ACE #itiA

Allen Long
ihuihoo@gmail.com
http://www.huihoo.com
Huihoo - Enterprise Open Source




A &L HE

P

ACI
. AC
. AC
. AC =K
. ACE OSi&Hd 2
- ACE 00fu 3

GoFAL =

Strategy, Singleton, Bridge, Facade, Composite
I

= 5
RTINS
/F\F O
hdljns
=H
-
i
i

A= ab
N
2

=

T, O T T ([T




A &L HE

ACEZEAH
ACERR T,

Reactor, Proactor, Component Configurator,

ActiveObject, Half-Sync/Half-Async, Acceptor—
onnector, Pipes and Filters

i HACER H HE RS
lrE Sy R Y
ACEZR 2%

ACE RS II) . H

AN




ACEZfT4?

ACE Hi&GHEl =35 (ADAPTIVE Communication Environment) /&
AL A HATH] . JFBOEAS I A5 (00D HESE (Framework) |
FEFLAR SO TV 22 F 0 R AE Az Ot . ACERE T —4H
& [F 1] 5 HC++ Wrapper Facade CEBEAMIL) FIREALALME, wis ik
2RV 5 e ORI AE ATFAE Sy, HAp i dlh: SR 20 B A RAT
Mo IR A5 5 B MRS AR, BEREMNESS . JE2 7 HE
HEKHE. ARG shES (B BE. IFRPUTHIE LD, 254,
ACE [ H w7 o i I BE A S I S8 A5 e 55 A0 N BT A el 1
fEHRERE N S T2 i e RS HERL A A OO M 4% b
JARARSS T Ao BeAh, T AR SSAEia AT I 55 N ) 5854, ACE
AT R 45 B A B A E AL, A Bk

ACE "] F1E 5Java Virtual Machine (JVM) FMicrosoft Common
Language Runtime (CLR)ALTE—N 2 Uk ) FEsiti b 18] 44,

AR bAoA 2 a5 Je R i TAO




ACE®],

Bl
X

(1) ACE OS Adaptive )2

* LR FERI[E

* PEREAE A

* AR

* B AEE

* N A ISR SO R AR S N A

(2) ACE C++ wrapper Facade )

* IPC-SAP

* {7 | 4]4H 4k, -- Connector il Acceptor ZH 14
* IR - EBXS

* AR AL

* CORBA £,



ACE®],

Ml

X
(3) ACE framework =

* AL By B4y RHEZE: Reactor, Proactor fEZ243 51528 T Reactor #53(, Proactor 55X,
Reactor il Proactor HEZE [H 340 3 "FIN FHAHSE" (AL FEFE - (handler) () 22 4% 73 B A1 43 %, LA
NPT /O, vhHIFES, 15 5 AR D 1 54

* VER AT IR WA ALAEAL: Acceptor-Connector HE4ESEHL T Acceptor-Connector #51. JX AMHE
%;'r?% "B BRI [F] WA S R, AR S RS BT AT N AR BE" 2 T

* IR HELL: Task HEZY, 41 Active Object, Half-Sync/Half-Asynsc

* R4S E A HESE: Service Configurator 5231 T component configuration(ZH £FFC & 28 )i X, PLZ
FE N R P B

* i(Streams)HESL: IXAMHERLSIIL T Pipes and Filters (7B A I3 VB, 6f T8 Le ] DUR 7%
U Ea R, AT B S A o0 26 1 P (R, T 7 20 BRI R 199 2% 45 BRARBE 45 ) T BAT TR IR AL R S5 4
(FIIR45Skt, ACE [ "ii" HEAEa] LAfRifb HHF &

(4) P2 4 At 2

- 7~ "ACE IR H A 7 "
- S AT A (1 48 18 FH 4 A
* PR

* ARG B A

* Hdidsk

* I [R] [\ 22

* 4% 0



ACERefst 42

ACE W] LU B ABAG A (T A sk AT BEAF I s I e I SEPERTRT R A

FERANE

BEFE A5 (IPC)
RERCSE

e

(=RE]

ARG E M

A

AT 2 B85 B AL HE 48 IR
R T IR &5 W) dR Ak
RAFERSHASIE .. ERLE
7 JE ISR g Rl o ) 22

ARG 7 Hal IR0 A i Ao 2 g e 45 2%



K18, 22HEACE (Linux)

http://deuce.doc.wustl.edu/Download.html

Linux 28
download ACE-5.7. zip
B fid 5462 /usr/local/ACE wrappers
BRI AR

export ACE ROOT=/usr/local/ACE wrappers

export TAO ROOT=$ACE_ROOT/TAO
export LD LIBRARY PATH=$LD LIBRARY PATH:$ACE ROOT/ace

PRAT LR IX EE R B 2] /ete/profile , IXFFELinux /8 3l 5, IXLEIABE @ 37 1 i
1. WEGIERT T A
(1) $ACE ROOT/ace/config—linux.h to copy to $ACE ROOT/ace/config. h,

(2)a $ACE ROOT/include/makeinclude/platform linux.GNU to make a symbolic link for
ACE ROOT/include/makeinclude/platform macros. GNU.

