f) Lewolf[]

b, oooo
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C++ Builder
C++ Bui | der
C++ Bui | der C++ Bui | der
C++ Bui | der C++ Bui | der
C++ Bui | der
C++ Bui | der
C++ Bui | der
VCL
VCL
1
C++ Bui | der Ansi C++
C++ Ansi C++ C++Bui | der
VCL C++ Builder 5 36
__asm _asm asm __automated __cdecl _cdecl
cdec! _ classid _ closure __declspec __except __export
_export __fastcall _fastcall _ finally __import _import
__inline __int16 __int32 __int64 __int8 __msfastcall
__msreturn __pascal _pascal pascal __property __published
__stdcall _stdcall _ thread _try unsigned __int64  _ rtti
asm __rtti Ansi  C++ Ans
C++ C++Buil der inline try Ansi C++
__published _ property _ nsfastcal
Ansi C++ C++ Bui | der __publi shed
__property _ closure

C++ Bui |l der
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1.1 Ansi C++

C++ Bui | der Ansi C++
asm inline

111 asm _asm asm

__asm _asm asm Ansi C++
__asm MV AX 12;
__asn{
ADD EAX EBYX;
MOV Mem EAX;
}
C++ Bui | der C++
__asm C++ Bui | der
—_— C++
.asm
.asm
112  rtti
_rtti RTTI Runtinme type identification
RTTI C++Bui | der Pr oj ect Option
- RT- RTTI
_rtti RTTI
RTTI typeid
RTTI
RTTI
class A
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h
class B: public A

{

}

A" pA

B* pB

B d assB;

pA = &J assB;
pB = &d assB;

RTTI
typeid pA
RTTI
typeid pA

1.1.3 __inline

__inline C++ Bui | der
inline

B typeid pB

A typeid pB

Ansi C++
inline

C++ __inline C C++

1.2 __declspec

C++Bui | der
__decl spec

__decl spec

__decl spec(<decl -nodi fi er>)
decl - modi fi er

dl | export dl I'i nport naked

novt abl e property
dl | export

M crosof t C++ W ndows

__export C++ Bui | der

sel ect any

Ansi C++

noreturn not hr ow

t hread uui d

C++ Bui | der
W ndows
M crosoft C++
__export

C++ Bui | der

__decl spec(dl | export)
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dl I'i nport dl | export
__decl spec(dl linport) _ inport
naked __decl spec(naked)

C++ Bui | der
__decl spec( naked)  —

__decl spec(naked)

__decl spec(naked)
__fastcall _ stdcall
noreturn

__decl spec(noreturn)

not hr ow

#define WNAPI _ decl spec(nothrow) __ stdcal
void WNAPI fool();

voi d _ decl spec(nothrow) _ stdcall foo2();
void __stdcall foo3() throw)

f 003 C++ foo2  C++ Buil der fool
C++ Bui | der
novt abl e __decl spec(novt abl e)
__decl spec(novt abl e) vt abl e
property ! ” __property
__property
Bor | and

__decl spec(property(get=get_func_nane)) decl arat or
__decl spec(property(put=put_func_nane)) decl arator
__decl spec(property(get=get_func_nane, put=put _func_nane)) decl arator
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__property __decl spec(property())
X

__decl spec(property(get=CGetX, put=PutX)) int x[];
i = p->x[a][b]

i =p->Cet X(a, b),

p->x[a][b] =i

p->Put X(a, b, i);

sel ect any
cpp
sel ect any ! "
__decl spec(sel ectany) int x1 = 1;
x1
const __ decl spec(sel ectany) int x2 = 2;
C++ C++ const
extern C const C

extern const __decl spec(sel ectany) int x3=3;
const extern

extern const int X4;

const __ decl spec(sel ectany) int x4=4;

extern __decl spec(sel ectany) int xb5;

x5 __decl spec(sel ect any)
t hread “ ” __decl spec(thread) _ thread
! " __thread
uui d cavi
uui d QU D

struct __decl spec(uui d("00000000- 0000- 0000- c000-000000000046")) I Unknown;
struct __decl spec(uui d("{00020400- 0000- 0000- cO00- 000000000046} "))
I Di spat ch;
___uui dof __declspec(uuid(..))
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C++ Buil der __ decl spec
C++
__decl spec
__export
void __export f(void);
__export void f(void); __decl spec
void _ decl spec(dllexport) f(void);
__decl spec(dl I export)void f(void);
class __ declspec(dllexport) O assNane { };
1.3 C++ Builder
C++ Bui | der
_int8
_intl6
_int32
_int64
unsi gned __int64
_int8 __int16
_int32 __int64 unsigned__int64 i8 i16 132 164 uib4
_int8 c = 127i §;
_int32 i = 123456789i 32;
__int64 big = 12345654321i 64
14
C Pasca
C++ Bui | der C Pascal
Wn32 M crosoft
C++ Bui | der “ :

__decl spec( naked)
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141 cdecl _cdecl cdecl
C++ Bui | der __cdecl _cdecl cdecl
C C++
Builder C Project Option Advanced
Conpi | er
C
Pascal C
C
mai n
__cdecl _cdecl cdecl
cdecl <data/function definition>;
_cdecl <data/function definition>;
__cdecl <datal/function definition>
int cdecl I; [/ S
void __cdecl Fun():; // “ Fun”
142 fastcall fastcall
__fastcall _fastcall C++ Bui | der

return-type _fastcall function-nane(parmlist)

return-type _ fastcall function-nane(parmlist)

void _ fastcall GetNane(int Index);

EAX EBX ECX



C++ Builder

164
C++ Bui | der VCL __fastcall
“ ” C Pascal W n32
__fastcall __cdecl _ pascal
__stdcall __export
__fastcall dl
C++ Bui | der Del phi
“ ” @ C C++
C++ Bui | der
VCL
__fastcall _fastcall C++ Bui | der C++
C++Bui | der
-\VC
-\VC
143 _msfastcall _ msreturn
__nefastcall _ nsreturn C++ Bui | der
M crosoft “ " M crosoft
__msfastcall 4
ECX EDX
__nmereturn M crosoft “ 8
4 8 EAX/ EDX
144 pascal _pascal pascal
__pascal _pascal pascal Pascal
Pascal C
Pascal
Pascal C
__pascal
Pascal C++ Bui | der
Pascal C++ C
Pascal

hj ect Pascal
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Pascal C++ Bui | der
145 _ stdcall _stdcall
W ndows W n32 W ndows
AP W n32 __decl spec( not hr ow)
C++ Bui |l der Wi nuser. h W n32 C++
Bui | der __stdcall _stdcall
__stdcall _stdcall
W n32 C C
W n32
C++ Bui | der
C++ Bui | der
__cdecl C EAX
_ fastcall EAX EAX EBX ECX
__stdcall W n32 EAX
__pascal Pascal EAX
__nsfastcall Ve EAX/ EDX | ECX EDX
4.1 C++ Buil der
15
W ndows
. def C++ Bui | der _export __export
__inport _inport . def
__decl spec(dllexport) _ declspec(dllinport)
__export
export table
export
Loadl i brary




#i ncl ude <stdi o. h>

#i ncl ude <string. h>

#i ncl ude <wi ndows. h>

cl ass Exception
{ /1
publi c:

Excepti on(char* s = "Unknown") {what
Excepti on(const Exception& e ){what
~Exception(){free(what); }

char* msg()const{return what; }

private:
char* what;

}s

int main()

{
float e, f, g;
try
{
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1.6 _try _ except _ finally
C++
“ 0 try throw
C++Bui l der Borl and Ansi
C++ C++ Bui | der
C++
Ansi C++ C C C++
C++ Bui | der
C _try __except _ _finally _ try
C++ try _try C
__except _ finally C C++
try catch try
catch __except C
_finally try

strdup(s); }
strdup(e.what);}
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g = 0.0;
try
{
put s(" Anot her exception:");
e=f1 g; /1l
}
__except ( EXCEPTI ON_EXECUTE_HANDLER)
{ 1 C
put s(" Caught a G based exception.");
t hrom Exception("Hardware error: Divide by 0"));

Yol catch
}
catch(const Exception& e)
{
printf("Caught C++ Exception[ % ]\n", e.nsg());
}
}
_finally
{
puts("C++ allows _ finally too!");
}
return e;

Anot her excepti on:

Caught a G based excepti on.

Caught C++ exception[Hardware error: Divide by 0]
C+t+ allows __finally too!

Exception mai n
try C C++
VCL
C++ Bui | der
1.7 VCL
VCL  C++ Buil der OAL

VCL

MFC
Ansi

C++
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VCL
1.7.1 _classid
__classid
cl assname
__classid(cl assnane)
C++ Bui | der W nMai n
Appl i cati on->Creat eForn{_cl assi d(TFornml), &Forml);
TFor nl FormLl CreateForm
void _ fastcall CreateForn(System: TMetad ass* |nstanced ass,
voi d *Ref erence);
Creat eForm TMet aCl ass hj ect
Pascal C++ Bui | der __classid
oj ect Pascal
__classid TObj ect
I nheritsFrom TW nCont r ol

__classid

namespace MyWidctr

{
void _ fastcall PACKAGE Register()
{
TConponent d ass cl asses[1] = {_ classid(MWdCrl)};
Regi st er Conponent s("Addi ti onal ", classes, 0);
}
}
Regi st er Conponent s TConponent C ass
TConponent Cl ass
TConponent

typedef TMetad ass* TConponent d ass;
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1.7.2 _ closure

__closure
C++ __closure
Ansi C++

cl ass base
{
public
void func(int x);
}s
cl ass derived: public base
{
public
void new func(int i);
}s
voi d (base::*bptr)(int);
bptr = &derived:: new func; 1/

__closure C++ Bui | der __closure

this __closure
__closure

struct MyQoj ect

{
doubl e Menfunc(int);
}
doubl e funcl(M/Obhject *obj)
{

/1 cl osure Doubl e
double ( __closure *nydosure )(int);

/1

nyC osure = obj -> MenfFunc

11

return nyd osure(1);
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}
__closure C++Bui | der
VCL
C++ Bui | der C++
Bui | der .df m
For nl

#i ncl ude <Buttons. hpp>

e e R R
class TFornl : public TForm
{
__publi shed:
private:
public:

void _ fastcall MyOnMessageHandl e(t agMsG &Msg,

&Handl ed) ;

_ fastcall TForml(TConponent* Oaner);
H
e e R R
extern PACKAGE TForml *Formni;
e T TP
#endi f
For mlL

#i ncl ude <vcl . h>
#pragna hdr st op
#i nclude "Unitl. h"

#pragnma package(smart_init)
#pragma resource "*.df nf
TFormL * For n,;

__fastcall TFornil:: TFor mi( TConponent * Oaner)

: TFor n{ Oaner)

Appl i cati on->OnMessage = MyOnMessageHandl e;
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void _ fastcall TFornil:: MyOnMessageHandl e(t agMsG &Vsg, bool &Handl ed)

/...

