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#include "stdafx.h"
using namespace System;

int main(array<System::String > "args)
{
Console::WriteLine(L"Hello World");

return O;
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#include <stdio.h>
using namespace System;
int main(array<System::String > "args)

{
Console::WriteLine(L"Hello World");
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getchar();
return O;
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using namespace System;

ref class ManagedTest

{

public:
ManagedTest() { Console::WriteLine(L"New ManagedTest"); }
~ManagedTest() { Console::WriteLine(L"delete ManagedTest"); }
IManagedTest() { Console::WriteLine(L"finalize ManagedTest"); }

2

int main(array<System::String ~> *args)

{
Console::WriteLine(L"1.");
ManagedTest* MTest1 = gcnew ManagedTest();
delete MTest1;

Console::WriteLine(L"2.");
ManagedTest™ MTest2 = gcnew ManagedTest();

return O;
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#include "stdafx.h"
using namespace System;

ref class ManagedTest

{
public:
ManagedTest() { Console:WriteLine(L"New ManagedTest"); }
~ManagedTest() { Console::WriteLine(L"delete ManagedTest"); }
8 'ManagedTest() { Console:WriteLine(L"finalize ManagedTest"); }
»
int main(array<System:String > “args)
{
Console:WriteLine(L"1.");
4 3
ManagedTest* MTestl = gcnew ManagedTest();
5 delete MTestl,;
Console:WritelLineg(L"2.");
ManagedTest” MTest2 = gcnew ManagedTest();
return O;
J
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#include "stdafx.h"
#include <std io.h>

using namespace System;

ref class ManagedTest

{

public:
ManagedTest() { Console::WriteLine(L"New ManagedTest"); }
~ManagedTest() { Console::WriteLine(L"delete ManagedTest"); }
void func() { Console::Wr iteLine(L"Call func() - {0}, nNumber); }
int nNumber;
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void fool()

{
ManagedTest MTest;
MTest.nNumber = 1,
MTest.func();

}

void foo2()

{
ManagedTest* MTest = gchew ManagedTest();
MTest>nNumber = 2;
MTest->func();

}

int main(array<System::String ~> *args)

{
fool();
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foo2();

getchar();
return O;
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void fool()
{
ManagedTest MTest;
MTest.nNumber = 1;
MTest.func();
}
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void fool()
{
ManagedTest* MTest = gchew ManagedTest();
MTest->nNumber = 1;
MTest->func();
delete MTest;
}
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http://cfile5.uf.tistory.com/original/186B88204C0A83386C0D8E

<C#g using® Qo o >
using (Graphics g = this.CreateGraphics())
{

g.DrawLine(Pens.Black, new Point(0,0), new Point(3,5));

value , D &

s nakodoQ YE-F L
vo.

<=4 2.>

#include "stdafx.h"
#include <stdio.h>

using namespace System;
ref class C {

int i

void func(C c) {}

int main()
{
Cc;
Cd;
func(c); /I /
d=c; 7
}

nn

nt nan Sqdewd¥ Su Kk txET s 3 —qp Okl H

#include "stdafx.h"

#include <stdio.h>

using namespace System;




value class C {

int i;
2
void func(C c) {}
int main()
{
Cc;
Cd;
func(c); /I /
d=c; 7
}
value ndék nda’ 60Qn o B xo+ |

m& FmemcFpy E 60iiyo.

value ndalte 6 Qn O BqbTt value nd xKKE YL 60" &% xKr "5 ®
AYyo.. NAOGn¥E ~ kEvaue na cei B/ y" ¥ yo.

ref class A

{

int i

h

value class C

{
Ag;

3

vaue nagy " qTilEref ng" GO A refntkEi’ C= & / e
Yo .
value class C
{
h

Cc;

— 0/ AC, 28w & > 90,9530y s gecnewn Qo 3 GO r et yo)



value ndé E -

vo.

value , 2 & |

KT "5 o' o(ef na Y).

© ©® N o gk~ w NP

® ' o (Cinterfacele " & 0)

‘P _Da! . m p B,
ref class A
{
int i;
3

void fool(Aa)

{
}
® fooly A¢C sqlkE nd A" vaue né® =, O. o BAyo., ubT &
n¥ ~# fooly A¢ " s - yo.
void fo 01( A" a)
{

}



. Q0.

C++/CLI> A MAw S$801 wo.+1 Ex ' =41 F &S NF Yyo.
we oGn¥F k. 1/ 1o T 0o ®
void foo( A™ a)

{

}

Aa;
/lfoo(a); Il /7
foo(%a); !/l 'E

W wiE C# 'AlE 'ref, VB.INET 'AlE ByReff ~ 0~ Y' Az Yyo.

N>Lvywr E._ € 1
void valuebyref(int%i)

{
i=5;

N vyw L vywr E, |
void refbyref(String”"%s)
{

s="newstring";

void main()

{
inti=1;

valuebyref(i);

String"s="basestring";
refbyref(s);

}
(— 0 i € http:/adversaria -june.blogspot.com/2006/08/ccli_26.html / A 4= o Ayo )
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wVkE st x ' =1 om ;B Ayo.
VWF  _owl YD 77 Ut Ks N %™,

T, nD v " Y Oo KE€EsB_w" érT
nD . K€ eN™M

NA $£K/ € C+/CLV A H8/ b AF-. n”° yo.

C++/CLb A 953 S qq  x8
X' 3 C+t/ Al He E ¥ [L1GB- yo.
int Nums[10];

char szName[20] ={0,};

"t C+HCLV A H8 Efarxigy Rd4n O yo.

int 1 3, 7 %" "NKEHs E@nF “F s vo.
array< int > A1 = gcnew array< int >(3);
array< int > A2 = gcnew array< int >(4) { 1,2,3%

array< int > A3 = gcnew array< int >{ 1, 2, 3 };

od B D 0. o
<bn 1.>
int main()

{

array< int >* Numbers = gcnew array< int >(5);

for(inti=0;i<5; ++i)
{

Numbers[i]=1i;

o.Hes L O

n Q



System::Console::WriteLine( NumbersJi] );

}
getchar();
return O;
}
array> 45 4 &1

aray K€ . p (nt float Yy + ®e T a1 W O- o BAyo.0r W P D48
w ®@y30y.x1 ‘P D& (efclass)e WA 30y, “ Href, 24" * rp 39 “Yw
P L28d Oq4 6t 30yref nélEe G ees : L v N)

ref class refTest

{
3

array< refTest >" arrTest; 7

array< refTest” > arrTest; /I OK

foreach & +
A <Dinl>y o/ AKEHE T P06 %0 & | - ffobtOH. Ayo..
"+ .NEY AlE forvr Oo Ffor vdla@hSk 1+ Ex$+t OsE Y/ A x *Ayo
(©r foreachn Qo 3 9S8/ A >1L n_ ® '

<0n 2>

#include <iostream>

int main()

{
array< int >* Numbers = gcnew array< int >{ 10, 11, 12, 13, 14 };

for each( int nValue in Numbers )



System::Console::WriteLine( nValue );

}
getchar();
return O;
}
arrayle Y/ 27 T o NL Hs T re w BAyo.

