapObj ect InMain"); // in heap [
#0040

#0041 cout << "In main, before calling func\n"; O

#0042 func();

#0043 cout << "In main, after calling func\n"; O

#0044

#0045 } 0 @ ®
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[0 Constructor called for G obal Object

[0 Constructor called for Local Object!nMain
[0 Constructor called for HeapCbject!nMain
[0 In main, before calling func

[0 Constructor called for Local Object!nFunc
[0 Constructor called for StaticObject

[0 Constructor called for HeapObject ! nFunc
[ Inside func

[0 Destructor called for Local Object!nFunc
[0 In min, after calling func

[0 Destructor called for Local Cbject!nMain
@ Destructor called for Stati cObj ect

® Destructor called for G obal oj ect

EaYs pfj;ﬁﬁﬁﬁ :

W OSPRCEPIf (U0h B GlobalObject) - =N~ [l » H R = it bl 7
(P e gﬁﬁlﬁ') s ] ;‘-ﬁi’@&ﬂq'iﬂzﬁ ?“Fﬁ:%im MFC # U iE e IF;#
- W= s 1Elﬁ" application object #i[* 1 » o 2T 6 Fi F £ -

W OEPRC U I PO E  BRGT T AR R 9 1
T‘ﬂﬁfﬂéﬂ (JJ%\E??/J#}{%?QW) > Eﬂ%?“‘%&ihﬁ o

-%%ﬁﬁ<mm>%ﬁ AP (St I H A S R R R O (e
P PR R GR A ) H R S F BT o [ ES 3 P [ AR R

WOEPT] mew N VR EUEERPIE o JiP T B R BT o
AR R delete R RS (- BIH A S #) -

j"ff 5 &0 Y= f—l ELE | \' (in stack ~ in heap ~ global ~ local static)

FEARGEE] 1 statie P RSP RO B 50 D R R
S o B [ I - T -

O T D WP - BT RS PRI (stack) Vi
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void MyFunc()

{
CFoo foo; [/ il (stack) flik % foo Puff

BYZ FE R RLT A (heap) V[ 2 U

void MyFunc()
{

CFoo* pFoo = new CFoo(); // 7### (heap) i + Pt
}

SY= FEHRALE A - (W= WPt ({ﬁjﬁf—ujd‘]ﬁﬂ@?@%fg#) :

CFoo foo; [/ T (= {f =" el 9t fier=gh=

YR ERLE: & [ SRR -

voi d MyFunc()

{
static CFoo foo; [/ fip}*[f—‘?ﬁ\u‘[ﬁl (scope) ['|fu- ]'[E{ngﬁ";?gﬁ

TR A Crr Q% %~ WEHH CFoo AR MU= RSN - C++
PR - U Cstack) ﬁ‘?ﬁé*ﬁ Cheap) — v et JiJ % ~ [IER{IS ({0
BB TR AP ﬁﬂm PR T
(function scope) ; V9t » HIIRIZF %ijj\i, j( g 'QLP*PLIEI*J[E

RS 2= 7 @‘”’? A1) PO P (o e startup FEFTIC - startup 5
RLF e 2 LR RURAEZE ™ BiCmain 15 WinMain )80 & $OfE (1 Cr ARG -
KEERHE] TR = startup fIE SR TREFES B [ AR S 1O stream %
4 ':“":“‘E*Jl‘l: I'] %55} static #’J[iﬂﬂﬂi[ﬂ]"“gﬁlt (MR puﬂﬁ%ﬂ)

AR+ B WP & g o BV A RoA

—.E
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ERSRLILEL » SRR T UL PR R TR SR g
o afy (e p J“Fl) ﬂﬁ“ﬂ@“{w/\%@ A %!‘(mam i WinMain) Vi » startup s
(IR P IR o PRIGRE ) ATE KO 2 P R RO BRI

ﬁf[l K "‘F"J?f@'g:\#”*

SYPE I (BRI i) ARHRTT] C &5 Lo e b g F,Jg"ér (e
Cinstance) 7 2 » iy = AU b (P TAL stack 0 AL heap) - o £
PEfIEY - FPEBEE B s (IRERLT MyFune 57— SREIERL) [ BT

Bh& "Unwinding"

CH U RAE L I e ATS- 7 0 %HE}?]M@, (destructed) o (¢ 2 1°3 &
2 Z0HR (exception) -+ f A2T°EET 1250 £ R2 &7 (exception handling ) -

RS VR ] M T2 Z Rt I mANELE IR H TV 5 IR Eed €0 C++ 19
U5 8 n SRR 25 R TuRZ asH ¢ o172 & H = £ unwinding Tory » &2

Fh- BIARRGL S RS SRR 1N TR o

\|tu

B2 A B (exception) 22 £ (exception handling) - #4125 - B-5"F2L ©

=1 (5  EPRIZIZAE (RTTI)

5 P i R 5 SR (P AR RN 2 S Ce e
= Eﬁﬁg i?JH [[E¥7 (Runtime Type Information > RTTI) Elfiﬂ T P Tk AR rjaa‘ Sp
Visual C++ 4.0 #1 Borland C++ 5.0 7} Fﬁjﬁfi?Jifﬂ/?% o FITh Rl (e

#0001 // RTTI.CPP - built by C\> cl.exe -GRrtti.cpp <ENTER>
#0002 #i ncl ude <typei nfo. h>

#0003 #i ncl ude <i ostream h>

#0004 #include <string. h>

#0005

#0006 cl ass graphicl nage
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#0007
#0008
#0009
#0010
#0011
#0012
#0013
#0014
#0015
#0016
#0017
#0018
#0019
#0020
#0021
#0022
#0023
#0024
#0025
#0026
#0027
#0028
#0029
#0030
#0031
#0032
#0033
#0034
#0035
#0036
#0037
#0038
#0039
#0040
#0041
#0042
#0043
#0044
#0045
#0046
#0047
#0048
#0049
#0050
#0051
#0052

{
prot ect ed:
char nane[ 80] ;
public:
graphi cl mage()
{
strcpy(nane, "graphi cl mage") ;
}
virtual void display()
{
cout << "Display a generic imge." << endl;
}
char* get Nane()
{
return name;
}
b
e T
class G Finage : public graphiclmge
{
public:
d Fi mage()
{
strcpy(nane, " d Fi mage") ;
}
voi d display()
{
cout << "Display a GF file." << endl;
}
b
class PICTi mage : public graphicl mage
{
public:
PI CTi mage()
{
strcpy(nane, " Pl CTi mage") ;
}
voi d display()
{
cout << "Display a PICT file." << endl;
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#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0
#0

#Hh

iF;L
1.

2,

3.

053 }
054 };
(0 I e T
056 void processFil e(graphiclmge *type)
057 {
058 if (typeid(G Fimage) == typeid(*type))
059 {
060 ((G Fimage *)type)->display();
061 }
062 else if (typeid(PlCTinmage) == typeid(*type))
063 {
064 ((PICTi rage *)type)->display();
065 }
066 el se
067 cout << "Unknown type! " << (typeid(*type)).nanme() << endl;
068 }
069
070 void main()
071 {
072 graphi cl mage *gl mage = new G Fi mage() ;
073 graphi cl mage *pl mage = new PI CTi mage() ;
074
075 processFi |l e(gl mage) ;
076 processFi | e(pl mage) ;
077 }
A
Display a GF file.
Display a PICT file.
A=Y RTTI ﬁlrﬁgg YRy E = it -

‘\

Al E?PJ ZH|/GR ZETF (/GRUHRLEL enable C++ RTTI)

>
!

typeinfo.h

-

Priy typeid EFTS iﬁﬂ” fit 2% (overloading) 3 5T~ > 2§ ivd Rl kRl
Fpo W) ERORE S SRt DR R RL - FE RS 2 5] (Polymorphism) < typeid
s BrE PLRLEERI B8 COpA ] #58 E ) o PIRLY IR (O0A 1] #58
T W= type_info& - type_info fL- iKY EEH typeinfo.h (1

class type_info {



B2 CH+ PURIFIEET

publi c:
virtual ~type_info();
int operator==(const type_info& rhs) const;
int operator!=(const type_info& rhs) const;
int before(const type_info& rhs) const;
const char* name() const;
const char* raw_nanme() const;

private:

}s

HEIR Visual C++ 'r;?g fE-4.045~1323 8 RTTD {f! MFC 4x ™% |F[|F' ‘r. gJﬂ ol
% H9E % RTTI f94 8 - MFC EJE[Eb ;‘;jrfxgujuzguﬁﬁi (1 1.0 A5t F szr; )
T\EW&I}; MEC E[J[‘&fiﬁﬂglj Jﬁkﬁ, 7&[7&[ ﬂ,ﬂ”rir/ ?EU °

MFC FIU RTTI 'ﬂ B J[Eﬁ il F4 EJ i & ( DECLARE DYNAMIC -
IMPLEMENT_DYNAMIC) Fi= {2 i 41 51H] ( CRuntimeClass )+ MEC 7% [} i
BRI o e ﬁkgﬁﬂgﬁﬁﬁo*ﬁTﬁzmﬁ’ﬁﬁTﬁgwgyigﬁ
Sfip L~ W RTTI iV DOSAN 45 T,rj

_gﬁl—‘ﬂ‘*

s=2 % (Dynamic Creation)

P L ff‘i‘v?ﬁfll"ér i £ 5% persistence E,LFJij\%@E‘F},’ e RAM FHIPVERTT %
S TR P MRS S, - MFC - A
Serialize Fﬁi[ﬁ?" ﬁfﬁﬂ‘ﬁﬁi A8 o T 2 SRR R W

Serialize °

—rv

[T R A TR S ) (PCIEET ) L eeieR]
R SRR LR GRIFGRL) P plfross Py Z53rb @i i o Sheapi i
BRI T mew LT e o R0 SISO E A i
I PR T = BT ) S I -

char cl assName[30] = getCl assNane(); // (4% (J;l‘f[Eil“ %{W ) - (Y] £

Cbj ect* obj = new cl assnane; /1 \\—— =5

95



96

Y- R IR

F1E > new cl assname g s (i T R o HV 0 WREDEH RE 0 new I pVPI{F A
; AR TSI T il i

FORRLIT RIS 7 BEIR) - [ip) MFC BRI 3 (CObject) F'Uff’”l'%kfﬁl@*?ﬁfj
ASERE IR - (AT AR | B g Sy L A e

RESR > fefesl] Serialize Fr= Hill » ZS=Sul | Serialize ="M » (5 HkRl1% B TR 1E
BURUCRPUINE - RISV S TEfEE Ay -

MFC 42 EIfi £ 55 Jlufiv L~ A2 ZRf i 749 =1 & ( DECLARE_DYNCREATE
IMPLEMENT DYNCREATE ) i | EUIE[F{JTﬁIMEJ&[H[ | ( CRuntimeClass ) - 7 3ﬁlfl[19ﬂj
FICHERART > ]~ [ DOS AU e -

Z g &= (Exception Handling)

Exception ( £/ F{fj»l[‘ﬁgﬁl[) Sl (BRGNS C+H D:ﬁrlﬁf;r frl IEA e *‘@ﬁg,#ﬁﬂjw fi JﬁFF
L P HILRLEPESE £ T VKR TS (nested ) Fi=Cp= UL plip J%ﬁiﬂ Watcom C++ hLf |l
P& ANSI C++ £ F{fj'[ﬁzﬁapfﬁ@%%ﬁ' » Borland C++ 4.0 [ L » R RL Microsoft Visual
C++ HI Symantec C++ o ZFl 7 > lﬂulﬁiﬂf C++ 3 ”JF T d?’T?L FERUZRIET

C++ [V exception JLA FhIZ2 C [Y seimp H1 longjmp [r=C SRRV (- 5op -
BEIPRE > TIREE Crr TR I - @f}i}{{f“ﬁ PR~ R
E B J&“u_fé'mr“ (exception handler) - 378 T SRR LY ) Smbbdy (A= A
ST 1 S IS U Eﬂﬁ g1 - exception handling L. MFC Al
OWL [4ffi application frameworks [[f%fif 1< -

CH+ #7 = [V exception Héi‘?ﬁ’ﬂ" :

1. oy e VEPRE- 1) {1} BV PR o exception [T H I

2. carcho V- B L} BIENR U R #IRL exception &ﬁi‘ﬁj? VETE .
catch ‘EE?W'}E%‘E?L& try Vg oo

3. throw ° ﬁi‘ IF#F’I ST _}xé 3 (3 H’I) — ﬂ:ﬁ exception °
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L

try {
/1 try bl ock.

}
catch (char *p) {
printf("Caught a char* exception, value %\n",p);
}
catch (double d) {
printf("Caught a nuneric exception, value %g\n",d);
}
catch (...) { // catch anything
printf("Caught an unknown exception\n");

}

MFC JiliiF¥ #% exception » jlf_}ﬁlﬁEJ’LL’E'JEIUﬂ?EFQfé?ﬁH o Visual C++ 4.0 E?F.}%”%E?_ £y
j%‘%’EZFIU C++ exceptions » MFC * X[ 5 Ry ffil exception 454 : 'l II'F[IE'J?F,F;,_¢5J/
R putERe > J\HﬁE'J MFC ?,%ZEIU*JH‘T (ML) -« IF'EJ“FF;[*”EZ MFC f4
RIS ANS fRER 2RI LRL] I G SRR [ 2 p

MFC FY exceptions ﬁ%ﬁjﬂﬂ,[‘lfli%ﬂl exception types LS o iﬁﬁle%ﬁﬂ” C++ iy
exception ﬁi‘?-}(ﬂ" I E R o MFC I 9] Z1 & 45145 C++ exception handling :

TRY

CATCH(t ype, obj ect)
AND_CATCH( t ype, obj ect)
END_CATCH
CATCH_ALL(obj ect)
AND_CATCH_ALL(obj ect)
END_CATCH_ALL

END_TRY

THROW)
THROW LAST()

MFC ﬁ‘?fg[ﬁ']ﬁ@?ﬁiiﬁ%?ﬂ R S pAREEF R T [l T = B BT LR BR7T) MFC
41 exceptions fﬁ\’iéi%'}@ju [ TRY Ghipd > ST CATCH Thipd -

TRY {
/1 try block.

}
CATCH (CMenoryException, e) {
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printf("Caught a nenory exception.\n");

}
AND_CATCH ALL (e) {
printf("Caught an exception.\n");

}
END_CATCH ALL

THROW =1 S ARV Ce 2 11 throw 6y 5 51| FHERITE ¥ THROW (9% »
F%II"E 1= (AESEEERY AfcThrow_ Fi=% BEpe U (ﬁﬂ@»ﬁ-ﬂ FY= £

MEC Exception Type MEFC Throw Function DOS support Windows support
CException v v
CMemoryException AfxThrowMemoryException v v
CFileException AfxThrowFileException v v
CArchiveException AfxThrowArchiveException v v
CNotSupportedException AfxThrowNotSupportedException v v
CResourceException AfxThrowResourceException v
COleException AfxThrowOleException v
COleDispatchException  AfxThrowOleDispatchException v
CDBException AfxThrowDBException v
CDaoException AfxThrowDaoException v
CUserException AfxThrowUserException v

FJ™ kL MFC 4.x [i9 exceptions =& 5 :

/1 in AFX. H
NN NNy
/] Exception macros using try, catch and throw

/1 (for backward conpatibility to previous versions of MC)

#i fndef _AFX_OLD_EXCEPTI ONS

#define TRY { AFX_EXCEPTI ON_LI NK _af xExcepti onLi nk; try {
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#define CATCH(cl ass, e) } catch (class* e) \
{ ASSERT(e->|sKi ndOf (RUNTI ME_CLASS(cl ass))); \
_af xExcepti onLi nk. m pException = e;

#define AND_CATCH(cl ass, e) } catch (class* e) \
{ ASSERT(e->|sKi ndOf (RUNTI ME_CLASS(cl ass))); \
_af xExcepti onLi nk. m pException = e;

#define END_CATCH } }

#define THRONe) throw e
#define THROWLAST() (AfxThrowLastC eanup(), throw)

/1 Advanced nacros for snaller code
#define CATCH ALL(e) } catch (CException* e) \
{ { ASSERT(e->IsKi ndOf (RUNTI ME_CLASS(CException))); \
_af xExcepti onLi nk. m pException = e;

#define AND_CATCH ALL(e) } catch (CException* e) \
{ { ASSERT(e->IsKi ndOf (RUNTI ME_CLASS(CException))); \
_af xExcepti onLi nk. m pException = e;

#define END_CATCH ALL } } }

#define END_TRY } catch (CException* e) \
{ ASSERT(e- >l sKi ndOf ( RUNTI ME_CLASS( CException))); \
_af xExcepti onLi nk. m pException = e; } }

#el se |/ _AFX_OLD_EXCEPTI ONS

NN NNy
/] Exception nmacros using setjnp and | ongjnp
/1 (for portability to conpilers w thnosupport for C++ exception handl i ng)

#define TRY \
{ AFX_EXCEPTI ON_LI NK _af xExcepti onLi nk; \
if (::setjnp(_afxExceptionLink.mjunmpBuf) == 0)

#define CATCH(cl ass, e) \
else if (::AfxCatchProc(RUNTI ME_CLASS(class))) \
{ class* e = (class*)_af xExcepti onLi nk. m pExcepti on;

#define AND CATCH(cl ass, e) \
} else if (::AfxCatchProc(RUNTI ME_CLASS(cl ass))) \
{ class* e = (class*)_af xExcepti onLi nk. m pExcepti on;
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#define END_CATCH \
} else { ::AfxThrow(NULL); } }

#define THRONe) AfxThrow e)
#defi ne THROW LAST() Af xThr ow( NULL)

/1 Advanced nacros for snaller code
#define CATCH ALL(e) \
el se { CException* e = _af xExcepti onLi nk. m pExcepti on;

#define AND CATCH ALL(e) \
} else { CException* e = _af xExcepti onLi nk. m pExcepti on;

#define END_CATCH ALL } }
#define END_TRY }

#endi f // _AFX_OLD_EXCEPTI ONS

Template

‘““ B P L S O ‘F“ P F TR R ”\‘”WEP"EF EH| MFC | = N mpy C++ Ffrj%
E{I o Template HEJRINEIfol » f[4%2 F3EH] MFC | ? I'Jr ’_T'Pﬁj% E8 ?? ! 578%’[ ?'}'f\? I’FEJF#J?F]
F%“{“ Scribble A4+ “Eﬂj‘ FZ,I HIE] MFC iy collection classes - [f é* A JEHIF 1 I MFC 3.0
I e fip |+ template ’1"?71? (PNEL Visual C++ ,?J'Fjﬁeé‘é £2.0 45HF ?f[q’% C++ template ) °
EH IV E 2 I'FEJQ?F&'FS)?”'EJ@‘ - ?ﬁm?ﬁﬁ > ﬁ?ﬁ' S PR .

I Z[|¥ {1 ’}fﬁﬂ template ? Eifo! {E[1ff ? Kaare Christian 7. 1994/01/25 f% PC-Magazine

R R R

SE- STEAES - BETFATI HELT CPBRHE TS FIOE
" g

T FRATE IS SR
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C++ gmg [N

long » WK IEE — BY J HEESYCIESAES - 4 o JREITE S B K B S

e

q_
TG BT EINIERE LE (overloaded) dazd o EjRptd e NT-E G R A2

||>5

T
BHET LA o TN H)LE ST L PEER AENE . 2 TR IR TSN

=

RS Y E S R 2 AR EE

CESENIEWE T € 2 & o BERT R PERMSE A BE I R 5 (U
CLEETECREE Y R ARENEEY N o ¥ BRESEES 2 5T
IEHBRIESIER R I (4 F)- B BHE o §T BREED = IRk
FES S CEEYIL LN R R BAISER e A A M EA T S e
SE T IS S WkF T R0 E GRS €SB S B Tho

Templates =+ E;H"‘J'ﬂ 274G, e T goibdpEETL | FTE TEFIRRR|HE =
TG B IR N RRE YRR Mg h G RT IEABELAT o

o) CHEFESTERAT S N BEATFHTT & templater T EINIEREZ E T2
B 1 FEEE Ny = E T TR S8EE

C++ [ template "E”?xjfé » — FEHET function 0 bl— FHFE] class ©

Template Functions

i@?? iF'EJ]%TE'* i[ﬁ*%ﬂéﬁ@%ﬁﬂﬁ@ﬁ}ﬁ“ » FiFT power o Z5{EUE S TR U I
FLEVER Y o TERERRE 0 -

SR S P LR

#0001 int power(int base, int exponent)

#0002 {

#0003 int result = base;

#0004 if (exponent == 0) return (int)1;
#0005 if (exponent < 0) return (int)O0;
#0006 while (--exponent) result *= base;
#0007 return result;

#0008 }
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PRI AL

#0001 |ong power(long base, int exponent)

#0002 {

#0003 long result = base;

#0004 if (exponent == 0) return (long)l;

#0005 if (exponent < 0) return (long)O0;

#0006 while (--exponent) result *= base;

#0007 return result;

#0008 }

ST R =Y I’Fﬁ%ﬁ. » SEPCHREE > ST o B LI T R SRR e

BB - o R IR W”iW’yﬁiWWMeWW”:
tenplate <class T> T power (T base, int exponent);
RURY Wﬁ& Pﬂyﬁ}[ﬁ_

tenpl ate <class T>
T power (T base, int exponent);

SRRV E R IR TR template TR B BRG] CF TR
=g o ﬁﬁi%ki@ﬁwﬁiﬂ FITFY "class" FPsL> ’LLi,EI WP RS CH Y class
LR W EEIOTRRIBIE o <class T> PUTSERLAS TR FRIIE > il &
PP A -

N EHERL power [FZUAY template 5

#0001 tenplate <class T>
#0002 T power (T base, int exponent)

#0003 {

#0004 T result = base;

#0005 if (exponent == 0) return (T)1,;

#0006 if (exponent < 0) return (T)O;

#0007 while (--exponent) result *= base;
#0008 return result;

#0009 }

(Xt fif =4 PREIRE T J‘IP}“{ template = JF‘ o

kL template FrN APt L E
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#0001 #i ncl ude <i ostream h>
#0002 void nain()

#0003 {
#0004 int i = power(5, 4);
#0005 long I = power (1000L, 3);
#0006 | ong doubl e d = power ((long double)le5, 2);
#0007
#0008 cout << "i=" << i << endl;
#0009 cout << "l =" << | << endl;
#0010 cout << "d=" << d << endl;
#0011 }
BRI

i= 625

| = 1000000000

d= 1le+010

i Y= TRPERLE N T ARy ing o v BT TRPERLR T ABSY long o iy 5T SRPERLH I T ¥
W~ i long double - [EHIfIEPZLIF P%#IEHSIE?JE@E"“WJ' » fipsghe

int i = power(1000L, 4); // JLEfRL 1ong » BN FAIRLEE Tnt o SHGC A |
A
mmmme?rﬁua%[JM*@rT<%ﬁﬂ[ e % DRI ? R A TR

= ?BF' Fp o (ST ['tﬂ:/q FEROTEfY (= {2 g e ?ﬁ Y - F'EI[ JARIRE R R T
Ag_:f et o I'] power [y L] > ST result F1 base [ [l R i iR FTEA [EE |

. T result = base;

. return (T)1;

1
2
3. return (T)0;
4. result *= base;
5

. return result;

C+ e[ [ R BIRE int i long ?[szﬁ? SR TR (e (PN PR CH K
% 2 [ power 2% MVBSGH Crv SIS & P RO FfEt) ) L1 i

U T BT template f NI CH BRIFEET class T o oot i A R PR R [
“rp;,lﬁlﬂ PRI FRS o R Bopy CH S P 2 ﬁﬂéﬁ [ o f,EJIJ  tHERp
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Template Classes

SR g template classes » [F’ﬁﬁt%ﬁ!ﬁﬁlﬁ Fofp R R BIREpVERR] o ™ Eg iR D]
VRL7E CThree KiM||[@7 = WAy V@R > 55 EYp=Y Min [@plE LA ol il > 59 FYpp =t
Max [ E[piE FHESE A ff o 25 [Fe1d- 255 £ template class > [') ﬁl:‘;f[ﬁ‘?}fﬁ[ﬂ[]ﬁti%ﬂjﬁ?ﬁ?“

i

f
FBRETR B
#0001 tenplate <class T>
#0002 class CThree
#0003 {
#0004 public :
#0005 CThree(T t1, Tt2, T t3);
#0006 T Mn();
#0007 T Max();
#0008 private:
#0009 T a, b, c;
#0010 };