2. {E$ACE ROOT/ace/H % FHUT make
25 R K — B gz i a) 5, 2376 : $ACE_ROOT/ace/ H 3% FrediR £ so3CAE, 4045 : 11bACE. so

3. ZW1EACE examples
cd /usr/local/ACE wrappers/examples
make

I PR A T CAURRACE S (K810 0. (TAOE, 1T B II )y §2: 4% 4245 %)



R, %3EACE (Linux)

Linux &2
1. & E & EACE_ROOTIH 1S

vi /etc/profile

EHLAFMARLT N

ACE ROOT=/opt/ACE export ACE ROOT

LD LIBRARY PATH=$ACE ROOT/ace:$LD LIBRARY PATH
export LD LIBRARY PATH

2« MBHfEEHACE-install. sh
tar - zxvf ACE-5.4+TAO-1. 4. tar. gz ACE wrappers/ACE-install. sh
mv /ACE wrappers/ACE-install. sh .
cp ACE-install. sh ACE-install. sh. bak
vi ACE-install. sh
—MY ACEDIR=$ {HOME} /aceconfig® AMY ACEDIR=/home/my/ACE
—MY ACE CONFIG=config—sunosbh. 4—sunc++4. x. hti MY ACE CONFIG=config-linux.h
—MY ACE GNU MACROS=platform sunosb sunc++. GNUI K
MY ACE GNU MACROS=platform linux.GNU

3. ./ACE-install. sh



3K, Z3HACE (Windows)

http://deuce.doc.wustl.edu/Download.html

Windows %22
download ACE-5.7. zip
K i 4 2] C:\ACE_wrappers
— WHEACE_ROOT=C:\ACE_Wrappers
- /£C:\ACE_Wrappers\ace | & 37.—{~config. h3Cf¥,
A
#include “config-win32.h”
ftdefine ACE USE WCHAR
#define ACE HAS WCHAR // > Ffunicode
- 1EVS20055%VS2008 1] JFACE ve8. sln, ACE vc9. sln JTUE %1%
W B classpath=c:\ace wrappers\bin 2T EEFk 2laced. 1ibEEAH AL
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MR 55 28 22 AN [R] I A

download ACE-b5.7. zip
KA =452 C:\ACE wrappers
— WHACE_ROOT=C:\ACE_Wrappers
- f£C:\ACE_Wrappers\ace | #37.—~config. h3(fF,
A
#include “config—win32.h”
#define ACE USE WCHAR
#define ACE HAS WCHAR //  #Ffunicode
- £FVS20055VS2008 FH4TJFACE ve8. sln, ACE vc9. sln JFUR%m ik
W B classpath=c:\ace wrappers\bin HFEF R Elaced. 1ibZEAH AL



£ ACEEVS2005,

—. FTJF Togi§>0ptions>Projects and Solutions
AL N2

Executable File:

C:\ACE wrappers\bin

Include File:

C:\ACE wrappers\

C:\ACE wrappers\TAO

C:\ACE wrappers\TAO\orbsvcs

Library Files:

C:\ACE wrappers\lib

C:\ACE wrappers\TAO\tao

C:\ACE wrappers\TAO\orbsvcs\orbsves

Source Files:

C:\ACE wrappers\ace

C:\ACE wrappers\TAO\tao

C:\ACE wrappers\TAO\orbsvcs\orbsves

—. A C:\ACE_wrappers\binfIC:\ACE_wrappers\1ibJ
PRGN AL patht

—LNE ARG
ACE ROOT=C:\ACE wrappers
TAO ROOT=C:\ACE wrappers\TAO

VS2008

BN A IDLSCAE T dswiit H 28 AVC6
SRIGAE T B4 TR W E Y S A IDLL
e, BRI A7 1 2 H B 15 T T

Ciig 4
.. \..\..\..\bin\tao idl -Ge 1 -GC

$ (InputName), id1

Ot

$ (InputName)C. h

$ (InputName)C. cpp

$ (InputName)C. i

$ (InputName)S. h

$ (InputName)S. i

$ (InputName)S. cpp

$ (InputName)S T.h

$ (InputName)S T. cpp
$ (InputName)S T. 1

BRAE fir 24T R 4iked %ACE ROOT%\bin\
tao idl <option> IDL-file(s)

tao idl —u or tao idl -? 3R1FFEH

E 1zfTexamples, Wi gm %E 2 5%



F—INACEMN

#include “ace/Log Msg.h”

L-D

int ACE_TMAIN(int, ACE_TCHAR *[])

{
ACE_DEBUG((LM_INFO, ACE_TEXT("Hello ACE\n")));

return O;

}

Windows:

cl hello_ace.cpp /l "C:\ACE_Wrappers" /DWIN32 /link
"C:\ACE_Worappers\lib\ACEd.lib"

Linux;

gcc -IACE -I"/"home/ACE_wrappers" -L"/home/ACE_wrappers/lib" -0
hello_ace hello_ace.cpp
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Application in args
Layer operation request

out args + return value
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A 557 18] AT BE B AR S

— BRI (Wrapper Facade)
FEIA IR 76 % APT 3@ AL 1 R ZoR K, e iyl . A
A AE S AT 4ES I N SR TH R S SRR R

— ZHAHCE 2% (Component Configurator)
SOV AN DME CCRT BT G B TG 00 |, FEIaAT I SR A R e L4 1
SEI . SCFRRAN G AN B AR S SRR TS G 1, B A A B AN [R) R R A

— A3 (Interceptor)
FOVFIZ B AT A 45 N 2UREZE H, IF HAE R e A0, 68 A 3 b fih A& ik 55

— ¥ BE O (Extension Interface)
ARVFAMFH 2O, JIF RN R el AT aens, i EeR)
142 PR AN 2 P HLARHS IR AR A



ACERMLKIIZ.LEE 1 —

PEER , Client Initiator PEER , Service Provider
process event ! process event

|
h-li: recy indication event
—| 3: send response event

1: send request event |-

—1 4: recv completion event |4-|

HAELFRANPC




b B

— MW (Reactor)
A LA X B 1P W FH AT LA 22 5 70 AN 3 e N2 i 11 1 2K

— HiEE2% (Proactor)
i A OX B 1 N FH A DA 22 B0 i A 43 ] S 20 A BT ik o 1A AR 4518 2K

— P SERRIE (Asynchronous Completion Token, ACT)
T LA TP A 2 43 R B T 25 1 5 25 7

—— IR -%E 1R (Acceptor-Connector)
Jﬁﬂé%z%éﬁqjﬂTjéﬂﬁﬁﬁ’J ERAYInt TAE, S5ZIRGEEENYn G
PEPAT AL BRI 4y