Appl i cati on- >CnMessage

typedef void _ fastcall (__closure *TMessageEvent) (tagMsG &\sg,
bool &Handl ed);
__property TMessageEvent OnMessage = {read=FOnMessage,

w it e=sFOnMessage} ;

TMessageEvent __closure OnMessage
Application For mL
MyOnMessageHandl e Fornl Appl i cati on- >OnMessage
For ml Application
Application For mL Ansi  Ct+
C++ Bui | der __closure
Application

1.7.3 __property
__property
<prop dimist>

<property declaration> ::=
__property<type> <id>[ <prop dimlist>]

"{" <prop attrib list>"}"

<prop dimlist>

<prop dimlist>::="[" <type> [ <id>] "]" [ <prop dimlist>]



C++ Builder 172

<prop attrib list>

<prop attrib list> ::= <prop attrib> [ , <prop attrib list> ]
<prop attrib>

read = <data/function id>

wite = <data/function id>

stored = <data/function id/bool constant>
default = <constant>

nodef aul t

i ndex = <const int expression>

r ead wite C++ Bui |l der
VCL
read
<prop dimlist>
wite
<prop dimlist>
stored VCL
bool bool VCL
C++ Bui | der
def aul t
oj ect I nspector
st ored
def aul t def aul t
nodef aul t def aul t
i ndex

read
read
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read wite __property

class PropertyDeno : public TCoject

{
private:
int FiO;
int Fil;
int Fi2;
int Fi3;
int Fi4,
int Fi5;
pr ot ect ed:
void _ fastcall SetFi2(int Value){ /*...*/ };
int _ fastcall GetFi3(){ return Fi3; };
void _ fastcall SetFi3(int Value){ /*...*/ };
int _ fastcall GetFi4(){ return Fi4; };
void _ fastcall SetFi4(int Value){ /*...*/ };
int _ fastcall GetFi5(){ return Fi5; };
void _ fastcall SetFi5(int Value){ /*...*/ };
public:
__property int Propl0 = {read=Fi};
__property int Propll = {read=Fi,wite=Fi, defaul t=1};
__property int Propl2 = {read=Fi,wite=SetFi};
__property int Propl3 = {read=GetFi 3, wite=SetFi 3};
__property int Propl4 = {read=GetFi 4, wite=SetFi4,
def aul t =4} ;
__property int Propl5 = {read=GetFi 5, wite=SetFi5,
def aul t =5, st ored=t r ue};
__fastcall PropertyDeno();
H

_ fastcall PropertyDeno:: PropertyDeno ()

Tbj ect ()
{
/* */
Fil=1; /1 Propll default
Fi4 = 4; I Propl 4 default
Fi5 =5; I Propl5 default
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}
VCL TObj ect
Propl O read Fio
Propl 1 read wite Fil
1 Fili=1
Propl 2 read wite
SetFi 2 Propl 2
Propl 3 read wite read
CetFi 3 Propl 3 SetFi3 Propl2
Propl 4 read wite r ead
CetFi 4 Propl 4 SetFi4 Propl2
4 Fid =4
Propl 5 read wite default Propl 4
st ored true Propl 4
<prop dimlist> Ansi String

class TDeno : public TConponent

{
private:
Ansi String _ fastcall GetNunberSize(int |ndex);
public:
__property Ansi String NunberSi ze[int Index] =
{read=Get Nunber Si ze};
/...
b

Ansi String _ fastcall TDeno:: Get Nunber Si ze(i nt | ndex)
{
Ansi String Result;
switch (I ndex)
{
case O:
Result = "Zero";
br eak;

case 100:
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Result = "Medi unf;

br eak;
case 1000:
Result = "Large";
br eak;
default: Result = "Unknown size";
}
return Result;
}
TDeno Nurber Si ze
read
I ndex

cl ass TSanpl eCal endar : public TQustonxid

{
private:
TDat eTi me FDat e;
/1
int _ fastcall GetDateHl enent(int |ndex);
Void _ fastcall SetDateEl ement(int |ndex,
/1
public:
__property int Day = {read=Cet Dat eEl enent,
wri t e=Set Dat eEl enent, i ndex=3,
__property int Month = {read=Cet Dat eEl enent,
wri t e=Set Dat eEl enent, i ndex=2,
__property int Year = {read=Cet Dat eEl enent,
wr i t e=Set Dat eEl enent, i ndex=1,
11
H

Cet Dat eEl enent

int _ fastcall TSanpl eCal endar: : Get Dat eEl enent (i nt

{

Ansi String

int Val ue);

nodef aul t};

nodef aul t};

nodef aul t};

I ndex)
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unsi gned short AYear, AMonth, ADay;
int result;
FDat e. DecodeDat e( &AYear, &A\onth, &Aday); //
swi tch (1 ndex)
{
case 1:
result = AYear;
br eak;
case 2:
result = Avbnt h;
br eak;
case 3:
result = ADay;
br eak;
defaul t:
result = -1;
}

return result;

Set Dat eEl enent

void _ fastcall TSanpl eCal endar: : Set Dat eEl enent (i nt | ndex,
int Val ue)

unsi gned short AYear, AMonth, ADay;
if (Value >0) [/ “ 0"
{
FDat e. DecodeDat e( &AYear, &ANbnth, &ADay); //
switch (I ndex)
{
case 1:
AYear = Val ue;
br eak;
case 2:
AMont h = Val ue;
br eak;
case 3:
ADay = Val ue;
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br eak;
defaul t:
return; /1
}
}
FDat e = TDateTi ne( AYear, Alonth, ADay); //
Refresh(); I
}
TSanpl eCal endar
__property
I ndex
I ndex “ " | ndex
i ndex i ndex
[ |
[ |
[ |
[ |
1.7.4 _ published
__published C++ Buil der __published
VCL TOhj ect “ ”
__public __published
__published RTTI RTTI
bj ect Pascal
__published __published
oj ect | nspector TCust onfFor m
__published oj ect | nspect or

hj ect | nspector
TCust onForm __published VCL
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__published
hj ect | nspector

__published
VCL

1.75 _ declspec

C++ Bui | der __decl spec
hj ect Pacal

sysnac. h
Bui | der hj ect Pascal

1. _decl spec del phicl ass

del phi cl ass Tbj ect
VCL
" VCL RTTI
m VCL /
" VCL
VCL
[ |
[ |
[ | new
[ |
[ | VCL
Thj ect

2. _declspec del phireturn

del phireturn C++ Bui | der

IDE  Form

oj ect | nspect or

hj ect Pascal

__published __published
r eal
VCL
C++
bj ect Pascal
VCL C++ Bui | der
C++ Ohj ect Pascal

Currency AnsiString Variant TDateTinme  Set

del phireturn C++
hj ect Pascal C++
3. _decl spec dynanic
dynam ¢

VCL
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vt abl es vt abl es
vt abl es
Thj ect
4. decl spec hidesbase
bj ect Pascal C++ Bui | der hi desbase
hj ect Pascal Cbj ect Pascal
sysmac. h HI DESBASE
hj ect Pascal T1 func
T2 DCC32 — j phn
HPP
virtual void T1::func(void);
H DESBASE voi d T2::func(void);
HI DESBASE C++ T1l::func() T2::func()
5. __decl spec package
package | DE
6. __decl spec pascalinpl enentati on
pascal i npl enent ati on bj ect Pascal
. hpp Cbj ect Pascal
1.8 C++ Builder
1.8.1 _ automated
public private protected aut onat ed
public
aut omat ed
cl ass nyclass : TAut oObj ect
{
/1
/1 and properties that need OLE automation infornation
__aut onat ed
/[l __dispid CLE id 1000 func

void _ fastcall func(void) _ dispid(1000);
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aut omat ed OLE
___aut onat ed
u Currency O eVari ant
Del philnterface double int float short String TDateTi ne
Var i ant unsi gned short

| __fastcall

[ |

u __dispid(constant int expression)

[ | __dispid read wite VCL
index stored default nodef aul t

[ |

u __fastcall

[ |

182 _ thread
C++ TThread Execute
Execut e
__thread t hr ead- | ocal

int _thread x;

Execut e

Ansi Strings “ "
__thread

int f();
int _thread x = f(); [/

int _thread x 50; /1
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class X
{
X( )
~X();
H
X __thread nycl ass; /1

__thread
TThr ead “ "
2VCL
C++ Bui | der VCL Fr ameVor ks C++ Buil der
VCL
Bor | and VCL
C++ Bui | der
VCL
VCL
VCL VCL
C++ Bui | der
VCL
VCL VCL
2.1 VCL
VCL
VCL VCL Thj ect VCL VCL
VCL C++ Bui | der
FranmeWr ks VCL Thj ect
C++ VCL Ansi String
ActiveX C++ Bui | der Fr aneWor ks

VCL TConponent



C++ Builder 182
TConponent
[ | Form
u Onner
[ | df m
u New (Obj ect s ActiveX ActiveX
Com
VCL VCL TContr ol
TCont r ol TConmponent
W ndows
“ ” TContr ol
TContr ol
TCont r ol
2.2 TObject
TOhj ect VCL Tbj ect
VCL Tbj ect
Thj ect VCL
Thj ect
TOhj ect Tper si st ent Thj ect
Casslnfo dassNane assNanels dassParent d assType
VCL
G assinfo
typedef TMetad ass* Td ass;
static void * _ fastcall dasslinfo(Td ass cls);
void * _ fastcall dasslnfo(){return dasslnfo(d assType()); }
G assType __classid __classid

Di spatch Def aul t Handl er

Di spat ch
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Def aul t Handl er
W ndows W dnwos
Di spat ch Def aul t Handl er
voi d* TW nCont r ol W ndows
Fi el dAddr ess
__publis
Free
C++ Bui | der del ete
VCL Free
I nheritsFrom
I nitlnstance
Newl nst ance
I nitl nstance | ni tlnstance
Met hodAddr ess
publ i shed
Stream VCL
Met hodNane
Met hodAddr ess
VCL VCL TSt ream
Saf eCal | Excepti on
CLE oM
TObj ect VCL TOhj ect VCL
[ ] VCL
[ ] VCL
[ ]
VCL TOhj ect TOhj ect
VCL
Tbj ect Thj ect
C++ Bui | der VCL

C++ Bui | der
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221 TObject

Thj ect

Thj ect

TPer si st ent

TI nter f acedbj ect
Exception
TWebResponse
TBits

TLi st

TConver si on

TDr agQhj ect

TDat aSet Desi gner
TLookuplLi st
TBookmar kLi st
TDBEr r or

TSessi onlLi st
TPropertyCat egory
TPropertyEdi t or
TMoni t or
TChangelLi nk
TMask

