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TIANEEFTTHEDITHER ) —ANEGENTNET,

TIVF ALy RAJEY a 7T, 2 DU EOA Ly RTIHRIML I — T2 HHTEET, 1 DOAL v R
T, BEDEMET I —TIMER LI WANWART O S LAEETTEET, PATLL, k)L —
THTEITEIND ALY ROUZ RS ALy RNOIEEMEZ I —T7T D) A b RpFEINTWER . IHEIL
TW—THOMD AL v RNEENREETH D ICHENND 5T, TOHD 1 DOAL Y REKRTTSE, i
DALy ROBIEINZD, FPHITERWHERERSZ0, TOANRERKR T LZ0TD0[EEENH D £
T, ZOXOBMEZR TS0, 2 RAL Yy RNTHEILI N —T 2K T7TI857 023 2ETT5HT
EICKD, PATLRE ST a TN FEOHETKTINET, DD, PaTHOITRTOALy FE
KTL, ALy Rvs EXIT () V—F > BN C++ TAS I —ZIFOHEL., &EICT 71
NWEr7a—ALET,

EEL TN — T OUE T, PO I EE2EZEL TZI N,
SEEI N —T 5 DERED:
ACTGRP(*NEW) THERREN/=7 07 7 Lld, MO NS0T, # L WIEEHML 7 )L — 7 2 iiZE)

LET, 7OV IL0ESE HTLWEEMEZ I =713 TLET, I F ALy RAJfE2a 7T
1Z. ACTGRPG*NEW) THERR SN/ OV I LMBEREDEDa TN TLET,

T 7 )V MEBML TV — T AR ESIEEME 7V — T3 W & BT . T 7 # )L MEBIE
=T, Y a THRIRRICER SN, 2P a TR TRRETIEERENEE A, BRI ESEEL TV
—73. P a TR TRINCLEITE S 2R R TERESNE T . AR SEELZ L — T 5 IERIC
RoBa. W)V — 7 OREBIIERIHER SN/ R TORBIZRD ., EEHLT IV —T13H]
rENERA. LEEN>T, YIFAL Y RE[EY a 7I2BNWT, T 74V MEBIL VIV —T 7
BRI EEBL L — TN S IEEICR> 258, a3k TLERA.

2 RALw RNDIEEML T ) — 7T exit() £7/21& abort() ZFHALZEHE. P a TIEWEIKTLE
‘6—0

AR LBRBI A 2
EHERICHEREREINTHHNARNRUEO F XKD, FHERN YOS S 4L T ) — -
JOi—Y%— (PEP £EAA TR — R A2 b)) THDHEE, ILF ALy RAJREY 3
T TLET,

WNEME 27 0V — T OEFIH RCLACTGRP:
SIVF ALy REERRED 3 7T, 20ax > Rz a 7oA L v RTOAERHT Z &M
TEEY, YaJik 2 RAL Yy ROWEET . RCLACTGRP O > RNFETINDRNITK T
LET,

BEEHRIT, B7TR=D 5 5 2 ALy R -tv—T5 1 —J [Tl INTNET,

RIVFAVyY R - 7A5S 5 TOBRBEBICODVWTODEREEIE
0S/400 THR—hrEINTNVS, HE—DAL v R - v—TURBETONIVIZV Yy N TT, Uiy h2&{#
SEE. LFORIBEFEEND D £,
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Iy b7 TV —ay - Iarys3Ivy A —Txz—X (API):
Ty hDA =T 2 —ADELIBALVY R« t—TF 4 —TIMN, XFy hT—7 - —F>D
FEAEITBREEREZEA T LI TWERA, TNHEDII—F 03, ALy R - t—
TT74—D 1] OBOTEEMZASNTNET, 72& 1L, gethostbyaddr() DIENH LI,
gethostbyaddr_r() ICEEHZ T<7ZIW, 1) J—F i3, UNIX®EREAHBENHOVET, T
NRTO [r) BEEE, BEFEOY—EZX - 78475 QSOSRV2 OHIZH D FT,

V4w b%&fS AnyNet®:

iy NS AnyNet 1&. AL w R t—TThdERAIN, XILFALY R 7OV IALT
YR—hrINTWET, LNL, ZOYR—KMIARXOTARZ2ZIFTTWER A,

RIVFARAVY R - TAGSEVITDTF—IR—=RICDODWTHDEREEIE

RIWVFALY R - TOTII2TTT=IN—AEFS55HBITE, W< DONDOREZRT 2UENHD F
-g—o

F—AEHE S (DDL):