Reactor;/2 ACEZE-:4 & I ml

Jo W HE (Reac tor) 452 2 A iRy R SHA 20 5 70 15 AN YR S A8 AT 37 R 1) THT ) 5 52
R 28 H iy T2 2 00 I A0S Tl BE 2% SCAELLAE ], DRIt 4 )
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fE A7 F0E. B 1/00y PSR SR E A - € ORI AniE T 48—
JbEE,

Q ACE wrappers\examples\Reactor Hzx |
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#include "ace/Reactor.h"
#include "ace/Event_Handler.h"
#define SIGWINCH 28
#define SIGINT 2 //#% Fcontrol + ¢
class MyEventHandler: public ACE_Event_Handler
{
int handle_signal(int signum, siginfo_t*,ucontext_t*) //4b #1155
{
switch(signum)
{
case SIGWINCH: ACE_DEBUG((LM_DEBUG, "You pressed SIGWINCH \n"));
break;
case SIGINT: ACE_DEBUG((LM_DEBUG, "You pressed SIGINT \n"));
break;
}
return O;
}
2
int main(int argc, char *argv(])
{
MyEventHandler *eh =new MyEventHandler;
ACE_Reactor::instance()->register _handler(SIGWINCH,eh); /{5 51
ACE_Reactor::instance()->register_handler(SIGINT,eh); /{5 52
while(1)
ACE_Reactor::instance()->handle_events();
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FRBE

— FEZIN5 (Active Object)
W IVEPAT RV o8, ines I A AN R AL 6 3 B A H 5 R O S i R 2D
0], Bz R A P ME A EEFR A T I TR R T R, (612 5 H)

— ISP} (Monitor Object)
A AV AT R 224, DR — B 2008 — N5 iEEXN R N ia T, B RV
BIOVEM T, HETERHATIY. LR e %. AN 5E)

— 2B /2 7P (Half-Sync/Hal f-Async)
IR ARG TP AAD RS A B4, R4 T 9mfs, RIS XA B TERE. WA
WGz, — PMHTEDIRSAE, — PH TR RS AR

— %15 % /i8fE# (Leader/Followers)
K TR, 2800 o KA AR B S R IIRSS K, LRI E R
PR

— LR EH T (Thread—Specific Storage)
RFZ AL — “12% F4a R MUin S5k S — N RR TIN5, 1M
NS S EOS G ) H ) I T



ACE_Taskj2ACEFH: & HELR R

o ACE_TaskZ s 22 £ R I [a) X5 G 1) 2 B A1 A 41 2R Sl AE — i

. 'U{fHACE_Message Queuett]—AN S kA Hin Ali sk 5 HALFAH 4> 25, M
ACE TaskyRZEHIZE, S H3E—ACE Message QueueZERIHI7H ELBA
41 ;

- 'Bf#iHJACE_Thread Manager i (F-55

- ‘BE4kK FACE_Service_Object, It LA nJ ULl i ACE Service Configuratorfiz 42X} &
AT B E

- ‘B 2ACE_Event_HandlerfJJ54, JrLAlERsEIn] LL{EACE ReactorfiEZE 78
HAFABLES

. E%&i%ﬁ\@*@%ﬁﬁi, N AT IO AT S5 R 1 AR 45 A T R S A 248 v 28T 5K
LA

ACE wrappers\examples\Threads H & F
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TaskBI&E L

i

#include "ace/Task.h"
#include "ace/Log_Msg.h"

class Task_Thread : public ACE_Task<ACE_MT_SYNCH>
{
public:
virtual int svc (void)
{
ACE_DEBUG ((LM_DEBUG, ACE_TEXT ("(%t) starting up \n")));
ACE_Message_ Block *mb;
if (this->getq (mb) == -1)
{return-1; }
return O;
}
2

int ACE_TMAIN (int, ACE_TCHAR *[])

{
Task_Thread handler;

handler.activate (THR_NEW_ LWP | THR_JOINABLE, 4);
handler.wait ();
return O;

}



ACESE itz Loe J) It

Thread , Synchronization Thread,

if Do something

Al 20 Ak B

lt::-ch: acquiref),; -
i Begin critical section
operation 1();

Thread, blocks

Thread , operation n() ; until Thread ,
executes lock.release(); leaves the
critical fi End critical section critical
oti /I Do something else -
section section
CLIENT SERVER CLIENT SERVER
REQUEST 1 REQUEST 1
> >
RESPONSE 1 REQUEST 2
-T2 8 >
oL ¥
5 1 A e REQUEST2 ¢ FESPONSE T _
-Requests & responses are Fa RESPONSE 2 | REQUEST 3 »
exchanged in a lock-step sequence. xi
-Each request must receive a REQUEST 3 > < RESPOMNSE 2
response synchronously before the RESPONSE 3 AESPONSE 2
next is sent o oo c | = === g

(1) SYNCHRONOUS (2) ASYNCHRONOUS



RIS

—— Va4 (Scoped Locking)
PR AN 22— R, B3R, YIS ER, B
SR TN

—— SRBE4 (Strategized Locking)
fECHL RIS EAL, R A B AL X 52 I R V5 ).

—— k243 (Thread—Safe Interface)
BBt R /b, FRERUEZHAE R 1) 7 208 A S U AR GRS — 1
LB ZH AR i SRy “ JAREL” .

— XK E It (Double—Checked Locking Optimization)
W SRACHS I i A DX A S AERE PP P AT N BAERE 22 4= 1) 5 =R1G — IR B,
AR R gD R (6] 22 5.



ACE*h i FI25 (4™ 57

ACE Mutex HEEH FHURI LS, AT B R ea e v ) SR R . =i
- ML, HIhRe 5 —ouf5 5 82250 ] TR MR B .

ACE_Thread Mutex AT #ACE_Mutex, % H T 4L m .

ACE_Recursive_Thre iy 3 ek, w7 LLER 7l — 222 22 RSRER. fEL Z50RE T BRI SR ¢

ad_Mutex -

ACE RW Mutex FdEReader/Writer i 1) 2558, AT A1, BELAAN A1 5 S GREGX
- = B, FERA B NE ] LA 21 B dE T e B B AR ) 1)

Aor-RW_Thread_M 5 14 ACE_RW_Mutex, il T4 .

