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ezt AH HE2IA0IE0A UWERKZR 1/02 2tadst A3 (Socket) =l
SN EEXE HMelole dsit 2Z S0 Windowses ZEIAYE &AHS 206t}
CIASH, 20| ottt IOCP(Input Output Completion Port) et= 225t
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X el(Event-driven) &AIS &5t CHE MSXE HMeloioF She AIAEH FHod ds
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CIXel ZEO0A Proactor IHEIS Event—driven &&12] HE2IAHOIE0| HISI| Yaez
= &2 Helg 4= UAH &L Proactor IHES AIE6lH s8&82=x L
2IE & £ U= LEIMYE HEZIAHOAE CIXLI0l Jisdl &L

Ol& Proactor IHE &= o 228t OS JIs= IOCP HIAHLISO0I 25 XI&&tCh.

Ol 2HOW M= IOCP2t Proactor IHEI Ol CHoll &'IHE 1, Proactor IHE J|8+2] |OCP O
S AW CIXeI=2 HICHSHCE.



2 Introduction
2.110CP 274

IOCP= Input Output Completion Portel Z2&Z 2 Microsoft Windows OS Ol M M Zdt=
HIZDl 1/O OIME XMel JI=0ICt. SocketE 018t UWESZA I/O &8 OtLiet File S CH
st 1/0 Ol tHet BISDl OIME XelJt JtsotCh.

Windows OS Ol= Ct2st WIERA 1/0 ™Mel A0l [—=0, T2 Socket Ol st Ct=

0|

i

Xelol 10CPIt =

N2 Z LIEtHCE

Microsoft Network Programming for MS Windows S/E & &2 1t

Memory Used Non-Paged CPU

Throughput (Sendl Receive

110 Model AttemptediConnected (KB) Pool Usage Threads Bytes Per Second)

Blocking 7000/ 1008 25632 36,121 10-60% 2016 2,198 148/ 2,198,148
12,000/ 1008 25408 36,352 5-40% 2016 404,227/ 402,227

Mon- blocking 70007 4011 4208 135,123 95-100%" 1 0/0
12,000/ 5779 5224 156 260 95-100%" 1 0/0

WESA- Async Select 7000/ 1956 3640 38246 75-85% 3 1,610,204/ 1,637 819
12,000/ 4077 4384 42 992 90-100% 3 652,902/ 652,902

WSA- Event Select 7000/ 6399 10502 36402 65-85% 113 4,921,250/ 5,186,297
12,000/ 11,080 19,214 39 040 50-60% 192 3217 493/3 217 493
46,000/ 45,933 37392 121624 80-90% 791 3.851.059/3,851,059

Over- lapped (events) 7000/ 5558 21844 34 944 65-85% 66 5,024 723/ 4,095,644
12,000/12,000 60576 43060 35-45% 195 1,803,876/ 1,803,878

——————————————— 49000/48 997 - - - - - - 241208- - - - - 165480 - - - -G5-05% - - FO- - - - 3865453834 5 - - - - - - -

Over- lapped @

(comple- tion port) 7000/ 7000 36,160 31128 40-50% 2 6,282 473/3 893 507
12,000/12,000 59,256 38862 40-50% 2 5,027 914/ 5,027,095
50,000/49,997 242272 143,192 55-65% 2 4,326 946/ 4 326 496

[Z£ 1] Windows I/O X2l HIZHLI Bl w

2.2 10CP 7| 2
IOCP= Completion Portete=
gt MM St

IOCP 21l

ON]

sx8

Ct.

Completion Port HEY QLEXREZS

£ X2IotAH ECt Overlapped 10=
A QHGIE X, S& &=, AC
st E42 210 UL NFE My =
A EHCE

IOCP= Ch¥SH Windows 1/O
HZE U=s UEL

Ol HE AXHE 08l I/0E 2

HE QENMEEZ :CreateloCompletionPort() Windows
ZEAIGHD, 1/O 228 SKcte HAUSS
OlEaAM KIEE £=2t22 MY EE0| Overlapped 10
HISJ1 1/0 Ot Jtsotl == HALIS2Z HH =
T(Asynchronous Completion Token)229 &&% S Ot
=2 I0CP 0l 2o OSUHIA &¢el&= Thread Pool &

