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[SQL fgiEDd TZAL v K1 FE v /]

[SQL CLI

(ODBC)|

fl: O—A)N SQL TF—IR—RADME (RIVF AL v K Pthread 7O 5 A)
ZOHITIEZ. YIVF ALy RO Pthread 7047 7 ATHO—H)L SQL T—F XN— A& T 5 HikERL T

E: O—REZFEATDE, [7RX=20 [O0—RIZBT 5 I 1 22 AEWMB IR F ) [0 &MAICFE

W9,

LizbDEBrINET,
/*********************************************************/
/* Testcase: SQLEXAMPLE */
/* */
/* Function: */
/* Demonstrate how Embedded SQL can be used within a */
/* threaded ILE C program. This program creates and */
/* populates an SQL Table with data. Then, threads are =*/
/* created which each open a cursor and read all the x/
/* data from the table. A semaphore is used to show */
/* how threads execution can be controlled. */
/* */
/* To compile program: */
/* CRTSQLCI 0BJ(QGPL/SQLEXAMPLE) SRCFILE(QGPL/QCSRC) */
/* COMMIT (*NONE) RDB(*NONE) OBJTYPE (*MODULE) x/
/* OUTPUT (*PRINT) DBGVIEW(*SOURCE) */
/* */
/* To bind program: */
/* CRTPGM PGM(QGPL/SQLEXAMPLE) */
/* MODULE (QGPL/SQLEXAMPLE) ACTGRP (*CALLER) x/
/* */
/* To invoke program: x/
/* SPAWN QGPL/SQLEXAMPLE */
/* */
/** """"" kkhkkkkhhhkkhhkhhhkhkhrhhrk ************************/
#define _MULTI_THREADED

#i
#i
#1
#i
#1
#i

nclude <pthread.h>
nclude <sys/sem.h>
nclude <sys/types.h>
nclude <fcntl.h>
nclude <stdio.h>
nclude <unistd.h>

static int semid;
static struct sembuf op_tryl[1l] = {0,0,0};
#define MAXTHREADS 2

void *threadrtn(void *parm);

int main(int argc, char x*argv)

{

int
int
pthread t

rc;
*status;
thids [MAXTHREADS] ;

EXEC SQL BEGIN DECLARE SECTION;

int
char

i, Js
insert[200];

EXEC SQL END  DECLARE SECTION;

EXEC SQL
EXEC SQL

INCLUDE SQLCA;
INCLUDE SQLDA;

XNWFALY R T T r—a
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/* create a new semaphore */
semid=semget (IPC_PRIVATE,1,S_IRUSR|S_IWUSR);

printf("¥nsemaphore created¥n");
rc=semct1(semid, 0, SETVAL, 1);

printf("semaphore inited¥n");
EXEC SQL WHENEVER SQLERROR CONTINUE;
EXEC SQL CREATE TABLE QGPL/SQLEXMP (COL1 INT,COL2 INT);

printf("SQL table created¥n");
EXEC SQL WHENEVER SQLERROR GO TO :mainerror;

for (i=1,j=100;i<10;i++,j++) {
(void) sprintf(insert, "INSERT INTO QGPL/SQLEXMP ¥
VALUES (%d, %d)", i, J);
EXEC SQL EXECUTE IMMEDIATE :insert;
}

printf("Table primed with data¥n");

for (i=0;i<MAXTHREADS;i++) {
pthread_create(&thids[i], NULL, threadrtn, NULL);

}

printf("Threads created¥n");

rc=semct] (semid, 0, SETVAL, 0);

printf("Threads turned Toose¥n");

for (i=0;i<MAXTHREADS;i++) {
pthread join(thids[i], &status);
}

printf("Threads joined¥n");

return;
mainerror:

printf("ERROR: sqlcode = %d sqlstate = %d¥n", SQLCODE, SQLSTATE);
}
/**********************************************************/
/* This thread will do the following: */
/* - Declare a cursor for the example table */
/* - Block on a semaphore until initial thread */
/* is ready for us to run */
/* - Open the cursor */
/* - Fetch data one row at a time in a loop until */
/* End of File is reached or an error occurs */
/* - Close the cursor and return x/

/**********************************************************/
void *threadrtn(void *parm)

{
EXEC SQL INCLUDE SQLCA;
EXEC SQL INCLUDE SQLDA;

EXEC SQL BEGIN DECLARE SECTION;
long HV1, HV2;
EXEC SQL END DECLARE SECTION;

EXEC SQL WHENEVER SQLERROR GO TO :thderror;
EXEC SQL WHENEVER NOT FOUND GO TO :thdeof;

EXEC SQL DECLARE C1 CURSOR FOR SELECT * FROM QGPL/SQLEXMP;

/* block on semaphore */
semop (semid,&op_try1[0],1);
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EXEC SQL OPEN C1;
printf("thid:%.8x %.8x: cursor open¥n",pthread_getthreadid_np());

/* Loop until End of File (EOF) =/
for (53) {
EXEC SQL FETCH C1 INTO :HV1, :HV2;
printf("thid:%.8x %.8x: fetch done... COL1=%d COL2=%d¥n",
pthread_getthreadid np(), HVL, HV2);
}

thderror:
printf("thid:%.8x %.8x: sqlcode = %d sqlstate = %d¥n",
pthread_getthreadid np(), SQLCODE, SQLSTATE);
EXEC SQL CLOSE C1;
return;

thdeof:

printf("thid:%.8x %.8x: Done!¥n",
pthread_getthreadid np());

return;

}

Testcase output:

semaphore created

semaphore inited

SQL table created

Table primed with data

Threads created

Threads turned Toose

thid:00000000 00000022: cursor open

thid:00000000 00000023: cursor open

thid:00000000 00000023: fetch done... COL1=1 COL2=100
thid:00000000 00000022: fetch done... COL1=1 COL2=100
thid:00000000 00000023: fetch done... COL1=2 COL2=101
thid:00000000 00000022: fetch done... COL1=2 COL2=101
thid:00000000 00000023: fetch done... COL1=3 COL2=102
thid:00000000 00000022: fetch done... COL1=3 COL2=102
thid:00000000 00000023: fetch done... COL1=4 COL2=103
thid:00000000 00000022: fetch done... COL1=4 COL2=103
thid:00000000 00000023: fetch done... COL1=5 COL2=104
thid:00000000 00000022: fetch done... COL1=5 COL2=104
thid:00000000 00000023: fetch done... COL1=6 COL2=105
thid:00000000 00000022: fetch done... COL1=6 COL2=105
thid:00000000 00000023: fetch done... COL1=7 COL2=106
thid:00000000 00000022: fetch done... COL1=7 COL2=106
thid:00000000 00000023: fetch done... COL1=8 COL2=107
thid:00000000 00000022: fetch done... COL1=8 COL2=107
thid:00000000 00000023: fetch done... COL1=9 COL2=108
thid:00000000 00000022: fetch done... COL1=9 COL2=108
thid:00000000 00000023: Done!

thid:00000000 00000022: Done!

Threads joined
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R (OVRMSGF) @ 3 FE¥ETTY .

—ZAHOHIFR (DLTOVR) IX > REZIFONHT Z EICE-> T, #IIA L w RiICBIT 5 —BEE Z2H(Rd
LHTENTEETH., 2 RAL Y RIZB T —RELEZH|RITHZEFTEEEAL. 2 KAV v RIZ
BIF 2 —EHZHFRd 5 &, DLTOVR 1, CPFI80C TA T —7 - Awt—IYZ#RELET,

s UY—ZHEFAMHITR:

i5/0S AXRL—F 4 27 « AT LIV —AZ Ty F T LRWED, UV —AHFHI~Y > R,
WITNBHBALY R - t—TTREIDEEL. AXRXL—TFT 42T« PATLTIE, EQOVY—AMEDA
Ly RiZko THARTH 2085 TEEH . 2 XRAL Y BT, &FEBEHMA (RCLRSC) I< > R
&, EEE Y )V — 7 HEAH (RCLACTGRP) I<X > RZIVOHT Z &3 TEEH A, RCLRSC BLW
RCLACTGRP 13, 2 RA—H— -+« AL v RWEELBWEAE, YIIVF ALy REJED a T AL v
R (ALWMLTTHD(*YES)) CTHEOHT I ENTEET, Pa 7 2 RKaA—H¥— - AL v RREFEET S
BE, INS50a< > Rid, CPFISOB LAY —7 « Avt—%2 20X 2 RAOFEEFIZEFLE
E

Bapuigaes

[13XR=2D TR)VFALY R-707F2 7 TOHIRT 74 )NZDOWTDOEEEIH) |
RIVFALw RuaJREY 3 7T Z %2 DI, SPOOL(*YES) TA—7 > S N/=HIM 7 v 1 IILIZFTY,

12 IBM Systems - iSeries: 7O/ 5327 RIVFALY R 7T r—i 9>



RIWVFRVY R - FTATSEIVITDI774M4I - DRTALAICDWTODEESE
18

SRIWVFALY R - 70T II20TT7A) » AT LOUREETT HHEI1TE. W< DONDOREZEET
HLNENDH D ET,
c Aby R -t=TI74 =Ty AT A

Root. QOpenSys. L—H—7FF (UDFS). QNTC. QSYS.LIB. QOPT. HX W QLANSrv D& T 71 )b -
SATALF ALy R et—T74—ThD. MbHEIXHOD £HF A, QDLS. NFS. QFileSvr.400. 5
KW QNetWare 77 1)L+ AT ALE. ALY R t—T754—TlEHVEFAL, ALY R-t—7F
A =TTy« ATLD, AT hNeERT Ty AIVERIZ T 7 AIVEERFICH LT, #
BI7AN AT L T TV r—ary - Jary s3I0 A —TJx—X (APl) £213a<x R
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/*

Filename: ATEST10.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST10

Create a default thread attributes object
Set the detach state thread attribute
Create a thread using the new attributes
Destroy thread attributes object

Join now fails because the detach state attribute was changed
Entered the thread

Main completed

*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

#define checkResults(string, val) { ¥
if (val) { ¥
printf("Failed with %d at %s", val, string); ¥
exit(1); ¥
} ¥
}

void *theThread(void *parm)

printf("Entered the thread¥n");
return NULL;

}

int main(int argc, char xxargv)

{
pthread_attr_t attr;
pthread_t thread;
int rc=0;

printf("Enter Testcase - %s¥n", argv[0]);

printf("Create a default thread attributes object¥n");
rc = pthread_attr_init(&attr);
checkResults("pthread_attr_init()¥n", rc);

printf("Set the detach state thread attribute¥n");
rc = pthread_attr_setdetachstate(&attr, PTHREAD CREATE_DETACHED);
checkResults("pthread_attr_setdetachstate()¥n", rc);

printf("Create a thread using the new attributes¥n");
rc = pthread_create(&thread, &attr, theThread, NULL);
checkResults("pthread create()¥n", rc);

printf("Destroy thread attributes object¥n");
rc = pthread_attr_destroy(&attr);
checkResults("pthread_attr_destroy()¥n", rc);

printf("Join now fails because the detach state attribute was changed¥n");
rc = pthread_join(thread, NULL);
if (rc==0) {

printf("Unexpected results from pthread_join()¥n");

exit(1);

}
sleep(2);

printf("Main completed¥n");
return 0;
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fl: Ay FOREEERET S (Java)
ZOFITIE, T4 ALw REWZE Java 7OV I L TRET D HEERLET,

fE: O—RFRZEATDE. [7RX=20 [O0—RIZBT 2 T 1 2 AEWMB IR F ) (O &MAICHE
LZbDEBBEINEKT,

/*
FileName: ATEST10.java

The output of this example is as follows:
Entered the testcase

Create a thread

Set some thread attributes

Start the thread

Wait for the thread to complete

Entered the thread: "theThread"

Testcase completed

*/
import java.lang.=*;
public class ATEST10 {

static class theThread extends Thread {
public void run() {
System.out.print("Entered the thread: ¥"" + getName() +
II¥II¥nII) ;
}

}

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create a thread¥n");
theThread t = new theThread();

System.out.print("Set some thread attributes¥n");
t.setName("theThread");

System.out.print("Start the thread¥n");
t.start();

System.out.print("Wait for the thread to complete¥n");

try {
t.join();

}

catch (InterruptedException e) {
System.out.print("Join interrupted¥n");

}

System.out.print("Testcase completed¥nj");
System.exit(0);

}
Ay FZRHBT S

IS —2a > THLWAL Y REEKRTSE, ALy R - FT2 7 b, HfRES BROETESR
— M AT LA E S THIREESNET, TNHICES T, HLWA Ly RIZSEEBREZBIN AT
L Y—ERAELZRIMHHTELLDICRDET,

IHIIT, HLWAL Y RZBBT DRI, TOHLWAL Y RTHES Y TUr— 3> « 77— BXNNSS
A= —ZWRETHENVERLEESHDET,
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ALy REERT DN, AT LARZNCEAEDOA Ly REHII—-RE2HE DL TET, ALy Rikhla
—RiE ALYy RZETNY T LD, FL—ALKED, ZOMOEMEEZFETLZDT2HGITMHEHTE
LEEMTYT, TOALY RFEHI—RIE, ALy RZEERETLLDICMES ZLEFEEL ZEA.

