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

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

/*********************************************************/
#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 x*argv)

{

int rc;

int *status;

pthread_t thids [MAXTHREADS] ;
EXEC SQL BEGIN DECLARE SECTION;
int i, 33

char insert[200];

EXEC SQL END  DECLARE SECTION;

EXEC SQL INCLUDE SQLCA;
EXEC SQL INCLUDE SQLDA;

/* create a new semaphore */
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return;
mainerror:
printf("ERROR: sqlcode = %d sqlstate = %d¥n", SQLCODE, SQLSTATE);
1
/************************************ ** *k*k *k*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

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=10031<10;i++,j++) {
(void) sprintf(insert, "INSERT INTO QGPL/SQLEXMP ¥
VALUES (%d, %d)", i, Jj);
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");

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

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

{

EXEC SQL INCLUDE SQLCA;
EXEC SQL INCLUDE SQLDA;

EXEC SQL BEGIN DECLARE SECTION;
Tong 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());

RNVFALY R -7 TUr—a
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/* 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);
}

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

thdeof:
printf("thid:%.8x %.8x: Done!¥n",
pthread getthreadid np());
return;

}

Testcase output:

semaphore created

semaphore inited

SQL table created

Table primed with data

Threads created

Threads turned Toose

thid:00000000 00000022: cursor open

thid:00000000 00000023: cursor open

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

thid:00000000 00000022: Done!

Threads joined
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fl: ALy FOEMZRET S (Pthread TAJ 5 L)
ZOFITIE, TUIDEELIREE] AL v RIEME%E Pthread 707 5 LA TRET D HiEERLET,

H: I—REIZEHATLE, BOR—20 TO—RICBET 5 71 2 AEWMB KO FIE] [DFAFICHEE
L7ZbDEBBRENEKT,

/*

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

SIVFALY R-7FUsr—3> 15



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 xparm)

{

— -

printf("Entered the thread¥n");
return NULL;
1

int main(int argc, char **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");
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;

}

fl: ALy FOREMHEE[RTETS (Java TAT S A)
ZOFITIE, T&E ALy REWNZE Java 7OV I L TREST D HEERLET,

BH: O—REIZERATHE, B0 R=DD TO—RICEHT 571 2 ZEHRD LRl R E O&RMICHEE
L7zbDERRINET,
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/*
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");

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

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

try {
t.join();

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

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

}

ALy RZERIKRT S

FIU =23 TAL Y REERTZE, ALy K- A T2 b, HffSG. BLOEFETRE— 2
CAF AL THMBESNET, ZH5ICEST, HLWALw RESHEREZD LU 251 -
Y—EX2LZEIHHATESL DD ET,

IHIT, HILWAL Y REBIAT RN, ZOHLWAL Yy RTHES Y TV r— 3> - 7= BXONT
A=Y =R ET 2 ZENBERGELH DX,

ALy REERT 20T, AT LARZTNCEREDOA Ly R#EHMI—-REH DL TET, ALy Rikhla

—RiZ, ALy RZFNw LD, L—ZAL7Z0, TOMOEHEEZ2ETLZDTIEAICERTE
HEKMETT, ZOALy RO —RIZ, ALy REE#HBIET 2201085 2 3@ L =8 A,
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ALw REEKRT S API O%<3E, HILIERSNAZAL Y RERT ALY R - AT ERIBNS
RIVERLET, ZOALY R AT hEHLTHLWAL Y REBETAZENTEET, £

7. TOAL Y R ATz bERMA T2 7 FELTHERLT. ALy RMUEEEK TS 2 D% Rt
THIEHTEET,

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

BH: O—REIZEHATSHE B0 R=DD TO—RICHET S5 71 2 ZEHRD LR EE] D&RGICHE
L7zbDERRINET,

/*
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 xparm)

{

pthread_id_np_t tid;

threadParm_t *p = (threadParm_t =*)parm;

tid = pthread_getthreadid_np();

printf("Thread ID %.8x, Parameters: %d is the answer to ¥"%s¥"¥n",

tid.intId.lo, p->threadParml, p->threadParm2);

return NULL;
1
int main(int argc, char x*argv)
{

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

printf("Main completed¥n");
return 0;

}

fil: ALy FZEBKT S (Java 7O S5 L)
Zo7ar I LE, Java 7OV I ALTAL Y RERBT S HiEZRLTWET,

fE: O—RFEZEATHE. BOR—2D [O—RIZBT % T 1 22 ABWMB I ORc F ) [0 &MAFICFE
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;

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

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 RERTTS
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HTED X551 FT,
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ZLw RO TIZIZW DO AERDDET, NT+—X2ADETAL Y RERTTSREDHEIL
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BB ALy RS R TAL Yy R TT5K DI > TWET, —fl&ELT, ALy RiZ&ko
TEHENTZ Java ISR H D T,

FISMTONWT DM, FRIZAL Y REKTT2Z2DMOHIEIIONTIE, ESEOERIEZSZRL TLES
t/)o
B
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1 DOAL Y RIS, BIOAL Y RINETTHETHETHEEIT. ALy RAKZREETY I 57407
ELTHEATAIENTEET,

fl: ALy FE#RTTS (Pthread 7O 5 A)
ZDOWEITIE, Pthread 7OV S A TAL Y REZKTT5HEERLET,

H: I—RBIZEHAT2E, BOR—2D TO—RICBET 5T 1 2 XIEHRB I VR EIH) O &MFICHE
LebDEBBEINET,

/*

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 \
1
const int THREADFAIL = 1;
const int THREADPASS = 0;

void *theThread(void *parm)

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

}

int main(int argc, char x*argv)

{
pthread_t thread;
int rc=0;
void *status;

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

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

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

rc = pthread_join(thread, &status);
checkResults("pthread_join()¥n", rc);

printf("Check the thread status¥n");

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

}

printf("Main completed¥n");
return 0;

}

fl: ALy FERTTS (Java OS5 5 A4)
ZOHITIE, Java 70T ITLATALw REKRTTHHEEZRLET,

E: O—REIZFEATHE BORXR—2D [O—RIZBT S 71 2 AWM IOl F ) [0 &MICFE

L7ZbDEBBEINEKT,

/*
FileName: ATEST12.java

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

Create a thread

Start the thread

Wait for the thread to complete

Thread: End with success

Check the thread status

Testcase completed
*/

import java.lang.=*;

public class ATEST12 {

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

int _status;

public int status() {
return _status;

1

public theThread() {
_status = THREADFAIL;

}

public void run() {
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System.out.print("Thread: End with success¥n");
_status = THREADPASS;
/* End the thread without returning x/
/* from its initial routine */
stop();
System.out.print("Thread: Didn't expect to get here!¥n");
_status = THREADFAIL;
}
}

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

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

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

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

}
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 FOBRYEL
ALy RESED SR TTHHAICE D, WEAES hPDIREFTTHAL v K&, 5 THIIRO MY
ZENTEXT, LW<OHD APL AL TAL Y RERD T T EANTEHT,

—H#D API TIX. WOHELY V7> a > D7z®dD well-defined points . H5 AL v RO TRITHID A L
v RZHllT 57200, ZOMDANZZALNHEINTWET, —Hd API Tld. AL v FOKTHI
WZ7U—>7 w7« A—REFEFTLED, ROBELEAL Yy ROBRERFEDMHEICRET HANZALBH
HEINTWET,

ZLw ROREOPEUBEIZHMEEL THEALTSZS W, 9% API T. well-defined cancelation
points . AL w RNY FUr— 3> - F—4BL0Ow 27U =27 v TITEANZALANAEIN
TWRWIESE, T—NEEZ2ZT7-0, 77U r—2a RNICTy ROy 7 0RFBAETHRINERD5E5N
HOET,