&

[

SOH& H0IXe 2 €HUMAME= Socket 1/0 Ol



2.3 10CP z&s dz|
2.3.1 HISI| 1/0 Xzl

S
----- 2.0S l\\lo\tify 1/0 Completion to 10CP
\ \

N
N 3. Get thread in Waiting Thread Pool
N N
\ =

\ N
N

\
4. Try to get]/0 event by
\

(Overlapped) - -
' \ Waiting Thread Pool

5. Get 170 Corhpletion Result .

\
Ay

\
6. Enter Runnin‘g Thread Pool 3\

\
\

v
Running Thread Pool

Thread

Thread

[Od2 1] I0CP &Z |2l ez

HIS21 1/0 & Mel 2 2g2 JI0elX &1, O8 Mels stltes A0t
=, Send() &+ SEIS M, OOIEHY HS0l 2 2= &QIGHA 210 Ht2 &=t
clgl =l A5 Zd= OSI 228 3=, U=oie 2 SAE fe =E A
2

LIZO0l IOCP OIC. IOCPE 0I&E HISJI I/0= tS

1. 1/0 R¥s S=&HCh.
( WSASend(), WSARecv(), AcceptEx(), DisconnectEx().. )
2. OSOIAM 1/O &2 E Completion Port ZHMIE OlZoH Led=LCt.
. OOl AP E B0AM MellE A E =0
4. MPE A= 1/0 22 RUIAM I/O &5 FE IS ATEC



( GetQueuedCompletionStatus() &=AtEZ )
5. Overlapped #==ZA or &&&E P2XIHO =22 2

6. MHE A= Running Thread Pool 0l =0{2tLCH.

]

2]
=

rr
[wl

2.3.2 Overlapped PZ=*|E A% Asynchronous Completion Token 78

Async Completion Token using Overlapped Structure

1/0 Request A(Ov_A)
A_Handler - >

Ov_A

Result A+ Ov A ACT

(Overlapped)

ACT
1/0 Request B(Ov_B
(Overlapped) Pl D
Ov_B

Result B + Ov B |

[0 2] Async Completion Token using Overlapped Structure

Asynchronous Completion Token (0lat ACT)= OIHIED|IEE HECIAOIENAM HISI
HdE2 &282Z HMldte ZHOICH. HOIEH S80AM demultiplexing a3t ECt=s 20E
9o HMelst=Xlol (et F2E g2 Tokeng 0l8dt= 240ICH
HIEJ QEOO st 20 S (completion events) Al 1™ HandlerOlHl SEoH0F t= Xl
2| &St ACTE 0lEdtE 0l M0l st MelE A &€ = UCH IS F Al
ACTE &M 2EUW2 ACTH O™ Handlerdt ZHE HMelst=XIol et F2E Z& Al2ICH
IOCP &= Overlapped ZHME ACT 2 ALESHCH OIE =2, WSARecv() &2 MEE
I, OFXIZ ItetO0IEHZ Overlapped *EME €0 ECEH I0CPIH Z2UE SA € M, 0 +
MO W BY =L
C++ &= HHULSE 0l Overlapped #EME A=E0F SEAIZI 2HAE ACTZ
ArESHH, 20 Hel Al st 3EE Ar8g &= QUL

roll



2.3.3 Overlapped /02 E2

Overlapped I/0= HISJ| 1/0 JF JtsolH == GIAHLISO0IC

Overlapped |/O= Overlapped ZHME 0I2AM 0IFHX =0, 0 2EH LHH CHst AFS
2 0OSeto| Heto=z SHAEE O ULH

Overlapped 1/0

= Usl €2 S8 210 UL
1) 58 €8s S& HIsI| 1/0 JIs 28
2) 1/0 HHE AKX XEE = 2

= UAA M HIH SAF LUHHE &X
3) ACT(Asynchronous Completion Token)22| && S C2s E4

d= =10 UL

Non-Overlapped 1/0 (Synchronous)

1/0 Start 1/0 Start & End

Overlapped 1/0 (Asynchronous)

1/0 Start 1/0 Start

1/0 Start

1/0 End 170 End

1/0 End

[O& 3] S8 I/0 H3UE



Traditional 170 Overlapped 170

Data Buffer '