TXM.Dat a
QutlineError
Tregistry

Tt hr ead

TSynchr otoj ect
TWebConponent Li st
TWebCont ent Opt i ons

TQueue

TStream Exception

50

TBasi cAct i onLi nk

TSt ream

TWebRequest

TBasi cAct i onLi nk

TFi | er

TThr eadLi st

TOr der edLi st

ThWouse

TFi el ds

TPai nt Cont r ol

TBDECal | back

TPar anli st

TDSTabl ePr oducer Edi t or
TPropertyCat egoryLi st
TPropertyFilter

TShar edl mage

TCustom ni File
TPrinter

TEnunPr opDesc

TUpdat eTr ee

TCust omN nSocket

TDat aBl ockl nt er pret er
TLanguages

TLayout Attri butes

TMul t i ReadExcl usi veWi t eSynchr oni zer

TBits TLi st
TPrinter TMonitor

TPer si st ent

VCL

TSt ack

TMouse



C++ Builder 185

2.2.2 TStream

TSt ream TSt ream
TSt r eam
TSt ream

TFi | eStream

TStringStream

TMenorySt ream

TBl obSt r eam

TW nSocket St ream Socket
TA eStream com

Posi tion

Si ze
TSt ream Size
Si ze TMenorySt ream
Si ze

TSt r eam
~TStream TStream

CopyFrom
int _ fastcall CopyFron(TStreant Source, int Count);

0 Sour ce Posi ti on Count
Sour ce Posi tion

Read
virtual int _ fastcall Read(void *Buffer, int Count) = 0;

ReadBuf f er , ReadConponent Read
ReadBuf f er
void _ fastcall ReadBuffer(void *Buffer, int Count);



C++ Builder 186

Read Count
Stream Read VCL
Count
Seek
virtual int _ fastcall Seek(int Offset, Wrd Origin) =0;
Position Ofset Oigin
soFr onBegi nni ng O fset >= 0
soFronCur r ent Position Position + Ofset
soFr onEnd O f set <=0
Set Si ze
virtual void _fastcall SetSize(int NewS ze);
Si ze Si ze
TSt ream
Wite

virtual int _fastcall Wite(const void *Buffer, int Count) = 0;

Read
WiteBuffer
void__fastcall WiteBuffer(const void*Buffer, int Count);
ReadBuf f er
TSt ream TSt ream

2.2.3 Exception

Excepti on VCL VCL T
Excepti on IO
VCL E
Exception
Excepti on C++ Bui | der
Hel pCont ext
ID
Message

Ansi Stri ng Excepti on
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Thj ect Exception

__fastcall Exception(const Ansi String MsQ);

_ fastcall Exception(const AnsiString Msg, const System:TVarRec * Args,
const int Args_Size);

__fastcall Exception(int Ident);

__fastcall Exception(int Ident, const TVarRRec * Args, const i nt Args_Si ze);

__fastcall Exception(const Ansi String Msg, int AHel pContext);

_ fastcall Exception(const AnsiString Msg, const System:TVarRec * Args,
const int Args_Size, int AHel pContext);

_ fastcall Exception(int Ident, int AHel pContext);

__fastcall Exception(int Ident, const System:TVarRec * Args, const int
Args_Si ze, int AHel pContext);

Excepti on
new t hr ow
throw Exception("M/ error message");
Excepti on catch
Message "M/ error nessage"
2.24 TPersistent
TPer si st ent Tbj ect VCL
TPer si st ent TObj ect TPer si st ent
Thj ect
[ ]
[ ]
[ |
TPer si st ent TPer si st ent
SaveToStream LoadFronfStream
DFM

SaveToSt r eam
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LoadFr ontst r eam TPer si st ent

TPer si st ent

Assi gn
virtual void _ fastcall Assign(TPersistent* Source);
VCL Ansi C++
Assi gn
Assi gn
Dest i nati on- >Assi gn( Sour ce) ;
Destination Sour ce Destination
TPer si st ent Assi gn
Assi gn Sour ce
Assi gn Desti nation Assi gn
TPer si st ent Assi gn Sour ce Assi gnTo
Sour ce Assi gnTo TPer si st ent Assi gn

Econvert Error
Destination = Source Destination->Assign(Source)

Destination Source

Assi gn TBi t map
Assi gn TIJPEQ nmage TJPEAQ mage
Destination = Source Destination->Assign(Source)
VCL
Assi gn VCL
Assi gnTo
virtual void _ fastcall AssignTo(TPersistent* Dest);
Dest Assi gn
Assi gnTo Assi gn
VCL Assi gn VCL
Assi gn
Assi gn
Assi gn TPer si st ent Assi gnTo

VCL
Assi gnTo
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TPer si st ent Assign AssignTo
VCL
VCL Ct+
A VCL B
B- >Assi gn( A) ;
B Assi gn A B Assign
A->Assi gn(B);
A B Assi gn
TPersi stent:: Assign TPersi stent:: Assign

B- >Assi gnTo( A) ;
Assi gnTo A TPer si st ent

Defi neProperties
virtual void _ fastcall DefineProperties(TFiler* Filer);

TPer si st ent

Defi neProperties

[ | Defi neProperties

u filer Defi neProperty

[ | filer Def i neBi nar yProperty
Get NanePat h

DYNAM C Ansi String _ fastcall Get NanePath( );
hj ect I nspector
conponent s TCol l ectionltem
col l ection | ndex
Cet Omner
DYNAM C TPersistent* _ fastcall Get Omner(void);

CGet Onner Get NamePat h per si st ent
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TPer si st ent Get Onner NULL
TCol | ection Get Oaner col l ection
col l ectionitens coll ectionitemns col l ection
Onner
TCol | ecti on TCol | ectionltens
2.3 TPersistent
TPer si st ent 28
TG aphi ¢ TConponent
TCol l ectionltem TCol | ection
TStrings Td i pboard
Tl conOpt i ons TListltem
TLi stltens Thont hCal Col ors
TParaAttri butes TText Attri butes
TTr eeNode TTr eeNodes
TSi zeConstraints TDat aLi nk
TCol ummTitl e TControl Scrol | Bar
TG aphi csoj ect TCanvas
TPi cture THTM_TagAt tri but es
TCapti onAttri butes TGidAttributes
TG i dRowAt tri but es TBaseArray
TA eServer TAbst r act Socket
B TG aphi csObj ect W ndows TBrush

TFont TPen
B TG aphic

TBitmap Tlcon
TCol | ecti onltem
TCol | ectionltem

B TCol |l ection

B TConponent

TMet aFil e

2.3.1 TComponent

TConponent
VCL

TPer si st ent

VCL
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[
| New Obj ects Acti veX Acti veX
oM
TConponent “ ” TConponent
Name  Owner TConponent
Name  Omner Owner
TConponent TConponent
TConponent
Conmponent Count
TConmponent
Onner A Oaner B
B A B B A B Conponent Count
Onner B
Conponent | ndex
Conponent s Conponent | ndex
Component Count 1
Conponent s
TConponent
Conponent St at e

TConponent St at e

Conponent St at e
TConponent St at e

csDesi gni ng csDestroyi ng csFi xups csFreeNotification
cslnline csLoadi ng csReadi ng csUpdat i ng
csWiting csDesi gnl nst ance

Conponent Styl e
TConponent Styl e
TConponent Styl e csl nheritabl e, csCheckPropAvai l

Nare
Ansi String
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C++ Bui | der | DE
Form __ publish
Nane
Onner
TConponent
Owner Conponent s
Onner Form Dat aMbdul e
Form DataMbdul e Conponents
Owner
Onner
Conponent s Form
Form Form Owner
Application Application Form
VCL Owner
Tag
4
ChangeName
void _ fastcall ChangeNane (const Ansi String NewNane);
Name NewNane
Nare

Defi neProperties

virtual void _ fastcall DefineProperties(TFiler* Filer);

TPer si st ent

Dest r oyConponent s

void _ fastcall

Dest r oyi ng

TConponent
Top  Left
top left

Dest r oyConponent s( voi d) ;
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void _ fastcall Destroying(void);
Dest royi ng Conponent St at e csDestroyi ng
Conponent St at e
Execut eActi on

DYNAM C bool _ fastcall ExecuteAction(TBasicAction* Action);

Action
Action OnExecute Application
Execut eActi on Application Execut eActi on
Application OnAct i onExecut e
OnExecut e OnExecut e

Execut eAction
Fi ndConponent

TConponent* _ fastcall Fi ndConponent(const Ansi String ANane);
Conponent s hj ect Pascal
AName
TConponent
__fastcall virtual TConponent (TConponent* AOaner);
TConponent

new
AOmner AOmner
2.3.2 TGraphic
TG aphi ¢
TG aphi c TG aphi ¢
3 bitmap i con netafile TPi cture
TPi cture TG aphi c
Enpty
Hei ght
Modi fi ed
TG aphi c
TBi t map Modi fi ed
true

Pal ette
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HPALETTE

Pal et t eModi fi ed

Tr anspar ent
netafile icon
bi t map

Wdth

LoadFr ond i pboar dFor mat
virtual void _ fastcall LoadFronmd i pboardFormat (VWrd
AFormat, i nt AData, HPALETTE APal ette) = 0;

LoadFronfFil e
virtual void __fastcall LoadFronFil e( const Ansi String Fi | eNane) ;
LoadFr ont r eam

virtual void _ fastcall LoadFronttrean(d asses:: Tstream
*Streanm) = 0;

SaveTod i pboar dFor mat
virtual void _ fastcall SaveTod i pboardFor nmat (\Wrd
&AFor mat , i nt &ADat a, HPALETTE &APal et t e) =0;
LoadFr omd i pboar dFor mat
SaveToFi | e

virtual void _ fastcall SaveToFile(const Ansi String Filenane);
LoadFronFil e
SaveToSt ream
virtual void _ fastcall SaveToStrean(d asses:: TStreant
Streanm) = 0;
LoadFr ont r eam

OnChange
TNot i f yEvent
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OnProgress

enum TProgressStage {psStarting, psRunning, psEnding};
typedef void _ fastcall (__closure *TProgressEvent) (System: TOhj ect*
Sender, TProgressSt age Stage, Byte Percent Done, bool
Redr awNow, const W ndows: : TRect &R, const Ansi String Msg);
__property TProgressEvent OnProgress = {read=FOnProgress,
wri t e=FOnPr ogr ess};