<bi 3.20L He 1 o >
int main()
{
array<int,2>" a2 = gcnew array<int,2>(4,4);
array<int,2>" b2 = gcnew array<int,2>{ {1,2,3,4},{1,2,3,4},{1,2,3,4},{1,2,3,4} };

getchar();

return O;

array<int,2=" a2 = gcnew arrav=int,2=(4,4%
array<int,.2=" bi= « a2 {Length=16} AO41.2,3,4,01,2,3,4Y,01,2,3,4,41,2,3.,4}

getchar( @ [C0] 0
return 0. @ [01]) 0
@ [0,2]|0
@ [0,3]|0
maing w [10] 0
W [11]|0
arrayvs int =~ Numg % (1210 by arrave int = { 10, 11, 12, 13, 14 &
¥ [13]|0
for each{ int nval ¥ [200)0 barg
{ @ [21]|0
system: : Consol| ® [221Q el nvalue
1 ¥ [23]|0
@ [3.0]|0
getchar( @ [3.1])0
return 0. @ [3.2]|0
w



http://cfile1.uf.tistory.com/original/120F851B4C147BF14C1F9F

arrav<int,?=" b2 = gcnew array<int,2={ {1,2,3,4},§1,2,3,4},41,2,3,4},{1,2,3,4} 1.
=« b2|{Length=186}

getchar( 1
return 0 v [0.0]1
W [01] 2
W [02] 3
maing ) v [03] 4
W [10]1
arravs int =~ Numbg % (L1122 b arrayws int = { 10, 11, 12, 13, 14
W [12] 3
for each{ int nvald % [1.31]4 brg )
i @ 12011
system::Consold ¥ [21112 ket nvalue 3
} w[22] 3
w [23]4
getchar( v (5011
return 0 w[31] 2
W [3.2] 3
w

arayr . ® £ NET A fWi>q aray ngn Oo bt =E OQoHI E MSDV
A NETA FWns= STL vy~ A" ényo.

o4 / € nullptr, interior_ptr, pin_ptr & [’
L en +£-. Ayo M

X' =2 0UT E7 2 & wmb

o

5. nullptr, interior_ptr, pin_ptr

nullptr
C/IC++/ A 4 n 4, v FNULLGS. wo., 1T VC++ 10/ € C+0x/ AlE
04, 2w NULLL A UT Y fnulll pter SO B~ H” Ayo.

C++/CLIIE £4 S  nullptr
C++/CLV Al ref ndy ol 4, v nulptrl O yo.
C++/CLI, C++0x nullptr E C/C++ M A T &SHyatle 1L « « A ényo.

interior_ptr


http://cfile4.uf.tistory.com/original/130F851B4C147BF14D88BA

interior_ptr £ * = (managed heap. ® GC, X) Ug value typet ., p L "> € &

AT ® BAyo. interior_ptri€ value typet . p L x5 diig £ MA Qo

HL 2, 0o 3 *Ayo.

<0n 1.>

ref class REFClass

{
public:

int nValue;
3

void SetValue( int* nValue )

{
*nValue = 100;
}
int main()
{
REFClass” refQass = gcnew REFClass;
SetValue( &refClass->nValue ); // /
}
— 0in Yi O3 Setvalue( &refClass->nValue ); / A Yit / 1" e¥Y yo.RYNI
/ Bet b, —A" 0 BT %= bidg 9 ET 0" Ayo., A <O
1>n aCaqT Yt . — 'Anteriorprn O~ O, Ayo.
<bn 2>

ref class REFClass

{
public:

int nValue;
h

void SetValue( interior_ptr<int> nValue )

{
*nValue = 100;



int main()

{
REFClass” refClass = gcnew REFClass;

SetValue( &refClass->nValue );

<0 2> Setvaluey A ¢ T x' = b Mwt 4 0

Ayo.

<bn 3.>

#include <iostream>

void SetValue( interior_ptr<int> nValue )

{
*nValue = 100;

}

int main()

{
int nValue = 50;
SetValue( &nValue );
std::cout << nValue << std::endl;
getchar();
return O;

}

=7 interior_ptr/ b C++CLlp Mw( T %o K HI 1

pin_ptr

pin_ptrk ’ = O value typet , p L x* = di/A 4+ 7 0o~ HL= Oo
"y % 1" CHHCLY A b ox’ 2 0T red Wi EoaFwWn



<0n 4>

ref class REFClass

{
public:

int nValue;
3

void SetValue( int* pValue )

{
*pValue = 100;
}
int main()
{

REFClass” refClass = gcnew REFClass;
pin_ptr<int> pValue = &refClass  ->nValue;
SetValue( pValue );

pValue = nullptr;

}
pinpt/ o= 5in : K€1LFpEnsS Si” OoF Ug nullptr 1 4 e
1L FunphanSSo yo.pinptr Qe Ug "% Y= unpin YK 1F *Ayo.

interior_ptr = pin_ptr{ M =&

interipor_ptr’  pin_ptrk & o ' = O value typeft , p L "> T OoH
N interior_ptr £ ' = O/ Adad 6" fe +m £6' 7 14 T
I+ nH 7/ BAvo@ & a" = 0/ Afe “1, MAyo0)
pint_ptr £’ = O value typel x' = 8/ A Qo ° HL 3 Q0o wous:7
vEe =/ dad a" +e 3 oybT F8& a1 fel . n vo.
interipor_ptr’ pinptrr T E 1 & MA O )
_ _ptrr Cor ) o .
interipor_ptr’  pin_ptr o™ J :interipor_ptr k= 0 O/ A 4+ T O 7, pin_ptri€

x*=s b/ T ET 0o 0.



interipor_ptr’  pin_ptrl © S 4w 04/ € C++HCLV A X' > C++ A Qo =

t - En £ AP o .