' Data Buffer

5
10 Device

[08 4] HH 2HGE X HAHLIS

-10 -



2.4 Proactor Ijj&l &=

5. Handle Event

~Post 170 request
(Handle,

:Async Operation

4.Call Handler
Processor

2.1/0

3.Get Event complete

:Proactor
:Completion

Event Queue

[O& 5] Proactor THE

Proactor IHE2 [1]Douglas Schmidt(2I3¥)0ll 2o HMek & 1/0 OIME HMel 20l
Proactor EI2 ©t0{Ql 20IdE ‘HM Helsts" E OICH BISI| I/0 RES "HA of
1) Async Operation Processor lM SXI&l= I/0 220 8 X2lE Proactor Jt &t
ot= 2d0ICt.

J8(5) € EY Proactor INEH2| 22lE A & = QUCH.

1. HISI11/0 & &t ZUE JIC2l Xl &=L

2. Async Operation Processor Jt HISJI I/0 RS &1, |/O RF0| 2™
Completion Event Queuelil /O 22 ZUE 0 E=0h

3. Proactor = Completion Event Queue 0l &% ZIt SHLY /O &2 SX
£ ¢, 23 OIHEE Helstth

4. Proactor ACTE 0l&dll I/0 &5 ZWE Ml HandlerE S8t

Handler = |/O &2 O|HIENW e DLl XIS stit.

o

-11 -



Proactor &2 Event-driven HE2AHO0IEUHAM [/O &5 Z2UE SUE2Z Hlldole
HAHLIS=2 HAISCH Completion Event Queue € 0IS&2=2M SAIHH et oHE A1t
Hds 082S 22 4= UAH =0 E£8F ProactorflilA OHE MYEE PEHEEZM 1/0 &=

=
=
SA X2lE a8z AEE = ULL

1) Completion Event Queue E AME E2=2M SAIE0 & S L s 0l
s €8 = UL

2) ACT Ol2S22M ZUHelE st demultiplexing QHIIEE =22 = U
1, Token HAlCZ ZIE HS2ZM I/OE REE S0IHEN e O
Olef 888 & AIIIXl 20t% €.

3) ACT, Proactor, Handler 2 22t Xel ZHME =2l &

20l SO0l X2 JHE Ol ot + &L

uu n

|0
HU
=
o
=
e
i
e
2
x

Ol Proactor MBS FEE M, OS ==2 Jls X&0l & T0OF st

£ flet JIsS MNS3oloF ot= =0ICH

JH

HIES21 1/0

IOCP= Proactor IHES OlEoff MBI OEScA0lE&S CIAe & [ 2R8 OS =&2

Jlse 25 XN&gth

1. Post 1/0 request

Send(), Recv(), AcceptEx(), DisconnectEx()

T ———(Socket, data, Overlapped Struct)

4.Call Handler

:Completion

Event Queue

:Proactor ompletionStatus()

2. 1/0 complete

[2¥ 6]1I0CPE 0|88 Proactor E &

-12 -



JE(6)2 Proactor MEIS 2t RASS Windows J|BS |IOCPEZ 328 8 TAIQ|C.
Async Operation Processor 1t Completion Event Queue €& Windows OS JF M=ol
Z1, WINDOWS API 21 GetQueuedCompletionStatus() &5 0l2dll Proactor 0lAl HIS

J11/0 &8 SXE 2Ll st

2 YHUA= Windows OS OA IOCPE 0I&Zdl Proactor IES S8 HEYF MU
CIXIel S MIAl SF2 X+ SHCH.

o

-13 -



3 Proactor iljEig 22

3.1 Ol =5

¢t CHE S I0CP Af{H{ C|X}Ql

ey WERZA I/0 Melg ea8802 st

2t Jls9 &S A sttt

HES A OloictD Al2E £ UNH &HC

Windows APl € &= &&stlt

S e8HOZ AIEEHL

Proactor INES 0|28 CIXQ AMS HOOA |OCPe AsS e 220 2 &= U

T2 BHCF, =20 otLi2t WINDOWS WERI3 APl & &80t WINDOWS API AceeptEx(),
DisconnectEx()2 A& AlFH AANES JREEHL ANEES Ol2d NS SSTHOZ AIE
StCH K8 IOCPUIA HSote MYEZE2 288 = JUEE PEXE FAHGHH UECH
3.2 =2 Windows APl &%

APl OIE AP| &
CreateloCompletionPort() Completion Port HE 2HHIE MAHSHC.
GetQueuedCompletionStatus() I/O Completion Queued OIM 2= OIHIEE =0
AcceptEx() Socket 2 0l2l Accept ol==Ct.

