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H: - REIEHATEE, BER—D0 Ta—RICBIT % 5 1 £ ARis £ O
FEEE o&HCREL DD EABESNET,

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

/* Testcase: SQLEXAMPLE */
/* */
/* Function: x/
/* Demonstrate how Embedded SQL can be used within a x/
/* 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 0BJ(QGPL/SQLEXAMPLE) SRCFILE(QGPL/QCSRC) */
/* COMMIT (*NONE) RDB(*NONE) OBJTYPE (*MODULE) */
/* OUTPUT (*PRINT) DBGVIEW(*SOURCE) */
/* */
/* To bind program: */
/* CRTPGM PGM(QGPL/SQLEXAMPLE) */
/* MODULE (QGPL/SQLEXAMPLE) ACTGRP (*CALLER) */
/* */
/* To invoke program: */
/* SPAWN QGPL/SQLEXAMPLE */
/* */

/*********************************************************/
#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[1] = {0,0,0};
#define MAXTHREADS 2

void *threadrtn(void *parm);

int main(int argc, char xxargv)

{

int rc;

int *status;

pthread_t thids [MAXTHREADS] ;
EXEC SQL BEGIN DECLARE SECTION;
int i, i3

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=semctl1(semid, 0, SETVAL, 1);
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printf("semaphore inited\n");
EXEC SQL WHENEVER SQLERROR CONTINUE;
EXEC SQL CREATE TABLE QGPL/SQLEXMP (COLL INT,COL2 INT);

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

for (i=1,3=100;i<10;i++,j++) {
(void) sprintf(insert, "INSERT INTO QGPL/SQLEXMP \
VALUES (%d, %d)", i, )3
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=semctl1(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);
1
/**********************************************************/
/* This thread will do the following: */
/* - Declare a cursor for the example table x/
/* - 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 Toop until */
/* End of File is reached or an error occurs x/
/* - Close the cursor and return */
[ Fk K dkk ke kk ok k ok ko k ko k ok k ok k ko k ko k ok ko k ok ok k ok ok ke ok ok kA *xkk [
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;
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printf("thi

d:%.8x %

.8x:

fetch done...

COL1=%d COL2=%d\n",

pthread_getthreadid_np(), HV1, HV2);

}

thderror:
printf("thid:%

EXEC SQL CLOSE
return;

thdeof:

printf("thid:%.

.8x %.8x: sqlcode =
pthread_getthreadid np(), SQLCODE, SQLSTATE);

Cl;

8x %.8x: Done!\n",

pthread_getthreadid_np());

return;

}

Testcase output
semaphore crea
semaphore init
SQL table crea
Table primed w
Threads create
Threads turned
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
Threads joined

ted

ed

ted

ith data
d

loose

00000022 :
00000023
00000023:
00000022
00000023
00000022 :
00000023:
00000022
00000023
00000022 :
00000023
00000022 :
00000023
00000022 :
00000023
00000022 :
00000023
00000022 :
00000023:
00000022 :
00000023
00000022 :

cursor open
cursor open

done...
done...
done..
done...
done...
done...
done...
done...
done...
done...
done...
done...
done...
done...
done...
done...
done...
done...

fetch
fetch
fetch
fetch
fetch
fetch
fetch
fetch
fetch
fetch
fetch
fetch
fetch
fetch
fetch
fetch
fetch
fetch
Done!
Done!
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%d sqlstate

COL1=1
COL1=1

. COL1=2

COL1=2
COL1=3
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COL1=4
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COL1=5
COL1=5
COL1=6
COL1=6
COL1=7
COL1=7
COL1=8
COL1=8
COL1=9
COL1=9
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COL2=100
CO0L2=100
CoL2=101
C0L2=101
C0L2=102
C0L2=102
CO0L2=103
COL2=103
COL2=104
COL2=104
COL2=105
COL2=105
CO0L2=106
COL2=106
COL2=107
C0L2=107
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CO0L2=108
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d—H— e A 2F—T 2 — ZEHBKIEE (UIM) ICL>TERSINZHD, BRI X
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TOEELAREEEIEIL, ALy FETERIZ, £OA Ly RIZEEMTSNZY Y —

2ZEHAHLZDIEFREOEFICLEZDT ZHEICEELL2ET,
o A Ta—1UrF R T—
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fl: ALy FOEM%Z®RET S (Pthread 705 5 L)

ZOFITIE, TDEELIREE] AL v RIEME%E Pthread 707 7 LA TRET D%

ZRUET,

H: I—REIZ2ERT2E, Be XR=20 TO—RICET 551 o ABHRD & O]

EFEH p&FcRELEbOEARENET,

/*

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
}

void *theThread(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");

RNVFALY R -7 TUr—a
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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;

}

Bl: Ay ROBEMERET S (Java 7O5 5 L)
ZOBEITIE. THFT ALy REMWNZE Java 707 5 A TRET D HEEZRLET,

W O— REIEHATEE, BeR—20 TO—FICB3 551 o AEWB L O
fFH p&FcRELEZbOEABENET,

/*
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.x*;
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");
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System.out.print("Start the thread\n");
t.start();

System.out.print("Wait for the thread to complete\n");
try {
t.join();
1
catch (InterruptedException e) {
System.out.print("Join interrupted\n");

}

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

}

Aby FZRIKRT S

7TV —2arTALy REERTEHE, ALYy R-F T2 b, HilEEE,

BLOETREYR— IR AT LI TR ESNE T, TNSHICE-T, #i
LWALy RISEMREZEBI NI AT L - U—EXELEIEHATESLLDIC
2D ET,

IHI, HLWA Ly REBBT SR, TOHLWAL Yy RTHES Y FUr—
32 T—IBRIOVINTA—H — %m% RET D ENMERGEHHDET,

ALy REERT SN, AT LARBZNCEED AL v RO — R2E 0 Y
TET, ALy R#pII—RIZ, ALy REFNw T LED, L—ZALKED, £
DOMOEIEB ZFEIT LD THEBICHEHATELEEMETT. TOX Ly Rl
I—Rid, ALy REEZERETL2DIC#5 ZEIFEEL EE A,

ALy REERTS APL DI, HiLIERSNEZAL Yy RERTAL YR - F
T2 hNERRBNRIVERLET, ZOAL Y R-F T2 baFERALTH
LWAL Yy REBIETHZZENTEET, £/, ZOALY R -F T2V h%E[H
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=F9,

Bl: Ay RZBHIET S (Pthread 7045 5 A)
ZDOHFITIE, Pthread 7O I AL TAL w REBIAL, THUTNTA—F —ZJETH
EERLET,