TR T 200SHB I P T GARSFECER ine [ float “HEALY o > PIRLS [

O s -

#0001 tenplate <class T>

#0002 T CThree<T>::Mn()

#0003 {

#0004 Tmnab =a<b?a: b;
#0005 return mnab < c ? minab : c;
#0006 }

#0007

#0008 tenplate <class T>

#0009
#0010
#0011
#0012
#0013
#0014
#0015
#0016
#0017
#0018

T CThree<T>:: Max()

{
Tmxab =a <b ?b: a
return maxab < ¢ ? ¢ : maxab;
}
tenpl ate <class T>

CThree<T>::CThree(T t1, T t2, T t3)
a(tl), b(t2), c(t3)
{
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#0019 return;
#0020 }

iﬁﬁ&'ﬂ?ﬁfg LIEFET o B - [y ﬁﬁﬁﬁ“ﬁ@ﬁﬂﬁjﬁ[lf template <class T> > [fi] =" Xif|] €78k
F::f/l'ﬁl H| CThree<T>

FJ™ kL template class fiy I'FD Byt

#0001 #i ncl ude <i ostream h>
#0002 void nain()

#0003 {
#0004 CThree<i nt> obj 1(2, 5, 4);
#0005 cout << obj1.Mn() << endl;
#0006 cout << obj 1. Max() << endl;
#0007
#0008 CThr ee<f | oat > obj 2(8.52, -6.75, 4.54);
#0009 cout << obj2.Mn() << endl;
#0010 cout << obj 2. Max() << endl;
#0011
#0012 CThr ee<l ong> obj 3(646600L, 437847L, 364873L);
#0013 cout << obj3.Mn() << endl;
#0014 cout << obj 3. Max() << endl;
#0015 }
iR
2
5
-6.75
8. 52
364873
646600

HRIZS T BUE template PSSO TYRIBIH] T S HETRE | A OSE TR T
T B B 35 o = Fﬁﬁjﬂ?ﬁﬁ? template classes - Bdr o Kb 7GSRI 4 - (R
CThree » Iﬁﬁ?fﬁjﬂ“ﬁf&ﬁ copy @?f‘%?ﬂ‘[ * operator< » PN EL TR Min #1 Max 5 £ 1574
FISEF T sl e = o
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(ELRLOPE 202 [ RLEJ ~  template classes » ¢~ J[1{fP #T1SP (1 A IosE ETE (SRl o 2
P& o I?J} template classes [IUFIPHY #Hl’ﬁ%?}ﬂﬁ%ﬁﬂﬂ o PUNIRE F,J"EJ’E@FWE,?FFT@%%A
o O PHFSTRIEIHI ine AL float ST FTRITERUEDIRNT > PIRLATE| P LE VR B
I $2RTE | A i B = o

Templates &% /2 I7 Tind

SRS EAT CH+ templates [ SLhLA 3 BORREERR (R SEPRORIR R A R
L 58 < SRISAR ]~ [ template [ > f St JJEL &% % BSERHR TR
%] template Bl ERFIRIE o (FAE FOmR R ﬁ%ﬁp&#% template function JiY
template class V5 HECEF LT template LM 05— {lf#7% - ?\, Bl ﬁﬁ%%&' [ISEARS
SRl R 2 PSS « A 2 I RUR AR R0 PR [ template [ » S RGBT -

ARSI T i) » 3PS IR (OB 5 ol - #1194 5% Borland 71,015
Smart [ FTRLIE 4 B[ 5~ {iif "] Template fR I E IFORRF % % 7] template
5 > Sk AP -

25 IE - R & ARYEUGHR ACPP 1 B.CPP - )3~ [ THREEH ([
43 it template K] > £11% CThree) - A.CPP 71 B.CPP {14 * THREEH-{[1j! A.CPP
I} int {1 double ffl" ;g il template K| F# BT 7 A.OBJ ik % int 7 double fHEAS %
1 template KR ¥ fis = I[N B.CPP '] int 71 float ™ it template FH[ - Apid HR
7t B.OBJ {1 % int H1 float fFEVf5 4 i template KT 0 5 = JFUIESIR A OBJ (=152
T i AR R A -

INEA &%%ﬁi}%’ﬁféf[l ’ ’fl’??JEI‘FEHUﬁW}?}iﬁ'WT—‘JWﬁ% o ﬁ%{,% 21-
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THREE.H

tenpl ate <class T>
cl ass CThree

{

#i nclude “three. h”

#include “three. h”

CThr ee<i nt > obj 1;
CThr ee<f | oat > obj 2;

CThr ee<i nt > obj 1;
CThr ee<doubl e> obj 2;

compile

CThree int version CThree int version

CThree float version

CThree double version

.EXE| CThree float version

CThree int version

CThree double version

B 21 XL NG ¥EL template TEIRFoiE Borland Hii =42
A smart R H U BRg o R B RMA
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P
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MFC = A BRZRIY 52! 8L

JHi (™ Cevolution) Jsiiti& >
iﬁf[ﬁ{ﬂl il 'F\I“Tf\:g; «?,Ti £ Fﬂ (revolution) 3%+ -
Application Framework 7 fi{ f) P et 8 _E20% (i ol «

IR MFC ? | “lffs 7 B[ v 2 U0 iuz-?

FER R RREERPISFUE g R PR AR MEC bl IR
F’j‘;ﬂ%v’ﬁc 2F— i application framework [V’ f[fig_fl Eo I') MFC BRF5PE0S! > 255 T
%ff’\’fjﬁﬁ application framework i JI%‘“{”H o Rl RAEGE MFC K] }H‘{»ﬁ”]ﬁﬂj‘
- ._,r‘g—r pF‘ @“—:jer—

Heflid MFC 4.0 23 189 {1 - FUAfE 252 8 (=4 > S8 APt > H 10MB 1 % -
MFC 4.2 % %10 29 (A e S pustgy o Ji Sk PRLD — AR - W%Hwﬁﬁ
HORLTS PO VB - 35 LSRR R 0 P 2 L ERIEOREE B
mOMFC 5% I [

B RTTI (Runtime Type Information ) /= Eﬁ R ) v

B Dynamic Creation FhRE %+ 1%

B Persistence ﬂ\%@’?}{rﬁ

B Message Mapping VLS

B Message Routing PRI
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MFC ‘¢E’j/|EI5J?§“§r& Application Framework 1[I fL#H e+ o ! ﬁ# 2 R L
Minotaur (22 ) {ESGONIE - S RUHG 5 rofiae B flpv s il @%42 application
framework I%?HEI\JE | FO U [WEfr = I 15218~ & application framework
(LU 5 R MR [ SR - 255 MPC st 10 5 |

= : Minotaur Rl Bl o B~ SRy > R K p e 2T K EpY S I A
HE o PR -

P WAL  £5 BB 572 RETDRT A T T AL % MFC mﬁﬁ%ﬂﬁﬂﬁ ? ’FL
AL MFC 3 » 25 S IR BT » 400~ EIRRERLI S o 3 & A EI 5 L -
S Ry R |

Y RSLER? ZHER A AR ”Jﬁﬁﬂﬁ’?%ﬁlﬁ Console #H=4 » iﬁﬁﬁ‘,[‘l?g'*@?cﬁ?}‘%ﬂﬂ 17
(R S o (EURL R ARSI S et 2 KL IR kL. Windows AHZE i
BRI | IS o

SRR | FTFIFTI > BRI

i R T PR EORTIINE e T €0 SRE e RRA £
F=8 8L 1) MEC SRS » SR Mo ST S5 R Y EHIY MFC R
BERISED > T T B R A R

AR U PR S MFC PRI (17 MFC.H A1 MFC.CPP fl1 - foIf 1e 1+
PURIHIE T MY.H AT MY.CPP 1 e S50 FIERIH] - Z5[0 6 £ L3Rl € IR &
FARE = 1 "My" > RN FI CWindpp 8 > £15) CMyWindpp » =% [1° CDocument
H > 8, CMyDoc ©




B3 MFC s i) R

MFC $23I%r @

FIACEST )~ NI Framel » 421 MEC 5y TR E1 TR SR FFiRge o

CObject
CCmdTarget

CWinThread
CWinApp

ﬁamﬁﬁmwcw@mwg FARTAT 1> 25 @R g (T e B
fif€1¥ Frame? Fljf'f'7jfi' > I51 MFC RUARB SRS - BHEMEUREMEC o [T
=R ! ]E:I H] ﬁ[rﬂ ]fl J;‘?FIIH[ :[ j}'[*h 17?5 @gq‘fﬁg o Iﬁﬁaﬁljﬁi%ﬁf/\f& P 57
= WP SYPAREIVE BT MEC B E NI < AVIRSS SRR -

—E”

Frame1 2ozt

MFC.H

#0001 #incl ude <i ostream h>
#0002

#0003 class Cbj ect

#0004 {

#0005 public:
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#0006 Chj ect:: Chject() { cout << "Clbject Constructor \n"; }
#0007 Chj ect::~Chject() { cout << "CObject Destructor \n"; }
#0008 };
#0009
#0010 class CCndTarget : public CObject
#0011 ({
#0012 public:
#0013 CCndTarget:: COmdTarget () { cout <<"CCndTarget Constructor \n"; }
#0014 CCndTarget: : ~CCndTarget () { cout <<"CCndTarget Destructor \n"; }
#0015 };
#0016
#0017 class CWnThread : public CCndTar get
#0018 {
#0019 public:
#0020 CW nThread: : CWnThread() { cout <<"CWnThread Constructor \n"; }
#0021 CW nThread: : ~CW nThread() { cout <<"CWnThread Destructor \n"; }
#0022 };
#0023
#0024 class CWnApp : public CWnThread
#0025 {
#0026 public:
#0027 CW nApp* m pCurrent W nApp;
#0028
#0029 public:
#0030 CW nApp: : CW nApp() { m pCurrent WnApp = this;
cout << "CWnApp Constructor \n"; }
#0031 CW nApp: : ~CW nApp() { cout << "CWnApp Destructor \n"; }
#0032 };
#0033
#0034 class CDhocunent : public CCrdTar get
#0035 {
#0036 public:
#0037 CDocunent : : CDocunent () { cout << "CDocunment Constructor \n"; }
#0038 CDocunent : : ~CDocunent () { cout << "CDocunent Destructor \n"; }
#0039 };
#0040
#0041
#0042 class CMWd : public CCrdTar get
#0043 {
#0044 public:
#0045 Cwd: : Cwd() { cout << "CwWAd Constructor \n"; }
#0046 Cwhd: : ~Cwad() { cout << "CWhd Destructor \n"; }
#0047 };
#0048
#0049 class CFrameWhd : public CMd
#0050 {
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#0051
#0052
#0053
#0054
#0055
#0056
#0057
#0058
#0059
#0060
#0061
#0062
#0063
#0064
#0065
#0066

ublic:
P CFrameWhd: : CFrameWhd() { cout << "CFraneWhd Constructor \n"; }
CFrameWhd: : ~CFrameWhd() { cout << "CFranewhd Destructor \n"; }
H
class CView : public Cwd
{
publi c:
CView:Cviem() { cout << "CView Constructor \n"; }
CView :~Cviewm() { cout << "CView Destructor \n"; }
h
/1 gl obal function

CW nApp* Af xGet App() ;

MFC.CPP

#0001
#0002
#0003
#0004
#0005
#0006
#0007
#0008

#include "ny. h" [/ f% ﬁ *onfe. hE > [ CWW nApp fotss - Bl ..
extern CMyW nApp t heApp;

CW nApp* Af xGet App()

{
return theApp. m pCurrent W nApp;

}

MY.H

#0001
#0002
#0003
#0004
#0005
#0006
#0007
#0008
#0009
#0010
#0011
#0012
#0013
#0014
#0015

#i ncl ude <i ostream h>
#include "nfc.h"

class CWW nApp : public CWnApp

{

publi c:

CM/W nApp: : CWYW nApp() { cout << "CWWnApp Constructor \n"; }
CW/W nApp: : ~CM/W nApp() { cout << "CMyWnApp Destructor \n"; }
b

class CWFrameWhd : public CFrameWd

{

public:
CWFramewid() { cout << "CWFranmeWd Constructor \n"; }
~CW/Framewhd() { cout << "CMWFraneWid Destructor \n"; }
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#0016 };

MY.CPP

#0001 #i nclude "ny. h"

#0002

#0003 CMyW nApp theApp; // global object

#0004

0010 L= B
#0006 // main

0010 A B
#0008 void main()

#0009 {

#0010

#0011 CW nApp* pApp = Af xGet App();

#0012

#0013 }

Framel [19fy 4] FIRRREAHPI SR CRUpH Pt - G gy A o e
& - i)

cl my.cpp nfc.cpp <Enter>
Framel po¥=5dil kL

CObj ect Constructor
CCndTar get Constructor
CW nThread Constructor
CW nApp Const ruct or
CMyW nApp Const ruct or

CMYW nApp Dest ruct or
CW nApp Destructor
CW nThread Destructor
CCndTar get Destructor
Cbj ect Destructor

o B E T Framel T2 new [ZIRPIIF o~ FIRLE - (W2 WP thedpp 7 -
C++ HIt Efﬁ?ﬁiﬁﬁﬁﬁﬁﬂﬁ’fﬁﬁﬁéj %!T(& DOS %b?‘iﬁ@ main > 7+ Windows E%b?‘iﬁ@
WinMain) R} o Frl'| theApp EIfJ@%?“}[%EIEW?‘ main ° @F[J%ﬂ?ﬁfﬁﬁ?”é’[?[]ﬁwﬁt55’%%’\[
IO EAE = D (e AL main =8 Vi Y «
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MFC - e 510 1%

main 8 PE [ 2 8N AfxGetdpp |2V E thedpp fO¥I{HRAT » 33 = RLSHE-MFC At

F[fjfié{ °

MFC £2 7% €042 15 (i 72

MFC F3%4 fL{a Windows FH7¢ » Ly ﬁ EHRET ] s AR E "TTF’JF{'UI%PIJ‘}J
(0 E I T 2 e E FEEEE [ 0 P o RS 2 7 BT Windows
 PURLE A ISR - SR RLES (7 MPC AR 0 i SO~ o

PJ™RL Frame2 SRS OATHIIE 0 o £y o SHRORILS TR AR A 91
EJE P B BRI F50E T e B PP

=3 Frame?2 classes =]
&-mg CCmdTarget

&2 CDocument

=8z CFrameWnd

.~ % CFramewnd()

- % "CFrameWnd()

- & Create()
‘- ¢ PreCreateWindow()
CMyFramewnd =-mg CWinThread =
2 CMywinapp |l ¢ CwinThread()
~ e CMyWinapp) |l] ¢ "CwWinThread()
-~ & "CMyWinappp  |l| 0 ¢ Initinstance()
“ elnitinstancep ||| ¢ Run()
| = Cwnd
----- 4 Create()
CWlnApp ----- ¢ CreateEx()
& Cwinappgp || ¢ Cwnd()
-~ ®"CWinAppd 0 || ¢ "Cwnd()
- % InitApplication() ¢ PreCreateWindow()
- ¢ Initinstance() =3 Globals
- % Run() - % AfxGetApp()
¢ m_pCurrentWinApp -+ % main()
L & m_pMaiand LI L g theApp —

(YI:&?M Visual C++ [i¥ " Class Vlew;fFJTfi,U FIVEMH )

BEDNIZS 875 5T 1 i RSl - InitApplication F{1 Initlnstance Z7:75 " MFC iV CWindpp

‘ﬁ'rv

PR« R T T WS U Y R RE T T (G
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BV e 3 Ol ST SRR (5 2 T 1) KRR EREm AT (i
SRR I EARIRA ) o T (i%E'J%?“?%ﬂ) 'JT%I?J}& iy CMyWinApp
FIESHE Initinstance > 71 ] f[l#lﬁyﬁ’iﬁﬁcﬁ Hids iﬁ?{%‘;fﬁ\’??J%ﬁ&%ﬂ%’mﬁﬁrﬁ?}fﬁwf[I
FREF e PO AT A AT o N EERLES TFTY main (R

/1 MY.CPP
CMYW nApp t heApp;
voi d main()
{
CW nApp* pApp = Af xGet App();

pApp->I ni t Appl i cation();
pApp- >l ni tlnstance();

PAPpP- >Run() ;
}

S {11 pApp [ thedpp = HEPAE - FHSFRIZS P BRI R BR
AP 2E) -

i

B pApp->InitApplication() PZRFIRL CWindpp::InitApplication >

B pApp->Initlnstance() PFYRL CMyWindpp::Initlnstance ( [N 5% CMyWinApp &%
Fﬁ;ﬂ—’ EEDIE

B pApp->Run() [MPUpYRL CWindpp::Run

[ ﬁ‘?}ﬁl,[\}j\ CMyWinApp::Initlnstance EIfJE*J fEs I R [ R0 5

BOOL CMWYW nApp: : I nitlnstance()

{
cout << "CMyW nApp::Initlnstance \n";
m_pMai nWid = new CMyFranmeWd; // 3[38 CWFr ameWhd: : O/ Fr ameWd @1%?\‘

return TRUE;
) —

COW Fr ameWnd: : CMyFr aneWd() 4«

{
Create(); // Create RLEEEHZS » ([ OWFraneWd F @ pid » 7| 9] 5E < KRy
/] CFrameWhd: : Create

! |
BOOL CFranmeWhd: : Create()
{
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cout << "CFrameWd:: Create \n";

Creat eEx();

return TRUE;

}

Il CreateEx (LY > (F CFrameWnd # %%y > Bl 35
/1 CWhd: : Cr eat eEx

BOOL CWhd: : Cr eat eEX()

{

cout << "Cwhd::CreateEx \n";
PreCreateWndow(); // ighl— =Y - OMd fl1IE) 3 - CFrameWid ~4d¥

return TRUE;

IS o BUeis FEREE R UL CWAd: @ Pr eCr eat eW ndow &L
/| CFrameWd: : PreCr eat eW ndow [id ?

)

"‘“3(‘,{ CFrameWd: : Pr ¢Cr eat eW ndow »
SRR T 52 i T Obj ect sl ci ng FHER

. ;:{rﬁ,? L FH—‘%}—' F[J— ]’[EJ@EIE[FQS ?.‘,”bﬁi?‘ﬁ o

BOOL CFrameWhd: : PreCr eat eW ndow()

{

cout << "CFranmeWhd: : PreCreat eW ndow \ n";

return TRUE;

SEE SEEE R ACE T e X P I - B2 IRV AL
LR MFC AR AU AR -

Frame?2 F”FH T [J’“\JF‘.}%J :ﬁ%’ FEERL (CRUpREr L I%Ltﬂ ﬁ%if Sy A Fhpy Hx%ﬁ’

\_,Jggﬁ)

cl my.cpp nfc.cpp <Enter>

)M kL Frame2 fiodgh =56 -
CW nApp: : I nitApplication

CMYW nApp: :

I nitlnstance

CMW/Fr ameWnd: : CMyFr anreWhd
CFrameWid: : Creat e
CwWhd: : Cr eat eEx

CFr aneWhd:

: PreCr eat eW ndow

CW nApp: : Run
CW nThr ead: : Run
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Frame?2 so Rz 4

MFC.H

#0001 #define BOOL int
#0002 #define TRUE 1
#0003 #define FALSE O

#0004

#0005 #i ncl ude <i ostream h>
#0006

#0007 class Cbj ect

#0008 {

#0009 public:

#0010 Cbject::Coject() { 1}

#0011 Cbject::~Cbject() { 1}

#0012 };

#0013

#0014 class CCndTarget : public CObject
#0015 {

#0016 public:

#0017 CCndTarget: : CCmdTarget () { }
#0018 CCndTar get : : ~CCndTarget () { 1}
#0019 };

#0020

#0021 class CWnThread : public CCrdTar get
#0022 {

#0023 public:

#0024 CW nThread: : CWnThread() { }
#0025 CW nThread: : ~CWnThread() { }
#0026

#0027 virtual BOOL Initlnstance() {
#0028 cout << "CWnThread::Initlnstance \n";
#0029 return TRUE;
#0030 }
#0031 virtual int Run() {

#0032 cout << "CWnThread::Run \n";
#0033 return 1;

#0034 }

#0035 };

#0036

#0037 class CwWhd;

#0038

#0039 class CWnApp : public CWnThread
#0040 {

#0041 public:
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#0042
#0043
#0044
#0045
#0046
#0047
#0048
#0049
#0050
#0051
#0052
#0053
#0054
#0055
#0056
#0057
#0058
#0059
#0060
#0061
#0062
#0063
#0064
#0065
#0066
#0067
#0068
#0069
#0070
#0071
#0072
#0073
#0074
#0075
#0076
#0077
#0078
#0079
#0080
#0081
#0082
#0083
#0084
#0085
#0086
#0087

CW nApp* m pCurrent W nApp;
CWhd* m_pMai nWhd;

publi c:
CW nApp: : CWnApp() { mpCurrentWnApp = this; }
CW nApp: : ~CWnApp() { }

virtual BOCOL InitApplication() {
cout << "CWnApp::InitApplication \n";
return TRUE;
}
virtual BOOL Initlnstance() {
cout << "CWnApp::Ilnitlnstance \n";
return TRUE;
}
virtual int Run() {
cout << "CWnApp::Run \n";
return CWnThread: : Run();
}

cl ass CDocunent : public CCndTarget

{
public:
CDocunent:: CDocunent () { }
CDocunent : : ~CDocunent () { }
h
class CWd : public CCmdTarget

{

public:

Cwid: :Cwad() { }
Cwid: : ~Cwad() { }

virtual BOOL Create();
BOOL Creat eEx();
virtual BOOL PreCreateW ndow();

}s

class CFrameWhd : public Cwhd
{
publi c:
CFr aneWhd: : CFr ameWhd() { }
CFrameWhd: : ~CFrameWhd() { }
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#0088 BOOL Create();

#0089 virtual BOOL PreCreateW ndow();
#0090 };

#0091

#0092 class CView : public Cwd
#0093 {

#0094 public:

#0095 CView:CView() { }
#0096 CView :~CViewm() { }
#0097 };

#0098

#0099

#0100 // gl obal function

#0101 CW nApp* Af xGet App();

MFC.CPP

#0001 #include "ny.h" // VFLF;ZF[ *onfe. h i > [T CWW nApp fotiss - Bl ..
#0002

#0003 extern CMW/WnApp theApp; // external global object
#0004

#0005 BOOL Cwhd: : Create()

#0006 {

#0007 cout << "CWhd::Create \n";

#0008 return TRUE;

#0009 }

#0010

#0011 BOOL Cwhd: : Cr eat eEx()

#0012 {

#0013 cout << "CWd:: CreateEx \n";

#0014 Pr eCr eat eW ndow() ;

#0015 return TRUE;

#0016 }

#0017

#0018 BOOL CWhd: : PreCr eat eW ndow()

#0019 {

#0020 cout << "CWd:: PreCreat eW ndow \ n";
#0021 return TRUE;

#0022 }

#0023

#0024 BOOL CFraneWid:: Create()

#0025 {

#0026 cout << "CFrameWhd:: Create \n";
#0027 Cr eat eEx() ;

#0028 return TRUE;

#0029 }
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#0030

#0031 BOOL CFraneWhd: : PreCr eat eW ndow()
#0032 {

#0033 cout << "CFranmeWhd:: PreCreat eW ndow \ n";
#0034 return TRUE;

#0035 }

#0036

#0037

#0038 CW nApp* Af xCet App()

#0039 {

#0040 return theApp. m pCurrent W nApp;
#0041 }

MY.H

#0001 #include <iostream h>

#0002 #include "nfc.h"

#0003

#0004 class CWW nApp : public CW nApp
#0005 {

#0006 public:

#0007 CMWW nApp: : CM/\W nApp() { }
#0008 CMW/W nApp: : ~CM/W nApp() { }
#0009

#0010 virtual BOCL Initlnstance();
#0011 };

#0012

#0013 class CWFranewhd : public CFranewWd
#0014 {

#0015 public:

#0016 CWFrameWhd() ;

#0017 ~CWFrameWhd() { }

#0018 };

MY.CPP

#0001 #include "my. h"

#0002

#0003 CMyW nApp theApp; // global object
#0004

#0005 BOOL CMYW nApp: : I nitlnstance()
#0006 {

#0007 cout << "CMyW nApp::Ilnitlnstance \n";
#0008 m pMai nWhAd = new CMyFr aneWhd;
#0009 return TRUE;