°

s
http://cppcli.shacknet.nu/cli:interior_ptr

http://cppcli.shacknet.nu/cli:pin_ptr
http://cppcli.shacknet.nu/cli:interior_ptr%E3%81%A8pin_ptr%E3%81%AE%EI%81%95%E3%81%84

6. P 1 N4 arrayr W p T L p ¢S

@X C++ T, ne" C+/CLID O = " v, 0FKESTE' = ditn 7 °
3 x' > 0in¥F re KHIFA" ¥ vo.

NA @i C+/CLIT @="+ Y C++ClLIy ~“ L&y maobkid ,.n, £ 1k
C#H ~ S 3 Ho o Be1$+b1t ., n Qo Y' wo., nA’' > 0¥ x ' =
Ot 7e¢/ b A 3717 uNo/ SAAE[ wu’ yo.

+FKEMV K 7T "G arayr 6 He L x* s dingp + 17 57 &C EN E
I Ay o

e Oin r Y E%M

#include <lostream>

using namespace System;

void DumpNativeArray( int* pArrNums, int length )
{

for( int i=0; i<length; i++)

{

std::cout << pA rrNumsJi] << std::endl;


http://cppcli.shacknet.nu/cli:interior_ptr
http://cppcli.shacknet.nu/cli:pin_ptr
http://cppcli.shacknet.nu/cli:interior_ptr%E3%81%A8pin_ptr%E3%81%AE%E9%81%95%E3%81%84

int main()
{
array< int > ArrNums = gcnew array<int>(3);
ArrNums[0] = 1;
ArrNums[1] = 2;
ArrNums[2] = 3;

pin_ptr<int> pNative = &ArrNums[0];
DumpNativeArray(pNative,ArrNums ->Length);

pNative = nullptr;

getchar();
return O;

—bdung [k
pin_ptr<int> pNative = &ArrNums|[0];
HYOo.

A E S pin_prl 0« 4 Ayo.pinprl 0o 4> / iy V" Fe nu
wu " A wo. 8 K FTKE x> daT yes Hin E, . v/ s /A
+e 3 0OH. =v

4« AsE r- HKE 1+ BAyo.
pin_ptr<int> pNative =  &ArrNums[0] ;

pNative/  &ArrNums$ e  &ArmNums[o] L & i +rlE
&ArNums I€ ArfNums %0 " ®e AmNums €Wt =\ 10 "5 €1
&ArfNums[0] L & & - ArrNums/ e %"
E™ o Ayo.

Lyo.
€ %i ¢+ M K> Y01 x> dis Hin

v w

htt p://mag.autumn.org/Content.modf?id=20050507224044

7.1 T ms* w i ms N
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1) C/IC++ | m5 4 String” P N

he @nqyn ok 0 r Y'E%
#include <msclr \ marshal.h>

using namespace System;

using namespace msclr::interop;

int main()
{
const char* message = "Forever Visual C++";

String” resultl = marshal_as<String">( message );

Console::WriteLine("char -> System::String : {0}", resultl);

const wchar_t* Wmessage = L"Visual C++ $£4 5 L

String” result2 = marshal_as<String">( Wmessage );

A

Console::WriteLine("wchar -> System::String : {0}", result2);

getchar();

return O;

0¥ x* 200 " vos8 n / IE imsrshal_as$
ClcC++ v o8 L xge = — Al

#include <msclr \ marshal.h>
L v

using namespace msclr::interop;
nja $an ¢... vo.

Oo 4 Xae

yo.



Oo HI E®Y " D vyo.

marshal_as< n Yoo

ANSIv a8 L shigq vasT p VIE OGNF "+ yo.

const char* message = "Forever Visual C++";

String” resultl = marshal_as<String">( message );

TwlOin * =30 vesT n JVIE QNE T F  yo.

const wchar_t* Wmessage = L"Visual C++ $£4 s L A "

String” result2 = marshal_as<String">( Wmessage );

2) STL{ string® String® ' | N

+1 1 marshalad Qo Wo.
Ono o £ 00 1 Y E%

#include <iostream>
#include <string>

#include <msclr \ marshal_cppstd.h>

using namespace System;

using namespace msclr::interop;

int main()
{
stdistrings0="x 21 & Y @€2010 wrT,6

std::cout << "string : " << s0 << std::endl;

System::String™ s1 = marshal_as< System::String™ >(s0);

Console::WriteLine("std::sting->System::String : {0}", s1);

std::wstring s2 = marshal_as< std::wstring >(s1);
setlocale(LC_ALL, ™);

std::wcout << "System::String ->std::wstring : " << s2 << std

endl;



getchar();

return O;

STlqr v 8’ n . — A€ odq x WL - vo.

#include <msclr \ marshal_cppstd.h>

x&ae KHI E , Bf ClIC++vs8 n ° ~Ayo.

System::String” s1 = marshal_as< System::String”" >(s0);

SEF -0 1T i1/ qTylbih ves bl Ao KEHTI E®nF T Ayo.
setlocale(LC_ALL,");

std::wcout << "System::String->std::wstring : " << s2 << std::end];

setlocaler _ "n €8 “ (i) tAD mMA o1y , dp3 —MA A& £ a8/ §a

" w1 BAyo), fpudtwRoudsS vyo.

1

‘PT M S ms W PTMS ms | N > bl9 EWK

C++1 s ite 1, vEO “Exl L € 71,vyFEbht O C++ T, nulE Ex/
DS wo.xa&e k""" @Uryor vk, L @> xK 7 xde K€1+F dys E
x/ YI N. 0N Q&1 YyYo.o: *F')Q-HT':’[‘V')VI'"'UDBET\UIT)VI

0., n
A x' 0 vosF ANSIOiaAg Twbin Oe L 3, 0o x v EA F svy
o (s WA «°! Ay ANSI' Tw0inOo 3Hag x svo @ wo), nNA‘ P

inmda weim ~L£ar dwwhw 43T 1 wxL Y- A3oy

3) String” 7 C/IC++ | m5 p N

1)K/ Al C/C++ v = 8 L String*t n K HI/ b AE[] "Ayo.
+ K/ t€ string® L char*t wchr_t*1 n K HT/ b AE[ vo.