ALy R APL £y FOZ<E, HILIERSINIZAL Y RERTALY R - FT7 2z 7 FRZENZ BV
BRLET, TOALY R - F TPz haffi52EICE->T, ZOHLWAL Yy REHRIELZD., FHA
Tz FELTAL Y RO EK T T H50EMHH LD TEET,

Bl: Ay RZBHIET S (Pthread 70455 A)
ZOBITIE, Pthread 7OV I LA TALw REBIEL., TIUI/NTA—F —2ET HIEERLET,

H: O—REIZFEATDE, [7X=20 [O0—RIZBHT S 71 2 ABWB IOl FIEH) [0 &M ICFE
LZbDEBBREINEKT,

/*
Filename: ATEST11.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST11
Create/start a thread with parameters
Wait for the thread to complete
Thread ID 0000000c, Parameters: 42 is the answer to "Life, the Universe and Everything"
Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

#define checkResults(string, val) { ¥
if (val) { ¥
printf("Failed with %d at %s", val, string); ¥
exit(1); ¥
} ¥

1
typedef struct

int threadParml;

char threadParm2[124] ;
} threadParm t;

void *theThread(void *parm)
{
pthread_id_np_t tid;
threadParm_t *p = (threadParm_t =*)parm;
tid = pthread_getthreadid_np();
printf("Thread ID %.8x, Parameters: %d is the answer to ¥"%s¥"¥n",
tid.intId.lo, p->threadParml, p->threadParm2);
return NULL;
1

int main(int argc, char xxargv)

{

pthread t thread;
int rc=0;
threadParm_t *threadParm;

printf("Enter Testcase - %s¥n", argv[0]);

threadParm = (threadParm_t *)malloc(sizeof(threadParm));
threadParm->threadParml = 42;

strcpy (threadParm->threadParm2, "Life, the Universe and Everything");

printf("Create/start a thread with parameters¥n");
rc = pthread_create(&thread, NULL, theThread, threadParm);
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checkResults("pthread create()¥n", rc);

printf("Wait for the thread to complete¥n");
rc = pthread_join(thread, NULL);
checkResults("pthread_join()¥n", rc);

printf("Main completed¥n");
return 0;

}

fl: Ay FZHIRT S (Java)
o7y I M, Java TIERES N7 07 S ATAL Yy REREBT 2 HiEZRLTVWET,

W O— REIEMATE. TR—20 TO—FeB3 %5 1Ty ARED L O] o4&t fE
LEbDEBBSNET,

/*
FileName: ATEST1l1.java

The output of this example is as follows:

Entered the testcase

Create a thread with parameters

Start the thread

Wait for the thread to complete

Thread Parameters: 42 is the answer to "Life, the Universe and Everything"
Testcase completed
*/

import java.lang.=*;

public class ATEST11 {

static class theThread extends Thread {

int threadParml;
String threadParm2;
public theThread(int i, String s) {
threadParml = i;
threadParm2 = s;

}
public void run() {
System.out.print("Thread Parameters: " + String.valueOf(threadParml) +
" is the answer to ¥"" + threadParm2 + "¥"¥n");
}

}

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create a thread with parameters¥n");
theThread t = new theThread(42, "Life, the Universe and Everything");

System.out.print("Start the thread¥n");
t.start();

System.out.print("Wait for the thread to complete¥n");
try {
t.join();
}
catch (InterruptedException e) {
System.out.print("Join interrupted¥n");

}

System.out.print("Testcase completed¥nj");
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System.exit(0);
1

}

ALYy RZERTTS
ALy KB EZTT2E, ETOTI2 a3 20, YATA - UV —AEMMLTHO AL v KA
HTE5LDI1CLET,

APl Oty MZEk->Tid, ALy RETRIZEO AL v RICBEEMITENTWSY Y =&Y T r—
a YIRS 5 ZENBER DB H D ET., TOMDAL v RELE (Java 72E) TlE, &I 5
BRIV —ADH =Ny - AL a el =27y Ta2ETT252600H0 %7,

ALy FORTIZIEWS DDDOHERH VD ET, NT+—ADKRTAL Y R TT 5mEDER.
ALy BRI SN —F > 6 R52ETT, Z<DAL vy R AP v T #IHDL
—FIMSDRONF T a X TRONGEICAL Y REKTIELLDD AN X LDREESNTNET,

—¥D API v R TIE, FIAANZ AL DT R—=FSINTNET, ALy RETOHN AT =X L3, A
HanmWgihz 2Ly RPN RS TAL Yy RO TTHEDICh>T0wWET, —flEL T, ALy R
IZ&k > THEHENZ Java FISRH D £7,

BISMC DN TORML. FEAL y REMTT2ZOMOHECONTIE, AEHOEHESBL T LS
(/)0
BHE R
W R=>0 TABE /US54 JELCDAL v R |
I DOAL Y KL BIOAL Y RiNE 19 5% CRlET 5L X3, ALy REKERMILT ) 25 ¢ 7
ELTHHATAHIENTEXT,

Bl: ALy REERT TS (Pthread 7055 A)
ZDOFNZL. Pthread 7OV T LT, ALy REKRTITHHITT,

H: O—REIZFEATHE, [7X=20 [O0—RIZBHT S T 1 2 ABEWMB IR FIEH) [0 &MICFE
L7ZbDEBBEINEKT,

/*
Filename: ATEST12.QCSRC
The output of this example is as follows:

Enter Testcase - LIBRARY/ATEST12

Create/start a thread

Wait for the thread to complete, and release its resources
Thread: End with success

Check the thread status

Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#define checkResults(string, val) {
if (val) {

printf("Failed with %d at %s", val, string);
exit(1);
}
1

const int THREADFAIL = 1;

A K K K
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const int THREADPASS = 0;

void *theThread(void xparm)

{
printf("Thread: End with success¥n");
pthread_exit(_VOID(THREADPASS));
printf("Thread: Did not expect to get here!¥n");
return _ VOID(THREADFAIL);

}

int main(int argc, char x*argv)
{
pthread_t thread;
int rc=0;
void *status;

printf("Enter Testcase - %s¥n", argv[0]);

printf("Create/start a thread¥n");
rc = pthread_create(&thread, NULL, theThread, NULL);
checkResults("pthread _create()¥n", rc);

printf("Wait for the thread to complete, and release its resources¥n");
rc = pthread_join(thread, &status);
checkResults("pthread_join()¥n", rc);

printf("Check the thread status¥n");

if (__INT(status) != THREADPASS) {
printf("The thread failed¥n");

}

printf("Main completed¥n");
return 0;

}

fl: ALy RZEERTTS (Java)
TREDHINL. Java Zfli>oTALw REK T T2 HEEZRITHITT,

H: I—RBIZEHRT2E, (7= TO—RICET 5712 AEHRB IR FIH) O FMFICHE
LEbDEHBEINET,

/*
FileName: ATEST12.java

The output of this example is as follows:
Entered the testcase

Create a thread

Start the thread

Wait for the thread to complete

Thread: End with success

Check the thread status

Testcase completed
*/

import java.lang.=*;

public class ATEST12 {

static class theThread extends Thread {
public final static int THREADFAIL
public final static int THREADPASS = 0;
int _status;

Ul
—_
we

public int status() {
return _status;

}
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public theThread() {
_status = THREADFAIL;

public void run() {
System.out.print("Thread: End with success¥n");
_status = THREADPASS;
/* End the thread without returning */
/* from its initial routine */

stop();
System.out.print("Thread: Didn't expect to get here!¥n");
_status = THREADFAIL;

}
}

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create a thread¥n");
theThread t = new theThread();

System.out.print("Start the thread¥n");
t.start();

System.out.print("Wait for the thread to complete¥n");

try {
t.join();

catch (InterruptedException e) {
System.out.print("Join interrupted¥n");

1

System.out.print("Check the thread status¥n");

if (t.status() != theThread.THREADPASS) {
System.out.print("The thread failed¥n");

}

System.out.print("Testcase completed¥n");
System.exit(0);

}

Aby FEFr2ILVTS

ALy RESMBH ST T AL D AR AP 2 ERELTT AL Y K&, TR ET
CEMTEERT, ALy RZWMOHETZOITAEERLGIER. AL TWS ALy R APL IZX> TRV X
‘—d_o

—#D API v FTIE, WOWEL T V2 a > D7D well-defined points . H5H AL w RO TKHTH]
DALy RZHIIT 572D, TOMDANZZXLMABRINTVWET, —#D API v F T, ALy
ROMTHICZV =27y 7« O—RZ2FEFTLZD, MOWELEAL Y BOREREREDMEICRET 2 AN
ZALBHEBEINTNET,

ALy FOWODEUEREIZT2MEEL THEHLTZSW, #H9d 5 API £ b T, well-defined
cancelation points . AL w RN 7 U r—2 a2 - 7—=4BXRXOv &7 ) =27 v T THANZL L
DHEINTWRWES, TN EEEZZTZ0. 77U r—2a RNicTy ROy 7 RRAET SHK &
BAHGENH D LT,

H: Java Development Kit /N—3 > 1.2 PR TIZ, AL v R« 75 AICHM. #ik, BXO—KEEA
Vy REFHIRETIEDDEBA,. TNEDAY y RIFZETIIBRNEABRINTVSENS5TT, =
NHEDAYw RICK DRI NDHEEEIL, WS ONDOEKDIREORELE, MDA ZALITEST
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EETAZEMTEFET, Java DRFEN— 3 VICHERIND AT ZLLITONTI.

[http://java.sun.com/docs/books/tutorial/] "& IZH % Sun £ED Java Fa2— KU IV (Java Tutorial) ZZHd
LTLESN,

BB

R4X—2D XLy K2 HEIET 2] |

77U —2a > TALy RO E —RIIEIET 2 2 &0, BIDEENHDET, ALy RE—
REIEd5E, TOAL Y FIZES THREFSN TS ITXRTORBRESCOY 7 Z2E5E AL v ROIREER.

TNNHEAINS ETRIFEINET,

R6 X—=2D TZL v REHET 5] |

7TV —2a > TOMETAL y REe—kEIE LG a1. —FRELELEZEA Ly ROWEEZE, 20Dk
RINSHEHTEERT,

fl: ALy FERYET (Pthread 7O 5 A)
ZDOBFE. Pthread 707 T AT, EREFETLTWAS ALy RERODEITHI T,

H: O—RBIZEHAT2E, [7RX=20 TO—RICET 571 > XIEHRB IR E I O &MFICHE
LebDEHRBEINET,

/*
Filename: ATEST13.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST13
Create/start a thread
Wait a bit until we 'realize' the thread needs to be canceled
Thread: Entered
Thread: Looping or long running request
Thread: Looping or long running request
Thread: Looping or long running request
Wait for the thread to complete, and release its resources
Thread: Looping or Tong running request
Thread status indicates it was canceled
Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

#define checkResults(string, val) { ¥
if (val) { ¥
printf("Failed with %d at %s", val, string); ¥
exit(1); ¥
} ¥

}

void *theThread(void *parm)
{
printf("Thread: Entered¥n");
while (1) {
printf("Thread: Looping or Tong running request¥n");
pthread_testcancel();
sleep(1);
1

}

int main(int argc, char x*argv)

{

return NULL;

pthread_t thread;
int rc=0;
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void *status;
printf("Enter Testcase - %s¥n", argv[0]);

printf("Create/start a thread¥n");
rc = pthread_create(&thread, NULL, theThread, NULL);
checkResults("pthread_create()¥n", rc);

printf("Wait a bit until we 'realize' the thread needs to be canceled¥n");
sleep(3);
rc = pthread_cancel(thread);
checkResults("pthread_cancel()¥n", rc);

printf("Wait for the thread to complete, and release its resources¥n");
rc = pthread_join(thread, &status);
checkResults("pthread_join()¥n", rc);

printf("Thread status indicates it was canceled¥n");
if (status != PTHREAD_CANCELED) {
printf("Unexpected thread status¥n");