121



122

By B P

#0010 }

#0011

#0012 CW/FranmeWhd: : CWFr aneWhd()

#0013 {

#0014 cout << "CWFranmeWd: : CWFraneWd \n";

#0015 Create();

#0016 }

#0017

HOOLB /- m o mmmm e e e oo
#0019 // nmin

HO020 /- m o mm e e e oo
#0021 void nain()

#0022 {

#0023

#0024 CW nApp* pApp = AfxGet App();

#0025

#0026 pApp->1 ni t Appl i cation();

#0027 pApp- >l ni tlnstance();

#0028 pApp- >Run() ;

#0029 }

RTTI (47 P25 IPER )

eelFE T ST 2 6 E] > Visual C+4.0 Y48 RTTI ;ufsﬁ G pL
1. ;Q?Eﬁﬂfféﬂj /GR Z (/GR Ui RLEL enable C++ RTTI)

2. FA'I‘ typeinfo.h

3. [UHIERY typeid FERT= e

RTTI % |7 £} Runtime Type Identification ¥ -

MFC fl:5 r?ﬁ“q'#; RTTL Vi dige ZLH’ J“«I‘}I'FElﬁﬁiF&U‘Iﬁ'[ﬁJF'Uffi'? i DOS
;E;uf[@% Ve o TS WS ORIT S ) sKindOf U= ] fE T B R IEWE 5 M i
\ 12 e | ’;'Iil[ﬂ' TRUE fl‘/ FALSE - I’ }H'J F[F” Shape ¥%fy] > ”

CSquar e* pSquare = new CSquar e;

cout << pSquare->| sKi ndOf (CSquar e) ; /1 EFEHRE 1 (TRUE)
cout << pSquare->| sKi ndOf (CRect ) ; /1 EFEHRE 1 (TRUE)
cout << pSquare->| sKi ndOf (CShape) ; /1 ’(:%\’I?Z%’f% 1 (TRUE)
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cout << pSquare->IsKindO(CCircle); /1 )T“E‘sz%@ 0 (FALSE)

I} MFC (R 254 FER T T IsKindOf Y H B E e
CWDoc* pMyDoc = new CMWyDoc;

cout << pMyDoc- >l sKi ndOf (CWDoc) ; /1 EFEHRE 1 (TRUE)

cout << pMyDoc- >l sKi ndOf (CDocurnent); // EFEHE 1 (TRUE)
cout << pMyDoc- >l sKi ndOf (CCndTarget); // EFEH 1 (TRUE)
cout << pMyDoc->I sKi ndOf (Cwd) ; /1 ’(Z%FZ%?% 0 (FALSE)

IEIER= ¢ CRuntimeClass

BB RTTL P 2 G PEUEL - 7 o - AT i > JEBES 1 RGB Wy piE
TR 2 F{. R - TR il AR ORI T BB 2 B E] RTTI {9
FE 00 351 (o wuw@;ﬁﬁ) - R AR R O 1 SRR L

PRI o RIS ST Y (linked Tist) =% flg &g o K L - =

% -

B2 |F'Ejlﬂm FHARIE] ﬂJFH JI7 FK ] CRuntimeClass TF‘ TV HIRL- |[ﬁ{ﬁﬁ HilES
DI €A - VIR Next $57 o 1) IEIE First $7if o (108 First S g 2 b
@g(’ — W > BRT ;ﬂﬂﬁ%\ﬁé‘j,l J static [SETL o [P0 9f B ZAVE 5 CRuntimeClass
55 EYHIRLES o E PR TR R o (e [ %@ﬂ%&“ﬂf‘fﬁ fi 3 ’7“"

/1l in MFC. H
struct CRuntined ass
{

/1 Attributes
LPCSTR m | pszCl assNane;
int mnObjectSize;
U NT mwSchema; // schema nunber of the |oaded class
Cbj ect* (PASCAL* m pfnCreateCbject)(); // NULL => abstract class
CRunt i med ass* m pBased ass;

/1 CRuntimed ass objects |linked together in sinple |ist
static CRuntimed ass* pFirstdass; // start of class list
CRunt i med ass* m pNext d ass; /1 linked list of registered classes
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CRuntimeClass #7{% mf»rkl»

m_IpszClassName

m_nObjectSize

m_wSchema

CRuntimeClass::pFirstClass m_pfnCreateObject T
('static @gf)

_>
m_pBaseClass —T—»
_>

m_pNextClass

-+

f\}?ﬁ@ ) &)~ f[ﬁﬁfﬁ)ﬂﬁﬂﬁ‘l%ﬂ:éﬁ~ (it CRuntimeClass 175 FIREE» 0 2 |~ %—;F'fjﬁbﬂ £
B CHIIL RN £ f T class" (BRSO EFL) o R o REFNR A B Rl

DA T AU S D 6 SR B L =g SRk T
CObject::classCObject CCmdTarget::classCCmdTarget CWinThread::classCWinThread
“CObject” “CCmdTarget” “CWinThread” ;
m_pBaseClass ] m_pBaseClass — m_pBaseClass —]
r' m_pNextClass 1 - m_pNextClass 1 - m_pNextClass 1
NULL NULL CObject::classCObject CCmdTarget::classCCmdTarget
CWnd::classCWnd CWinApp::classCWinApp
(X N )
> “CWnd" > T CWinApy
static gl
CRuntimeClass::pFirstClass
m_pBaseClass ——l m_pBaseClass ]
m_pNextClass m_pNextClass

CCmdTarget::classCCmdTarget = CWinThread::classCWinThread
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DECLARE_DYNAMIC / IMPLEMENT_DYNAMIC 5 &

LRI HIE TR CRuntimeClass $9(F 5 EURTHIY 11> 2535~ (W7 P Rl
HHISERES » #5745 DECLARE_DYNAMIC =15

#defi ne DECLARE_DYNAM C(cl ass_nane) \

public: \
static CRuntinmed ass cl ass##cl ass_nane; \
virtual CRuntineC ass* GetRuntinmed ass() const;

T D R ER VP o B FARRR R R R - B D B el R

—
-

DECLARE_DYNAM C( CVi ew)

Al R 1 L B o TR -

public
static CRuntimeCl ass cl assCVi ew,
virtual CRuntineC ass* GetRuntimed ass() const;

Sﬁm = F,Jﬁlfigé[’f,ﬁwﬁﬁﬁv‘ DECLARE DYNAMIC El;é\flﬂﬁjjgi OK Ht -

o EHRE) OK - HKifIE]S (“Jﬂijﬁi it CRuntimeClass $1{F ) fap* #f’,@_[ Wl
=108 “Jﬁ»%wmﬁlj\ HIPSTRE > S5 RLE €3 IMPLEMENT DYNAMIC =1 % :

#defi ne | MPLEMENT_DYNAM C( cl ass_nane, base_cl ass_nane) \
_| MPLEMENT_RUNTI MECLASS( cl ass_nane, base_cl ass_nane, OxFFFF, NULL)

Iy _IMPLEMENT RUNTIMECLASS ~ fl— [H=1& - iﬁﬁ;@a STRLER P TR A
5, (- A D AT
#define _| MPLEMENT_RUNTI MECLASS( cl ass_nane, base_cl ass_nane, wSchena, pf nNew) \

static char _| psz##cl ass_name[] = #cl ass_nane; \

CRunt i med ass cl ass_nane: : cl ass##cl ass_nane = { \

_| psz##cl ass_nane, sizeof (cl ass_nanme), wSchena, pfnNew, \
RUNTI ME_CLASS( base_cl ass_nane), NULL }; \
static AFX_CLASSI NI T _init_##cl ass_name(&cl ass_nane: : cl ass##cl ass_nange); \

CRunt i med ass* cl ass_nane:: Get Runti neCl ass() const \
{ return &cl ass_nane:: cl ass##cl ass_nane; } \
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£ [[1¥ ] RUNTIME CLASS 18 » £ ¢

#defi ne RUNTI ME_CLASS(cl ass_nane) \
(&cl ass_nane: : cl ass##cl ass_nane)

& s IMPLEMENT DYNAMIC [* J"Fk,‘al b CRLAp R T F R A A
o Ifu— flif struct AFX_CLASSINIT » @401 ¢
struct AFX_CLASSINIT
{ AFX_CLASSI NI T(CRunti ned ass* pNewCd ass); };
SEAT - AR (HIEEF » O+ 19 struct 2 class #IE HAEES) RN

AFX_CLASSI NI T: : AFX_CLASSI NI T( CRunt i meC ass* pNewd ass)

{
pNewCl ass->m pNext C ass = CRunti neC ass: : pFi rstC ass;
CRunti med ass: : pFirstC ass = pNewd ass;

}

CUVIEE > P70 i linked list [OfTiE =

BT R S AR e Y PR T

/1 in header file
class CView : public CWd

{
DECLARE_DYNAM C( CVi ew)

}s

[/ in inplenentation file
| MPLEMENT_DYNAM C( CVi ew, CwWhd)

AR

/1 in header file
class CView : public Cwd

{
public:

static CRuntinmed ass classCView, \

virtual CRuntined ass* GetRuntinmed ass() const;
}
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[/l in inplenentation file
static char _IpszCviewWf] = "CView';
CRuntimeC ass CView :classCView = {

_I pszCVi ew, sizeof (CView), OxFFFF, NULL,

&CWAd: : cl assCWhd, NULL };

static AFX_CLASSINIT _init_CView & Vi ew. : cl assCVi ew) ;
CRunt i ned ass* CVi ew. : Get Runti ned ass() const

{ return & Vi ew : cl assCVi ew;, }

WERLC o A LURE R T Ry W S % DECLARE_DYNAMIC(Crox)

IMPLEMENT DYNAMIC(Cxxx, Cxxxbase) > ﬁﬁ%‘a’?‘}’!’ﬁﬁjﬁﬁ%ﬁ[ T f[ﬁﬁﬁl@j =8

Cxxx::classCxxx

“Cxxx”

sizeof(Cxxx)

OXFFFF

m_pfnCreateObjectr— NULL

m_pBaseClass T Cxxxbase::classCxxxbase

m_pNextClass T——ctxxxx5 >4

FORLHBE » fIVTIFOPR » RERLF RIS R - =S - VI R - 2
o % W AR CObject » 1 f= 2= "I 3% v 51 & DECLARE_DYNAMIC 1

IMPLEMENT DYNAMIC > * El’ﬁ H]JI%“?W[W :

/1 in header file
cl ass Cbj ect
{
public:
virtual CRuntined ass* GetRuntinmed ass() const;
public:
static CRuntinmed ass cl assCbj ect;

}s
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[/l in inplenentation file
static char szCbject[] = "Coject";
struct CRuntinmeC ass Coj ect::classClhj ect =
{ szCvj ect, sizeof (Cbject), Oxffff, NULL, NULL };
static AFX_CLASSINIT _init_COnject (& Coj ect:: cl assChj ect) ;

CRunti meC ass* CObj ect:: GetRunti meCl ass() const

{
return & hj ect: : cl assChj ect;

}
22 > CRuntimeClass [l static g?gﬁ@;ﬂg?}%mmﬁ = (gpfd "f“",@\?&l? , %’Iﬁ?ﬁ?ﬁ'?ﬁ
279 TIEE EY (R - 4]

[/ in inplenentation file
CRunti meC ass* CRuntinmeC ass::pFirstCass = NULL;

R R TSR IR AR o

CObject::classCObject

“CObject”
sizeof(CObject
— (CObject)
CRuntimeClass::pFirstClass OxFFFF
('static fgly)

m_pfnCreateObjectr— NULL

m_pBaseClass T NULL

m_pNextClass T ctxXX35A
NULL
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E{EIWJ%E?C Frame3 % .h ﬁiH[?J’E’WHUEI?{ .

| CObject I
|—| CCmdTarget I

CWinThread
CWinApp

cl ass CObj ect

{

H

class CCndTarget : public CObject

{
DECLARE_DYNAM C( COmdTar get )

H
class CWnThread : public CCmdTarget

{
DECLARE_DYNAM C( CW nThr ead)

H
class CWnApp : public CWnThread

{
DECLARE_DYNAM C( CW nApp)

H
cl ass CDocunent : public CCndTar get

{
DECLARE_DYNAM C( CDocunent )
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}s

class CWd : public CCndTarget
{
DECLARE_DYNAM C(COWhd) // 97 MFCf|il DECLARE_DYNCREATE() - fl ™ afj
b
class CFrameWhd : public CWhd
{
DECLARE_DYNAM C( CFr ameWd) // %147 MFC| ;L DECLARE_DYNCREATE() » fL™ ] -
b
class CView : public Cwd
{
DECLARE_DYNAM C( CVi ew)
b
class CWWnApp : public CWnApp
{
b
cl ass CWFramewWid : public CFrameWd
{
) [1 47 MEC R A= [ 1531 F] DECLARE_DYNOREATE() » i Ay -
b
class CWDoc : public CDocunent
{
) [1 47 MEC R A= [ 1531 F] DECLARE_DYNOREATE() » ™ Ay -
b
class CWView : public CView
{
coo I BT MECER R[5 E) DECLARE_DYNCREATE() » f4 ™ ] «
b

FE{TFE=Y Frame3 7 .cpp ﬁi’f[l?ﬁﬁﬂf‘?ﬁﬁ‘:l

| MPLEMENT_DYNAM C( CCndTar get, CCbj ect)

| MPLEMENT_DYNAM C( CW nThr ead, CCndTar get)

| MPLEMENT_DYNAM C( CW nApp, CW nThr ead)

| MPLEMENT_DYNAM C(Cwhd, CCndTarget) // H#7% MFC14-fL 1 MPLEVENT_DYNCREATE() » fl™ fjj -

| MPLEMENT_DYNAM C( CFr ameWd, CwWd) 1 477 MFCH14-4L | MPLEMENT_DYNCREATE() » ™ T o
| MPLEMENT_DYNAM C( CDocunent, CCndTar get)

| MPLEMENT_DYNAM C( CVi ew, CWhd)

HORLAE VB 3 S A -
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CObject::classCObject

“CObject”

CCmdTarget::classCCmdTarget

“CCmdTarget”

BN

m_pBaseClass —|

m_pBaseClass

m_pNextClass

- m_pNextClass

+_

NULL

_l_

NULL

CFrameWnd::classCFrameWnd

b

“CFrameWnd”

m_pBaseClass

m_pNextClass =

CDocument::classCDocument

“CDocument”

m_pBaseClass

& 3-1

m_pNextClass

N

CWinThread::classCWinThread

‘«:

“CWinThread”

m_pBaseClass
m_pNextClass

CWnd::classCWnd CWinApp::classCWinApp
“CWnd” > “CWinApp”
m_pBaseClass ”/ m_pBaseClass |
m_pNextClass m_pNextClass
CView::classCView
“CView”
( static &)
CRuntimeClass::pFirstClass
m_pBaseClass
- m_pNextClass

CRuntimeClass 1» 4 *# g 22 $2 =13 %—Tqﬁ o & = FIH|FE RTTI ‘? R 15

L

sion

o}

?.T?fl'?ﬁ'%gf[ﬁﬁﬂﬂfﬂ%[ﬁﬁ@ﬁ'r} » P854 main Fﬂ?“ FII=[L PrintAllClasses » FIFHT’/UH[ﬁUiﬁ

void PrintAll d asses()

{

CRunt i med ass* pd ass;

/1 just walk through the sinple list of

for

(pdass =

pd ass =

CRunt i med ass: : pFi rstd ass;
pCl ass->m pNext C ass)

R pUsEH £ ~ Prif ] ~ ] schemano. H]H s ¢

regi stered cl asses
pC ass ! = NULL;

cout << pd ass->m| pszd assNane << "\n";
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cout << pC ass->mnObjectSize << "\n"
cout << pd ass->mwSchema << "\n"

}

Frame3 [1¥ffy 4] \r/[J%’FT}%”%ﬁH%E i

[t

T, ay)

) r‘r:fé ( Eﬁf?ﬁﬁ@g\ru ’;E{j._,ﬁ%}‘ﬂc‘j[l , ﬁ,—;ﬁ%

cl my.cpp nfc.cpp <Enter>

Frame3 U=y -

CVi ew

4

65535
CDocunent
4

65535

CFr ameWhd
4

65535
Cwad

4

65535

CW nApp
12

65535

CW nThr ead
4

65535
CCndTar get
4

65535
Chj ect

4

65535

Frame3 3otz

18

Ao T g

MFC.H

#0001 #define BOOL int
#0002 #define TRUE 1
#0003 #define FALSE O
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#0004
#0005
#0006
#0007
#0008
#0009
#0010
#0011
#0012
#0013
#0014
#0015
#0016
#0017
#0018
#0019
#0020
#0021
#0022
#0023
#0024
#0025
#0026
#0027
#0028
#0029
#0030
#0031
#0032
#0033
#0034
#0035
#0036
#0037
#0038
#0039
#0040
#0041
#0042
#0043
#0044
#0045
#0046
#0047
#0048
#0049

#defi ne LPCSTR LPSTR
typedef char* LPSTR
#define U NT int
#define PASCAL _stdcall

#i ncl ude <i ostream h>

class Chj ect;

struct

{

CRunt i red ass

/] Attributes

}s

struct

LPCSTR m | pszCl assNane;

int mnObjectSize;

U NT mwSchema; // schema nunber of the |oaded class

Chj ect * (PASCAL* m pfnCreateCbject)(); // NULL => abstract cl ass
CRunt i reCl ass* m pBase(d ass;

/1 CRuntinmed ass objects |linked together in sinple |ist
static CRuntimeCl ass* pFirstCl ass; // start of class |ist
CRunti meCl ass* m pNextCl ass; // linked list of registered classes

AFX_CLASSI NI T
{ AFX_CLASSI NI T( CRunt i ned ass* pNewC ass); };

#defi ne RUNTI ME_CLASS(cl ass_nane) \

(&cl ass_nane: : cl ass##cl ass_nane)

#defi ne DECLARE_DYNAM C(cl ass_nane) \

publi c:

\
static CRunti ned ass cl ass##cl ass_nane; \
virtual CRuntineC ass* GetRuntinmed ass() const;

#define _| MPLEMENT_RUNTI MECLASS( cl ass_name, base_cl ass_nanme, wSchema, pfnNew) \

static char _| psz##cl ass_nane[] = #cl ass_nane; \
CRunti meCl ass cl ass_nane: : cl ass##cl ass_name = { \
_| psz##cl ass_nane, sizeof (cl ass_nane), wSchena, pfnNew, \
RUNTI ME_CLASS( base_cl ass_nane), NULL }; \

static AFX_CLASSINIT _init_##cl ass_nane(&cl ass_nane: : cl ass##cl ass_nane); \

CRunt i mred ass* cl ass_nane: : Get Runti neCl ass() const \
{ return &cl ass_nane: : cl ass##cl ass_nane; } \

#defi ne | MPLEMENT _DYNAM C(cl ass_nane, base_cl ass_nane) \

_| MPLEMENT_RUNTI MECLASS( cl ass_nane, base_cl ass_name, OxFFFF, NULL)
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#0050 class CObj ect

#0051 {

#0052 public:

#0053 Chj ect:: Coject() {

#0054 }

#0055 COhj ect:: ~CObject () {

#0056 }

#0057

#0058 virtual CRuntined ass* GetRuntinmed ass() const;
#0059

#0060 public:
#0061 static CRuntinmeC ass cl assChj ect ;

#0062 };

#0063

#0064 class CCndTarget : public CObject
#0065 {

#0066 DECLARE_DYNAM C( CCndTar get )

#0067 public:
#0068 CCndTar get: : COmdTarget () {

#0069 }

#0070 CCndTar get : : ~CCndTarget () {

#0071 }

#0072 };

#0073

#0074 class CWnThread : public CCndTar get
#0075 {

#0076 DECLARE_DYNAM C( CW nThr ead)

#0077 public:

#0078 CW nThread: : CWnThread() {
#0079 }
#0080 CW nThread: : ~CW nThread() {
#0081 }

#0083 virtual BOCL Initlnstance() {

#0084 return TRUE;
#0085 }

#0086 virtual int Run() {

#0087 return 1;

#0088 }

#0089 };

#0091 class Cwhd;
#0093 class CWnApp : public CWnThread

#0094 {
#0095 DECLARE_DYNAM C({ CW nApp)
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#0096
#0097
#0098
#0099
#0100
#0101
#0102
#0103
#0104
#0105
#0106
#0107
#0108
#0109
#0110
#0111
#0112
#0113
#0114
#0115
#0116
#0117
#0118
#0119
#0120
#0121
#0122
#0123
#0124
#0125
#0126
#0127
#0128
#0129
#0130
#0131
#0132
#0133
#0134
#0135
#0136
#0137
#0138
#0139
#0140
#0141

publi c:

CW nApp* m pCurrent W nApp;
CWhd* m_pMai nWAd;

public:

b

cl

{

CW nApp: : CW nApp()  {
m pCurrent WnApp = this;
}

CW nApp: : ~CW nApp() {
}

virtual BOCL InitApplication() {
return TRUE;
}
virtual BOOL Initlnstance() {
return TRUE;
}
virtual int Run() {
return CWnThread: : Run();
}

ass CDocunent : public CCndTar get

DECLARE_DYNAM C( CDocunent )

public:

}s

cl

{

CDocunent : : CDocunent () {

}
CDocunent : : ~CDocunent () {
}
ass CWhd : public CCmdTar get

DECLARE_DYNAM C({ CWhd)

public:

Cwad: : Cwad()

virtual BOOL Create();
BOOL CreateEx();
virtual BOOL PreCreateW ndow();
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#0142 class CFraneWhd : public Cwd
#0143 {

#0144 DECLARE_DYNAM C( CFr aneWd)
#0145 public:

#0146 CFrameWhd: : CFrameWhd() {
#0147 }
#0148 CFrameWhd: : ~CFrameWhd() {
#0149 }

#0150 BOOL Create();
#0151 virtual BOOL PreCreateW ndow();

#0152 };

#0153

#0154 class CView : public Cwd
#0155 {

#0156 DECLARE_DYNAM C( CVi ew)

#0157 public:
#0158 CView:Cviewm) {

#0159 }
#0160 CView :~Cviewm) {
#0161 }
#0162 };

#0163

#0164

#0165 // gl obal function
#0166 CW nApp* Af xGet App();

MFC.CPP

#0001 #include "ny.h" // rﬁLF;Zﬁ *onfe. h > [T CWW nApp fotss - Bl ..
#0002

#0003 extern CMyW nApp t heApp;

#0004

#0005 static char szClbject[] = "Clbject";
#0006 struct CRuntined ass CObj ect: :cl assClbj ect =

#0007 { szCpj ect, sizeof (Cbject), Oxffff, NULL, NULL };
#0008 static AFX _CLASSINIT _init_CObject (&Chj ect: : cl assCbj ect) ;
#0009

#0010 CRuntined ass* CRunti ned ass: : pFirstd ass = NULL;

#0011

#0012 AFX_CLASSI NI T: : AFX_CLASSI NI T( CRunt i meCl ass* pNewd ass)
#0013 {

#0014 pNewCl ass->m pNext C ass = CRunti neC ass: : pFi rst C ass;
#0015 CRunti meC ass: : pFirstC ass = pNewCl ass;

#0016 }

#0017

#0018 CRunti ned ass* CObj ect: : Get Runti ned ass() const
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#0019
#0020
#0021
#0022
#0023
#0024
#0025
#0026
#0027
#0028
#0029
#0030
#0031
#0032
#0033
#0034
#0035
#0036
#0037
#0038
#0039
#0040
#0041
#0042
#0043
#0044
#0045
#0046
#0047
#0048
#0049
#0050
#0051
#0052
#0053
#0054
#0055
#0056
#0057
#0058
#0059
#0060
#0061
#0062

{
return &CObj ect: : cl assCObj ect ;

}

BOOL CWd: : Create()
{
return TRUE;

}

BOOL CWhd: : Cr eat eEX()
{
Pr eCr eat eW ndow() ;
return TRUE;

}

BOOL CWhd: : PreCr eat eW ndow()
{

return TRUE;
}

BOOL CFranmeWhd: : Create()
{

Creat eEx();

return TRUE;
}

BOOL CFrameWhd: : PreCr eat eW ndow()
{

return TRUE;
}

| MPLEMENT_DYNAM C( CCndTar get, CCbj ect)

| MPLEMENT_DYNAM C( CW nThr ead, CCndTar get)
| MPLEMENT_DYNAM C( CW nApp, CW nThr ead)

| MPLEMENT_DYNAM C(CwWhd, CCndTar get )

| MPLEMENT_DYNAM C( CFr ameWd, CwWd)

| MPLEMENT_DYNAM C( CDocunent, CCndTar get )

| MPLEMENT_DYNAM C( CVi ew, CWhd)

/1 global function
CW nApp* Af xGet App()
{
return theApp. m pCurrent W nApp;

}
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MY.H

#0001 #i ncl ude <iostream h>

#0002 #include "nfc. h"

#0003

#0004 class CWW nApp : public CW nApp
#0005 {

#0006 public:

#0007 CM/W nApp: : CWW nApp()
#0008

#0009 CMYW nApp: : ~CMWW nApp()
#0010

#0011

#0012 virtual BOOL Initlnstance();

#0013 };

#0014

#0015 class CWFrameWd : public CFraneWd
#0016 {

#0017 public:

#0018 CW/FrameWnd() ;

#0019 ~CWFramewid() {

#0020 }

#0021 };

#0022

#0023

#0024 class CWDoc : public CDocunent
#0025 {

#0026 public:

#0027 CMyDoc: : CMyDoc()
#0028

#0029 CMyDoc: : ~CyDoc()
#0030

#0031 };

#0032

#0033 class CWView : public CView
#0034 {

#0035 public:

#0036 CMyVi ew. : CWy Vi ew()
#0037

#0038 CMyVi ew. : ~CW Vi ew( )
#0039

#0040 };

#0041

#0042 // gl obal function
#0043 void PrintAll d asses();

{
}
{
}

{
}
{
}




B
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MY.CPP

#0001 #include "my. h"

#0002

#0003 CM/W nApp t heApp;

#0004

#0005 BOOL CMYW nApp: : I nitlnstance()

#0006 {

#0007 m pMai nWAd = new CMyFr anmeWhd;

#0008 return TRUE

#0009 }

#0010

#0011 CW/FranmeWhd: : CWFr aneWhd()

#0012 {

#0013 Create();

#0014 }

#0015

#0016 void PrintA | d asses()

#0017 {

#0018 CRunt i meCl ass* pd ass;

#0019

#0020 /1 just walk through the sinple list of registered classes
#0021 for (pdass = CRuntined ass:: pFirstd ass; pdass != NULL;
#0022 pC ass = pC ass->m pNext Cl ass)

#0023 {

#0024 cout << pC ass->m| pszC assName << "\n";
#0025 cout << pC ass->m nOoj ectSize << "\n";
#0026 cout << pd ass->m wSchema << "\n";
#0027 }

#0028 }

#0029 /- m oo oo
#0030 // main

HOO03L /- - m o m oo
#0032 void main()

#0033 {

#0034 CW nApp* pApp = Af xGet App();

#0035

#0036 pApp- >l ni t Appl i cation();

#0037 pApp- >l nitlnstance();

#0038 pApp- >Run();

#0039

#0040 Print Al | d asses();

#0041 }

139



140

%“TQ

J

WP

IsKindOf (EURIFERE)

?J’J

1.