On o £ 00 1 D E%

#include <string>

#include <msclr \ marshal_cppstd.h>



using namespace System;

using namespace msclr::interop;

int main()

{
System::String"s0O=L"x 21 ¢ Y €2010 wrT,6 "

I HT 1
std::string tmp = marshal_as<std::string>(s0);
const char* s1 = tmp.c_str();

std::cout << "String® ->string : " << sl << st d:endl;

/' HT 2
const char* s2;

const wchar_t* s3;

{
marshal_context ctx;
s2 = ctx.marshal_as<const char*>(s0);
s3 = ctx.marshal_as<const wchar_t*>(s0);
std::cout << "String" -> char* ;. " << s2 << std::end;
setlocale(LC_ALL,");
std::wcout << "String™ ->wchar_t : " << s3 << std::endl;
}
getchar();
return O;

String® L char*t wchr_t*1 n K HT Em " n"

Ayo.

M K std:string O -

"y G HI

std::string tmp = marshal_as<std::string>(s0);

wor T % stdstringl O«

const char* s1 = tmp.c_str();



std::cout << "String™ -> string : " << s1 << std::end|;

M K marshal_context Q -

M K> HI/ A std:stringl 0w  F1€ 00+ @y~ o= 0O v
x oo L

yo.
A chart¥ wcharty o> Sin e» ywo.v=8  a\n 60 K1+
OVyo. nA
o)

n vesl py o3 Hin O " Oo /K &0 -

Yyo.y o= ¥ £n — A marshal_context?’ O o Wo.
marshal_context w N > % mf P! 6 ~,af ' 1, nu mfr! a yo.
const char* s2;
const wchar_t* s3;
{

marshal_context ctx;

s2 = ctx.marshal_as<const char*>(s0);

s3 = ctx.marshal_as<const wchar_t*>(s0);
}
String* L C/C++ v o 8 T n % € std:string + marshal ast marshal_context a X i)
n ¢ 4 Qo Yo.
'

http://msdn.microsoft.com/en -us/library/bb384865.aspx
http://msdn.microsoft.com/ko -kr/library/bb531313%28VS.90%29.aspx
http://codezine.jp/article/ detail/4774

8. W p _24>A ‘P _ 24! siPp," P _D20G>A WP

X' n&/ A’ > ndan xKt "R HL 3 l€fgcrodt S5 L oo yo.


http://msdn.microsoft.com/en-us/library/bb384865.aspx
http://127.0.0.1:47873/help/1-2968/ms.help?method=page&id=997DD4BC-5F98-408F-B890-F35DE9CE3BB8&product=VS&productVersion=100&topicVersion=100&locale=KO-KR&topicLocale=KO-KR
http://127.0.0.1:47873/help/1-2968/ms.help?method=page&id=997DD4BC-5F98-408F-B890-F35DE9CE3BB8&product=VS&productVersion=100&topicVersion=100&locale=KO-KR&topicLocale=KO-KR
http://codezine.jp/article/detail/4774

#include "stdafx.h"
#include <iostream>

#include <vcclr.h>
using namespace System;
class TEST
{
public:
TEST() {}

~TEST() {}

gcroot< String™ > m_str;

int main(array<System::String > ~args)

{
TEST test;
test.m_str = gcnew String("Hello VSTS 2010");
Console::WriteLine( test.m_str);
getchar();
return O;
}
Fgcmo®tS — Al
#include <vcclr.h>
n - yo.
X' > nd/ A’ > nad Stringl od’ " F xKT ¢ ... yo.

gcroot< String”™ > m_str;

2" Qo . — Ak 2L yo.
test.m_str = gcnew String("Hello VSTS 2010");



2. P 20> A W p _DQ!

'3 na/ A x' = nan xKr
/ ees L yo.

#include "stdafx.h"
#include <iostream>

#include <vcclr.h>

using namespace System;

class TEST

{

public:
TEST() {}
~TEST() {}

ref class refTEST

{

public:
refTEST() {}
~refTEST() {}
TEST* test

3

int main()

{
refTEST” refTest = gcnew refTEST();
refTest>test = new TEST;
return O;

}

"5 3l x’

S



http://msdn.microsoft.com/ko -kr/library/481fallf %28v=VS.80%29.aspx
http://blog.naver.com/scor7910/40048083284

9. P ( property )
O x> ndnv a1 = G 1 — AxKnolkJb private 57 T
S/ A 2> L — Aget setxK @0 a1 Wwo.

class Character

{
public:

00 .
void SetCharCd( const int nCharCd ) { m_nCharCd = nCharCd; }
int GetCharCd() { return m_nCharCd; }

00 .

private:
int m_nCharCd;

0O0.

nd xKn t agp =x0 .,/ bE KEgetsetxK @n a K1E:
E®L o wo., NnA’ 30i/ Al F =kl 07 Y€ property" Y_ Ayo.

ref class Character

{
public:

0O0.

property int CharCd

void set( int nCharCd ) { m_nCharCd = nCharCd; }
int get() { return m_nCharCd; }

}

v v

00.
private:
int m_nCharCd;


http://msdn.microsoft.com/ko-kr/library/481fa11f%28v=VS.80%29.aspx
http://blog.naver.com/scor7910/40048083284

— b/ Al get setl & o s KW A Xt

—osetk @5 T DT Mb o T

ref class Character

{
public:

00.

property int CharCd
void set( int nCharCd )

if(nCharCd <0) {
m_nCharCd = 0;

}else {
m_nCharCd = nCharCd;

int get() { return m_nCharCd; }
}

00 .
private:
int m_nCharCd,;

0O0.

property At* s { rw,

Meaqr néag xK ¢k x W/ s.0€ cpp
Ayo.

T" T8 o

ref class Character

{
public:

u,

5 £ propertyy £ ...

A



00 .
property int CharCd
{
void set(int nCharCd );
int get();
}

00.
private:
int m_nCharCd,;

0O0.

void Character::CharCd::set( int CharCd )

{
if(nCharCd <0){
m_nCharCd = 0;
}else {
m_nCharCd = nCharCd,;

void Character::CharCd::get()
{

return m_nCharCd;

get” set]| v. p.w Op .

—/ 'A propertyn A = get setk o m public » Ayo.