: - REEEHTEE. BERX—D0 Ta—RICET %91 £ ARwb L OH
FFEH P& cRELEZbOEARENET,

/*

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) { \

RIVFALY R-77Usr—3> 19



20

if (val) { \
printf("Failed with %d at %s", val, string); \
exit(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.intld.lo, p->threadParml, p->threadParm2);
return NULL;
}

int main(int argc, char **xargv)

{

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 RFZBIET S (Java 7OT 5 A4)
ZO7ar I M, Java 7O IATAL Yy RZEIBET S HiEERLTVWET,

W O REEHATAE. BeR—D0 TI— RS 55 7T > ARaB L0

FEEE] o&IHFCRELZDDEBBESNET,

/*
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.x*;

public class ATEST11 {

static class theThread extends Thread {
int threadParml;
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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();

1

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

}

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

}

ALy RERTTS
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Bl: Ay RZE¥ET TS (Pthread 7055 4)
ZOBITIL, Pthread 7OV T LA TALw RERKRTT 5 HEERLET,

H: A—REIZHEHTZE, B X=2D TO—RIZBET 2 I 1 2 ZIE#RDB X O
FLFIH] ORGICEELZD D EARINET,

/*

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;
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 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;
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fil: ALy FEERT TS (Java 7O S5 L)
ZOFITIE, Java 7O I LA TAL Y REKTTHHEERLET,

O REIEERATSE. BER—D 0D Td— FICBIT %5 1 o ARHD £ OH
FLFE o&HFCAELEZbDEARENET,

/*
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*;

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

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();
1

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");

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

}
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/*

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
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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, 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 xparm)
{
printf("Thread: Entered\n");
while (1) {

printf("Thread: Looping or long running request\n");
pthread_testcancel();

sleep(1);
return NULL;
}
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 L4)
ZOFNZ, Java 7OV T LT, BERMETLTWE ALy RERDWHEITHITY,
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/*
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;
pubTic final static int THREADFAIL =1
public final static int THREADCANCELED = 2;

int _Status;

public int status() {
return _status;
}

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

}
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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);

}
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/*
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
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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");

}

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

catch (InterruptedException e) {
System.out.print(s);
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/*

Filename: ATEST13.QCSRC

The output of this example is as follows:
Enter Testcase - LIBRARY/ATEST15
Create/start some worker threads
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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 *theThread(void xparm)
{
printf("Thread %.8x %.8x: Entered\n", pthread getthreadid np());
printf("Thread %.8x %.8x: Working\n", pthread_getthreadid_np());
sleep(15);
printf("Thread %.8x %.8x: Done with work\n", pthread_getthreadid np());
return NULL;
1
int main(int argc, char x*argv)
{
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) {
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}
}

printf("Unexpected thread status\n");

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

}

fl: ALy FEFHT S (Java 7O 5 L)
ZOFNE. Java 7O T AIZBNTNS DDAy RZBBL. NS5O T
B, ETRICEODRNERE ST SHTT,

H: O—RBIEEATHE, 86 XR—20 TO— RICEHT 5 71 & 2 AEHB L O
FLFIE) DEFICHABELESDEABINET,

/*

FileName: ATEST15.java

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

Create some worker threads

Start the thread

Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Wait for worker threads to
Thread
Thread
Thread
Thread
Thread
Thread
Thread

Entered
Working
Entered
Working
Entered
Working
Entered
Working

Thread-1:
Thread-1:
Thread-2:
Thread-2:
Thread-3:
Thread-3:
Thread-4:
Thread-4:
complete
Entered

Working

Done with
Done with
Done with
Done with
Done with

Thread-5:
Thread-5:
Thread-1:
Thread-2:
Thread-3:
Thread-4:
Thread-5:

work
work
work
work
work

Check all thread's results
Testcase completed

*/

import java.lang.=*;

public class ATEST15 {

public final static int THREADGROUPSIZE =
static class theThread extends Thread {
public final static int THREADPASS =
public final static int THREADFAIL =
int _status;
public int status() {
return _status;
}
public theThread() {
_status = THREADFAIL;
}
public void run() {
System.out.print("Thread " + getName()
System.out.print("Thread " + getName()
safeSleep (15000, "Thread " + getName()
System.out.print("Thread " + getName()

_status = THREADPASS;
}

+ + + +

": Entered\n");

": Working\n");

" work");

": Done with work\n");
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}

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) {
System.out.print("Join interrupted\n");

}
}
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);
}

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

try {
Thread.sleep(milliseconds);

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

}
}
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r—var, ¥R 77U —2 a2 - H—EXANMKET S APL & SAT L Y
—EATY., ALw R - t—712F%I10i3. #HTDREE. £-EHE / BN
BT 2ITRTDO AP, BEXUOTF—EANZAL v R « t—T7 TRIFNIIR0 =8
o MIEMICHERTS API BELUT AT L - UV — R, 7T 2 ORI A
TY. BED APL RTAT L - Y—EANAL Y R - £—TI0nES M. o
NEw 7 EZZBLTIEIN,

WORHT AT A - B—E A, APl 2307 7Y r—2 3> —Z « I—R
EROTWRNWEWD ZENMNHEEICHDET, TNHEDOHY—EADELLIE, ALy
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R t—=T00ENLELINTNERNEZD, NS5O —EXIZAL Yy R - t—
TTIEABWZ EERHRE LTI D T/ A,

B8 e 2

B3XR=—D ALy R-tE—T571—1|

HLEBMNAL Y R« =T THhdDIE, F—7O0ZANOERD AL v R THE
ICZ DT TESHATY. HHEBNAL YR - —TTH5DIL. £D
BN SIENHENDTRTOBEENAL Y R« t—T THIHEEDATT,

B 2}

B8 XK= THHOA |

IBM i BEMEEZFERAL T, 77U r—2a CNOBEKOHOSZERZL., TS
OHORTHEITTEZ IO I LEBERTIHIENTEET,

Aby FEDREETI=v S

ERRL TWAI— RN ALy R - 2—=T7TRHZA,. ALy RETOT—% L7
VY —ZADQHANSHREELSEG. 7OV VORDEERFITIAL Y RO
L Z2tr 5REH T,

FEHEEE 2 DU EDOZAL Y ROE#EY 72 a>Td, £ALw R fBOZAL v
REFRFAL THEDRA > MOGZEL THh LU EREITTHESICLET . FHiHkzE
ELLFERETICUY -2 HAZRADE, 7TUr—a > - T—HI3EEZE
ZFBHTEMBDET,