B 31 IR TIPS A BUUCH IsKindOf WS EESET

k% CObject i &~ {li IsKindOf Frz% » B¢ RLIFE U6 BEATE B R RE = - SO 1
éfgi’rﬁfr#g, TS CRuntimeClass 1 {F £ J 2 KIR BI S FIIFU A Fh— — P5f o =
Sl (T RIS ) o W[ TRUE > HI - FALSE :

/1 in header file
cl ass Chj ect

{
publi c:

BOOL | sKi ndOF (const CRunti neCl ass* pCl ass) const;
H

[/l in inplenentation file
BOOL CObj ect: :|sKi ndOF (const CRunti meCl ass* pCl ass) const
{
CRunti meCl ass* pC assThis = Get Runti nmeC ass();
while (pd assThis !'= NULL)

{
if (pCassThis == pC ass)
return TRUE;
pCd assThis = pC assThi s->m pBaseC ass;
}
return FALSE; // wal ked to the top, no natch

L2 while SR FIFSEIMERORL TR B UEERLIE R m_pBaseClass [i|ZE
m_pNextClass ° @I%‘ﬂ P L kL

CVi ewr pView = new CVi ew,

pVi ew >| sKi ndOF ( RUNTI ME_CLASS( CW nApp) ) ;
IsKindOf (3 Y B 2Rl &CWindpp::classCWindpp © (14" |#]]"] GetRuntimeClass
AIVH &CView::classCView » JRiz f’ﬁﬁ”ﬁﬁlj#’* (g8 31 +% > ’fl’?F?ﬂ' f’ﬁ;ﬁiﬁ}‘ [H[Jféfgl
CView ~ CWnd ~ CCmdTarget ~ CObject) > =&~ [ CRuntimeClass ?’JHF}JF',TQ > Hip
L HI CView::classCView EILJTFVFQ,'L?]L ° fﬁﬁlﬁl[ﬁ{f Hk s RS IsKindOf 'ﬁ:’JJ 0
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2. IsKindOf [9f 5] 47840

CWDoc* pMyDoc = new CMyDoc;
CWVi ewr pM/View = new CWVi ew,

cout << pMyDoc->I sKi ndOf ( RUNTI ME_CLASS( CwDoc) ) ; Il g EH TRUE
cout << pMyDoc- >l sKi ndOf (RUNTI ME_CLASS(CDocunent)); // '[EJ%H TRUE
cout << pMyDoc- >| sKi ndOF (RUNTI ME_CLASS( COndTarget)); // '/ TRUE

cout << pMyDoc->I sKi ndOf ( RUNTI ME_CLASS( CObj ect)); /'l EFEHE TRUE
cout << pMyDoc->I sKi ndOf ( RUNTI ME_CLASS( CW nApp) ) ; Il EFIEHE FALSE
cout << pMyDoc- >l sKi ndOf ( RUNTI ME_CLASS(CVi ew) ) ; 11l FALSE
cout << pMyVi ew >l ski ndOf (RUNTI ME_CLASS(CVi ew) ) ; Il g g TRUE
cout << pMyVi ew >| sKi ndOf ( RUNTI ME_CLASS( CObj ect ) ) ; Il EFEHE TRUE
cout << pMyVi ew >I sKi ndOf ( RUNTI ME_CLASS( CWd) ) ; /1 ’(:%FZ%’(% TRUE

cout << pMyVi ew >l sKi ndOf (RUNTI ME_CLASS( CFrameWhd) ); // [’.;"’:T’I;,;Z;%?% FALSE

IsKindOf Flflﬁh’_%zﬁﬁfﬂf’ﬁj Frame4 f[I -

Frame4 3u MU=

Frame4 Z* Frame3 JkfF[J TR pE- T [ﬁjﬁl@ﬂ?ﬁi{ﬁ'ﬁ'lﬁﬁﬁ@ » Tt CObject {111 _F IsKindOf [
?CF'SJ;‘ELI'LFI%?%:’% & ﬁ'%ﬁijﬁw (non-MFC HKiH[l) “HZ| "KM FIERA , 11

/1 in header file
cl ass CWFramewWhd : public CFramewWd

{
DECLARE_DYNAM C( CMyFr amend) // 7 MFCHH*fligHI ! #kL DECLARE_DYNCREATE()
- 11 i {43 DECLARE_DYNCREATE() 3 7]
b
class CMyDoc : public CDocunent
{
DECLARE_DYNAM C(CMyDoc) // 7 MFCFH="F|1i5 ) # f.L DECLARE_DYNCREATE()
- I 71575 114545 DECLARE_DYNCREATE() #7)
b
class CWView : public CView
{
DECLARE_DYNAM G( CM)Vi ew) // 7 MECTH=[[ 55K H #f i1 DECLARE_DYNCREATE()
- 11 i {4 DECLARE_DYNCREATE() 3 7]
b
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[/l in inplenentation file

| MPLENENT_DYNAM C( CMyFr ameWd, CFrameWd) // 7 MFCHZS |55 HI% 9/ kL | MPLEMENT _DYNCREATE()
11 FiE3S [ #54% MPLEVENT_DYNCREATE() 767

| MPLENENT_DYNAM C( CMyDoc, CDocument) // i MECHIZ 13 HIH (kL | MPLEMENT_DYNCREATE( )
11 FiES [ #54% MPLEVENT_DYNCREATE() 76/

| MPLEMENT_DYNAM C( CMyVi ew, CVi ew) I1 7 MFCHIZ 155 I 91 kL | MPLEMENT _DYNCREATE( )
11 FiE3S [ #54% MPLEVENT_DYNCREATE() 767

5Tl Framed fOURUGRE > 00 1) 7 F,f‘lﬁ{u R IS Z[SE RO © Framed [,
A TR R (SR CRUpR R = 1 e ’ﬁ%‘ifﬂ% VA FEY Fi%ﬁ“’ — ) -
cl my.cpp nfc.cpp <Enter>

“ A[IkL Frame4 fodh =5

pMyDoc- >I sKi ndOf ( RUNTI ME_CLASS( CMyDoc) )
pMyDoc- >l sKi ndOF ( RUNTI ME_CLASS( CDocunent ) )
pMyDoc- >l sKi ndOF ( RUNTI ME_CLASS( CCndTar get ) )
pMyDoc- >l sKi ndOF ( RUNTI ME_CLASS( CObj ect))
pMyDoc- >l sKi ndOF ( RUNTI ME_CLASS( CW nApp) )
pMyDoc- >I sKi ndOf ( RUNTI ME_CLASS( CVi ew) )

OO R R ER

pMyVi ew > sKi ndOF ( RUNTI ME_CLASS( CVi ew) )
pMyVi ew > sKi ndOF ( RUNTI ME_CLASS( CObj ect ) )
pMyVi ew >I sKi ndOf ( RUNTI ME_CLASS( CWhd) )
pMyVi ew > sKi ndOF ( RUNTI ME_CLASS( CFr ameWd) )

[ I N

pMyWAd- > sKi ndOF ( RUNTI ME_CLASS( CFr ameWd) )
pM/WAd- >I sKi ndOf ( RUNTI ME_CLASS( CWhd) )
pM/WAd- >I sKi ndOf ( RUNTI ME_CLASS( CObj ect ) )
pMyWAd- > sKi ndOF ( RUNTI ME_CLASS( CDocunent ) )

oOrR kLR
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Dynamic Creation (Z3&54 %)

o) T o R > Ry TR, (R R e o 2
i e | R Lok (O 2 o IR -

R fﬁk?ﬁﬁ“ﬁ“&g‘fﬁj*'i% eyt R TR B R USEPTET
o HR) £7 R IR LS VEER R 001D B el -
i TR RIS L BES E%Hrpfiﬁ@F4 IR B U (ELRLEE 57 S B b i -

i/[ff'»'ﬂﬁ:%?@@%THIJFIU*'J‘F%'éa&&z%HIJf;J%EHI PR (R SRR O A

i}* El] j}{ﬁj’q’ﬁlﬁﬁ CRuntimeClass::CreateObject ) Jﬂﬁ%lf#& Z’:EH[J?*'J%LHI ) ‘F[f’iﬁ?“&ﬁt
.733;@%@4 IR €7 o SR T TSR, S PR o SRR
ﬁ?Fﬁ‘ =t (1H’FE'* JE&F“ C++ @’f?ﬂ) & F P .

il

e

bl

Z%TH]J?J%%E‘Ji F B CRuntimeClass ¥ RLE| 1 Rd (™

/'l in MFC. H
struct CRuntined ass
{

/1 Attributes
LPCSTR m | pszC assNane;
int mnObjectSize;
U NT mwSchena; // schema nunber of the |oaded class
Chj ect* (PASCAL* m pfnCreateOoject)(); // NULL => abstract class
CRunti meC ass* m pBased ass;

Chj ect* CreateOnject();
static CRunti meC ass* PASCAL Load();

/1 CRuntinmed ass objects |linked together in sinple |list

static CRuntinmeC ass* pFirstClass; // start of class |ist
CRunti meC ass* m pNext C ass; /1 linked list of registered classes
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DECLARE_DYNCREATE / IMPLEMENT_DYNCREATE 3 %\

Fh v [N CRuntimeClass {1 #r 57 [ 55 Y A B > 25 11 F]3f By W 0 &
DECLARE_DYNCREATE #1 IMPLEMENT DYNCREATE :

#defi ne DECLARE_DYNCREATE( cl ass_nane) \
DECLARE_DYNAM C( cl ass_nane) \
static CObject* PASCAL CreateObject();

#defi ne | MPLEMENT_DYNCREATE( cl ass_nane, base_cl ass_nane) \
Cbj ect* PASCAL cl ass_nane:: CreateCbject() \
{ return new class_nane; } \
_| MPLEMENT_RUNTI MECLASS( cl ass_nane, base_cl ass_nane, OxFFFF, \
cl ass_nane: : Creat ebj ect)

¥RL s I') CFrameWnd £ (7] » mr/[ﬁﬁ?‘ﬁ% :

/1 in header file
class CFraneWhd : public Cwd
{

DECLARE_DYNCREATE( CFr ameWhd)
b
/1 in inplenmentation file

| MPLEMENT DYNCREATE( CFr ameWid, CWid)

MR (0 SRR P AR N D

/1 in header file
class CFraneWhd : public Cwd

{

publi c:
static CRuntimeCl ass cl assCFrameWd;
virtual CRuntineC ass* GetRuntimed ass() const;
static CObject* PASCAL CreateObject();

b

/1 in inplenmentation file
Cbj ect* PASCAL CFrameWhd: : Cr eat ebj ect ()
{ return new CFrameWd; }
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static char _| pszCFrameWhd[] = " CFranmeWd";
CRunt i meCl ass CFranmeWhd: : cl assCFrameWd = {
_| pszCFr aneWhd, si zeof (CFraneWhd) , OxFFFF, CFraneWhd: : Cr eat eObj ect ,
RUNTI ME_CLASS(CwWhd), NULL };
static AFX _CLASSINIT _init_CFranmeWhd(&CFr aneWhd: : cl assCFr aneWhd) ;
CRunt i meCl ass* CFranmeWhd: : Get Runti meCl ass() const
{ return &CFranmeWd: : cl assCFrameWd; }

&gﬁlqﬁ Ppre

CObject::classCObject CCmdTarget::classCCmdTarget CWinThread::classCWinThread
“CObject” \ “CCmdTarget” \ “CWinThread” \
m _pBaseClass —] ™M pBaseClass m _pBaseClass
Fm _pNexiClass bW pNoxiClass L pNexiClass
NOLL NULL
CFrameWnd::classCFrameWnd CWnd::classCWnd CWinApp:iclassCWinApp
o [ Crramewnd" CWnd" CWinApp"
™ pBaseClass T pBaseClass —/ ™ pBaseClass __/
™ _PNexiClass ™ _pNexiClass ™ _PNexiClass
CDocument::iclassCDocument CView::classCView
“CDocument” “CView"
( static @ § )
CRuntimeClass::pFirstClass
m _pBasecClass - ™M pBaseClass
LW pNexiClass Fm _pNeoxiClass

PPk S ) CreateObject [r=" C\THT » [IfI@ new Hipf o

PEI & pUERTS I'F’Ejffiif/f@ﬁ’ PJFih > st pifiz 4 55 (Dynamic Creation ) F JFIJi’:FI['}J[J?[ )
SR Bt T ST E I (RTS8, _DYNCREATE ™1 % %%+ _DYNAMIC

E
o e N

R T B IE S Frame6 o 4 3 5V 45|~ flf FrameS Fs% » 7|1 [#£§%- MFC 2.5
%ﬁsaﬁrmpmi FE RIS @ TR A L AR T
o FHHEAL G S MFC 4ox (975 RIFRI % U - 171|254 FrameS & (R[5
(R
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NPT

B fy[A4=" Frame6 ¥ .h ﬁ"“'ﬂiﬁﬁfﬁﬂﬂﬁff, :

cl ass

}s

cl ass

b

cl ass

b

cl ass

b

cl ass

}s

cl ass

}s

cl ass

b

cl ass

Cbj ect

CCndTarget : public CObject

DECLARE_DYNAM C( COmdTar get )

CW nThread : public CCndTarget

DECLARE_DYNAM C( CW nThr ead)

CW nApp : public CWnThread

DECLARE_DYNAM C{ CW nApp)

CDocunent : public CCndTar get

DECLARE_DYNAM C( CDocunent )

Cwad : public CCndTar get

DECLARE_DYNCREATE( CWhd)

CFrameWhd : public Cwhd

DECLARE_DYNCREATE( CFr ameWhd)

CView : public CwWd

DECLARE_DYNAM C{ CVi ew)

CM/W nApp : public CWnApp

CW/FrameWnd : public CFrameWd
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DECLARE_DYNCREATE( CMyFr ameWad)

H
class CWDoc : public CDocunent

{
DECLARE_DYNCREATE( CMyDoc)

H
class CW/View : public CView

{
DECLARE_DYNCREATE( CMyVi ew)

h
 .cpp ﬁi’f[l’\/?]:“:gj‘gﬁl’g;

| MPLEMENT_DYNAM C( CCndTar get, CCbj ect)

| MPLEMENT_DYNAM C( CW nThr ead, CCndTar get)

| MPLEMENT_DYNAM C( CW nApp, CW nThr ead)

| MPLEMENT_DYNCREATE( CWhd, CCndTar get )

| MPLEMENT_DYNCREATE( CFr aneWhd, CwWhd)

| MPLEMENT_DYNAM C( CDocunent, CCrmdTar get)

| MPLEMENT_DYNAM C( CVi ew, CWhd)

| MPLEMENT_DYNCREATE( CW Fr ameWhd, CFr aneWhd)
| MPLEMENT_DYNCREATE( CWyDoc, CDocunent )

| MPLEMENT_DYNCREATE( CMW/ Vi ew, CVi ew)

i

PR B 3-2 5 [ -
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CObject::classCObject CCmdTarget::classCCmdTarget CWinThread::classCWinThread
“CObject” “CCmdTarget” “CWinThread” ;
4 4 4
m_pfnCreateObjecL_,NULL m_pfnCreateObjecL_,NULL m_pfnCreateObjecL_,NULL
r' m_pNextClass ~ m_pNextClass ~ m_pNextClass
NULL
CFrameWnd::classCFrameWnd CWnd::classCWnd CWinApp::classCWinApp
f “CFrameWnd” > “CWnd” > “CWinApp”
12 4 4
m_pfnCreateObject|,. m_pfnCreateObject], m_pfnCreateObjecL_,NULL
m_pNextClass m_pNextClass m_pNextClass
CDocument::classCDocument CView::classCView
“CDocument” “CView” | ('static f@glf)
4 4 CRuntimeClass::pFirstClass
m_pfnCreateObject»NuLL m_pfnCreateObject>NuLL
m_pNextClass ~ m_pNextClass

8 3-2 Il CRuntimeClass f'i*?FE:f’ ri%ﬁ'lﬁ,'l%ﬁﬁ 1 o B = FIP|FERREE
2 A (Dynamic Creation) % BEi = & o "' m_pfnCreateObject
TR NULL %+ PR BhgEs A o

Lils}

0 2 PR MAERRES % - 11Tt main 211 LESE - BB -

voi d main()

{

/| Test Dynami c Creation
CRunt i med ass* pd assRef;

Cbj ect* pOb;
whi | e(1)
{
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if ((pC assRef = CRuntinmeC ass::Load()) == NULL)
br eak;

pCb = pd assRef->CreateObj ect ();
if (pGb !'= NULL)
pOb- >SayHel | o() ;

-

j“"I?s"?,?{‘ CRuntimeClass::CreateObject #! CRuntimeClass::Load Y[I'™ :

/1 in inplenentation file
Chj ect* CRunti meCl ass: : Creat eObj ect ()
{
if (mpfnCreateCbject == NULL)
{
TRACEL("Error: Trying to create object which is not "
"DECLARE_DYNCREATE \ nor DECLARE SERI AL: %s.\n",
m | pszCl assNane) ;
return NULL;

}

Chj ect* pOhj ect = NULL;
pObj ect = (*m pfnCreateObject)();

return pObject;
}

CRunt i mred ass* PASCAL CRunti ned ass: : Load()
{
char szC assNane[ 64] ;
CRunt i meCl ass* pd ass;
/1 JIJHQU : instead of Load fromfile, we Load from cin.

cout << "enter a class nane... ;
cin >> szd assNane;

for (pdass = pFirstdass; pdass != NULL; pd ass = pd ass->m pNext d ass)

{
if (strcnp(szC assNane, pCl ass->m | pszCl assNane) == 0)
return pC ass;

}

TRACEL("Error: Class not found: % \n", szC assNane);
return NULL; // not found
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A B RREDEREOIE S SR IAVIEE 3 UL ORERAE 2 ) Sk %
I A= O FE o g S VIR O P [
FAFH=" SayHello - %541 SayHello 3t bRk > A D RIFOT FFEITE - fp=pll
HIT IRV SayHello fii=* > SR IV fly -

%?* > main j}'*L HIpY while 3t~ FI27E CRuntimeClass::Load [# [l NULL ?F’T@
1=+ | CRuntimeClass::Load fc'iﬂ”@l'[ﬁ‘ FEEIJEJ%%J IS T Z -t £5 pR 2
?‘ETE% » VR NULL © g e HIbRL=y £ s i ﬁ?ﬁ?VEIU@E"I%“?{‘ o

i

Frame6 F”F{ 1977 [J'\. ﬁ%%’ ﬁi(%{jﬁ@g\ru E[:figy{p ,ﬁ@ 57 4 d:] rij%f@spgy
»\.J - gﬁ)
cl my.cpp nfc.cpp <Enter>

[“hL Frame6 U= 3HH - F”ﬁﬁ‘%ﬁﬁ I (HEHAEEH) 35 % Pﬁ? KR £,

enter a class nane... CObject
Error: Trying to create object which is not DECLARE_DYNCREATE
or DECLARE SERI AL: Cnj ect.

enter a class nanme... CView
Error: Trying to create object which is not DECLARE_DYNCREATE
or DECLARE_SERI AL: CView.

enter a class nane... CWView
CWhd Construct or

CWVi ew Const ruct or

Hell o CWVi ew

enter a class nane... CM/FrameWd
CWhd Const ruct or

CFrameWhd Construct or

CMW/FrameWhd Constructor

Hel | o CMyFr anmeWhd

enter a class nane... CM/Doc
CWDoc Constructor
Hell o CWDoc
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enter a class nane... CWnApp
Error: Trying to create object which is not DECLARE_DYNCREATE
or DECLARE_SERI AL: CW nApp.

enter a class name... Cljhou (il — 17 "HTHIEISASE o (lfomiy) £7)
Error: Cass not found: CJjhou (FH“FHN)

Frame6 3o HlFRz T4

MFC.H

#0001 #define BOCOL int

#0002 #define TRUE 1

#0003 #define FALSE O

#0004 #define LPCSTR LPSTR

#0005 typedef char* LPSTR

#0006 #define U NT int

#0007 #define PASCAL _stdcall

#0008 #define TRACEL printf

#0009

#0010 #i ncl ude <i ostream h>

#0011 #include <stdio. h>

#0012 #incl ude <string. h>

#0013

#0014 class Cbj ect;

#0015

#0016 struct CRuntined ass

#0017 {

#0018 // Attributes

#0019 LPCSTR m | pszCl assNane;

#0020 int mnObjectSize;

#0021 U NT mwSchema; // schema nunber of the |oaded class
#0022 Cbj ect* (PASCAL* m pfnCreateObject)(); // NULL => abstract cl ass
#0023 CRunt i med ass* m pBased ass;

#0024

#0025 Cbj ect* CreateCbject();

#0026 static CRunti med ass* PASCAL Load();

#0027

#0028 /1 CRuntimed ass objects |linked together in sinple |ist

#0029 static CRuntimed ass* pFirstdass; // start of class list

#0030 CRunt i med ass* m pNext d ass; /1 linked list of registered classes
#0031 };

#0032

#0033 struct AFX CLASSINI T
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#0034 { AFX_CLASSI NI T(CRunti ned ass* pNewd ass); };
#0035

#0036 #defi ne RUNTI ME_CLASS(cl ass_nane) \

#0037 (&cl ass_nane: : cl ass##cl ass_nane)

#0038

#0039 #defi ne DECLARE_DYNAM C(cl ass_nane) \
#0040 public: \

#0041 static CRunti nmed ass cl ass##cl ass_nane; \

#0042 virtual CRuntined ass* GetRuntinmed ass() const;

#0043

#0044 #defi ne DECLARE _DYNCREATE(cl ass_nane) \

#0045 DECLARE_DYNAM C( cl ass_nane) \

#0046 static CObj ect* PASCAL Create(nject();

