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/* Testcase: SQLEXAMPLE */
/* */
/* Function: */
/* Demonstrate how Embedded SQL can be used within a */
/* threaded ILE C program. This program creates and x/
/* populates an SQL Table with data. Then, threads are =*/
/* created which each open a cursor and read all the */
/* data from the table. A semaphore is used to show */
/* how threads execution can be controlled. */
/* */
/* To compile program: x/
/* CRTSQLCI OBJ(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) */
/* */
/* To invoke program: */
/* SPAWN QGPL/SQLEXAMPLE */
/* */

/***********‘k******‘k**‘k***********************************/
#define _MULTI_THREADED

#include <pthread.h>

#include <sys/sem.h>

#include <sys/types.h>

#include <fcntl.h>

#include <stdio.h>

#include <unistd.h>

static int semid;
static struct sembuf op_tryl[1l] = {0,0,0};
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/*
/*
/*
/*
/*
/*
/*
/*
/*

efine MAXTHREADS 2

id xthreadrtn(void *parm);

t main(int argc, char x*argv)

int rc;

int *status;

pthread t thids [MAXTHREADS] ;
EXEC SQL BEGIN DECLARE SECTION;
int i, s

char insert[200];

EXEC SQL END  DECLARE SECTION;

EXEC SQL INCLUDE SQLCA;
EXEC SQL INCLUDE SQLDA;

/* 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=semct1(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;

inerror:

printf("ERROR: sqlcode = %d sqlstate = %d\n", SQLCODE, SQLSTATE);

*kkkkkkkk k% *khkkkkhkkhkk k% ********************************/
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 */

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

RNVFALY R -7 TUr—a
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void *threadrtn(void xparm)
{
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_tryl[0],1);

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(), HV1, HV2);
1

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
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thid:00000000 00000022: fetch done... COL1=9 COL2=108
thid:00000000 00000023: Done!

thid: 00000000 00000022: Done!

Threads joined
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WA TS 22— 2T EHEE. AT LK TAL Y ROBEIEMLNRD 5N 5 HEICEEEZGA X
3—0

fl: ALY ROEHERET S (Pthread AT 5 L)
ZopITIE, TO0EELIREE] AL vy Ri@ME% Pthread 707 I LA TRET D HiEEZRLET,

H: - RplzfATLE, 2 RX=20 IO— RICBT 5 51 > AP L R HIEI DRI
L7ZbDEBBEINEKT,

/*

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);
1
1

void xtheThread(void *parm)

{

-

printf("Entered the thread\n");
return NULL;
}

int main(int argc, char x*argv)
{
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");
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rc

= pthread_join(thread, NULL);

if (rc==0) {

printf("Unexpected results from pthread join()\n");
exit(1l);

}
sleep(2);

printf("Main completed\n");
return 0;

}

fl: ALy FOREMZ{RETS (Java TAT S A)

ZOFITIE, &R AL w REH%E Java 7OV TS ATRET D HEERLET,

E: O—REIZFEATHE, B2 RX=20 [O—RIZBHT S 71 2 ABWMB IO FIE) [0 &MICFE

/*

L7zbDEBBREINEKT,

FiTeName: 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() +

||\||\n||);
}

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");
1

System.out.print("Testcase completed\nj");
System.exit(0);
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ALy REERT 20N, AT ARETNCEAEDOAL Yy REHIO—R2HD L TET, ALy Rifkhla
—Rid. ALY REFTNY LD, FL—ALKED, ZOMOEIEEZEITLZDTHHEICHEHTE
LREMTT, COALY REHI—RIE, ALy FZEERETLLOICHES ZLFEBEL ZEA.

ALy REERTS APL D% <13, HILIERSNZAL Yy REET ALY R - A7 hERIEBND
RVERLET, COALY R AT AL THLWAL Yy REBIETHZENTEET, £
2o TOALY R ATz " eRMA TP/ FELTHEAL T, ALy ROV ZK T T2 D%
THIEHTEET,

fl: ALv FZEMIBT S (Pthread 7O 5 A)
ZOBITIE, Pthread 7OV T A TALw REBIAL., TIUTNTA—F —2ET HiEERLET,

H: O—REIZHEHTZE, B2 X=20 TO—RIZBET2 71 AERB L O FEH) [D&RGICRE
L72bDERBINET,

/*
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_ getthread1d - np();
printf("Thread ID %.8x, Parameters: %d is the answer to \"%s\"\n",
tid.intld. 10 p->threadParml, p->threadParm?2);
return NULL;
1

int main(int argc, char xxargv)

{
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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);
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: ALy RZBIET S (Java 7AT S 4)
7Oy I M, Java 7O ITALATAL Y REZRIBET S HiEERLTVWET,

H: I-REIZEHTEE, B2 R=D0 TO—RICET 3 71 2 ZERD L OV R 0RBICFE

L7ZbDEBBEINEKT,

/*
FileName: ATEST11.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;

1
public void run() {
System.out.print("Thread Parameters: " + String.valueOf(threadParml) +
" is the answer to \"" + threadParm2 + "\"\n");
1
1

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();

RNVFALY R -7 TUr—a
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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);

}

ALY RZERTTS
ALy RN ZZETTHE, BTOT7 7> aZ2R0D, AT L - U —AZERL THD X L v KoMV
HTE5L51CLFET,
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ALy REREFICIE R SN —F oMb R5 28T, ALy R&EERTS APL Tl @H. 1)
HIL—F oo ORONA T a THRWERICAL Yy RER TI®2DD AN A LNREINTHE
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—H#D API Tld, BINAATZZXLBYR—FINTVWET, ALy RETOFN AT Z AL, AN
BNEISNE ALy RS TR TAL w B T T8I0 > TWET, —FEL T, ALy Rigk-
TEH SNz Java BISAH D X7

BITMZDNWT O, /23 AL Y RERTTLZ2OMOFIEIIDODNTIE, REEOEREZSRBLTLESE
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[0 R=>0 TRET VI T4 TELTOAL Y R |

1 DDALw R, BIOAL Y RWETITHETHET D EEE. ALy REKRZEILT)IFT o T&L
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Bl: ALy RZEET TS (Pthread 7055 A)
ZDOFEITIE, Pthread 7OV I A TAL Y REKRTT S hHEERLET,

W O— REIEMATSE. BRI R—D0 TO— B3 %5 1Ty ARED L O] o4&t FE
LEbDEBBSNET,

/*

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
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#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;
const int THREADPASS = 0;

void *theThread(void *parm)

{
printf("Thread: End with success\n");
pthread_exit(__VOID(THREADPASS));
printf("Thread: Did not expect to get here!\n");
return __VOID(THREADFAIL);

1

int main(int argc, char xxargv)

{
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 FEERTTS (Java AT S5 L)
ZOHITIE, Java 7OV TALATAL Yy REKRTITZHEEZRLET,

H: O—RpIZEATDE R2RA=20 TO-RICEHT S 51 v AERB L Ol R H) [D&MICFEE
L7zbDERRINET,

/*
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.x*;
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public class ATEST12 {

static class theThread extends Thread {
public final static int THREADFAIL = 1;
public final static int THREADPASS = 0;

int _status;

public int status() {
return _status;

}
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;