W, 2 DOA Ly RORBEIZIE, 1 DU EOREEHE T 2 5 ¢ 7 O 2B %
LEd. AHET)I T 783 77— a > TuEkFELEEEE 572
DIZT TV r—2a IMERERRIRERT S, KL NIVORERERITY TUr—2
3> ATV ABMi ATl FTiERW) TT,

O —RZREE T 270 TIZBLFOEB D TT, FHEIA MBMERWENS &
WHANDEFIZIE > TWET,

o B EAT YT

o MAHM (mutex) BEIARAL w R

c BT x =&AL YR

o RUEREAL YR

s AEETY T4 TELTDAL Y R

¢ AR=R -0 —=¥ar-avy

e AT/ -ty y

INSOMRIT, TRTOTOTIIIEBICUTREVET, TNTNOFHE
TENS OENEDIDITEIHINTNSENITDOWTIE, Information Center 12 &
5% S50 56k (Language)] D RE Y 7 2B T ZI W,

B e 2

RTR—=20D TZL v RE—FREIET 5] |

77— aTALy ROUEZ —RIEILT 5 2 &N, BIDOHBENRHD
9. ALy RZ—REIETHE, ZOAL Y RIZEK > TREESN TS TXRTO
By 72580 A Ly FOKREIL, ZN0HEINS X TRESINET,
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3= T2y R - =T THRVEKIFTHLY |

B, IVF ALY R 77U —2 32N, ALy R« =7 TldmnpEEEes
AT+ P—EZNDT VCAZBBEETLHIENHDET, ZN5 OBEMZEREN
3, REBREHENN ONHDET,

Compare and Swap &
X2 A2 —Tx—A (M) @ Compare and Swap (CMPSWP) 4y Z > T,
XWFALY R - 7OV I LDT =TI EATHIENTEET,

CMPSWP fii5ld, mADHART > RMEE 2 ZHHOKRART > RMaZ L
F9, TNENAETHIUL, AT v T - FAXT RN 2 HHOLEAXRT > RO
MEICKEMNSNET., FAETRINE 2 FHOKA T > RN 1 HHO LA
RT 2 ROMBEITHMNEINET,

el V&AM 72 51X, CMPSWP fific kD, 2 HZBHDO AR T > RN D101
WOHMEINTMSE, ATw T « FXRFT RN 2 HHDOHEA XRT > ROAE TN
SNDHET, YD CMPSWP il kD7 7V A TERLZDET,

LN T 513, 1 HHOEA RT > RALEAOKHE, D CMPSWP
ML BT VR DWTRTHORIETIH D A, ZOLDIT, 2 ZHHOL
A RT 2 R, WTHEGIETHRAT 22K TRITFNIERD R A,

RO C 7ODI— RENT, BERAEKRER TS E 30805 72DIEH T
=%7,

#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;

-~

}

ZDO— RENTHBNT, var 1 ZHED 3D T B2EE. val 13 var {TEMERZIZ
WETDEEME, re 3R OEZELET,

mutex ALy R

mutex (FHAHEM) 1, HEL TWAH ALY ROSE—EIZ | DETNT—XIZT
vAL7ZD, BEOT7 S r—a s - REEFITIZLORRBITIBZD,. AL
v R CEELTHEMRLET,

mutex EWI L, AL w RETOMEYE (MUTual EXclusion) #2EH 95~
VIT47 AT FOAKTT, AMIREL T, muex DZEZETUT 14 H
et a T —DEIICEZADIENTEET,

WHE mutex 13, 77U —2a kD, RESEOT—F SamBmICBEEM T S
NFET. #lZIE. PAYROLL DATA IZ PAYROLL MUTEX 2B f}IF 50 TNWS
ELFxd., 77U — 3> - d—Rid, PAYROLL DATA 7 7 AT BRI
9§ PAYROLL MUTEX Z0OwZ7 L9, BIOAL Yy RINT—FIZT 7 AT BRI
mutex Z2FHBHETBE, mutex 1 FFDT—=INDT 7L AZMHIELET,
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YERZ (create). T 7% (lock). 7 > Hw 7 (unlock). BELUHEFE (destroy) |&. mutex
TEITINHIMBMEIETY, mutex ZIEFICOY I LEAL Yy R, 72Oy
JEINDETED mutex DFFAEHFIZZDET, mutex DO T EilAD AL v R
3. TNNFAEFRICL > TT > Oy 7 INDETHELRTNIERD ER A, ITH
FN mutex 27 >0Ov 795, FHELTWEAL Yy RICHIEZAB D, SEIZZD
AL w BN mutex OFFAFIZ/RZDE T, mutex ODFFFFEIIHIC 1 DTY,

mutex OFEEEITIHIFATY . mutex NHIBHTH D720, lTEEDAL v Rid
METHHEDIRL mutex 20y V7 TEXT, ¥ Oy ZEROBN, EFITITHN
720w JEROEERUCIZAESET, mutex DATERIZLEDD EFH A, IT—H—N
o UKD M T 5 & mutex RN A L7 D MZRVDET, Oy 7 Z2HET
ERTIUL mutex FHEIZAIRFICRINE T, FEMIICOWTIE. ZHEHAD API O&
BT, 77U —a O TEBRICHEATEES mutex T I T4 TEBRLTIES
W,

#il: mutexes Dffiffl (Pthread 71175 L):

ZOHFITIE, A (mutex) Zfio THHAT—INOT VA ZEETHIND
MDA L w REBKBT . Pthread 7OV I 02 RLTWET,

H: A—REIZHEHTZE, B X—=2D TO—RIZBET 2 I 1 > ZIEHRDB X O
FORIE) (DRFICHAZE LD EARINET,

/*

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
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;
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void *theThread(void xparm)
{
int rc;
printf("Thread %.8x %.8x: Entered\n", pthread_getthreadid_np());
rc = pthread_mutex_Tlock(&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;

1

int main(int argc, char x*argv)

{
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;

1
Bil: mutexes D (Java 707 T L):

ZOBITIH, A—RDOZUFT 4V - 2> a elfkd % Java 70T T L%ERL
TWET, Java Tld, I—F - 70w 7 E&@FAY Yy BTHREHEF—T— R &S
LK, EEOF TP/ bEREFESNC, AT (mutex) &R UHREZ S
BDHZEMTEET,

H: O—REIZ2EHT2E, B X—=20 TO—RICEHT % 51 & A1HEHRP L O]
FlFE o&HFCAELEbDEARENET.,
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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 {

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 theLock extends Object {

}

static public theLock lockObject = 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; --sharedData?;
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 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) {
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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);