#0047

#0048 #define _| MPLEMENT_RUNTI MECLASS(cl ass_nane, base_cl ass_nane, wSchenm, pfnNew) \
#0049 static char _| psz##cl ass_nanme[] = #class_nane; \

#0050 CRunti meC ass cl ass_nane: : cl ass##cl ass_name = { \

#0051 _| psz##cl ass_nane, sizeof (class_nane), wSchenm, pfnNew, \
#0052 RUNTI ME_CLASS( base_cl ass_nane), NULL }; \

#0053 static AFX_CLASSI NI T _i ni t_##cl ass_nane( &cl ass_nane: : cl ass##cl ass_nane) ; \
#0054 CRunt i med ass* class_nane:: Get Runti neCl ass() const \

#0055 { return &cl ass_nane: : cl ass##cl ass_name; } \

#0056

#0057 #defi ne | MPLEMENT_DYNAM C(cl ass_nane, base_cl ass_nane) \

#0058 _| MPLEMENT_RUNTI MECLASS( cl ass_nane, base_cl ass_nanme, OxFFFF, NULL)
#0059

#0060 #defi ne | MPLEMENT _DYNCREATE( cl ass_nane, base_cl ass_nane) \

#0061 COhj ect* PASCAL cl ass_nane:: CreateObject() \

#0062 { return new cl ass_nane; } \

#0063 _ | MPLEMENT_RUNTI MECLASS( cl ass_nane, base cl ass_nane, OxFFFF, \
#0064 cl ass_nane: : Creat eObj ect)

#0065

#0066 class CObj ect

#0067 {

#0068 public:
#0069 Chj ect:: Coject() {

#0070 }

#0071 Chj ect:: ~COhject () {
#0072 }
#0073

#0074 virtual CRuntined ass* GetRuntinmed ass() const;

#0075 BOOL | sKi ndOf (const CRunti neC ass* pCl ass) const;

#0076

#0077 public:

#0078 static CRuntinmed ass cl assCbj ect;

#0079 virtual void SayHello() { cout << "Hello Cbject \n"; }
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#0080
#0081
#0082
#0083
#0084
#0085
#0086
#0087
#0088
#0089
#0090
#0091
#0092
#0093
#0094
#0095
#0096
#0097
#0098
#0099
#0100
#0101
#0102
#0103
#0104
#0105
#0106
#0107
#0108
#0109
#0110
#0111
#0112
#0113
#0114
#0115
#0116
#0117
#0118
#0119
#0120
#0121
#0122
#0123
#0124
#0125

}s

class CCndTarget : public CObject
{
DECLARE_DYNAM C( CCndTar get )
publi c:
CCrdTar get : : CCndTarget () {
}
CCndTar get : : ~CCndTar get () {
}
b

class CWnThread : public CCndTar get

{
DECLARE_DYNAM C( CW nThr ead)

public:
CW nThread: : CWnThread() {
}
CW nThr ead: : ~CW nThread() {
}
virtual BOOL Initlnstance() {
return TRUE;
}
virtual int Run() {
return 1;
}
b
cl ass CWhd;
class CWnApp : public CWnThread

{
DECLARE_DYNAM C( CW nApp)
public:
CW nApp* m pCurrent W nApp;
Cwhd* m_pMai nWAd;

public:
CW nApp: : CW nApp() {
m pCurrent WnApp = this;
}
CW nApp: : ~CW nApp() {
}

virtual BOOL InitApplication() {
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#0126 return TRUE;
#0127 }

#0128 virtual BOOL Initlnstance() {

#0129 return TRUE;
#0130 }

#0131 virtual int Run() {

#0132 return CWnThread: : Run();
#0133 }

#0134 };

#0135

#0136

#0137 class CDocunent : public CCndTar get

#0138 {

#0139 DECLARE_DYNAM C( CDocunent )

#0140 public:

#0141 CDocunent : : CDocunent ()

#0142

#0143 CDocunent : : ~CDocunent ()
#0144

#0145 };

#0146

#0147 class CWd : public CCrdTar get

#0148 {

#0149 DECLARE_DYNCREATE( CWhd)

#0150 public:

#0151 CWhd: : CWhd()  {

#0152 cout << "CWhd Constructor \n";
#0153 }

#0154 CWhd: : ~CWhd() {

#0155 }

#0156

#0157 virtual BOOL Create();

#0158 BOOL CreateEx();

#0159 virtual BOOL PreCreateW ndow();

#0160 voi d SayHello() { cout << "Hello Cwd \n"; }

{
}
{
}

#0161 };

#0162

#0163 class CFraneWhd : public Cwd
#0164 {

#0165 DECLARE_DYNCREATE( CFr amreWhd)

#0166 public:
#0167 CFrameWhd: : CFrameWhd()  {

#0168 cout << "CFrameWhd Constructor \n";
#0169 }
#0170 CFrameWhd: : ~CFrameWhd() {
#0171 }
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#0172
#0173
#0174
#0175
#0176
#0177
#0178
#0179
#0180
#0181
#0182
#0183
#0184
#0185
#0186
#0187
#0188

BOOL Create();
virtual BOOL PreCreateW ndow();
voi d SayHello() { cout << "Hello CFrameWd \n"; }

h

class CView : public Cwd
{
DECLARE_DYNAM C( CVi ew)
publi c:
CView:Cviem) {
}
CView :~Cviewm) {
}
b

/1 gl obal function
CW nApp* Af xGet App() ;

MFC.CPP

#0001 #include "my.h" // it should be nfc.h, but for CW/W nApp definition, so...
#0002

#0003 extern CMyW nApp t heApp;

#0004

#0005 static char szClbject[] = "Clbject"”;

#0006 struct CRuntined ass Cbject::classChhject =

#0007 { szCpj ect, sizeof (Cbject), Oxffff, NULL, NULL };

#0008 static AFX CLASSINIT _init_CObject (& Chject::classChhject);

#0009

#0010 CRuntined ass* CRuntined ass:: pFirstd ass = NULL;

#0011

#0012 AFX_CLASSI NI T:: AFX_CLASSI NI T(CRunt i ned ass* pNewd ass)

#0013 {

#0014 pNewd ass->m pNext 0 ass = CRunti ned ass:: pFirstd ass;

#0015 CRunt i med ass: : pFi rstd ass = pNewd ass;

#0016 }

#0017

#0018 CObj ect* CRunti ned ass: : Creat eCbj ect ()

#0019 ({

#0020 if (mpfnCreateCbject == NULL)

#0021 {

#0022 TRACEL("Error: Trying to create object which is not "
#0023 "DECLARE_DYNCREATE \ nor DECLARE SERI AL: %s.\n",
#0024 m | pszCl assNane) ;

#0025 return NULL;

#0026 }
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#0027

#0028 Chj ect* pOhj ect = NULL

#0029 pObj ect = (*m pfnCreatebject)();

#0030

#0031 return pObject;

#0032 }

#0033

#0034 CRunti ned ass* PASCAL CRunti nmed ass: : Load()

#0035 {

#0036 char szC assNane[ 64] ;

#0037 CRunt i meCl ass* pd ass;

#0038

#0039 /1 JIJHQU : instead of Load fromfile, we Load fromcin
#0040 cout << "enter a class nane... "“;

#0041 cin >> szC assNane;

#0042

#0043 for (pClass = pFirstC ass; pCass != NULL; pd ass = pd ass->m pNext O ass)
#0044 {

#0045 if (strcnp(szd assNane, pd ass->m | pszC assNane) == 0)
#0046 return pC ass;

#0047 }

#0048

#0049 TRACEL("Error: Class not found: % \n", szC assNane);
#0050 return NULL; // not found

#0051 }

#0052

#0053 CRuntined ass* Chj ect:: Get Runti ned ass() const

#0054 {

#0055 return & hj ect: : cl assChj ect;

#0056 }

#0057

#0058 BOOL CObj ect: : | sKindOf (const CRuntined ass* pd ass) const
#0059 ({

#0060 CRunti meC ass* pC assThis = Get Runti med ass();
#0061 while (pdassThis !'= NULL)

#0062 {

#0063 if (pdassThis == pd ass)

#0064 return TRUE;

#0065 pCd assThis = pd assThi s->m pBaseC ass

#0066 }

#0067 return FALSE; /1 wal ked to the top, no nmatch
#0068 }

#0069

#0070 BOOL Cwhd: : Create()

#0071 {

#0072 return TRUE
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#0073
#0074
#0075
#0076
#0077
#0078
#0079
#0080
#0081
#0082
#0083
#0084
#0085
#0086
#0087
#0088
#0089
#0090
#0091
#0092
#0093
#0094
#0095
#0096
#0097
#0098

}

BOOL CWhd: : Cr eat eEX()

{
Pr eCr eat eW ndow() ;

return TRUE;
}

BOOL CWhd: : PreCr eat eW ndow()

{
return TRUE;

}

BOOL CFranmeWhd: : Create()

{
Creat eEx();
return TRUE;

}

BOOL CFrameWhd: : PreCr eat eW ndow()

{
return TRUE;

}

CW nApp* Af xGet App()
{

#0099 return theApp. m pCurrent W nApp;

#0100 }

#0101

#0102 | MPLEMENT_DYNAM C( CCndTar get, CObj ect)
#0103 | MPLEMENT_DYNAM C( CW nThr ead, CCndTar get)
#0104 | MPLEMENT_DYNAM C( CW nApp, CW nThr ead)
#0105 | MPLEMENT_DYNAM C( CDocunent, CCndTar get)
#0106 | MPLEMENT_DYNCREATE(CwWid, CCndTar get)
#0107 | MPLEMENT_DYNAM C( CVi ew, CWhd)

#0108 | MPLEMENT_DYNCREATE( CFr aneWhd, CwWhd)

MY .H

#0001 #i ncl ude <iostream h>

#0002 #include "nfc. h"

#0003

#0004 class CWW nApp : public CW nApp

#0005 {

#0006 public:

#0007 CM/W nApp: : CWW nApp() {
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#0008
#0009
#0010
#0011
#0012
#0013
#0014
#0015
#0016
#0017
#0018
#0019
#0020
#0021
#0022
#0023
#0024
#0025
#0026
#0027
#0028
#0029
#0030
#0031
#0032
#0033
#0034
#0035
#0036
#0037
#0038
#0039
#0040
#0041
#0042
#0043
#0044
#0045
#0046
#0047
#0048
#0049
#0050

}
OWW nApp: : ~CWW nApp()  {
}

virtual BOOL Initlnstance();

}s

class CWFranmeWhd : public CFrameWd
{

DECLARE_DYNCREATE( CMyFr aneWhd)
public:
CW/FrameWnd() ;
~CW/FrameWhd() {

}

voi d SayHello() { cout << "Hello CWFrameWd \n"; }

h

class CWDoc : public CDocunent
{
DECLARE_DYNCREATE( CW/Doc)

public:

CWyDoc: : CWyDoc() {
cout << "CWDoc Constructor \n";
}

CWyDoc: : ~CWyDoc() {
}

voi d SayHello() { cout << "Hello CWDoc \n"; }

h

class CWView : public CView
{
DECLARE_DYNCREATE( CMyVi ew)

public:

CWView : CWViewm) {
cout << "CWVi ew Constructor \n";
}

CWView : ~CWViewm ) {
}

void SayHello() { cout << "Hello CWView \n"; }

h

/1 gl obal function
void Af xPrintAll C asses();
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MY.CPP

#0001 #include "my. h"

#0002

#0003 CM/W nApp t heApp;

#0004

#0005 BOOL CMYW nApp: : I nitlnstance()

#0006 {

#0007 m pMai nWAd = new CMyFr anmeWhd;

#0008 return TRUE;

#0009 }

#0010

#0011 CW/FranmeWhd: : CWFr aneWhd()

#0012 {

#0013 cout << "CWFranmeWd Constructor \n";

#0014 Create();

#0015 }

#0016

#0017 | MPLEMENT_DYNCREATE( CMyFr aneWhd, CFr aneWhd)
#0018 | MPLEMENT_DYNCREATE( CMyDoc, CDocunent)

#0019 | MPLEMENT_DYNCREATE( CMyVi ew, CVi ew)

#0020

#0021 void PrintA | d asses()

#0022 {

#0023 CRunti meC ass* pd ass;

#0024

#0025 /1 just walk through the sinple list of registered classes
#0026 for (pdass = CRuntined ass::pFirstdass; pdass != NULL;
#0027 pC ass = pC ass->m pNext Cl ass)

#0028 {

#0029 cout << pC ass->mlpszC assNanme << "\n";
#0030 cout << pC ass->mnOojectSize << "\n";
#0031 cout << pd ass->m wSchema << "\n";
#0032 }

#0033 }

0[O A B e T
#0035 // nmin

0[O T B e i T
#0037 void nmain()

#0038 {

#0039 CW nApp* pApp = AfxGet App();

#0040

#0041 pApp->1 ni t Application();

#0042 pApp- >l ni tl nstance();

#0043 pApp- >Run() ;

#0044
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#0045 // Test Dynamic Creation
#0046 CRunt i meCl ass* pC assRef;
#0047 Chj ect* pQo;

#0048 whi | e(1)

#0049 {

#0050 if ((pCassRef = CRuntinmeC ass::Load()) == NULL)
#0051 br eak;

#0052

#0053 pCb = pd assRef->CreateObj ect ();

#0054 if (pGb !'= NULL)

#0055 pOhb- >SayHel | o() ;

#0056 }

#0057 }

Persistence (V8 2 5 ) K23l

‘#’Jﬁfﬁl{f} |- 'H{Q—f Persistence » Bt RIFERLIT P (51« X |5“”}m\ “f - Power Eﬁ ’ Pﬁﬁmg
E o PO E S e

PR M ST « 7 Document/View ’—’AEUF%HI ) ?ﬁ%’i[?ﬂf’?ﬁ‘j* {55 document (¥
(F ) WIpE > 25 P E LI sy ﬁ'l%Q\'fl*E‘F@ ERfi AN o 55 PR gERL T
PSP 28 1 A B £ N

VG B « HPHS AR ) TP £ - S 9O Cimstantiate) —
PALE OIF o 5 P IRRLENTE % 55 ORISR 2 35 PR RS

MFC %~ % Serialize t{&ﬁfu FIPOTE Aoy £ P28 ~ MR POBHRE ~ A E o =~ =¥
FIPORIR  F VT (5>) AR TR (<) 10 % <overload> PIFPORHIE S .
HIRE SRS

i Serialize {0 EEIEI T (0 R0 ERRIFURI A PORIE S 5 H EEHIRLY A - PR
b Ok PRI ISP (1] ST Y R (-

160



ST MEC 4 RS I A

Serialize (Z*IZ%3)

T = DI I 2T R SRR < [T 5 UF) = FERLA 7 S AU (Stroke) ~ [T~

HIY o S54RI AR - RS I

CObject I CRect I
ot

ELf[1 CObList HI CDWordArray kL. MFC HLilt pusgipf]] » 7 HL&L- ][E‘f[ﬁ[] ) P’F’V’f‘ﬁ'[’[’f]’ﬁ’@
CObject 1= ™ Fpupaft » kL~ HHT1 > D W ﬁ%%ﬂif}_ "double word" - L}9f = [
K|l - CStroke #1 CRectangle #1 CCircle » {1751 CObject 1174 ™ [kl -

class CWDoc : public CDocunent

{
COoLi st m graphLi st;
CSize msizeDoc;
H
class CStroke : public CObject
{
CDWordArray m ptArray; /Il series of connected points
H
class CRectangle : public CObject
{
CRect mrect;
H

class CCircle : public CObject
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CPoint mcenter;
Ul NT m_r adi us;

IRERE = I 1F [0 3-8 P kL Serialize IVt ooy, LG hefitd 2
1% 3-3 SRR T

06 00 ; CObLi st el enents count
07 00 ;class nanme string length
43 53 74 72 6F 6B 65 ; " CSt roke"

02 00 ; DWordArray size

28 00 13 00 ; poi nt

28 00 13 00 ; poi nt

0A 00 ;class name string length
43 52 65 63 74 61 6E 67 6C 65 ;"CRectangle"

11 00 22 00 33 00 44 00 ; CRect

07 00 ;class name string length

43 43 69 72 63 6C 65 ;"Clrcle”
55 00 66 00 77 00 CPoi nt & radi us

07 00 ;class name string length
43 53 74 72 6F 6B 65 ; " CStroke"

02 00 ; DWordArray size

28 00 35 00 ; poi nt

28 00 35 00 ; poi nt

0A 00 ;class name string length
43 52 65 63 74 61 6E 67 6C 65 ;"CRectangle"

11 00 22 00 33 00 44 00 ; CRect

07 00 ;class name string | ength
43 43 69 72 63 6C 65 ;"CCrcle”

55 00 66 00 77 00 ; CPoi nt & radius

LT« (G0 R PRSI - ) EIBR SR - T e s
BT BI9E o IRGEDT 1) 100 FEREE > SO (WIS » 80 A » 1T 5538 PRI
55230 [ 778 2 TG RUPEO T AL -
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COblList m_graphList >

[co|=te
[cOl=te

;

£33 - fxd 3R Lz HEHAR DL

f‘\/; fF‘jFIJ JJ‘r‘iL:JJ/»F:‘g[gL#’/j l'if: IJJ?\IESJE?J; f’% s j‘_F@ T I’[E( ]'_Qﬁ% , ?*:' L'_LA:[H’J ﬁ:;l/ ﬁflﬂﬁﬂ_ﬁ\l ﬁg{f‘,‘]’: ﬁ"
RIS < ONBLRLEFATT =5 SR A €78 5 BLRLB AR - BT PR -
ﬁﬁﬁ’ J~J Q{Td’l 7[‘§1,’3i»4\ ,J‘ (l‘; B%E;L‘ Eljjj‘{“gﬂﬁﬁgﬁ\jj; FIEﬂ o P[ﬁr s -T F;'{I ?Uﬁ'ﬁi{ 'J‘ Vd*ﬁ'?ﬂﬁﬁ;% ffi
R0 o R PR AR S P ) -

iﬂ?]4 I'[E‘Ffﬂfs'g - ﬁrﬁfj r}:l'}gt/[: ] v[IfFlj#_Lﬁ’j[J ? EASFHN FIVEAS Y [ W?‘Q%@V%
LI R« ER TR S BRI L R ERLE [T e
5 SR -

" PURLEHIOR AL U TERL Serfalization [1F 15 :

163



164

J

By W IR

20 03 84 03

43 53 74 72 6F

28 00 13 00
28 00 13 00

43 52 65 63 74

43 43 69 72 63

28 00 35 00

28 00 35 00

11 00 22 00 33

55 00 66 00 77

; Docunent Size
; COoLi st el enents count

;new cl ass tag

; schenma

;class nane string length
6B 65 ; " CStroke"

; DWordArray size

; poi nt

; poi nt

;new class tag

; schema

;class name string |ength
61 6E 67 6C 65 ;" CRect angl e”
00 44 00 ; CRect

;new class tag

; schema

;class name string length
6C 65 ;"CCrcle"
00 ; CPoi nt & radius

;old class tag

; DWrdArray size
; poi nt

; poi nt

;old class tag
00 44 00 ; CRect

;old class tag
00 ; CPoi nt & radius

59?I/J e - I'[E‘EJJ A1 Serialization iUy =" MBI [ ESerialize 5 72”< 5

f

voi d CScribDoc:: Serialize(CArchive& ar)

{

}

if (ar.lsStoring())
ar << msi zeDoc;

el se

ar >> m si zeDoc;
m gr aphLi st. Seri alize(ar);

void CObList::Serialize(CArchive& ar)

{

if (ar.1sStoring()) {

ok

I ZY [V Document
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ar << (WORD) m nCount;
for (CNode* pNode = m pNodeHead; pNode ! = NULL; pNode = pNode- >pNext)
ar << pNode- >dat a;

}
el se {
WORD nNewCount ;
ar >> nNewCount ;
whi | e (nNewCount --) {
Cbj ect* newDat a;
ar >> newbDat a;
AddTai | (newDat a) ;
}
}
}
voi d CStroke:: Serialize(CArchive& ar)
{
m ptArray. Serialize(ar);
}
void CDWrdArray:: Serialize(CArchive& ar)
{
if (ar.1sStoring()) {
ar << (WORD) m nSi ze;
for (int i =0; i < mnSize; i++)
ar << mpbDatali];
}
el se {
WORD nd dSi ze;
ar >> nA dSi ze;
for (int i =0; i < mnSize; i++)
ar >> mpbDatali];
}
}
voi d CRectangle::Serialize(CArchive& ar)
{
if (ar.1sStoring())
ar << mrect;
el se
ar >> mrect;
}

void CCircle::Serialize(CArchive& ar)

{
if (ar.1sStoring()) {
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ar << (WORD) m center. x;
ar << (WORD)m center.y;
ar << (WORD) m radi us;

}

el se {
ar >> (WORD&) m center. X;
ar >> (WORD&) m center.y;
ar >> (WORD&) m radi us;

}

B R EEIRCR S B R IR OB {9 Serailize P i
e ORPRIRIRORRE (o PRI 2 s fl << SRR >> SRS PIRrR R
archive [[I > archive {L{/he? fl—~ ffs fﬁi’i’,ﬁt,E;Lﬁ'ﬁéﬁﬁfii“%@%a g ?Tﬁf e I AR L
R ST FII’,E. 3-3 [ [FH R o Serialize FiFC Ptk T 3-4 -

| CMyDoc::SeriaIize |

Y

| CObList::Serialize |

le;)Jflgf/[Jiiﬂ A, CStroke::Serialize |

L»‘ CDWordArray::Serialize |
YR IR AL

"""""""""""""" CRectangle::Serialize |

Wwf”f/”ﬁ$ﬂ[g“>| CCircle::Serialize |

2 34 3§ 33 FVMPABAEIS  Serialize Eyli\;gf’.-.‘f’rilliﬁ o
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DECLARE_SERIAL / IMPLEMENT_SERIAL 5 &

B << A >> FIRSEETT S( BEE Serialize [ T IR TS A
I O L IREL R T

B o S0 K D U = HRLESE | RIS P O 10 o BT ) o MFC Rt Ry
& DECLARE SERIAL #! IMPLEMENT SERIAL :

#defi ne DECLARE_SERI AL(cl ass_nane) \
DECLARE_DYNCREATE( cl ass_nane) \
friend CArchi ve& AFXAPI oper at or >>( CArchi ve& ar, cl ass_nanme* &b);

#define | MPLEMENT_SERI AL(cl ass_nane, base_cl ass_nanme, wSchenma) \
Cbj ect* PASCAL cl ass_nane: : CreateCbject() \
{ return new class_nane; } \
_|I MPLEMENT_RUNTI MECLASS( cl ass_nane, base_cl ass_nanme, wSchenmm, \
cl ass_nane: : Create(bj ect) \
CAr chi ve& AFXAPI operat or >>( CArchi ve& ar, cl ass_nane* &Ob) \
{ pOb = (cl ass_nane*) ar.ReadObj ect (RUNTI ME_CLASS(cl ass_nane)); \
return ar; } \

—z

BV B P R (RS D) ﬁziﬁlﬁﬁﬁﬁﬁjﬁgj [ %1/['}[@@5{?\, By— ¥
R~ ?‘%1?% . ?‘%fr‘éi’ 7E77 "> CRuntimeClass %TEI[%J (5= Load 1 Store :

struct CRuntinmeC ass
{
/1 Attributes
LPCSTR m | pszCl assNane;
int mnObjectSize;
U NT mwSchema; // schema nunber of the |oaded class
Cbj ect* (PASCAL* m pfnCreateCbject)(); // NULL => abstract class
CRunt i med ass* m pBased ass;

Cbj ect* CreateCbject();
voi d Store(CArchive& ar) const;
static CRunti med ass* PASCAL Load( CArchi ve& ar, U NT* pwSchemaNunj ;

/1 CRuntimed ass objects |linked together in sinple |ist

static CRuntimed ass* pFirstdass; // start of class |ist
CRunt i med ass* m pNext Cl ass; /1 linked list of registered cl asses
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el b A1F 0 Load [y FII’,’E?jE.’L’J'fTET]’“‘ IR A > I EL LT ,'I'ff%
AR £ > VL TR L AR R G (R 761 20 Store Fr= » RLTR] £
i

/1 Runtine class serialization code

CRunt i meC ass* PASCAL CRunti ned ass: : Load( CArchi ve& ar, Ul NT* pwSchenmaNun)