OnProgr ess
Progr essBar
2.3.3 TCollection
VCL TCol | ecti on TCol | ectionl tem
Form
TCol I ectionltem bj ect | nspect or
df m Form
TSt at usBar
TSt at usPanel s Panel s I tens
TSt at usPanel St at usPanel
St at usPanel - >Panel s- >l t ens[ 1] - >Text = "Test"
St at usPanel 1- >Text = "Test"
Form TSt at usPanel
TSt at usPanel s TCol | ecti on TSt at usPanel
TCol | ectionltem TColl ection TCollectionltem
VCL
St at usPanel - >Panel s
C++ Bui | der TCol | ection
Count
Col l ecti on Coll ectionltem

TCol | ecti on Itens
I tend ass

TMet ad ass Itens

Itens
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TCol I ectionltem TCol | ection
Col l ectionltem I tens
Add
TCol lectionltent _ fastcall Add(void);
TCol | ectionltem I'tens
[tem Count Itens

Begi nUpdat e EndUpdat e
void _ fastcall Begi nUpdate(void);
void _ fastcall EndUpdate(void);

TCol | ection
TCol | ectionltem
Itens
Begi nUpdat e
EndUpdat e
d ear
void _fastcall dear(void);
Itens Col l ectionltem
Del ete
void _ fastcall Delete(int Index);
I tens
I nsert
TCol lectionltent _ fastcall Insert(int |ndex);
TCol | ectionltem Itens
Add | ndex Item
Add
TCol | ecti on
2.3.4 TCoallectionltem
Col | ection
TCol | ecti on TCol | ectionltem
TCol | ecti on Tcol l ectionltem
TCol l ectionltem Collection TCol l ection Itens
D spl ayNare
Ansi String Nanme
Item Col I ection editor Col I ection editor

TCol | ecti on Itens Nane
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Col | ection Item
df m
| ndex
TCol | ectionltem Itens
Iltem Itens
I ndex Item
A B CDE Item Items | ndex 01
2 3 4 E Index 0 E Itens A B C
D A B C D E Index 1 2 3 40
ID
TCol | ecti onltem ID | ndex
TCol | ectionltem
Index TCollectionltem Itens Iltem Itens
ID [tem I D
Item | ndex
Changed
void _ fastcall Changed(bool Alltens);
col l ection
TCol | ectionltem
I tens
Get Onner
virtual TPersistent _ fastcall GetQOaner(void);
Get Oaner TCol |l ectionltem Owner
Onner TCol | ectionltem
Col | ection Owner Owner Owner
TCol l ection TCollectionltem
C++ Bui I der
2.3.5 TGraphicsObject
TG aphi csbj ect W dnows TBrush

TFont TPen W ndows
W ndows
TQ aphi cshj ect

OmerCritical Section
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typedef _RTL_CRI Tl CAL_SECTI ON TRTLCriti cal Secti on;
__property Wndows:: PRTLCritical Section OamerCritical Section = {read
=FOaner Lock, write=FOaner Lock};

Canvas
Canvas
C++ Bui | der Canvas OnnerCritical Section
G aphi ¢ hj ect Canvas
Lock UnLock Canvas
Changed
DYNAM C void _ fastcall Changed(void);
Graophi ¢ Obj ect OnChanged
Lock
void _fastcall Lock(void);
Lock Canvas
UnLock Canvas
Lock
Unl ock Canvas
OmerCritical Section OnnerCritical Section
Lock Canvas TCanvas
OmerCritical Section
Unl ock
void _ fastcall Unlock(void);
Lock Lock Canvas
OnChange

TNot i f yEvent
__property O asses:: TNoti fyEvent OnChange = {read=FOnChange,
wr i t e=FOnChange};
Graphi ¢ Obj ect Graphi c Obj ect

2.4 TComponent

TConponent VCL
TConponent
H  TMai nMenu
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m TTiner W ndows API
B TOpenDi al og TSaveDi al og TFont Di al og TFi ndDi al og
TCol or D al og W ndows
B TActionLi st
B TScreen
TConponent 37
TCont r ol Tbasi cActi on
TCust omAct i onLi st TADOConmand
TCust onConnect i on Tdat aSet
TCQust omAppl i cati onEvent s TWebAppl i cati on
TBasi cAction TCust onCont ent Pr oducer
TCust om magelLi st TAppl et Appl i cation
TDat aModul e TR el d
TDat aSour ce TBat chMove
TDat aSet Updat eObj ect TSessi on
TDded i ent Conv TDded ientltem
TDdeSer ver Conv TDdeServerltem
TComonDi al og TTi ner
TAppl i cation TScreen
TCQust onhj ect Br oker TMenu
TMenul t em TWebBut t on
TwWebCont r ol G oup TWebFor m
TWebDat aDi spl ay TCust onDat aSt or e
TDeci si onSour ce TServi ceAppl i cation
TXM_Br oker
TCont r ol
TDat aSet BDE ADO
TAppl i cati on TAppl i cation
TServi ceApplication TWbApplication
TR eld TDat aset
TConponent
24.1 TApplication
TApplication W ndows
TApplication Application
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hj ect | nspector TAppl

W ndows TAppl i cation

i cation

TWebAppl i cation
TAppl i cation
B Wndows

Wb
TServi ceAppl i cation

[
[
[
[ | Mai NW ndow W ndowd ass
C++ Bui | der | DE
Application TAppl i cati on
OnActi onExecut e OnActi onUpdat e TAppl i cation
bj ect | nspect or
| DE TAppl i cati onEvent s
TAppl i cation TAppl i cati onEvents
TApplication TAppl i cation
Active
bool
Form Active true
fal se Active fal se
Handl e
HMD
W ndows API MessageBox W ndows
Handl e Application Handle API
Sells Handl e
Mai nFor m
TForm
C++
Bui | der Application Form Form
Mai nFor m Opti on
Form
ShowMai nFor m
bool

true
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W nMai n Application->Run
fal se Visible fal se
Title
Ansi String W ndows
Title
Title Project | Options
Title
Crl+Al t +Del
Bri ngToFr ont
void _ fastcall BringToFront(void);
Creat eForm
void _ fastcall O eateForn(System: TMetad ass
* | nstanced ass, void *Reference);
C++ Bui | der
Cr eat eForm | DE W nMai n
new
Initialize
void _ fastcall Initialize(void);
OLE VCL
Initalize InitProc
InitProc
I nitProc
I nitProc
InitProc I nitProc
I nitProc
Initialize
MessageBox
int _ fastcall MessageBox(const char * Text, const char
*Caption, int Flags);
API MessageBox
API
MessageBox
Run
void _ fastcall Run(void);
| DE W nMai n
Run Application

Run
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Term nat e
void _fastcall Term nate(void);
W ndows API Post Qui t Message
Term nat e
OnActi vate
TNot i f yEvent OnActi vate
OnDeacti vat e
TNot i f yEvent OnActi ve

OnExcepti on

typedef void _fastcall (__closure
*TExcepti onEvent) (System : TChj ect* Sender,
Sysutils:: Exception* E);

__property TExceptionEvent OnException = {read=FOnExcepti on,
w it e=FOnExcepti on};

C++ Bui | der try
C++ Bui | der

OnMessage

typedef void _ fastcall (__closure *TMessageEvent) (t agMsG &\Vsg,
bool &Handl ed);
__property TMessageEvent OnMessage = {read=FOnMessage,
wr it e=FOnMessage};
W ndows C++ Bui | der
W ndows
W ndows

W ndows
SendMessage
OnShort Cut
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OnMessage
typedef void fastcall (__closure
*TShort Cut Event ) ( Messages: : TWWKey
&\Vsg, bool &Handl ed);
__property TShort Qut Event OnShort Qut = {read=FOnShort Cut,
wite=FOnShort Cut};

OnMessage VW_KEYDOWN
VW KEYDOM
OnKeyDown
OnKeyPr ess Sells OnMessage
OnShort Cut
OnMessage OnShort Cut
24.2 TFidd
TFi el d C++
Bui | der TFi el d TFi el d
TDat aSet Fi el ds TCol | ecti on
TCol | ectionltem TField
TFi el d
TField Form
Col I ectionltem
TCol | ectionltem
C++ Bui | der TField
TField C++ Bui | der
TField
Sells TFi el d TFi el d
Cal cul at ed
bool OnCal cFi el ds
fal se
OnCal cFi el ds
Cal cul at ed true

Const rai nt Err or Message
Ansi Stri ng
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0 Cust onConst r ai nt
Cust onConst r ai nt
Ansi String
ANS| SQL 1~100

x > 0 and x < 100
Const rai nt Err or Message

Def aul t Expr essi on

Ansi String ANSI SQL
12

' 12: 00: 00

Di spl ayLabel

Ansi String DBGid

Di spl ayLabel
DBGid
DBGid Di spl ayLabel
DBGid DBGid Colums Title
DBG i d
Col urms
DBGid
Di spl ayName
Ansi String
Di spl ayNane Di apl ayLabel
Di spl ayLabel
Di spl ayText
Ansi String
AsBool ean AsCurrency AsDateTi ne
AsFl oat Aslinteger AsString AsVariant Web
Text
TFi el d

OnGet Text Di spl ayText true

Di spl ayText OnGet Text Text OnGet Text
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| ndex
TField DataSet Fields
Dat aSet Fi el ds TField TCol | ecti on
Fi el ds TDat aset
| ndex TCol l ection TCol |l ectionltem

Tabl el- >Fi el ds- >Fi el ds[ 1]

Tabl el C 0
TDat aset Fi el dByNanme
TField
TFi el d
TFi | ed I ndex
I sl ndexField
bool
TField I sl ndexFi el d

true fal se | ookup tabl e LookupKeyFi el ds

KeyFi el ds

Ansi String LookUp
f kLookup Lookup true

Text
Di spl ayText
Text OnCet Text OnGet Text
Di spl ayText fal se Text TFi | ed
Text
Val i dChar s

typedef Set<char, 0, 255> TFiel dChars;
__propertyTFi el dChars Val i dChars ={read=FVal i dChars, write=FVal i dChars};
Text
"0~ 9’

Val ue
Vari ant

Visible
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bool DBG i d
DBEdit DBLabel DBG i d Col ums

FocusCont r ol
void _ fastcall FocusControl (void);

Dat a
OnChange
| sBl ob
virtual bool _ fastcall [sBlob()
{ IsBlob(__classid(TField))};
Bl ob Bl ob
TBl obSt ream GetData SetData
| sVal i dChar
virtual bool _ fastcall IsValidChar(char I|nputChar);
Dat a
TFi el d
Val i dChar s
true
Set Fi el dType

virtual void _ fastcall SetFiel dType(TFi el dType Val ue);

OnChange

typedef void __fastcall (__closure *TFiel dNotifyEvent) (TFi el d* Sender);
__propertyTFiel dNoti f yEvent OnChange ={r ead=FOnChange, wri t e=FOnChange};