F1 L 017 3 meen o8 ©

ref class Character

{
public:

0O0.

property int CharCd



{

protected:
void set( int nCharCd )
{
if(nCharCd < 0) {
m_nCharCd = 0;
}else {
m_nCharCd = nCharCd;

public:
int get() { return m_nCharCd; }
}

00 .
private:
int m_nCharCd;

0O0.

E
http://cppcli.shacknet.nu/cli:property

http://vene.wankuma.com/prog/CppCli_Property.aspx

10. HP L =  (delegate)

@>"% Kx' =0/ Al @ + F - E,

#include <ios tream>
delegate void TetsDelegate();
ref class TEST

{

public:

void TestMethod()

wo.


http://cppcli.shacknet.nu/cli:property
http://vene.wankuma.com/prog/CppCli_Property.aspx

System: :Console::WriteLine(rTEST::TestMethod() R);

int main()

{

TEST” test = gcnew TESTY();

TestDelegate” testDelegate = gchew TestDelegate( test, &TEST:: TestMethod );
testDelegate();

getchar();
return O;

Jwostov] owe L

#include <iostream>
delegate void TetsDelegate();
ref class TEST

{
public:
static void TestMethod()
{
System: : Console::WriteLine(r TEST: : TestMethod() R) ;
}
h
int main()
{

TestDelegate” testDelegate = gcnew TestDelegate( &TEST:: TestMethod );

testDelegate();

getchar();

return O;



Oy e L

@>"% K€ t" Qe +n 1 £z

#include <iostream>

delegate void TetsDelegate();

ref class TESTA
{

public:

void TestMethod()

{
System: : Console::WriteLine(r TESTA: : Test Method()R);

ref class TESTB

{
public:
static void TestMethod()

{
System: : Console::WriteLine(r T TESTB: : Test Method() R) ;

ref class TESTC

{
public:
void operator( )()

{
System: : Console::WriteLine(r TESTC: :operator () R);

int main()



{

TestDelegate” testDelegate;
TESTA testA;
TESTC testC;

testDelegate = gcnew TestDelegate( testA, &TESTA:: TestMethod );
testDelegate += gcnew TestDelegate(&TESTB::TestMethod );
testDelegate += gcnew TestDelegate( testC, &TESTC::operator );

testDelegate();

getchar();

return O;

3

kel | ow od 05

E=§T @>"F 0 x_, 3 F1E e x_"
yo.” =4 0 4+ En @7 F
using namespace System;

X

-

delegate void MyDele(int);

void funcl(int i)

{

Console::WriteLine("funcl");

void func2(int j)
{

Console::WriteLine("func2");

int main()
{
MyDele” dele;
dele += gcnew MyDele(&funcl);



dele += gcnew MyDele(&func2);
MyDele” dele2 = gcnew MyDele(funcl);
dele2 += gcnew MyDele(&func2);
if (dele ==dele2) {
Console::WriteLine("TRUE");
}else {
Console::WriteLine("FALSE");

dele -= gcnew MyDele(&funcl);
dele(1);
return O;

}
< o £ A M :http://cppcli.shacknet.nu/cli:delegate >

—q1 o @=7"F ek oy voidn e AC " i drrT 34+ e >
N R

xe, o L =Edyp - K
v Yo 68 - wo.r- 2 FOYu 03 Q" eV¥V vo.

xe. i E Begnlnvoke)p O« ~ ,r — *Bn 0=~ Hoga Endinvoke() O wo.



#include "stdafx.h"

#include <iostream>

using namespace System;

delegate void MyDele(void);

void myfunc(void)

{
System::Threading::ThreadSleep(3000);

int main(array<System::String > "args)
{
MyDele” dele = gcnew MyDele(&myfunc);
Console::WriteLine(L"1");
IAsyncResult” result = dele ->Beginlnvoke(nullptr,nullptr);
Console::WriteLine(L"2");
dele->EndInvoke(result);
Console::WriteLine(L"3");

getchar();

return O;

—ban f§ 32" N £ 3" me £ / 34

-
http://cppcli.shacknet.nu/cli:delegate
http://cppcli.shacknet.nu/cli:delegate % E3%81%9D%E3%81%AE?2

wo.
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11. =L  (event)
+m K€, Foda Fm 1 M5 3 0o K1qT @37 F F ow

O Fm n & 3 button ndn" o kT Oo bT ey F1 L oo
[ . Ayo.M
buton nd&q 4 Frm X clicked Fm 0 v oFm T TN

OnClick(OfEA 1€ x K @1 A +1 L putton nd& g clickedd Yu

delegate void ClickHandler();

ref class button {

public:
event ClickHandler” Clicked,;
button() {
btnForTest = this;
}
public:
void someoneclicked() {
Clicked();
}
static button” btnForTest;

ref class Client {
private:
button” btn;
public:
Client() {
btn = gcnew button;
btn ->Clicked += gcnew ClickHandler(this, &Client::OnClick);
}
private:
void OnClick() {

Console::WriteLine("someone clicked.");

4 Qo

]

Yo .

A



int main()

{

Client” client = gcnew Client;

button::btnForTest->someoneclicked();

_:r

return O;
}
< A M ! http://cppcli.shacknet.nu/cli:event >
eventw | ~ 4 a1 £ JAa3Zoy
1.Clicked A E button &/ © ' AYOo.
2. a%.. " Clcketdd b Wumk +=F%
L1k ' Ayo.
v~
http://cppcli.shacknet.nu/cli:event
12. 5, (enum)
wor i s,
x' > 0/ A L oasgp i€ o0d

enum WEAPON_TYPE
{

GUN =1,

SWORD = 2,

BOW =3

T Ayo.

e Clicked()t Clicked = nullptr



8 . E s g7 int / bi
int nUsedWeapon = GUN;

Ayo.

"H Pl —7 HAqT O = FGUNS 0. . Ook FGUNSE 8. / |

kn A o X om HAqT Oo ~

A\Y

AVoO.

struct WEAPON

{
enum TYPE

{
GUN =1,
SWORD = 2,
BOW =3

int nUsedWeapon = WEAPON::GUN;

+o~ eks. Lw FO HIqT Qo °
AAyo.CH/CLIEE" X L KHAL sAqT

IEH C++/CLV Al = " %" ' %

C++/CLI{ 5 .
enum class WEAPON
{

GUN =1,

SWORD = 2,

BOW =3

int nUsedWeapon = static_cast<int>(WEAPON::GUN);
C++/CLI 8« Ex' s0in¥% x, Aom ., E—/AQ®

b " Ayo.*J 3 &« Lk s F @y objectF,
nA-a¢ L - yo.

s C++CLlt 8~ ks LjAaqr 8 of



enum class WEAPON : short

{
GUN =1,
SWORD = 2,
BOW =3

< 1" >-2010.12.10

VC++10/ A &«

o.enuml 0o =

"+ [ AeqT P2 T O @ ' Ay
K F'moen o E FKE0 | Ayo.