ACE Token A HUEACER M B E T « B KNSR E. X PR IH 1), RrrRet
~ AT INBURI S g, Ak, b AR IE A& (I FIFOZRBUI . AT 1
acquire( ) ZFE AR N —AFIFOB\F, 47 34 .

ACE_Atomic_Op BAR AL, RVFRTESR € MR LT 2 M ARIZH

ACE_Guard FE TR )T 2R, HARR S HO2 B 2R Y
ACE_Read_Guard PR, S AERE AR T A AN 57 L ifjacquire_read()Ek
ACE_Write_Guard acquire_write()



ACEZLEZE=5RPH+

#include "ace/Thread.h"
#include "ace/Thread Mutex.h"
#include <iostream>

using namespace std;

ACE Thread Mutex mutex;
void* Threadl(void *arg)
{

mutex.acquire();

ACE OS::sleep(3);

cout<<endl<<"hello thread1"<<endlI;

mutex.release(); // & VR, W) Y — NERFE TG
return NULL;

b
void* Thread2(void *arg)

.

int main(int argc, char *argv[])
{
ACE Thread::spawn((ACE_THR FUNC)Threadl);
ACE_Thread::spawn((ACE_THR FUNC)Thread2);
while(true)
ACE OS::sleep(3);

return O; 2
| =
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——ACE C++38 T TPC. MRS HIMAML. FER . PIAEE 02 B
—ACESRFHCHIRIT L . A 37 (ICER Bk A e 2L )
—ACEAf I T C+ it 24 LI BERT . AR RIZh A0

——CHH A R B e 1 N B, (Cr+ 0 oA [, IXAETRE 5 1 1
SRRV R 95 SR AECH H 9 5 IR R 0S )

——ACE K s Hiu A7 FH C++ N IBER I BR A4 1M1 7 325 8 FH T4

—= TR T 00 g R 5 5, 7 K T R Al 3 REPE I 5 i, K 2
AR RTG53 e AR ARG R s T, IXAE R i TR S
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ACERES 115 B VR A B 8L S T 2 1 2% 72 5 10 DY > J= 227 1 -
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ACEME] T K E RIS, AR TR 2E H - AR A AR o8 5, 2 YR 2 1 ST T 4 7R H s
ARSI A

HTYPE_T W20 2 Refi - 1-ia S HAR [ A1 7R 4R ) 2R 2
template<class TYPE_T>
void mySort (TYPE_T[] items,int itemNum)
{
TYPE_T* pMinltme,pCurltem;
//...
If (*pMinltem < *pCurltem)
//...

}
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ACE_HAS_WCHAR
ACE_USES_WCHAR

ACE_TCHAR

ACE_TMAIN
ACE_TEXT(str)

ACE_TEXT_CHAR_TO_TCHAR(str)

ACE_TEXT WCHAR TO TCHAR(str)
ACE_TEXT_ALWAYS_CHAR(str)

5P R REERRKZE

ig

HT 8 HACER %6 47 7 L e B i &

I F4a7~ACELE N BB AL 98 745 R AC & X

VEBCACE ) A 5 245 55 &, B FFACE_USES_WCHARJE 75
B, BE € XN char, Bl & X hwcehar t

HTACE_USES WCHAR, i itk iy 247580288 e LR
(NI

3 TACE_USES_WCHAR, IERI & SE 45 8 30

WA FFE, L char * P47 R ACE_TCHAR #%(

IR T, # wehar_t * Z5F i #0h) ACE_TCHAR #% X
W F S, HPACE_TCHAR 47 #6304 char * 4%
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Application

Object Lifetime ‘v"
SR / Object
fini ()

static starting_up ()

static shutting_down ()
static at_exit () * N
static instance () " Preallocated Object

at_exit 1()
static instance

Ly B BN G AR )0 G A di R4S B T I EH AR SR B RN . 6 R AN SR AE
FEXF G A i A YD BB A B A SRR I, 38 e AR R R LRI AR,

2« TN FECR B s O G i ) JYDAE B A A L P ST e 2 iy S SE I B AR BB (6 2.
R G Az ity JR1 Y1 B AT AT IR 0 2 i o 391, ARt A T P O RS 1 2 i o 341,

3v M FH W TN W ER AR B G RN AR SO0t G Az i ol W0 B e A, I HT TR AS B mT e 0 35 T
I3 FOX G AR S A i A U0 BRI P 2.
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1. ACE Object Manager : X% /& H
ACE::init () #Iafbx %45 Bilas
ACE: :Tini () KHIXN G & H 2

2. ACE Cleanup : ACE Object Manager i H'eEr BT G A= a1,
AN 58 HLA N S AR R4 HACE Cleanup

3. ACE Singleton : Bl&X 5% sS4

H R 5ACE Service ConfiguratorfEZE-PACE Service ObjectZEH) X i
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— CEEHE

char *c = (char *)malloc (64); Il BRER
if (c == 0) // failure
exit(1);

— CH+HiE B WS
char *c = new char[64]; /] I&FHAF
if (c ==0) // failure
exit(1);

— ACE#W'E
char *c;
ACE_NEW_NORETURN (c, char[64]); // %
if (c ==0) // failure
exit(1);
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ACEZEF0) 20 14

ACEZLR A AF 2 ACE A 5 = )= k1) n] A, &A1Y
SR A 5 T 0 g 10 A5 Bl i) e v AR . et
Ha] DU I L an kg 20 ok 3 B B SRR S 2 1
WMEE M B R0 XL P52 fn b AR M 2 RS
Pefit | “TUUIR R S5 M7, R IX S AR ANCE T
PRI SZHL T B I‘,IHTEWLJFM B A A . ACE
FIIX— =& DL — S8 28 2 1 .
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GoF Abstract Factory®Rz\
AbstractFactony Client
Create (Froduct)
? Zﬁ Froducts J
Factory Factory? | o T
AbstractProduct AbstractFroduct?
N 2
_____ - Product1 FProduct12 FProduct21 Product22

o L] RS S T 2R R new, A4 AR PR Class A i sk
BIXT%, WA a=new A() T.) A& F R G0 S5 6 4 1

o WIS X AAE T 75 AN S B 24 b
o LESEFRN Y, L) kAR 22—, i B2 M SR ANEHE
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GoF Factory Methodi==