1 Onvalidate

2 OnVal i dat e
3 OnChange
et Text

D spl ayText Text

typedef void _ fastcall (__closure *TFi el dGet Text Event) ( TFi el d* Sender,
Ansi String &Text, bool D splayText);
__property TFi el dGet Text Event OnCGet Text = {read=FOnCet Text,
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w it e=FOnGet Text };
Di spl ayText Di spl ayText true Text

D spl ayText fal se Di spl ayText

AsString

Currency
M Set Text
Text
typedef void _ fastcall (__closure *TFi el dSet Text Event) ( TFi el d* Sender,
const Ansi String Text);
__property TFi el dSet Text Event OnSet Text = {read=FOnSet Text, wite
=FOnSet Text };
OnCet Text
Text AsString OnGet Text OnSet Text

OnVal i dat e

typedef void _ fastcall (__closure *TFi el dNotifyEvent) (TFi el d* Sender);
__property TFi el dNotifyEvent OnValidate = {read=FOnVal idate, wite
=FOnVal i dat e} ;
TField EditMsk

Edi t Mask

TDat aSet

OnChange

2.4.3 TDataSet
TDat aSet

TDat aSet

TDat aSet TDat aSet
TDat aSet TTable TQuery
C++Bui | der
TDat aSet
TDat aSet
TDat aSet

CanMbdi fy

bool Dat aset TDat aSet
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TQuery TStoredProc TTable
Dat aSour ce
TDat aSour ce TDat aSour ce TDat aSet
Dat aSour ce
TDat aSour ce Dat aSet
TDat aSet Dat aSour ce TDat aSour ce
Fi el dCount
Dat aSet
Fi el ds TDat aSet Fi el ds
dnf Fi el ds
TField Dat aCount
TDat aSet Fi el ds
dnf Dat aSet
TDat aSet Fields Fiel dCount
Fi el ds
TFi el ds Dat aSet TFi el ds
TField TDat aSet Fi el ds
TField TField TDat aSet
TConponent TField
Narme
TFi el d TCol | ection | DE
TFi el ds TField
TField Fi el ds TField
TFi el d
Title Color Font
TDat aSet TField
TField
TField TField
Di spl ayNane
TDat aSet
Fi el dval ues
Vari ant
Fi el dval ues Ansi String

Fi el dval ues

Var i ant
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Fi el ds AsString
AsCurrency AsDate

Cr eat eBl obSt ream
virtual dasses::TStreant _ fastcall CreateBl obStrean(TFi el d*
Fi el d, TBI obStreanibde Mdde);
Bl ob C++ Bui | der
TBI obSt r eam Bl obSt ream new
Bl ob Bl ob
Cr eat eBl obSt r eam
Get Bl obFi el dDat a
virtual int _ fastcall GetBl obFieldData(int FieldNo,
TBI obByt eDat a &Buf fer);

Bl ob Buf fer
Fi el dNo
Locat e
virtual bool _ fastcall Locate(const Ansi String KeyFi el ds,
const System: Variant &KeyVal ues,
TLocat eOpti ons Options);
KyFi el ds KyVal ues
Opti on C++ Bui | der
true fal se true
Locate
SQL
Lookup

virtual System:Variant __fastcall Lookup(const Ansi Stri ng KeyFi el ds, const
Vari ant &KeyVal ues, const Ansi String ResultFiel ds);
Locate
bool KeyFi el ds KeyVal ues
Resul t Fi el ds

TDat aSet After Bef or e

M
OnCal cFi el ds
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__property TDataSet Noti fyEvent OnCal cFi el ds = {read=FOnCal cFi el ds,
w it e=FOnCal cFi el ds};

TDat aSet Aut oCal cFi el ds true
B TDat aSet
[ | TDat aSet dsEdi t
[ | DB@id Colum
[ |
Aut oCal cFi el ds fal se

Dat aSet Aut oCal cFields false
OnDel et eError

typedef void _ fastcall (__cl osure *TDat aSet Err or Event ) ( TDat aSet * Dat aSet,

EDat abaseError* E, TDataAction &Action);
__property TDataSet Error Event OnDel eteError = {read=FOnDel et eError,

wri t e=FOnDel et eError};

Acti on
Action daFai |
Acti on daRetry del ete
Action daFail
Action daAbort
OnEdi tError
Dat aSet

typedef void__fastcall (__cl osure *TDat aSet Err or Event) ( TDat aSet * Dat aSet ,
EDat abaseError* E, TDataAction &Action);
__property TDataSet ErrorEvent OnEditError = {read=FOnEditError,
wite=FOnEditError};
Action OnDel et eError
Acti on
OnPost Error
Post
typedef void _ fastcall (__cl osure *TDat aSet Err or Event ) ( TDat aSet * Dat aSet,
EDat abaseError* E, TDataAction &Action);
__property TDat aSet Error Event OnPost Error = {read=FOnPost Error,
wite=FOnPost Error};
OnDel et eError OnEdi tError
Action Del ete
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24.4 TControl
TCont r ol TContr ol
W ndows
TCont r ol W ndows
MouseCapt ur e
bool
Par ent
TW nCont r ol W ndows
W ndows Form
Form TW nCont r ol
TPanel
Par ent
Par ent Font
Par ent Col or true Font Col or
“ " VCL
Par ent
Onner
C++
Omner
Onner NULL
Onner Appl i cation
Par ent Control s
Control s
Visible
bool
Par ent Vi sible
fal se Child
W ndowPr oc
TwhdMet hod
TwidMet hod

typedef void _ fastcall

(__cl osure *TwhdMet hod) ( Messages: : Thessage

&\essage) ;

VCL W ndows
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W ndows
W ndowPr oc W ndowPr oc
VCL
W ndowPr oc W ndowPr oc W ndows
W ndowPr oc
W ndowPr oc WAdPr oc
WAdPr oc
VCL
VCL W nPr oc W nPr oc
W nPr oc
W ndows W nPr oc
W nPr oc W ndows
Di spat ch
W ndowText
Caption Text W ndowText Caption
Text
W ndopwText
Edi t W ndowText ConboBox Edi t
But t on Nane Wndow Title
W ndows

Bri ngToFr ont

void _ fastcall

Bri ngToFr ont

TW nCont r ol

TG aphi cContr ol

Changed

void _ fastcall

TW nCont r ol
Bri ngToFr ont

CM_CHANGED

Bri ngToFront (voi d);

Form
Form

Bri ngToFr ont

Par ent

Bri ngToFront
TG aphi cCont r ol

Changed(voi d) ;

Changed
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Par ent
ChangeScal e

DYNAM C void _ fastcall ChangeScale(int M int D);

M D ChangeScal e( 3, 4)
75%
ChangeScal e
Child

dick

DYNAM C void _ fastcall dick(void);

Ond i ck Cick VW _LBUTTONUP
dick OnCl i ck Cick
VWM_LBUTTONUP dick

VWM _LBUTTONUP VWM _LBUTTONUP

dient ToScreen

W ndows: : TPoint _ fastcall CientToScreen(const W ndows:: TPoi nt &Point);

Const r ai nedResi ze

virtual void _ fastcall ConstrainedResize(int & nWdth, int &M nHei ght,
int &bBxWdth, int &VaxHei ght);

OnConst r ai nedResi ze dick
Dbl dick
DYNAM C void _ fastcall Dbl dick(void);
OnDbl d i ck dick VWM _LBUTTONDBLCLK
TCont r ol Dbl Cli ck OnDbl d i ck

Def aul t Handl er
virtual void _ fastcall DefaultHandl er(void *Message);
W ndows SDK
W ndows
WidPr oc
MouseDown MuseMbve Mouselp

DYNAM C void _ fastcall MuseDown( TMouseButton Button, d asses::
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TShiftState Shift, int X int VY);
DYNAM C void _ fastcall MuseMve(d asses:: TShiftState Shift, int X
int vY);
DYNAM C void _ fastcall MuseUp(TMuseButton Button, d asses::
TShiftState Shift, int X int VY);
OnMouseDown OnMouseMove OnMouseUp Click

Noti fication

virtual void _ fastcall Notification(d asses:: TConponent* AConponent,
Cl asses: : TOperation COperation);
Noti fication
Owner
Parent Oaner
Dat aSet Dat aSour ce
Noti fi cati on

Perform
int _ fastcall Perform(Cardinal Mg, int WParam int LParam;
W ndows VCL
W ndows API
W ndows Perform
W ndows Perform VCL
W ndows Perform
Perform VCL Parent Owaner
Tool Bar But t on Perform

Refresh Repai nt

void _ fastcall Refresh(void);

virtual void _ fastcall Repaint(void);

Control Style csOpaque Repai nt
I nval i dat e
SendToBack
void _ fastcall SendToBack(void);
Bi ngToFr ont
SendToBack Bi ngToFr ont
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Show
void _ fastcall Show(void);
Visible = true;
Par ent Visible
Vi si bl eChangi ng
DYNAM C void __ fastcall Vi si bl eChangi ng(void);

Vi si bl e
Vi si bl e
WhdPr oc
virtual void _ fastcall WhdProc(Messages:: TMessage &\Wessage);
W ndowPr oc
TCont r ol WhdPr oc
Control Styl e DraghMode
WhdPr oc W ndowPr oc
WhdPr oc
W ndowPr oc
VCL
W ndows
TCont r ol OnDragDrop OnDragOver OnEndDock OnEndDr ag
OnSt art Dock OnSt art Drag W ndows
TCont r ol
OnhCanResi ze
OnConstrai nedResi ze
Ohdick
[ ] @Qid CQutLine
[ ] ConboBox
[ ]
[ | Form
Ond i ck Form Esc
Ohdick

u Ond i ck
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[ | Checked Checked
B Mnultem dick
Form Form
Ohdick
Ond i ck

OnConst r ai nedResi ze
OnCanResi ze OnResi ze
Constraints
Constraints
OnCont ext Popup

PopupMenu
W n95 Popup PopupMenu

Aut oPoup fal se

OnCont ext Popup Par ent
OnCont ext Popup Par ent Par ent

PopupMenu Par ent OnCont ext Popup
Form PopupMenu Child Child
Par ent PopupMenu
OnDbl dick
Ond i ck W ndows

OnMbuseDown  OnMbuseMbve OnMbuselUp

typedef void __ fastcall (__closure *TMouseEvent) (System : TObj ect* Sender,
TMouseButton Button, C asses::TShiftState Shift, int X int Y);
typedef void _ fastcall (__closure *TMouseMveEvent) (System : TObj ect
* Sender, Classes::TShiftState Shift, int X int Y);
__property TMouseEvent OnMbuseDown = {read=FOnMouseDown,
w i t e=sFOnMouseDown} ;
__property ThouseMoveEvent OnMbuseMove = {read=FOnMuseMve,
w it e=sFOnMouseMove} ;
__property TMouseEvent OnMbuseUp = {read=FOnMouseUp,
wri t e=FOnMouseUp};
XY
Sender Cient Shift
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MResi ze
OnConstr ai nedResi ze
MCanResi ze