}
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Bil: T —F 2 RET DO T+ —DHiH (Pthread 7025 L):

ZOBITIE, EX T — -ty hEFoTHAT—INDT VA2 RET LHNL
OMNDALw REEIBT S, Pthread 707 I AERLTVWET,

H: I—REIZEHRTHE, BeRXR=20 TO—RICEHT 5 71 ¥ o AEWmD X O]
FORE) DARBICABELEZbDERRINET,

/*

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

UnTock 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 lock operation. O=which-semaphore, -1=decrement, 0=noflags */
struct sembuf lockOperation = { 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(Tock)\n",rc);
/********** Critical Section *******************/
printf("Thread %.8x %.8x: Start critical section, holding semaphore\n",
pthread_getthreadid np());
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/* Access to shared data goes here */

++sharedData; --sharedData?;

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 xxargv)

{
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 < 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;

)
REEHEAV Y F

RIFERIE. BEDA R PEERRMEAELDET, ALy ROETED LS
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HHAL Y RN, FEL TWEITRTOAL Y REIA 27w TT5LKD, &t
BEIEBZEZHLEZEEEIC, TORBERICHHL TWA ALy RO TL. B
FIRESIN, WHRS T a v bEFINET .

H: HHAL Y RINFHOEEEZHLEZERIC, MOA Ly RXMEAOY 7 alb
EIFETICTORMERITHEEBD D ENWD T EIEZHDEET,

MEP (mutex) ZEMAT 20y 7 - 70 b23)VIE, @%, SEEEEHITHTS
NET, Owr - JO0RDVEFERTIEE. Y107 v TDRODEEFNAL
w RTEROLNBZNWEDIZ, 77U —2a > TRiFET A2 ENTEET,

Bil: ZUEB O (Pthread 7027 5 L):

ZOFITIE, SBEEEE -S> TAL Yy RICEHZEBHAIT S Pthread 707 T A% R
LTWET, EOXdAMEM (mutex) Ow 7 « 7O RIILRMEHINTNS)
WWHEHLTLZE 0,

H: O— REIEEHTEE. BeRX—T0 Td— FICET %7 1 Lo AL O
fFH P& cRELEbOEARENET,

/*

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 lock

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: ATl 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: ATl 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); \

IBM i: 7BV 5327 «XNVFALY R - 7T r— 3>



exit(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)

{

}

int
int
pri

rc
che

whi

}
pri
rc

rc;
retries=2;

ntf("Consumer Thread %.8x %.8x: Entered\n", pthread_getthreadid np());
= pthread _mutex_lock(&dataMutex);
ckResults("pthread_mutex_lock()\n", rc);

le (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 Tock\n",
pthread_getthreadid np());
/* Typically an application should remove the data from being */
/* in the shared structure or Queue, then unlock. Processing x/
/* of the data does not necessarily require that the lock 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 */

ntf("Consumer Thread %.8x %.8x: A1l done\n",pthread_getthreadid np());
= pthread_mutex_unlock(&dataMutex);

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

ret

urn NULL;

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]);

pri

ntf("Create/start threads\n");

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

}
/*

whi

checkResults("pthread create()\n", rc);

The producer Tloop */
le (amountOfData--) {
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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 x/

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(1);
}

printf("Producer: Unlock shared data and flag\n");
rc = pthread_mutex_unlock(&dataMutex);
checkResults("pthread mutex_lock()\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(&dataMutex);

rc = pthread_cond_destroy(&dataPresentCondition);
printf("Main completed\n");

return 0;

1
Bil: ROPEBOMEM Java 70T F L):
ZORFITIE, Java 77 BT wait BEW notify A v RO TEHRELEZ

9% Java 7OV I LhERLTVWET, E0LHkay 7 - 7O )VNMERS
NTVBENIZHEEHLTLSZES W,

H: I—REIZERATSE. B6 XR—2D TO—RICEHT 5 71 &> A1ERS KO
FLFIE] DERFICFREL DD EBBINET,

/*

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
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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 */
/* 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;}
/* 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 */

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 */
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/* the monitor (synchronized get method here) x/
}
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
}
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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
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Thread 00000000 00000027: Entered

UnTock 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/locks1.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;
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; --sharedData2;
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;
}
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");
locks1(&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);
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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
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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
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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 \
1
#define NUMTHREADS 5
pthread_once_t oneTimeInit = PTHREAD_ONCE_INIT;
int initialized = 0;
int resource = 0;

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(&oneTimelnit, initFunction);
checkResults("pthread_once()\n", rc);

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

int main(int argc, char x*argv)

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

}
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f5l: Pthread 7AZSLADA Ly K - A—AJLiiEE
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H: I—REIEfAT2E, BER—D0 Ta—RICBIT 5 5 1 £ Aib £ O
FEE] o&HFCRELZDDEABESNET,

/*
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
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
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;

RIVFALY R-77FUsr—3> 59



60

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();
}

void bar() {
printf("Thread %.1611x: bar(), TLS data=%d %d\n",
pthread_getthreadid_np(), TLS_datal, TLS_data2);

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

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

printf("Create/start threads\n");

for (i=0; i < NUMTHREADS; i++) {
/* 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: Ay REET—% (Pthread 704 5 A)

ZOHITIE, ALy REABFT—F Z1ERT S Pthread 707 T LZRLTWET,
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/*

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
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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); \
} \
}
typedef struct {
int threadSpecificl;
int threadSpecific2;
} threadSpecific_data_t;
#define NUMTHREADS 2
pthread_key t threadSpecificKey;

void *theThread(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;
}

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
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int main(int argc, char x*argv)

{

}

pthread t thread [NUMTHREADS] ;
int rc=0;

int is
threadSpecific_data_t xgData;

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;

fl: ALy FEET—% (Java 7OT 5 L)

ZOHNE. ALy REAET—HZ1ERT S Java 707 T LERLTVWET, Java
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H: I—RElz2ERT2E, Be XR=0 TO—RICHT 571 ¥ AEHRD L O]

LFIE] DEFICFREL DD EBBINET,

/*
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

*/

.i

mport java.lang.*;

public class ATEST22 {

public final static int NUMTHREADS = 2;

static class theThread extends Thread {
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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;

1
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) {
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");
System.exit(0);

}

}

Ay R - 22— THEVEEFEVOHL
B, ~ILFAL Y R 77U r—2 32 M, ALy R« =7 TldmnEEes
AT e —EANDT VA ENEETEZIENDDET, TS O EITEN
9, BRBRBLHENINONH D ET,