}

printf("Main completed¥n");
return 0;
}

ffl: Ay FERYET (Java)
ZOHNE. JTava 7OV T LT, RHEIETL TWA ALy RERDIETHI T,

H: O—REIZFEATHE, [7RX=20 [O0—RIZBT S 71 2 ABWB IR FIEH) [0 &MHICFE
L7ZbDEBBREINEKT,

/*
FileName: ATEST13.java

The output of this example is as follows:
Entered the testcase

Create a thread

Start the thread

Wait a bit until we 'realize' the thread needs to be canceled
Thread: Entered

Thread: Looping or long running request
Thread: Looping or long running request
Thread: Looping or long running request
Wait for the thread to complete

Thread status indicates it was canceled
Testcase completed

*/

import java.lang.*;

public class ATEST13 {

static class theThread extends Thread {

public final static int THREADPASS = 0;
public final static int THREADFAIL =13
public final static int THREADCANCELED = 2;

int _status;

public int status() {
return _status;

1

public theThread() {
_status = THREADFAIL;

}

public void run() {

SRIVFALY R-7FUr—3> 23



System.out.print("Thread: Entered¥n");

try {
while (true) {
System.out.print("Thread: Looping or long running request¥n");

try {
Thread.sleep(1000);
}

catch (InterruptedException e) {
System.out.print("Thread: sleep interrupted¥n");
}

}
}
catch (ThreadDeath d) {
_status = THREADCANCELED;
}

}
}

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create a thread¥n");
theThread t = new theThread();

System.out.print("Start the thread¥n");
t.start();

System.out.print("Wait a bit until we 'realize' the thread needs to be canceled¥n");

try {
Thread.sTeep(3000);
}

catch (InterruptedException e) {
System.out.print("sleep interrupted¥n");
}

t.stop();

System.out.print("Wait for the thread to complete¥n");
try {

t.join();
}

catch (InterruptedException e) {
System.out.print("Join interrupted¥n");
}

System.out.print("Thread status indicates it was canceled¥n");

if (t.status() != theThread.THREADCANCELED) {
System.out.print("Unexpected thread status¥n");

}

System.out.print("Testcase completed¥n");
System.exit(0);

}

ALy RZE—EILET S

7T r—a TALy RO ZE—RMICEIET S Z &N, BIDHEAENHVET., ALy RE—KHiE
IET2&, TOAL Y RIZEXoTRFEN TS TR TORESESCO Y 7 E2ED AL vy ROIKREIL, ZNNH
flaNsETHREINET,

ALy RO—KHEIEZHMEBRLTHAL TS ES W, ALy FZ2—kElkd5&, 7TUr—2a3>07

vy ROw 7R, ALY MEREOREKRERLARERD DT, ALy RO—KfEILICRRT 2MEDZL
W ENUADE > EREIBANZZ L (AT U IT 1 T78E) 25 ZEITE> THRIRTEET,
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f: Java ALy R« 75 AD—FfE AV w RIIEATRETED D XHE A,

B L
Bo X=>0 T2V REIOFEEET 7 = 71 |

ERL TWAHI—RAAL Yy R« =T TRHBHM., ALy RETOTF—F £ 3V Y —ADHHMNS
MRz/m586, 70770 7ORbEELRFIFIAL Y ROFEMLEITSRE/I T,

PIR=C0 TAL Y FEFv T 51 ]

ALy REANEN ST T HHEAEICK D, UBNESDNDEREFETITL ALy RZ&, 58 THIICED
HIZENTERT., ALy FZWMOHETZDITHRERLEEL, EHLTWDS ALY R AP IZ&E->T

RI30D XY,
$l: ALy FO—BEIE (Java)

ZOFNE, Java 7OV T LT, EWEPRETETL TWD ALy RE—FHEILT 56 TT.,

H: O—FRZEMEHATDE, (7 RX=2D [O—RIZBT 2 71 > ABMB IR F ) [O&AFICFEE

LebDERBEINET,

/*
FileName: ATEST14.java

The output of this example is as follows:

Entered the testcase

Create a thread

Start the thread

Wait a bit until we 'realize' the thread needs to be suspended
Thread: Entered

Thread: Active processing

Thread: Active processing

Suspend the thread

Wait a bit until we 'realize' the thread needs to be resumed
Resume the thread

Thread: Active processing

Wait for the thread to complete

Thread: Active processing

Thread: Active processing

Thread: Completed

Testcase completed
*/

import java.lang.x*;

public class ATEST14 {

static class theThread extends Thread {
public void run() {
int loop=6;
System.out.print("Thread: Entered¥n");
while (--Toop > 0) {
System.out.print("Thread: Active processing¥n");
safeSleep (1000, "Thread: sleep interrupted¥n");

System.out.print("Thread: Completed¥n");
}
1

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create a thread¥n");
theThread t = new theThread();

System.out.print("Start the thread¥n");
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t.start();

System.out.print("Wait a bit until we 'realize' the thread needs to be suspended¥n");
safeSleep (2000, "Main first sleep interrupted¥n");

System.out.print("Suspend the thread¥n");

t.suspend();

System.out.print("Wait a bit until we 'realize' the thread needs to be resumed¥n");
safeSleep (2000, "Main second sleep interrupted¥n");

System.out.print("Resume the thread¥n");

t.resume();

System.out.print("Wait for the thread to complete¥n");
try {

t.join();
}

catch (InterruptedException e) {
System.out.print("Join interrupted¥n");
}

System.out.print("Testcase completed¥n");
System.exit(0);
}

public static void safeSleep(long milliseconds, String s) {

try {
Thread.sleep(milliseconds);

}
catch (InterruptedException e) {
System.out.print(s);
}
1

)
Ay FEBHRTS

7TV —=2a > TOUMTAL y RE2—FE L2813, —FHELzA Ly SO E, ZORE 7
SHEMATEEXT,

LAV Y Rid, =gl LR ERUoy 7 2RFLTHED. EBEBRUTT.

H: Java ALY R« 75 ADO—KFEIEAY y RIIFEHITXRETIEHD 8 A,
B e
RIRX=2D TZALy REF¥ IV T 5] |
ALy RN SK T T HHEEICK D, UWHNEIDNHEREFEITTH ALy R&E, 58 THICED
HIZENTEET, ALy RZRODHETZOIZrRERAER. FHLTWS ALYy R APL IZX->T
Bz ET,

ALy PDRTZFHT S
ALy REFSESE., ALy RPWDUHZK 7T 2N DNTHI> TBL ZEEHEETYT, ALy RRYY
ar EEFLED, AhOAXR NRRETLIETHET L2, ALy REHIEWNWET,

< DG, ALy FORTZHIHKT 22T THATT. ALy R TISE TOAL Y RIZED
BTONUENE T LIl & FREBAL Yy RNRBRLIEZENY TUr—a ViZ@flesnExd, AL
Y RICEK > TREARESNTHO., FATD APL £y B TEOREDYR—FEINTWLIHEIL. £D
WRZ/HES ZEITE->T, ALy RRIEEICZOUREZE T LN ED M ZHHITEET,
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ALYy RPRRTIDE, YATLRBTOVY—AZHMALET, HHAL Y FOUY—AZMDOAL v R
THAHT 272012, ALYy FOKRTERHETLHIEHTEET,

= N—7REOKRRERT T r—2a D OEEITIE. —HOALy RNGRE 7 I —TOKT 2K 5
EXWEANHODET, TOEDHIE. 7TV r—2a  EEDE£L%E [U—h— (E¥H) AL v R
HODYTT, B—0 [RZA (EEH)) ALy RTENSGRBAL Y ROEEZFHETHELOICLET,
HAd APL Oty MZLk-o T, ZOFOFEZERYR—FLTWAHIEHHDET,

Bl: Ay RZ&H1#T S (Pthread 70455 A)
ZOHNZL. Pthread 7OV T LAIZBNTNS DDA Ly RZEFBL., TNE5DOKRTZE2EHEL, EIRRICED
R EBmET 20T,

H: I—REIZEATSE, (7 X=20 TO—RICET S 71 2 AEWMB IO F ] [DFMAICHEE
LbDERBEINET,

/*

Filename: ATEST13.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST15
Create/start some worker threads

Thread 00000000 000001a4: Entered

Thread 00000000 000001a4: Working

Wait for worker threads to complete, release their resources
Thread 00000000 000001a8: Entered

Thread 00000000 000001a8: Working

Thread 00000000 000001a5: Entered

Thread 00000000 000001a5: Working

Thread 00000000 000001a6: Entered

Thread 00000000 000001a6: Working

Thread 00000000 000001a7: Entered

Thread 00000000 000001a7: Working

Thread 00000000 000001a4: Done with work
Thread 00000000 000001a8: Done with work
Thread 00000000 000001a6: Done with work
Thread 00000000 000001a7: Done with work
Thread 00000000 000001a5: Done with work
Check all thread's results

Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#define THREADGROUPSIZE 5

#define checkResults(string, val) {
if (val) {
printf("Failed with %d at %s", val, string);
exit(1);
}
1

void xtheThread(void *parm)

{

KA K K K

printf("Thread %.8x %.8x: Entered¥n", pthread getthreadid np());
printf("Thread %.8x %.8x: Working¥n", pthread_getthreadid_np());

sleep(15);
printf("Thread %.8x %.
return NULL;

o
[o¢]
>

: Done with work¥n", pthread_getthreadid_np());
}

int main(int argc, char xxargv)
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pthread_t thread [THREADGROUPSIZE] ;
void xstatus [THREADGROUPSIZE] ;
int is

int rc=0;

printf("Enter Testcase - %s¥n", argv[0]);

printf("Create/start some worker threads¥n");

for (i=0; i <THREADGROUPSIZE; ++i)

{
rc = pthread_create(&thread[i], NULL, theThread, NULL);
checkResults("pthread create()¥n", rc);

}

printf("Wait for worker threads to complete, release their resources¥n");
for (i=0; i <THREADGROUPSIZE; ++i) {
rc = pthread_join(thread[i], &status[i]);
checkResults("pthread_join()¥n", rc);
}

printf("Check all thread's results¥n");
for (i=0; i <THREADGROUPSIZE; ++i) {
if (status[i] != NULL) {
printf("Unexpected thread status¥n");
!
}

printf("Main completed¥n");
return 0;

}

Bl: ALy RZFHT S (Java)
ZOFNE, Java 7O T AIZBNTVWS DD ALy REHIAL. NS5O TERES, ETRICZEDR
MERETSHTI,

B I—RBIZEHAT2E, [7RX=20 TO—RICET 571 2 AEHRB IR EIH) OFMICHE
LbDEBBEINET,

/*
FileName: ATEST15.java

The output of this example is as follows:
Entered the testcase

Create some worker threads
Start the thread

Thread Thread-1: Entered

Thread Thread-1: Working

Thread Thread-2: Entered

Thread Thread-2: Working

Thread Thread-3: Entered

Thread Thread-3: Working

Thread Thread-4: Entered

Thread Thread-4: Working

Wait for worker threads to complete
Thread Thread-5: Entered

Thread Thread-5: Working

Thread Thread-1: Done with work
Thread Thread-2: Done with work
Thread Thread-3: Done with work
Thread Thread-4: Done with work
Thread Thread-5: Done with work
Check all thread's results
Testcase completed
*/
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import java.lang.=*;

public class ATEST15 {

public final static int THREADGROUPSIZE = 5;
static class theThread extends Thread {
public final static int THREADPASS = 0;
public final static int THREADFAIL =1,
int _status;
public int status() {
return _status;
}
public theThread() {
_status = THREADFAIL;
public void run() {
System.out.print("Thread " + getName() + ": Entered¥n");
System.out.print("Thread " + getName() + ": Working¥n");
safeSleep (15000, "Thread " + getName() + " work");
System.out.print("Thread " + getName() + ": Done with work¥n");
_status = THREADPASS;
}
1
public static void main(String argv[]) {
int i=0;

theThread thread[] = new theThread[THREADGROUPSIZE];
System.out.print("Entered the testcase¥n");

System.out.print("Create some worker threads¥n");
System.out.print("Start the thread¥n");
/* We won't use a ThreadGroup for this example, because we'd */
/% still have to join all the threads individually */
for (i=0; i <THREADGROUPSIZE; ++i) {

thread[i] = new theThread();

thread[i].start();

1

System.out.print("Wait for worker threads to complete¥n");
for (i=0; i <THREADGROUPSIZE; ++i) {
try {
thread[i].join();
}
catch (InterruptedException e) {
System.out.print("Join interrupted¥n");
}