}

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");
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("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 FOBYEL
ALy RESMBH ST T HAICLD . WEAES HPBEREETTSAL v RE, 5 TRICRD T
ZENTERT, LW<OHO APL AL TAL Y RERD KT T ENTEXT,
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ALy ROWODE UM TEELTHERL TS ZES W, 725 API T. well-defined cancelation
points . AL RRY U —al - F—4BX0Oy a0 =27 v TTEH5ANZXLDHEBEIN
TWRWES, T—YMNEEE2Z7=0. 770 5= a3 >HNIicTy ROy IV0FEETSEKER DN
HDET,

#E: Java Development Kit /N— 3 > 1.2 DIBETIE. AL v R« 75 AICHEM., #F1k, BIE—KEIEA
Vo REFHIRETIEDDEFHBA,. TNEDAY y RIFZETIIBRNEHAREINTVSENS5TT, Z
NEDAY w RICE DRI NDHAEEIL, W< ODNDOEEDIREOBRERE, MO ANZA LTS T
RETHIENTEET, Java ODRFEN—T a JHERIND AN ZZALIZDNTIE, Sun £ED Java
Fa— KU 7)) (Java Tutorial) Z2ZHL T ZE W,

BY L &

R6 XR—2D TZAL v RE—FEIET 5] |

77U —2a > TALy RO Z —RMIEIET 5 2N, BIDOBENHVET, ALy RE—FHE

IET2&, TOAL Y RIZEoTREFEEIN TSI XRTORESESCOY 72 ED ALy ROIREILX, ENNH

IS ETHRFFSNET,

R7TRX=20 T2V v REFHT 5] |

TV r—2aTOMETAL y RE—REIE L2581, —FHEIELEA Ly RO E, Z DKM
SHEBTEELT,

I3 3 1

[ [Sun Java Fa—HKU 7)Y

Bl: Ay RERYET (Pthread 7045 5 A)
ZOPFE. Pthread 707 T AT, EREFETLTWS ALy REZRODEITH T,

E: O—REIZFEATLE, 2 RX=—20 [O0—RIZBT S 71 2 ABEWMB IOl FIE) [0 &MICFE
L7ZbDEBIBREINEKT,

/*
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 Tong running request
Thread: Looping or long running request
Wait for the thread to complete, and release its resources
Thread: Looping or long 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);
}
1

void *theThread(void *parm)

{

— -
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printf("Thread: Entered\n");
while (1) {
printf("Thread: Looping or long running request\n");
pthread_testcancel();

sleep(1);
1
return NULL;
1
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 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;
}

fl: ALy FERYET (Java 7O S5 L)
ZOHFNZ. Java OV T AT, ERHEIETLTWA ALy RERDIHETHITT,

fE: O—RFEZEATDE, B2 RX=—20 [O0—RIZBT % T 1 22 AEWMB IR F ) [0 &MAICHEE
LebDEHRBEINET,

/*
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 Tong 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.x*;

public class ATEST13 {
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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() {
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.sleep(3000);
1
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");
1
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);

SRIVFALY R 7Y FUr—a> 25



Ay FZ2—BEILET S

7TV r—a TALy RO —RMICEIET S 2 &0, BIDHEAENHVET., ALy RE—KiE
IET2&, TOAL Y RIZEXo TR EN TS TR TORESESCOY 7 E2ED AL v ROIREILZ, ZNNH
flansETHREINET,
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fl: Java 7OV S LAZFERLTAVY RZEHETS
ZOFNE, Java 7OV I AT, IEENPRETETFLTWS ALy R2—KiE 1956 TT,

E: O—RFRZFEATHE, B2 RX=2D [O—RIZBT % T 1 22 ABWMB IR F ) [0 &MICFE
L7ZbDEBBEINEKT,

/*
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");

}
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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");
t.start();

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

1
public static void safeSleep(long milliseconds, String s) {
try {
Thread.sleep(milliseconds);
1
catch (InterruptedException e) {
System.out.print(s);
1
}
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/*

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>
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#include <unistd.h>
#define THREADGROUPSIZE 5

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

void *theThread(void *parm)
{
printf("Thread %.8x
printf("Thread %.8x
sleep(15);
printf("Thread %.8x %.8x: Done with work\n", pthread getthreadid np());
return NULL;

—

x: Entered\n", pthread_getthreadid np());
x: Working\n", pthread_getthreadid_np());

N o°

.8
.8

}

int main(int argc, char xxargv)

{
pthread_t thread [THREADGROUPSIZE] ;
void *status [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");
1
}

printf("Main completed\n");
return 0;

}
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/*
FileName: ATEST15.java

The output of this example is as follows:

Entered the testcase
Create some worker threads
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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

*/

import java.lang.x*;

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();

}

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

catch (InterruptedException e) {
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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);
}
1

}
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7TY, AU - Tar I L ETI (OPM) CL 70T T AEE, ALy R —T7TRHD EH A,

BEO7 7V —a 0%
RIWFALY R« 77— a3 > &2ERTEEEER, 77U —2a>DIRTO/IS—Y, F-ALw
Ret—TF574—0EDIZTTIr—2aMEHTHITXRTOY—EZAZFHT 2LERH D FT,

TV =2 a P THAINAEY—EXAL T APL NEDX SRR Y —AZMESNE. ALy R -
=Ty TN r—a D ERRTOLDICHEREEFEHTT., ALy R -7 THHHETREEZ
HHLEWGEGR. 77U r—2a 07— 38522 T 2 ReENH D £7,

ALy Rt =7R877Ur—a 2 ERT LA THICEEROIE, 2077 r—ra, £RE377
Ur—ar - b—EAMEETS APL & Y AT L - P—EXTY., ALy R t—71C95I12iF, i
AT B, FEE / BEOCERT52TTO APL BERUOY—EABAL Y R - =7 TRIN
F720 FH A, HEMICHERTS APL BROT AT A - UV =R, FHEiT 2 ONRICIKE T, FE
D APL ®ZAF L+ B—EAMNAL Y R« £—T70nEINE. [API] O RE v 7 2BHL T ZS 0,
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TINERETHENTEET,

Ay FEIOREELT2=v o
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EEEEE 2 DU EDORA Ly ROEBE#EY 723> T3, ALy RN, O L v REFRLU TREDR
A2 MIELTHASUZHETTHEDIICLET, FMLZELHERBETICUY —2A0HZERAS &,
TV r—ay s THIBEEZTLENHDET,

WHE. 2 DOA Ly ROFREIZIE. 1 DU EOREHE T 2 570 TOFERAMNBERL £, FHET) I T
g 7ER TV —2 3 TR EREHLENEER S S0 T = a DOMER EIMERT 5. K
LRNVOBEEEREY T r—2ar AT/ b (508 727 hTIERWw) T9,

B ROEEIETY 2570 I3 TFTOEBDTY, FEIZRIMENENSBWHNDIEFIC/E > TV
EJC IR

o WEREZAT YT

o FHEHEHE (mutex) BEIOXAL v R

e YT x—EAL YR

o FMHEHEAL YR

s FIET) 54 TELTOAL Y R
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R6 XR—2D TZAL v RE—FEIET 5] |