T R=ADEMK. EH, BEOEy MYy T - 1T =T 22— ADELIEFAL Y R -
=774 —T9, ALY R-E=TF4—THDT—FRX—ABEE. 77 AIVDIER
(Create File). A > /N—®D3BHN (Add Member). 7 7 1 )L DHIER (Delete File). A > /N—DFRZE
(Remove Member) WNEENET, AV RNAL Y R« b—TF 4 —THIZNEINEHETHIC
3. [CL fiiEle2imd a0, £213a< 2 ROFKR (DSPCMD) a7 > REMHEAL T ZE 0,
ZTDARROFA L TA 2 - NVTERICIE, I RICEASINS ALY R - =757 4 =Dk
BRUENUAREINTVWET,

F—HN—Z - La— FAHN:

F=HNR—=AE, BIE GEAED. EH. A T3HIBR) O, ARBRIERZRELET, 7
TANDA—=T 2« A A AE ALy REITHAT2HE. A7 o — BNy & AT
N T 7 —=DT Y AEBKT DI EICE> T, TS DHEBKICE TN HNERNBIRE
NHEDICTHZHENDDET, TNSOERITT T r—2a  HEFICHD, T—FXR—2#
ERTRICT—IR—=ZICL > THR#ET L LI TEER A

Bl LT, HEAHEAROBENGODET, ALy R 1 BNiEAHROAEF T, 2Ly R 2 BEh
ERICA—T >« A 225 2 ACH U TARNREIEEZETT 288, ALYy R 2 3ALYy R 1 »
FAMOZETETTHETHELET, ALy R 1 OFARDORERIT. AHAINY 77 —IZAN
S5NET, FIEHNZAL Y R 1 ITRSE, AL v R 2 BZFOARNREZBEBLET. BT
bR WEE, ALy R 1 THENMESNDENT, ALy R 2 BAHAINY 77 —DERELH
LTLESaffeEnd 0 £7,

Ty ANDA—=T >« A AT AEA Ly REITHHLAWES, BRIV EDD F8 A,

AEE. 8 XR=YD IF—=RXR—=Z - LA—RODAHHNEAL Y R - —TF 1 —] [EBRL T
<7ZEN,

Vil e O

DB2® Multisystem CTHHATH0EMT—FRX—Z « 77 AINADT 7 LA, BIUOY AT *SNA D
DT —FEH ODM) 77 IIANDT IV AF, ALy R-t—T7F54—TEHDERA, D
A TDTF—=HIR=Z « T7AIN~\DT7 7 ZAE, YXIVFALy RuJggya 7 TIRIERINET,
ICF 771)V& SNA B2KIFIAL Y R - =757 4 —TlERWED, 277 AIVDOT 71 -
A TEAL Y R e b—TF4—ICFTBILIITEERL. TNEDT 7L - FA4TD 1 DI
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HLUTH=TRTINDE, TOT 7 AN EA—T 2L LD ELZBEEITHL T, CPF4380 A
wlt—2 (RIVFALy R TObATEN AT BN DNiEsnEd,

KUK — - Tars5Ah:
RNVFALY R «2a7TlE NIA— - 707 A2 0HTENTEET, MU H— - 7O
TILIHEHASINDAL Y R - t—757 4 =BT 2HIBIX. YIVFALY R 2PaTdTETIN
é%@@@?&f@3~Fmﬁﬁémé%wkﬁufﬁo%@774»-%Uﬁ~@ﬁm
(ADDPFTRG) OI~X > RED/STA—=F—i2kD, FUH— @XV/F tt—77 44— R, BX
KR H=IMTILF ALY R« Da TN TN EINZGGICEERENEEZIFET DI ENTE
EJCI

AR T 7T A
BEOKRRZF OWME 7 y 1 IVOHAE, RBR 707 I L40MHIZ. ALYy R t&—T7574—T
WEhDFERFL. IVFALY R 2ardTid, BB R 7O I LZ2ERHLBRNTZI N,
AR7—RK--7O —Y%—:
DB2 SQL A h7—K -« O =Yy — -« HFR—KMZLD, SQL 77U r— a3 id SQL A5—
FAZRENRL T T O I LEEREL THOHTZENTEET, ANTY—R-- 7O —Py
—l3, YIFALY R« PadoRTIHEOETIENTEET, ANT—R - O —Y vy —I00#
HAZIN2ALy R t—757 4 —ICBTBHIRIT. IVFALY R« Pa T TEIFTINDZZOMD
TARTOA—RIZHEHAINEHDERULETY, NUAH—-TOVILEEST, ANY—R - 70O
=Ty —DALwR-t— 7%4~4ﬂ<1‘1 BEXOARY—R - 70—y —MWYINF AL v
R 2adTHOHEINZGEGICHANZWNEZIFET D HEEHDER .