H: Java Development Kit /N—3 > 1.2 DIBETIE, ALy R« 7 AICHBM., #1E, BRO—FEIEA
Vy REHHAITRETEHDERFL. TENSEDAY Y RIFLETIERNWEARINTNSENSETY, Z
NEDAYw RICK DRI NZHEAEIL, WS ONDOEKDIREORERE, MDA ZLXLITEST
RHEGTHIENTEET, Java DRFEN—Ta VITHERINDE AT ZLXLIZDOWTIE, Sun £ Java
Fa— U 7))L (Java Tutorial) ZZHRL T ZE 0,
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fl: Ay RERYET (Pthread 7O S5 A)
Z DL, Pthread 707 T AT, EREFETLTWS ALy REZRODETH T,

H: O—REIZFEATHE BOR—2D [O—RIZBHT 2 71 2 AWM IOl FIE) [0 &M ICFE
L7ZbDEBBREINEKT,

/*
Filename: ATEST13.QCSRC
The output of this example is as follows:
Enter Testcase - LIBRARY/ATESTI3
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)
{
printf("Thread: Entered¥n");
while (1) {
printf("Thread: Looping or long running request¥n");
pthread_testcancel();
sleep(1);

— -

1
return NULL;

}

int main(int argc, char xxargv)

{

pthread_t thread;
int rc=0;
void *status;
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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;
}

Bl: ALy FERMYET Java 7O S5 A)
ZOFNZ, JTava 7OV T AT, EREIEITLTWAS ALy RERDIETHITT,

H: a—RplzfAT L, BOR—0 IO—RICBIT 2 T 1 & > AfEHS LR F I OS5I R
LebDERBEINET,

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

Thread status indicates it was canceled
Testcase completed

*

/

import java.lang.=*;

public class ATEST13 {

static class theThread extends Thread {

public final static int THREADPASS = 0;
public final static int THREADFAIL =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 {
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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;
}
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 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");

1
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");
1

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

)
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fE: O—RFEZEATDE BOR—2D [O—RIZBT % T 1 22 AWM IO F ) [0 &MAICFEE
LZbDEBBEINEKT,

/*
FileName: ATEST14.java

The output of this example is as follows:

Entered the testcase

Create a thread

Start the thread

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

Thread: Active processing

Thread: Active processing

Suspend the thread

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

Thread: Active processing

Wait for the thread to complete

Thread: Active processing

Thread: Active processing

Thread: Completed

Testcase completed

*/

import java.lang.x*;

public class ATEST14 {

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

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");
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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);
}

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

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

\

}
}

void *theThread(void xparm)
{
printf("Thread %.8x
printf("Thread %.8x
sleep(15);
printf("Thread %.8x %.8x: Done with work¥n", pthread_getthreadid np());
return NULL;

N oF

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

}

int main(int argc, char x*argv)

{

pthread t thread [ THREADGROUPSIZE] ;
void *status [THREADGROUPSIZE] ;
int is
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int

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

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

rc=0;

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

{

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

}

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

for (i=0; i <THREADGROUPSIZE; ++i) {
rc = pthread_join(thread[i], &status[i]);
checkResults("pthread_join()¥n", rc);

}

printf("Check all thread's results¥n");
for (i=0; i <THREADGROUPSIZE; ++i) {

if (status[i] != NULL) {

printf("Unexpected thread status¥n");

}
}

printf("Main completed¥n");
return 0;

}

fl: ALY RZFFHT S (Java 7AT 5 4)
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/*

FileName: ATEST15.java

The output of this example is as follows:

Entered the testcase
Create some worker threads

Start the thread

Thread Thread-1: Entered
Thread Thread-1: Working
Thread Thread-2: Entered
Thread Thread-2: Working
Thread Thread-3: Entered
Thread Thread-3: Working
Thread Thread-4: Entered
Thread Thread-4: Working
Wait for worker threads to
Thread Thread-5: Entered
Thread Thread-5: Working
Thread Thread-1: Done with
Thread Thread-2: Done with
Thread Thread-3: Done with
Thread Thread-4: Done with
Thread Thread-5: Done with

Check all thread's results
Testcase completed

*/

import java.lang.*;

public class ATEST15 {

complete

work
work
work
work
work
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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()

}

public static void main(String argv[]) {

_status = THREADPASS;
}

int i=0;

: Entered¥n");
: Working¥n");

work");

: Done with work¥n");

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();

try {

thread[i].start();
}

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

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

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(Tong milliseconds, String s) {
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try {
Thread.sleep(milliseconds);
}

catch (InterruptedException e) {
System.out.print(s);
}
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T e Ayt—YFEUNH LITIEF LT, Yﬁtz%ﬂﬁfbiﬁ WIHAZ Ly RANDERZ RIS E

T, 9IIAL Yy ROSBEBZERNHT Z LITX-> T, 2%1&vFﬂ577tX%ﬁé?é%ﬁ%@U
M ZEFRETY . WAL Yy RUDNMEZARBRWBEROF EL T, T—IRX—Z + 77 A )LDl
BHENH D ET,

o WHEDOAL v R
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ZDHE., 7V RAZESETDIZNEINE, Pad7HNOALy ROBICE>THREEINET, PaJIiC
BEOAL Y RNHDHE. TOREIZE > T CPFISOB (Bi%k &1 WHfEHTE/2W) TAT—7 « X v
=0 LITICESNE T, T —FFZRTEDOMDOBEEIL, errno 2 ENOTSAFE IZF%E L £
—a—o

1 DOAL Y BOBMNERREDOHZZITOA, BBZEMORNLDIZTEIEIZLD. ALy BOEE
EH2LEEIT. 77 A ZHETHEEEFEONHT I EIIETYT. ZOX5 KO EL TIE. A
Ly Ret=—TTRHRWITryAI - ATLIZEEND, Ty AT VAT HEDIMEONDE T 71
Ve AT APL XH D £,

P oL 15
[EWEEAIH (RCLRSC) 1< > F]

HOs

i5/0S BEREEEZFEHAL T, 77U r—2a D NOBKOHOSZERL. TNSOHOLTETT S 70
TIONERBRTLHIENTEET,

F7z. i5/08 DY —ERIZiZ. AT OV I LA EBET 500G EEEEY R - T2H50HHDET,
INH5D i5/08 Y—ERIZIE, 1 A M= )VRHIES SN A O AN FEMIER SN TNE T, BEEEER
HEAL Y R« t—7T9, HOT7OV S LHEHOAL YR - =T F 4 —@BHEEILFAL YR - V3
T T a gk ERET 5010, B EERTE XY,

ZEL. RVFALY R-2ardTHO7O0r I A2 T ZEIITETS, EEFES T TICHGFED
MO0 o808y R b—TERBRTIENENEDICLTLSES W, OV I ACEAINS
HIBRIZ, YV FAL Y R« 2adTEITINDZZDODMOITARTOI—RIZGEHASINDGBDERLETT, #lA
X, AL w R« £—772 Integrated Language Environment (ILE) Sz # > TERLZHO T O T A TR
., ALy R tb—7c9 52 &3 TEERA,