1
System.out.print("Check all thread's results¥n");
for (i=0; i <THREADGROUPSIZE; ++1) {
if (thread[i].status() != theThread.THREADPASS) {
System.out.print("Unexpected thread status¥n");
}

}

System.out.print("Testcase completed¥n");
System.exit(0);

1
public static void safeSleep(long milliseconds, String s) {
try {
Thread.sleep(milliseconds);
1

catch (InterruptedException e) {
System.out.print(s);
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Bpuiyces]
Bs X—=> o THO A |
i5/0S8 BEEREIC LD, 77U —2a D HNOBKOMOREZEREL., TNSOHOMATETTS 70
TINEHETDHIENTEET,

Ay FEHORIEELT =y o
ERL TN I— RBAL Y K - =7 TEB DM, ALy KETOF—5 i3 ) —ZADHMM 5F4
ERBEE. IO/ ORBEERMIAL v KORMMLET S BN T,

Rkl 2 DU EDOAL Yy ROE#ETY 723> TY, ALy R MDA L v R EFFRL TRE DR
A MTELTASUEZERITI SR IICLET, ALZELHEAETICUY —A0*AZHAS &,
TIVr—=ay s TG ERTLIENHDET,

EHE. 2 DOA Ly RORBMEIZIZ. 1 DU EOEMHETY 2570 TOMHANERL £, FHET) 5
4 TEF, 7TV —2a TR EREREEMER G S 72017 T r—2a OOMER £ 7-13ERT 5. K
LNV OEKERE Y U r—> 3> -T2 b (508 727 MTiERW) T9,

RO —BREIE ) 270 TR TOEBDTY, 5HREIA MPMENADNSENWHNDNEFIZ/E> T
£7,

« HEERAT YT

o MAHEM (mutex) BEIARAL w R

s XTI —EAL YR

o FMEREAL YR

s LT Y I T4 TELTDAL Y R

¢ AR—=R -0 —=¥3ar-avy

s AT/ N-Ovy

INSDOHERIE, IRTOTOTII VI EEBICHUTIIEDET, TNTNOEETENS OGN ED X
HIZRBEINTNDEMNITDNTIL, Information Center [CHDESFiED [5iE (Language)l D ~Ew 7 &5
RLTLZEWN,
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R4 RX—2D T2V v RE—FEIET 5] |

T TUr—a > TALy RO Z —IFICEIET 2 2 &N, BIOEERHVET., AL v RE—
Bk d5E, TOAL Y RIZES> THREBEN TS IRTORBESOY Z7Z2EH A L v ROIREEIT.

ZTNDHEHINSETHREFSNET,

(7 X=2D TZAL vy R t—TTHRWEEIFOHL] |

Kifr, IVFAL Y R -7 70— a2 M ALy R« =T TIERBRWERCS AT L - —E AN
DYV EAENBEETEHZIENHDET, ZNSOBEEEITFOHT. BEBRBHENW DNHD E
ER

mutex ALy R

mutex (FHEHEM) 13, BHEL TWE ALY RO B—EFIC | DEINT—FICTI7LALED, BEDY
T —2a> s A—REZEFITHILIORBEITSZH,. ALy REITEEL THHAL T,

mutex EWIFEIL, AL v REITOMAHEM (MUTual EXclusion) Z2FEHTLHTUIT 4T AT
FOEMETT ., AFIREL T, mutex DT EZTZ YT AN -T2 aPREZSI—DIIITEZDHTEN
T&E%E9,

WHE mutex 13, 77U —Ta ik, RESROT—F EmBENICEEM T NET., HEZIR
PAYROLL DATA IZ PAYROLL MUTEX AB#EffIF s TWBHELET, YU r— a3 - O—R
3. PAYROLL DATA 27 7t AT 5HiIZ4T PAYROLL MUTEX #0w 7 LET, HIDOAL v RNT
— T 7B AT SHHEGIC mutex Z2EBS ET S E, mutex 1 FFDT—FANDOT VL AZMHIELET,

YERR (create). @72 (lock)., 7 >Hw 7 (unlock). BEUHEFE (destroy) 1%, mutex THEIT 115 AR
BETY, mutex ZIEEICOY Y LEAL Yy R, 72097 3IN5ETED mutex DFTEHIZ/RD E
T, mutex DO T ZERAD AL v RiZ, TNRTY 20w 7 INHETHELRTNE D ER L. ITE
BN mutex 27 >Ov 7§58, FGHELTWEAL Yy RIZHIEZE D, SEIZZOAL w R mutex OFf
BHIZEDET, mutex OFFAFEIIHIC 1 DTY.

mutex OFFHEEMEIIHFEMTT ., mutex DNEHIFHWTDH 5720, FIAEEIZMETHEVIEL mutex 20w 7
TEET, 7Oy ZEROEN, EFIITONOy VEROEEFUIZ/AESE T, mutex O HITE
HDOFER U, I—F—RELZREEAREET S E mutex FHENY A LTI MIRDET, Ov 7 E2HE
TERTIUT mutex FEITEIRFICR S NET, FEMicOVWTIE, ZHEHD API OERT, 77U r—
a CTERICHERTEER mutex 7UIT 4 7ESRLTLEI N,

#il: mutexes O] (Pthread 710725 L):

ZOFITIE, MHEHHE (mutex) 2> THAT—INDT VL A ZRET LN DONDAL v RZBT
%, Pthread 7OV I LERLTVWET,

H: O—REIZFEATDE, [7X=20 [O—RIZBHT S 71 2 ABWB IRl F ) [0 &MICFE
L7ZbDEBBEINEKT,

/*

Filename: ATEST16.QCSRC
The output of this example is as follows:

Enter Testcase - LIBRARY/ATEST16

Hold Mutex to prevent access to shared data
Create/start threads

Wait a bit until we are 'done' with the shared data
Thread 00000000 00000019: Entered

Thread 00000000 0000001a: Entered

Thread 00000000 0000001b: Entered

Unlock shared data

Wait for the threads to complete, and release their resources
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Thread 00000000 00000019: Start critical section, holding lock
Thread 00000000 00000019: End critical section, release lock
Thread 00000000 0000001a: Start critical section, holding lock
Thread 00000000 0000001a: End critical section, release lock
Thread 00000000 0000001b: Start critical section, holding lock
Thread 00000000 0000001b: End critical section, release lock

Clean up
Main completed
*/

#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

#define checkResults(string, val) { ¥
if (val) { ¥
printf("Failed with %d at %s", val, string); ¥
exit(1); ¥
} ¥
1
#define NUMTHREADS 3
pthread_mutex_t mutex = PTHREAD_MUTEX_INITIALIZER;
int sharedData=0;
int sharedData2=0;
void *theThread(void xparm)
{
int rc;

printf("Thread %.8x %.8x: Entered¥n", pthread_getthreadid_np());

rc = pthread mutex_Tock(&mutex);

checkResults("pthread_mutex_Tock()¥n", rc);

/********** Critical Section *******************/

printf("Thread %.8x %.8x: Start critical section, holding lock¥n",
pthread_getthreadid np());

/* Access to shared data goes here */

++sharedData; --sharedData2;

printf("Thread %.8x %.8x: End critical section, release lock¥n",
pthread_getthreadid np());

/********** Critical Section *******************/

rc = pthread_mutex_unlock(&mutex);

checkResults ("pthread_mutex_unlock()¥n", rc);

return NULL;

}

int main(int argc, char xxargv)

{
pthread_t thread [NUMTHREADS] ;
int rc=0;
int is

printf("Enter Testcase - %s¥n", argv[0]);

printf("Hold Mutex to prevent access to shared data¥n");
rc = pthread_mutex_Tock(&mutex);
checkResults("pthread mutex_Tock()¥n", rc);

printf("Create/start threads¥n");

for (i=0; i<NUMTHREADS; ++i) {

rc = pthread_create(&thread[i], NULL, theThread, NULL);
checkResults("pthread_create()¥n", rc);

}

printf("Wait a bit until we are 'done' with the shared data¥n");
sleep(3);

printf("Unlock shared data¥n");

rc = pthread_mutex_unlock(&mutex);
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checkResults("pthread mutex_Tock()¥n",rc);

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_join(thread[i], NULL);
checkResults("pthread_join()¥n", rc);
}

printf("Clean up¥n");

rc = pthread _mutex_destroy(&mutex);
printf("Main completed¥n");

return 0;

}
#il: mutexes D (Java):

ZOBITIE, I—RDOZUT 4 ) -2 a  EERT D Java 7O T LB RLTNWET, Java T

W, O—F - 70y EEAY Yy RTREF =T —RZ25 2 &2k, EBEOF TP 2/ M EIFE

SN, AP (mutex) ERUHREZSE LI ENTEXT,

H: O—REIZEATDE, [7X=20 TO—=RIZHT 71 0 AERD L O RE] [(DRMICHEE

L7ZbDEBBEINEKT,

/*

FileName: ATEST16.java
The output of this example is as follows:

Entered the testcase

Synchronize to prevent access to shared data

Create/start the thread

Thread Thread-1: Entered

Thread Thread-2: Entered

Wait a bit until we're 'done' with the shared data

Thread Thread-3: Entered

Unlock shared data

Thread Thread-1: Start critical section, in synchronized block
Thread Thread-1: End critical section, Teave synchronized block
Thread Thread-2: Start critical section, in synchronized block
Thread Thread-2: End critical section, Teave synchronized block
Thread Thread-3: Start critical section, in synchronized block
Thread Thread-3: End critical section, leave synchronized block
Wait for the threads to complete

Testcase completed

*/

import java.lang.*;

public class ATEST16 {
public final static int NUMTHREADS = 3;
public static int sharedData = 0;
public static int sharedData2 = 0;

/* Any real java object or array would suit for synchronization */
/* We invent one here since we have two unique data items to synchronize */
/* An in this simple example, they're not in an object */
static class thelLock extends Object {

}

static public thelLock TockObject = new thelLock();

static class theThread extends Thread {
public void run() {

System.out.print("Thread " + getName() + ": Entered¥n");

synchronized (lockObject) {
/********** Critical Section *******************/
System.out.print("Thread " + getName() +

": Start critical section, in synchronized block¥n");

++sharedData; --sharedData2;
System.out.print("Thread " + getName() +
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": End critical section, leave synchronized block¥n");
[xFxwxrkrkxrx Critical Section xxskxkkkrkkkkrkrrrs/

}
}
}

public static void main(String argv[]) {
theThread threads[] = new theThread[NUMTHREADS] ;
System.out.print("Entered the testcase¥n");

System.out.print("Synchronize to prevent access to shared data¥n");
synchronized (lockObject) {

System.out.print("Create/start the thread¥n");

for (int i=0; i<NUMTHREADS; ++i) {

threads[i] = new theThread();
threads[i].start();

}

System.out.print("Wait a bit until we're 'done' with the shared data¥n");

try {
Thread.sleep(3000);

}
catch (InterruptedException e) {
System.out.print("sleep interrupted¥n");

}
System.out.print("Unlock shared data¥n");

}

System.out.print("Wait for the threads to complete¥n");
for(int i=0; i <NUMTHREADS; ++i) {
threads[i].join();
}
catch (InterruptedException e) {
System.out.print("Join interrupted¥n");

}
}

System.out.print("Testcase completed¥n");
System.exit(0);

}

77— ¢ERAVY R

YT — WU b YT —EBIEND) 1T HH)Y—ANDT VA EHIEHT H-DIHEHL
F9, BT —13 1 DDA FUIP T b AT —EEZBIENTEET, EOEIYT+—ITD
LR AT RMRHD., DI 0 LA LETT,

EOAL Y RHII L REES LT, EXT4—20w I TE5ENTEXET (DT EE, YT+ —1%
WEHWNWNETD), 0 ZBATHTREZEIPLEDETEHE, MEHELAO AL v RIZHDAL v R,
FTOER T —%T OV I TEHETHELET,

EDAL Y RHEAT R L TR T4 —2T7 2Oy 7T 5T ENTEET (2O EE, EX T4 —
BHIEDHNVNWET), BT+ —Z2BHTDE, FEAOAL Y RGN T AV T v TINET,

ROHEMAELX @AY 1) T B T74+—%2 1 DO mutex FHAEHEM) EEZX BT ENTEE
T, EY T4 —& mutex DEKBEWDT, FIAHEOHETT. Ex 7+ —08A. FrAMHEIBEEM TSN
FH A, mutex EITEWV, YT+ —Z2—EHHE Qv ) LEZENBNWAL Y R, X T+ —%
WH (7 >0Ow 7)) §EHZENNRERD T, TDHIC, 77U r—a bR FHldnEEz2EZIdT &
IMHBHDT, TEBHRETFZDLIBEBETBT T ZI 0N,
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FRL =T 4 27« AT LT S T+ — AP IZId. ICHROX D BHERENH D £7,

o Ty AIVEFITIZZ R T 4 —FF AT RE B O, TERE O E WE P RE,

s WD DEY T —FLy NI —TL., TOTIN—TITHLTTY b v IR BIEEFETT D
figo

o NIIVFHT L MFESEAEEZTT O HAe.