DisconnectEx() Socket 2| &S B Socket MAIR2S QA EHH
( REZ2 WM = TransmitFile() 820t Hal AIEE]
ACH OS HEW M2 XNF2HIF US)

WSARecv() Socket 22 X&E OHIOIEE =L,

WSASend() Socket 2 O|=20dll HIOIEHHE ®&StHC.

[¥ 2] =2 Windows Network API

-14 -




3.3 Design Overall Diagram

-Actor 5.Use TcpSocket

Acceptor
P TcpSocket
Disconnector
Receiver

1. Post 1/0

Sender

64 Post 1/0 Request

4. Actor’s ProcEvent()

:Proactor :Windows OS

3. I/0 Request

1
l
|
I
|
1
|
|
I
|
1
l
|
|
|
]

Complete

GetQueuedCompletionStatus()

[0 7] Proactor IHEl D82 |OCP CHE2 AMH CIXte!

-15 -



3.4 78 : = o

Name Super Class Resposibilities
Act OVERLAPPED IOCPUIA AIE2%= OVERLAPPED =& ZciA. ACT
TcpSocket SOCKET 2 HHZ 21 A1, Recv(), Send() S UIES
3 Jlse 20 Utk
TcpAct Act TCP 822 AFZEolJ| 8 ACT
Proactor GetQueuedCompletionStatus()& OIZdHA /0 2= E
4= A BHCE
Actor b4t ProcEvent() 842 2t A, Proactordt #4186t
/0 &2 XelE A&ENoZz St
Acceptor Actor Accept Ol CHet 22 XMcelit
Disconnector Actor Disconnect Ol CHet =22 X2l Xkt
Sender Actor Send Ol CHSH &2 el
Receiver Actor Recv Ol OIst 22 Xelkt
[E 3] =2 78 2dA &9

-16 -




0
Ol
e
0=

4 746 : 2+ Actore|
4.1 Accept

. 5.Use TcpSocket
:Acceptor :TcpSocket

1. AcceptEx()
1. Acceptior’s ProcEvent() S WeAR 0
. ecv

3. Accepted

(Removing socket in pool) i,
:Proactor :Windows OS

GetQueuedCompletionStatus()
2. Client’s Conhect

Request

[O8 8] Accept Jls AdiE

= XMcl etCh. ZBHEQI Accept Jls2 AIEXIL 52
A

cceptEx() &+2 IOCP Jls& 0/25tH 0/2] Accept

—y

. AcceptEx() &4 A& o 430l CHoll Olel Accept XMe2lE all==C.
D ®2A AEX0EC 2

. Proactor2 0|2l Accept of =2 A3 & &t M
A

2
o
o
>
(@}
(@]
D
ol
o
&l
S
o
>
[l
a

. Acceptore &= Xc2lE otJ| flaol AC

2

3

4. Proactor= Acceptor? ProcEvent() &
5 of

6. Accept 22 & 232 HIOIHE 2= = U= &EiIt ZII ?lof WSARecvE HISD|

AMEES A0 Ol AccpetEx()
AH

b @H 2ASUA 2301 MA

LU T
ol
A1
Ql
e
M
2
b
vy
[S)
Skl
J
0
K
>
(@]
(@]
[©)
g
m
=
rto
tu
|
-

ICt.

r
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4.2 Recv

.Parse received data
:Receiver :TcpSocket

6.Use TcpSocket

1. WSARecv()

. Receiver’s ProcEvent() 7. WSARecv()
. ecv

3. Received

:Proactor GetQueuedCompletionStatus() :Windows 0OS

2. Client’s Daga
Sent

[O% 9] Recv JIs AME

Receiver = #21 AISREREH 4 22 HOIES HelsiCh HOIEE TGN DBO
H26ts SOl ez Mel 2 4 UCH WSARecv() 8142 012 SEHA HISI| 44 &2
SXE JICRICH HIS)| 24 B 227 ASKH22E HO0IEI 28 SX &L

1. WSARecv() S&. HISI| =& QAES SHCL
2. A& ALEXIL GIOIHE 2HiCH

3. Proactor2 ¢ 2z S22t SX&

4. Proactor= Receiver? ProcEvent() &5 S=5tC}.
5. Receivere ==&IE CIOIE(HIH)E XelstCt.

6. Receiver= =4I 225 X clotI]l 2loH TcpSocket% A E
7 te

. TcpSocket2

i

Ct.