AbstractProduct AbstractCreator
Factoryhethod)
Zr Ferfarmi)
Froduct j&
S Creator

FactoryMethod()

. ACE_SOCK_ConnectorZs & —/NT.) (factory), HI 3k = 3 3. — > 8 i 45
- ACE_SOCK_AcceptorZs&—/ L] (factory), K4k 5 & 37— AN Hr 1K) 0 5 i



I AN

GoF Strategyfiz\

Context AbstractStrategy
Perfarmi) Algorithminterface()

Contextinterfacel) % %
|

Strategy Strategy?

Algorithminterface(l| | algorithminterface()

Strategy A [R] 5572025 1 3552, 1) i ml Bt 7= DR 3E P o 2 ) 5T 8.

ACE_Message QueueZs[1f4)iti g8 & H.open()Flnotification_strategy() /7%,

4 T NACE_Message Queue i & il 51 5N& . 1WA SRS IRAE H
ACE_ Notification_Strategy



GoF Singletonfi=

Singleton

Instance
StateData

Create()
Initialize(]
Finalizel)
Ferform()
GetStatel)

SingletonfruE—~ 8 H A — 5241, FRPe i — 05 ) & 14 R V5 in) 2

1. ACE_Process Manager
- YE M Singleton £, % H Flinstance(), close_singleton() /7%
o S —AE AN S, SR AN EERE T R 2 AR

It 4 ACE_Process_Managerit ¥ H T Facadefé =,
2. ACE_Thread_Manager 1t Al LA 3 (1 g oy vk

3. ACE_Reactor i Singleton, #%%#-Double-Checked Locking
Optimization A=K G A& B



GoF BridgeBiz,

Client
Abstraction Abstractimplementor
Perfarmi) jx j& T
SpecializedAbstraction Implementor || Implementor?

Bridge ki S AT 2 Xl 3 J1 K, 45 B AIOT B RESI A I &5 55

ACE_Service_Type R ffii] 1 Bridgebt 2R ik i 55 7 rh S
AT SO AT A S AN S T BEA T AL



GoF FacadeBiz

Facade

Ferform( )

Facade iy - R &G i — £ 3t —~—2 gy Al

o ACEMEZE A FH I AR B N AT iy T AL AP PR 1 SO HESR
I BB 4 3t T Fagade

. ACE_Reactorsz3il | Facadefiz, & S iJj 1] % Fi ACE_ReactorfE 4L 1 )
Y M

. ACE_Service Configs:Hl T Facadeti=t,, k4 KACE Service
ConfiguratorE 42 11y HAth 28, 617 1R H 18N I 25 BT b 753 109 sl AT
SR



. _|:.
GoF CompositefE=,
AbstractComponent
Client Ferform()
Addltemn)
Remaveltem()
GetChildi)
Composite
Leaf
Ferform()
Ferform() Addltemn()
Remaveltem(]
GetChild()

Composited2 it T-Vs i) B 4l G 18 A R4 EJ7vA: 18 Tn, IER, &/

ACE_Message Block=ZH] | Compositefs =i

- WMHRZ/ACE_Message Blocki&#/FE— L (il ik Compositetii=t), ek

i% WITERG T 25T S 45 ).

o B2 AT BIERGE K, T AR, W ACE_Message_QueueZs
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GoF IteratorfRx\
_lient
Abstractlterator
AbstractAgaretate
(GetFirst()
Createlterator) Gathext()
ﬂ} AtEnd()
Aggregate %
Createlterator] e TN = [terator
GetFirsti)
GetMeaxt()
AtEnd()

1 FH AR (Iterator )i E4 756 52 i [

. ACE_Handle Set_lteratordt T-lteratorfiixX,. B2t T4 M BE& X%
(aggregate object)H JC % 1) )7k

o XA LA A% Z ACE_Handle_Sett [ f#i, iz FHoperator() 7%, —
IR [A]— AN Bl A Al



GoF Template MethodfR=

AbstractClass

TemplateMethaod()
Operation()
Operation()

T

_lass

Cperation1()
CperationZ()

OperationT and Operation? are
abstract in AbstractClass.
Templatetdethod() (inherited by
Class1) calls them.

Template € X — ANt i VAR 1 28R/ — 222D BRI IAT SE IR 21 128

ACEZEAR Z # J71 H] T Template Method & & X T “ —PNAEH I — PN

PR



GoF AdaptertR=\

Adaptee
Client AbstractTarget .
Reguest() UnigueRequest()
Ferform() Zﬁ
Adapter
Request()

calls Adaptee's
Fequest

Adapter's Eequest T

BN AFHEN RGBT, BT 4, 7524 Adaptee (B L 7 ) A
Adapter(iGHC#% ) A~ S 177

- WIACEW) H B RS L, whfd HH Adapterfiic s 5 5 17 #JUNIX ) Syslogd,
2t Windows NT/2000F) 31110 5% -
- ACE_Reactor221{i ] T Bridget 2 A sz 5 2882 11 43 B 12K