s YT A —DHT RN 0 12725 F THRHET HHHE,

o FREDRM FTHIDZ L v ROVFENE L 7= #1E 2 5D 149 HERE.

i Java 1213, BT —2EHTAHEEEND D EH A,
Hl: T — Y2 RETB-2DDE T+ — O (Pthread 7057 5 L):

ZOFITIEH, BT x— -ty b EESTHAT—INDT IV AZRETINDOND AL v RERIAT
%, Pthread 707 I L%ERLTNWET,

H: O—REIZFEATHE, [7X=20 [O0—RIZBT 5 T 1 22 AWM IR F ) [0 &MAFICFE
L7ZbDEBBEINEKT,

/*

Filename: ATEST17.QCSRC
The output of this example is as follows:

Enter Testcase - LIBRARY/ATEST17

Wait on semaphore to prevent access to shared data

Create/start threads

Wait a bit until we are 'done' with the shared data

Thread 00000000 00000020: Entered

Thread 00000000 0000001f: Entered

Thread 00000000 0000001e: Entered

Unlock shared data

Wait for the threads to complete, and release their resources
Thread 00000000 0000001f: Start critical section, holding semaphore
Thread 00000000 0000001f: End critical section, release semaphore
Thread 00000000 00000020: Start critical section, holding semaphore
Thread 00000000 00000020: End critical section, release semaphore
Thread 00000000 0000001e: Start critical section, holding semaphore
Thread 00000000 0000001e: End critical section, release semaphore
Clean up

Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <errno.h>
#include <unistd.h>
#include <sys/ipc.h>
#include <sys/sem.h>
#include <sys/stat.h>

#define checkResults(string, val) {
if (val) {
printf("Failed with %d at %s", val, string);
exit(1);
}
}

#define NUMTHREADS 3
int sharedData=0;
int sharedData2=0;

K K K K

/* Simple semaphore used here is actually a set of 1 */

SRIVFALY R 7FUr—a> 41



int semaphoreld=-1;

/* Simple lock operation. O=which-semaphore, -1=decrement, 0=noflags =/
struct sembuf lTockOperation = { 0, -1, 0};

/* Simple unlock operation. O=which-semaphore, l=increment, 0=noflags */
struct sembuf unlockOperation = { 0, 1, 0};

void *theThread(void *parm)
{
int  rc;
printf("Thread %.8x %.8x: Entered¥n", pthread getthreadid np());
rc = semop(semaphoreld, &lockOperation, 1);
checkResults("semop(lock)¥n",rc);
/********** Critical Section *******************/
printf("Thread %.8x %.8x: Start critical section, holding semaphore¥n",
pthread _getthreadid np());
/* Access to shared data goes here */
++sharedData; --sharedData2;
printf("Thread %.8x %.8x: End critical section, release semaphore¥n",
pthread_getthreadid_np());
/********** Critical Section *******************/
rc = semop(semaphoreld, &unlockOperation, 1);
checkResults("semop (unlock)¥n",rc);
return NULL;
}

int main(int argc, char x*argv)

{
pthread_t thread [NUMTHREADS] ;
int rc=0;
int is

printf("Enter Testcase - %s¥n", argv[0]);

/* Create a private semaphore set with 1 semaphore that only I can use */
semaphoreld = semget(IPC_PRIVATE, 1, S_IRUSR|S_IWUSR);

if (semaphoreld &1t 0) { printf("semget failed, err=%d¥n",errno); exit(1); }
/* Set the semaphore (#0 in the set) count to 1. Simulate a mutex =*/

rc = semctl(semaphoreld, 0, SETVAL, (int)1);
checkResults("semct1(SETALL)¥n", rc);

printf("Wait on semaphore to prevent access to shared data¥n");
rc = semop(semaphoreld, &lockOperation, 1);
checkResults("semop(Tock)¥n",rc);

printf("Create/start threads¥n");
for (i=0; i <NUMTHREADS; ++i) {
checkResults("pthread create()¥n", rc);

}

printf("Wait a bit until we are 'done' with the shared data¥n");
sleep(3);

printf("Unlock shared data¥n");

rc = semop(semaphoreld, &unlockOperation, 1);
checkResults ("semop (unlock)¥n",rc);

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_join(thread[i], NULL);
checkResults("pthread_join()¥n", rc);
}

printf("Clean up¥n");
rc = semctl(semaphoreld, 0, IPC_RMID);
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checkResults("semct1 (removeID)¥n", rc);
printf("Main completed¥n");
return 0;

}

FEEHEAVYF
FUFEROE, BEDA N MELEEHENELDET, ALy RAETESEIICLET., FERALAAX
NEEREHPELDOEKES TVAMOAL Y RICHBAIL £,

ALy F3H2RMEKTHEL ., TORMEKTRHEL TWRHIDAL Yy REEEZTRTOAL Y RRY
D74 TR 5ED. ZE70—-RFvy AMTHTENTEET, RS o7 Iy hT7+—AIC
BUIBARL 2SR AL Y FOFMEEFRITEDITEZA D I ENTEEXT,

MR, BEEMTOSNZFAHEENWD HONEL, BFITRESDD L. HDAL v KA, FHtl
LTWBAL Y REYZA VT v T T25LD, FHERICERZHLEZEZIT. FELTVWDE AL Yy Rk
U, BRIZEESIN. WhRRET7 7 a bETINETA. REORWEHEREITEOXL S REK
TY, BHIEFRONIZHEATT, HHAL v BPRFEORFEEEHLLBERIC, HOAL Yy RAMIDT 7>
a CHEFTETIHFREZBDDEND ZEIIHDEET,

MEE (mutex) ZFHT2O0v 7 - 7O b3)VIE, @, REZEEKEICERSINES, ovy - 7O
MV EFERHTDZHE, T4 77y TOREDDEENA Ly RThEbNnkdic, 77— 3> T
RAET DT ENTEET,

Bil: UEBOMM (Pthread 70275 L):

ZOBITIE, RUEKEFESTAL Y RIZEHZ@EHT S Pthread 7OV T LEZRLTWET, EDLD
TRF AP (mutex) Ow 27 « TORNINIMEHAINTNEINICTIHERHLTL7ZE W,

H: O—FPZEMEHTDE, 17 RX=VD TO—RIZET 2 I 1 &> AEMB IR FIHI (O &AFICFEE
LebDERBEINET,

/*

Filename: ATEST18.QCSRC
The output of this example is as follows:

Enter Testcase - LIBRARY/ATEST18

Create/start threads

Producer: 'Finding' data

Consumer Thread 00000000 00000022: Entered

Consumer Thread 00000000 00000023: Entered

Consumer Thread 00000000 00000022: Wait for data to be produced

Consumer Thread 00000000 00000023: Wait for data to be produced

Producer: Make data shared and notify consumer

Producer: Unlock shared data and flag

Producer: 'Finding' data

Consumer Thread 00000000 00000022: Found data or Notified, CONSUME IT while holding Tock
Consumer Thread 00000000 00000022: Wait for data to be produced

Producer: Make data shared and notify consumer

Producer: Unlock shared data and flag

Producer: 'Finding' data

Consumer Thread 00000000 00000023: Found data or Notified, CONSUME IT while holding lock
Consumer Thread 00000000 00000023: Wait for data to be produced

Producer: Make data shared and notify consumer

Producer: Unlock shared data and flag

Producer: 'Finding' data

Consumer Thread 00000000 00000022: Found data or Notified, CONSUME IT while holding Tock
Consumer Thread 00000000 00000022: A1l done

Producer: Make data shared and notify consumer

Producer: Unlock shared data and flag

Wait for the threads to complete, and release their resources

Consumer Thread 00000000 00000023: Found data or Notified, CONSUME IT while holding Tock
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Consumer Thread 00000000 00000023: A1l done
Clean up
Main completed

*/

#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

#define checkResults(string, val) { ¥
if (val) { ¥
printf("Failed with %d at %s", val, string); ¥
exit(1); ¥
} ¥
1
#define NUMTHREADS 2
pthread_mutex_t dataMutex = PTHREAD MUTEX_INITIALIZER;
pthread_cond_t dataPresentCondition = PTHREAD_COND_INITIALIZER;
int dataPresent=0;
int sharedData=0;

void *theThread(void xparm)

{

}

int  rc;
int retries=2;

printf("Consumer Thread %.8x %.8x: Entered¥n", pthread_getthreadid np());

rc

= pthread_mutex_lock(&dataMutex);

checkResults("pthread mutex_Tock()¥n", rc);

while (retries--) {

}

/* The boolean dataPresent value is required for safe use of */
/* condition variables. If no data is present we wait, other */
/* wise we process immediately. */
while (!dataPresent) {
printf("Consumer Thread %.8x %.8x: Wait for data to be produced¥n");
rc = pthread_cond_wait(&dataPresentCondition, &dataMutex);
if (rc) {
printf("Consumer Thread %.8x %.8x: condwait failed, rc=%d¥n",rc);
pthread_mutex_unlock(&dataMutex);
exit(1);
}
}
printf("Consumer Thread %.8x %.8x: Found data or Notified, "
"CONSUME IT while holding lock¥n",
pthread _getthreadid np());
/* Typically an application should remove the data from being x/
/* in the shared structure or Queue, then unlock. Processing */
/* of the data does not necessarily require that the Tock is held */
/* Access to shared data goes here =/
--sharedData;
/* We consumed the Tast of the data */
if (sharedData==0) {dataPresent=0;}
/* Repeat holding the lock. pthread_cond_wait releases it atomically =/

0

printf("Consumer Thread %.8x %.8x: A1l done¥n",pthread_getthreadid_np());

rc

= pthread_mutex_unlock(&dataMutex);

checkResults("pthread_mutex_unlock()¥n", rc);
return NULL;

int main(int argc, char x*argv)

{

44

pthread_t thread [NUMTHREADS] ;
int rc=0;
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int amountOfData=4;
int is

printf("Enter Testcase - %s¥n", argv[0]);

printf("Create/start threads¥n");
for (i=0; i <NUMTHREADS; ++i) {

rc = pthread create(&thread[i], NULL, theThread, NULL);

checkResults("pthread_create()¥n", rc);

}

/* The producer loop */

while (amountOfData--) {
printf("Producer: 'Finding' data¥n");
sleep(3);

rc = pthread mutex_lock(&dataMutex); /* Protect shared data and flag =/

checkResults("pthread_mutex_Tock()¥n", rc);

printf("Producer: Make data shared and notify consumer¥n");
++sharedData; /* Add data
dataPresent=1; /* Set boolean predicate

*/
*/

rc = pthread_cond_signal(&dataPresentCondition); /* wake up a consumer =*/

if (rc) {
pthread_mutex_unlock(&dataMutex) ;

printf("Producer: Failed to wake up consumer, rc=%d¥n", rc);

exit(1l);
}

printf("Producer: Unlock shared data and flag¥n");

rc = pthread mutex_unlock(&dataMutex);
checkResults("pthread_mutex_Tock()¥n",rc);

}

printf("Wait for the threads to complete, and release their resources¥n");

for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_join(thread[i], NULL);
checkResults("pthread join()¥n", rc);
1

printf("Clean up¥n");

rc = pthread_mutex_destroy(&dataMutex);

rc = pthread cond destroy(&dataPresentCondition);
printf("Main completed¥n");

return 0;

}
Bil: ROPEBO/ER Java 70T F L):

ZOHITIE, Java 77 M T wait BEW notify AV Y RO TERULEREMEHTS Java 7075
LAZRLTWET, E0ks57Oy s - 7O RINBFEHAINTUENMIEAL TSZSI W,

E: O—REZFEATDE. [7RX=20 [O—RIZBT % I 1 22 AEWMB IR F ) [0 &MICFE

LebDERBEINET,

/*
FileName: ATEST18.java
The output of this example is as follows:
Entered the testcase
Create/start the thread
Consumer Thread-1: Entered
Consumer Thread-1: Wait for the data to be produced
Producer: 'Finding data
Consumer Thread-2: Entered
Consumer Thread-2: Wait for the data to be produced
Producer: Make data shared and notify consumer
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Producer: Unlock shared data and flag

