ACE Z&f%. [F20. Fiff

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



A &L HE

UERE AN 2 R P
[NV HE (Reactor) HEZR: FHT-ZH 42 B4 S Mo &k
IR 2R 454

AN1/0, FERfas, (5o Sl S A 4%




ACEi#iE &1

ACERL LA~ 2838, St A BRI 42l




fefit—

ACE ProcessZt

o QIEERIZL EHEFE

o FEREREIR H IR OR
o VIl BERE IR VEAS

Jiik
prepare()
spawn()
unmanage()
getpid()
exit_code()
wait()

terminate()

A2 s
& anEFRIDAR
Wi 1]
S e [T
GIEFT R BEAE bl 25 TH], IR s ATHE € HIRE P R
HEFEE ), #{ACE_Process_Managerifi H
IR [Pl T AR R BEARID
IR R AR AR
LA O U HEAR AR
SEIRZ LIRS, AN utREE A AL (EEH)



Process Example

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

int ACE_TMAIN (int, ACE_TCHAR *[])
{
ACE_Process new_process;
ACE_Process_Options options;
options.command_line(ACE_TEXT(("calc"));
pid_t pid;
pid = new_process.spawn(options);
ACE_DEBUG ((LM_DEBUG, "Process ID %d\n", pid));
return O;
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spawn()
spawn_n()
walit()

join()
cancel_all()
testcancel()
exit()
close()

instance()
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#include "ace/Thread Manager.h"
#include <iostream>

void print (void* args)

{
int id = ACE_Thread Manager::instance()->thr_self();
std::cout << "Thread Id: " << id << std::endl;

}

int ACE_ TMAIN (int argc, ACE_ TCHAR* argv[])
1

ACE Thread Manager::instance()->spawn_n(
4, (ACE_THR_FUNC) print, 0, THR _JOINABLE | THR_NEW_LWP);

ACE_ Thread Manager::instance()->wait();
return 0;



ACE_Sched Params
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ACE_Sched_Params()

priority_min()
priority _max()

next_priority()

previous_priority()
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ACE_Sched Params

virtual int handle_data (ACE_SOCK_Stream * logging_clienet) {
int prio =
ACE_Sched Params::next_priority
(ACE_SCHED _FIFO, // SZiiFIFO &
ACE_Sched Params::priority_min (ACE_SCHED_FIFO),
ACE_SCOPE_THREAD);
ACE_OS::thr_setprio (prio);
return Thread_Per_Connection_Logging Server::handle_data
(logging_client)
}
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ACE Guard
ACE Read Guard
ACE_Write_Guard

ACE Thread Mutex
ACE Process Mutex
ACE_Null_Mutex

ACE RW Thread Mutex
ACE_RW _Process_Mutex

ACE Thread Semaphore
ACE Process Semaphore
ACE_Null_Semaphore

ACE Condition _Thread Mutex
ACE_Null_Condition
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o AR 2 W4 I 2 2k TR A SRS T A .
o IXEER B SL AR JE LS . IPC Stream for 1/0O operations, POSIX
Signals, Windows handle signaling, & timer expirations
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process event Y l process event
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4: recv completion event f"-l
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R i 1

s WindowsZ HM ) BT~ 5 48 A BRI S . i S
JEWindows_b R ERIA IR Je Y. 2% SE L.
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ACE _ Select Reactor
ACE WFMO Reactor

ACE Msg WFMO Reactor

ACE_TP_ Reactor JEXTACE Select Reactorfh 4 i, IZ TR FEB .

ACE Priority Reactor F&XTACE Select Reactorf )4 i, F|H]  ACE Event Handler
K Hpriority () J7 2.

ACE QtReactor (GUI) BRI~ f2 T ACE Select Reactor, X.§ J& T Qtl')QObjectzk.

ACE FIReactor (GUI) R T FastFlight T 2 A FL: :wait() /7 7%.