B 2R

BT X=C THEEOTY 7 r— a > O |

JRIWFALY R 77U r—2az2ERTHEEE. 77U r—2a 03 RTO/NN—Y, AL

R t—TF 4 —DEDIIT TV a  MEAT I RTOY—EXZFMT 246ENH D E

R

[ARA=2D IRNVFALY R TOTFI T TOT—IN=AZDNWTDOEEFIA] |

JRNFAL R TOVILATT—IR—ZA&HHATHEZE, INSOFBEFEICEREL TS

W,

RIVFRVy R -TATSIT - TH=vY
i5/I0S AXL—F 4 >0 « AT LHDORIVF ALY R - 7TV Tr—2a FREFSATL T TUTr—
a > EERT 556, W<DNOT 72y Z7IHEEL THBENHD LT,
Oty a TolHT A&, ITRTOTOTIIVIEFBIIYUTEEVET., TNTNOSETEN
5OMEEMNED XIS ITEBHINTNENICDOWTIE, Information Center IZH 5K FED 558
DREYIEBBLTIES N,

B R
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BaR=CD TCL A REAL YR - v—T5 4 —1] |

Integrated Language Environment (ILE) CL T >4 1 AB KON F—4ELI—RiZ. AL v K-
t—7T9d, FUPHI - TOF I L - EFTI)V (OPM) CL 7OV I L1F, ALy K- t2—T7TIEHD
R VR

BEO7 7V — a3 0%
RIWFALY R« 77— a3 > &2ERTEEEER, 77U —2a>DITRTO/IN—Y, F-ALw
Ret—TF4—0EDIZTTIr—2aMEHTHIXRTOY—EZAZFHT2LENH D F9,

YTV =2 a P THAINAEY—EALZIE APL NEDX SRR Y —AZMESNE. ALy R -
=Ty TV r—a b ERRTOLDICHEREEFETT., ALy R -7 THHHIETREEZ
HHLEWEER, 77U r—2a 07— 38522 T 2 ReENH D £7,

ALy R etb—=0R7TUr—2a DEERT DHETHICEREZOIT, o7 TUr—rar, 2377
ir—ar HY—EAMKETS APL &, AT L~ H—EATT, ALy R t—71C93I12i3. f
M 2B, £-EE / MENCERTZTXTO APL. BEOTF—EANAL Y R -« =7 TRITH
W0 R, BEMICHERTS API BEETATL - UY=L, FHET20ONFICRE#ETT, BiE
D APl R AT L - U—EANRNAL Y R - =T EDI NI, DREYVESIRLTIZI N,

OIS AT LA - H—EZ, APl FEEMO7 TV r—2 3 >0V —A - A—RZF>ThianEn>d
ZENHBRICHDET, TNHDOH—EADELIZ, ALy R - —T0RENELIN TV RWNEZD,
NSO —EZRFAL Y R« =T TlEABWZ E&2FRE LTI D ER A,

e R

BIR—DD ALY - tE—T57 44—

HHEBNAL Y R« =T THdDIE. A—7O0ANOEED AL v RTHREHZZ DB 2R T

ZTHEHETT, HIEERAL Y R - =T THDHDIE. TOREENSIFENHEEINS T RTOREEKIA

Ly Rt—TTHEHEDOHRTT,

B e k)

Be "= THO A |

i5/0S HEtgpeEFEHAL T, YU r—2a D HNOBEBOHOSZERL., TNSOHONTETTS

T I NERERTDHIEINTEET,

Ay FEORIEET S =y o
L TWBI—RBAL Y K - =7 TRHZA, ALy RETOF— 73 Y —ZOHMH 5F K
EBBHG, TOTTILTORBBEERAIAL v ROFRMHLET S AT

EEEEE 2 DU EDOZA Ly ROBE#ETY 723> T3, ALy RN, O L vy REFHL TEEDR
A MNCELTHhOAUEEZFETTAEDICLET, FAEEZELHEHAETICU Y —ZADHHZHKAD &,
TITV =gy s T=YIEEEZITLZENBD ET,

WBHE. 2 DDA Ly ROESHEICIE. 1 DU EOFEMET ) 2 570 TOFBHMNERL £, LT I
g 7ER TV — 3 TR EREHLENE RS D=0 T r— a DMER EIIMERT 5. K
LNV OEMERZ Y U r—> 3> -T2 b (508 727 MTlERW) T,

RO BRREIET ) 270 TR TFOEBDTT, FHEIZX MPMENED S ENWHNDNEFIZ/E> T
£7.

o HilgERT YT

o FHEHEHE (mutex) BEIOXAL v R
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s BT —EAL YR

o FMEREAL YR

s ALV T4 TELTOAL Y R
e ANR—=ZX -0 —ar-avyy

s AT/ -0y y

INSOPRIT, TRTOTOVIIVIEHBICUTIIEVET, TNENOFHETTNSOMENED X
ICEBHINTNENITDNTIE, Information Center IZH D ESiED [|SiE (Languagel] O ~Ew 7 %%
LTI,
BYERE S
R5 XK= TZAL vy RE—REFIET 2] |
77— aryTALy ROWEZ —RMIEILT 2 2 &M, BIODHEENHVET, AL v RE—
BKEIET2E, TOAL Y RIS TRESNTVETRTORBRESLO Y 725D AL v ROKREEIR.
TN HEHIND ETRIFFSNET,
o X=>D TZAL v R - =T THWEEIFOHE L |
Fihr, XIVF ALY R - 77U —2a i, ALy R« =7 TRBRVERSLI AT L - —EZAAN
D7V CAEMBEETLHIENDDET, TNS6OEEEIFNHET, Z2RRBEAFENNS OG0 F
KR

Compare and Swap &%
XA —Txz—A (MI) ® Compare and Swap (CMPSWP) i &> T, XIFAL v K- 70O
TILDT—=HIT I ATHIENTEET,

CMPSWP frfiid, DA XT 2 FMEL 2 FHOWEART > MEZKL T, 2NS5DFE%ET
HIUE, AT T« FARFT RN 2 FHOKART > ROMBEICHEMSNET, FETRFNL, 2 &
HOlBANT > RN 1| BEHOREA RS > FOMEITHRMNSNET.

el & 72 51X, CMPSWP @iz kD, 2 ZBHODOHEAXT > RN OZOICEHDHEINTH S, A
T T« FAXRT RN 2 BEHOHEAXRT > ROMBEITHENINDSET, Bl CMPSWP @Ficks7 V7
T AZTELRLZDET,

LN EM TR/ s iE, 1| BHOLERAXRT > RBEANDOKMNE, D CMPSWP MiGic&ks7 71X
WOWTHEFHEOREIZH D ER A, ZDLIIT, 2 BEHOEA XS > REZFIE, i AEEcH AT
LTI F8 A,

RO C Xr7uaDI—RHNE, BEEARZRTHICTHED XZ3BD T 250 TEXT,

#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; ¥

}

ZOa—RENZBNWT, var [FELEZI3ES T 2L, val 13 var \ZBMEZIZRET 28EMHE, e 13
BROMEERL ET,
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mutex EXAbL Y R

mutex (FAEHEM) 13, HEEL TWE ALY RO B—EFIZ | DEFNT—FIITI7LALED, BEDY
TUr— 3> - RZEFILZIOREITLEZD, ALy RETEELTHEHLET,

mutex EWVWISEEIX, AL vw REITOMAEDE (MUTual EXclusion) Z2EHEITZTUIF 4T - F TPl
OB TYT, AFIREL T, mutex DZEEZT YT 4 H) - BV a T —DEIITEZDEMN
TEET,

WE mutex 12, 7 TUT—Ta itk REMREOT—F E@mEACEEM TS NET, FIRIE
PAYROLL DATA IZ PAYROLL MUTEX ZB#EffIF 65N TWHELET, YU r—a> - d—R
&, PAYROLL DATA 127 7t AT 5H({ICH4T PAYROLL MUTEX Z0vw 27 LET, BHIOAL v RAXF
—ZIZT7 7 AT BHEINC mutex 2B ET 2 E. mutex [ FFDT—FNDT 7L AZMHIELET,