Consumer Thread-2: Found data or notified, CONSUME IT while holding
Consumer Thread-2: Wait for the data to be produced

Producer: 'Finding data

Producer: Make data shared and notify consumer

Producer: Unlock shared data and flag

Producer: 'Finding data

Consumer Thread-2: Found data or notified, CONSUME IT while holding
Consumer Thread-2: A1l done

Producer: Make data shared and notify consumer

Producer: Unlock shared data and flag

Producer: 'Finding data

Consumer Thread-1: Found data or notified, CONSUME IT while holding
Consumer Thread-1: Wait for the data to be produced

Producer: Make data shared and notify consumer

Producer: Unlock shared data and flag

Wait for the threads to complete

Consumer Thread-1: Found data or notified, CONSUME IT while holding
Consumer Thread-1: A1l done

Testcase completed
*/

import java.lang.=*;

/* This class is an encapsulation of the condition variable plus */
/* mutex locking logic that can be seen in the Pthread example */
class theSharedData extends Object {

int dataPresent;

int sharedData;

public theSharedData() {
dataPresent=0;
sharedData=0;

public synchronized void get() {
while (dataPresent == 0) {
try {
System.out.print("Consumer " +
Thread.currentThread() .getName() +
": Wait for the data to be produced¥n");
wait();
}
catch (InterruptedException e) {
System.out.print("Consumer " +
Thread.currentThread() .getName() +
": wait interrupted¥n");
}
}
System.out.print("Consumer " +
Thread.currentThread().getName() +
": Found data or notified, CONSUME IT " +
"while holding inside the monitor¥n");
--sharedData;
if (sharedData == 0) {dataPresent=0;}

inside the monitor

inside the monitor

inside the monitor

inside the monitor

/* in a real world application, the actual data would be returned =*/

/* here

public synchronized void put() {

*/

System.out.print("Producer: Make data shared and notify consumer¥n");

++sharedData;

dataPresent=1;

notify();

System.out.print("Producer: Unlock shared data and flag¥n");
/* unlock occurs when leaving the synchronized method */
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public class ATEST18 {
public final static int NUMTHREADS = 2;
public static theSharedData dataConditionEncapsulation = new theSharedData();

static class theThread extends Thread {
public void run() {
int retries=2;

System.out.print("Consumer " + getName() + ": Entered¥n");

while (retries-- != 0) {
dataConditionEncapsulation.get();
/* Typically an application would process the data outside */
/* the monitor (synchronized get method here) */

}

System.out.print("Consumer " + getName() + ": A1l done¥n");

}
}

public static void main(String argv[]) {
int amountOfData = 4;
theThread threads[] = new theThread[NUMTHREADS];
System.out.print("Entered the testcase¥n");

System.out.print("Create/start the thread¥n");
for (int i=0; i <NUMTHREADS; ++i) {
threads[i] = new theThread();
threads[i].start();

while (amountOfData-- != 0) {
System.out.print("Producer: 'Finding data¥n");
try {

Thread.sleep(3000);

catch (InterruptedException e) {
System.out.print("sleep interrupted¥n");
}

dataConditionEncapsulation.put();

}

System.out.print("Wait for the threads to complete¥n");
for(int i=0; i <NUMTHREADS; ++i) {

try {
threads[i].join();
}
catch (InterruptedException e) {
System.out.print("Join interrupted¥n");
}
}

System.out.print("Testcase completed¥n");
System.exit(0);
1
1
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Bil: AR—Z - O —a>OOw %2 (Pthread 7075 L):

ZOBITIE, A= -OF—a>--OQuZEHL7T) I 50 72EHL T, BEEEiciiits s
Pthread 70O 7 5 AZRLTWET,

B: O—RFRZFEATDE [7RX=20 [O—RIZBT % I 1 2> ABEWMB IR F ) (O &MAICHE
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/*

Filename: ATEST19.QCSRC
The output of this example is as follows:

Enter Testcase - LIBRARY/ATEST19

Hold Lock to prevent access to shared data
Create/start threads

Thread 00000000 00000025: Entered

Wait a bit until we are 'done' with the shared data
Thread 00000000 00000026: Entered

Thread 00000000 00000027: Entered
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Unlock shared data

Wait for the threads to complete, and release their resources
Thread 00000000 00000025: Start critical section, holding lock
Thread 00000000 00000025: End critical section, release lock
Thread 00000000 00000026: Start critical section, holding lock
Thread 00000000 00000026: End critical section, release lock
Thread 00000000 00000027: Start critical section, holding lock
Thread 00000000 00000027: End critical section, release lock
Main completed

*/

#define _MULTI_THREADED

#include <pthread.h>

#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>

#include <mih/milckcom.h> /* Lock types */
#include <mih/Tocks1.h> /* LOCKSL instruction =/
#include <mih/unlocks1.h> /* UNLOCKSL instruction =/

#define checkResults(string, val) {
if (val) {
printf("Failed with %d at %s", val, string);
exit(1);
}
1

#define NUMTHREADS 3
int sharedData=0;
int sharedData2=0;

KA K K K

void *theThread(void *parm)
{
int rc;
printf("Thread %.8x %.8x: Entered¥n", pthread_getthreadid_np());
Tocks1(&sharedData, _LENR_LOCK); /* Lock Exclusive, No Read */
/********** Critical Section *******************/
printf("Thread %.8x %.8x: Start critical section, holding lock¥n",
pthread getthreadid np());
/* Access to shared data goes here */
++sharedData; --sharedData?2;
printf("Thread %.8x %.8x: End critical section, release lock¥n",
pthread_getthreadid np());
unlocks1(&sharedData, LENR _LOCK); /* Unlock Exclusive, No Read */

[xxHkxrrkrxx Critical Section xxkkskkkkrkkkrkkrrk/

return NULL;

}

int main(int argc, char xxargv)

{
pthread_t thread [NUMTHREADS] ;
int rc=0;
int i

printf("Enter Testcase - %s¥n", argv[0]);

printf("Hold Lock to prevent access to shared data¥n");
Tocks1(&sharedData, LENR LOCK); /+ Lock Exclusive, No Read */

printf("Create/start threads¥n");

for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_create(&thread[i], NULL, theThread, NULL);
checkResults("pthread create()¥n", rc);

}

printf("Wait a bit until we are 'done' with the shared data¥n");
sleep(3);
printf("Unlock shared data¥n");

RNVFALY R -7 TUr—a
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unlocks1(&sharedData, LENR_LOCK); /* Unlock Exclusive, No Read */

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_join(thread[i], NULL);
checkResults("pthread_join()¥n", rc);
}

printf("Main completed¥n");
return 0;
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Compare and Swap (LkE:E R v 7)
XA —Txz—A (MI) ® Compare and Swap (CMPSWP) i &> T, XIFAL v K- 70O
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#ifndef _ cmpswp_h
#include <mih/cmpswp.h>
#endif

#define ATOMICADD ( var, val, rc ) { ¥
int aatempl = (var); ¥
int aatemp2 = aatempl + val; ¥
while( ! CMPSWP( &aatempl, &var, aatemp2 ) ) ¥
aatemp2 = aatempl + val; ¥
rc = aatemp2; ¥

}
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f5: —EIRRY O#MHEAIE (Pthread FO5 S5 A)

Z OBE. Pthread D —[ERR D OWEULY R — h 2> T, BEEZHWITYIHILT S Pthread 707 T L%
RLUTWET,

W O— REIEMATSE. TR—20 TO— B3 %5 1Ty ARED L OB ] o4&t fE
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/*

Filename: ATEST20.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST20
Create/start threads

Wait for the threads to complete, and release their resources
Thread 00000000 00000007: Entered

Thread 00000000 00000000: INITIALIZE RESOURCE
Thread 00000000 00000007: The resource is 42
Thread 00000000 00000006: Entered

Thread 00000000 00000009: Entered

Thread 00000000 00000008: Entered

Thread 00000000 0000000a: Entered

Thread 00000000 00000006: The resource is 42
Thread 00000000 0000000a: The resource is 42
Thread 00000000 00000009: The resource is 42
Thread 00000000 00000008: The resource is 42
Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>t
#include <unistd.h>

#define checkResults(string, val) { ¥
if (val) { ¥
printf("Failed with %d at %s", val, string); ¥
exit(1); ¥
} ¥
1
#define NUMTHREADS 5
pthread_once_t oneTimeInit = PTHREAD_ONCE_INIT;
int initialized = 0;
int resource = 03

void initFunction(void)
{
printf("Thread %.8x %.8x: INITIALIZE RESOURCE¥n");
resource = 42;
/* Ensure that all initialization is complete and flushed */

/* to storage before turning on this boolean flag */
/* Perhaps call a function or register an exception */
/* that causes an optimization boundary */

initialized = 1;

}

void *theThread(void *parm)
{
int  rc;
printf("Thread %.8x %.8x: Entered¥n", pthread getthreadid np());
if (linitialized) {
rc = pthread_once(&oneTimeInit, initFunction);
checkResults("pthread_once()¥n", rc);

printf("Thread %.8x %.8x: The resource is %d¥n",
pthread_getthreadid _np(), resource);
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return NULL;
1

int main(int argc, char xxargv)

{

pthread_t thread [NUMTHREADS] ;
int rc=0;
int i

printf("Enter Testcase - %s¥n", argv[0]);

printf("Create/start threads¥n");

for (i=0; i <NUMTHREADS; ++i) {

rc = pthread_create(&thread[i], NULL, theThread, NULL);
checkResults("pthread create()¥n", rc);

}

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_join(thread[i], NULL);
checkResults("pthread_join()¥n", rc);
}

printf("Main completed¥n");
return 0;

}
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MbLNERA, EEL, 77U T—2a  ilEo TIERDOAL Y RNREDY Y — A& T 24
ENHLHZNBLNT, ZTOHFFZVY—A&ALy R - =T HETROAHHLLRITER0
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Bl: Ay REET—% (Pthread 70455 A)
ZOBITIE, ALy REBHT—4 ZIERT S Pthread 707 T LAZRLTWET,

E: O—REZFEATDE. [7RX=20 [O—RIZBHT S T 1 2 ABWMB IR F ) [0 &MICFE
L7ZbDEBBEINEKT,

/*

Filename: ATEST22.QCSRC
The output of this example is as follows:

Enter Testcase - LIBRARY/ATEST22

Create/start threads

Wait for the threads to complete, and release their resources
Thread 00000000 00000036: Entered

Thread 00000000 00000036: foo(), threadSpecific data=0 2
Thread 00000000 00000036: bar(), threadSpecific data=0 2
Thread 00000000 00000036: Free data

Thread 00000000 00000037: Entered

Thread 00000000 00000037: foo(), threadSpecific data=1 4
Thread 00000000 00000037: bar(), threadSpecific data=1 4
Thread 00000000 00000037: Free data

Main completed
*/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

void foo(void); /* Functions that use the threadSpecific data */
void bar(void);
void dataDestructor(void *data);

#define checkResults(string, val) {
if (val) {
printf("Failed with %d at %s", val, string);
exit(1);
1
}

HR K K K K

typedef struct {

int threadSpecificl;

int threadSpecific2;
} threadSpecific_data_t;
#define NUMTHREADS 2
pthread key t threadSpecificKey;

void xtheThread(void *parm)
{
int rc;
threadSpecific_data_t *gData;
printf("Thread %.8x %.8x: Entered¥n", pthread getthreadid np());
gData = (threadSpecific_data_t *)parm;
rc = pthread_setspecific(threadSpecificKey, gData);
checkResults("pthread_setspecific()¥n", rc);
foo();
return NULL;
1

void foo() {
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threadSpecific_data_t *=gData = pthread_getspecific(threadSpecificKey);
printf("Thread %.8x %.8x: foo(), threadSpecific data=%d %d¥n",

pthread getthreadid np(), gData->threadSpecificl, gData->threadSpecific2);
bar();

void bar() {
threadSpecific_data_t *=gData = pthread_getspecific(threadSpecificKey);
printf("Thread %.8x %.8x: bar(), threadSpecific data=%d %d¥n",
pthread getthreadid np(), gData->threadSpecificl, gData->threadSpecific2);
return;

}

void dataDestructor(void *data) {
printf("Thread %.8x %.8x: Free data¥n", pthread_getthreadid np());
pthread_setspecific(threadSpecificKey, NULL);

free(data);

1

int main(int argc, char x*argv)