ACE TkReactor (GUI) i T Tcl/TKHTcl DoOneEvent() /772,

' i SR T X ToolkitfE.
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REGISTERED 2: accept()

OBJECTS 5: recv(request) 3: make_handler()
6: process(request)
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ACE Time Value
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MyTimerHandler *time = new MyTimerHandler ()
ACE Time Value initialDelay (3);
ACE Time Value interval (5);

ACE Reactor::instance()—>schedule time (time, 0, initialDelay,
interval) :



¥ HHACE_Time_ Value

T X
#include <ace/Event Handler.h>
class TimeoutHandler : public ACE Event Handler
{
public:
virtual int handle timeout(const ACE Time Value& tv, const void* arg)

55

SN
#include "TimeoutHandler.h"
int TimeoutHandler::handle timeout(const ACE Time Value& tv, const void™* arg)
{

ACE UNUSED ARG(tv); // config-macros.h

ACE UNUSED ARG(arg);

cout << "Current largest prime is " << Calculator::getLargestPrime()

<< '"and nonprime is " << Calculator::getLargestNonPrime() << endl;

return O;

b



ACE Event Handler

ACE Event Handler

int handle_input()
int handle_outpul()

Application_Handler1 Application_Handler2
inthandle_input) | ========eees int handle_output()
int get_handie() int get_handle()

ffi FHACE _ReactorZA _EFH=NPEB
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ACE Event Handler:
ACE Event Handler:

ACE Event Handler:

ACE Event Handler:

ACE Event Handler:

ACE Event Handler:

ACE Event Handler:

ACE Event Handler:

ACE_Event_Handlergif}:2 %!

:READ_MASK
:WRITE_MASK

: EXCEPT_MASK

:SIGNAL_MASK

: TIMER_MASK

:ACCEPT_MASK

: CONNECT_MASK

:DONT_CALL

[B138 75 i

handle input ()

handle output ()

handle exception()

handle close()

handle close()

handle input ()

handle input ()

None.
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remove handler () #% 1 H
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handle close () HEAHL
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register handler ()

register handler ()

register handler ()

handle signal ()
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register handler ()
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remove handler ()



Ctrl-CHIf5 5 kb2

5 X
#include <ace/Event Handler.h>
class ExitHandler : public ACE Event Handler

{

public:
virtual int handle signal(int signum, siginfo t*, ucontext t*);

}.

9

SEH:

#include "ExitHandler.h"

it

~

ACE Event Handler

int ExitHandler::handle signal(int signum, siginfo t*, ucontext t*)

{

b

ACE_UNUSED_ ARG(signum);
ACE _DEBUG((LM_DEBUG, "Server exits on Ctrl-C\n"));
ACE Reactor::instance()->end reactor event loop();

return O;
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1. HReactorffi$&15
2. WHE Ctrl-C 55
3. SZI handle signal() [H] p& %

5E X
#include <ace/Event Handler.h>
class ExitHandler : public ACE Event Handler
{
public:
virtual int handle signal(int signum, siginfo t*, ucontext t*);

55

S
#include "ExitHandler.h"
int ExitHandler::handle signal(int signum, siginfo t*, ucontext t*)
{
ACE UNUSED ARG(signum);
ACE DEBUG((LM_DEBUG, "Server exits on Ctrl-C\n"));
ACE Reactor::instance()->end reactor event loop();
return O;

b
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set_timer_queue() /7 1L T AR I N 25 4 AN R E B 28 5 A ] H -
£ F5 5 If 28 %6 (timer wheel). x5 28713 (timer listl). € BF 23 HE (timer
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ACE Timer Heap  EWAAFMEAEMIEHBASINS  schedule timer () HJJFHI=0(1g n)
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¥ FHACE_Timer Queue

#include "ace/Time Value.h"
#include "ace/Log Msg.h"
#include "ace/Synch.h"
#include "ace/Reactor.h"
#include "ace/Event Handler.h"

class ACETimer : public ACE Event Handler
{
public:
virtual int handle timeout(const ACE Time Value &current time,
const void *act /* = ( */)
{
const int *num = ACE_static_cast(const int*,act);
ACE DEBUG((LM_DEBUG, ACE TEXT("%d "),num));
return O;