7TV —a o TALy ROWHEZ —RENEIET B 2 &0, R DEENRHDET, AL v RE—FE
dsE, ZOAL Y R &of%héhf“%?«f@?@%ﬂ/7%EUXV/F@% 1. ENNH
FINDETHREFINET,

b1 X=>D TZL v R« =T TRWEEIFOHE L |

Bifr, YIVFALw R 77— a M ALy R b= TRABVEESCI AT L - H—EZADY
DR AEBEETHIENHDET, N6 OHAMEITOHT, BERRBAHENNDONHD £,

Compare and Swap &%

XA H—T—A (M) @ Compare and Swap (CMPSWP) fa3&ffi> T, YV F AL w K- 70O
TILDT—HICT I VAT EHIENTEET,

CMPSWP miavid, mADLA RS > K& 2 HHOKA RS > KMzl £9, TNS5NEZET
HIUE, AT T+ FARFT DR 2 HHOHEA RS > ROMBEICKNSNET, FETRTNL 2 &
HotigARZ > RN 1 FHOEA XS > ROMBEITHEHINET,

AT 72 51X, CMPSWP @isic kD, 2 BHOEKA RS > RN OZDICZIRD B EINThS, X
T T« FAXRT RN 2 BEHOHBAXRT > ROMBEITHEMNENDET, B0 CMPSWP @iicks7 7
T RATTELRLEDET,

Nl T 51X, 1 BHOREART > RLEANOKMHE, D CMPSWP ik s 7 7t A
WCOWTHEFHOEFEIZH D FR- AL, ZOLDIT, 2 FHOEA RS > REZFIE, 0BG cHA T
BRCCIHRTNUIE 0 FH/ A,

RO C X7OOI— RENL, BEEKEZFETFICEY>EZIEED T 50 HTEET,

#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; \

}

D= RENZBNWT, var 13D FEZI3ESDT 2. val 13 var \BMEZIZEET 28EE, e
BROMEERLET,

mutex ALy R

mutex (FHAHEM) 13, BEL TWEH ALY ROSE—EIZ | DIEFNT—FIT7I7EALED, BFEDT
TV r—ay s A—REEFTTLEOAMITIS20D. ALy RETEELTHEHALET,

mutex EWIFEL, AL v REITOMAHM (MUTual EXclusion) 2FEHTLHTUIFT 4T ATy
FDOEMETYT ., AMREL T, mutex DZEZEZVUT ATV - 272 aOREZS—DIIITEZADLITEN
T&EE9,

B mutex 1. 7T TUA—2 3 kD, RENFROT—F LHBICEEMT S NET, HIZIR.
PAYROLL DATA IZ PAYROLL MUTEX MBH#EffIT SN TWBELET, YU — 3>« O—R
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!Z. PAYROLL DATA 27 7 AT 5HiICHAT PAYROLL MUTEX 20w 27 LET, BIOALw RVF
—HIZT7 7 AT AHHIC mutex 2B DETSHE, mutex [FFDT—IADOT 7 AZMHIELET,

YERK (create). T 7 (lock), 7 > H w7 (unlock). XN (destroy) 1d. mutex THETI N5 H#MAK 72
BETY, mutex ZIEEICOY 7 LEAL Yy RN, 72097 3IN5ETED mutex DFFAEHFIZ/RD E
o mutex DOy 7 ZilkAHD ALy B, ENNAHRICE->TY > 0w 7 INS5ETHEL RITNIERD
FHA. TAEED mutex 27 >0Ov 7358, FHELTWEZL Yy RIZHENED, 9EIZZDOAL v R
N mutex OFTAEHEIZ/ZDET, mutex ODFTARIZHIC 1 DTY,

mutex OFFHEREIIHREMNTT, mutex WHIFHTH S0, FIEED ALy RIMETHEDIERL
mutex 20y V7 TEEXT, V>OvVEROEMN, EFIZIiTONzOy JEROEREFUCIC/RSET,
mutex OFFAFIIEZDD EH AU, I—H—EE LZRENRIERT 5 & mutex FFHENY 1 L7 NI D
F9, 0w 7 ZRETERTINUT mutex FHEIZAIFRFICRERINET, FMICOWTIZ., ZHEHD API O&
BT, 77U =g CTEBICEREER mutex ) I T4 TESRLTLIZI N,

#il: mutexes Offiffl (Pthread 7072 L):

ZOFEITIE, A (mutex) 2o THHAT—INDT VL AZRET IV DOND AL v RZHIAT
%, Pthread 7OV I LERLTVET,

E: O—REIZFEATHE, B2 RX=20 [O—RIZBHT S T 1 2 ABWMB IR F ) O &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

UnTock shared data

Wait for the threads to complete, and release their resources
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 \
1
#define NUMTHREADS 3
pthread mutex_t mutex = PTHREAD MUTEX_ INITIALIZER;
int sharedData=0;
int sharedData2=0;
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void *theThread(void *parm)
{
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 i

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);

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;

}
Bil: mutexes D (Java 707 T L):
ZOFITIE, I—RDZUT oA v a D EERTD Java 7ET I LB RLTWET, Java T

. I—R - 70y 7 EEEAY Yy RTREF—T—RZ25 2 LIk, FROF TP o7 bEZIFE
FNT. HHEPEM (mutex) ERUCHEREZSELIENTEXT,

H: O—Rp12FHATEE, R2X=20 O—RIZET ST 1 &2 AW L O e HIE] O&MFICHE
L7bDEHRBINET,
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/*

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, leave synchronized block
Thread Thread-2: Start critical section, in synchronized block
Thread Thread-2: End critical section, leave 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.x*;

public class ATEST16 {

42

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 lTockObject = 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() +
": End critical section, leave synchronized block\n");
/********** Critical Section *******************/

}

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 1=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) {
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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");
}
1

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

}

RI7A—EAVY R

YT r— BT h T x—EBIEENS) &, PV —ZADOT7 7 AZHIEHT 57D HL
F9, B Tx—3. 1 DDA T UP b WA —EBRZDHIENTEET, EDOBY T+ —ITH
LR AT RRHO, ZTDOMEIT 0 LLIETT,

EOAL Y RHHNT L REEL LT, B I3 —20 v I TEHIENTEET (DI EE, BT —FF
BWEHWNWETD), 0 ZBATHTYREEILEDETEHE, EHELMO AL v RIZHDAL v KA,

FOEIT+—%T7 0O I THETHELET,

EDOALYy RN bEEALTERY 74 —27 20w 7 T5TENTEET (DT EE, X T+ —
BHIEDHNVNWET), BT —2EHTDE, FEADOAL Y RGN AV T v TINET,

BROEMABEX @AY D) TR Y71 —% 1 DO mutex HEHM) EBZ 22 ENTEE
T, EY 74 —& mutex DEKBENVIDT., FTEHEOETY. E~Y 7+ — 0%, ITAHEISEEMNIT SN
FHA, mutex EIFEWN, EY T4 —FEHRE (Ov ) LEZENBWAL Y RO, X7+ —%
BH (7 >0w 7)) §BHIENARERDTY, TDEOHIZ, 77— a >N TPHiEnEEzEZId &
MHHDT, TEHRETFZEDOIIREEITET T Z3 0,

FRL—=F 4 27« AT LE LFOW DDt Y 75— APl OBEIEEEEIRMEL TWET,

o Ty AIVIFRNCRl Y T 4 — B RE A B TERRE O & W FEHERE,

s WO DEY T —Fty NI =L, TOTIN—TITHLTT b3 v 7 BRIEEFETT D
fit.

o NIIVF AT MBI ZTT O HAE.

s BT —DHT R 0 1725 FTHRHET DHEHE.

s BEORMTFTHOAL v ROVENEL 7= EE 20 14T HEE.