REFVEZBIET D721, API foo() ZIOHT 7OV S AZEELTHWET,
BEIEL foo() 1ZAL W R« =T TIERWVWHDELTYUARINTWEZD, L7
MEONH L HiEE RN SRl £, &7 2 D047 a i3, 7o
—/N)V7s mutex (FHEHEM) ZEHT 2 HikE. ALy R - 2—7 TRABRWBEEZ I
OHIHIED Y a T &2HT 5 5ETT,

SRIVFALYR-7FUr—3> 63



64

B R 2

B3IX—CD ALy R-t—T51—1]

HLBEEMNAL Y R« =T THBDIE, FH—7TOLANOERD AL v R TRk
WZZ OB ZRBTE A58 TY. HHBEBMMNAL Y R - =T THHDIE. 2D
BN SIEOHEI NG TR TOBEEMNAL Y R - =T ThHE25HEDATT,
BoX—=2 TZLy REDOEIHET 7 = 7] |

ERRLTWAHO—RNRN ALy R - =T Tiddb oM. AL v RETOT—F £/=1T
VY —ZDOHANSHEE2EDHEE, TV I3 7 DRBEERLIIAL Y RO
21T O REI T 9,

156 X=2 D T—[EFRED OWIHEEA Ly R - —T 57 ¢ —1 |

Rck-> TR, VY =208t E., ALy RZD )Y — A& EETEHET
BESELILEND LN LNERAL, L. 77— a ko> T3ERD
ALy RBEED )Y —ZAEHHATHLENS LN LNT. TOHEFITV Y —X
AL R t—TRAET—ROAGIMELRTNIEZR0 5 A,

66 X—=2 D TN FALy R -Tar53I07 « T5—] |
JIWFALw R 70— a OERKICHEEICRET SO0 5327 - L
T=DNL DB D ET,

B

Be R=D TCL AXC FEAL YR - ®—T5 4 —1J |

Integrated Language Environment (ILE) CL 7 >4 1 AB XN /A T — ka0 —
RiZ. ALy R -&—77T3, AUPFHI - TO0V 5L - EFTI) (OPM) CL 7O
FJLhI, ALy R-t—T7TEHDERA,

[72 X—2® TILE COBOL S CDAL v ROEEHEIA] |

B a—IANDT A ETUTIMETH I EICKOTINTF AL Y RIRETEEIT
FATAIHE/R. Integrated Language Environment (ILE) COBOL £ 2 —)LZ{ERT %
ZEMTEET,

Ay R - 2= THVEABZEFEVHT I O—/\L mutex DfER
ALy R =T TI3RBWEREZERH I, 7 O0—/V)UHEAESEE (mutex) 2
ATHZEMTEET,

foo() ZMFONH T & 12, FOO MUTEX EMEIEND mutex DOy 7 Z2ikfT95 2 &
MTEET, TOHEX foo() DWNFFDITDONTITRTHML THWBEEITRD)
LETN, AL —FT 4 >0 « AT LEEOBE. el L TEET
13H 0 £H A,

Bl Z1Z. API foo) 1ZAL W R« =7 Tl3HD A, ELS5 foo() IE API
bar() ZM-OMH L. bar() 13 threadUnsafeFoo() Z WO NS TT,
threadUnsafeFoo() BEIEUNRE DRLiEIE B X OVHIE 7 oy 7 285 Hikld, £2&TIiE
HOFERHAL, ZOHFITIE. BEEBIOHIEH 7Oy 7 %2 DATAI EFOET,

API threadUnsafeFoo() {3Z4ETaW=®, foo() Zi>7 U r— 3 >R AT
L H—ERTENHBAL Y R =T TRHODETL. TNEEEDO AL v RIC
HLUTHEHTSE, T—INEEEZZTZD, REROHEENHINDEZE0DH D
N5TY,

BlOT TV r—2a b, wiffle) EFENSAL Y R -t—7 API 32 AT
L —EXEFEHLET, wiffle) 13 waffle) ZIFH L ETH,  waffle() 13 A

IBM i: 7BV 5327 «XNVFALY R - 7T r— 3>



Ly Ret—7ThHaHETREEBLOHE 7Oy 7 DATAL IZ7 7 EALE
T, (DFD, waffle) &, D API 22582 7))L — 713N E DATA1 MUTEX %
FRLET. )

BT 7 r—3a i, foo() & wiffle) > AT L+ U —E A DI 72
DATAl ##ZIEEL TWERA, TOED, 77U r—3 3 i wiffle() 2N
H9HIIC FOO MUTEX Z0v 7 LEHA. FOO MUTEX Z{H#EIZLTW5S foo()
ANOFEDH LAY wiffle() NOFFOH L ERIFFICH > EEIT, YU r— a2y
ALy B =TTV foo() ZHL LD ET 25L&, DATAL EZNNEL T
WAHFERIHEEGZZ T X,

ZOTFUAHEMTTN, ERICIIIDEMTT., BERL TWEITXRTOREED
NEEEN DM S IR NWE EFREZRIRT DI ORI ENHEHNETT,

MBETHEELEZUTZIEICED, XL —F 4 27 « AT ADOH—E 2B
ALY R =723 I3 LANTLZE N,

ALy K- =7 THEVWEHZFVHTER > 3 TOER

Flnya 7R TKEL TORERUEET 75200, ALy R t2—TkA

HNZZLMWNLDNHD ET,

s 7TV —=2a nALy R 2—7TiEARW CL X2 REMEHT 25513
AT I API Qp0zSystem() ZfEfHd 5 Z &@T%i?o_mAmkiCa%
system() BIEL LI TWE T, EHIREL T, CL OX 2 RZEFETTDHEITHL
WIOEAZBIRLET. FLETLE CL I 2 RORRITDONWTOHRD R
L %9, Qp0zSystem() DFFEAIZDWTIL, System API Programming Reference
BRI T3 N,

e YTUT—=2amA Ly R - =T TIdRW, API £2137 07 5 LA ZIFUH
THE. spawn() APl 2o THL WD a TZBKETHZENTEET,  spawn()
APl ZfHT 256, 77U r—2a VREOEOHSE T T O AICEE T2
MWETY TV —a TRET ZHENH OV ET, spawn() API Tl BHN
MET 7 AN - AT L - Ty A, Vv b, £REMOUY —AEENhSF
TOt AIHET HZENTEET ., spawn() DFEMIZ DN TIE, System API
Programming Reference ZZHEL T 723 W,

s 77U —a PN ALy R - =T TREWEROBEEZ, HEICHEHT 5
BMHVET., TOHAE, LIERLEANZXLD 1 DEM>THL WD
aJERBLTLSZSIV, ZOH LW aTid, 77U r—a onsERNH
INZEZIZ, ALYy R - 2—TTlHARWIA—REFETTLHH—N—EL T, #
BET2ZEMTEXT., YU T—2alid, Avte—I/R670. 7516
18, £ T —2finianns, Y —N—CHElET5IENTEEXT,