C++CLV Al enum Oo € literall O €1+ x *L 1 ~0" V' wyo.

public ref class WEAPON

{

public:
literal short GUN = 1;
literal short SWORD = 2;
literal short BOW = 3;

I3

v~

http://msdn.microsoft.com/ko -kr/library/ms235243.aspx

13. for each

vt 1/ B 8. = x' =30i/ AKEO forv £t whiev L o5 O yo.

"t C++HCLV Al foreachl 0w 4 v+ f/ BIE %iol s
foreac/ A O~ o Bk 1k H® 0/ 1 ony 7 iel Oo
yo.



http://msdn.microsoft.com/ko-kr/library/ms235243.aspx

1. IEnumerable &  Fan
28Tl £ o+ ¥ - E1 L " p

M T VC++8(VS2005y ‘Al x' = 0ii/ Any foreach v L mn -~ &
foreachn O« = 9 - s ke e wmin o wie !

«

#include "stdafx.h"
#include <iostream>
#include <vector>

#include <map>

using namespace std;
using namespace System;

using namespace System::Collections;

int main(arr ay<System::String *> *args)
{
/I Hs
array< int>*Nums ={0,1,2,3,4,5};
for each(int value in Nums)
{
value = 2;
Console::WriteLine( value );
}
I =/ A foreach 95/ A %i + >L é&"n, ony Ao >L O3
N é&Yn Q1L Qo BAypo.

for each(int value in Nums)

{

Console::WriteLine( value );
}
=4

ArrayList® NumList = gcnew ArrayList();
NumList->Add(1);



NumList->Add(2);
NumList->Add(3);

for each(int value in N umlList)

{

Console::WriteLine(value);

I vector
vector<int> vi;
vi.push_back(3);
vi.push_back(4);

for each(int i in vi)

{

Console::WriteLine(i);

Il map

map<const char*, int> num;
num["ten"] = 10;
num["hundred"] = 100;

for each( pair<const char*, int> ¢ in num)

{

Console::WriteLine(gcnew String(c.first) + c.second.ToString());
}
I n  Fw

Hashtable™ ht = gcnew Hashtable();
ht['aaa"] ="1 11"

ht["bbb"] = "222";

for each(DictionaryEntry”™ dic in ht)

{
Console::WriteLine(dic->Key->ToString() + dic ->Value->ToString());



getchar();
return O;

14. parameter array

x' =bwuw/ AT _ mlL_ YT "n TF Fon O yo.

void LOG( char* szText, ... )

{

}

—F -k "np 7% £ C++/CLV 'AlE parameterarraya € 1 17 _ yo.

void LOG( 6 array<Object”">~ Values )
{

for each( Object” value in Values )

int main()

{

LOG(23);

LOG( 2, 1, rerrorR );

return O;

}

parameter array? O~ 3 & 0o O« ~, t1 F Qe 0, L det E®
"5 A T7 Ef nAyo.




ot v Y> A parameter aray w t E> &t p f 30y. N, parameter
arrayw W = dtw ~ &t Y JA30y. oy £ dw parameter aray w W o vV p
s Ly Hi- wyo.

void LOG( int nLdgdreWalles) 6 array<Oo
{
}

&

http://cppcli.shacknet.nu/cli:zparameter_array

15. 4 L & (interface)

£ Fak x' 20/ Al dOo" 0 o L "2 ndF " Ayo. FinterxXice clas
Vitn Qe ¢ a1 3 £ na/k€eonF -k, xKT "5 0 BAyo.

o

T

€ % N atlke ®w ' Ayo.

C++/CLIT ref classiE C#+t JaveF ~+ ox U1 E o 'nr 4+  Fd0 0o 3 0
N Ol @ & Fan0 0THL o

interface class IA {
public:

void funclA();
h
interface class IB {

public:


http://cppcli.shacknet.nu/cli:parameter_array

void fu ncIB();
3
interface class IC {
public:
void funcIC();
3
ref class A {
int i;
b
refclass B: A, IA, IB, IC{
public:
virtual void funclA() { '}
virtual void funcIB() { '}
virtual void funciIC(){ }
3
int main() {

B" b =gcnew B;

IAN ia = b;
IBM ib = b;
ICMic = b;
b->funclA();
ia->funclA();
ib->funclB();
ic->funclIC();

return O;

19
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16. static y 'E m, initonly, literal


http://cppcli.shacknet.nu/cli:interface

static y Em

static Y'E= I€ naq Y'E=/ A static x K0 4, © HL 3, 0o vyo.

ref class, value class, interface’y A O o

#include "stdafx.h"

#include <iostream>

using namespace System;

ref class A {
public:
staticinta_;
static A()
{
a_+=10;
}
2
ref class B {
public:
staticintb_;
static B()
{
1 a_+=10;// error
b +=10;
}
2
ref class C {
public:
static int c_ = 100;
static C()
{
c_=10;
}
2
int main()
{

Console::WriteLine(A::a );



A:AQ;
Console::WriteLine(A::a );

Console::WriteLine(B::b_);

Console::WriteLine(C::c );

getchar();
return O;
}
<7 >
i EWVS_Project¥Cpp_CLL Stepl5#Debug#Cpp_CLI Stepl5 exe b B e

static Y'E= k€' A A . ¥/ nd Ap xK alEe $+C 1047 £ syt
0., FC ' YA A 4. v/ [ AeqT AAP A THETIKE AHYN
QAYO .

nd By .t statc Y'E=/ A x static xKn A 3 /nu" eVY wyo.

ndg Cr .t statc x K cn ¢ .. €A/ A, ne ' |/ A static Y'E= 0 A
4 > 10T E sH" Ayo.

initonly

initonlyt ¢ ..y xKIE YEe/ Ay >L g5 o B
x K€ static Y'E=/ Ar >L £ a5 o}

> initonly staticT € ...y

Ayo.