-18 -



4.3 Send

5. Check sent result

:TcpSocket

6. Use TcpSocket

1. WSASend()

r's ProcEvent()

3. Sent

:Proactor GetQueuedCompletionStatus() :Windows OS

2. Client’s Data
Received

[Z¥ 10] Send J|ls AT

Sender = &4 2228 H2IStCE GI0IE

O

4ol B2 WSASend() B+E SEH HOIH

1. WSASend() S&. BIS)| sS4 REZ St

.3 AL UIOIHE =4I8HC.

. Proactor2 &4 gz S2It SXEC.

. Proactor= Sender2l ProcEvent() &5 S &St

&lE Byte 2JIE MAHM QRES 2AJ|2HE &4 =
g

& 2= E XMelot)l Aol TcpSocketS AFZ8HCE.

il

rr

Xl

Jor
ro
o
Q

. Sender=

o O~ W N

OF  Of

. Sender=

-19 -



4.4 Disconnect

:Disconnector :TcpSocket

4. Use TcpSocket

1. DisconnectEx()
isconnector’s (Socket Reusing)

5. AcceptEx
PrpcEvent() - 0

(1dding socket in pool)

2. Socket Reused

:Proactor GetQueuedCompletionStatus() :Windows OS

[O& 11] Disconnect JIs AT

Disconnector = 22 AMEZX29 =22 ™2l stC. DisconnectEx() &2=2} IOCP DI

S 0180t AAS THAIE & % UCHL

1. Disconnectex() &= &3, off
2. Proactor2 A3 THAIE 2201 SXIE
3. Proactor= Disconnector®l ProcEvent() &+ S &

4. Disconnector= 2ZE0 MAIEE 2SS E0 2] ?AoH TcpSocketES AtESHC.

5. AcceptbEx() £ SSaHA MASE 43NS AAE0 ol €=0h

-20 -



5 Conclusion
OIEY &0l LEGIHAM UHREZ SKNE +28 £ U= UST M OIZ2AH01E N
Of CHEt RTIF CS HAD ACH S5l HLaL2 2211510 et 2 Mbl ol Z2/3
014 JHLO| ZAI TIACH HEE Windows JIEHS] IOCP AMHZ M S UD 2%
2020l 2 Windows J18tQ] IOCP MBIl T8t A5t A A0l 2EE D QUCH
=

= ZHUANE BSE IOCP Jl=2 HIESZ Usl €2 CAel

-

flo

Ol£ <Ioll Douglas Schmidt JF MIStSt Proactor IE 2 =MD, IO US S22 Sl
‘Proactor IE J|EtQ HEE IOCP AW CIXe £ MIAIRMLE.
A

Proactor INEIS| 242 HHAL2 0I5H =&
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7 Appendix. Implementation Code

Act

#include "Net.h"

// °1E : Act ( Async Completion Token )

//

// 93 - 1) OVERLAPPED &%

7/ 2) A,

// 3) Proactor®] ProcEventsolA 1/0 $+3A] Complete() ¢ Error() =
//

// 7)€k : TcpAct ¢ SuperClass

class Actor;

class Act : public OVERLAPPED

{
public:
Act(Q)
{
hEvent = NULL;
Internal = 0O;
InternalHigh = 0;
Offset = 0;
OffsetHigh = O;
Actor_ = NULL;
}
virtual void Complete( DWORD bytes transferred ) = O;
virtual void Error( DWORD error ) = O;
public:
Actor* Actor_;
};

-23 -




Actor

#pragma once
#include "Act.h"

#include "Proactor.h"

A —————————.
// °F Actor

//

/7 9 - 1) ACT2| Complete()°llA ProcEvent() &

// 2) ACT9 Error(Q°lA ProcError()