YER% (create). 7 (lock). 7 > 7 (unlock). BIXHEFE (destroy) |&. mutex THEIT N5 HMBIH)7
BAETY, mutex ZIEWICOYZ LEAL Yy RN, 72097 3INDHETED mutex DFFAFIC/RD E
T, mutex DO 7 &ZikAD ALy Rid, ZNDNHAZICL->TY 0w 7 INDETHEL 2TNERD
FHA. FTAEED mutex 27 20w 758, FELTWEAL Yy RIZHBEZNBED, SEIZZOAL v R
N mutex OFIEZICZDET, mutex OFFEZFIZEIC 1 DT,

mutex OFFFEBEIIHIRATYT . mutex DNEHIFHTH 2720, FIEEDAL Y RIMTETHEDIKL
mutex 20y 7 TEET, 7Oy VEROEMN., EFICiTbN/Z0y 7EROEEFEUCIC/RS E T,
mutex OFFEHZIZEDOD T, I—F—2U5E LZRBRBT 5 E mutex FENY 1 L7 BT D
F9, Ow 7 Z2EETERTIUE mutex FHEIZAFICRINET, FHMICOWTIE. ZHHD API O&
BT, 77U —3 g > CTEBICHEMATIEESR mutex T I T4 TEBRLTLIEI N,

#l: mutexes Offif] (Pthread 702 5 L):

ZOFITIE, AP (mutex) 2> THHT—INOT 7V AZHEET IV DONDO AL v RZEHIAT
%, Pthread 7OV S LhERLTVWET,

H: I—REIZEATLE, BOR—20 TO—RICBET S 71 2 AEWMB IO F ] [DFAMFICHE
LbDEBRBEINET,

/*
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>
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#i

nclude <unistd.h>

#define checkResults(string, val) { \
if (val) { \
printf("Failed with %d at %s", val, string); \
exit(1); \
} \
1
#define NUMTHREADS 3
pthread mutex_t mutex = PTHREAD MUTEX_ INITIALIZER;
int sharedData=0;
int sharedData2=0;
void *theThread(void *parm)
{
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 Tock¥n",
pthread_getthreadid np());

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

rc = pthread_mutex_unlock (&mutex) ;

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

return NULL;

int main(int argc, char x*argv)

{

r

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

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

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

printf("Create/start threads¥n");

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

c = 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_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(&mutex);
printf("Main completed¥n");

return 0;
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Bil: mutexes DfEN (Java 0O 5 L):

ZOBITIE, I—RDOZUFT 4 ) -2 a  &2ERTS Java 7O T L% RLTWET, Java T
3. =R - 70w 7 FERIEFAY Y RCTREHLF—T—RZ2FES 2 &LICXKD, FEDOA TP 7 FERIZE
SNz, FHEHE (mutex) ERICHREERZ S22 ENTEET,

H: O—REIZFEATHE, BOR—20 [O—RIZBHT S 71 22 ABWMB IR F ) [0 &MICFE
L7ZbDEBIBREINEKT,

/*

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

Entered the testcase

Synchronize to prevent access to shared data

Create/start the thread

Thread Thread-1: Entered

Thread Thread-2: Entered

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

Thread Thread-3: Entered

Unlock shared data

Thread Thread-1: Start critical section, in synchronized block
Thread Thread-1: End critical section, Teave synchronized block
Thread Thread-2: Start critical section, in synchronized block
Thread Thread-2: End critical section, 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 thelLock extends Object {

1

static public thelLock TockObject = new thelLock();

static class theThread extends Thread {
public void run() {
System.out.print("Thread " + getName() + ": Entered¥n");
synchronized (lockObject) {
/********** Critical Section *******************/
System.out.print("Thread " + getName() +
": Start critical section, in synchronized block¥n");
++sharedData; --sharedData?;
System.out.print("Thread " + getName() +
": End critical section, leave synchronized block¥n");
/********** Critical Section *******************/
}
1
1

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

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

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

}

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

try {
Thread.sleep(3000);

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

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

}

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

}

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

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

}

Y7+ —¢EAVYF

YT r— BT b - T r—EBIEEND) & HHAV Y —ZADT7 V7 AZHIHT S 7=DIEH L
F9, X Tx—13. 1 DOATFUTP N AU —EEBEZLIENTEET, LY T+—ITH
AL AT RH0, TOMEIE 0 BLETT,

EDALYy RN FEREOLT, EX T+ —Z2Ov I TE5TENTEET (ZDZEZE, BT+ —FF
BEHWVWNETD), 0 2BATHY > RZ2ESPLEDETDHE, IOHE LMD AL v RIFHIDO AL v KA,
FTOEY T =T OV I THETHELET,

EOAL Y RHENT L REHEAS L TEY I3 —2 7 O I TB5IENTEET (DT EE, X T4 —
BHIEHNNWET), BT+ —2BHTHE, HFHEPOAL Yy RGN AT v TEINET,

ROBEMAEL @AY 1) TE Y T74—%2 1 DO mutex FHAEHEM) EEZX D ENTEE
T EY T+ —& mutex DEKNBEWNT, FTAHEOHETT ., €7+ — 084, FrAMHERBEEMST SN
FHA. mutex EIFEWN, EYTr—Z2—EHFHEK (O ) LEZENBWAL Yy RN, Y T7+—%
WAL (7 o8y THIENEERDTY, TOEDIZ, 77U r—2a U FPltnEfEzEZcd &
MHDHDT, TEDHRETFZEOID BEEITET T 230,

FXRV—=F 4 27« AT A LRV DD E Y T+ — APL OBENEREZIZMEL TWE T,

o Ty AIVEFICBz Y T 4 — IR S D, SRR O WV E P SRR,

s WONDERY T —%1y MZTIN—T{bL. DTN —TIZHUTTY b v VB EEFITT 24
AEo

o NIIVFHT L MFHESEAERIEZTT S HEE.

s BT —DAT RN 0 12785 FTHEET DHERE.

o BEEORM FTHIOZ L v RNFESE L 7= #1E 2 BLD 143 HERE.
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1F: Java 1213, X7 —2FHT28BEND D T/ A,
Bil: T —F 2 RETDHDDOER T+ —DEA (Pthread 705 5 L):

ZOBITIE, EXTgx— by o THHAT—INDT VL AERET LN DONDAL v RERBT
%, Pthread 707 T L%ERLTNWET,

H: O—FRIZEFEHATDE. BOR—VD TO—RIZBT 2 I 1 &> ABEWMB IR F ) (O &AICHEE
LebDERBEINET,

/*

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

Enter Testcase - LIBRARY/ATEST17

Wait on semaphore to prevent access to shared data

Create/start threads

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

Thread 00000000 00000020: Entered

Thread 00000000 0000001f: Entered

Thread 00000000 0000001e: Entered

Unlock shared data

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

Clean up
Main completed
*/

#define MULTI_THREADED
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <errno.h>
#include <unistd.h>
#include <sys/ipc.h>
#include <sys/sem.h>
#include <sys/stat.h>

#define checkResults(string, val) { \
if (val) { \
printf("Failed with %d at %s", val, string); \
exit(1); \
} \
}
#define NUMTHREADS 3
int sharedData=0;
int sharedData2=0;
/* Simple semaphore used here is actually a set of 1 x/
int semaphoreld=-1;

/* Simple lock operation. O=which-semaphore, -1=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 *parm)

{
int  rc;
printf("Thread %.8x %.8x: Entered¥n", pthread getthreadid np());
rc = semop(semaphoreld, &lockOperation, 1);
checkResults("semop(lock)¥n",rc);
[xrkwrrkrkxk Critical Section wxkkkkkkkrkkkrkkhrrk/
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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());