HISIEIBASHE (SQL) AT —F XV b

T—HYEHE S (DDL) SQL AT — M A FOMHIZ, ALYy R-t—T77 44 —TlIHDEEA.
T EESEE ODML) A7 —hAMIALY R -t2—T7574—T9, SQL AT— KA LD
ALy R t—=TF 4 —OFIZOVWTIE, [SQL @aidEo (AL v Rl 0EZBRLTES
[/)o

SQL ZfFH L TT—F N—X EMGET 2 HEOHFIN, LLNICEEHEINTHWET,
[[2 X=>D T O—H) SQL T—FX—Z DY (X)L F AL v K Pthread 707 F )] |

SQL DY —N— -+ E—K:

JINVFALY R -7 T —2aafioT, 7—IXR—ALT VAT BHEDDEE L WAL
1Z. SQL DY —N— -+ E—RE{FHATEHIETT., Yadld, #EOT—IXR—2AExEBIN
No YU a EEETSEHIC. SQL AoV —N— -+ T—REFHTHIENTEET, 7
TV —a i SQL DY —/)N— -« E—RZ2HHT 2K, 0S/400 13> a TN EZHERL £
9, 23T, LARTD OSM00THRIEETH 72X D EHICh TRIMEL 2B T, BHifrOT—4 X—
A~ A2TFARERBRTHZHDTY, ZHCED., RO —ICLDT—FRXR—ANDH#
ft. FA—DFELIFRLEDZI—T—ICLDET—IRXR—ZANOERDOER. BIRT—FRX—ZAD
BIZXH2EEOMN Lz b 5‘/"3‘7 Ta  OEMENREIC/RD ET,

TV —2a NT AT VAT HENT. BLFDANZZLDONTNNZEEHL T, SQL H
DY —N— - E—REFEILL T ZS3 0,
s T—4 - 77txﬁﬁbméﬁ”\MBCAHO)yn&mmmm)Eﬁmb\
SQL ATTR_SERVER_MODE Jgt% SQL_TRUE IZ&ET %,
—& T EAMTONDHINC, ¥ a TDEE API @ QWTCHGIB() ZfifH L. ’Server
mode for Structured Query Language’ F—ZXET b,
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e Java Z{HH L T, IDBC EHTT—IRN—ZIZ7 7 AT 3%, IDBC IF. JDBC ONHEDET
T4 AT D-OICHIMICY—/N—« E—RZHHLET,

SQL HDOH—/N—+ E—RiF, LFOXDITEEL £7,

1. #lAAH SQL DHFE. PaTHOEAL v Rid, TOALy RNICEROERNH H5H5 TS
Z. Ay bEREBFO—IN I TEDNLADNT T3> TY,

2. ODBC. CLI, BXW JDBC OHFH. TNTNDFEEG/N\ > RV, T—F R—=ZNOML L /=8
ekl BlAOL>T 474 —&LTaAIy FBIOHHTEET,

SQL HOMNURHLL X)) « 4 > —Tx—A (CLD) I&. ALY R+t —75—T79., CLI IZF
T BN, [SQL FFOYH L L X)L« A >4 —T = — A (ODBO)| ICRE#E SN TWNET,

SQL FIOH—/N— « B— RIZBIT 25T, [SQL MaiEo AL v R OHEICHEEHI N TNE
ER
aA3Iy MRENT T a

ALy REHEALTH, I3y haJENT oY a o oa0@EMIZEDD AL, 33y MalfE
EREHMOBEERAILZ, 237 - LNVDOIAIy FAYMERELIFEHLII)IL—T - LD
SYRMAZREREOVWTNMNITHIENTEET, ALy R-a3Iy MEEERIZO—ILNY Y
BIEIL, O3 MEBO T TEITINDITARTOEREZII Y bEZIZO—INY 7 LET, &X
Ly R (FRIBEEDODAL Yy RTRBVII—7) TEZHEOIIy balgE T > 7 2 a >
B 77U —3 3> T, SQL AU —N— - E—RZMEHT 50, JHEOEEL )L —T1T
EoTENSGDRT Y v a yEERLRTNERDER A