{
WORD nLen;
char szd assNane[ 64] ;
CRunti meC ass* pd ass;

ar >> (WORD&) (*pwSchemaNum) >> nlLen;

if (nLen >= sizeof (szCl assNane) || ar.Read(szC assNane, nLen) != nLen)
return NULL;
szC assNane[ nLen] = '\0';

for (pCass = pFirstC ass; pdass!=NULL; pd ass = pd ass->m pNext O ass)

{
if (Istrcnp(szC assNane, pC ass->m | pszC assNanme) == 0)

return pd ass;

}
return NULL; // not found

}

voi d CRunti nmed ass:: Store(CArchive& ar) const
I/ stores a runtine class description

{
WORD nLen = (WORD) | strlenA(m_| pszd assNane) ;
ar << (WORD) m wSchema << nLen;
ar. Wite(ml pszd assNane, nLen*si zeof (char));
}

B 3-4 1001 10 150 RIS Serialization BT M + 25 (P g BIOATII £ ¢
class CScribDoc : public CDocunent

{

DECLARE_DYNCREATE( CScr i bDoc)
H
class CStroke : public CObject
{

DECLARE_SERI AL( CSt r oke)
public:
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voi d Serialize(CArchiveg&);
b
class CRectangle : public CObject

{
DECLARE_SERI AL( CRect angl e)

publi c:

voi d Serialize(CArchiveg&);
H
class CCrcle : public CObject

{
DECLARE_SERI AL(CCi rcl )

publi c:

voi d Serialize(CArchiveg&);
H
i .CPP i lfﬁﬁﬁgm‘gﬁ =

| MPLEMENT _DYNCREATE( CScri bDoc, CDocunent)
| MPLEMENT_SERI AL( CSt r oke, CObj ect, 2)

| MPLEMENT_SERI AL( CRect angl e, Cbj ect, 1)
| MPLEMENT_SERI AL(CCircle, CObject, 1)

R pd 2 ﬁ?ﬁg?gf%‘ CStroke ~ CRectangle #! CCircle [V Serialize Jy=V[! «

?l,‘]ﬁv 8N E'AJ MEIEEY > MFC ’FLL‘IF'MH%H[EIU CObList H! CDWordArray ?Jiﬁﬁiﬁ'ﬁjm’ﬁ :

/1 in header files
class CDWrdArray : public CObject

{

DECLARE_SERI AL( CDWr dAr r ay)
publi c:

voi d Serialize(CArchiveg&);
H
class CObList : public CObject
{

DECLARE_SERI AL( CObLi st)
publi c:

voi d Serialize(CArchiveg&);
H

/1 in inplenentation files
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ak

>

| MPLEMENT_SERI AL( CObLi st, CObject, 0)
| MPLENENT_SERI AL( CDWor dArray, OCbj ect, 0)

| CObject *1 %7~ '[E'ﬁﬂ’%ﬁ?“ Serialize -

cl ass CObj ect

{
publi c:
virtual void Serialize(CArchive& ar);
}
3oz

ik > F51eE e lfFJ DOS 45[Y Serialization #ufy[H> “1ﬁ'5 o BIEIE &%ﬁ\]@ﬁﬁlﬁi
$&-: CFile ~ CArchive ~ CObList ~ CDWordArray ~ CRect ~ CPoint ~ 3E 51~ % ~ Serialize
[ ERRE ] A R 9J8fqlﬁl}$g PRy MFC fu[sk > I o

Message Mapping (& 5.3 &%)

Windows = “j‘é?*?lﬂ U A il el 3T Y- ﬁ DRI R
ﬂjﬂ‘dﬁijrj;ﬁlﬁhﬁl?“ 38— {9 switch/case F“amjLFJ*J » HIHIFVELE [P PU S
FVJ’?“‘ o Bb RN switch/case PSRRI RO RS [ £ TR RT 1 E

I IR (i S = e AR T B?E.fé'ﬁf“?fé“’ju@* °

HES PRI S G B R E ORI (O 2 LTS TR RSO
& MFC Vi[1ifkl CCmdTarget) HikL~ FRHEG Yomgps - S5 TG 05— i T 7 MR VAT

I SE0f - (W R A > = SR LR == it ?}%HJ;'/?*‘FJ\E#H% PEE T o R
,S,Eﬂﬁiﬁ‘“ GTRLIV LSS5 5T 1AL AR [ g R A
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[ cObject b
|—| CCmdTarget ]

CWinThread

(ERL MFC [ 12 [ BRI RLRY C+ KR = [ BTBTSE R, - (=47 application framework
fUED f;;lgﬂir% &~ pY document/view » 21 R RIS 0 (P s T 3?? SE ekl
document/view » ¢ ¢ Jﬁjﬁa]’ﬁ? ) o PRI SUEIERT ;&n@pgﬁ;ﬁ@ﬁ%ﬁ Jﬁﬁﬁf'f’%?{ :

[ CObject I
|—| CCmdTarget I
H CWinThread  J
e

CWinApp
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FEIIP YRR + 25 U Y < RS  FOALH AR - S PTG AT 4
A7 g i U A O B yﬂlﬁg"k,u1ﬁﬁ[ﬁrﬂ?ﬁﬂﬁ?3'E@?‘*Hﬁ9&H%
(Message Map) 5 F-hL— 3=49[H » Fi',?ﬁ“u 5 < SRR RSO R R
PP RCR  SEE (S 1LY KRR L (Message Mapping)

BY TR (RSO (- 480 SR F AESRRYRE - P S RS RTTL A
Dynamic Creation — 4% > H]— [y i =1 & #i 5t F‘/ﬁjl*ﬁ@*n’tﬁf}ﬁ@@% o 5 I S i it
DECLARE_DYNAMIC #! IMPLEMENT DYNAMIC =1 & #[ji {71 o

HESE S sﬁg[%*ﬁ :

struct AFX_NMSGVAP

{
AFX_MSGVAP* pBaseMessageMap;

AFX_MSGVAP_ENTRY* | pEntri es;
b
H 1Y AFX_MSGMAP_ENTRY < fLpl- flfe Rl -
struct AFX_MSGVAP_ENTRY // MFC 4.0 format

{
U NT nMessage; /1 wi ndows nessage
U NT nCode; /1 control code or WM _NOTI FY code
U NT nl D; /1 control ID (or O for wi ndows nessages)
U NT nLast | D, /] used for entries specifyingarange of control id's
U NT nSig; /'l signature type (action) or pointer to message #
AFX_PMSG pf n; I/ routine to call (or special value)

b

EHIfY AFX_PMSG 58 =i

typedef void (CCndTarget:: *AFX_PMSG (void);

IREISFIES- W&

#defi ne DECLARE_MESSAGE _MAP() \
stati c AFX_MSGVAP_ENTRY _nessageEntries[]; \
stati c AFX_MSGVAP nessageMap; \
virtual AFX_MSGVAP* Cet MessageMap() const;
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Wkl s DECLARE MESSAGE_MAP ﬁﬁﬁ'?r’,’ﬁ?;‘gﬁ’f[ R IHEPR A

A

] pBaseMessageMap
_messageEntries|] :
nMessage, nCode, niD, nLastID, nSig, pfn IpEntries
messageMap

iﬁfﬁ?ﬁﬁ[iﬁﬂﬁﬁ%mﬁ@%j ez W &Ry
#defi ne BEG N_MESSAGE_MAP(t heCl ass, based ass) \
AFX_MSGVAP* t heCl ass: : Get MessageMap() const \
{ return & hed ass:: nessageMap; } \
AFX_MSGWAP t hed ass: : nessageMap =\
{ &(baseCd ass::messageMap), \
(AFX_MSGVAP_ENTRY*) &(theC ass::_messageEntries) }; \
AFX_MSGVAP_ENTRY t hed ass:: _nessageEntries[] =\

{

#define ON_COMMAND(i d, menber Fxn) \
{ WM_COWAND, 0, (WORD)id, (WORD)id, AfxSig_vv, (AFX_PMSQG nenberFxn },

#def i ne END_MESSAGE_MAP() \
{0, 0 0, 0, AfxSig end, (AFXPMSGO } \

h
Hrlipy AfxSig end TFAG ¢

enum Af xSi g

{

Af xSig_end = 0, /1 [marks end of nessage map]
Af xXSi g_vv,

AfxSig_xx P T EEEE Y memberFxn AYEIE (BEHERIEH) o A FlRTEEER
T\

TE
S PSS SN
S ] ESE I o HEE] MEC B (IR pS80) - 5 fE e -

173



174

WP

Wkl I'] CView £3f7]» ™ E"F'UJFWFWE :

/1 in header file
class CView : public Cwd

{
public:

béd.ARE_lvESSAGE_lvAP( )
}s

/[l in inplenentation file
#define CView d 122

BEG N_MESSAGE_MAP( CVi ew, CWid)
ON_COVMAND( CVi ewi d, 0)
END_MESSAGE_MAP()

RS 85

/1 in header file
class CView : public CWd

{
publi c:

stati c AFX MSGVAP_ENTRY _nessageEntries[];
stati c AFX_MSGVAP nessageMap;
virtual AFX_MSGVAP* Cet MessageMap() const;

}s

[/l in inplenentation file
AFX_MSGVAP* CVi ew. : Get MessageMap() const
{ return &CVi ew. : mressageMap; }
AFX_MSGVAP CVi ew. : messageMap =
{ & Cwhd: : nessageMap),
(AFX_MSGVAP_ENTRY*) &(CVi ew. : _nessageEntries) };
AFX_MSGVAP_ENTRY CVi ew. : _nmessageEntries[] =
{
{ WM COWAND, 0, (WORD)122, (WORD)122, 1, (AFX_PMSGO },
{0 0 0 0, 0 (AFX_PMSGO }
Ji;

TERY
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CWnd::messageMap

. . pBaseMessageMap
CView::_messageEntries][]
WM_COMMAND, 0, 122, 122, 1, (AFX_PMSG)0 IpEntries
0,0,0,0,0, (AFX_PMSG)0 CView::messageMap

5 P 1 LA S AT ON_COMMAND SRz & o 4915 2% 5 ARim (e o
I B E & - MFC BIGHTIET | £95% ON_WM_PAINT~ON_WM_CREATE~ON_WM_SIZE...

=5 EJ & -
7% Frame7 fu[y[FE=C H 8% CCmdTarget EIfJiZJ* e Z’:E[H[Jﬁ]?ﬁ: E3 Z’:Eﬂ‘}j—qﬁlglﬁ%gl‘&é}q‘% :

/1 in header files
cl ass CObj ect

{ 11 =3 CObj ect 0 1 bt LR EURfY— (57
E:I ass CCndTarget : public CObject

{

h bECLARE_I\/ESSAGE_MAP( )

E:I ass CWnThread : public CCndTarget

{ 1 =30 CWnThread & Bl 3 B ESAfo - (37
E:I ass CWnApp : public CWnThread

{

h bECLARE_I\/ESSAGE_MAP( )

E:I’ass CDocunent : public CCndTar get

{

h bECLARE_I\/ESSAGE_MAP( )

E:I’ass CWhd : public CCndTar get

{

DECLARE_MESSAGE_MAP()
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H
class CFrameWhd : public Cwhd
{
DECLARE_MESSAGE_MAP()
H
class CView : public CWd
{
DECLARE_MESSAGE_MAP()
H
class CMWW nApp : public CWnApp
{
DECLARE_MESSAGE_MAP()
H
class CWFrameWhd : public CFrameWhd
{
DECLARE_MESSAGE_MAP()
H
class CWDoc : public CDocunent
{
DECLARE_MESSAGE_MAP()
H
class CW/View : public CView
{

h bECLARE_IVESSAGE_MAP( )
}s

2SS PR A ORI R E O REE (S (WRTR ] UE] ON_COMMAND
= [WEED

// in inplenentation files

BEG N_MESSAGE MAP(CWhd, CCrdTar get)
ON_COMVAND( CWidi d, 0)
END_MESSAGE_MAP( )

BEG N_MESSAGE_MAP( CFr ameWid, CWid)
ON_COVMAND( CFr ameWdi d, 0)
END_NMESSAGE_MAP()

BEG N_MESSAGE_MAP( CDocunent, CCndTarget)
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ON_COVMAND( CDocurrent i d, 0)
END_MESSAGE_MAP()

BEG N_MESSAGE_MAP( CVi ew, CWid)
ON_COVMAND( CVi ewi d, 0)
END_NMESSAGE_MAP()

BEG N_MESSAGE_MAP( CW nApp, CCndTar get)
ON_COMMVAND( CW nAppi d, 0)
END_MESSAGE_MAP()

BEG N_MESSAGE_MAP( CMyW nApp, CW nApp)
ON_COVMAND( CMyW nAppi d, 0)
END_MESSAGE_MAP()

BEG N_MESSAGE_MAP( CMyFr ameWd, CFr ameWid)
ON_COVMAND( CMy Fr aneWidi d, 0)
END_MESSAGE_MAP()

BEG N_MESSAGE_MAP( CMyDoc, CDocunent )
ON_COVMAND( CMyDoci d, 0)
END_NMESSAGE_MAP()

BEG N_MESSAGE_MAP(CMyVi ew, CVi ew)
ON_COVMAND( CMyVi ewi d, 0)
END_MESSAGE_MAP()

]'ﬁJEﬁ—u‘Jﬁi';‘?\L;U'?-Q‘E‘L AUSSHyEER® CCmdTarget EIfJ@{E}«j‘%PJ”’Fﬁ’ :

AFX_MSGVAP CCndTar get : : messageMap =

{

NULL,

&CCndTar get : : _nmessageEntri es[ 0]
h
AFX_MSGVAP_ENTRY CCndTar get:: _nmessageEntries[] =
{

{ 0, 0, CCdTargetid, O, AfxSig_end, 0 }
h

L > B RO BRI 5 70" (B 3-8) -
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“WinThrear CWinApp CMyWinApp

Co ' | |
11, L, 1111,
0,0,0,0,0,0 0,0,0,0,0,0
CView CMyView
¢
| |
CCmdTarget CWnd CFrameWnd CMyFrameWnd v v
|I<__ §‘ [ < 122, ., 1221, e
I - | | | 0,0.0,0,0,0 0,0.0,0,0,0 ‘:
y ¥ v v “
7 12, 121, ., 1211,
000000 0,0,0,0,0,0 0,0,0,0,0,0 0,0,0,0,0,0
CDocument CMyDocument
< <€
| |
EE ., 131,
0,0,0,0,0,0 0,0,0,0,0,0

82 3-5 Frame7 ‘EE(FE;,:‘*? BT B S ERA (A Tﬁ—;‘,; Message Map ) o

B BRI B 55 S P R S R S - Fp- -
ﬁ‘“ﬁf%%%ﬁ? e o SRR R - RIS AP g W

ON_COWWAND( Cl assid, 0)
BRIER 1451 Classid 82kt e I‘Flf,’ f‘El?c‘%a? o =XV (B MFC 1) Flr,ﬁﬁillﬁ’r% ’
SR R -

i —Fil

W main U ZSALE PP (OTHIRL CMyWindpp ~ CMyFrameWnd ~ CMyDoc
CMyView PifF)

CWW nApp theApp; // theApp kL CWW nApp Fsif
voi d main()
{
CW nApp* pApp = Af xGet App() ;
pApp- >l ni t Appl i cation();
pApp->Initinstance(); // &% CWFramewd #sF

PApPpP- >Run() ;

o0 ® v n o B
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CWDoc* pMW/Doc = new CMyDoc; [l #%% CwDoc PsfF
CWVi ews pMyView = new CWView, // &% CWView Psjf
CFrameWhd* pMyFrane = (CFranmeWhd*) pApp- >m pMai nWhd;

}
WESTHIFVEF A A > — BEMT A 25— [T PR H BRI BRI e -

voi d main()

{

AFX_MSGVAP* pMessageMap = pMyVi ew >Cet MessageMap() ;
cout << endl << "CW/View Message Map : " << endl;
MsgMapPri nti ng( pMessageMap) ;

pMessageMap = pMyDoc- >Get MessageMap() ;
cout << endl << "CMW/Doc Message Map : " << endl;
MsgMapPri nti ng( pMessageMap) ;

pMessageMap = pM/Frane- >Get MessageMap() ;
cout << endl << "CM/FranmeWhd Message Map : " << endl;
MsgMapPri nti ng( pMessageMap) ;

pMessageMap = pApp- >CGet MessageMap() ;
cout << endl << "CM/W nApp Message Map : " << endl;
MsgMapPri nti ng( pMessageMap) ;

}

PR S I MR A0 classid F19E
voi d MsgMapPri nti ng( AFX_MSGVAP* pMessageMap)

{
for(; pMessageMap != NULL; pMessageMap = pMessageMap- >pBaseMessageMap)
{
AFX_MSGVAP_ENTRY* | pEntry = pMessageMap- >l pEntri es;
printlpEntries(lpEntry);
}
}
void printlpEntries(AFX_MSGVAP_ENTRY* | pEntry)
{
struct {

int classid;
char* cl assnane;
} classinfo[] = {
CCndTargetid, "CCndTarget",
CW nThreadid, "CWnThread",
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CW nAppi d, " CW nApp",
CWW nAppi d, " CWW nApp",
Cwidi d, " Cwhd",
CFr amreWhdi d, " CFr ameWhd",
CW/FrameWhdi d, " CM/FrameWhd",
CVi ewi d, "CView',

CMyVi ewi d, "CWVi ew',
CDocunent i d, "CDocunent",

CWwDoci d, " CWDoc",
0, o o
IE
for (int i=0; classinfo[i].classid != 0; i++)
{
if (classinfo[i].classid == | pEntry->nlD)
{
cout << | pEntry->nlID << " "
cout << classinfo[i].classname << endl;
br eak;
}
}

Frame sy 4| TIFRERRE P RL CRUN@Br PACqs » S oy 4 i T 4eem
& - )

cl my.cpp nfc.cpp <Enter>

Frame7 U= aHfRL -

CWVi ew Message Map :
1221 CW Vi ew

122 CVi ew

12 CwWhd

1 CCndTar get

CWDoc Message Map :
131 CMyDoc

13 CDocunent

1 CCndTar get

CW/FrameWhd Message Map :
1211 CW Fr ameWnd

121 CFr amreWhd

12 CwWhd
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1 CCndTar get

CM/W nApp Message Map :
1111 CWW nApp

111 CW nApp

1 CCndTar get

Frame7 so Rz 4

MFC.H

#0001 #define TRUE 1

#0002 #define FALSE O

#0003

#0004 typedef char* LPSTR;

#0005 typedef const char* LPCSTR

#0006
#0007 typedef unsigned | ong DWORD;
#0008 typedef int BOOL;

#0009 typedef unsigned char BYTE;
#0010 typedef unsigned short WORD,

#0011 typedef int I NT;

#0012 typedef unsigned int Ul NT;

#0013 typedef 1ong LONG

#0014

#0015 #define WM COMVAND 0x0111
#0016 #define COnojectid Oxffff
#0017 #define COndTargetid 1
#0018 #defi ne CW nThr eadi d 11
#0019 #defi ne CW nAppi d 111
#0020 #define CW/W nAppi d 1111
#0021 #define CWhdi d 12
#0022 #defi ne CFr ameWdi d 121
#0023 #defi ne CWFrameWhdi d 1211
#0024 #defi ne CVi ewi d 122
#0025 #define CWyView d 1221
#0026 #defi ne CDocunent i d 13
#0027 #define CWbDoci d 131
#0028

#0029 #incl ude <i ostream h>

#0030

#OO3L /LTI
#0032 // W ndow message map handl i ng
#0033
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#0034 struct AFX _MSGVAP_ENTRY; /1 decl ared bel ow after Cwd
#0035

#0036 struct AFX_MSGVAP

#0037 {

#0038 AFX_MSGVAP* pBaseMessageMap;

#0039 AFX_VSGVAP_ENTRY* | pEntri es;

#0040 };

#0041

#0042 #define DECLARE_MESSAGE MAP() \

#0043 stati c AFX_MSGVAP_ENTRY _nessageEntries[]; \
#0044 stati c AFX_MSGVAP nessageMap; \

#0045 virtual AFX_MSGVAP* Cet MessageMap() const;
#0046

#0047 #defi ne BEG N_MESSAGE _MAP(t heCd ass, baseC ass) \

#0048 AFX_MSGVWAP* t hed ass: : Get MessageMap() const \
#0049 { return & hed ass:: nmessageMap; } \

#0050 AFX_MSGWAP t hed ass: : messageMap = \

#0051 { &(based ass:: messageMap), \

#0052 (AFX_MSGVAP_ENTRY*) &(thed ass::_nessageEntries) }; \
#0053 AFX_MSGVAP_ENTRY t hed ass::_nessageEntries[] =\
#0054 {

#0055

#0056 #define END _MESSAGE_VAP() \

#0057 {0 0O 0, 0, AfxSig_end, (AFX PMSGO } \

#0058 }s

#0059

#0060 // Message nap signature values and nacros in separate header
#0061 #i ncl ude "afxnsg_. h"

#0063 class CObj ect

#0064 {

#0065 public:

#0066 Chj ect:: Coject() {
#0067 }
#0068 Chj ect:: ~CObject () {
#0069 }
#0070 };

#0072 class CCndTarget : public CObject
#0073 {

#0074 public:

#0075 CCndTar get : : CCrdTarget () {

#0076 }
#0077 CCndTar get : : ~CCndTarget () {
#0078 }
#0079 DECLARE_MESSAGE _MAP() /'l base class - no {{ }} nmcros
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#0080
#0081
#0082
#0083
#0084
#0085
#0086
#0087
#0088
#0089
#0090
#0091
#0092
#0093
#0094
#0095
#0096
#0097
#0098
#0099
#0100
#0101
#0102
#0103
#0104
#0105
#0106
#0107
#0108
#0109
#0110
#0111
#0112
#0113
#0114
#0115
#0116
#0117
#0118
#0119
#0120
#0121
#0122
#0123
#0124
#0125

}
typedef void (CCndTarget: :*AFX_PMSG (voi d);

struct AFX_MSGVAP_ENTRY // MC 4.0
{
U NT nMessage; // w ndows nessage
U NT nCode; /1 control code or WM NOTI FY code
U NT nl D; // control ID (or O for wi ndows nmessages)

U NT nLastID; // usedfor entries specifyingarange of control id's

U NT nSi g; /] signature type (action) or pointer to nessage #
AFX_PMSG pfn; // routine to call (or special value)

}s

class CWnThread : public CCmdTarget
{
public:
CW nThread: : CWnThread() {
}
CW nThread: : ~CW nThread() {

}

virtual BOCL Initlnstance() {
cout << "CWnThread::Initlnstance \n";
return TRUE;
}
virtual int Run() {
cout << "CWnThread::Run \n";
return 1;
}
}s

cl ass Cwd;

class CWnApp : public CWnThread
{
public:
CW nApp* m pCurrent W nApp;
Cwhd* m_pMai nWAd;

public:
CW nApp: : CW nApp() {
m pCurrent WnApp = this;
}
CW nApp: : ~CW nApp() {
}
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#0126

#0127 virtual BOCL InitApplication() {

#0128 cout << "CWnApp::InitApplication \n";
#0129 return TRUE

#0130 }

#0131 virtual BOCOL Initlnstance() {

#0132 cout <<"CW nApp: :Initlnstance\n";
#0133 return TRUE,

#0134 }

#0135 virtual int Run() {

#0136 cout << "CWnApp::Run \n";

#0137 return CWnThread: : Run();

#0138 }

#0139

#0140 DECLARE_MESSAGE_MAP()

#0141 };

#0142

#0143 typedef void (Cwhd::* AFX_PMSGW (voi d);

#0144 I/ like ' AFX_PMSG but for Cwd derived classes only

#0145

#0146 cl ass CDocunent : public CCndTar get

#0147 {

#0148 public:

#0149 CDocunent : : CDocunent ()
#0150

#0151 CDocunent : : ~CDocunent ()
#0152

#0153 DECLARE_MESSAGE_MAP()
#0154 };

#0155

#0156 class Cwd : public CCndTar get
#0157 {

#0158 public:

{
}
{
}

#0159  Cwid:: owd() |
#0160 }
#0161  CWid: : ~Cwhd() {
#0162 }
#0163

#0164 virtual BOOL Create();

#0165 BOOL CreateEx();

#0166 virtual BOOL PreCreateW ndow();
#0167

#0168 DECLARE_MESSAGE_MAP()

#0169 };

#0170

#0171 class CFraneWhd : public Cwd
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#0172 {
#0173 public:

#0174 CFrameWhd: : CFrameWhd()  {
#0175 }
#0176 CFrameWhd: : ~CFrameWhd() {
#0177 }

#0178 BOOL Create();

#0179 virtual BOOL PreCreateW ndow();
#0180

#0181 DECLARE_MESSAGE_MAP()

#0182 };

#0183

#0184 class CView : public Cwd

#0185 {

#0186 public:

#0187 CView:Cviem) {

#0188 }
#0189 CView :~CViewm) {
#0190 }
#0191 DECLARE_MESSAGE_MAP()
#0192 };

#0193

#0194 // gl obal function
#0195 CW nApp* Af xGet App();

AFXMSG_.H

#0001 enum AfxSig

#0002 {

#0003 Af xSig_end = 0, /1 [marks end of nessage nap]

#0004 Af xSi g_vv,

#0005 };

#0006

#0007 #define ON_COMVAND(i d, nenber Fxn) \

#0008 { WW_COWAND, 0, (WORD)id, (WORD)id, AfxSig_vv, (AFX_PMSG nenberFxn },
MFC.CPP

#0001 #include "ny.h" // rFlI??ﬁ *onfe. hE > [T CWW nApp fotss - Bl ..
#0002

#0003 extern CMyW nApp t heApp;

#0004

#0005 BOOL Cwhd:: Create()

#0006 {

#0007 cout << "Cwd::Create \n";
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#0008
#0009
#0010
#0011
#0012
#0013
#0014
#0015
#0016
#0017
#0018
#0019
#0020
#0021
#0022
#0023
#0024
#0025
#0026
#0027
#0028
#0029
#0030
#0031
#0032
#0033
#0034
#0035
#0036
#0037
#0038
#0039
#0040
#0041
#0042
#0043
#0044
#0045
#0046
#0047
#0048
#0049
#0050
#0051
#0052
#0053

return TRUE;
}

BOOL CWhd: : Cr eat eEX()

{
cout << "CwWd:: CreateEx \n";
Pr eCr eat eW ndow() ;
return TRUE;

}

BOOL CWhd: : PreCr eat eW ndow()
{

cout << "CWd:: PreCreat eWndow \ n";
return TRUE;

}

BOOL CFranmeWhd: : Create()

{
cout << "CFrameWhd:: Create \n";
Creat eEx();
return TRUE;

}

BOOL CFrameWhd: : PreCr eat eW ndow()

{

cout << "CFranmeWd: : PreCreat eW ndow \ n";
return TRUE;
}

CW nApp* Af xGet App()

{
return theApp. m pCurrent W nApp;

}

AFX_MSGVAP* CCndTar get : : Get MessageMap() const

{
return &CCndTar get: : nessageMap;

}

AFX_MSGVAP CCndTar get : : messageMap =
{
NULL,
&CCndTar get : : _nmessageEntri es[ 0]

}s

AFX_MSGVAP_ENTRY CCndTar get: : _nessageEntries[]
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#0054 {

#0055 // { 0, O, O, O, AfxSig_end, 0} /1 nothing here
#0056 { 0, 0, CCndTargetid, O, AfxSig_end, O }
#0057

#0058 };

#0059

#0060 BEG N_MESSAGE_MAP(CWhd, CCndTar get)
#0061 ON_COMVAND( CWhdi d, 0)

#0062 END_MESSAGE_MAP()

#0063

#0064 BEGQ N_MESSAGE MAP( CFrameWid, Cwhd)
#0065 ON_COMVAND( CFr ameWidi d, 0)

#0066 END_MESSAGE_MAP()

#0067

#0068 BEQ N_MESSAGE_IAP( CDocunent, CCndTar get)
#0069 ON_COMVAND( CDocunenti d, 0)

#0070 END_MESSAGE_MAP()

#0071

#0072 BEG N_MESSAGE MAP(CVi ew, CwWhd)

#0073 ON_COVVAND( CVi ewi d, 0)

#0074 END_MESSAGE_MAP()

#0075

#0076 BEQ N_MESSAGE_IAP(CW nApp, CCndTar get)
#0077 ON_COMVAND( CW nAppi d, 0)

#0078 END_MESSAGE_MAP()

MY.H

#0001 #i ncl ude <iostream h>

#0002 #include "nfc. h"

#0003

#0004 class CWW nApp : public CW nApp
#0005 {

#0006 public:

#0007 CM/W nApp: : CWW nApp()
#0008

#0009 CM/W nApp: : ~CMWW nApp()
#0010

#0011

#0012 virtual BOOL Initlnstance();

#0013 DECLARE_MESSAGE_MAP()

#0014 };

#0015

#0016 class CWFranewhd : public CFranewWd
#0017 {

#0018 public:

{
}
{
}
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#0019 CWFrameWhd() ;

#0020 ~CW/FrameWhd() {

#0021 }

#0022 DECLARE_MESSAGE_MAP()

#0023 };

#0024

#0025 class CWDoc : public CDocunent
#0026 {

#0027 public:

#0028 CWDoc: : CWDoc() {

#0029 }

#0030 CWDoc: : ~CWDoc() {

#0031 }

#0032 DECLARE_MESSAGE_MAP()

#0033 };

#0034

#0035 class CW/View : public CView
#0036 {

#0037 public:
#0038 CWView :CMView) {

#0039 }

#0040 CWView : ~CWViewm ) {

#0041 }

#0042 DECLARE_MESSAGE _MAP()

#0043 };

MY.CPP

#0001 #include "my.h"

#0002

#0003 CM/W nApp t heApp;

#0004

#0005 BOOL CMYW nApp: : I nitlnstance()
#0006 {

#0007 cout << "CMyW nApp::Initlnstance \n";
#0008 m pMai nWAd = new CMyFr aneWhd;
#0009 return TRUE;

#0010 }

#0011

#0012 CW/FranmeWhd: : CWFr aneWhd()
#0013 {

#0014 Create();

#0015 }

#0016

#0017 BEG N_MESSAGE_MAP( CMyW nApp, CW nApp)
#0018 ON_COMVAND( CMyW nAppi d, 0)
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#0019
#0020
#0021
#0022
#0023
#0024
#0025
#0026
#0027
#0028
#0029
#0030
#0031
#0032
#0033
#0034
#0035
#0036
#0037
#0038
#0039
#0040
#0041
#0042
#0043
#0044
#0045
#0046
#0047
#0048
#0049
#0050
#0051
#0052
#0053
#0054
#0055
#0056
#0057
#0058
#0059
#0060
#0061
#0062
#0063
#0064

END_MESSAGE_MAP()

BEG N_MESSAGE_MAP( CMyFr ameWd, CFr ameWid)
ON_COVMAND( CMy Fr aneWidi d, 0)
END_NMESSAGE_MAP()

BEG N_MESSAGE_MAP( CMyDoc, CDocunent )
ON_COMVAND( CMyDoci d, 0)
END_MESSAGE_MAP( )

BEG N_MESSAGE_MAP(CMyVi ew, CVi ew)
ON_COVMAND( CMyVi ewi d, 0)
END_MESSAGE_MAP()

void printlpEntries(AFX_MSGVAP_ENTRY* | pEntry)

{
struct {
int classid;
char* cl assnane;
} classinfo[] = {

for

{

}
}

CCndTargetid, "CCrndTarget",
CW nThreadi d, "CWnThread",

CW nAppi d, " CW nApp",
CWW nAppi d, " OWW nApp",
Cwidi d, " Cwhd",

CFr ameWhdi d, " CFr ameWhd",
CW/FrameWhdi d, " CMW/FranmeWid",
CVi ew d, "CView',

CMyVi ewi d, "CWVi ew',
CDocunentid, "CbDocunent",
CWDoci d, " CMyDoc",
0, o o

}s

(int i=0; classinfo[i].classid != 0; i++)

if (classinfo[i].classid == | pEntry->nlD)
{
cout << | pEntry->nID << " "
cout << classinfo[i].classname << endl;
br eak;

voi d MsgMapPri nti ng( AFX_MSGVAP* pMessageMap)
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#0065 {

#0066 for(; pMessageMap != NULL; pMessageMap = pMessageMap- >pBaseMessageMap)
#0067 AFX_MSGVAP_ENTRY* | pEntry = pMessageMap- >l pEntri es;
#0068 printlpEntries(lpEntry);

#0069 }

#0070 }

#0071

R Y B e
#0073 // main

A B e
#0075 void main()

#0076 {

#0077

#0078 CW nApp* pApp = Af xGet App();

#0079

#0080 pApp- >l ni t Appl i cation();

#0081 pApp- >l nitlnstance();

#0082 pApp- >Run() ;

#0083

#0084 CWDoc* pMyDoc = new CMyDoc;

#0085 CWVi ewr pM/Vi ew = new CWVi ew,

#0086 CFrameWhd* pMyFrane = ( CFranmeWhd*) pApp- >m pMai nWhd;
#0087

#0088 /] output Message Map construction

#0089 AFX_MSGVAP* pMessageMap = pMyVi ew >Cet MessageMap() ;
#0090 cout << endl << "CM/View Message Map : " << endl;
#0091 MsgMapPri nti ng( pMessageMap) ;

#0092

#0093 pMessageMap = pMyDoc- >Get MessageMap() ;

#0094 cout << endl << "CMW/Doc Message Map : " << endl;

#0095 MsgMapPri nti ng( pMessageMap) ;

#0096

#0097 pMessageMap = pM/Frane- >Get MessageMap() ;

#0098 cout << endl << "CM/FranmeWhd Message Map : " << endl;
#0099 MsgMapPri nti ng( pMessageMap) ;

#0100

#0101 pMessageMap = pApp- >CGet MessageMap() ;

#0102 cout << endl << "CM/W nApp Message Map : " << endl;
#0103 MsgMapPri nti ng( pMessageMap) ;

#0104 }
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Command Routing (357 #7 )

PP %T?”'*Zlﬁg*i'ﬁéﬁwﬁ#@ e IS @ AR
A& o RN E S, > TR AN IR g ?ﬂi%‘t}# Windows 7 B0 g » 7
R 2R TSR KOV R B - 2 L SR A RS TER

- o

R RLOPNRL I SR [y < R GRRpIAE )  HDedv I £ RITHT 13 - T Message Map

ORI A S IR A O3 PEEERS e (ERLT - 8- BIEES S > MFC e e

FFEPY CH i%l I 7 I MR R - {255 application framework fUET ol kg I~ py

document/view » 4 218 IR KUIVRE 0 (R P b 28 EERL: document/view » 12
ryfﬁ; () 5 = FAEL E:y* ﬁj [ Jigxkrﬁ o MFC S50 3V EIg Ul el

W RL [ Windows FVEL (WM _xxx) o = ERLEEEE KR [ BT
bes ?J AN H:: o

W YPRRL PR WM_COMMAND - i ?Jﬁ,qﬁp@g_@;m?:

III” IJ%‘EL}%HWUﬁifjﬂjr"&; ,}.Er%_[j,_:g;
Frame /5 [ view

2. Frame ! Fi,“f‘¢ £l
3. CWinApp 1

View 1. View % =)

2. Document
4 -
Document 1. Document 7% £}

2. Document Template [

O E 5 F9:83 7 #13 f fekl Document Template » {fIRLI2# %]%I B
D5V FuRy Fpehi ks e e

& 3-6 MFC #-}’L"ﬁ]'{ 3 WM_COMMAND ""’ﬁ‘,iiﬁ-;ﬂulﬁﬁ
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By B P

Tg*é tf'u;gmwwwwmgf%# T |1 TS e o ) 5

Fi=* FIREr F* F =R MFC [* ﬁ FEFES A o BRSSP
e E TR T PERERAUR S S £ B LY MFC LS - e

Jho BRI LA (call stack) o T FIFT[?LE‘JKJJ“ ey rJH (i f“%&ﬁ“d’j °

PRSI B Y R

] LT RO I
none AfxWndProc global
none AfxCallWndProc global
CCmdTarget OnCmdMsg virtual
CDocument OnCmdMsg virtual
CWnd WindowProc virtual

OnCommand virtual

DefWindowProc virtual
CFrameWnd OnCommand virtual

OnCmdMsg virtual
CView OnCmdMsg virtual

2 I AfcWndProc i RLZ5 G4 F I RS G Rl e A kOl R
CWinThread::Run F[1REPZAL > (FIEL S HIRRETEY > 2555 main FlIPEpPUd > S PEpL- Ok e
B [HFEL SRR MFC HI"EJ DUy BB T IT > BT R AL
TR (SO -

Af xWhdProc(0, WM CREATE, 0, O, pM/Frane);
*A. pMyFrame JEH "~ {id WM_CREATE » [

Af xWhdPr oc(0, WM COVMMAND, 0, 0, pM/View);
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AL L P

LRESULT Af xWAdProc( HAND hWhd, Ul NT nMsg, WPARAM wPar am LPARAM | Par am
CWhd *pWhd) // last param pwid is added by JJHou.
{

cout << "AfxWhdProc()" << endl;
return AfxCal | WhidPr oc(pWhd, hWhd, nMsg, wParam | Paran;
}

LRESULT Af xCal | WidPr oc( CWhd* pWhd, HWND hwhad, Ul NT nMsg,
WPARAM wPar am LPARAM | Par an)
{
cout << "AfxCall WidProc()" << endl;
LRESULT | Result = pWhd- >W ndowPr oc(nMsg, wParam | Paran;
return | Result;

}

pWnd->WindowProc FLIP= PP~ WK 2 - &+ A pWnd SPE 5[ P Kl

o - WIS WindowProc R - iﬁféﬂﬁﬁ%ﬁ}'ﬁ“é’i{fﬁfi’ﬁli"ﬂéﬁf’fﬁpf? :

B i pWnd EFFWF'J CMyFrameWnd 1 [ » #{gep= LAY &L CFrameWnd::WindowProc »
W5y CFrameWnd 7 3% ?J d% ¥ WindowProc > Fr I'] P P py E 1 L
CWnd::WindowProc °

L IRIEN andfF', Ifi] CMyView ¥ [t > #Uep= IV L CView::WindowProce i [N £} CView
g "EJ A5 %y WindowProc > FrI |2 LA El 4 fL CWnd::WindowProc -

HEARTIOA IS - T AL AR « T 1 IR

CWnd::WindowProc F’[i?u%”r?*ﬁtﬂﬁ £, WM_COMMAND = Y[l 1AL > i 5
AR ELEE  RIRIHES. - CRIHIF ] R RIIES. - BE- (RIS R A FUE
L= AFX_MSGMAP_ENTRY [0~ [ 7 sk » b= g LSSl o 24 -
SR T (R [ U4 AFX_MSGMAP_ENTRY s FEpesrlet v (i -
— BV Frame7 Md=- £2) o IJ#A TE|(F= 5
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LRESULT Cwhd: : W ndowPr oc( Ul NT nMsg, WPARAM wPar am LPARAM | Par am

{
AFX_MSGVAP* pMessageMap;
AFX_VBGVAP_ENTRY* | pEntry;
if (nMsg == WM COWAND) // special case for commands
{
i f (OnCommand(wParam | Param)) O
return 1L; // command handl ed
el se
return (LRESULT) Def W ndowPr oc(nMsg, wParam | Paranj; O
}
pMessageMap = Get MessageMap();
for (; pMessageMap != NULL;
pMessageMap = pMessageMap- >pBaseMessageMap)
{
| pEntry = pMessageMap- >l pEntri es;
printlpEntries(lpEntry);
}
return 0; // J.J.Hou: if find, should call |pEntry->pfn,
/1 otherw se should call DefW ndowProc.
[/ for sinplification, we just return O.
}

YHNFELRL WM COMMAND > CWnd::WindowProc P=l| L1OnCommand o 47 > 3= 85" >
YR CWnd R

-

. PN this T’F'I[F[J CMyFrameWnd P1{t > #sp= {Lfv L CFrameWnd::OnCommand °

2. YN this fF'I [F[J CMyView P1t » #HUEEp= LAY RL CView::OnCommande [i [N £ CView
TR E A OnCommand » Fel | PV E A RL CWnd::OnCommand -

_-EHH
o
=l
=
Ka

‘_"”L
3
[
%

S Sy PR FrE T g
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BOOL CFrameWhd: : OnConmmand( WPARAM wPar am LPARAM | Par am)
{

cout << "CFrameWd: : OnConmand()" << endl;

/1

/1 route as normal conmand

return CWid: : OnCormand( wPar am | Par an) ; O

}
BOOL CWhd: : OnComrand( WPARAM wPar am LPARAM | Par am)
{
cout << "CWhd:: OnCommand()" << endl;
/1
return OnCndMsg(0, 0); O
}

- EEBEERER  ASEIRE IR AR R e g2 - DonCmaMsg JL

CCmdTarget Elfjrg%?}»[;k‘ s Bl
1. YpR this $i 15 CMyFrameWnd Put > HUfep= (L[ RL CFrameWnd::OnCmdMsg -
2. Y this dffp) CMyView $aF > HUEP= LAY RL CView::OnCmdMsg

3. YN this T’F'I[F[J CMyDoc ¥1{F » ﬂﬂ’ﬁfﬁpf AL RL CDocument::OnCmdMsg -

4. Y|l this fﬁ,{ﬁj CMyWindApp 1 » BfEp= f p9 4L CWindpp::OnCmdMsg = i< £G
CWinApp 12 ¥ |95 OnCmdMsg > Tl | = I 5 46 fL. CCmdTarget::OnCmdMsg -

F lﬁfmfj‘[ﬁﬂidﬂgf & > FERLPTRL CFrameWnd::OnCmdMsg :

BOOL CFrameWhd: : OnCnmdMsg( Ul NT nl D, int nCode)

{
cout << "CFrameWhd:: OnCnmdMsg() " << endl;

/1 pump through current view FI RST

CView pView = Cet ActiveView);

if (pView >OnCmdMsg(nl D, nCode)) [l
return TRUE

/1 then punp through frane
if (Cwd:: OnCmdMsg(nl D, nCode)) [J
return TRUE;

/1 last but not |east, punp through app
CW nApp* pApp = Af xGet App();
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if (pApp->OnCmdMsg(nl D, nCode)) [J
return TRUE;

return FALSE;

s =t B 3-6 Frame ) BAE WM _COMMAND {975 1 o fi S p= ][I0 fL
UpView->0OnCmdMsg » % kL. :

BOOL CVi ew. : OnCmdMsg( Ul NT nl D, int nCode)

{
cout << "CView :OnCmdMsg()" << endl;
if (Cwd:: OnCmdMsg(nl D, nCode)) [l
return TRUE;
BOOL bHandl ed = FALSE;
bHandl ed = m pDocunent - >OnCnmdMsg( nl D, nCode) ; O
return bHandl ed;
}

iﬁl’ Vet 3-6 View il i i E WM_COMMAND 9% - o g P L] i L
Ucwnd::0nCmdMsg | CWnd & 3 @B OnCmdMsg » v ') E #f i Rl p=

CCmdTarget::OnCmdMsg :

BOOL CCndTar get:: OnCmdMsg( Ul NT nl D, int nCode)

{
cout << "CCmdTarget:: OnCmdMsg() " << endl;
/1 Now | ook through nessage map to see if it applies to us
AFX_NMSGVAP* pMessageMap;
AFX_NMSGVAP_ENTRY* | pEntry;
for (pMessageMap = Cet MessageMap(); pMessageMap != NULL;
pMessageMap = pMessageMap- >pBaseMessageMap)
{
| pEntry = pMessageMap- >l pEntri es;
printlpEntries(lpEntry);
}
return FALSE; /'l not handl ed
}
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iﬁﬂ* ffid 2R BT VR (= o 72 F > GetMessageMap 1 RL{E s #2F=0 (TE8 T
DECLARE_MESSAGE_MAP =i & E3j[1) - Bl | WA E U QBT AR RL this (1)
U Fukl pMyView ) FREPIRF O A o BORLZS P 5 b -

pM/Frane recei ved a WM COWAND, routing path and call stack:
Af xWhdProc()

Af xCal | WhdPr oc()

CwWhd: : W ndowPr oc()

CFr aneWhd: : OnCommand()
Cwhd: : OnConmand()

CFr aneWhd: : OnCrrdMsg()
CFraneWhd: : Get Acti veVi ew()
CVi ew. : OnCndMsg()

CCndTar get : : OnCdVsg()
1221 CW Vi ew

122 CVi ew

12 CWhd

1 CCndTar get

YU o PR RS E 0 EPEpIREL o BT LSRR ‘ﬁlj? » JRE TR S ]F = -
BRI YN ES 5] > = B2 E A lﬂﬁl%{:@ﬂ HZE] CView::OnCmdMsg » P~ |
DCDocument::OnCmdMsg :

BOOL CDocunent:: OnCmdMsg( Ul NT nl D, int nCode)

{
cout << "CDocurent:: OnCndMsg()" << endl;
if (COnmdTarget:: OnCndMsg(nl D, nCode))
return TRUE;
return FALSE;
}
AERLIEE HRA N

CDocunent : : OnCmdMsg()
CCndTar get : : OnCdVsg()
131 CMyDoc

13 CDocunent

1 CCndTar get
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i)

DPN T PR A DRI FS Z ST EL > = FJJE'IE':%fIﬁﬂ% Feadih o g A T A
CFrameWnd::OnCmdMsg > P [l Ucwnd::0nCmdMsg (1 i kL

-+

CCmdTarget::OnCmdMsg) > f@?”ﬁ[[ﬁ‘%f}x’ :

CCndTar get : : OnCmdMsg()
1211 CMyFr amreWhd
121 CFr amreWhd

12 Cwid

1 CCndTar get

PN B S pTUBLRLT 5 IR EL Sy T T ERIERL A e o Fp sl E]
CFrameWnd::OnCmdMsg > = [ Ucwindpp::OnCmdMsg ~ ( *+  H[]
CCmdTarget::OnCmdMsg ) » r@?”lﬁ@%f;\l :

1111 CWW nApp

111 CW nApp
1 CCndTar get

By ALY SRR D P T T BRI R R B s A
CWnd::WindowProc » =[] 1CWnd::DefWindowProc ° e AR g TR TR MEC
iﬁ[’[ﬁ"ﬁ‘)ﬁjﬁ{?ﬁ HpLPEH] Windows APL [j7% ::DefWindowProc = KL+ [~ » 257
Frame8 [ tRL {2 fr=0

ﬁrﬁi%ﬁq !

AIVE 3T F g Py T ERIEOPELL T Ceall stack) 0 B 3-8 A g T T E

RO R R
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AfxWndProc

| AfxCallWndProc |

!

| CWnd::WindowProc |

[ cobject

: WM_COMMAND

_)I CFrameWnd::OnCommand |

: general
 Windows

| CWnd::OnCommand |

: message
: (WM_xxx)

Y

AFX_MSGMAP* pMessageMap =
GetMessageMap();

for(; pMessageMap != NULL;...)
{1}

8 3-7
GTE TR - i

>| CFrameWnd::OnCmdMsg |

CWnd::OnCmdMsg ---> CCmdTarget::OnCmdMsg

§0r fCView::OnCmdMsg

CCmdTarget

<[

<[

g

CWinApp::OnCmdMsg ---> CCmdTarget::OnCmdMsg [ ]

>| CView::OnCmdMsg |

or

CWnd::OnCmdMsg ---> CCmdTarget::OnCmdMsg [ ]

CDocument::OnCmdMsg

>i CDocument::OnCmdMsg |

or

CCmdTarget::OnCmdMsg ---> CCmdTarget::OnCmdMsg [ ]

.

CCmdTarget::OnCmdMsg(...)

/I walking the message map.

AFX_MSGMAP* pMessageMap = GetMessageMap();

for(; pMessageMap != NULL;...) {...}

3" CMyFrameWnd 7 4 1 ?:‘j - & WM_COMMAND: Fr2! 2% Frame8
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CObject CObject
CCmdTarget I CCmdTarget I
CWinThread * CWinThread

CObject

CCmdTarget

CWinThread
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Frame8 ¢ ’Llfﬁ‘[?“jﬂ ST f§- frame P2{F A1 view PIF [l#‘;‘wg*ﬁ s SVELST - 4
Windows 7*ELA1 WM_COMMAND [t

/'l test Message Routing

Af xWhdProc(0, WM CREATE, 0, O, pM/Frane);
Af xWhdProc(0, WM PAINT, O, O, pMView;

Af xWhdProc(0, WM COMWAND, 0, O, pMyView;
Af xWhdProc(0, WM COWAND, 0, O, pMFrane);

Frame8 F”F{ 1177 [J\. ﬁ{:%’ T (%{jﬁ@g\ru E[:figy{;u ,ﬁ@ ST A F [HJ !—jj%{t—ﬁ?