[xxkrxrkrxk Critical Section wxkkskkkkkkskkrkkrrk/

rc = semop (semaphoreld, &unlockOperation, 1);

checkResults ("semop (unlock)¥n",rc);

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]);

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

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

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

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

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

}

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

printf("Unlock shared data¥n");

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

}
EHEHRLAV Y F

ST, BEDOA R M EZBRIENECHET, ALy RO TELESICLET, EEAUAA
> NERREEDELDDOEKS TWAMOAL v RIZHEAL £,

ALy REHDRMEBTIHEL., TORMERTHEL TWLHDOA Ly REZETXTOA Ly RY
D74 T35 ED, fHEETO—RFYARTLIENTEELET, FHELEKT. OTT7y b7+ —AIC
BIBANRL P2 AL Y FORMEERITEDITEZA D I ENTEEXT,
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HHAL Y RN, HELTWDEIITRTOAL Y RED AT v T T5LD, FUEKICESEZHLEZEE
12, TOEMEEITHEL TWB ALy RN, EEIFEEII. Whiksd 7y ria bETFank
A,

H: DALY RRGBOESZHLUZERIC, OAL Yy RO T 72 a > bETETICEORMERK
IR 2RO D LW 2 EIEH DB ET,

MEHEHE (mutex) 250y 7 « 7OV, B%. SRS NET, ovr - o
MV EFERTDHE, T4 77y TOREDDOEENA Ly RThEbimnkdic, 775 —2 3> T
fREFTHZEMTEET,

Bil: ZUEB O (Pthread 707275 L):

ZORFITIE, FHEREFSTAL Y RICEHZEAIT S Pthread 7OV I L0ERLTVWET, EDLD
TRA AP (mutex) O 7 « 7O RMINDMEHINTWDEINITIHFEH L TL7Z S,

H: O—REIZFEATHE, BORXR—2D [O—RIZBHT S 71 22 ABWMB IRl FIEH) [0 &MICFE
L7ZbDEBIBREINEKT,

/*

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: A1l done

Producer: Make data shared and notify consumer

Producer: Unlock shared data and flag

Wait for the threads to complete, and release their resources

Consumer Thread 00000000 00000023: Found data or Notified, CONSUME IT while holding Tock
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);
exit(1);
}

— -
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}

#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 rc;
int retries=2;

)

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

= 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. x/
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 */
/* 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());
c = pthread_mutex_unlock(&dataMutex);

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

return NULL;

int main(int argc, char xxargv)

{

rc

46

pthread_t thread [NUMTHREADS] ;
int rc=0;

int amountOfData=4;

int i

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

printf("Create/start threads¥n");
for (i=0; i <NUMTHREADS; ++i) {
= pthread_create(&thread[i], NULL, theThread, NULL);

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

/* The producer loop */
while (amountOfData--) {

printf("Producer: 'Finding' data¥n");
sleep(3);
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rc = pthread_mutex_lock(&dataMutex); /* Protect shared data and flag =*/
checkResults("pthread mutex_Tock()¥n", rc);

printf("Producer: Make data shared and notify consumer¥n");

++sharedData; /* Add data */
dataPresent=1; /* Set boolean predicate */

rc = pthread _cond_signal(&dataPresentCondition); /* wake up a consumer */
if (rc) {

pthread mutex_unlock(&dataMutex);

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

exit(1l);
1

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

1

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;

}
Bil: FZUHEBOHEH Java 70T T L):

ZOFITIE, Java 727 BT wait BEW notify AV v RO TEUEEEEHEHT 2 Java 70V 5
LAZERLTVWET, E0XS5kOv 7 - 70NN BMEHINTWEINTIERL T EI W,

H: O—REIZFEATHE B0 R—2D [O—RIZBT 2 71 2 ABWMB IRl FIEH) [0 &MHICFE
LZbDEBIBREINEKT,

/*

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
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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.x*;

/* 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() f{
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 */
/* the monitor (synchronized get method here) */

}

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

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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¢ AR—=Z O —a -7k, 77Ur—alid, aEIFhoyVERY A TOFHE
BT LHZENTEET, X, AR—Z-OF—Tar -OurZaFE5&, 2 DUEDODAL v RN
[fl—F =& LU THHAOY 7 Z2RSET 5 EMTEET,
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Bl: AR—Z - O —a>OOw 2 (Pthread 70575 L):
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/*

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

Enter Testcase - LIBRARY/ATEST19

Hold Lock to prevent access to shared data

Create/start threads

Thread 00000000 00000025: Entered

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

Thread 00000000 00000026: Entered

Thread 00000000 00000027: Entered

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 =/
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#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 */

[xxxrrxkxkx Critical Section xxsxskxrsrskxksrsrrsx/

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;

}
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/*

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

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

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

Thread 00000000 00000009: Entered

Thread 00000000 00000008: Entered

Thread 00000000 0000000a: Entered

Thread 00000000 00000006: The resource is 42
Thread 00000000 0000000a: The resource is 42
Thread 00000000 00000009: The resource is 42
Thread 00000000 00000008: The resource is 42
Main completed

*/

#define _MULTI_THREADED

#include <pthread.h>

#include <stdio.h>

#include <stdlib.h>t

#include <unistd.h>

#define checkResults(string, val) { \
if (val) { \
printf("Failed with %d at %s", val, string); \
exit(1); \
} \
1
#define NUMTHREADS 5
pthread_once_t oneTimeInit = PTHREAD_ONCE_INIT;
int initialized = 0;
int resource = 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 */
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/* Perhaps call a function or register an exception */
/* that causes an optimization boundary x/
initialized = 1;

}

void *theThread(void *parm)
{
int rcs
printf("Thread %.8x %.8x: Entered¥n", pthread_getthreadid np());
if ('initialized) {
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 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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/*

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>
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#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 xparm)

{ int rc;
threadparm_t xgData;
printf("Thread %.1611x: Entered¥n", pthread getthreadid np());
gData = (threadparm_ t *)parm;

TLS_datal
TLS_data2

ghata->datal;
gbhata->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 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++) {
/* 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]);
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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;
}

fl: ALy FREET—4 (Pthread 7055 4)
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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
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());

— -
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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();

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 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 7AT S5 L)
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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;

1
void foo() {
System.out.print("Thread " + getName() +
": foo(), threadSpecific data="
String.valueOf(threadSpecificl) +
String.valueOf (threadSpecific2) +

+

bar();

1
void bar() {
System.out.print("Thread " + getName() +
": bar(), threadSpecific data="
String.valueOf(threadSpecificl) +
String.valueOf (threadSpecific2) +

+

}
}

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

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

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

oy
Il¥nll);

oy
Il¥nll);
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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);
}

}
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EITTZHEE, 1 DOALy RTOIIy MMEEICKD, BIOAL Y ROEEFHEFTII v FINB T EN
HOET,

BIZE, DT TUr— 3 iz, clientl HOT—FX—Z « hI2H 023 &8 7L TWS 1| DDA
Ly R&ED client2 ADT—FRX—=Z « 8T o802 a V2R TLTWAHIOAL Y RInHHELET,
clientl QU ZEITL TWAH ALy RO ZTETL, £HZIIv hLET, 203y MEEICK
0. client2 OEDITMASNEZEEDITRTIAIy hINET, 20D, 77U T—a id, EiTh
DRITHr a2 RTHEEL TWARITIUIRD 8 A,

B 2

[R=2D RIVFALY R - TOTTI LT TOT—HR=AZDNTDHEHRIA] |

JXNWFALY R TV IFLATT—IN—RAEFHTHEXIE, INSOFEBBFHIERL TLES

W,
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F=HIR—=R - VA—KROARHDERVYER -£—7F 14—