2.5 TControl

VCL TContr ol TCont r ol
TW nCont r ol
TG aphi cContr ol
W ndows

TW nCont r ol TG aphi cContr ol

2.5.1 TGraphicControl

TG aphi cContr ol TContr ol
TCanvas Pai nt TCont r ol

Canvas

__property Gaphics:: TCanvas* Canvas = {read=FCanvas};

Canvas
Canvas
C++ Bui | der TCanvas W nodws DC
OprenG D rect X TCanvas
W ndows
TCanvas
Devi ce Cont ext DC
Pai nt
virtual void _ fastcall Paint(void);
Par ent WW_PAI NT

2.5.2 TWinControl

TW nCont r ol W ndows VCL
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Bevel Doc
TW nCont r ol
Br ush
TBr ush
TW nCont r ol Canvas Br ush
Col or TW nCont r ol
Canvas Canvas
Control Count Controls
__property int Control Count = {read=CGet Control Count, nodefault};
__property TControl* Controls[int Index] = {read=GetControl};
TW nCont r ol
Par ent Child Par ent TW nCont r ol Control s
TCont r ol Par ent
Cont r ol Count Controls Child
Par ent Noti fication Par ent
Par ent Control s Cont r ol Count
Def WAdPr oc
__property void * Def WdProc = {read=FDef WidProc, write=FDef WidProc};
W ndows
Def WidProc  TW nCont r ol API
Cr eat eW ndow Def WAdPr oc W ndows
WhdPr oc Def WidPr oc
Handl e
HNND
__property HWAD Handl e = {read=Get Handl e, nodefaul t};
W ndows
API
VCL API
AP Handl e API
ActiveX Par ent
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Par ent W ndow
Par ent
__property HWD Par ent Wndow = {read=FPar ent W ndow,

wri t e=Set Par ent Wndow, nodefaul t};

Par ent Par ent W ndow
VCL Par ent W ndow VCL
Par ent Par ent W ndow
VCL
Par ent VCL
Par ent W ndow
Showi ng
bool
Showi ng
Showi ng
Visible Vi sible
Showi ng
W ndowHandl e

__property HAWD W ndowHandl e = {read=FHandl e, write=FHandl e,

nodef aul t};
Handl e
W ndowHandl e
Handl e Handl e
Handl e Handl e
W ndowHandl e
TW nCont r ol

W ndows Key Down

KeyPress KeyUp Mouse
DoEnt er Do TContr ol Click
TW nCont r ol

AlignControls

virtual void _ fastcall AlignControls(TControl* AControl,
W ndows: : TRect &Rect);
Child Align
Rect Acontrol Par ent
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Br oadcast
void _ fastcall Broadcast(void *Message);
Child TW nCont r ol
Br oadcast Child
Child Tool Bar
SpeedBut t on Tool Butt on Par ent

Br oadcast
Cont ai nsCont r ol

bool _ fastcall ContainsControl (TControl* Control);

Control s
Controls Child Child
TW nCont r ol Child Controls
Cont ai nsCont r ol Cont ai nsCont r ol
Child Child Child
Cont r ol At Pos

TControl* _ fastcall Control At Pos(const W ndows: : TPoi nt &Pos,
bool Al | owDi sabl ed, bool Al | owW nControl s);
Child
TWnContr ol
O eat ePar ans
virtual void _ fastcall CreateParans(TCreateParans &Parans);
W ndows API
O eat eW ndowEx Cr eat eW ndow Par anet er
VCL  TWnControl Par anet er

Pi ckEdi t O eat Par ans Pi ckEdi t
Cr eat ePar ent edCont r ol

static TWnControl * _ fastcall CreateParentedControl (TMetad ass* vnt,
HWAD Par ent W ndow) ;
VCL  TWnControl VCL
vt
Par ent W ndow
Get Devi ceCont ext
virtual HDC _ fastcall GetDevi ceContext( HAND &W ndowHandl e) ;
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Devi ce Cont ext VCL W ndows API
Get DC DC VCL
Get DC
VCL CGet DC
Cont ext DC Child DC

Get Devi ceCont ext
Get Par ent Handl e

HWD _ fastcal |l GetParentHandl e(void);

VCL Par ent
vd Par ent
Get Par ent Handl e VCL

| sCont r ol MouseMsg

bool _ fastcall |sControl MouseMsg( Messages: : TWWWbuse &Message) ;

W ndows
TW nCont r ol W ndows
TG aphi cContr ol
VCL Par ent
Parent Parent
Child TW nCont r ol Cont r ol At Pos

Noti fyControl s
void _ fastcall NotifyControl s(Wrd Mg);

Child Br oadcast
Noti fyControl s Br oadcast Br oadCast
W ndows Noti fyControls

NotifyControls
Pai nt Control s

void _ fastcall PaintControl s(HDC DC, TControl* First);

Debi ce Cont ext Child DC First
Controls Child First NULL
Child
Par ent
Pai nt W ndow
Child Par ent
Dat aPi ck
Pai nt W ndow

virtual void _ fastcall Pai nt Wndow HDC DC);
TG aphi cCont r ol Pai nt
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Def aul t Handl er VWM _PAI NT WPar a DC
Resul t 0

OnEnt er

__property Casses:: TNoti fyEvent OnEnter = {read=FOnEnter, wite

=FCnEnter};
Form
Child
Child OnEnt er
OnExi t
OnEnt er
__property Classes:: TNoti fyEvent OnExit = {read=FOnExit, wite=FOnExit};
Form
OnEnt er Child Par ent

For m Acti veCont r ol OnExi t

OnKeyDown OnKeyPress OnKeyW

typedef void _ fastcall (__closure *TKeyEvent) (System : TCbj ect* Sender,
Wrd &Key, C asses::TShiftState Shift);
typedef void _ fastcall (__closure *TKeyPressEvent) (System : TOhj ect
* Sender, char &Key);
__property TKeyEvent OnKeyDown = {read=FOnKeyDown, write=FOnKeyDown};
__property TKeyPressEvent OnKeyPress = {read=FOnKeyPress,
wr it e=FOnKeyPr ess};
__property TKeyEvent OnKeyUp = {read=FOnKeyUp, write=FOnKeyUp};

OnKeyDown VWM_KEDOWN OnKeyUP
WM _KEYUP | ME
OnKeyPr ess
OnKeyPr ess I ME
OnKeyPr ess

OMouseWieel OnMouseWieel Down  OnbuseWieel Up

__property ThouseWeel Event OnMbuseWieel = {read=FOnMuseWeel ,
w i t e=sFOnMouseWeel };
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__property TMouseWieel UpDownEvent OnMbuseWieel Down = {read=
FOnMouseWheel Down, wri t e=FOnMbuseWieel Down} ;
__property ThbuseWieel UpDownEvent OnMouseWheel Up = {r ead=FOnMouseWheel Up,
w i t e=sFOnMbuseWeel Up};
OnMbuseWheel OnMbuseWheel Down
OnMouseWeel Up

TSt ream
TStream
TSt ream
TMenoryStream
TMenor yStream

VCL
3 C++ Builder
W ndows
API
W ndows
W ndows SDK
C++ Fr ameWor ks
MFC ON C++ Bui |l der VCL FrameWorks  VCL
SDK
C++ Bui | der W ndows SDK
VCL
C++ Bui |l der
Fr ameWor ks
C++Bui | der
VCL

C++ Bui | der
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W ndows

3.1 Windows

W ndows C
MC ON
C++ Bui | der
W ndows
W ndows 95 W ndwosNT4. 0

16

3.1.1 Windows

W n32 SDK
Accel erat or:
arl+Vv

W ndows W ndows AP

Bi t map: W ndows

256

256 16
256

Cur sor
Di al og

Di al ogEx
W dnows
I con
32 x 32 48 x 48 64 x 64
Menu W ndows

Di al og
W n95

MenuEx Menu

C++ Bui | der

W ndows

SDK

MFC ON
W n32
16
W ndows

W ndows

crl +C

W ndows

brp
16

32 x 32

W ndows 95

16 x 16

W n32
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RCDATA RCDATA W ndows RCDATA
RCDATA
RC
Stringt abl e:
StringTabl e
Ver si onl nf o: W ndows Li nux
RCDATA W ndows Bi t map D al og
W ndows
StringTabl e
W ndows
W ndows RCDATA
RCDATA
Jpg
.RC

BackG ound RCDATA ".\ BackG ound. | pg"

BackG ound
RCDATA
“ BackGround. j pg’

BackG ound JPEG ".\ BackG ound. j pg"

JPEG W ndows
JPEG Jpeg

3.1.2 Windows

W ndows W ndows
W ndows W ndows
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Bor | and C++
sanpl e. RC Menu Dialog BitMp

#define | DB_BI TMAPL 1
#defi ne | DM_MENUL 1
#define | DD D ALOR 2
#define | DC_ED T1 102
/1 Di al og
I DD D ALOX® DI ALOG 0, 0, 240, 150
STYLE DS_MODALFRAME | DS 3DLOOK | DS _CONTEXTHELP | WS POPUP | WS VI SI BLE
| W5_CAPTION | W5_SYSMENU
CAPTION ""
FONT 8, "Ms Sans Serif"
{
CONTROL "CK", IDOK, "BUTTON', BS_PUSHBUTTON | BS CENTER | WS CH LD
| Ws_VISIBLE | Ws TABSTOP, 184, 48, 50, 15
CONTROL " Cancel ", | DCANCEL, "BUTTON', BS_PUSHBUTTON| BS_CENTER| W5 CHI LD
| Ws_VISIBLE | Ws_TABSTOP, 184, 80, 50, 14
CONTROL"Edi t 1", I DC_EDI T1, "edit", ES_LEFT| W_CHI LD| Ws_WI SI BLE| Ws_BORDER
| WB_TABSTOP, 8, 4, 60, 16
CONTRCL " TabControl 1", | DC_TABCONTROL1, "SysTabControl 32", W5_CH LD
| W5_VISIBLE, 8, 24, 168, 116
}
11 Menu
| DM _MENUL MENU
{
POPUP " &Fi | e"
{
MENUI TEM " &New', 101
/1
MENUI TEM SEPARATOR
MENU TEM "E&xit", 108

}

POPUP " &Hel p"

{
MENU TEM " &Hel p Topi cs", 901
MENUI TEM " &Mat' s Thi s?", 902
MENUI TEM SEPARATCOR
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MENU TEM " &About "