ACE/r;ai:‘c‘ﬁﬂ £

£

Half-Sync/ ——— Reactor &
Half-Async | mpT& mertation Proactor Asynchronous
lll et demuin P'/ Completion
F encapaulatmn %\ foken
u 3
i e T e .
handler handler
Leader! - Wrapper typgs= idertification
Followers
Facade thread
thresd encapsulation SRy
= = Acceptor/!
Active servioe handler
Object 4 COnCUrTency Connector
x Wrapper Facade
cn{ggengeTt
locking rmechani=m
Cum_punent Enn:E!u;pEulatiDn
tharfeegtd Cunflguratur
s
4 r-:e Ii-':gnT Scoped
LocKing
Interc:eptur
rols st service handler singleton
interfaces CONCUrransy mter%ept-:-r‘*‘ lock acguisition
: Ext and relezssa
. ension
L, 3 self-deadlozk
XY ¥ prewventi on Interface .
Extension | -a_j - v - - | Strategized
Interface ¥ Monitor Object Thread-Safe —l*.% Locking
A  by-pass locking rmechanism Interface ks &
I interfaces encapsulation i
TS-object - - thread
s safat
AELess Wrapper Facade r
¥ err 1 1
Thread-Specific | handling s lipeagste Double-Checked
Storage creation LocKing Optimization

http://www.cs.wustl.edu/~
schmidt/patterns.html



Stream(ii): 7 Bk 55 RIEE R

ACE StreamZ1/4:faj 1k T AL ey 2 1F) (layered) sk JZ ¥k [ (hierarchic) 3 A4 1T %

MRETH BERIRS TR (ASX) WEE, EEER T BN INOOEA T (R
IPC SAP) Fligt =4 i125)8 ({4 ReactorfliService Configurator) .

ASXIZEGFF T R B TSV E R 28 it &, P s 24V STREAMS. x-
kernelF1& B 1 7] 5 % £5:4E & 8t Choices [ Conduitfs 22 ,

ASXH B A TBAR AT A A SR T T A4y Ak -
TEIRA S B, RSBl 785 T AB AR B 1) — L2 oo B B v
2. E R HLX ) T OGHE I AR 55

MR i A A
* ACE_Stream

* ACE_Module

* ACE_Task



R4 it B 22 (Service Configurator)

ACI%%‘%#EService Configuratorss J& K/ — A A4k K 2 b 31 2 SunOS 1) (2 AU B
IL i o

Service Configurator /1] == ZE L & 5. 70 & il 45 (service)

(R

--ACE_Service Object
--ACE_Event Handler
--ACE_Shared_Object
--ACE_Service Repository
--ACE_Service_Config (svc.conf)

BT B R 45 #0UR 4 B ACE_Service Object4t & /2 Ik

ACE_Service_Obiject4f & =X HACE_Event_HandlerfIACE_Shared_Objectfili %
TR B
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ACE *i S/ INEh
Acceptﬂr- . .- BRaeactor B v = Proactor
Connector
SeFv1ce T Streams N Task
Configurator
ACE Framework Inversion of Control

Reactor & Proactor

Service Configurator

Task

Acceptor-Connector

Streams

Calls back to application-supplied event handlers to perform
processing when events occur synchronously & asynchronously

Calls back to application-supplied service objects to initialize,
suspend, resume, & finalize them

Calls back to an application-supplied hook method to perform
processing in one or more threads of control

Calls back to service handlers to initialize them after they are
connected

Calls back to initialize & finalize tasks when they are pushed &
popped from a stream
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Oct 31 14:45:13 2001@tange.ece.ucl.edud3sddldTdclient: runakle te fork in function spawn
Cct 31 14:50:28 2001@manke . o2 wustl. edudl 835 2828drwhe : : sending request te server tango
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CLIENT

int spawn (void){
if (ACE_OB:: fork () ==-1)
ACE_ERROR (LM_ERROR,
"unakle te fork in function spawn"):

‘Hhﬁh““

SERVER

STORAGE DEVICE

Logaging
Server

COMMECT DM

if (Cptions::instance ()->debugli))

ACE_DEEBUG ((LM_DEBUG,
"sending request to server %s' .

server hoest));
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Half-Sync/
Half-Async

Pipes &
Filters

Component
Configurator

Wrapper
Facade

5 HERRIRN

Leader/ Monitor Active
Followers Object Object

Oct 31 14:48:13 200]l8tange.ece.uci.edudiBd®]l@Té@client: runakle te fork in function spawn
Cct 31 14:50:28 2001ldmambo . cs . wustl. edudlg3 b zazddrwhe  rsending request to server tango

N . 5 . Reactor

‘ COMNSOLE

STORAGE DEVICE

if (Optiens::instancse ()->debug())
ACE_DEBUS [ (LM_DEBUG.

i Ai t & ET-E
s simins 0o i Acceptor-
. Logging
TGP CONNEGTION V Connector
Logging
CLIEMT Client
x A TCP
-._.- y CONMECTION
L
| T
1
int spawn (void){ Proactor
if (ACE OS::ferk () ==-1] CLIENT
ACE_ERROR (LM_ERROR, . NETWOGRK
"unakle te fork in functioen spawn'): = i
s .« §
1| = | =,
ERAE R e
= Thread-safe
Strategized
Scoped Interface

Locking Locking



ACE Logging

JntiLogging and Tracing
—=1%::ACE_DEBUG, ACE_ERROR, ACE_TRACE

ACE_DEBUG ((severity, formatting-args));
ACE_ERROR ((severity, formatting-args));

4. ACE_DEBUG ((debug_info << "Hi ACE" << endl));




ACE Logging examples

#include "ace/Log_Msg.h"
void foo (void);

int ACE_TMAIN (int, ACE_TCHAR ™)

{
ACE_TRACE(ACE_TEXT ("main"));

ACE_DEBUG ((LM_INFO, ACE_TEXT ("%! Hi Everyone\n")));
foo();
ACE_DEBUG ((LM_INFO, ACE_TEXT ("% Goodnight\n")));

return O;

}

void foo (void)

{
ACE_TRACE (ACE_TEXT ("foo"));

ACE_DEBUG ((LM_INFO, ACE_TEXT ("% Huihoo Powerl\n")));
}

g Simple1.cpp



iy

2 5E M) Logging#)

. The system logger (UNIX syslog or NT Event Log)
. A programmer-specified output stream, such as a file

int ACE_TMAIN (int, ACE_TCHAR *argv[])