Gl: O—AHJ)V SQL T—IRX—RADIE (RIVFAVy R Pthread 704
S5 A)
H: BEAENEBRAFDODNTVWS BYR=20 TO—RICEHT 2R FE | 22RBL TSN,

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

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

/*********************************************************/
#define _MULTI_THREADED

#include <pthread.h>

#include <sys/sem.h>

#include <sys/types.h>

12 iSeries: XIVF ALY R 7 FUr— 9>



#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, 33

char insert[200];

EXEC SQL END  DECLARE SECTION;

EXEC SQL INCLUDE SQLCA;
EXEC SQL INCLUDE SQLDA;

/* create a new semaphore */
semid=semget (IPC_PRIVATE,1,S IRUSR|S_IWUSR);

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

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

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

for (i=1,3=100;i<10;i++,j++) {
(void) sprintf(insert, "INSERT INTO QGPL/SQLEXMP ¥
VALUES (%d, %d)", i, j);
EXEC SQL EXECUTE IMMEDIATE :insert;
}

printf("Table primed with data¥n");
for (i=0;i<MAXTHREADS;i++) {
pthread _create(&thids[i], NULL, threadrtn, NULL);
}
printf("Threads created¥n");

rc=semct1(semid, 0, SETVAL, 0);

printf("Threads turned Toose¥n");
for (i=0;i<MAXTHREADS;i++) {

pthread_join(thids[i], &status);
}

printf("Threads joined¥n");
return;

mainerror:

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

/*******~k***********************~k**************************/

/* This thread will do the following: */
/* - Declare a cursor for the example table */
/% - Block on a semaphore until initial thread */

Feps

o3
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/* 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 */
/* - Close the cursor and return */

/****‘k******‘k******‘k**‘k*************‘k******‘k******‘k**‘k*****/
void *threadrtn(void xparm)

{

EXEC SQL INCLUDE SQLCA;

EXEC SQL INCLUDE SQLDA;

EXEC SQL BEGIN DECLARE SECTION;
lTong 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, :HVZ;
printf("thid:%.8x %.8x: fetch open¥n",pthread_getthreadid_np());
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
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thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
thid:00000000
Threads joined

00000022: fetch done... COL1=6 COL2=105
00000023: fetch done... COL1=7 COL2=106
00000022: fetch done... COL1=7 COL2=106
00000023: fetch done... COL1=8 COL2=107
00000022: fetch done... COL1=8 COL2=107
00000023: fetch done... COL1=9 COL2=108
00000022: fetch done... COL1=9 COL2=108
00000023: Done!

00000022: Done!

RIVFRVY R - TAVS IV TOT—HIEBBEEICDWTHDEFEEIA
RIWVFALY R TOVIATT—YZEMTHITNE. WS ONDHEEEETIVNERDD T,
T 7 LIVDF—T L EE:

SIWVFALw REJREY a T TAH—T > TELDIE, &7 71 - AT L« ARU—L+T7A
oo FIRIZ 74V, BEOYA T P O#T—ERE (DDM) 7 7). BXOO—H)L - 57—
FR—=A + TyAIVETFTT, EIRIZ7 7). 147 *IP DDM 7 71 )b, £IOo—nL - 57—
HNR—=Z « TyAIVUIND *FILE AT heA—T2LE&5ETDE, IJyAIIVet—T72
L&D ETHBEEITH LT CPF4380 TAT—7 « Avt—IMESNET, ZD CPF4380 LA
=T Awvt—IF, IFALy R O 204 =7 EENESTHDL ZEEHHE5D
DTY, O—H)« T—FR=Z - TyAIVZIE. MBIy ANV ERET 7 AINDREENET, B
FEENEH] (LCP) 7 7 1 IWEO—HIL TR, BN 7 vy ANV EaF—T > L &5 &9 5 E. CPF4380
IAT—T « Awt—C%KE0ET, O—N)V - T—IXR—Z - Ty )W, EBEET 7 1ILZ
OMMDBIET 7 1IN THHHRE T 7 1) (*SAVE) b ENFTHA. SPOOL(*NO) Zf5E L THI
W77y ANEdA—T 2322 EHTEER ., HIRT 71 I)VDOFA—7>T SPOOL(*NO) Z5E T
e, HR Ty AN EA—T>2 L&D ELZREEIC. CPF4380 TA —7 « Avt—INES5NE
ER