{
pthread_t thread [NUMTHREADS] ;
int rc=0;
int i
threadSpecific_data_t *gData;

printf("Enter Testcase - %s¥n", argv[0]);
rc = pthread_key create(&threadSpecificKey, dataDestructor);
checkResults("pthread_key create()¥n", rc);

printf("Create/start threads¥n");
for (i=0; i <NUMTHREADS; ++i) {

/* Create per-thread threadSpecific data and pass it to the thread */
gData = (threadSpecific_data_t *)malloc(sizeof(threadSpecific_data_t));
gData->threadSpecificl = i;
gData->threadSpecific2 = (i+1)*2;
rc = pthread create(&thread[i], NULL, theThread, gData);
checkResults("pthread_create()¥n", rc);

}

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {
rc = pthread_join(thread[i], NULL);
checkResults("pthread_join()¥n", rc);
}

pthread _key delete(threadSpecificKey);
printf("Main completed¥n");
return 0;

}
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/*

FileName: ATEST22.java

The output of this example is as follows:
Entered the testcase
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Create/start threads

Thread Thread-1: Entered

Thread Thread-1: foo(), threadSpecific data=0 2
Thread Thread-1: bar(), threadSpecific data=0 2
Wait for the threads to complete

Thread Thread-2: Entered

Thread Thread-2: foo(), threadSpecific data=1 4
Thread Thread-2: bar(), threadSpecific data=1 4
Testcase completed

*/

import java.lang.x*;

public class ATEST22 {
public final static int NUMTHREADS = 2;

static class theThread extends Thread {
int threadSpecificl;
int threadSpecific2;

public theThread(int i, int i2) {
threadSpecificl = i;
threadSpecific2 = i2;
}
public void run() {
System.out.print("Thread " + getName() +
": Entered¥n");

foo();
return;
}
void foo() {
System.out.print("Thread " + getName() +
": foo(), threadSpecific data="
String.valueOf(threadSpecificl) +
String.valueOf (threadSpecific2) +

+

bar();
}
void bar() {
System.out.print("Thread " + getName() +
": bar(), threadSpecific data="
String.valueOf(threadSpecificl) +
String.valueOf(threadSpecific2) +

+

}
}

public static void main(String argv[]) {
System.out.print("Entered the testcase¥n");

System.out.print("Create/start threads¥n");
theThread threads[] = new theThread[NUMTHREADS] ;
for (int i=0; i <NUMTHREADS; ++i) {
threads[i] = new theThread(i, (i+1)%2);
threads[i].start();
}

System.out.print("Wait for the threads to complete¥n");

for (int i=0; i <NUMTHREADS; ++i) {
try {
threads[i].join();
}
catch (InterruptedException e) {
System.out.print("Join interrupted¥n");
}

}

System.out.print("Testcase completed¥nj");
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System.exit(0);
1
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ZD7=DHIZIE. PROCESS A7 — K A > MNZ THREAD(SERIALIZE) Z§E 9 % (COBOL DHFHE). i
13 Control f§7€IZ THREAD(*SERIALIZE) Z{F® L £ (RPG D). 1| DOEI a—I)L&ET ) 7ML
5L, —EIC 1 DOAL Yy REUNRZOED 2 =) THEEDO T O —I vy —2RITTEET, &%
WX, 7O —Y%— Pl BEUY P2 2o TWEHREZ 2 —)LIZDOWTEZLTHAELLD., | DOAL YR
MTOT—T%— Pl 2EIFLTNWER5IE, TOAL Y RO Pl OEFTEZETTHET, HOAL v R
70— v — Pl £ P2 OWTNHEFTTEETAL, EXVa—IEIUTIMELEZEL TS,
COBOL ¥7zlZ RPG 7O/ I<—Id, ZJO—)NLitlEEE b — 7B EN ALy R - =TI HETT D
tAINEEIIC LTI DERA. 2E X RPG £7/213 COBOL 7O — v — N HBRLESE L »
AL TWERNELTSH, RPG BLY COBOL IFTARTOTOL—T v —T, FGCEEGE 7O 2
EEHLET, £0772D. YIVF ALy REEET ILE RPG £/z13 ILE COBOL Z#Hd 55E1E. WD
T% THREAD(*SERIALIZE) Z 8@ L7233 7e 0 £4 A,

A B

(7 X=2D TZALw R« =T TRHRWBEEIFOHE L] |

Bifr, ~IVFAL Y R -7 7Ur—2a il ALy R t—=T7 TEARVERSLI AT A - —EAAN
DTV AENEETLHIENDDET, TNSOEKREITFOHT., ZeRELFENNONH D F
ER

OPM SETODAVY ROEEEIF
FUVTFI - TarI A ETIL (OPM) 707 I 481F, ALy R-t—7TldH0 A,

JRNWNFALw R 7T r—2a 0T RIIC, OPM 7' 0% 5 L% Integrated Language Environment
(ILE) IZXA1 7L —>a>l, ALy R t—JICLTHBIMENHDFET, I—HF—ERD Java AV v
RS OPM 707 I LZEFOH S BT /ZEW, YIVFALY R 77— 325 OPM 71
75 KEROHTHEND HEE1F. OPM 707 5 LAEETTHHO T O AZHBL TI7ZI N,

BYRERE S

RR=2D 2Ly R-T707I5LDETIV |

SIWVF ALy R - 7075 LADERICIE. W<DRDOETINRHD T,

RIVFAVY R - 237DFNydEY—ER
RIWFALY R« 2aTdOTFNw T ES—EAITDNTIE, ZZIZidENTnWailiastTr v 7 25M1R
LTL7ZEN,
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Ot a THWATAHI AL, IRTOTOVIIVEBICYTEIFEVET., TNTNOSETTN
5DOMEEMNEDLIICEHINTVANIZIDOWNTIT., Information Center 2B SEED
DREYZEBRLTIZI N,

BB

9 X=2D TR BINFALy R - TOar53I07 - T5—] |

RIWFALy R 7TV r—2a OERKICHEEICRET LS 707320 - T30 D0dH D

F9,

Ay FHETF—SEZHETH AR
2aTdOY—EADEDIZHEHLNSAY S ROLLIE. “IVFALy R 7oAz R— T 5LOLH
INTWERA, TOED, BEEOIXYRIZ, P2ad7HNOEAcDAL Yy RIZHLTTIE/RLS., TNETE
FRUCEDICYa I L TEFEINET,

=70, LFoax > R, ALy REET—Y2R®ETH-0I1ICEINE L=,

Ja gDy 7T (DMPJOB) X K:
Cadoy T aAXCRIE. 1 DO a T THOTRTOAL Y REY > TT5EDITRDEL
7o AL w FEHET—#1Z., I~ 2> RO JOBTHD /NT A —4 —IC X OFHAAIREIC/ZD T, KD
BlE., ALy RBEBET—YNRNEEZNEXINFAL Y R - Dad ¥ T2HIET 25 HEERLTWY
EJCIN

STRSRVJOB JOB(000000/USER/JOBNAME)
DMPJOB PGM(*NONE) JOBARA (*NONE) ADROBJ (*NO) JOBTHD (*THDSTK)
ENDSRVJOB

L —ABdk (STRTRC) a7 R:

NU—ZBth a2 RTE IVFALY R - 2adJANOITRTOAL Yy RERNL—ALD,
JRWFALY R 2aTdNThRL—AT25ALy RZEAERNITREKR 20 BEXTHRELZDTSHIE
MTEET, L —Z - LI—RIZIE, EDAL Y RNV O—RZ2OJVICEELEZNERT 2D
DALy R ID BfIFenNET, ROHNINI, YXIVFALY R -2adJORL—A2RET 5 HikzE
RLTWET,

STRTRC SSNID(MYSSNID) JOB((000000/USERNAME/JOBNAME (*ALL)))
... tracing the job
ENDTRC SSNID(MYSSNID) DTALIB(MYLIB) PRTTRC(*YES)

KROFNL, RIVFAL Y R« Pa THORESINZAL Y RO ML —AZ2HIET 2 HiEERLTW

ESCIR

STRTRC SSNID(MYSSNID) JOB((000000/USERNAME/JOBNAME (00000001 00000002 00000003)))
. tracing the job
ENDTRC SSNID(MYSSNID) DTALIB(MYLIB) PRTTRC(*YES)

91 BEST— KAl (FFDC) BI%L:

FFDC &, 707 7 LAZWikiEE (APAR) ([0 L CTHEZIRE T 57201, J0r/ oL, H—E
A TOT7 I L, FREFED 2 THHATETSHETY. FFDC IMEZDO7ICiHEEL. SEIR
AN T EREL, BMESMTT—YZ2NELET,

RIWFAL Y R 7077 LA THATZHEICIE. FEDC 1352213 REL T A, XILF AL v
R 7075 ATIEORHT & FEDC OYR— MIEDHNIC2 0 £, LFOYR— RGN E
—g—o

s THIHHBERONE, BIARZDERD QPSRVDMP AT =)L « 7 7 A L NDKEHH,
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o FEERA N, EIRANY T, BLOKE /BRI 07 T LABE#RDO QPSRVDMP A
—) s T AINANDKM, a7 - alicbhbIDERNEENET,

« a3 JD¥ 7 (DMPIOB) I~ > RDBHA,

FTox 7 b0y T, BEEEOER. FEREHRH O T — & NEICBET S FFDC Yk —
M, XIVFALY R PaTd TR’ THER A,

7254 bF-LOa—-4%—

RIVFALw R« 7TV =232 2T\ 732203, =274 L= —ICEZADONE
FisHETT, 7948 La—F—&i3, 77U r—2a DNOMEZBIFTEZ5LD ML —AEHEE
TIAD=DDOT A1), BNy Ty —, FREZTOMOAF Ty bEFELET,

BIEANDAD OREBEDN SOOI, 7910 b - LO—F—IC L — AN MBHREHRTT. B
WCESNDZNIA=F —, flll7O—DORELBEE, XTI —FHFLREBHEITRHESNETT.

Pthread 71 72U =&, 77U r—> a3 VNEEZ N L — AT 57200 FEE2EHELTWET, FL—X
T, A7 a0 L —A - RARZYVED, LaA—F—OF > | 72082, 77U r—3
AEHINAIINTHZEICED, IRTOMNL—A « O—REZRETHZENTEET,

SFEIFERLARNNVDORL—RAEFATEHIENTEET, 7S T—a WL —Z - LR ZBDDHY
B, BETDHBRL—ZX LRI ThL—ZA AR MDFa—Z2HLEZD, FL—Z - LRXVEEHLRZD
TH5DET7 TV —2a>DEMLETY, Pthread 71 77U —3, TDEHD API, Y70, BLXUOKL
—A - LRIVERZEHBELTWET,

Pthread FL—ZADEAE, T5— LA FL—RAIZIE, T5—+« LRNVEREDORL—Z « RA 2 2
UMFERINET, BHRL N - L= TR BRI —Z - RA > MIMAT, IXRTOLT— - X
JVe hL—=Z «RA R PL—23NFT, TELN)L s hL—Z - RA 2 RTIE, IXRTOLARILN K
L—2ZNET., ERL—Z - KA 2 MiE. ALy R ID, SUBBMOY AL - AV T, BIXUOKL
— X« TADNHHBWICEENE T,

N —ZZ@FHMEEICTS CL O R, £R7T5 CL IV R, BIOWETS CL a< > RS,
i5/0S O—EE L THARAENTNET,

FL—ZA - RAFHORL—Z « Ny T y—ld, I—H—+ AR—Z - F 7217 bELT QUSRSYS
FTATIT)—=IMERSINET., FL—R - N 77 —ITIF QPOZxxxxxx EWILHINHTFTSENTNET,
ZZT xxxxxx (3. RL—AZFETLEIaT D 6 HivalT&kmE2ELET,

ML —ZICBE L2 APL 1ZRDEBDTT, FFICTDONTIZ. UNIX X APl O&RIZZHEL T /FS
t/)o

« QpOzUprintf - 74— MNEAHD ML —A -« T—% ZHIT %

* QpOzDump - 74— v MNAAHD 16 T —F %5 > TT5

« QpOzDumpStack - AL RIENHH L OMERH LAY v I &5 > T 5

» QpOzDumpTargetStack - % —*>"w k « ZLw ROMUNHLAY v I &5 > T§ %
* QpOzLprintf - 74— v MEADT a7 - OF « Avyt—IZ2HRIT S

N —2AZEET 27200 CL aY > FIZROEBDTY,

« DMPUSRTRC - fESN/=Pa 7D ML —ANEZEY > T 9%

* CHGUSRTRC - fRESN/=Ya 7D L=k (1 X, iRL, Z7U7) 28ET 53
 DLTUSRTRC - 23 7O kL —AICBEMITSNZRERNL—A - T2V M2HIBRT 5
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fl: 254~ - LaA—F—HAHI (Pthread 705 5 L)
ZOHITIE, PATLRBEOTIA N - LO—F—FZII L —Z - A 25 —T 2 —A%MHT % Pthread
TSI hERLTVWET,

W O— REIEMATSE. fTR—20 TO—Fel3 %5 1Ty ARED L OB ] D4t fE
LEbDEBBSNET,

/*

Filename: ATEST23.QCSRC

Use CL command DMPUSRTRC to output the following tracing
information that this example traces.