IN6DTaT « ANZZXLDONTNNEHRT 5856, Bix22a &2 ME->TY
TUr—2a VUM ETET TSI EIED. UTFOMEICEREL/RTIUTRD £
/UO

« AHNEEHEIHA

TV —=2a YOARNUEERT D I LR, = N— - D a TREE D
AT 2 EI T2 2 EFTEERA. 77U Tr—2a >0 AR, >~

SIVFALY R-7FUsr—3> 65



66

AT AT FTRFSNTWS T 7 1) - A7y bREREBOY ZITE
BIDIENHOET. AMNUHORITY, P a THTHET2hbLNEE
Mo

s NIA=HF—F|EHEL

AL w R« =T TIERWEEIZ, R Y —FR3Z0Dy 1 TOEEG/INT
A—4 —ZETOIIRETT, ZoBEKL. EOYa T TEITEINET, TOD
BEEBICEEST =Y 2ETEEICE U LMEZRIRTILEND D ET,

o BAXITOHLDORED

ALy R t—=T7TIIRBWEEDOHERIT, LFLOANZZXLTHEL S, kiEk
ITRM7R E DB ERL DEMITREZENDDET, 2O — AL LD/
TA=F—F|ZELMEEMTNHET,

s VaJdlgh

TV —a VREEAY—N— - Da T THEELEIDET D E. S 5ICEM
MENECDZENHVET, HIZIE, T—H— ALICE ELTT7 U r— 3
CEEEHL, 1—Y— BOB ELTH—N—--2Da dz2HBTrE. 77—
TaFEL<EMEL 8 A

—REETIVFRVY K - TAISEIT - T5—

JRIWFALY B 70— a > OERKICHEECRET S 705327 - 1
FT—IMNNDIMHDET,

B A

156 XR=2@ T—[HRD OFHULEAL v R - =T 51— |

RKicEk-> T, VY —2A0#tZE, ALy RBNZDUY —ZAZNHEETHET
ESRIZVENDLZNE LNERA, L. 77— aildko Tl3ERD
ALy ROREEDY Y — A2 FHTHILENHE2NH LT, TOHFIEY Y —A
ALy R b= AETHOAPEELL 2T 0 8 A,

3 X=>D TZAL Y R« vt—T7 THRWEEIFOHE L] |

Kefi, XIWFALY R 77U —2a i ALy R - t—7TREWEHRPY
AT L+ B—EZANDTY VANV BEETHIENDVET, TNS OREKZEED
9. ZEBRRBAHENNONHDET,

[3R=VO IRIVFALY R - 2aTdOF Ny T EHF—EA] |
INSOEEETER. YIVFALY R 2aTdOTFNy T ES—EAKRILS £
ER

B S

[Troubleshooting Pthread errors|
Ay R - 2= THVBEKRDOFULEL

ALy R 77— a  OERFICRbEEICGEES2 0TI 07 - TI—
IF. ALy Rt —7THhW API £213 AT AL - Y—EXDOFEHTT,

77U —a id. BT A APL IZDWT, EAENMTONA Y —IZLD A
Ly R —TEREBEINTNDINEINZIEEL TWRITNERD EH8A. APL
DALy R« —TTH2 APl £/EFT AT L - P—EXZERHTHED
Hy ALy R —=T7LLTRESNET,

IBM i: 7BV 5327 «XNVFALY R - 7T r— 3>



ZOZ &R iy 7Ur—a s, Sl RN —— R — REEN
My EEICMECRDET, ALY R-tE2—T77 4 —DE®HICZOI— RaeZ4E
BETZIEEFTEERAL 2= —ERI—RBAL Y E - E—=TTRWESR,
TNEY TV r—va opEO 7oA - A FFANTHROHT E, 7 TU T
—ar - T=BEELED. TTUT—2a  iMEIET SRR H D £ 7,
BHE R}

[71 R"=2 D TILE C BEW ILE C++ S5 COAL v ROEEHIA] |
JNVFALw R 2a T THROHTEIC. BEFO Integrated Language Environment
(ILE) C BEWILE C ++ 77U —2a NALy R« 2—TInES0nEHBIL
BRI ER L, TOTTLMAL Y R - =T TRWEEDEDIZ, ALy
Ret—TThnwr/arZ L2 VFALY R - adnsEORyHTTr =y 7N
HOET,

ALy FEBDEHFRIENTWWEWE=HICELBEE
IBM i ARL—F 4 257 « SATATDITRTDY a3 TINA Ly RIERZFFr] SN
TWBEHITTIEH D EH A,

TCaTdEERTDHEEIC. DaTNEROAL Y REFAIT S I EEERT DR
BINT A= —BIFETHIEMNTEET, flzX, 77U r—ra>--Jarss
2T A —T—A (API) spawn() NP a TEERT BT ND &
=2, RN TA—Y—TXINFAL YR TJITERETEET,

Vad A TICEo TR, YVaTRREEAT S EICKoTRHBT ST a TN
ALy REFHFATHEIIC, Ya Tk IHICIEET 2 ENTEET, 57
5121, 23 7EEBROMERR (CRTIOBD) I~ > RE/~13S 3 758 MZE (CHGIOBD)
a2 RD, YXIVF AL REFA] (ALWMLTTHD) NI A—F—ZFHL£7., *
72, 2aT7H&RA (SBMIOB) 1< > KD ALWMLTTHD /N\T A—4%—%FE L T,
SBMIOB < > RTINS a 7idibic ALWMLTTHD(*YES) WEE I N T
WRWEATHAL Y REEKRTHZENTEXT,

ALy ROBEBZEHFAIIN TN a T TAL Yy ROERZHAASD E, ALY R
TERRIZEML £9, BEOFMICOWTIE, FHLTWS APl £/2I3SEICEED
BRIZZRLTLIEE 0,

Tz, 7= a2 N Cr AT 27 FEZE CIC++ 70T T LTIV
—FLDTFARNT VI —EFTTEHHEESH. ALy RMERDFFAI SN TNz
WHEENEETIHEANDDET., Pa oK THICY 7Y r—2 3>« d—RT
ALy REERT S ZEIITEEE A,