// 3) FE=dx

//

/7 Vg Acceptor, Disconnector

// , Receiver, Sender 2| SuperClass
A ——————,

class Actor

{
public:
Actor()
{
Proactor_ = NULL;
}
virtual void ProcEvent( Act* act, DWORD bytes_transferred ) = O;
virtual void ProcError( Act* act, DWORD error ) = O;
public:
Proactor* Proactor_;
};

-24 -




Proactor

#pragma once

#include "Act.h"

[
/7 °lE Proactor

//

/77 9% - 1) HE7] 170 &5 72

// 2) 1/0 922 41381 ProcEvents() =

// A7t A 5 9gs

// 3) Register() & ©]&3l SOCKETS I10CPel %
// 4) ProcEvents ()l A

V4 GeGetQueuedCompletionStatus() 5 A&
[~

class Proactor

{
public:
Proactor();
public:
static UINT WINAPI ThreadProc( void* pProactor );
public:
void Init( int numofthreads );
void Register( HANDLE handle );
void PostPrivateEvent(DWORD pld, Act* pActor );
void ProcEvents();
public:
HANDLE locp_;
DWORD TimeOut_;

-25 -




DWORD NumOfThreads_;

TcpAct

#pragma once

#include "Act.h"

#include "Actor.h"

/)
// °lF : TcpAct

//

// 2 1) OVERLAPPED 7%

7/ 2) TA e

// 3) Proactor® ProcEventsol|A 1/0 g+ A
// Complete() ¢ Error() =

//

/7 Vg Actor 9] SubClass
/)

class TcpSocket;
class TcpAct : public Act
{
public:
TcpAct()

{
TcpSocket = NULL;

void Complete( DWORD bytes_transferred )
{

Actor_->ProcEvent( this, bytes_transferred );

-26 -




void Error( DWORD error )
{

Actor_->ProcError( this, error );

void Init( Actor* actor, TcpSocket* tcpsocket )
{

Actor_ = actor;

TcpSocket_ = tcpsocket;

const TcpSocket* GetTcpSocket()

{
return TcpSocket_;
}
public:
TcpSocket* TcpSocket_;
};

TcpSocket

#pragma once

#define BUFSIZE 8192

#include "TcpAct.h"

/)=
// °1F : TcpSocket

//

/7 9% : 1) SOCKETS #lW & zh=t}

-27 -




// 2) TAZH

// 3) 2719 Y E Wrapping 3.

// Send, Recv, Reuse, Disconnect 1/0 39 & &
//

/7 71Eb - Z} Actorol 4 TcpSockets ©]&3] 1/0 FHI= T+

//-—-——— e

class Proactor;
class Acceptor;
class Disconnector;
class Sender;

class Receiver;

class TcpSocket

public:
TcpSocket();

public:
void Init(Q);
void InitBuf();
void InitAct( Proactor* proactor, Acceptor* acceptor, Disconnector*

disconnector, Sender* sender, Receiver* receiver );

SOCKET GetSocket() const;

public:
void Recv();
void Send( BYTE* buf, int buflen );
void Reuse();

void Disconnect();

public:
enum ACT_TYPE

-28 -




ACT_SEND = 0,
ACT_RECV,
ACT_ACCEPT,
ACT_DISCONNECT,
ACT_TYPE_CNT

¥
TcpAct Act_[ACT_TYPE_CNT]:

public:
SOCKET Socket_;
SOCKADDR__IN Addr_;

public:
char AcceptBuf_[BUFSIZE];
char RecvBuf_[BUFSIZE];
char SendBuf_[BUFSIZE];
WSABUF wsaRecvBuf;
WSABUF wsaSendBuf;

public:
Proactor* Proactor_;
Acceptor* Acceptor_;
Disconnector* Disconnector_;
Sender* Sender_;
Receiver* Receiver_;

};

Acceptor

-29 -




#pragma once

#include "Actor.h"

#include "TcpAct.h"

#include "TcpListenSocket.h"
#include "TcpSocket.h"

[
/7 °lE - Acceptor

//

/7 9 1) ACT2| Complete()°llA ProcEvent() &

// 2) ACT9 Error(Q)°lA ProcError()

/7 3) Register()< 53 AcceptEx() a7lEo]| ¥
//

/7 71E : Actor 2] SubClass
) —

class Acceptor : public Actor

{
public:

Acceptor(Q{};

public:

void ProcEvent( Act* act, DWORD bytes transferred );

void ProcError( Act* act, DWORD error );

void Init( TcpListenSocket* tcplistensocket, Proactor* proactor );

void Register( TcpSocket& acceptsocket );

public:
TcpListenSocket* TcpListenSocket_;
};
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Disconenctor

#pragma once

#include "Actor.h"

#include "TcpSocket.h"

[
// °F Disconnector

//

VAN 1) ACT2| Complete()°llA ProcEvent() &

// 2) ACT9 Error(Q°lA ProcError()

//

/7 71E Actor 2] SubClass
[~

class Disconnector : public Actor

{
public:

Disconnector Q{}

public:
void ProcEvent( Act* act, DWORD bytes transferred )
{

TcpAct& tcpact = *dynamic_cast<TcpAct*>(act);

assert(tcpact.TcpSocket );

TcpSocket& tcpsocket = *tcpact.TcpSocket_;

//printf(*". . .Disconnector s(%d)\n", tcpsocket.GetSocket());

assert(tcpsocket.Acceptor_);
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17 227 AAHE

tcpsocket.Reuse();

void ProcError( Act* act, DWORD error )

{
assert(dynamic_cast<TcpAct*>(act));
TcpAct& tcpact = *dynamic_cast<TcpAct*>(act);
assert(tcpact.TcpSocket );
TcpSocket& tcpsocket = *tcpact.TcpSocket_;
}

void Init( Proactor* proactor )

{
Proactor_ = proactor;
}
¥
Sender

#pragma once

#include "Actor.h"

#include "TcpAct.h"

#include "TcpSocket.h"

// °olE : Sender
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/7 9 1) ACT2| Complete()°llA ProcEvent() &

// 2) ACT? Error(Q)°lA ProcError() =

//

/7 71E : Actor 2] SubClass
[/

class Sender : public Actor

{
public:

Sender(Q{}:;

public:

void ProcEvent( Act* act, DWORD bytes transferred )

{
assert(dynamic_cast<TcpAct*>(act));
TcpAct& tcpact = *dynamic_cast<TcpAct*>(act);
assert(tcpact.TcpSocket );
TcpSocket& tcpsocket = *tcpact.TcpSocket_;
}

void ProcError( Act* act, DWORD error )

{
assert(dynamic_cast<TcpAct*>(act));
TcpAct& tcpact = *dynamic_cast<TcpAct*>(act);
assert(tcpact.TcpSocket ) ;
TcpSocket& tcpsocket = *tcpact.TcpSocket_;
}

void Init( Proactor* proactor )
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Proactor_ = proactor;

Receiver

#pragma once

#include "Actor.h"
#include "TcpAct.h"

#include "TcpSocket.h"

B —
// °lF : Receiver.h

//

/7 9% 1) ACT9 Complete()lA ProcEvent() &

// 2) ACT9 Error(Q)°lA ProcError() =

//

/7 71EF Actor 9] SubClass
/)

class Receiver : public Actor

{
public:
Receiver(O{}:;

public:
void ProcEvent( Act* act, DWORD bytes_ transferred )
{
assert(dynamic_cast<TcpAct*>(act));

TcpAct& tcpact = *dynamic_cast<TcpAct*>(act);

assert(tcpact.TcpSocket ) ;
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TcpSocket& tcpsocket = *tcpact.TcpSocket_;

// passive AAE]
if( bytes_transferred == 0 )
{

tcpsocket._Disconnect();

else

//printf(CS 3k = %s\n", tcpsocket.RecvBuf );

// Async Recv :2E

tcpsocket.Recv();

7/ o 5
tcpsocket.Send((BYTE*)tcpsocket._RecvBuf_,bytes transferred);
}

void ProcError( Act* act, DWORD error )

{

assert(dynamic_cast<TcpAct*>(act));

TcpAct& tcpact = *dynamic_cast<TcpAct*>(act);

assert(tcpact.TcpSocket );

TcpSocket& tcpsocket = *tcpact.TcpSocket_;

tcpsocket._Disconnect();
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void Init( Proactor* proactor )

{

Proactor_ = proactor;
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