FT—=HIR=Z +« T7AINVDAHNT 4 — RN 7S ZE> T, AHTEEORKRZL - RAHHI—Y
—ICHEAITAZEMTEET, WHEDOT TV r—a>TlE, 74— BNy ZHEBOBEDZDIZAL v
Ret—T75 0 —DORENECZMDLNER A,

AMNEBEZETT HE, FETRYR—F T —FRX—X - Y R— ML D AHTEBEDOAL v B - 2—7
TA—IMRAESNE T, AMTEBENT T LR T, E TR R — RDMRREL Tz Oy 7 23 AU AL
SN, WERY TV r—2a VITRENET,

AT T 4 — RNy ViEEERET S EZIT, JDOAL Y RONZOEEZFRRICERA LWL D., 771X
27T BT T r— /a/@aﬁfﬁx COBOL & RPG IZTXRTOAMNEREIETT 4 —R
Ny ZEEEFERALET, 200, AUHEAT 7L TW OO R 2 558 TAM I EEEFET
FTHEHEEE. T4 —R”RNw ZEBZFHL TOWRNWEDICEIZEETH, 770 ADT X2 YT
IMEL TL7ZE 0,

Bl Z 1L, Thread 1 1EL I—RAHIBEIETT7 7ML A ZHEHALTNWDELET., ATALIE. TNH5D
BEICETHERET7 71V A DT 4 — RNy ZHEEICHMAL £9. Thread 1 OAMNEIENT T T2
&, Thread 1 &7 4 — BN VHEBO T 4 =)V RZRELRBNS, 74— Ny VEBZEELEXT, 7
A A NDTIEAEUTINET B EICE>TT 4 — RNy Vi Z ## L7213, Thread 2
1ZL 3= RAMNEIEDZDIZT 714V A ZEHTZEEIC, ACT7 40— BNy Vi E RIFHICER L £
T, fEEREL T, Thread 2 27 4 — RNy VB ZFFHICHEH 95729, Thread 1 IZI3FJE LR NE
INDHZEITRDET, ZOXDRIEFE. Ty AMIVOHEHANT v A - RA 2 —F=3 7 7 1 IV T
BT affio TIThNEEEZICELCET, V7MDK ALy RTHMAMNTWS RS, MEIZECEE A,

o7 TV r—al s A=RELBFIATLANT A — RN ZHEBICT 72 AL TNWS EXIT, TNSHIC
KO TEEINLZEDRBNEDIT, FHbT Vw7 2o TT7 4 — RN o Efj?&ﬁw%b’(@iémo
B3 2k
[R=2D IRIVFAL Y R - TOT T TOT—F RX=ZIZ DN TDHEEFIEA] |
JRNFALy R TOVILATT—IR—ZA&HHTHEZE. INSOZBEEEICEELTLES
(/)o

EEBTIVECRERVY R
BRAEENEDILDIT 5/0S ARV —F 4 27 « AFAETALY REHSR—FLTWENEHN
X, ZHEHOY U —2 a3 > TEOIDICAL Yy REZEETHIEL W ZHTEET,

IOk a THHTAHHRIE, TRTOTOV I VEHBICETIIE0ET, %ﬂ%ﬂ@; TEN
5DBEEMEDLDITEHTHINTNSNITDNTIL, Information Center (ZdH 5755 kD
DREy ) EBRLTS E 3,

Java EETODARAV Yy RDEESIR
Java AL w Rlid, javalang.Thread 7 F AZMHL T i50S H—x)V + AL v R« EF)VO L THEL X
T, & Java AL w R, 7OVATEFTINEELSDYAID | DTY,

[ZLy ROEW| 22723 IZUARINTVWABTXRTOTY 7T 4 EF 4 —NETIRETT,

Java IRAEH< T2 VM) 13, Java H—Rw 2 - ALV 2 a B EDY—ERXZETTHEXE, BTN
DMDALy REERLET, TNS6DOALy RIITATLANMERAT 2720, 77U r—2a > TRERHL
TR E£ER A
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Java THIAARBER S AT LBEEIE, RMT 47 - AV Y REFSTY V2 ALET. AT 7« AV v
RiZ *PGM #7227 FTlddH D £H . Integrated Language Environment (ILE) H—E X - 707 5 A
(*SRVPGM) MNHE LY AR—FENET O =% —TT, TNHDHRA T4 7 + AV vy Rid, WIZIILF
ALy R JOCATEFTINSDT, ALy R+ +&—77T7, ILE COBOL. RPG IV. CL., C BXW
C++ A1 F7—FAL Yy R« &—7T9,

T BEERNS C BEWY C++ BABNTXRTAL Y R - 2—7TldH D EH /A, Information Center D
[ETX C++ (C and C++)| DRE Y 7 EZSRL T EI W,

ILE 7075 (*)PGM) 72 =7 NENOHTHENDH S EZ13.  javalang Runtime.exec() Zffi-> T,
T I NEFETTEHHORNOT O A ERBLET,

exit) BEWN abort) DFEMAIITTHEEL T EZS W, INSHOBEKIT T r—2 3 22K TLET,
TOv A, BIOTOBATETHFOTXRTOAL Yy RHEKTLET,

BE A

[[8 X=20 Ifl: AL v Ry |

ZoHNE, XIVFALY R 7T Ur—2a3> O Ew s - AL a 2K THEASNTVWET,

ILE C &LV ILE C++ BEETDARAV Yy FOEEEIA

NIVFALw R« 2 a 7 THROHT RIS, BEFD Integrated Language Environment (ILE) C B3X U ILE C
++ 77— a BA Ly R b= NESISNEHRILRTNUIRDERA. 70T ITLNRAL Y R -
T =T TRWEEDEDIZ, ALy R b= ThWwr/ary I L2 I)IFALy R JadnsiFH 35
D IINHDET,

TRTOD ILE C/ C++ FAT TV —BENAL Y R - £—T TRHZDITTEDH D FEA. XITFAL Y
Ry a 77 70— a 2RO TREIC.  ([WebSphere Development Studio: ILE C/C++ Compiler|

% BE W (|Standard C++ Library Reference PDH| @ L. TRTOEBNAL
v R e =TOMEINEHFIL T ZI N,

ILE C £7/213 ILE C++ TIER S N7 07 I AZEHT 256, HEIGUTROT V> a v &2FETL
ESCIN

o ILE C F£/213 ILE C++ 7 FUr—2 a3 D Z2EERL XTI,

WEED ILE C £/213 ILE C++ 7 /U —2 3 22X IF ALy R« Da T TR TRIIC. Ths4
8% TGTRLS(*CURRENT) ZfEi->Ta /81 J)LL. N1 RLET,

o *NEW K8 I —T&2BRELFT,

JNFALw R« 7TUr—2 3 2Tl *NEW {EEHE I — T 2R LanT<7Z3 W, IHFEk7)L—
7 *NEW ZFf> TWwb ILE C/C++ *PGM #7727 M EIOVHTHENH DG, o 7ot 2%
BULT 2 BHOTOV I LEFETT 2D, BEDHRIMEI I —TZ2EHLT 2 FHOT OV I LEE
RLTL7ZE0,