}
¥

int ACE_ TMAIN(int, char *[])
{
ACETimer *timer = new ACETimer;
ACE Time Value tv(5),tv2(3);
ACE_Reactor::instance()->schedule timer(timer,(const int*)44,tv,tv2);
while(1)
ACE Reactor::instance()->handle events();
return O;
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ACE _ Reactor Class
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ACE_Reactor, open() S/ 7 i G4 b S2 1 95 1) S 1
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Jiik filiig

register_handler()  NIETV/ORE 5 S0 S EAb FE 28

remove_handler()  BEREF/FAAELR, HHATHS 5 TIORNIE 5 FH 40Uk

suspend_handler() BT IR IR SR AR A BEAR

resume_handler()  KENJCATHEE WA BEER IREF AR

R SO, R SIS ST AL AR A X S R0
IR FERL

schedule_wakeup()  ye we o iy st i 1 i S SESE LR AR FRER 46 [ v, A3 B24 0L 2 BT A0
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i ik ReactorLHill, P LAMR 2% 5 B SE I A€ B 23 R Bh RE:

1. 95—/ I N B 4handle timeout() /¥, 1% 77578 € I 25 Al A ) TR) BB, 2 B sl k%07
%

2. iliidReactorfschedule timer() /7 ¥E1E M & I 4%;
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ReactorsZHi

N T SEM— RN FIEAE R G R D 2 B S hL,
select (), WaitForMultipleObjects (), XtAppMainLoop (), /dev/poll, ACEHEft T
Reactor ) = Ff = ELH ST =K.

% ACE Select Reactor : f#HSelect () [A]20 24422 14570 25 g K Aa ) T/ OFH & 1)
ax G, IF P A& T MPOSIXAS 5 [ AL 2

* ACE TP Reactor : fi#iHLeader/Followerfiz{kWKFACE Select ReactorFiff:
AbPEY i 21| 2 Bl (thread—pool based event dispatching)

* ACE WFMO Reactor : f#HHWindows WaitForMultipleObjects () ZH{FZ 7
AR AR M socket 1/0+ R LA K Windows [F] 25 ZFA:

ACE Reactor [>—— ACE Reactor Impl <}—— ACE WFMO Reactor

i'___________'l
/ | TOKEN |
N |

ACE Select Reactor Impl r}—— ACE Select Reactor T

I
whbinds "?\'

|

|

|
«ACE Select Reactor Tokens |
|

ACE TP Reactor = ACE Select Reactor




ACE_Select Reactor Class

ACE Reactor Impi ACE Select Reactor Handle Set
+ rd mask : ACE Handle Set
+ Wwr mask : ACE Handle Set
+ ex mask_: ACE Handle Set
ACE Select Reactor Impl wait, suspend, ready .
# owner_ : ACE thread_t F;g;;;]
# state changed : int ey

(- ACE Select Reactor

# event handlers
ACE Event Handler ##%

|
shirde i
1 =hA7F_Select_Reactor Tohken:)
ACE Timer Queue ACE Select Reactor

o Select () RS I W R0 S 2 6 B o
» ACE Select Reactors&ACE ReactorfE[S&Windows CAZMH BT A~ & BB 48 SLH



F:#]ACE_Select_Reactork/»

—

A2 FHACE_Select_Reactor 15N SE B BRI A A B 25 1R 2 H

- ACE_Select Reactor P AL BILAS £ H k45 {1 &£ FD_SETSIZEZ: KA

- Q< FD_SETSIZE#AE T IJACE Select Reactor, R E & A\
ACE Select Reactor: :open() Jyik, ANGs B 9m13ACE 4

o BIEE> FD SETSIZESk4S RN ~FHIACE Select Reactor, FH2EfE$ACE ROOT/ace/config. h3 4
CAZED_SETSTZEMIE, I B g FEACE

AL PR R T /0% 1) At — Lt ¢

o I 25 RS AH H HLLUNTX Y- &5 _EAJACE Dev Poll Reactor
o WA EHAEH I TACE ProactorHEZLH F1/0



ACE_Select_Reactor 3@ &nHLs]

ACE Select ReactorifitACE Pipe3kSzHLILE Z0#LH], ACE TPCIE— /N TPCHLE], FH LAAZEOS N AZ A% S B

Application

___________________________________________

notify ()

Event handlers Rlotify :
handler :

1

) (3 ;
1

1

1
I

! :
| |
! |
! |
! |
|

i ST, '
: ACE Reactor :
: ACE Pipe 1 "
. |
! |
| |
! |
! |
! I

Aeadar end Writer end 4 |
of pipe of pipe ::