I F ALy RuJgey a 7T, A -T2 0NalgeTd, LrL, A—T > - F—% - XX
(ODP) Z AL v REITHHATHZEIETEER . 7 71V SHARE(*YES) TAH—7 &N T
B0, OPNSCOPE(*ACTGRPDFN) WMEE SN TWBEE, RUEILY IV — T TEFHDR L A
Ly RiZh2%EBO-AA—7 213 oDP ZHHTEET., 7 71 )VA SHARE(*YES) TA—7 >
INTHO., OPNSCOPE(*JOB) MIEEINTNWBEE, MILALw RiZhHd 7 71 ILOEH DL
MAA—7>1% OoDP Z2HHTEXT,

T7AIVD—REHE:

RIWFALY R 77— arid, 9IiALy RTCUN—REEEZRITTEETL. 2 KA
Ly RTHEFEZHITLEDETSHE, CPFISOC TAT—7 « Awvt—YNRENEFT., V3
T LRIVBINEEL T IV —T « LX)V OENHFHO—FFEEZ T2 2 RAL Y RICEEzE 5
AET, FOHL LX)V OFRNHHO—REFEIIRETT, T XTOERNEFHL X)L O—FRZEH
W ALy RiCEEE252F9., BHTESZ 77V —EHEIT > R, T—FXR—Z +
T 7 AIC KB —FEHE (OVRDBF), U ¥ —+ 771 )LIT&D—KEHE (OVRPRTE)., BLW
A=« Ty AKX B KA (OVRMSGF) @ 3 fETY,

—IAHOHIFR (DLTOVR) X > RZIFUNHT Z LICL-> T, MIA Ly RiCBIT 2 —RLHE &
HIRRT B ZEIMNTEETN, 2 RAL Y RICBITE - IEAEZHRT S LI TEEEAL. 2 K
ALy RIZBIT 5L EZHIFRT 5 &, DLTOVR &, CPFI80C TA T —7 + Awt—I %KL
ESC N
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UV —ZFfHax > R:
08/400 1ZV Y =A% LT wF T Lanzd, VY —ZFAMAIT > RIE, WIndb ALy R -
=T TEHOERA, AXRL—TFT 42T« SATLTIE, EQOVI—=ANEDAL v RIZL-T
FHPTHALIMIFENTEEE A, 2 RAL Y RT, UY—ADFHFIH (RCLRSC) I > K&,
L7 )V — 7 OFEFA (RCLACTGRP) IX > REIMENHT Z EIZTEEH AU, TNS ZIEUH
TE, ZNHOAT Y RNSIX Y ROV LICIZH LT, CPFI892 TA—7 « Awt—I70
®Eo5NEd,

RIVFARAVY R - TATSEIVITDIZ7A4I - DRATALAICDWTHDEES
18

JNFALY R - TOT7I3I2T7TT74)0 - AT LOUEETTHEHEITIE. WS DONDREZBET

HINBENH D ET,

ALy Ret2—TIF14—T7AIV - AT A
Root. QOpenSys. L—H—FF (UDFS). QNTC. QSYS.LIB. QOPT. X QLANSrv D& 7 7
AN PATAHEF ALy R-tb—=T574—ThH0., AbHRIIHIDEHA. QDLS. NFES.
QFileSvr.400. BXW QNetWare 77 1)L+ AT AL, ALY R t—757 4 —TlEHOEH
o AL Ret—TF4—TEHBWT 7SI+ ATLD, TP LT Ty 1IVEE
W7 7V FICRLT, &7 71V« AT A APL £33 RE[FBHELEZDTS
L., I5— ENOTSAFE THTLET, ZOITI—Id. 1 DD a THICERD AL v R)dH 5
BICOHFELET,

B EET 4 L7 B —Z2#HEK L TWBEE, 23Xy R b—T7F7 0 —TldHWw7T 7 1)L -
SATLADT 7 AINEERT Ty AN TEF—T 2T 5810, XIVFALy RoTvagTns s
O7shzERLEDETDHE, FRUITS—E7D,. ENOTSAFE MHENET,