\_,Jggﬁ)

cl

ny.cpp nfc.cpp <Enter>

F]™ kL Frame8 [shi=5Hl

CW nApp: : I nitApplication
CM/W nApp: : I nitlnstance
CFraneWhd: : Create

CwWhd: : Cr eat eEx

CFr aneWhd: : Pr eCr eat eW ndow
CW nApp: : Run

CW nThr ead: : Run

pM/Franme recei ved a WM CREATE, routing path and call stack:
Af xXWhdPr oc()

Af xCal | WhdPr oc()

Cwad: : W ndowPr oc()

1211 CWFr amewWnd

121 CFr ameWhd

12 Cwhd

1 CCndTar get

pM/Vi ew recei ved a WM PAINT, routing path and call stack:
Af xXWhdPr oc()

Af xCal | WAdPr oc()

Cwad: : W ndowPr oc()

1221 CW Vi ew

122 CVi ew

12 Cwhd

1 CCndTar get

pM/Vi ew recei ved a WM COWAND, routing path and call stack:
Af xXWhdPr oc()
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Af xCal | WhdPr oc()

Cwhd: : W ndowPr oc()
Cwad: : OnComand()

CVi ew: : OnCndMsg()
CCndTar get : : OnCndMsg()
1221 CWVi ew

122 CVi ew

12 CWhd

1 CCndTar get
CDocunent : : OnCrdMsg()
CCndTar get : : OnCndMsg()
131 CWDoc

13 CDocunent

1 CCndTar get

Cwhd: : Def W ndowPr oc()

pM/Frame recei ved a WM COWAND, routing path and call stack:
Af xXWhdPr oc()

Af xCal | WhdPr oc()

Cwhd: : W ndowPr oc()

CFr aneWhd: : OnConmand( )
Cwhd: : OnComand()

CFr aneWhd: : OnCrrdMsg()
CFranmeWhd: : Get Acti veVi ew()
CVi ew: : OnCndMsg()
CCndTar get : : OnCndMsg()
1221 CW Vi ew

122 CVi ew

12 CWhd

1 CCndTar get
CDocunent : : OnCrdMsg()
CCndTar get : : OnCndMsg()
131 CW Doc

13 CDocunent

1 CCndTar get
CCndTar get : : OnCndMsg()
1211 CW Fr ameWnd
121 CFr ameWhd

12 CWhd

1 CCndTar get
CCndTar get : : OnCndMsg()
1111 CMYW nApp

111 CW nApp

1 CCndTar get

Cwhd: : Def W ndowPr oc()
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Frame8 3otz

MFC.H

#0001
#0002
#0003
#0004
#0005
#0006
#0007
#0008
#0009
#0010
#0011
#0012
#0013
#0014
#0015
#0016
#0017
#0018
#0019
#0020
#0021
#0022
#0023
#0024
#0025
#0026
#0027
#0028
#0029
#0030
#0031
#0032
#0033
#0034
#0035
#0036
#0037
#0038
#0039
#0040

#def i ne
#def i ne

t ypedef
t ypedef

t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef

t ypedef
t ypedef
t ypedef
t ypedef

#def i
#def i
#def i
#def i

ne
ne
ne
ne

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

#i ncl

FEEEEEEEEE i b i rrrr g

TRUE 1
FALSE 0

char* LPSTR

const char* LPCSTR

unsi gned | ong DWORD;

int
unsi gned char

BOOL;
BYTE

unsi gned short WORD;

int
unsi gned int
| ong

Ul NT
LONG

I NT;
Ul NT;
LONG

WPARAM
LPARAM

LONG
int HWND,
\WW_COMVAND
WM_CREATE
WM_PAI NT
WM_NOTI FY

Cbj ectid
CCndTar geti d
CW nThr eadi d
CW nAppi d
CWW nAppi d
CWhdi d
CFr ameWdi d
CMW/FrameWhdi d
CVi ewi d
CWyView d
CDocunentid
CWDoci d

ude <i ostream h>

LRESULT,;

0x0111
0x0001
0x000F
0x004E

Oxffff
1
11
111
1111
12
121
1211
122
1221
13
131
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#0041 // W ndow nessage nap handling

#0042

#0043 struct AFX_MSGVAP_ENTRY; /1 decl ared bel ow after Cwd
#0044

#0045 struct AFX_MSGVAP

#0046 {

#0047 AFX_MSGVAP* pBaseMessageMap;

#0048 AFX_MSGVAP_ENTRY* | pEntri es;

#0049 };

#0050

#0051 #defi ne DECLARE_MESSAGE_MAP() \

#0052 static AFX_MSGVAP_ENTRY _nessageEntries[]; \
#0053 stati c AFX_MSGVAP nessageMap; \

#0054 virtual AFX_MSGVAP* Get MessageMap() const;
#0055

#0056 #defi ne BEG N_MESSAGE_MAP(t hed ass, baseC ass) \

#0057 AFX_NMSGVAP* t heCd ass: : Get MessageMap() const \
#0058 { return &t hed ass: : nessageMap; } \

#0059 AFX_NMSGWAP t hed ass: : nessageMap =\

#0060 { &(baseCd ass::messageMap), \

#0061 (AFX_MSGVAP_ENTRY*) &(thed ass::_nessageEntries) }; \
#0062 AFX_NMSGVAP_ENTRY t hed ass:: _nessageEntries[] =\
#0063 {

#0064

#0065 #define END_MESSAGE_MAP() \

#0066 {0 0O, O, O, AfxSig_end, (AFX_PMSGO } \

#0067 };

#0068

#0069 // Message map signature val ues and macros in separate header
#0070 #i ncl ude "af xnsg_. h"

#0071

#0072 class CObj ect

#0073 {

#0074 public:

#0075 Chj ect::Chject() {

#0076 }

#0077 Cbj ect:: ~Chject () {

#0078 }

#0079 };

#0080

#0081 class CCnmdTarget : public CObject
#0082 {

#0083 public:

#0084 CCndTar get : : CCrdTarget () {
#0085 }
#0086 CCndTar get : : ~CCndTarget () {
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#0087
#0088
#0089
#0090
#0091
#0092
#0093
#0094
#0095
#0096
#0097
#0098
#0099
#0100
#0101
#0102
#0103
#0104
#0105
#0106
#0107
#0108
#0109
#0110
#0111
#0112
#0113
#0114
#0115
#0116
#0117
#0118
#0119
#0120
#0121
#0122
#0123
#0124
#0125
#0126
#0127
#0128
#0129
#0130
#0131
#0132

}
virtual BOOL OnCndMsg( U NT nl D, int nCode);
DECLARE_MESSAGE_MAP() /'l base class - no {{ }} nmcros
H
typedef void (CCndTarget:: *AFX_PMSG (void);

struct AFX_MSGVAP_ENTRY // MC 4.0
{
U NT nMessage; // wi ndows nmessage
U NT nCode; /1 control code or WM _NOTI FY code
U NT nl D; /1 control ID (or O for wi ndows nessages)

U NT nLastID; // used for entries specifyingarange of control id's

U NT nSi g; /1 signature type (action) or pointer to nessage #
AFX_PMSG pfn; // routine to call (or special value)
b

class CWnThread : public CCndTar get
{
public:
CW nThread: : CWnThread() {
}
CW nThr ead: : ~CW nThread() {
}

virtual BOOL Initlnstance() {
cout << "CWnThread::Initlnstance \n";
return TRUE;
}
virtual int Run() {
cout << "CWnThread::Run \n";
Il Af xWhdProc(...);
return 1;
}
}s

cl ass Cwd;

class CWnApp : public CWnThread
{
public:
CW nApp* m pCurrent W nApp;
CWwhd* m_pMai nWAd;
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#0133 public:

#0134 CW nApp: : CW nApp() {

#0135 m pCurrent WnApp = this;

#0136 }

#0137 CW nApp: : ~CW nApp() {

#0138 }

#0139

#0140 virtual BOCL InitApplication() {

#0141 cout << "CWnApp::InitApplication \n";
#0142 return TRUE;

#0143 }

#0144 virtual BOCOL Initlnstance() ({

#0145 cout << "CW nApp::Ilnitlnstance \n";
#0146 return TRUE;

#0147 }

#0148 virtual int Run() {

#0149 cout << "CW nApp::Run \n";

#0150 return CWnThread: : Run();

#0151 }

#0152

#0153 DECLARE_MESSAGE_MAP()

#0154 };

#0155

#0156 typedef void (CWid::*AFX_PVMSGW (voi d);

#0157 /1 like "AFX_PMSG but for CWd derived classes only
#0158

#0159 class CDocunent : public CCrdTar get

#0160 {

#0161 public:

#0162 CDocunent : : CDocunent ()
#0163

#0164 CDocunent : : ~CDocunent ()
#0165

#0166

#0167 virtual BOOL OnCndMsg( U NT nl D, int nCode);
#0168

#0169 DECLARE_MESSAGE_MAP()

#0170 };

#0171

#0172 class CwWd : public CCndTar get

#0173 {

#0174 public:

#0175 CWhd: : CWhd()  {

{
}
{
}

#0176 }
#0177  CWd: : ~Cwhd()  {
#0178 }
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#0179
#0180
#0181
#0182
#0183
#0184
#0185
#0186
#0187
#0188
#0189
#0190
#0191
#0192
#0193
#0194
#0195
#0196
#0197
#0198
#0199
#0200
#0201
#0202
#0203
#0204
#0205
#0206
#0207
#0208
#0209
#0210
#0211
#0212
#0213
#0214
#0215
#0216
#0217
#0218
#0219
#0220
#0221
#0222
#0223
#0224

}s
cl

cl

{

virtual BOOL Create();

BOOL CreateEx();

virtual BOOL PreCreateW ndow();

virtual LRESULT W ndowPr oc( Ul NT nMsg, WPARAMwPar am LPARAMI Par an) ;
virtual LRESULT Def W ndowPr oc( U NT nessage, WPARAMwPar am LPARAMI Par anj ;
virtual BOOL OnCommand( WPARAM wPar am LPARAM | Par am) ;

DECLARE_MESSAGE_MAP()

ass CView,

ass CFrameWhd : public Cwid

publi c:

CVi ew* m pVi ewActi ve; [/ current active view

publi c:

}s

cl

{

CFrameWhd: : CFrameWhd()  {
}
CFrameWhd: : ~CFrameWhd() {
}
BOOL Create();
CVi ew* Cet ActiveView) const;
virtual BOOL PreCreateW ndow();
virtual BOOL OnCommand( WPARAM wPar am LPARAM | Par am) ;
virtual BOOL OnCndMsg( U NT nl D, int nCode);
DECLARE_MESSAGE_MAP()

friend CView,

ass CView : public Cwd

publi c:

CDocunent * m pDocunent ;

public:

CView:Cviem) {

}
CView :~Cviewm) {

}

virtual BOOL OnCndMsg( U NT nl D, int nCode);
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#0225

#0226 DECLARE_MESSAGE_MAP( )

#0227

#0228 friend CFraneWhd;

#0229 };

#0230

#0231 // gl obal function

#0232 CW nApp* Af xGet App();

#0233 LRESULT Af xWhdPr oc( HAND hwad, Ul NT nMsg, WPARAMwPar am LPARAMI Par am
#0234 CWhd* pwid); // | ast param pWid i s added by JJHOU.
#0235 LRESULT Af xCal | WhidPr oc( CWhd* pWad, HWAD hWd, Ul NT nMsg, WPARAM wPar am
#0236 LPARAM | Par an) ;

AFXMSG_.H

#0001 enum Af xSi g

#0002 {

#0003 Af xSig_end = 0, /1 [marks end of nessage nap]

#0004 Af xSi g_vv,

#0005 };

#0006

#0007 #define ON_COVWWAND(i d, menberFxn) \

#0008 { WM COMVAND, 0, (WORD)id, (WORD)id, AfxSig_vv, (AFX_PMSG menberFxn },
MFC.CPP

#0001 #include "ny.h" // rﬁLF;Zﬁ *onfe. h #E > [FIERT extern CMYW nApp AT, ..
#0002

#0003 extern CMyW nApp t heApp;

#0004
#0005
#0006
#0007
#0008
#0009
#0010
#0011
#0012
#0013
#0014
#0015
#0016
#0017
#0018
#0019

extern void printlpEntries(AFX_MSGVAP_ENTRY* | pEntry);

BOOL CCndTar get:: OnCnmdMsg( Ul NT nl D, int nCode)

{
/1 Now | ook through nessage map to see if it applies to us
AFX_MSGVAP* pMessageMap;
AFX_VBGVAP_ENTRY* | pEntry;
for (pMessageMap = Cet MessageMap(); pMessageMap != NULL;
pMessageMap = pMessageMap- >pBaseMessageMap)
{
| pEntry = pMessageMap- >l pEntri es;
printlpEntries(lpEntry);
}
return FALSE; /1 not handl ed
}
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#0020

#0021 BOOL CwWd: : Create()

#0022 {

#0023 cout << "CWhd::Create \n"
#0024 return TRUE

#0025 }

#0026

#0027 BOOL CWhd: : Cr eat eEx()

#0028 {

#0029 cout << "CWd:: CreateEx \n"
#0030 Pr eCr eat eW ndow) ;

#0031 return TRUE

#0032 }

#0033

#0034 BOOL CwWhd: : PreCreat eW ndow()
#0035 {

#0036 cout << "CWhd:: PreCreateWndow \n";

#0037 return TRUE;

#0038 }

#0039

#0040 LRESULT Cwhd: : W ndowPr oc( Ul NT nMsg, WPARAM wPar am LPARAM | Par am
#0041 {

#0042 AFX_MSGVAP* pMessageMap

#0043 AFX_MSGVAP_ENTRY* | pEntry;

#0044

#0045 if (nMsg == WM COWAND) // special case for conmands

#0046 {

#0047 i f (OnCommand(wPar am | Paran))

#0048 return 1L; // conmand handl ed

#0049 el se

#0050 return (LRESULT) Def W ndowPr oc(nMsg, wParam | Paran);
#0051 }

#0052

#0053 pMessageMap = Get MessageMap();

#0054

#0055 for (; pMessageMap != NULL

#0056 pMessageMap = pMessageMap- >pBaseMessageMap)

#0057 {

#0058 | pEntry = pMessageMap- >l pEntries

#0059 printlpEntries(lpEntry);

#0060 }

#0061 return 0; // add by JJHou. if find, should call |pEntry->pfn
#0062 I/ ot herwi se shoul d call Def WndowPr oc
#0063 }

#0064

#0065 LRESULT CWhd: : Def W ndowPr oc( Ul NT nessage, WPARAMwPar am LPARAMI Par am
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#0066 {

#0067 return TRUE;

#0068 }

#0069

#0070 BOOL Cwhd: : OnCommand( WPARAM wPar am LPARAM | Par am)
#0071 {

#0072 I/

#0073 return OnCndMsg(0, 0);

#0074 }

#0075

#0076 BOOL CFr anmeWid: : OnConmand( WPARAM wPar am LPARAM | Par an)
#0077 {

#0078 I/

#0079 // route as nornal command

#0080 return CwWid: : OnCommand( wPar am | Par an) ;
#0081 }

#0082

#0083 BOOL CFraneWid:: Create()

#0084 {

#0085 cout << "CFrameWhd:: Create \n";

#0086 Creat eEx();

#0087 return TRUE;

#0088 }

#0089

#0090 BOOL CFraneWid: : PreCreat eW ndow()

#0091 ({

#0092 cout << "CFrameWhd:: PreCreateW ndow \ n";
#0093 return TRUE;

#0094 }

#0095

#0096 CVi ews CFranmeWhd: : Get Acti veVi ew() const
#0097 {

#0098 return mpVi ewActi ve;

#0099 }

#0100

#0101 BOOL CFraneWid: : OnCndMsg( Ul NT nl D, int nCode)
#0102 {

#0103 /] punp through current view FI RST
#0104 CView pView = GetActiveView);

#0105 if (pView >OnCmdMsg(nl D, nCode))

#0106 return TRUE;

#0107

#0108 /1 then punp through frane

#0109 i f (CwWd:: OnCmdMsg( nl D, nCode))

#0110 return TRUE;

#0111
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#0112 [/ last but not |east, punp through app
#0113 CW nApp* pApp = Af xGet App();

#0114 i f (pApp->OnCmdMsg(nl D, nCode))

#0115 return TRUE;

#0116

#0117 return FALSE;

#0118 }

#0119

#0120 BOOL CDocunent:: OnCndMsg( U NT nl D, int nCode)
#0121 {

#0122 i f (CCndTarget:: OnCnmdMsg( nl D, nCode))
#0123 return TRUE;

#0124

#0125 return FALSE;

#0126 }

#0127

#0128 BOOL CVi ew: : OnCndsg( Ul NT nl D, int nCode)
#0129 {

#0130 i f (CwWhd:: OnCmdMsg( nl D, nCode))

#0131 return TRUE;

#0132

#0133 BOOL bHandl ed = FALSE;

#0134 bHandl ed = m pDocunent - >OnCndMsg( nl D, nCode) ;
#0135 return bHandl ed;

#0136 }

#0137

#0138 AFX_MSGVAP* CCndTar get : : Get MessageMap() const
#0139 ({

#0140 return &CCndTar get: : nessageMap;

#0141 }

#0142

#0143 AFX_MSGVAP CCndTar get : : nessageMap =

#0144 {

#0145 NULL,

#0146 &CCndTar get : : _nmessageEntri es[ 0]

#0147 };

#0148

#0149 AFX_MSGVAP_ENTRY CCndTarget:: _messageEntries[] =
#0150 {

#0151

#0152 { 0, 0, CCndTargetid, 0, AfxSig_end, 0}
#0153 };

#0154

#0155 BEQ N_MESSAGE_MAP(CwWhd, CCndTar get)

#0156 ON_COMVAND( CWhdi d, 0)

#0157 END_MESSAGE_MAP()
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BEG N_MESSAGE_MAP( CFr ameWid, CwWhd)
ON_COVMAND( CFr ameWdi d, 0)
END_MESSAGE_MAP()

BEG N_MESSAGE_MAP( CDocunent, CCndTar get)
ON_COWWAND( CDocunentid, 0)
END_MESSAGE_MAP()

BEG N_MESSAGE_MAP( CVi ew, CWid)
ON_COVMAND( CVi ewi d, 0)
END_MESSAGE_MAP()

BEG N_MESSAGE_MAP( CW nApp, CQmdTar get)
ON_COVMAND( CW nAppi d, 0)
END_MESSAGE_MAP()

CW nApp* Af xGet App()
{

return theApp. m pCurrent W nApp;
}

LRESULT Af xWhdPr oc( HAND hWd, Ul NT nMsg, WPARAMwPar am LPARAMI Par am
CWhd *pWhd) // | ast paraneter pWid i s added by JJHou.
{
/...
return AfxCal | WhidProc(pWhd, hWhd, nMsg, wParam | Paran);

}

LRESULT Af xCal | WidPr oc( CWhd* pWhd, HWAD hwid, Ul NT nMsg,
WPARAM wPar am LPARAM | Par an)
{
LRESULT | Result = pWhd- >W ndowPr oc(nMsg, wParam | Paran);
return | Resul t;

}

MY.H

#0001
#0002
#0003
#0004
#0005
#0006
#0007
#0008

#i ncl ude <i ostream h>
#include "nfc.h"

class CMWW nApp : public CWnApp
{
publi c:
CWW nApp: : OWW nApp()
}
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#0009 CMYW nApp: : ~CM/W nApp() {
#0010 }
#0011 virtual BOOL Initlnstance();
#0012 DECLARE_MESSAGE_MAP( )

#0013 };

#0014

#0015 class CWFranewhd : public CFranewWd
#0016 {

#0017 public:

#0018 CWFrameWhd() ;

#0019 ~CW/FrameWhd() {

#0020 }

#0021 DECLARE_MESSAGE_MAP()

#0022 };

#0023

#0024 class CWDoc : public CDocunent
#0025 {

#0026 public:
#0027 CWDoc: : CWDoc() {

#0028 }

#0029 CWyDoc: : ~CWyDoc() {

#0030 }

#0031 DECLARE_MESSAGE_MAP()

#0032 };

#0033

#0034 class CWView : public CView
#0035 {

#0036 public:

#0037 CMyView : CMWView() {

#0038 }

#0039 CMyView. : ~CWView() {

#0040 }

#0041 DECLARE_MESSAGE_MAP()

#0042 };

MY.CPP

#0001 #include "my. h"

#0002

#0003 CMyW nApp theApp; // global object
#0004

#0005 BOOL CMYW nApp: : I nitlnstance()
#0006 {

#0007 cout << "CMyW nApp::Ilnitlnstance \n";
#0008 m pMai nWAd = new CWyFr aneWhd;
#0009 return TRUE;
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#0010
#0011
#0012
#0013
#0014
#0015
#0016
#0017
#0018
#0019
#0020
#0021
#0022
#0023
#0024
#0025
#0026
#0027
#0028
#0029
#0030
#0031
#0032
#0033
#0034
#0035
#0036
#0037
#0038
#0039
#0040
#0041
#0042
#0043
#0044
#0045
#0046
#0047
#0048
#0049
#0050
#0051
#0052
#0053
#0054
#0055

}

CMW FrameWnd: : CWyFr ameWhd()

{
Create();

}

BEG N_MESSAGE_MAP( CMyW nApp, CW nApp)
ON_COVMAND( CMyW nAppi d, 0)
END_MESSAGE_MAP()

BEG N_MESSAGE_MAP( CMyFr ameWd, CFr amewWid)
ON_COVMAND( CMy Fr aneWidi d,  0)
END_MESSAGE_MAP()

BEG N_MESSAGE_MAP( CMyDoc, CDocunent)
ON_COVVAND( My Doci d,  0)
END_MESSAGE_MAP()

BEG N_MESSAGE_MAP(CMyVi ew, CVi ew)
ON_COVMAND( CMyVi ewi d, 0)
END_MESSAGE_MAP()

void printlpEntries(AFX_MSGVAP_ENTRY* | pEntry)

{
struct {
int classid;
char* cl assnane;
} classinfo[] = {

CCndTargetid , "CCrdTarget

CWnThreadid , "CWnThread ",
CW nAppi d , "CW nApp ",
CWWnAppid , "CWWnApp ",
Cwadi d , "Cwd ",
CFrameWdid , " CFranmeWd
CWFrameWdi d, "CWFrameWd ",
CVi ewi d , "CView
CW/ Vi ewi d , "CWVi ew
CDocunentid , "CDocunent
CWDoci d , "CWDoc
0 oo "
}s
for (int i=0; classinfo[i].classid != 0; i++)
{
if (classinfo[i].classid == | pEntry->nlD)
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#0056 {

#0057 cout << |pEntry->nID << " "

#0058 cout << classinfo[i].classname << endl;

#0059 br eak;

#0060 }

#0061 }

#0062 }

0[O B B e e
#0064 // nmin

[0 S B e e T T
#0066 void nain()

#0067 {

#0068 CW nApp* pApp = AfxGet App();

#0069

#0070 pApp->1 ni t Application();

#0071 pApp- >l ni tlnstance();

#0072 pApp- >Run() ;

#0073

#0074 CWwDoc* pMyDoc = new CMyDoc;

#0075 CWVi ewr pM/Vi ew = new CW Vi ew,

#0076 CFrameWhd* pMyFrane = ( CFrameWhd*) pApp- >m pMai nWhd;

#0077 pM/Frane- >m pVi ewActi ve = pM/Vi ew;

#0078 pM/Vi ew- >m pDocunent = pM/Doc;

#0079

#0080 /'l test Message Routing

#0081 cout << endl << "pMFrane received a WM CREATE, routing path :" << endl;
#0082 Af xWhdProc(0, WM CREATE, 0, 0, pM/Frane);

#0083

#0084 cout << endl << "pM/Viewreceived a WM PAINT, routing path :" << endl;
#0085 Af xWhdProc(0, WM PAINT, 0, O, pM/View;

#0086

#0087 cout << endl << "pM/View received a WM COMMAND, routing path :" << endl;
#0088 Af xWhdProc(0, WM COMWAND, 0, O, pMyView;

#0089

#0090 cout << endl << "pMFrane received a WM _COWAND, routing path :" << endl;
#0091 Af xWhdProc(0, WM COWAND, 0, O, pM/Frane);

#0092 }
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