#: Java [ZId, X T —Z2MHTHEEND D £H A,
Bil: T — Y2 RETHDDEI T+ — DA (Pthread 70275 L):

ZOFITIE, X Tgr— -ty hEFSTHAT—INDT VAR RET IV DOND AL v REIAT
%, Pthread 707 F L%ERLTNWET,

B I—RBIZEHT2E, 2= TO—RICBET 571 > AEHRB IR F ) O&MICHE
L7ZbDEBBRENEKT,

SRIVFALYR-7FUr—3> 43



/*

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); \
1 \
1
#define NUMTHREADS 3
int sharedData=0;
int sharedData2=0;
/* Simple semaphore used here is actually a set of 1 */
int semaphoreld=-1;

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

void *theThread(void xparm)

{
int  rc;
printf("Thread %.8x %.8x: Entered\n", pthread_getthreadid_np());
rc = semop(semaphoreld, &lockOperation, 1);
checkResults("semop(Tock)\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;
1
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int main(int argc, char xxargv)

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

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 < 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) {

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 = 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);
checkResults ("semct1(removeID)\n", rc);
printf("Main completed\n");

return 0;

}

FHEHEAVY R
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MEPHE (mutex) Z2FEHAT20v 7 - 70 b2)VE, @8F. &EE2EEECERSINET, ovr - JO
NaWEFEHRT 256, VA7 7y TOEDDOEBNAL Yy RThkbnnwksic, 7 7Ur—2a>T
fREAET D EMTEET,

Bil: ZUEEBOER (Pthread 70275 L):

ZOBITIE, FUAEKEFSTAL Yy RIZEHZ2@BHT S Pthread 7BV T L2 RLTWET, EDLD
TRAHEHEM (mutex) By 7 « 7O RIIAMEHA SN TVRENTHEHL T Z3 W,

B: O—REZFEATDE, B2 RXR=2D [O—RIZBHT 2 71 2 ABWMB IR F ) [0 &MICFE
LZbDEBBEINEKT,

/*

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 Tock
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: AT1 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
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 \
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 *parm)
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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 */
/* 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 last of the data */
if (sharedData==0) {dataPresent=0;}
/* Repeat holding the lock. pthread_cond_wait releases it atomically =/
1
printf("Consumer Thread %.8x %.8x: A1l done\n",pthread_getthreadid np());
rc = pthread_mutex_unlock(&dataMutex);
checkResults ("pthread mutex_unlock()\n", rc);
return NULL;

1
int main(int argc, char x*argv)
{
pthread_t thread [NUMTHREADS] ;
int rc=0;
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 Toop */

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

rc = pthread_mutex_Tock(&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 x/
if (rc) {
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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: FFEBOEH Java T0OF 5 L):

ZOHITIE, Java 77 BT wait BEW notify AV Y RO TRUEEEEMEHATS Java 707 T
LAZERLTWET, E0k57bOyy - 7O RINNFEHINTHEINMIEAHLTSEZSI W,

W O— REIEMATE. BRI R—D0 TO— B3 %5 1Ty ARED L O] 04t fE
LEbDEBBSNET,

/*

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

Producer: Unlock shared data and flag

Consumer Thread-2: Found data or notified, CONSUME IT while holding inside the monitor
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 inside the monitor
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 inside the monitor
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 inside the monitor
Consumer Thread-1: A1l done

Testcase completed

*/

import java.lang.=*;

/* This class is an encapsulation of the condition variable plus */
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/* 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;
1
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");
}
1
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;}
/* in a real world application, the actual data would be returned */
/* here */
1
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 Teaving the synchronized method */

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() + ": ATl done\n");

}

1

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");
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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
}

RELTVEITF4TELTDAV Y K

I DOAL Y KA JIOAL Y ROE T 5 THIET 5o Ed. ALy REKERMLTUI T TEL
THRAT S ZENTETET,

Z—45y ROAL Y BB, TRTOT7FUr—var - A—-ROEFTEETTHET, HEREDOAL v |
B EFNE T A MOFRBMET 7 = 7 ElRD E, ZORBMEA N ZZ LMD L OHHE LS D &
B,

L7 2740 JELUTHAT S AL v RiIZiE, OREHET 7 Zy 7 I3RS, FiEE & W
MHOFERL, ALy RIZ, ZEHNOAL Yy ROWHEMNZET L, ALy RO TT20E2[FDEFTY,

B e B

RORX=20 TZALy REKTT 5 |

ALy RO ZTETIHE, TOTY 72 a>Z2ZW0, AT L« UV —AZMBL THO AL v RAVE
ATESELDITLET,

AR—=RX-OQT—rar-Avs

AR—A O — a3 Oy 73 iBEHROEZEOE N1 MIHTrmEoy 728G L Ed, Oovr
WX DRBEBHRONENEEINZD, 77U r—a o idlBEANOT7 V7V ANEEINZ0DT B L1
HOFEVA, OvTiE, PATLDREETDERO—FICTETER A,

ANR—A - O — 3> Oy 7id, HAHM (mutex) DNMHEETHZOERUC LD AE#ED Y 7 2124 L £

9, L. AXR—Z - 07— 3> - OvTZi30n<DONDFT mutex ERBDET,

e ANR—Z -OF—3a>-Ovu7id, RERNRERSTVWET—YICHEHEFHATLIZENTEXT, A
R—=Z O —ar- -OQur7EFEHAT52012, 77— aTEBMA T2 7 NEEREZIR
SFEAMBEIEZHDFERFA, EITVA, T—HIXT VAL TWETXRTOAL Yy RPAR—Z - O —
vary-OwZEFALTOWENWE, 77— a BIELWEREZESNER A,
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o ANR—Z - OF—ar -OuZickD, 77Ur— a3, SxIFhayV7ERY A TOFEHZ
T LHZENTEET, A, AR—Z-OF—Tar- -Ourad5&, 2 DUEODZAL v RN
F—F =L THHAOY 7 2REGT5IENTEET,

o ANR—Z - OF—ar Qw7 TIREMDOOY Y « 14 TRREINTND =D, FiaHE D&M
mutex EIMIDICEAEDET, FMAENHADO Y V7 Z2EEICHETEZOTHIUL, 1 DOHHAOY
DITEBOMBEENNDENWD ZEHEHDET, 1 DOALy ROy 7 2859 51213, IXT
OOy E7 >0y 7 Lidhidan 8 A,

¢ ANR—Z O —2ar - OuINNT =LA LTEZDEEL. 77U r—3 3 > & mutex
TIREREARDET, AR—Z -OF—T 3> -OvIOEE, MOALy REDOFHEZRITT 1 DDA
Oy 79 5I2iE. % 500 Bl RISC (fi/hpaty b« A2Ea—4%—) aaNKLETY, mutex Tl
[ C/NATH 50 D RISC i THEAET. 72720, FERCHIBROSGA., AX—Z -0 —2 3 -
O 7 T b a8 D F/H AN, mutex TIIH 1000 HD RISC MHNHETT,

e Java I[ZIE, AR—Z - O —2 a2 - Oy 7 E2EEBEFATAIEENDDEFHAL, AXR—Z - OF—T
a2 Oy 2HHAT 5123 "1 Y —DFEANKEZNS T,

Bl: AR—Z - O —a3>OOv 2 (Pthread 7075 L):