ref class C

{


http://cfile2.uf.tistory.com/original/142908104C4B0823075203

public:
initonly static int x;
initonly static int y;
initonly int z;
static C()
{
x=1;
y=2
/l'z=3; Il Error
}
CO

{
/I A=2; ]/l Error

z=3;

}

void sfunc()

{
/I x =5; /] Error
/Il z=5; /] Error

int main()

{
System::Console::WriteLine(C::x);
System::Console::WriteLine(C::y);
Cc;
System::Console::WriteLine(c.z);

return O;

literal



literalr ¢ .y xKIKE ¢ .0 eA >L &g ~ £ 0, E€T"2 Yo.Ci g r "
A OYO.

using hamespace System;
ref class C
{
public:
literal String™ S = "Hello";
literal int | = 100;

int main()

{
Console::WriteLine(C::S);
Console::WriteLine(C::D);

return O;

'
http://cppcli.shacknet.nu/cli:static%E3%82%B3%E3%83%B3%E3%82%B9%E3%83%88%E3%83%A9%
E3%82%AF%E3%82%BF

http://cppcli.shacknet.nu/cli:initonly

http://cppcli.shacknet.nu/cli:literal

17.array ., D> non-CLIx wr &1

C++/CLIE N WC+ o'~ =8 _wHs Ll o,  — AKarayd FY¥n0 O-


http://cppcli.shacknet.nu/cli:static%E3%82%B3%E3%83%B3%E3%82%B9%E3%83%88%E3%83%A9%E3%82%AF%E3%82%BF
http://cppcli.shacknet.nu/cli:static%E3%82%B3%E3%83%B3%E3%82%B9%E3%83%88%E3%83%A9%E3%82%AF%E3%82%BF
http://cppcli.shacknet.nu/cli:initonly
http://cppcli.shacknet.nu/cli:literal

yo.
aray & FVYIE, paqT non-CLICWH K O ®" ' Ago., 11T non-CLlx W5
w oL g et Yy Ja3 oy

Qni€ aray & +Y/ non-CLIEWt 1 O

using namespace System;

class CNative

{
public:
CNative()
{
Console::WriteLine(_ FUNCTION_ );
}
~CNative()
{
Console::WriteLine(__FUNCTION_ );
}
h

int main(array<System::String *> *args )

{
array<CNative>" arr = gcnew array<CNative>(2);
return O;
}
Yi 3 —/ F-. s3FonEF - EYia/nu" e¥ yo.
£5
£ 27| HE(S): (LS i B EEY ERET
1=C1Compi | e:

1> DE ZE0| FHM AEHYULICH
1= Cpp_CLI_Steplf.cpp

1=Cpp_CLI_Stepl6.cpp(23 ) error C2691: 'CHative’ : EBE|E = BHEES 0] T4 HAE AT 5 SSLICH
1=Cpp_CL| _Stepl6.cpp( 233 error C2RO1: ‘CHative' @ ZEIEE HHEZ2 0] 24 @EME ME2E & WasU0}

1=
1= ESHA] 3 SLICEH

A fK/ K€ non-CLI¢Wt 4+ n» 0o O, Ayo.
#include "stdafx.h"

#include <iostream>


http://cfile5.uf.tistory.com/original/162B6F204CC26153994D3F

using namespace System;

class CNative

{
public:
CNative()
{
Console::WriteLine(_ FUNCTION_ );
}
~CNative()
{
Console::WriteLine(_ FUNCTION_ );
}
2

int main(array<System::String > ~args)

{
array<CNative*>" arr = gcnew array<CNative*>(2);
for(int i=0; i<arr ->Length; i++)
{
arr[i] = new CNative();
}
getchar();
return O;
}
+K/ K Y/ vE" " FTANF TF [ T " tTRyO.

B E'WVS_ProjectWCpp CU_SteploWDebugWCpp_CLL SteplG.exe

CHative:::CHative
CHative::CHative

nt —gr R T 03 £U s Le:r 1k CNative ¢ Wi
T YE-lE A n: eI wo.+1k aray & FVYiE CLI_\
+b1 GC A’ = n: non-CLI¢Wt o 4 1EGx A’ = n

Qubrt r — array GC Ail g H, #/ aray ° € non-CLI¢ZWt 1 o> (new



http://cfile9.uf.tistory.com/original/112C42204CC261A9884923

T 5 MW £ R Qua rPc " HR Q@A res wf eV yo.

NA ®n¥ ~ F aray' G AiagH, &/ f°31 £ WU - Yo.
#include "stdafx.h"
#include <iostream>

using namespace System;

class CNative

{
public:
CNative()
{
Console::WriteLine(_ FUNCTION));
}
~CNative()
{
Console::WriteLine(__FUNCTION_ );
}
h

int main(array<System::String > ~args)

{
array<CNative*>" arr = gcnew array<CNative*>(2);
for(int i=0; i<arr ->Length; i++)
{
arrfi] = new CNative();
}
for(int i=0; i<arr ->Length; i++)
{
delete arr(i];
}
getchar();
return O;
}



B | EXVS_Project®Cpp CLL Stepl6¥DebugWCpp CLI Stepl6.exe |i|_[

CHative: ::CHative
CHative: :CHative
CHative: :"CHative

CHative: :"CHative

Ayo.

+K/ IE CNativep =" £bT AH

" -
T, A "C++/CLI In Action”
C++/CLIn = $§ Al Te E "C++/CLIInAction® VLY K OA 1 1\ vyo.

18. HP L £ > W P "YI ’

>A

MSDNL G0 Oy CH++CLIt @>~F / NF Wo o0
i, wo.®dny 0l MSDNV

#pragma unmanaged
extern "C" void printf(const char*, ...);
class A {
public:
static void func(char* s) {

printf(s);

#pragma managed

public delegate void func(char*);

ref class B {

A* ap;

public:
B(A* ap):ap(ap) {}


http://cfile10.uf.tistory.com/original/115AED0B4CC262890280FF

void func(c har* s) {

ap->func(s);

int main() {
A*a=newA,
B” b = gcnew B(a);
func” f = gcnew func(b, &B::func);
f("hello™);

delete a;

< http://msdn. microsoft.com/ja -jp/library/9cy3ccxx%28v=VS.80%29.aspx >

— 0t N #pragma unmanaged NAY F k€T Wy, A % s{aT 4,
#pragma managed £ K’ 04T 4, wo.doF ' CDO°

fFT o'E EJ EYY | Avo.