EEMET IV —TDRT

IBM i Integrated Language Environment (ILE) 7O/ J A « EF)VE, 1 DOT 7
r—ar - 7O LDV =A% 1 DOTaTdNTHTIMET B HikEL
T, WML N —TEEHL £,

Ta gz EET N —T 2R L TWS AR D 2 ALy BRERAEEL T
L6, YATALZ. TOELT IV —T & FHIREN DR B AFETHR TTSZ
LI TEEEA, ZOMEEMRT D720, IIVFALY K23 T TESELY L
—TERT I REIAEESNE L,

SRIVFALY R-7FUsr—a> 67



68

IBM i 6.1 BEXOZNLUFRTOY ) —ZATIE, YILFALY R 7TV r—23>0
2 RAL Yy R, AGEME T N —T %7357 7 a > (C B exit() = abort()
758 BEFTIN, HEZWIEIMLT I —T DK T2 TSR WEE, VAT
A, TOMETYa 72K TLET, IBM i 7.1 YT, &8 IL—70 2
RKALw RTHRT L., TOIEEMLT I —T0ERD AL v RTIHEHREETH 255
DA, PadMETLET,

IBM i 6.1 BERZENLUFDOY Y —ZATIE, YXILFALY R -7 TUr—23>d
PIEIA Ly RS GBI — T 2T T5T7 7 a > EFTT 20 HDHNIE
LN —T O T EEETERWES, JATAEIYa 72K TLER A, IBM i
71 DBETIE, IV FALY R 77U =2 a > O AL v RW, &L )L —
TETTDT I a eETTIN HEZWIEEMLY I —T O T TS
BWEA. TOWRIL I —TNERDO AL v RTIHRERETH AT, VAT
L3P aTd ek TLETD,

A7 FlL. *NEW JE8 L7 IL—T -« 707 LM 2 KA L w RSIERH I N
DPETY., 7OV T LMK TITBHE, *NEW HFEL Y7 —T3mEs N E 9,
IBM i 6.1 BEORZENLURTOU Y —ZA T, PadMETLET,

IBMi 61 BEXUOZNLURIDI Y —ZAT, C T4 LD exit() BA¥DXS7 HLL
T verb MY 2 RALw RO ENDE, Pa g TLET., IBMi 7.1
DT, &7 INHIEMETIN—TNEREDO AL v RTIEFIRETH 251D
B VaTMKRTLET,

ZOPEYZIZDOWTFHLLE, EIEIIN—TEZXL v R 22RLTES
(/\o

ALy K- ETFIVDORE
Pthread API %, AT LANRET MO Z L v REH API SIBAELBVWTL/ZE
W, FHIREEDRERDRK &/ 20 5N H D £7,

B 2L, Pthread E[FRCALw REZIZTOE AT, Java  IBM Open Class® 7
TIU— ALy ROEEEZFHLAENTLEI N, ISHICHEBERIEELT. &
DALy REENS, IO AP F2EZEM > TAL Yy REEMET S 2 &idEtfT Lz
TLEZ W, THIEABENELCL25680WH D £7,

BIZIE, DALy ROBIEIENA, Pthread 1 > % — 7 = — A B X NIE Pthread
A =T 2= ADELELNETHEIFETESELET., TOLDITHEL T
X BEIEMIEICELSRESNET, LML, Pthread 1 > —7x—2A
pthread_getschedparam() 7 5 R & 115 EFENEM N E L WDIL, EBSENEA DR E D
pthread_setschedparam() -f > % —7 = — A X /ZI3MD A > & —T = —ZADWNWTNH
(WA TR 2o TRINEGHEDATT., TOXIITETIZ. BHO1 ¥
— 72— AZfio>TA Ly FOBSENRA 23 E T S &, pthread_getschedparam() 7* 5
1. mefRICHEH U7z pthread_setschedparam() f >4 —7 = — A TRE I N7z, B
JEALNR S N KT,

XS, 77U —>a>  A=REXA1 T4 TDAY Yy RTEFTL TS
B, pthread_exit() API Zffi> T Java AL w RZETITHIENTEEXT., &L
L. pthread_exit() Zf#> T Java AL v RZEKETITDE, PHLBRWHERNEL S

IBM i: 7BV 5327 «XNVFALY R - 7T r— 3>



BENHOVET, FIAIE, WS DMND Java BBEA L v RO 2 BT 555,
Java 77U —2 a3 ONFHLTWEW, TR TELRWEHET Java AL
REERTLTLEEHERHD ET,

RIVFARAVy R - 7ASSALATHDIAZ Y MMEE
IBM i ARV —=F 4 27 « AT ALATDT—FIR—=Z « hT T arid, V3
TEFFIEIET I —TONTNMNITRESINE T,

RIWFALY R« T7 T r—2aPNMEEROA Ly RT, BHoT—4X—Z « k
ST a ERFICETTIEHSE. 1| DOALy RTOIIw MEEIZXD,
MDAy ROIGEIETII Y FEINZTENHD T,

BlzIX, BT TV r—a i, dientl HOT—HRX—=Z - N ¥ a %
EFLTWS 1 DOALy RE, clien2 IOT—FXRX—=Z « I ra %
EITLTWBHIDAL Yy RINHHELET, clientl HOUHZEZFEITL TWB AL v
ROWUEEZZET L, AFEZ2Iy MLET, 203y MEEICKD, client2 D7z
DIZMAGNEZEEHITRTIAI Y hEINET, TDOED, 77— 3 2id.

EIAHORNT Y723 D2 INTHEEL TWARTUIRD EE A,

BY &

BX=2D IRIVFALY R - TOTTI T TOT—HRX—=ZIZ DN TDEEH
P |

YIVFALY R 7OV I ATT—IR—AZ2FHATHEEE. ZNS5OBEFHEE
WHEBELTLES N,

F=HIR=R - LA—RDARAERAVY R - £—7F7 14—
F=HIR=Z + Ty AINVDAHNT 4 — RNy 7B ZEME> T, AHIBRIEOHE
L O—RAHNI—Y—IC@HATHENTEET, BHEOT7 TUr—2 3> T
%, 74— KNy VEBOFEDZDICALw R« =75 ¢ —OEENEL 50
HLNEHF A

AHNEEZETT BB, FITRYR—FET—IRN—=Z « PR—-FMIXD AT
BEDAL Y R - =T 574 —DMRIESNEK T AHIEENZE T LR R T, £
TR AR — b OMRFF L Tz 0y I MBI E N, HliERNY 7V r—2a i
RENEXT.