{
ACE_LOG_MSG->open

(argv[0], ACE_Log Msg::SYSLOG, ACE_TEXT ("ACE-syslogTest"));
ACE_TRACE (ACE_TEXT ("main"));
ACE_DEBUG ((LM_DEBUG, ACE_TEXT ("% Hi Everyone\n")));
ACE_DEBUG ((LM_INFO, ACE_TEXT ("%IlGoodnight\n")));

return O;

g syslog.cpp

fIJTwindows ) HF 4G d> N HTRE 7 H A& nl & 2 CAh A LAk H&



ffFH Callbacks

// Callback.h

#include "ace/streams.h"

#include "ace/Log_Msg.h"

#include "ace/Log_Msg_Callback.h"
#include "ace/Log_Record.h"

class Callback : public ACE_Log_Msg_ Callback
{
public:
void log (ACE_Log Record &log_record) {
printf("%s\n",log_record.msg_data());
log_record.print (ACE_TEXT ("), ACE_Log_Msg::VERBOSE, cerr);

}
X

Callback call;
ACE_LOG_MSG->msg_callback((ACE_Log Msg_Callback*)&call);

=

Use_ Callback.cpp



Logging Client and Server Daemons

ACE netsves HGHESEA —4 client/server design.

server.conf
dynamic Logger Service_Object * ACE:_make_ACE_Logging_Strategy() "-s
foobar -f STDERR|OSTREAM|VERBOSE"

dynamic Server_Logging_Service Service_Object *
netsvcs:_make_ACE_Server_Logging_Acceptor () active "-p 20009"

8

$ACE_ROOT/netsvcs/servers/main -f server.conf (Linux,UNIX) or
%ACE_ROOT%\netsvcs\servers\main - f server.conf (windows)

client.conf
dynamic Client_Logging_Service Service_Object *
netsvcs:_make_ACE_Client_Logging_Acceptor () active "-p 20009 -h localhost"

=,

$ACE_ROOT/netsvcs/servers/main -f client.conf (Linux,UNIX) or
%ACE_ROOT%\netsvcs\servers\main - f client.conf (windows)



W RIE4T IS B

A WA R IZ AT IR S
1552 A fTarguments and options.
132 configuration files.

ACE_Get Opt: to access command line arguments and options
ACE_Configuration: to manipulate configuration information on all
platforms using the ACE_Configuration_Heap class and, for the
Windows registry, the ACE_ Configuration_Win32Registry class



ACE_Get Opt

static const ACE_TCHAR options[] = ACE_TEXT (":f:");
ACE_Get Opt cmd_opts (argc, argv, options);
if (cmd_opts.long_option
(ACE_TEXT ("config"), 'f', ACE_Get_Opt::ARG_REQUIRED) == -1)
return -1;
int option;
ACE_TCHAR config_file[MAXPATHLEN];
ACE_OS_String::strcpy (config_file, ACE_TEXT ("HAStatus.conf"));
while ((option = cmd_opts ()) != EOF)
switch (option) {
case 'f".
ACE_OS_String::strncpy (config_file,
cmd_opts.opt_arg (),
MAXPATHLEN);
break;
case "
ACE_ERROR _RETURN
((LM_ERROR, ACE_TEXT ("-%c requires an argument\n"),
cmd_opts.opt_opt ()), -1);
default:
ACE_ERROR_RETURN
((LM_ERROR, ACE_TEXT ("Parse error.\n")), -1);

}



ACE_Configuration_Heap

ACE_Configuration_Heap config;
if (config.open () == -1)
ACE_ERROR_RETURN
((LM_ERROR, ACE_TEXT ("%p\n"), ACE_TEXT ("config")), -1);
ACE_Registry_ImpExp config_importer (config);
if (config_importer.import_config (config_file) == -1)
ACE_ERROR_RETURN
((LM_ERROR, ACE_TEXT ("%p\n"), config_file), -1);

ACE_Configuration_Section_Key status_section;
if (config.open_section (config.root_section (),
ACE_TEXT ("HAStatus"),
0,
status_section) == -1)
ACE_ERROR_RETURN ((LM_ERROR, ACE_TEXT ("%p\n"),
ACE_TEXT ("Can't open HAStatus section")),
-1);

u_int status_port;
if (config.get_integer_value (status_section,
ACE_TEXT ("ListenPort"),
status_port) == -1)
ACE_ERROR_RETURN
((LM_ERROR,
ACE_TEXT ("HAStatus ListenPort does not exist\n")),
-1);
this->listen_addr_.set (ACE_static_cast (u_short, status_port));



ACEZ 2%

ACE S{HfLL R R 2 s

--template-based type-safe containers

Template-based containers use the C++ templates facility, which allows you to create a
"type-specific" container at compile time. For example, if you wanted to store
information about all the people in a household, you could create a People list that
would allow insertion of only People objects into the list.

--object-based containers

Object-based containers support insertion and deletion of a class of object types. If you
have programmed with Java or Smalltalk, you will recognize these containers as
supporting insertion of the generic object type. ACE has a few containers of this type,
built for specific uses, such as the ACE_Message Queue class. We will not be
discussing these in this chapter but instead will defer the discussion until their specific
use comes up.