#E: ACTGRP(*ENTMOD) (2704 Z AERL (CRTPGM) IX > ROFT 74 )L b TY ., ILE C BX ILE
C++ Tld. ACTGRP(*ENTMOD) Z5%E 9 %5 & ACTGRP(*NEW) W& SNz kHic7nrs o
LDMERRSNET, N1 2R ¢ 707 FAERK (CRTBNDC) IX > R, £ZEFNA1 2R C+ 70O
75 LMERK (CRTBNDCPP) O > RZE@H L THERS N7 07 T AF, {EEHEY )L —7 *NEW
EFFHET,

el et
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2 X—=>D TZL Y K« =T TRWEROIFONH L |
ALy R 77U —2a > OERRICROERICGEE S0/ 5327 - 25—, ALy B -t—
T TR\ API 72132 AT L - —EADFEHTY,

ILE RPG §RETDAV Y FODEEEIH
B a—IANDT A ETUTIMETAHIEICKOTINF ALy RIRETEEICHEITAIEE/L. Integrated
Language Environment (ILE) COBOL £ 2 —J)V&{EKTH I EMTEET,

PROCESS A5 — [ A > MZ THREAD (*SERIALIZE) #f§E 9 5 Z &I2& > T, ILE COBOL & a—)b
NDT AT UTIMETHZENTEET, | DT 2a—I)INEUT7IMETHE, —FEIZ 1 DOX
Ly REFNEOED 22— )V THEEO /O —Yy —2FETTEET, flAIE. Yo —2vy— Pl BK
NP2 2R TVDEED2a—INIZDNTEATAHAELED. 1 DALy RO —T v — Pl &2FEfT
LTWaR5iE, TOAL Y RN Pl OFETEETISHET, MOALy Rid7Oos—+— Pl £&13
P2 ODWITNBHETTEEE A,

TVa—)LEIUT7IMELZELTH, COBOL YOr/ o< —id, VOo—/"NLitlEl & b — BN A L
v R e b—TRHEETTIVEAINDIDICLRTNERDERA, 72EX COBOL YOI — v —NH
BRI U AVER L TWanE L TH, COBOL 13T RTHOT O —Y v —T, HRESIE Oy 7%
FHLET., 202D, YILF AL v REET ILE COBOL ##HT 55813, WO TH
THREAD(*SERIALIZE) Z58&E L7270 £8 A,

P

0 XR=2D TZAL v R« =T THRWBEEIFOHE LY |

Wi, XIWFALY R 77U —2a M ALy R t—=T7TREVWEECI AT L - P—EZA

DTV CAEVEETLZIENDDET, TNSOBEEEIENET, ZeaRBHERNWS Db D £

ER

ILE RPG ERETDAV Y FOEEEIH

ALy REFEHEBHARN L — P2 OO0 2 —IVOER. £REED 2O T7 A& )T
INETHZEITKD, RIVF ALy RERETLAEICEITARE/R. Integrated Language Environment (ILE)
RPG 2 a— )V Z2EKT B ENTEET,

TP a—)LZMERL. Control 2 THREAD(*CONCURRENT) Z{§ET 5 Z EICL> T, IXRTOHEM
R E ALy REMHIFESBEEEOT 74V NETHENTEET,

Control 5% IZ THREAD (*SERIALIZE) #{EE T 5 EICL> T, EVa—II~\OT7 7t A%Z2 U7t
THZENTEET., 1| DOEZa—IEUTIVMETSEE, —EIZ 1 DOAL Yy REURZEDEY 22—
NTHEEO IO -y —2ETTEET, #HlXE, 7o —2vy— Pl BXU P2 2F->TWHEDa
—IZDNWTERATAELED., | DDAL Y RN TOT—Y vy — Pl 2ETLTWARLIE. TOAL
w RN Pl OFRTEZETTBHET, MOAXLy Rid7Os—2v— Pl £721E P2 OWTNHEITTEE
.

EDa—IVINA Ly REHFEENRREEZEH T 20, FRETED2—IVE2UTIMELZEL TS,
RPG 77 I<—I3. AL vy REHEEASNGEE. >R —MELIZIZI AR—MokoTHASN
HEEE, BIXObE—T7REENAL Y R - v—TRBAHETT 7 EAZINDLDICLABTNIERD £8 A,
7ZEZ RPG 7O —2 vy —DHBREHLNMEH L TWanELTH, RPG ZIRTOTOI—T v —
T, BREESE Oy 7 EHERALET, 20D, YIIVF ALy REREET ILE RPG 2T 5855
13, WD T%H THREAD(*CONCURRENT) 7213 THREAD(*SERIALIZE) Zf5E L7217 0 £ A,
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OPM EEETHDAVYy FDOEEEIR
FUZPHI - TagI L ETIV (OPM) - 7OT I LF, ALY R 2—T7TEHDEH L. YILFAL
v R 77U —2 g ORI, OPM 704 5 A% Integrated Language Environment (ILE) 12
A7V —>a>l. ALYy R =TI LTHBMSERHDET,
A—H—ERRD Java AV v RinS OPM 707 I LAZFORHHE2NTLZE W, XIVFALYy K- 77
J—arins OPM 707 5 AENOCHTLENSH 25813, OPM 707 I LAEFETT 5RO 701 A
IR L T 7Z3 W,

Y

BR=—2O XLy R - TJ075L0FETIV |

RIWVFALy R - 7075 LADERITIE,. WSONDETIVRHD KT,

RIVFRVY R - 2370FNydEY—ER
INGOMEETFIEZR INFALY R - PaTdOTNy T ES—ERITKRLBET,

ZOtr T a THWATAHHRIE, IRTOTOV I VEBICSTIIE0ET, %h%h@?%'@%ﬂ
5DBEEMMEDLDIZEHINTNSENITDNTIL, Information Center 1ZdH 555 sk D
(Language)ll @ hEw 7 ZZBL TI7ZI N,

BB

2 XR=2D T RNBINFALy R -TOr53I 07 - T5—] |

JNWFALY R 7TV r—2a COERKICHEEICRAET L7050 - TR0 <DhHD

E

ALy REETF—YZHRETSAT R

CadOY—EADEDIEONSAY L ROELLIE, YINVFALy R 7O AEZTR—-FT2LHLH
SNTWEBAL, F0kD, BMEOIXY 2 RIE, b—EX - 23 THOELZ DAL v RIZH L TTIEE
<, INEFTERULUEDITH—ER - Pa T L TEFTFINET,

727U, LFoa~x > Rk, ALy RBEET—Y 2RET D201k NE L=,
Ja 7Dy 7 (DMPJOB) AV R

Vafwﬁyfzvam\1D@Vafﬁ@?NT®XVyF%ﬁyf?éiﬁmanib
7o AL w RB#ET—&1X, I~ KO JOBTHD /8T A —4& —IZ X OHTBIREIC/A D T, XKD
FllE, ALy REET—INEENEIXIFAL YR 23T - ¥ T2RETEHEERL T
EJCI

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

~ L — 2B (STRTRC) AV R

FL—2ZB% A< REFEALT, XIVFALY R - 2adHNOITXRTOAL Yy RERML—ZL
20, RIVFALY R 2DaTHNOEEKMIZRK 20 HOAL Yy RETKL—ATHIENTEE
T, HERL—ZA - LO—RITIE, EQAL Y RNV O—RZ2OVICEEELENERTZODAL v
R ID 2MfiFenEd. ROFNE. YIVFALY R-2aTdDML—A&2E&ET 5 HEEZRL TN
Er

STRTRC SSNID(MYSSNID) JOB((000000/USERNAME/JOBNAME (*ALL)))
. tracing the job
ENDTRC SSNID(MYSSNID) DTALIB(MYLIB) PRTTRC(*YES)
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ROFNE, XIVF ALy R« PaTHAOIRESNZAL Y RO ML —AZEUET 5 5iEZRL TW
x£9,

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

1 BET—YBA (FFDC) BI%

FFDC 3. 707 7 LZWiKEE (APAR) ICXM L THEZRE T 2201, 7OV I A, —E
A 70T A FREBFEDa-IINTHEATES%TY. FFDC ZFEZ O/, EIR
AN T EBEL, BMESMTT—5Z2NELET,

JNFALy R 7075 A THEATSHEI1CIE. FFDC 3ZERICIIHEL EEA. YIVFAL Y
R 7075 ATHOHTE, FEDC O HR— MIFPWICRD £, LFOYHR— MR EENE

ER

o THHHEBMOINE, BIOZDEHD QPSRVDMP AT —)L « 7 7 1 )L NDIEH,

o BEERA B ERA N2V, BIUOBRHERI N7 00 5 LE#RO QPSRVDMP A 7' —
e T LIV, a7 - az7icdb ZOBRNEGENET.