ZOFEITIE, FHHEDZODAR—Z - O — 3> - Qw7 2L T, BEEZHHICYELT 2
Pthread 70O 7 5 AZRLTWET,

H: O—RpI2FHATEE, R2X=20 O—RIZET S T4 2 ZEHRD L O I O&RMFICHE
L7ebDEBRBINET,

/*

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

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

—
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#define NUMTHREADS 3

int sharedData=0;
int sharedData2=0;
void *theThread(void xparm)
{
int  rc;
printf("Thread %.8x %.8x: Entered\n", pthread getthreadid np());
Tocks1(&sharedData, _LENR_LOCK);  /* Lock Exclusive, No Read x/
/********** 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 */
/********** Critical Section *******************/
return NULL;
1
int main(int argc, char x*argv)
{
pthread t thread [NUMTHREADS] ;
int rc=0;
int is

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");

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;

1

I3 e

[(3X=2D T—RIEDOFHHEEAL v R - =T 57 1 —1 |

WIMIZE - TE, UV =Xt E, ALy RNZEDQYY — A2 BETHETESELLENH L0
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LGB TR, =T =DRFEDF Tl MIMLTETTE7 723 LT, PATLANA T
Vb - Oy IZERETLZIEEHDET, PATALIE W<DPDOT 2 a it/ LTHTI Vo k-
0y 7 Z2hifTLET,

FT7x b Oy ERETHEE, Ov & ALy RNTAEICLEZD (AL y RERHEME), Yot

ANTENCLZD (FObAE68HME) $§52ENTEET., HCTOBAND 2 DOAL Yy RENTE
NN 1 DOVATA - F TVl MIHT L TOAEMHEFDO Y 7 OBREEAADE, EESDAL Y
Rizcvbow N5z 6nNFEd, TNSNRELCTOCAICEENTWSRE, —HDA Ly RN, HFD AL
v ROy 7 E2RET5D%MHIET A2 EE3H0EE A

FTx b0l EEST, RUTOBARND 2 DOALy RN, 24TV M7V BATE
BNWEDICT BT, ALy REMEFHOA TP/ - 0w 7 E2FRATLHILENRHVET, AL v RE
PEHOA T b - Ov P, F—7 0t AKX 0BG SN 7O AEDHBEOA T/ K- Oy
7EFEELER A

FT7x b0 ZickD, TTUS—Ta s id, SEIEROY VERY A TOMEHAEZRETD ZEN
TEET, 2 DOUEOAL Y R, AU ATAL - ATV MU THRAD AL v REREFHD Y 7
ERETAHZENTEET, 77U r—alid, AR—Z - OwPIOBREERUIDBHETIEFIE A
HATDATP I K- OV ERETAHIENTEET., ZOLIIZ, 2 DUEDOAL Y RN 1 DO
=7y MIRLUTAL Yy REZEEOKAO Y V7 ZBGT 5 ENTEET,

FT b Oy I TREARPOOY Y « Y4 TNREINTNWEED, ATV - 0v 7 OFEED
BESMHEPEM (mutex) E13MIPICHEARD ET, ALy REFEFAOILHA O Y 71213, EEROFAEEZENN

H5ENDTEBHVET, KFAEENA Ly REMHIFHOLA DO Y 7 2 EEICRETE /20 THIUL, 1

DDALy R A Ly RERHEFEOHMO v 7 28159 21218, IXTOEHOy 7 Z27 >0y 7 Ligh
A= E IR

—ERY OMEMEERV Y R - €= T 1 —

RICE>TE VY —AOHMMEE, ALy RISZOU Y —AZREETZE TR EZBENHZND
LEt A, £EL. 77U =23 Yk THERO ALy RORED ) Y — A AT 2 LENH S
mHLNT, TOHEFY Y —AZEAL Y K - =T BRAETEOZMMUEL LT UZR 0 FE A,

WS DNDOHEZBHAL T, ALy K- =TRHET, BREEHEND Y - A28 25 ENT
TET., TOFEAEDHIER, BBERIUENTE T LiehEShe, 77U —2a 2 g e <HjIT
ELEOTIMEEMEALET. TV T ZITMATRIET 7 Zy 7 bR L., #IHERE T LS
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BY LR

1 "= TZL v R« =T TRWBEEIFOH L |

Beir. XIVFAL Y R - 77U — a2 ALy R« b—=TTIRRBRVEECI AT L - F—EZADT
DU AZMBBEETDHIENDDET., NS OBEKZEIRNNT, BEBREFENNDONHDET,

64 R=> D T RMBINFAL Y R - TOFII 07 - T5—] |

RIWVFALy R« 7T r—2a D OERKBICHEBICERETSZ IOV II 2T - TI3—Nn< Db DX
3_0

B e )

[51 X=>@ Tl ZX—=Z - 04— 300w > (Pthread 707 7 )] |

ZoBITIE, FHEHEDZDDAR—Z -0y — a2 - Oy 7 a2HHL T, BEREHNICHIET 2
Pthread 7027 I L% RLTNWET,

[55 XR=2>D T2V v REHOT—41 |

2 DONE, TiRbBb ALy R o=Vt E ALy REEOT—FZ2HAL T, ALy REFAOT—
HElERT B EMTEET,

f5: —EIRR Y O#MEAIL (Pthread 7O5 5 A)

ZoplE., —ERD O LY R — k2o T, BEEZHWICHELT S Pthread Y07 5 LZRL TN
ECIN

fB: O—RFRZEATHE, B2 RX=—2D [O0—RIZBT % T 1 2 AEWMB IR F ) [0 &MICFE
L7ZbDEBBEINEKT,

/*

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 = 0;

54 1BMi: 7ur/S532F XNFALYR T TUr— g



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 x/
initialized = 1;

}

void xtheThread(void *parm)

{
int  rc;

printf("Thread %.8x %.8x: Entered\n", pthread getthreadid np());
if ('initialized) {
rc = pthread_once(&oneTimeInit, initFunction);
checkResults("pthread_once()\n", rc);
1
printf("Thread %.8x %.8x: The resource is %d\n",
pthread _getthreadid np(), resource);
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]);

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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Ay K- O—AhJidiEE
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4]
|WebSphere Development Studio: ILE C/C++ Language Reference]

4]
|Websphere Development Studio: ILE RPG Reference]

f5l: Pthread 7O SADAL v K - O—AJVECiEE
ZopITIE, ALy R O—h)VEdlEEa#H L7z Pthread 707 J A% 7KL TWET,

H: A—REIZEHTZE, R A=V TO—RIZEHT 2 51 2 AERD L O e FH) [D&MIcFE
L7ZbDEHBINET,

/*
Filename: ATEST22TLS.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST22TLS
Create/start threads
Wait for the threads to complete, and release their resources
Thread 0000000000000036: Entered
Thread 0000000000000037: Entered
Thread 0000000000000036: foo(), TLS data=0 2
Thread 0000000000000036: bar(), TLS data=0 2
Thread 0000000000000037: foo(), TLS data=1 4
Thread 0000000000000037: bar(), TLS data=1 4
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Main completed
*/
#define _MULTI_THREADED
#include <stdio.h>
#include <stdlib.h>
#include <pthread.h>

void foo(void); /* Functions that use the TLS data =/
void bar(void);