WET 71V« AT APL:

ALy R et—=TF 44— TyA) s PATALAXHEET DA T hegET5856, a7
7AW PATFL APL BTXRTALY Rt —T54—T9, FT72x7 EPEFEEL TWDH
DT 7AIN « AT LADRONSBNEEIE. NAZBELT G771V PATLDAL Y
Ret—TT 44— ATz ADNSRELT VZATELINEDNEHRTEET,
pathconf(). fpathconf(). statvfs(). BLUN fstatvfs() D& API 22X, HBH/NNAEIET v 1)V
RRIRFPNTNNDAL Y R - t—TF 4= T7AI s SATLDF TPV FEZBLTWS
MEDIMEHHITEET,

RIVFARAVY R - TATSI VI TOERZ 74 IVICDWTHDEEEIE

JIWFALw RAJGEY 3 T THEA S DIL. SPOOL(*YES) TA—7 > I N/=HIR 7 v A V72 T9 ., EIRI~
FANWEAT =NV LENWTA =TT 5E, TR0, =72 Z2H R 7ZBIEIC CPF4380 (YILF
ALw R« 7O ATEN A —T V@) TA7r—7 - Avt—IUNEEINET,

FEAED SNA CFA KU > (SCS). Intelligent Printer Data Stream'™ (FitfE~ Y > — -« 57—4% « X
KU —ZA:IPDS™), Advanced Function Printing™ 7—% « A hU—2A JLIEHIRIT—4 « Z hU—24
:AFPDS). LINE. HBXL U USERASCII EHZAAEIEIT, ALY R =754 —TF, ALy R-t—7
T A —CIRWEZIABEIEITIL, SCS VI 74 w7 AZEHATHHD, AT L/B6 BETHEHTSH
D, I—H— A 2F =7 —ZEHREIE (UIM) ITXo TEREINZHD., BLXUNT AT L/36 PRPQ H
TN—F > 2FHTHILONHDET, R=IJETOHT > NI, AU Y —=HBMICEHRTDHIENT
ZRVWDT, RNERBICRDRENENHD D £,
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FIR 7 7 AV DO—BEBICONTIE, [I5X=20 IRIVFALY R - 70753 27 TOT— 7 B
[COVWTOEEFIE) FSRL T LI,
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% 4 ¥ 0S/400 ALy FDEHE

ZZTHAT 2L, T RTOTOT I D UFHEICEBLTNET, TNTNOEETIOBENED
EOWCEHASINTVENIDNTIE, FEEOT OV IR—DFSE LS T2, Pthread API
2B B OfE#HIZ. 0S/400 Pthread API| ICRE# SN TWET,

UFOREYIZRHDET,

« [TAL Y RoJEH |

s R R=TD T2V v RZHET 5] |

s AXR=DDTAL Y REKTT D] |

s RTR=VD TAL v REROVIHT |

s BORX—=TD TZLy RE—KEIETS] |

s B2 RX=VD ALy REHHTSY |

e P2 R=DD ALy RO T E2HEHKT 5 |

e BoR=TD MUPEEZHNDO AL v RIZi#E2 |

Ay FDEM

ALy ROEEEIZ. ALY ROBRDZBENTHEEZGZ5 ALy ROKEOZ&TY., Eoksknrss
IDUERE. BXOT Y=gy Ty II T A =T —X (APD) ZHEOINIIINC T, &
FIFELREUELEATEET, EBEOHENWGDLCZNNAL W RICHEZADRIZ, 77U r—> a3 ice-
TALYy ROBMEN, 70750 7EEBIN APL Oty FMZEoT, EOLIITEHRHINTNDEIMNIC
IGUCTHRABDET, ALy ROBEBEIZ. ALy RBEBRFICRETEET L. ALy REZIEFEPRETEITLZ
BTEEITHIEHTELT,

TEll, X<fHLNBZ ALY ROBHEEZOEEZIODONWTRLET,

AT :

ZNE DALy REEFZTORAICE > TEHORAENDET, YATLNREDAL Y FICH
DY THUHRKHORICHEEZ 5 X ET,

A« PR

AG 9 « AR=AMARRLTWDEEDIZAL Y RRLT—IZ/R5ET, ALy RNFRHT Z &
INTELEBOBICEELE52F7,

£4 Rl
TITVr =23 &k BAL Y ROTNY T, FRIEFALY RO aOhovd 2T EET
TOHRRICEE L5 A ET,

AL R ) —"F:
—EIZEBD AL v RERGICEHTHHEEICEE L5 2 F7,

Yy v &L IREE:

ALy RRTEIZ, TOA Ly RICBEEMT SN Y —AZHAH L2 DESHREOXRITL
DI DTEICHBEGAET.
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AT a—Ury - Ry T—:
AT LNEEZRTY TV —2a b NTO, ALy ROAT 22— 2V OHECHEEGAE
T THUIA Ly B OBSENAL EBERAH D KT

WRAr Y a—Y 7.
AT AIE O TAL Y ROERIEANHRD 5N 3 HIEICEEEZ5 2 £,
Ty I N Y TINVELTIE UTFOBRZESZICLTLIEI N,

o | Tl ALy ROJEEZEZRET S (Pthread 7107 T 1)) |
e RIR=2Q THl: ALy ROEEEFHET S (Java)) |

fl: ALY FDEMZHRET S (Pthread 705 5 A)
: EEAENERNS DN TNS B9 RX—=T0 ITO— RICBET ARG FHE] | #2RL T EI 0,

Rz, TYDEELIREE] AL v RIEME2E Pthread 707 I LA TRET D HEERLET,

/*

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 xtheThread(void *parm)
{

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

1

int main(int argc, char x*argv)

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

printf("Enter Testcase - %s¥n", argv[0]);
printf("Create a default thread attributes object¥n");
rc = pthread_attr_init(&attr);

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

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

}
ZLyw RBHEIZDONWTIE, 9= TZLy ROEHR] FSRLTIEI N,

fl: Ay FOREMEERET S (Java)

e BEENERS DN TS 9 R—20 TO— RICET 2R FEH] | 2L T E3n,

Ficopliz, 4RI ALy K@z Java 707 I ATRET D HiEERLET,

/*
FileName: ATEST10.java

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

Create a thread

Set some thread attributes

Start the thread

Wait for the thread to complete

Entered the thread: "theThread"

Testcase completed

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

static class theThread extends Thread {
public void run() {
System.out.print("Entered the thread: ¥"" + getName() +
II¥II¥nII) ;
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("Set some thread attributes¥n");
t.setName("theThread");

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

rops

o 4
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System.out.print("Wait for the thread to complete¥n");

try {
t.join();
}

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

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

}

ZLw RBHEIZODWTIE, [I9RX=20 TZLy ROEMR] FSRLTIEI N,

Aby FZRIKRT S

TITVT—=2a > THLWAL Y REERTSE, ALy R - FT72x7 b, kG, BROCETRYR
—FRCATLARE S THIIRRESNE T, ZNSICE-> T HLWAL Y RIEHEBREREBIOI AT
L U—ERAZZEIMEHTELLDITRDET, 51T HIiLWALy RERIBTSHIC. TOHLNA
Ly RTHESY U r—2a2 - T BIUONT A —ZEHHRET 2 ENBERBEBHVET,

ALy REERT 220N, AT LARTNUCEADOA Ly REII—R2E DL TET, ALy Rakpla
—Rid, ALYy RZEFTNw T LD, FL—ALZD, ZOMOERESZET LD T25E8ICHHATE
LRBIETY, TOALy RERII—RE, ALy RZEZBIETZ72DICED ZEdE@EL KA.

ALy R -7V r—va - TJalIh A2 —Tx—A (APl) v bD%£<I13. HLERI Nz
ALy RERTALY R ATV FERBNRIVBRELET, TOALY R - AT F2fES 2
EIZEoT, ZOHLWAL Y REBELZD, RMA T2 7 hELTAL Yy RO ZKR TT 50 %5
Lm0 TE%9,

T 5L 2TINELTIE, MTFTOERZZEZICLTSIZEI N,
[ THI: 2L RZEBIET S (Pthread 707 7 0)) |
R3 X—20 Tl AL v RERFET S (Java)d |

fl: ALy RZMIET S (Pthread 705 5 A)

H: BERENEERIEODN TS 9 RXR—20 TO— NI 28 FEH | 22RLTEI N,

FREDHIC, Pthread 707 T LATALw RZBBL. THUT/NNT A=Y —2JET HiEzEZRLET,

/*

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) { ¥
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}