Pipe TP i 7is B A1

o Writer
. reader



ACE_TP_Reactor
fifi FHLeader/Fol lower LK BFACE Selectr ReactorFfJ- AP R 2|28 FEuh

ACE TP Reactor *tp reactor = new ACE TP Reactor;
ACE Reactor *my reactor = new ACE Reactor (tp reactor, 1)



ACEZ& A2

XEP /¥ RSP (half-sync/half-asynv model)

— MR S D R SR, IR AN A R e AT Sy AR R 1 TR R D AL PRI ST K
JZ IR :

1. 787 o ElcR DK,

2 HEBNE: ST i KB AT g2

A
3. AR EAA TRLZEEHN R L gore;
PR

HHEBNEAT B AL B AR A 2, R e ] DU A BRI SR, X SR AR FEBL =
+FABRARM L, JF LSRR B A B AR TR . BEA R 2D R AR B ZEAEHEBN 2 |, SR AT SR BT

ISR
—HEBN RS AL R DI, IR FIZD A R SOOI . Al g AR 3% DU 27 AT PE T4
— ANEACAEATE RIS B IR AR LB LAl b, DT RO AE ) AR LA B R b AR PRI

SiSE /IBE# (leader/followers model)
H— N ENTE, LALLM T RS . AiEk2AR, SSESHEE, FHMNIREEE ik
AT, SR )G Ak b #EE K .

(UWEE
L 4 =7 T P P 7 I VA § B = o 1 L M il N 7 /8

BRI
— ANEG BRI BOAA €T o= -
—SEPLE R O



ACE_WFMO_Reactor

ACE Reactor Impl

ACE WFMO Reactor Handler Repository

A # current Currvent Info *
# to_be added_
# suspended_ : Suspended_Info ¥
#

current handles : ACE HANDLE *

To _Be Added _Info *

+ handles
+ make changes

ACE HANDLE +#
¢y : int

ACE WFMO Reactor

# lock_ : ACE Process_Mutex
# active threads : size t

@——>= ACE Timer Queue

+ register handler |
handler : ACE Event Handler #,
event : ACE HANDLE) : int

ACE WFMO_Reactor Notify




ACE_Dev_Poll _Reactor

Linux FHJEPOLL (—NI0Z IR FHAE ) | 2 Linux KRR R AR I VL 5.
ACEXfEPOLLIEAT T 3¢5, B4} H 7 FFEPOLL 5 22

fEconfig linux. hH¥SINIXANER]:
#define ACE HAS EVENT POLL

FEE B w15

FAEFEPOLL, 75 ZE 1050 e B AR N A- AN SO R 257 BR.
an

ulimit —n 16384

ulimit —s 4096

ACE Dev Poll Reactor®Ri\¥ifHPoll, ACE TP ReactorERiA#ifHSelect.



ReactorvziH#EN] (1/3)

BETHHEI0: AT TR AL BS54 2 20 Fhandle_closelfiAH i, #fifR ACE_Reactor 4 5]
i Hhandle closedi 47772, BRI, N FH DA 20018 & 2 P SR A R 2R AR AL B 28 10 5l 2, B I (1)
handle * 4447775 T IR [A1 474, B 8 o (2) I H remove _handler.

wHENT: M 4k7K HACE_Event Handler[f)25 ¥ handle * J77% 1 ik [A] () 1A S b 20t o =
(constant). i X — ¥ VHE NG Bl T EE S kS 25 /& fhandle * 5 aR A1 10 2 A, W SR Ziiads f e ol
TF R b A Ereturn i ) LRI — VR e O A 248 P AR 3, 1T AN A2

WHAEN2: iR kA& H ACE _Event Handler[f)25 [fThandle * J7 V%A il [RIRMEA 40,050 fEreturn
E%/@Zﬁﬁﬂﬂ—ﬁiﬁ,%%iﬁﬁ@@ ) S — AR U DR B A RO R 1k [RMEL A1 o - & A =l

WATUEN3: Y RAR kR HARFAF AL B 3% (4 M handle_closeiis 317774 mT, Mhandle * 777+ iR A
— AN -V T RS R, K B R ACE. OS &R 481 F A0 vp— A8 B 1A A CHS (H 2,
Rk Hhandle * J7V5 ) 57 5 # K fi &chandle_close.