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

_ thread int TLS_datal;
__thread int TLS_data2;

— -

#define NUMTHREADS 2

typedef struct {
int  datal;
int data2;
} threadparm_t;

void *theThread(void *parm)
{
int rc;
threadparm_t *gData;
printf("Thread %.1611x: Entered\n", pthread_getthreadid np());

gData = (threadparm_t *)parm;

TLS_datal = gData->datal;
TLS data2 = gData->data2;
foo();

return NULL;
1

void foo() {
printf("Thread %.1611x: foo(), TLS data=%d %d\n",
pthread_getthreadid np(), TLS datal, TLS data2);
bar();
1

void bar() {
printf("Thread %.1611x: bar(), TLS data=%d %d\n",
pthread_getthreadid np(), TLS datal, TLS data2);

return;
1
int main(int argc, char x*argv)
{
pthread_t thread [NUMTHREADS] ;
int rc=0;
int is
threadparm_t gData[NUMTHREADS] ;

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

printf("Create/start threads\n");
for (i=0; i < NUMTHREADS; i++) {
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/* Create per-thread TLS data and pass it to the thread */
gData[i].datal = i;

gData[i].data2 = (i+1)*2;

rc = pthread_create(&thread[i], NULL, theThread, &gData[i]);
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;
}

Bl: ALy REET—% (Pthread 70455 A)
ZOBITIE, ALy REBET—4 Z1ERT S Pthread 707 T A% RLTWET,

H: O—REIZEATHE, R2RX=20 TO—=RIZBHT ST 1 2 AERD L ORI [(DRMICHEE
L7zebDERRINET,

/*

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
}

typedef struct {
int threadSpecificl;
int threadSpecific2;
} threadSpecific_data_t;

-

#define NUMTHREADS 2
pthread key t threadSpecificKey;

void *theThread(void *parm)
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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() {
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();
1

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

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) + "\n");

+

bar();

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

+

}
}

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) {
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threads[i] = new theThread(i, (i+1)*2);
threads[i].start();
1

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

}
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Ny ZESEFERLET, T0kD, FUHHA T 7 1 IVITHL TW OO R % 555 T A #8#IEEET
THEEE. 74— RN VHEBZEHAL TWRWEDICEIZEETH, 771 ADT7 VA% U
IMEL TLZE 0,

Bl Z X, Thread 1 WXLV I—RAHNEETT7 74V A Z2HEHALTWSELET, TATALIE. FNHD
BAEICETBERZEZ 771V A DT 4 — RN ZEBICHKEMNL £9 . Thread | OAHIEIENTETT S
&, Thread 1 17 4 — RN\ ZHEBD T 4 =)V REMELARNS, 74— RNy VEBEREELET., 7
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iWUbAN@YﬁtX%?UYﬁﬂ?%’t”£9T74 RN 77t % (38 U 7217 U, Thread 2
L a—RAHHTBIEDDIZT7 7V A Z2AT2EEIIC. AT 0 — RNy VEEZFRHCHER L £
To%%&bf‘HmﬂZﬁ74“#ﬂ/7ﬁﬁ%ﬂh_ﬁﬁﬁét®‘Hmﬂlﬁ@%@bt%%ﬁ?
INBZERXRBVET, ZOLIBZEZ. Ty AINVDOEANT v A1)« hA > F—F7=137 71 IV 7
BEEHSTITONDEZICELCET. 77 IUNEAL Yy RTHMAMNTWSR S, BEITECEE .

o7 7V r—a - A= RERFSAT LD T 4 — RN ZHERICT 7 AL TWBH EEIZ, ZN5IC
KOTEEINDZEDRNWEDIT, FHbT V2w 7 Z2ffi>oTT7 4 — RNy JHEBZREL TIZI N,
B e R}

[R=CD TN FALY R - TOTIIL T TOT—FR=A DN TOEEHRIHA] |

RNVFALY R TOTILTT—IR—A&FHTZLEEL, INSOFBEFHITERL T30,

BREBTIILRERVY R

BIRDZENEDLDIT i5/0S ARL—F4 27 « PATALAETALw RESR—KLTWENZHIN
WX, ZHEHOY U —2 a3 > TEDOEIDICAL y RE2EETHIRI W ZHETEEd,

IOt r T a THWATAH AL, IRTOTOVIIVEBICYTEIFEVET., TNTNOSETTN
5DOEMEDIDITEBHINTNENIZTDOWTIE, Information Center IZH 5K SED |556
DNEy s EBRLTS EE L,

Java SEE CORL vy FDEEEIA

Java AL w Rid. java.lang.Thread 7 I AZ&HH L T i5/0S H—F) « AL v R« EF)ILO ETHEL
F9., & Java AL v RiZ, TOBATHEFTINDELIDIAIZD 1 DTTY,

ALy ROEH] 272 a ICUARINTNEZITXRTOY VT4 ET 4 —NETAIRETT,

Java REE< > OVM) 1d. Java H—Rw 2 - AL 733 R EDY—EAEZEFTTZEEE. LT
ONDALw REERLET, INS5DOAL Y RIFTATLAMIATS =0, 77U r— a3 >TIdEHL
T2 ER A,

Java THIAARBE/R S AT LBEEIE, FMT 47« AV Y REFSTTY VB ALET, FAT47 + AV v
RiZ *PGM 72”7 FTldd D FH A, Integrated Language Environment (ILE) H—EZ - 707 F A
(*SRVPGM) MNHE LY AR—hEN27 O —J % —TT, TNHDHRA T4 7 + AV vy Rk, WIIIILF
ALy R TOVATETINSGDT, AL w R+ t&—7TJ, ILE COBOL. RPG IV, CL. C BXW
C++ A2 F—1FAL Y R - =T TT9,

T BN C BEY C++ BIBMNIXRTAL Y R - =7 TldH D EH A, Information Center D
[ETX C++ (C and C++)| DRE W 7 EZSBL T ES W,

ILE 7075 (()PGM) 727 NEMOHTHENDH S E X1, java.lang.Runtime.exec() ZfH-o
T, 7OV I LETT2008OTOAEMBL ET,

exit) B abort() DHEHICITHMEBELTLEI N, TNSOBEE T 7V r—2 3 > 2K TLET,
TOot A, BIATOBATEFTFDITNTOAL Yy RHEKTLET,
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[0 XR—=2 D THl: AL v R |
ZOFNE, XIVFALY R - 7T r—23> Oy - AL a &K THEAINTHET,

ILE C LU ILE C++ SRETHDAV Y FOEERIA

YIVFALw R« 2a 7 TR EIIC, BEfFD Integrated Language Environment (ILE) C 33X ILE C
++ 77U =2 a RN ALy R 2=TnESREHRILRTNTRD ERA, TOTTLNAL Y R -
=T TRHRWEGDREDIZ, ALY R t—TThWwr/arILE2IVFALY R - PadnsEO0HT 5
D IMHDET,

TRTOD ILE C/ C++ FAT TV —BENAL Y R+ =T TEHZ2DITEDLDEEA. YIVFAL Y
Ry a 777U r—a 2RO T RIS, ([WebSphere® Development Studio: ILE C/C++ Compiler]

@ BE W |Standard C++ Library Reference PDH| @ ZZHL. IRTOREBMNAL
v R =T THEZNEDINZHHIL T ZEI N,