AH T 4= RNy ZHEBEBRET 2 E &I, JOA Ly RONZOMEE 2 [ 4
ALlnwkd, 7722220 7IMET 207 T r—2aOEMETT,
COBOL & RPG 3T XRTOAHNIETCT 4 — RNy VHEEEFHLET., £
720, FACHAT 7 AINZH L TWS DNDORB L SETARIEERZETT 5
Bld, T4 —RNw Z7EEZFEHL TOWARANWIDIICEZZEETH, 771D
TORAEUTIMEL TLES W,

B 2L, Thread 1 1ZLa— RAHINEIETT7 7 1)L A ZHEAL TS ELET,

AT LT ENS OEREICETAERE T v ML A DT 4 — BN I EIBITHEA
LE79, Thread 1 DAHTEIENTE T TS E, Thread 1 V&7 4 — RN V fHIBD 7
A4 =V RERELRLRNS, 74— RNy JHEBEZBIELET., 77 1) A ~NOT Y
T AEUTINLT B EICEK ST T 4 — RNy VEE 2 {3 L7213 3U3. Thread

2 3L a—RAHNEBEEDEDIZT 71V A ZHERATSEEIZ, W74 — RNy
7 HEI A FRFICH A L £ 9, fEEE LT, Thread 2 N7 ¢ — RN 7 fde 2 [F]IF 1T

SRIVFALY R-7FUr—3> 69



fEf9 %7, Thread 1 ICIEFELIHERNRIND I EICRDET, ZDLDR
&R, T AINVOHERANT A s RA A —FE T 7 AIVERR TR E &2 H o
TITHNBEZITELET., 77y MIINREAL Yy RTHMAMTWSR S, BEIZAE
CEHA.

o7 TV r—a s A=REFLEFTATLANT 4 — RNy ZHEBICT 722 L
TWBHEEIT, TNHIRESTERESINDE I EDRBVWED I, FHET 7= 7 %
HoTT4— RNy VHEBZREL TSI,

B R}

BRX=2D IRIVFAL Y R -T0O7F3I 7 TOT—HRX=ZIZDNTDOEEH
PE |

RINVFALY R - OV ITATT—IR—AZ[FRATHEXE. NS5 DOEEHEE
WKHEBELTLEI N,

BIBDEEMEDIDITIBM i AR —FT 4 27 « AT LAETAL Yy REYHR—
FLTWaA2ZHNUE, CHEADT7 ) r—2a>TEDXIICA Ly REFEET
HELnWnzHkTtEEd,

IOkl a THHATAHHRIZ, IRTOTOV I UEHEICSTIIEDE
T, TNTNDOEETENS DHENED LD ITEBINTNDEINITDONTII,
Information Center IZH D& FiED [[5ik (Language] D hE Y 7 2SR TS
t/)o

Java EFEETOARV Y FDEREEIE
Java AL v Rid, java.lang.Thread 7 7 A ZFHL T IBM i H—F)L+ AL v

R-EFTINDETHELET, & Java AL v RliE, TOLCATEFINDEZLIDY
A7D 1 DT,

ALy FOER] 2723 ICUARSNTNEIXRTDTY VT4 ET 4 —INE
frrlgeTd,

Java (AE~ T > VM) 13, Java H—Rw P - 2LV ahEOY—EA%EET
THEEE, BTV DLDAL Yy REERLET, ZNSDALy RIFT AT A
MNERT B0, 77U —2a > TIREERL TIEARD 8 A,

Java THIAARBE/R S AT LBEEIE, *MT 47 - AV Y REfF-oTY 72 ALE
To FMTA4 T« AV Y R *PGM 727 b TIdH D £ . Integrated
Language Environment (ILE) H—YE Z - 7047 J /A (*SRVPGM) N5 L7 AH— h
INETO—T% =TT, INEDFRAT AT« AV RiF, HIIINFAL v
R« 70 ATETINDHDT, AL v R+ +t&—77T7, ILE COBOL. RPG
IV. CL. C BXY C++ A1 TF7—FAL v R« =TT,

H: B C BEY C++ BIEMNITRTAL Y R - =T TlEHD EH .
Information Center @ [C BEL N C++ (C and C++)| D hE WV EZBBL T 72X
t/)o

70 1BMi: 70V 53257 -RIVFALY R 7T r— 3>



ILE 707 F A (*PGM) 727 MO THEND S & X135,
java.lang.Runtime.exec() Zffi->T. 7OV I LZEFTT LD T O %
BAGAL £,

exit() BELW abort() DHEHICITTHEBEL T EIW, ITNS5OREEET 7V
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EFNBIINFALY R -2aT - FoTelET 5 51EE2RLTVWET,

STRSRVJOB JOB(000000/USER/JOBNAME)
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ENDSRVJOB
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STRTRC SSNID(MYSSNID) JOB((000000/USERNAME/JOBNAME (*ALL)))
... tracing the job
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. tracing the job
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Bl: 254 bk - LOA—4—HAH (Pthread 7O5 S5 A)
ZOFITIE, PATLAREROTSA K LAY —FRERNL—X - A2 —T
— 2% % Pthread 707 T LZRLTWNET,

W O— REIEHRT2E. BER—D0 TO—FICBT 551 ¥ AG0H L0
FF I A HICAE LD EABINET.

/%

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 1ibrary processing will occur.

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

Trace output ---------
User Trace Dump for job 096932/MYLIB/PTHREADT. Size: 300K, Wrapped 0 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 TN *
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  : QpozSUDumpTargetStack

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 60000004 F i, *
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
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  : 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(l); \

} \

}

typedef struct {

int threadSpecificl;

int threadSpecific2;
} threadSpecific_data_t;
#define NUMTHREADS 2
pthread_key_t threadSpecificKey;

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

void *theThread(void *parm) {
int rcs
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) ;
}

void bar() {
threadSpecific_data_t *gData =
(threadSpecific_data_t *)pthread_getspecific(threadSpecificKey);
PTHREAD_TRACE_NP (Qp@zUprintf("bar(), threadSpecific data=%d %d\n",
gData->threadSpecificl, gData->threadSpecific2);,
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 *xargv) {

pthread_t thread [NUMTHREADS] ;

int rc=0;

int is

threadSpecific_data_t *gData;

char buffer[50] ;

PTHREAD_TRACE_NP(Qp@zUprintf("Enter Testcase - %s\n", argv[0]);,
PTHREAD_TRACE_INFO_NP);

if (argc == 2 8& !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+l)*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(Qp@zUprintf("Main completed\n");,
PTHREAD_TRACE_INFO_NP) ;

return 0;
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