}
11

Bi t Map

| DB_BI TMAP1 Bl TVAP

{

'42 4D 76 06 00 00

00 00
/1
'FF FF
'FF FF
}

W ndows

#define
#define
#defi ne
#define

18 00 00 00

FF FF FF FF

FF FF FF FF

RC

| DB_BI TMAPL
| DM_MENUL
| DD_Di ALOG2
| DC_EDI T1

, 903

00 00 00 00 36 04 00 00 28 00
18 00 00 00 01 00 08 00 0O OO

FF FF FF FF FF FF FF FF FF FF

102

| DB_BI TMAP1

BackG ound JPEG ".\ BackG ound. j pg"

| DM_MENUL 1

BackG ound

W ndows
C++ Bui | der
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{} Sanpl e. RC

IDD_DIALOZ DI ALOG 0, 0, 240, 150

| DD_DI ALOG2 2
0 0 240 150
STYLE DS_MODALFRAME | DS _3DLOOK | DS _CONTEXTHELP | WS_POPUP | WS_VI SIBLE
| Ws_CAPTION | W8 _SYSMENU
CAPTI ON "*
FONT 8, "MS Sans Serif"

W ndows API Cr eat W ndow
Di al og {}
But t on Edi t
TabControl 1
HE|
4.2 |Editt
|beern 1 | [tem 2 I [tern 3 ! [tern 4 I [tem & I
aF. I
|
{} Cancel |
AP
Help I
4.2
W ndows
Sanpl e. RC | DM_MENU1 MENU Menu | DM MENU1
{} Di al og

AP|
D al og
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MENUI TEM " &New', 101

101
W ndows
4.3
Sanpl e. RC -c : MENU - IIM_MENI1
Bi t Map : File OVE
Haw
| DB_BI TMAP1 Bl TMAP Open
Save
Save As
| DB_BI TMAP1 1
Bi t nap 0 Frinter Setup
Fage Setup
Sanpl e. RC s
Exit
| DB_BI TMAP1 BI TMAP " Bnpl. bnp”
4.3
RC
Res | DB_BI TMAP1
Bi t map Bnpl. bnp
SDK C++ Bui | der
W ndows 4.4
W ndows API
W ndows
APl User Interface W ndows 95
W ndows W ndows
W ndows AP

W ndows API
C++ Bui |l der
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Code Section Windows API User
Funcl Function InterFace
Func2 [ Resource API >
Func3
Resource Section
Resourcel
Resource2 [t >
Resource3
4.4 Windows
3.2 C++ Builder
C++ Bui | der W ndows
VCL OAL FMC  FrameWr ks
C++ Bui | der MC OMA C
SDK
C++ Bui | der
VCL C++ Bui | der
321 dfm
C++ Bui | der
C++ Bui | der | DE df m
Form df m Form
Tool Bar Tool Butt on St at usBar | mageLi st Mai nMenu
df m
obj ect Forml: TFornml
Left = 351
Top = 131
Wdth = 396
Hei ght = 260
Caption ="' Forntl'
Col or = cl Bt nFace
Font . Char set = DEFAULT_ CHARSET I Font
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Font . Col or = cl W ndowText
Font. Hei ght = -11

Font. Name = ' M5 Sans Seri f'
Font. Style =[]

Menu = Mai nMenul

Ad dCreateOrder = Fal se

Pi xel sPerlnch = 96

Text Hei ght = 13

obj ect Tool Bar1: TTool Bar /1
/1
Left =0
Top =0
Wdth = 388
Hei ght = 29

Caption = 'Tool Bar1'
EdgeBorders = [ebTop, ebBottonj
Flat = True
I mages = | mageList1l
TabOrder = 0
obj ect Tool Buttonl: TTool Button //
Left =0
Top =0
Caption = ' Tool Buttonl'

I magel ndex = 0

end

obj ect Tool Button2: TTool Button
Left = 23
Top =0

Caption = ' Tool Button2'

I magel ndex = 1

end

obj ect Tool Button3: TTool Button
Left = 46
Top =0

Caption = 'Tool Button3'

I magel ndex = 2
end

end
obj ect StatusBarl: TStatusBar

Par ent

Par ent

Tool Bar
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Left =0
Top = 195
Wdth = 388
Hei ght = 19
Panel s = <>

Si npl ePanel = Fal se
end

obj ect | nmageListl: TImageli st

Left = 240
Top = 32
Bitmap = {

4940010103000400040010001000FFFFFFFFFFOOFFFFFFFFFFFFFFFF424D03600
000000000000000000000000FFFFFFOOFFFF882380000000F83FC00755550000
/1
I
/1
3C190001E6F200009C0B0001E6F200008C438003FEFEO000CA467C6C700000000
EOOFFC7F55550000F83FFFFF00000000}

end

obj ect Mai nMenul: TMai nMenu
Left = 208 //Left Top
Top = 32

object Filel: TMenultem  // Mai nMenu
Caption = '"File'

obj ect Newl: TMenultem //File Par ent File
Caption = ' New

end

obj ect N2: TMenul tem
Caption ="'-'

end

obj ect Openl: TMenultem
Caption ="' Qpen

end

obj ect Cosel: TMenultem
Caption = ' Save

end

obj ect SaveAsl: TMenultem
Caption = ' Save As'

end
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obj ect O ose2: Thenultem
Caption ='d ose'

end

obj ect N1: TMenultem
Caption ="'-"'

end

object Exitl: TMenultem
Caption = "Exit'

end

end
object Editl: TMenultem

Caption = "Edi t'

object Cutl: TMenultem
Caption ="' Cut'

end

obj ect Deletel: TMenultem
Caption = 'Del ete'

end

obj ect Copyl: TMenultem
Caption ="' Copy'

end

obj ect Pastl1: TMenultem
Caption = ' Paste’

end
end
end
end
dfm W ndows
df m i ni C++ Bui | der
Form
C++ Bui | der
df m C++ Bui | der | DE 4.5
4.5 Form Trmai nMenu  Ti mageli st
Form df m
Form

obj ect (bj ect Name : (bjectd ass
Chj ect Property = PropertyVal ue
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11
obj ect Chject Name Chjectd ass
/1
/1
end
end
4.5 C++ Builder
Obj ectNanme  Fornl Objectd ass TFor mlL
obj ect end
Par ent
For nl Tool Barl StatusBarl |nmageListl
Mai nMenul Tol | Bar 1
Tool Buttonl TollBuitton2 Toll Button3 Tool Bar Tool Button
Par ent Tool Butt on Tool Bar Child
Mai nMenu Tool Bar
df m | DE C++Bui | der
df m
stored fal se | DE
df m | DE
df m __property
df m

3.2.2 C++ Builder

Df m C++ Buil der res
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C++ Builder
Form Dat alWbudel
RCDATA W ndows API API
VCL TPer si st ent
TConponent TSt ream
df m TConponent
TPer si st ent
TPer si st ent C++
Bui | der
C++ Bui | der
4.6
Code Section VCL Package User
Obj1 Constructor VCL Function Windows API InterFace
Obj2 Constructor I Function
Obj3 Constructor ) Resource API —
Resource Section A
Objectl - e P
Object2
Object3 - P
4.6 C++ Builder
VCL
LoadFr ontt r eam
W ndows API
VCL W ndows AP
VCL Resour ce API
C++ Bui | der W ndows SDK
3.2.3 C++ Builder
C++ Bui | der W ndows
VCL | DE
W ndows VCL
W ndows Menu |con Cursor
JPG Menu |con Cursor Bi t map

Bi t map
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C++ Bui | der JPG
W ndows Menu lcon Cursor JPG
Icon Menu Cursor Buttonl Bi t map
But t on2
| mage
TFor mL * For ni;
const crM/Qursor = 5; /1
e R T R
_ fastcall TFormil:: TFor nil( TConponent * Owaner)
: TFor n{ Oaner)

{7~ “/ '}
e e
void _ fastcall TFornil:: FornCreate(TChj ect *Sender)
{

HVENU hMenu; /1 Menu

Screen->Cur sors[ cr M/Cursor] = LoadCursor (H nstance, "|DC CURSCRL");

i f(Screen->Cursors[crMCursor])

Cursor = crMyCursor; 11/ Screen

I con- >Rel easeHandl e() ; //Form | con VCL

| con- >Handl e = Loadl con(H nstance, "I DI _ICON1"); [/ | DI _I CONL

hMenu = LoadMenu( H nstance, " | DM _MENU1") ; 1/ Menu | DM MENUL

if( hMenu )

i f(!::SetMenu( Handl e, hMenu )) /1 Form hMenu
Appl i cati on- >MessageBox("error”,"Error", 0);

}
L

void _ fastcall TFornil::Buttonld ick(TCbject *Sender)

{ I Butt onl
G aphics:: TBitnmap *Bitmapl = new G aphics:: TBi t map();
try

{
Bi t mapl- >LoadFr onResour ceNane( ( unsi gned int)Hl nstance, "Bl TMAP1");

Canvas->Draw( 12, 12, Bi t mapl); I
Yoo LoadFr onResour ceNane AP|
catch (...)
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{
Appl i cati on- >MessageBox("error","Error", 0);

}

del ete Bitmapl;
}
T T
void _ fastcall TFornil::Button2d ick(TCbject *Sender)
{ I But t on2

TMenoryStream *Stream = new TMenoryStrean() ;
TIJPEA mage * Jpg = new TJPEd nage();
void *Buffer;
int Length;
HMODULE Modul €;
HRSRC ReSour ce;
HGLOBAL hBuffer;

11
Modul e = LoadLi brary("Res.dl|"); I Res. dl |
ReSour ce = Fi ndResour ceEx( Modul e, "JPG', "D | Res",

MAKELANG D( LANG NEUTRAL, SUBLANG NEUTRAL)) ;

I D | Res JPG JPG

Lengt h = Si zeof Resour ce( Modul e, ReSour ce) ; 11

hBuf f er = LoadResour ce( Modul e, ReSour ce) ; /1

Stream >Wi t eBuf f er (hBuf fer, Lengt h) ; /1 Stream

Stream >Position = O;

Jpg- >LoadFr onft ream( Strean ; I JPG
| magel- >Aut 0Si ze = true;

| magel- >Pi ct ur e- >Assi gn(Jpg) ; I Jpeg

I magel- >Aut 0Si ze = fal se;

FreeLi brary(Mdul e); I

del ete Stream

del ete Jpg;
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Pr oj ect Form | mage
Proj ect Form Jpeg
res.rc Priject
dl | Res. dl |
diires.rc Res. dl |

Res.rc

I DC_CURSCORL CURSCR
{
'00 00 02 00 01 00 20 20 00 OO OO 0O 00 00 30 o1
11

'FF FF FF FF FF FF
}

Bl TMAPL BI TMAP

{

'42 4D 76 08 00 00 00 00 OO 00 76 00 00 0O 28 0O
/1

'99 99 99 99 99 99

}

DI _| CONL | OON

{
'00 00 01 00 01 00 20 20 10 00 OO OO 00 OO E8 02
11

"FC AL FF F9 FE BC FF F9 FE 3E FF F9 FF FF
}

I DM_MENU1 MENU
{
POPUP " &MenuTest "
{
MENU TEM " &l tenl", 101
MENUI TEM " &l t enR", 102
MENU TEM " & tenB", 103
}
}