This information is put into a file QTEMP/QAPOZDMP or to
standard output.

The trace records are indented and labeled based on thread id,
and millisecond timestamp of the time the tracepoint was cut.

The following trace output occurs when the optional parameter
'"PTHREAD_TRACING' is NOT specified when calling this program.

If the optional parameter 'PTHREAD_TRACING' is specified, many
more tracepoints describing pthread library processing will occur.

Use the Pthread library tracepoints to debug incorrect calls to the
Pthreads library from your application.

Trace output ---------
User Trace Dump for job 096932/MYLIB/PTHREADT. Size: 300K, Wrapped O times.

--- 11/06/1998 11:06:57 ---

0000000D:133520 Create/start a thread

0000000D:293104 Wait for the thread to complete, and release their resources
0000000E:294072 Thread Entered

0000000E:294272 DB51A4C80A:001CDO L:0008 Global Data

0000000E:294416 DB51A4C80A:001CDO 00000000 00000002 K e eie e, *
0000000E:294496 foo(), threadSpecific data=0 2

0000000E:294568 bar(), threadSpecific data=0 2

0000000E:294624 bar(): This is an error tracepoint

0000000E:294680 Stack Dump For Current Thread

0000000E:294736 Stack: This thread's stack at time of error in bar()

0000000E:333872 Stack: Library / Program Module Stmt Procedure

0000000E:367488 Stack: QSYS / QLESPI QLECRTTH 774 : LE_Create_Thread2_ FP12crtth_parm_t
0000000E:371704 Stack: QSYS / QPOWPTHR QPOWPTHR 1008 : pthread_create_part2
0000000E:371872 Stack: MYLIB / PTHREADT PTHREADT 19 : theThread_ FPv

0000000E:371944 Stack: MYLIB / PTHREADT PTHREADT 29 : foo_ Fv

0000000E:372016 Stack: MYLIB / PTHREADT PTHREADT 46 : bar__Fv

0000000E:372104 Stack: QSYS / QPOZCPA QPOZUDBG 87 : QpOzDumpStack

0000000E:379248 Stack: QSYS / QPOZSCPA QPOZSCPA 276  : QpOzSUDumpStack

0000000E:379400 Stack: QSYS / QPOZSCPA QPOZSCPA 287  : Qp0zSUDumpTargetStack

0000000E:379440 Stack: Completed

0000000E:379560 foo(): This is an error tracepoint

0000000E:379656 dataDestructor: Free data

0000000D:413816 Create/start a thread

0000000D:414408 Wait for the thread to complete, and release their resources

0000000F:415672 Thread Entered

0000000F:415872 DB51A4C80A:001CDO L:0008 Global Data

0000000F:416024 DB51A4C80A:001CDO 00000001 00000004 E e, *
0000000F:416104 foo(), threadSpecific data=1 4

0000000F:416176 bar(), threadSpecific data=1 4

0000000F:416232 bar(): This is an error tracepoint

0000000F:416288 Stack Dump For Current Thread

0000000F:416344 Stack: This thread's stack at time of error in bar()

0000000F:416552 Stack: Library / Program Module Stmt Procedure

0000000F:416696 Stack: QSYS / QLESPI QLECRTTH 774  : LE_Create_Thread2_ FP12crtth_parm_t
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0000000F:416784 Stack: QSYS / QPOWPTHR QPOWPTHR 1008 : pthread_create_part2

0000000F:416872 Stack: MYLIB / PTHREADT PTHREADT 19 : theThread__FPv
0000000F:416952 Stack: MYLIB / PTHREADT PTHREADT 29 : foo_ Fv
0000000F:531432 Stack: MYLIB / PTHREADT PTHREADT 46 : bar__Fv
0000000F:531544 Stack: QSYS / QPOZCPA QPOZUDBG 87 : QpOzDumpStack
0000000F:531632 Stack: QSYS / QPOZSCPA QPOZSCPA 276  : QpOzSUDumpStack
0000000F:531704 Stack: QSYS / QPOZSCPA QPOZSCPA 287  : Qp0zSUDumpTargetStack

0000000F:531744 Stack: Completed
0000000F:531856 foo(): This is an error tracepoint
0000000F:531952 dataDestructor: Free data
0000000D:532528 Main completed
*
/
#define _MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <qpOztrc.h>
#define checkResults(string, val) {
if (val) {
printf("Failed with %d at %s", val, string);
exit(1);
1
}

typedef struct {

A K K K

int threadSpecificl;

int threadSpecific2;
} threadSpecific_data_t;
#define NUMTHREADS 2
pthread_key t threadSpecificKey;

void foo(void);
void bar(void);
void dataDestructor(void *);

void *theThread(void *parm) {
int rc;
threadSpecific_data_t =gData;
PTHREAD_TRACE_NP({
QpOzUprintf("Thread Entered¥n");
QpOzDump("Global Data", parm, sizeof(threadSpecific_data t));},
PTHREAD_TRACE_INFO_NP);
gData = (threadSpecific_data_t *)parm;
rc = pthread_setspecific(threadSpecificKey, gData);
checkResults("pthread_setspecific()¥n", rc);
foo();
return NULL;
}

void foo() {
threadSpecific_data_t *gData =
(threadSpecific_data_t *)pthread_getspecific(threadSpecificKey);
PTHREAD_TRACE_NP(QpOzUprintf("foo(), threadSpecific data=%d %d¥n",
gData->threadSpecificl, gData->threadSpecific2);,
PTHREAD_TRACE_INFO_NP);
bar();
PTHREAD_TRACE_NP(QpOzUprintf("foo(): This is an error tracepoint¥n");,
PTHREAD_TRACE_ERROR_NP) ;
1

void bar() {
threadSpecific_data_t *gData =
(threadSpecific_data_t *)pthread_getspecific(threadSpecificKey);
PTHREAD_TRACE_NP(QpOzUprintf("bar(), threadSpecific data=%d %d¥n",
gData->threadSpecificl, gData->threadSpecific2);,
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}

PTHREAD_TRACE_INFO_NP);

PTHREAD_TRACE_NP(QpOzUprintf("bar(): This is an error tracepoint¥n");
QpOzDumpStack("This thread's stack at time of error in bar()");,
PTHREAD_TRACE_ERROR_NP);

return;

void dataDestructor(void *data) {

}

/*
/*
/*
/*
/*
/*

PTHREAD _TRACE_NP(QpOzUprintf("dataDestructor: Free data¥n");,
PTHREAD_TRACE_INFO_NP);

pthread_setspecific(threadSpecificKey, NULL);  free(data);

/* If doing verbose tracing we will even write a message to the job log */

PTHREAD_TRACE_NP(QpOzLprintf("Free'd the thread specific data¥n");,
PTHREAD_TRACE_VERBOSE_NP) ;

Call this testcase with an optional parameter 'PTHREAD TRACING' =*/
If the PTHREAD_TRACING parameter is specified, then the */
Pthread tracing environment variable will be set, and the */
pthread tracing will be re initialized from its previous value. */
NOTE: We set the trace level to informational, tracepoints cut =/

using PTHREAD TRACE_NP at a VERBOSE Tlevel will NOT show upx/

int main(int argc, char x*argv) {

pthread_t thread [NUMTHREADS] ;
int rc=0;

int is
threadSpecific_data_t *gData;

char buffer[50];

PTHREAD_TRACE_NP(QpOzUprintf("Enter Testcase - %s¥n", argv[0]);,
PTHREAD_TRACE_INFO_NP);

if (argc == 2 && !strcmp("PTHREAD_TRACING", argv[1])) {
/* Turn on internal pthread function tracing support */
/* Or, use ADDENVVAR, CHGENVVAR CL commands to set this envvarx/
sprintf(buffer, "QIBM_PTHREAD TRACE_LEVEL=%d", PTHREAD_TRACE_INFO_NP);
putenv(buffer);
/* Refresh the Pthreads internal tracing with the environment */
/* variables value. */
pthread_trace_init_np();

}

else {
/* Trace only our application, not the Pthread code */
QpOwTracelLevel = PTHREAD_TRACE_INFO_NP;

}

rc = pthread_key create(&threadSpecificKey, dataDestructor);
checkResults("pthread_key create()¥n", rc);

for (i=0; i <NUMTHREADS; ++i) {
/* Create per-thread threadSpecific data and pass it to the thread */
gData = (threadSpecific_data_t *)malloc(sizeof(threadSpecific_data_t));
gData->threadSpecificl = i;
gData->threadSpecific2 = (i+1)*2;
rc = pthread_create( &thread[i], NULL, theThread, gData);
checkResults("pthread create()¥n", rc);
PTHREAD _TRACE_NP(QpOzUprintf("Wait for the thread to complete, "
"and release their resources¥n");,
PTHREAD_TRACE_INFO_NP);
rc = pthread_join(thread[i], NULL);
checkResults("pthread_join()¥n", rc);
1

pthread_key delete(threadSpecificKey);

PTHREAD TRACE_NP(QpOzUprintf("Main completed¥n");,
PTHREAD_TRACE_INFO_NP);

return 0;
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BE., AYw ZIERPFHARRE TR W L2 RT Ay =Y NFRINET,

o AL v RHMEHMME (mutex) 47> a .

IDAT a3, FEDAL y REBEEMITENTNDETNTO mutex Z2FRLET, TOHITIF,
REH D mutex . FIHFREIC/RDETAL Y RDFHEL TWD mutex bEFENET, FHELLZAL
w RIZ, BT 5172 mutex WRWEEIZIE, TDOTa TEZIEFAL Y RIZDOWTIE mutex Avt
—IFEREINER A,
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RIVFAVY R -2a3a7DoFNyd
spawn() API (&, TNV T HEDOTIVF ALy R - 707 5 AEERIECHTRICT N 7 -y a >
ERBT H720D AN A LEREEL 7,

QIBM_CHILD_JOB_SNDINQMSG BREZAEKZ 1| ITRETHE, ZOHREZHIHTLZENTEET, 20D
BRREABOMERHIZDOWTIE, System API Reference [ZRL#EL I 31TV 5 spawn() API O DR ZZH
LTSN,

SPAWN < > R#illd, i5/08 + 7 3> 7. i5/08 Hl#EY—) « 514 751U —, QUSRTOOL O—& L
TREEEINTHBY, FNEHEHAEFIIEBETSZIENTEET, QUSRTOOL 177U —DT7 71 )b
QATTINFO IZ& % A > )N— TPOZINFO Z1%. SPAWN CL I~ > ROIERAENRLEHINTNET,

JNWVFALY R - 707 I A5BLOT N T «twia aE TdT520a 7OMB 7O A3, BER AT

w7 EFETTHIAY R (SPAWN OX 2 RigL) ZERTH I EICKVBMETHZEHTEET, AT
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o Y—EZ - Y3 JOBIA (STRSRVIOB) X > R&E{HioT, YXIVFAL Yy R - 7OV LE2ETLTWY
57 a Iy —EAREMT S

o T/Nw 7 OB (STRDBG) aAX > REMNFNHL., FNv /95707 I L&BML. 7TL—21K1 2K
TRET D

o ALY RMTL—URA My RLAEEZIZZDZIEEZY—EA - Ya JIT@HML, PardnAL
v REEETEHESICTS

o TN H—+ HHR—RMIXDITXRTDOAL v R&EIET S

s RINDTNY THEHENSERNEZT Ny T « A2 ReFHiTd %

e JL—UHRA > hEEY FLEALY B, ZTORICMOTRTOAL v REZHHTS

s TNV ITMETTEHETLEDOYA I ERDIKRT

o TNNw DT (ENDDBG) I~ > RZIFOHT

ALy R FNy THEEEOFICOVTIE, BFO Ry 7 2BRL T ZE0,
.

« [SPAWN CL I~< > K. QUSRTOOL #i

. |WebSphere Development Studio: ILE C/C++ Programmer’s Guide (SC09-2712) PDFl@

« [ILE #2 (SD88-5033) PDH %

RVFAVY R - 77V —2a3a>D57 X M3
FAME, INFALY K - OS5 LAOERS 2RIET 5T 0L AICBT 2A78HE1 > FTT,
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2. B 2Ly REERELTLESI N,
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