ACE#RM | — B4k
o FLEERNDUEESR

o R Z

o FRABAA

o B

o TRFHALESS



Sequence &%

. Doubly Linked List
ACE_DLList

g DLList.exe

. Stacks
ACE_Bounded_Stack , ACE_Fixed_Stack

g Stacks.exe

- Queues
ACE_Unbounded_Queue

Q Queues.exe

. Arrays
ACE_Array

gArray.exe

. Sets
runBoundedSet() , runUnboundedSet()

g Sets.exe



ACE List

#include "ace/Containers.h"

int ACE_TMAIN(int argc, ACE_TCHAR* argv[])

{

Il B — X 415

ACE_DLList<int> intList;

for (inti=0;i<10;i++)

{
int* p;
ACE_NEW_RETURN(p,int(i),-1);
ACE_DEBUG((LM_DEBUG,ACE_TEXT("%x\n"),p));
intList.insert_head(p);

}
ACE_DEBUG((LM_DEBUG,ACE_TEXT("\n")));

I B — AN IE A
ACE_DLList_lterator<int>intlter(intList);
while (lintlter.done())

{
ACE_DEBUG((LM_DEBUG,ACE_TEXT("%Xx\n"),*(intlter.next())));

intlter++;

}




Associative &K

. Map Manager
ACE_Map_Manager

E Map_Manager.exe

. Hash Maps
ACE_Hash Map_ Manager

E Hash_Map Hash.exe

. Self-Adjusting Binary Tree
ACE_RB Tree

E RB_Tree.exe

7£: ACE_Hash Map Manager & X T — " MEMGAR K 57 F17 (H” H5L
(R ORI K, B 35 TR R (hashing ) $AT =i 248 22, T std::map A SRR — ai
ST LA T bR std::map
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TAO (SZFfCORBA)

NOTIFICATION AlV STREAMING FT-CORBA & DYNAMIC/STATIC
SERVICE SERVICE LOAD BALANCING SCHEDULING
SECURITY OBJECT
SERVICE TRANSACTIONS o—_

in args COMPONENT
CLIENT oO—>»
{ 1 operation()

EXECUTOR
_____________ (SERVANT)

0 O
SERVANT
LOCATOR

PORTABLE

IDL
SKELETONS OBJECT

( - ADAPTER

ORB CORE GIOP/IOP/
ESIOPs m
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CLIENT OBJECT/SERVANT
STUEJ ADAPTER SKEL | [
i
PROXY lk_ MANAGER
-
ORB CORE
“<CREATES HAMNDLERS=>> CSCREATES HAMNDLERS>>
| >| LEADER/ [
FOLLOWERS

T;ﬂtﬂuTAmSFP

STRATEGY

A
-

_

p

0S KERNEL :

L

CLCREATES>>

REACTOR |<<pisPaTcHES>> T
CCCONTAINS>>
ABSTRACT |¢ COMPONENT
FACTORY <<iLimks>> |CONFIGURATOR

oy

WRAPPER FACADES

<C<ENCAPSULATES>>

: 0S KERNEL

* Wrapper facades enhance
portability
*Proxies & adapters simplify

client & server applications,
respectively

*Component Configurator
dynamically configures
Factories

*Factories produce Strategies

* Strategies implement
interchangeable policies

*Concurrency strategies use
Reactor & Leader/Followers

*Acceptor-Connector decouples
connection management from
request processing

*Managers optimize request
demultiplexing



TAOF &

-

CLIENT OBJECT/SERVANT
C\ ] 3: run()
(D C )
4: operation) ORB CORE 9: DisPATCH()
GIOP
GIOP
R Handle Glop
\ Connection|_ . Handler
S
GIOP Handler 8: Request/  [Connels 4 )
Handler \0_ \ RESPONSE Hang Moy Connection
Handler
~N
Cached 7: CREATE & ACTIVATE
Connect |9: connect() 6: accept()
Strategy
= S __,2 Strategy
NS Acceptor
Strategy
Connector|
Reactor
Service 1: process svc.conf file
Configurator | 2: configure ORBs accordingly
svc.conf | dynamic ORB Service_Object *
FILE tao.dll:make_rtorb() "-ORBport 2001"

IHIACEfzZSE

* Reactor drives the ORB
event loop

- Implements the Reactor
& Leader/Followers
patterns

*Acceptor-Connector
decouples passive/active
connection roles from GIOP
request processing

- Implements the
Acceptor-Connector &
Strategy patterns

*Service Configurator
dynamically configures
ORB strategies

- Implements the
Component
Configurator &
Abstract Factory
patterns
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Frame

- ( ) 4: PULL (DATA)
! PUSH {EVENTS \ ‘

| REPLICATION
CHANNEL |3: PUSH (EVENTS) SERVICE

TN

2: SENSOR PROXIES DEMARSHAL DATA
& PASS IT TO EVENT CHANNEL

REAL-TIME CORBA ORB

1: SENSORS GENERATE DATA

~,

H i
W JHCOTS & open systems

L H R G

Key Results

* First use of RT CORBA in
mission computing

* Drove Real-time CORBA
standardization

www.boeing.com
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Key Software
Solution
Characteristics

* Affordable, flexible, &
COTS

*Embedded Linux
(Lem)

*Compact PClI bus +
Celeron processors

*Remote booted by
DHCP/TFTP

*Real-time CORBA
(ACE+TAO)

www.krones.com
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Key Software Solution Characteristics

* Affordable, flexible, &
COTS

*Product-line architecture

*Design guided by patterns
& frameworks

*Windows NT/2000

*Real-time CORBA
(ACE+TAQO)

www.siroll.de
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ACEREL
Reactor,Proactor,Component Configurator,
Active Object,Half-Sync/Half-Async,Acceptor-onnector,
Pipes and Filters
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W L1247 IHME B
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ACE R IV F:
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‘Patterns & frameworks for concurrent & networked objects
* WWw.posa.uci.edu

*ACE & TAO open-source middleware el
* www.cs.wustl.edu/~schmidt/ACE.html
* www.cs.wustl.edu/~schmidt/TAO.html

C++ Network
Programming
Volume 1

PATTERN-ORIENTED
SOFTWARE
ARCHITECTURE
LCITIER Fatterns lar Concarrent

and Hetwerked Bbjects

Mastering Complexity with ACE and Patferns =
A

Douglas C, Schmidt

Stephen D. Huston

Foreword by Steve Vinoski

C++ Network
Progra mmmg
Wolume 2

Systematic Reuse with ACE and Frameworks

*ACE research papers e s g
* www.cs.wustl.edu/~schmidt/ACE-papers.html B |
‘Extended ACE & TAO tutorials =
- UCLA extension, January 21-23, 2004
* www.cs.wustl.edu/~schmidt/UCLA.html
*ACE books
* www.cs.wustl.edu/~schmidt/ACE/
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