WU EN4: K5 i Event Handlerdis $17% 3 Fi il fEhandleclosedd 15 v . — MM & K B TS 1
i sl - #llhandle close 5 v, I A2 23 HUAE SR AL BRER 11 %5~ handle * 5 vk H B0 4 %5 5y AE AL B
NI W20 delete this Kim B 1 SEAF A EE 2% Iy 405 1) 75 2208 M e v 7E U OILAE DU 9).



ReactorziH#EN] (2/3)

BUHAEIS: ANEDR 45 B 8] HH/EACE_Reactor::schedule timerf) 255 — 8426 DU 240 — il 5, iIX L6 2
AN T DARAS I IE IR, BT /N - 2 iy I ).

BETHHENI6: AN T delete AN S 325 4L () S A B 48 AT &5 delete this. T 32 XA A BTk 8
fihandle_close /i, ¥4 A A S X — BEHVE U ZE 5 = — il B0 140 A ML VAL 33X — 155 10 ) 24 R 7 2%
I, I %7 delete this PS5 HITTHT I P08 R g ] A8 I — 20 7.

BEAENT7: e AHEF B A 0 e AR AR AL BEES X MR P 2 5 HARA BELS 10 AE A7 BRA 1 ) it
FRRHOS 42 B 725 0 SR AN T REIEE M I HE U] 06 2507 BAAR AR AE PR 45 365 i BJACE_Reactor I 45 HITERE,
R AT A AL FH BN 73 B A2 B N AR AR A 70 e B AR AL 3 285 id B ACE_Reactor (]
register_handleri# 1] 1 "2 1 1 H A

B HENS: 7EACE_Event HandleriB H & Al “A20G” WIAE 2 157, N5 & AT TAH S BRHY
ACE Reactor 15 U T [ i A2 E W) R £E A 8 MIE DU 7 (11 4T 450 .

B HEN9: R FAEhandle close 7 v H 45 FH delete this > i, 5l /& A SO VAFFE Hiftbhandle * Jyyk
i F delete this. iz #E WA B T A 2 56 SMBRIESIAS B WAFA B ES R HR, 5
ACE_ReactorJo R[] A AR % 3 M BR3EAT8 5 v ).



ReactoriziH#EN] (3/3)

WHEN]10: AN A HARGAF AL PR AR I8 id M B Ja — DN 3 C MACE . ReactorHH #5 BRI #4147 delete
this#fE. i T EREACE Reactor 810 T 2N FHAFIH HARAL B2 & S8 “ Rz MREr” B M ILHE
W) A] DLIEE G0 A AR IX R IS I

BHENTT: HARA 7 B ARG AL B2 P handle_output /7 V4% R B 35 FRWRITE_MASK.
BUHAEN12: 7 %€ get_handle 7V FIH#1E 5 ACE_Event HandlerJE28 A i — 25 4 SRR AN LRI,
I HAR “Bazis” KfACE HANDLEA:i#%5 ACE Reactor , ACE Event HandlerJESH )4y

get handlefFiR[A]-1 , 1K SE TR Y.

WHAEN3: HIEROC I (BT 82 LRk AR AR R ), Mhandle * J5 kA i [A]— A A H.

it HEN14: fEhandle_close /72 i Hlremove_handlerlhf, 5 &A% %25 ' DONT_CALLFR 5. i 1HE N
H{RACE_Reactor N2y I Hlhandle close /7 2.



A2 [ ] o

AT 15 (0] OS Al 45
TCP/IP Socketfiis [
A8 FHACEJUDPZEE4T Y 2% Z F52

UERE RN 2 R 71
I )VHE (Reactor) FProactorflEZl:. HH-T 442214

B3 R AR R S5 1)

HM1/0, RS, 155 BsC)
ACE TasktEZE: JFf R

H 2 BA A1 (Message Queue)

5z as (Acceptor) Fi%EHEds (Connector) HEZE. %
2 IEFER

RGOSR

Alll'ﬂl




‘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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