But t on
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Resour ce Wor kshop Bor | and C++
dilres.rc

D | Res JPG "Test.|pg"

Test. | pg Jpeg
4 C++ Builder
C++ Bui |l der
C++ Bui | der C++
W n32
C++ Bui |l der
C++Bui | der C++ C \VVCL
C++ bcc32. exe
| DE C++ C++ VCL
| DE C++Bui | der C++ C
C++ Bui | der VCL
4.1 C++
bugs C++Builder VCL
41.1 ANSI
C++ Bui | der ANSI / | SO C++
Crl+C C++ try-bl ock

catch try-bl ock
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412
try catch throw
trying C++ t hr ow
catch t hr ow t hr ow
throw "overfl ow';
try/ catch try/catch
try-bl ock:
try conpound-statenent handl er-1Ii st
handl er-1ist:
handl er handl er-1Ii st //handl er-1i st
handl er:
catch (exception-decl aration) conpound-statenent
exception declaration:
type-specifier-list declarator
type-specifier-list abstract-decl arator
type-specifier-1list
t hr ow expr essi on:
t hrow assi gnnent - expressi on //assi gnnment - expr essi on
C try catch throw try try-bl ock
catch try-bl ock
try-bl ock
C++
try-bl ock
413
C++
C++

“ Li brary Ref erence”
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414
try
[ |
[ |
[ |
[ | set _terminate
termnate
t hr ow T arg
throw Targ
bcc32. exe
| DE termnate
/*
*** Nobody threw an exception ***
*/

#i ncl ude <except. h>

#i ncl ude <process. h>

#i ncl ude <stdio. h>

bool pass;

class Qut{};

void ny_termnate(){ puts("*** Nobody threw an exception ***"); exit(1); }
void festival (bool firsttime){ if(firsttinme) throw Qut(); }

void test()

{
try { festival (false); }
catch(Qut& e){ pass = false; }
throw [/

}

int main()

{

set _termnate(ny_termi nate);

try { test(); }
catch(Qut& e){ pass = true; }
return pass ? (puts("got out of test"),0) : (puts("still havetest"), 1);
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4.1.5

C++ exception specification

exception specification
exception-specification:

throw (type-id-list) //type-id-1list
type-id-list:
type-id

type-id-list, type-id

exception
speci fication

void f2(void) throw(); /1

void f3(void) throw (BETA); 11 BETA
void (* fptr)(); 11 voi d
fptr = f2;

fptr = f3;

exceptionspecification

BETA: : vfunc

cl ass ALPHA
{
public:
struct ALPHA ERR {};
virtual void vfunc(void) throw(ALPHA ERR) {} // Exception specification

}s

class BETA : public ALPHA

{
voi d vfunc(void) throw() {} // Exception specification

}s
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void f1(); /1
void f2() throw); /1
void f3() throm{ A B* ); I A B
I
type-ids
unexpect ed
4.1.6
try- bl ock try-bl ock t hr ow
stack unw ndi ng
term nate
- xd-
4.2 Win32
W n32 C++ C
C++ C++ Bui | der
m C C++
G+t C C++ catch
catch C
u Rai seExcepti on try/ __except(C++)
__tryl/ __except (C) ( try/ __finally
_try/ _finally Rai se Exception try/catch
[ | term nate()
[ |
C C++
B Get Excepti onCode
B Get Exceptionlnformation
B Set Unhandl edExcepti onFil ter
B Unhandl edExceptionFil ter
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C++ Bui | der __tryl/ __except
Unhandl edExceptionFilter
try/ ___except

421

C ANS|
_try C

try-except

try-bl ock:

__try conpound-statenent (in a C nodul e)
try conpound-statement (in a C++ nodul e)
handl er:

__except (expression) compound-stat enent
try-finally term nation syntax
try-finally

try-bl ock:

__try conpound-statenent (in a C nodul e)
try conpound-statenent (in a C++ nodul e)
term nation:

__finally conpound-stat enent

C++
try
foo();

}

__except(__expr_)

{
11

4.2.2

try/ __except
__tryl/ __except

__except _finally

GetExceptionlnformation GetExceptionInformation

EXCEPTION_POINTERS

__try
C++
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GetExceptionlnformation

try-except
EXCEPTION_EXECUTE_HANDLER  EXCEPTION_CONTINUE_EXECUTION
GetExceptionlnformation GetExceptionInformation
GetExceptionCode __except
C++
GetExceptionlInformation() GetExceptionlInformation()

EXCEPTION_POINTERS
struct EXCEPTI ON_PO NTERS

{
EXCEPTI ON_RECORD * Excepti onRecor d;

CONTEXT *Cont ext ;

EXCEPTI ON_RECCRD

struct EXCEPTI ON_RECORD

{
DWORD Except i onCode;
DWORD Except i onFl ags;
struct EXCEPTI ON_RECORD * Excepti onRecord;
voi d *Excepti onAddr ess;
DWORD Nunber Par anet er s;
DWORD Except i onl nf or mat i on[ EXCEPTI ON_MAXI MUM_PARAMETERS] ;
H
Get Except i onl nf or mati on() EXCEPTI ON_PQA NTERS
EXCEPTION_RECORD ExceptionRecord

EXCEPTION_CONTINUE_EXECUTION
EXCEPTION_POINTERS
EXCEPTION_CONTINUE_EXCEPTION

static int xfilter( EXCEPTI ON_PO NTERS *xp)
{

int rc;

EXCEPTI ON_RECORD *xr = xp->Excepti onRecord;
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CONTEXT *xc = xp->Cont ext ;
swi tch (xr->ExceptionCode) {
case EXCEPTI ON_BREAKPQO NT:
11
++xc- >Ei p;
rc = EXCEPTI ON_CONTI NUE_EXECUTI ON;
br eak;
case EXCEPTI ON_ACCESS VI OLATI O\
rc = EXCEPTI ON_EXECUTE_HANDLER
br eak;
defaul t:
11
rc = EXCEPTI ON_CONTI NUE_SEARCH,
br eak;
H
return rc;
}
EXCEPTI ON_PQ NTERS *xp;
try
{
func();
}
_ except(xfilter(xp = GetExceptionlnfornmation()))
{
abort();
}
42.3 C++
C++ C++Bui |l der W n32
C++ C++ __except try
except catch
try
try
{

EXCEPTI ON_POl NTERS * xp;
try
{
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func();
}
__except(xfilter(xp = GetExceptionlnformation()))

{
...

catch (...)

/...

t hrow() W n32
C++ term nate()
-Xd 13 ”

C++ C

| *
Anot her excepti on:

Caught a G based excepti on.

Caught C++ exception[Hardware error: Divide by 0]
Ct+ allows _ finally too! */

#i ncl ude <stdio. h>

#i ncl ude <string. h>

#i ncl ude <wi ndows. h>
cl ass Exception

{

public:
Exception(char* s = "Unknown"){ what = strdup(s); }
Excepti on(const Exception& e ){ what = strdup(e.what); }
~Exception() { delete[] what; }
char* nsg() const { return what; }

private:
char* what ;

H

int main()

{

float e, f, g;
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try
{
try
{
f =1.0;
g = 0.0;
try
{
put s(" Anot her exception:");
e=f 1/ g;
}
__except ( EXCEPTI ON_EXECUTE_HANDLER)
{
put s(" Caught a G based exception.");
t hrom Exception("Hardware error: Divide by 0"));
}
}
catch(const Exception& e)
{
printf("Caught C++ Exception: % :\n", e.nsg());
}
}
_finally
{
puts("C++ allows _ finally too!");
}
return e;
}
424  finally
“ ” C++
Bui | der C
_try
{
func();
}
__finally

{
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/1 func

| *
An exception:

Caught an excepti on.

The _ finally is executed too!
No excepti on:

No exception happened, but _ finally still executes! */

#i ncl ude <stdi o. h>

#i ncl ude <w ndows. h>

int main()
{
float e, f, g;
try
{
f =1.0;
g =0.0;
try
{
puts("An exception:");
e=f1 g;
}
__except ( EXCEPTI ON_EXECUTE_HANDLER)
{
put s(" Caught an exception.");
}
}
__finally
{
puts("The _ finally is executed too!");
}
try
{
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try
{
puts("No exception:");
e=f 1 g;
}
__except ( EXCEPTI ON_EXECUTE_HANDLER)

{
put s(" Caught an exception.");

}
__finally

{

puts("No exception happened, but _ finally still executes!");

}

return e;

C++
C++ Bui | der

4.3 VCL
VCL VCL

VCL Ref er ence

431 C++ VCL

G+ VA

B Ctt
m VCL

B C++ VCL

C++
W n32

VCL

Tbj ect

C++Bui | der
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Thj ect
EAccessVi ol ati on
" VO
[ ] t hr ow \VCL
432
C++ Bui |l der
Grl +C C++ RTL
\VVCL C++
try
{
char *p = 0;
*p = 0;
}
/1 catch

catch (const EAccessViol ati on &e)

{
printf("You can't do that!\n");
}
C++ Bui | der Del phi C++ Bui |l der VCL
Tbj ect VCL C++ Bui | der
[ |
[ |
[ | VCL catch catch
u catch catch
C++
VCL catch
4.3.3 VCL
C++ Bui | der VCL C++ Toj ect
VCL

" VCL
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" VCL “ by val ue”
C++ Bui | der /0
VCL
Excepti on Exception
Exception
catch VCL
catch (const exception_class &exception_vari abl e)
VCL

void _ fastcall TFornil:: Thr owExcepti on( TObj ect *Sender)
{

try

{

throw Exception("VCL conponent");

}

cat ch(const Exception &E)

{

Showivessage( Ansi String(E. C assNane()) + E. Message) ;

}

}
t hr ow
Excepti on
Exception VCL Excepti on
C++ Bui | der

EAbor t
EAccessVi ol ati on
EBi t sError

EConponent Err or
EConvert Error
EDat abaseFEr r or
EDBEdi t Err or
EDi vByZero
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EExt er nal Excepti on

El nQut Error /0
El nt Overfl ow

El nval i dCast

El nval i dG aphi c

El nval i dOper ati on

El nval i dPoi nt er

EMenuEr r or

EQ eCrl Error ActiveX
EQ eError QE
EPrinterError

EPr opert yError

ERangeEr r or

ERegi st ryExcepti on

ESt ackOver f | ow

EZer oD vi de
VCL
Excepti on
Exception SYSUTI LS. HPP
C++ Builder C++ Builder VCL
C++ Builder C++ Builder

C++ Builder
C++ Builder
C++ Builder
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