« a3 JD¥ 7 (DMPIOB) I~ > RDBHA,

SIVF ALY R g T TEEINTWARW FFDC Y R—M2ZiE, 72227 by > 7, [E
HHEHDOER. BLOMEHRHOT—Y NENGENET,

7254 bF-LOa—-4%—

RIVFALw R« 7TV =232 27NN\ T33203, 7—427I714 08 LIA—F—IZEZADONE
Mz HETST, 79408 La—4—&i3. 77— a3 >HNOMEEZBIFTESLD ML —XEHEE
ZADEODT v A, BNy Ty —, FREFTOMOA T 7 EIRELET,

BEAOAD S EEENSOHONIE. 7914k« LO—F =T b L —A3IND MBI ERTT, B
ICHEINBENTA—F—, il 7O0—DOKRERER, L7 —FUHREGHEBRICEFINET,

Pthread 71 75U —id, 77U —2 a2 W@z N =2 T 2700 FEERMELTHET., hL—2
EEALT, A72a>Obb—A - BA 2 F2YOWMO, LA=F—OFATZYOEAR. 77T
—2a EHEIAZRANTEIEICKD, IRTORL—A + A—-RERETHIENTEEXT,

IEIERLANINVDRL—AZHERATEHIENTEET, 77U r—aWNhL—Z - LRN)VERD DY
By BETHBRL—Z LRI TRL—ZA R hDFa—Z2HLEZD, FL—Z « LRNVEEHLEZD
THORT TV r—2a OEMLETY., Pthread 71 77U —Id, ZTDHD APL. ¥/ 0, BIUNKL
— A s LNIVEREHEL TWET,

Pthread N L —ZDHFH, TI7— - LX)« FL—AZE, TI7— LXNVEKEORNL—Z - KA 2 N2
UMFERINET, BHRL NV - FL—ZXTIE, IRXRTOLT— - LX)+ hL—R « RA 2 MIMA T,
BB —Z - RA > IRERINET, TELN)L - FL—ZATIE, IXRTOLX)NVD L —Z - KA >
MRERSINET, L —Z - BA > M2E. ALy R ID. SUBBEMLOY AL - A5 2T, BLOE
L—Z « T MHBMICEENET,

M —ZZMFHAMEEICTS CL O R, £RT5 CL IV R, BEIOWETS CL a< > R,
i5/0S AR =T 4 20 « AT LAD—FEL THAAENTNET,

M= ARAHFHDODRL—Z - Ny T y7—id, I—HY—+« AX—=Z AT &L T QUSRSYS
FATIT=IERSINET., FL—R - N7 7—ITiF QPOZxxxxxx EWIELHINFTFTSENTNWET,
ZZT xxxxxx 13, hL—RAZEFLEIZaTD 6 mPa &B5a2ELET,
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ML —ZICBE L= APL 1ZRDEBDTT, FFICTDONTIZ. UNIX X API O&RIZZHL TL/ZS
t/)o

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

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

¢ QpOzDumpStack - AL RIFOH L ORI LAY v 7 &5 > T4 %

» QpOzDumpTargetStack - ¥ —*>"w k « AL w ROMRHLAY v I &5 > T§ 2%
* QpOzLprintf - 7+ —< v MNEADT a7 - OF « Ayt—IZHRITS

N —2AZBHET S0 CL I > RIIROEBDTY,

+ DMPUSRTRC - fEESI N/ a TONL—ANEEY > T 5

¢ CHGUSRTRC - fEESN/ZYa 7O ML —A@EE (P17 X, 10RL. Z7U7) 22ET5
¢ DLTUSRTRC - P a 7D kL —AICBEM TSN N L —Z - AT 227 N EHIRT 5

fl: 254~ - LaA—F—HAHI (Pthread 7055 L)
ZOBITIE, PATLRBEDODTIIA N LAY —FRII L —RA - A5 —T 2 —AZHT 5 Pthread
T I hERLTNWET,

BH: O—REIZEHTHE, B0 R=DD TO—RICEHT 571 2 ZEHRD LR RE O&RMICHE
L7zbDERRINET,

/*

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 Tibrary 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 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 K e *
0000000E:294496 foo(), threadSpecific data=0 2

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

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

0000000E:294680 Stack Dump For Current Thread

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

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

0000000E:367488 Stack: QSYS / QLESPI QLECRTTH 774  : LE Create_Thread2_ FP12crtth_parm_t
0000000E:371704 Stack: QSYS / QPOWPTHR QPOWPTHR 1008 : pthread_create_part2
0000000E:371872 Stack: MYLIB / PTHREADT PTHREADT 19 : theThread_ FPv

0000000E:371944 Stack: MYLIB / PTHREADT PTHREADT 29 : foo__Fv
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0000000E:372016 Stack: MYLIB / PTHREADT PTHREADT 46 : bar__Fv
0000000E:372104 Stack: QSYS / QPOZCPA QPOZUDBG 87 : QpOzDumpStack
0000000E:379248 Stack: QSYS / QPOZSCPA QPOZSCPA 276  : Qp0OzSUDumpStack
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 00000004 E 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(1);
}
1

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

#define
pthread_key_t

NUMTHREADS 2
threadSpecificKey;

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

void *theThread(void *parm) {
int rc;
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,
checkResults("pthread_setspecific()¥n", rc)
foo();

gData);
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return NULL;
}

void foo() {
threadSpecific_data_t xgData =
(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 xgData =
(threadSpecific_data_t *)pthread getspecific(threadSpecificKey);
PTHREAD_TRACE_NP(QpOzUprintf("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 xxargv) {

pthread_t thread [NUMTHREADS] ;

int rc=0;

int is

threadSpecific_data_t =gData;

char buffer[50];

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

if (argc == 2 && !strcmp("PTHREAD_TRACING", argv[1])) {
/* Turn on internal pthread function tracing support */
/* Or, use ADDENVVAR, CHGENVVAR CL commands to set this 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 */
QpOwTracelLevel = PTHREAD_TRACE_INFO_NP;

rc = pthread_key_create(&threadSpecificKey, dataDestructor);
checkResults("pthread_key create()¥n", rc);
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for (i=0; i <NUMTHREADS; ++i) {
/* Create per-thread threadSpecific data and pass it to the thread */
gData = (threadSpecific_data_t *)malloc(sizeof(threadSpecific_data t));
gData->threadSpecificl = i;
gData->threadSpecific2 = (i+1)*2;
rc = pthread_create( &thread[i], NULL, theThread, gData);
checkResults("pthread create()¥n", rc);
PTHREAD_TRACE_NP(QpOzUprintf("Wait for the thread to complete, "

"and release their resources¥n");,
PTHREAD_TRACE_INFO_NP);

rc = pthread_join(thread[i], NULL);
checkResults("pthread_join()¥n", rc);

1

pthread key delete(threadSpecificKey);

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

return 0;

}
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