19. oY w i Y

C++/ AlE G " on ¢... K€ OGNF ~F yo.

class Server

virtual void OnAccept() = 0;
I3

1t C++/CLV 'AlE fabstract@ € Viin Qo yo.

NA —q 0inlE dGnda 6E1- vo.
public ref class Server
{

virtual void OnAccept() abstract ;
h

"W F0 3 N4l abstract" QA " " tRyo.

tne ST+ ',

yo., =

VY /


http://msdn.microsoft.com/ja-jp/library/9cy3ccxx%28v=VS.80%29.aspx

o Ho 3 na/ 1, abstracth u 4 wWyo.
public ref class Server abstract

virtual void OnAccept() abstract;

20.char* ->“ p i W, T N ->char

chatle v o 8 L €14+ @y~ char + F 7 vyo.
Ct+1 /. @ 1, nD/ AN ooq71 wf 0 5" EL 2 char
0.

EAy

//leXo R
char* pPacket;

o
Send(pPacket, nLength);

IIE,
char* pBuffer = new char[MAX_BUFFER];
int nLength = Receive( pBuffer );

CH+CLV A CH++T + 6 N o AfFWi=n

68" > s0in chart €68t - €

7 a1 chartl * s BT

g

c

char* -> ‘“ P 1 W

C++/CLV "A char*l€ array<Byte>T X G ¢ 3 Yyo.
I x’ =00
int nPacketSize = 34;

char* pPacket = new char[34];

s b



array< Byte >" byteArray = gcnew array< Byte >(nPacketSize);
System::Runtime::InteropServices::Marshal::Copy( (IntPtr)pPacket, byteArray,
0, nPacketSize );

“pi{ N ->char

I =0n
array<Byte>" SendData;

0.

I x' =0
int nLength = SendData ->Length;
pin_ptr<Byte> pData = &SendData[0];

char* pBuffer = new char[ nLength ];

CopyMemory( pBuffer, pData, nLength );

V™ T CH+HCLV Al & + He array<Byte>" C# 'AIE byte]] £ Yyo.

21.” O> A HalfNetwork ' &t m=m

C++/CLID " » =9 Qo K 1" ®X C+H+T (6 0in T C/ A Qo ~ HL -
Y* wo." ] e/A€€O 3D L,e x C+H/ICLIW 1o 7~ 0o yo.

C++/CLID e/ AQo 3O M "NT 0o EH M K KEC+HT 06 3DF 2
0tn DLt r et A cul £, = L eK", M K IEC+H/CLV A’ =0 i ¥ x’
=0in "+ 0e viyo.

£E" A CH++CLV b A £ 1 e E C++/CLIT ¢ T. NnD K100k’ =0i*
x' 300 TF Oa 0 ¥V o4 £ %T € STL Xfjq17  Ayo., nA
Q@i C+/CLV b v ESTe+ hhBAvo.hi ST/ ' fj+ B Te kE C++/CLI A
+1 MSDNL AT S A ényo.
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ﬁ halfnetwork

Cross platform C++ network library

Project Home Downloads  Wiki

Issues Source

S

= Z=2 1 2LICH]

Summary Updates People

Project Information Introduction
Star project

Activity «1" Medium
Features
Code license

New BSD License » Efficient IO event dispatch system

Labels © Proactor(IOCP) on Windows
cpp, network, library, ACE © Reactor on Linux
: y : : * Memaory pool

easy, windows, linux, gcc, « Simple logging system
halfnetwork * Completly same interface even different platforms

Feeds
Project feeds Platforms supported
* Windows(MSVC)
E% Owners ® Linux(GCC, Eclipse)
vaworks3 Documents
Committers
3 committers  How to build
- o Windows MSVC - kor | eng | jpn
Contributors o Makefile : kor | eng
0 contributors o Eclipse : kor | eng
« Tutorial
People details » o EchoSerwver : kor | eng

« Function reference - kor | eng
 FAQ - kor | eng

+ X HalfNetwork , e/ € e @2 w, F+x V40

B B

HalfNetwork n

Cross platform C++ network library using ACE. Implementation of Half-sync Half-async pattern( kor | eng ). It's easy to use.

O’«—»


http://cfile5.uf.tistory.com/original/134561344D022BBE42689B
http://cfile25.uf.tistory.com/original/1342A2354D022BCD1538B9
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#include <stdio.h>

#include <string>

#include <vector>

#include <ace/Singleton.h>
#include <ace/ace.h>
#include "HalfNetworkType.h"

#include "HalfNetworkDefine.h"
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bool ServerNetwork::Send( const DWORD StreamID, array<Byte>" SendData )

{
int nLength = SendData ->Length;

pin_ptr<Byte> pData = &SendData[0];

ACE_Message_Block* bck = Networkinstance ->AllocateBlock( nLength );

block->copy( (const char*)pData, nLength );

NetworkInstance ->SendRequest( StreamID, block );

pData = nullptr;

return true;
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server_port=15001;

client_port=25251;

workerthread=0;

receivebufferlength=2048;

updateterm=20;

server_receive_buff_size=65536

client_receive_buff_size=4096;

client_init_accept_count=126;
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if( false == NetworkiInstance ->Create<HalfNetwork::ProactorFactory>() )

{

return ERRORCODE::CREATE_PROACTORFACTORY;
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if( false == Networklnstance ->Open(&config) ) {
return ERRORCODESERVER_OPEN,;

}
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virtual void OnAccept_Client( unsigned int StreamlID, String” IP ) abstract;
virtual void OnRead_Client( unsigned int StreamID, array<Byte>" RecvData ) abstract;
virtual void OnDisConnect_Client( unsigned int StreamlID ) abstract;
virtual void OnAccept _Server( unsigned int StreamlD, String” IP ) abstract;
virtual void OnRead_Server( unsigned int StreamlID, array<Byte>" RecvData ) abstract;
virtual void OnDisConnect_Server( unsigned int StreamID ) abstract;
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class Program

{

static void Main(string[] args)

{

HFServer Server = new HFServer();
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Server.Init();

short nRet = Server.Open();
if (HalfNetwork_NET.ERRORCODE.NONE != nRet)
{
Console.WriteLine("Failed Server Open!");
return;

Console.WriteLine("Server Start !!");
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while (true)
{

Server.Run();
}

Console.WriteLine("End Server");
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Server.End();
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