WHEREEE, LFOUEZIT>TL/ZI W,
e ILE C £/213 ILE C++ 77U r— 3 > 2EERL £T,

BEfED ILE C £/213 ILE C++ 77U —2 3 2 &XITF ALy R« 23 TTHOHTRIIC, T564%
% TGTRLS(*CURRENT) Zfi->Ta > /SfJ)LL. N1 RLET,

« IBM i 6.1 £ZIEENLETOV U —ANHETH25E1E. *NEW EBLT )L —TZREL £,

IBM i 6.1 T, XIFALw R -7 FUr— 32T *NEW FEML IV —TZ2 A LW TLZ&
W, IBM i 7.1 IBETIZ, SHEHOY U —2 3 UNELLK RSN TWEEAIL. 2 XKAL Y RT
*NEW G )N —7 - 707 I L0 EEHTELZENHVET, FLIE. BEHbL/I—TE XL

EBRLTLEE N,

{¥: ACTGRP(*ENTMOD) 3707 F AMER (CRTPGM) IX > RDOF 7 )V b TY, ILE C BLW ILE
C++ Tld. ACTGRP(*ENTMOD) Z#5E 9 5 & ACTGRP(*NEW) WiEEIN/=hokHic7ors o
LIMERRSNET, N1 >R C 7075 LERR (CRTBNDC) I<X > R, £/ZIINA 2R C+ 7O
7'Z LMERL (CRTBNDCPP) < > RZ@FHAL THERSI N0 T A3, EE#k7 IV — 7@k
*NEW ZFf6 £7,

B e )

4 X=>D TZL v R - =T THVEEOFUHELJ |

ALy R 77— a OERRICRBEEICGEZS Y0/ I - 2513, ALy R-t&—7T
2N APl £ AT L - U—EXADOMHHTTY,

ILE COBOL SEETNDAVY RDEEEIA

EDa—INANDT I EAEUYTIUET B EITKDTIVF ALy RERETLREITHEITAIREZR, Integrated
Language Environment (ILE) COBOL &2 2 —J)VZ&{ERkT 5T EMTEET,

PROCESS AF— k A > NZ THREAD (*SERIALIZE) Z{§%E 9 5 Z &1L > T, ILE COBOL £ a—)l
NDT AT TINETHIENTEET, 1 DOEDa2a—IETUT7IMETSHE, —EFIZ 1 DDA
Ly RETNZEDED 2a— IV TEEOTOL —Y vy —&2FTTEET, flAIE. Yo —Ivy— Pl BL
QP2 2o TVWEHEIa—IVIZDOVWTEATAHAELLD, | DOALy RRNTO —T v — Pl 2%EfT
LTWa7R5iX, ZOALy RN Pl OFETEETTHET, MOALy RZ7Or—Yvy— Pl £7213
P2 DWITNHETTEEH A
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EDa—I)E U TIMELZEL TS, COBOL 7 Or/ o< —Iid, ZVOo—/NLidlE & b — TReEEsn A L
v Ret—ThhFHETTYVEAINS DI LARTNERDERA. 72EZ COBOL 7O —T v —N0H
BRLRIER LAV L CWanE L TH, COBOL 13T RTHOT O —I v —T, #HEEEHIE Oy 7 %
FHLET., 202D, YIILF AL w RERT ILE COBOL 2T 28541, WO TH
THREAD(*SERIALIZE) Z8& L7270 £8 A,

BE A

61 X=>D TZAL v R« =T THRWERIERH L) |

Kefr, IVFAL Y R 77U —2a2id, ALy R b—=TTIERBVWEECI AT L - —EZANDT
DY AERBBEETHIENDDET, ENSOEKZETFOHT, BEBABAENNDONHDET,

ILE RPG EFETHDAL Yy FOEESEIH

ALy REHHENA RN — 2RO 0EY 2 —IVOEK. £LR3ES 2 —N\OT7 78X %E2 )T
IMETHZEITKD, RIVF ALy RERETLAEIZEITAHE/R. Integrated Language Environment (ILE)
RPG 2 a— )V Z2EKT 5 LN TEET,

TV a—)VZEMER L. Control 8712 THREAD(*CONCURRENT) Z{EET 2 Z EITL> T, TXRTOEH
R A ALy RESHFABNEEEOT 74V NETHZENTEET,

Control $§%IZ THREAD (*SERIALIZE) #{8E T 25 EICL> T, BV a—I~\O7 7 tA%2 U7 )Vt
TH5ZENTEET, 1 DOED 2 IIZEIUTIVETSE, —FEIZ 1 DOAL Y RETNZEDEY 22—
NTHEEO IO -y —2ETTEET,. #HlXE, 7o —2vy— Pl BEXU P2 2> TWHEDa
— DN TEZTHEL LS. 1 DOAL Yy RRATOI—Y%— Pl 2ETLTVWERSIE. DAL
w R Pl OFEFEETTDHET, MOALy RiZ7Os—v— Pl £213 P2 OWTNHEFTTEE
H A

ED 2N ALy REMHIBEGEWREBREZEHT 50, 23T 2—IVE22UT7IMELEEL TH,
RPG 7OV I <—Id. IEAL v RERHEPFAEFNEEE. >R —FERET7 AR— Mok THATN
HtEE., BIXOE—TREENAL Y R - v—TIRBFETT 7 EAZINDLDICLABTFNIERD £8 A,
72&EAZ RPG 7O =2y =D HERCEELAEH L TWaEnELTH, RPG FIRTOTOT—T v —
T, BRREESE Oy 7 EERALET, 20D, YIIVF ALy REEET ILE RPG 2T 5854
1Z. WD T%H THREAD(*CONCURRENT) F7-1& THREAD(*SERIALIZE) Z 8@ L7213 7a 0 £H8 A,

OPM BFEETODAL vy FDOEBEERIA

AUV - TarI L ET) (OPM) » 70T I LE, ALy R k—T7TRHDEEA. XIVFAL
v R 77U r—2 g ORI, OPM 7' 0% 5 A% Integrated Language Environment (ILE) 12
A7b—ra>l, ALYy R - 2—JICLTHBLMBENHDET,

I—H—ERD Java AV v Rins OPM 70OV I AZERHSZNWTLZI W, XILFAL Yy R« 7 7Y

r—a it OPM 707 T AEOHETHEND 25513, OPM 70T T AEFETT DO T O A
EBIRL TL/ZE W,

B B
BR=2D ALy R-7077L0FFTIV |
RIWFALw R« 707 T LADOERICIE. WSDODNOETILRHD T,

RIVFRAVY R - 237DFNy5EY—ER
THOOMAETFHEE. YLFALY R DaTOT Ny FEF—E 2@ b ET,

SRIVFALY R-7FUr—3> 69



IOt a THHATIHEIL. IRTOTOVIIDITEBICUTEEVET., TNTNOSETEN
5DMEEMNEDLIICEHINTNANIZIDOWNTIL. Information Center IZdH DS SIED
DREYZEBRLTIZI N,

B

64 R=> D TRV FAL Y R - TOFII 07« T5—] |

RIVFALy R« 7 TUr—2 3 D OERKBICHEBICRETSZ IOV II 2T - TI3—Nn< Db DX
ER

Ay FEETF—9EHETSaT R

CaTdOY—EADEDIZEONSAY L ROELLIE, YIVFALy R 7O AEZYR—FT2LKH8H
SNTWEB A, FORD, BEOIXY > RIE, b—EZX - 2a THOEZDAL v RIZxL TTld/k
<, INETERMUEDITH—ER - Pa JITH LU TEFTFEINET,

7270, LFoax > Rk, ALy REET—Y 2R®ET D201k NE L=,
JaJD¥ 7 (DMPJOB) A R

Cargdoy T aAXCRIE 1 DO a T THOTRTOAL Y REY > TT5EIITHRDEL
7o AL w FEHET—#I1Z, I~ 2> RO JOBTHD /NT A —4 —IC X OHAAIREIC/ZD T, KD
BlE, ALy RBEBET—Y NG EFNEXIINFAL Y R - Da T« ¥ T2HIET 25 HEERLTW
EJCIN

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

kL — AP (STRTRC) A R

NU—ZBth a2 REFHLT, XIVFALY R - 2adJHOITXRTOAL Yy RE L —AL
720, XIVFALY R 2a THOEARWIZERK 20 HOAL Yy RETKRL—ATHIENTEE
T, L —Z - LO—RIZZ, EQOALy RNV O—RZ2OJICREFELENERTZDD AL v
R ID 2MfiFonEzd. ROFZ. YIVFALY R-2adOM—A&E&ET 5 HEEZRLTNY
F£75

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

KOFNL, RIVFAL Y R« Pa THORESINZAL Yy RO ML —AZ2RIET 2 HiEERLTW
ig‘o

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

1 BET— KA (FFDC) BI%L

FFDC &, 707 I LAWikiEE (APAR) I L CTHEZIRE T 57201, JO0r I 4L, H—E
AT I L, FREFED 2N THHATESHETY. FFDC ZRMEZ 071 L. fEIR
AN T EREL, MESMTT—YZ2NELET,

RIWFALw R 7077 LATHATIHEICIE. FEDC 1352 2ICI3EREL T A, XILF AL v
R 7075 ATIERHT & FEDC OB R— MIEDHNIC/2 0D 9, LFOYR— &G EnE
‘;‘O

o THIHHBERONE, BIARZDERD QPSRVDMP AT —)b « 7 7 A L NDKEHH,

70 BMi: 70/ 5325 IXNFALYR T TUr— g



o FEERA N ERAN) Y, BXORMH/ESREINZ T OV T LAERO QPSRVDMP A 7'—
e T7AINADKR, a7 - OZicbZoBEmNaENET,

« 37D 7 (DMPIOB) I~ > RDBHA,

SINFALw R« 2a TTIRIEEINTWARWY FFDC YR — R2id, #7227 b0y > 7, [HE

HHOER. BROMEHMAOT = NENZTENET.

7254 b6-LOa—-4%—

RIVFALw R« 7TV r—2g 22T\ 733203, =277 LIA—=F—IZEZADONE
Mz /ETS, 79408 LaA—4¥—&i3. 77— a3 >HNOMEEZBIFTESLD bL— A EHEE
FADZODT v A, BNy Ty —, FREFOMOA T 7 hEIRELET,

BBADAD OREBEENASOHORIE. 7514 b - L= =T L —AINHMURRERTT . B
WKESNDZNIA=Y —, filll7O—DORELBEE, XTI EBHEITRHESNETT.

Pthread 71 75U =3, 77U r—2a >M@EE ML — AT 20DOFEEREL THET, FL—X
EHEALT, A72a O —A - RA 2 bEYOWMD, LA—F—DF /A T72GOEZ. 7T UT
—2arZEHIACNAINTEHIEIIKD, IRTORL—A - A—FZRETLHIENTEEXT,

SEIFERLRNIIVORL—AZEHATEENTEET, 77U —2aWNhL—Z - LR ZERDDY
B, BETHBRL—ZX LRI ThL—ZA R hDFa—Z2HLEZD, FL—Z -« LRVEZEHLEZD
THDRT TV r—2a OEMLETY., Pthread 71 77U —Id, TDHD APL. ¥/ 0, BIUNKL
— A LNIVEREHEL TWET,

Pthread N L —ZDHFH, TI7— - LX)« FL—AZIE, TIF7— LXJNVEKEORL—Z - RA 2 N2
UMFERINET, BHRL N - L= TR, IRXRTOLT— - LA hL—R « RA 2 MIMA T,
BB —Z « RA 2 IRERINET, TELN)L - FL—ZATIE, IXRTOLXNVD L —Z - KA >
MRERSINET, L —Z - BA > M2E. ALYy R ID. SUBEMLOY AL - AY T, BLOE
L—Z « T NHBMICEENE T,

M —ZZMFHAMEEICTS CL O R, £R7T5 CL IV R, BEIOWETS CL a< > R,
i5/0S AR =T 4 20 « AT LAD—FEL THAAENTNET,

FL—ZA - RAFHDORL—Z - Ny T 7—ld, 21— —+ AR—Z - F 7217 b EL T QUSRSYS
FAT I —=IERSNET, FL—R - N7 7—ITIF QPOZxxxxxx EWILHINTHTFTSENTNWET,
ZZT xxxxxx 3. RL—AZFETLEIaTD 6 Hival&ksEELET,

ML —ZICBE L= APL 1ZRDEBDTT, FFHICTDONTIZ, UNIX L API O&RIZZHBL T /ZS
I/30

« QpOzUprintf - 7% —< v MEAD L —A « T—4 ZHIMT %

* QpOzDump - 74 —<X v KNEAD 16 ET—F &5 > T T 5

¢ QpOzDumpStack - ALy RIENHH L OMERH LAY v I &5 > T 5

» QpOzDumpTargetStack - ¥ —*>"w k « ZLw ROMURHLAY v I &5 > T§ 2%
e QpOzLprintf - 74 —< v MNEADT a7 - OF « Avyt—I%HRT S

N —2AZEET S0 CL I > RIIROEBDTY,

* DMPUSRTRC - ffESN/=Pa 7D ML —ANEEY > T T 5%

* CHGUSRTRC - fRESN/=Ya 7D L —ZEE (1 X, 0iRL, Z7U7) 28ET 3
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fl: 254+ - LaA—F—HAHI (Pthread 7OY 5 L)
ZOHITIE, PATLRBEOTIA N - LO—F—FII L =X - A > —T 2 —A%MfHT % Pthread
T I LhERLTNET,

W O— REIEMATSE. BRI R—C0 TO—Fel3 %5 1Ty ARED L O] 04t 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 0O 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 A *
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 K 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

72 BMi: 70V 5325 IXNFALYR -7 TUr— g



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  : Qp0OzSUDumpStack
0000000F:531704 Stack: QSYS / QPOZSCPA QPOZSCPA 287  : QpOzSUDumpTargetStack

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);
}
}

typedef struct

— -

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 rcs
threadSpecific_data_t xgData;
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;
1

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 Tevel will NOT show upx/
int main(int argc, char x*argv) {

pthread_t thread [NUMTHREADS] ;

int rc=0;

int is

threadSpecific_data_t xgData;

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 envvar*/
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 x/
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);
}

pthread_key delete(threadSpecificKey);

PTHREAD_TRACE_NP(QpOzUprintf("Main completed\n");,
PTHREAD_TRACE_INFO_NP);

return 0;
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