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)

{

}

.i

{

}

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;

nt 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;

AL w ROBBICOWTIE, P2 R=20 TAL v RZHBT %1 EBRLTLIZE 0,

fl: ALy FZERKBT S (Java)

H: BERENERM DN TS BI9RX—20 TO— RICBHT 28 FE] | 22U TZSI 0,

ZO7ar I ME, Java TIERE N2 707 S ATAL w REEBT S HEZRLTVWET,

/*
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

% 4 F 0S/400 AL vy ROEH
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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;
String threadParm2;
public theThread(int i, String s) {
threadParml = i;
threadParm2 = s;

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

}

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

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

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

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

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

}

AL w ROBBIZOWTIE, R2X=20 TALy RERBET 51 [ESRLTIEZS N,

Ay FERTTS

ALy RPUZESETTHE, KTOT7 72 a z2l0. AT L VY —AZFRLUTHOD AL v RHMVE
HATE5L51CLET, 77U r—ar - 7JaryI3>7 A2 —T7x—A (API) Dtw MZkoT
1. ALy RETIFICZDZA Ly RICEEMITSENTWD U Y =227 U r—3 a RIS %
ZEMRERHDEHVET, TOMDAL v RFEE Java 72E) Tl 4 T25/8I1CUY—ADH—NX
WP AL a e =27y T EETTLAZHDOLHDET,

2Ly ROKTIZIZW DD HFERHDET, NT+—< L ADETAL Y REKRTTIREDHER.
ALy RBEIBREICIE O SN —F > M6 RS2 ETY, 4<DALw R API v bTld, #IHL
—FUMEDRONA T a > ThRWEBIZAL Yy RERTIEDZODANZALNMREINTNET,
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—H8D API £y b T, FIAATZZXLBYR—FSINTVET., ALy RETOBI AT =X LIE, L
BEnmnwBIsh e ALy BB ZRRTAL Y R TT5X DI > TWE S, —#fl&LT, ALy R

IC&k > TEH SN Java BINRH D FT,

BISMZ DN T DR, £2FAL Y RERTITHZDMDAEICDNTIE, EEHOERZSRL TS

W,

Tar I LTI EL TR, UFOERZSZICTL TSN,

[TH]: 2L v K&K TS (Pthread 707 5 1)) |
R6 X—2@ THl: AL v REKTT S (Java)l |

fl: ALy RZ4ET TS (Pthread 7O 5 A)

e BEERENERIEDNTVS BIR—20 10— RICBT 2R FEH) | 22U TEZS N,

FELOFZ, Pthread 707 T AT, ALw REKTITZHTT,

/*

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 xxargv)

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

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

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

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

}

2Ly RORTIEOWTIE. PAR—S0 ALY RER T3 5] EBRLTIEE N,

fl: Ay RZEET TS (Java)
Vi WA EERAEDN TN D BIR—D0 TO— FIET B Hl | #3BL T A3,

FREDOHNL, Java 2o TALw RZRKTT 2 HEZRIHITT.

/*
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
public final static int THREADPASS
int _status;

non
D
we we

public int status() {
return _status;

}

public theThread() {
_status = THREADFAIL;

}

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

}

1

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

System.out.print("Create a thread¥n");
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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);

}

ALy ROBTIZOWTIE, PAX=20 TALy REKTT I EBRLTLIZS N,

ALy RERYET

ALy RENEN ST TDHEEEIC KD, WENEIDINDEREETTZAL Y K&, SETHNICEHDIET
ZEMTEET, ALy REWMDIHETDIAERAIEZ. AL TWA ALY R - 77U r—2 3> -7
O7IhA 27 —TJx—X (AP]) ICX>TERD T,

—H8D API v R TIE. WMOBELTY V7> a > Dz ®D well-defined points . 325 A L v RO TR
DAL RZEHIIT 57200, TOMDANZZLAMABRINTVWET, —#D API v FTiE. AL v
RO THENCZ Y —>7 v 7« A= REFETLED, MOWLEAL Y ROBREREDMEICRET D AN
ZALBHBEINTNET,

ALy FOBDIHE LRI H2EEL THEAL TZE W, 7% API v T, well-defined
cancelation points >, AL w R 7 FUr—2a> - 74Xy &7 ) =27 v T THANZL L
PHBEINTOWRWES, T—IDPEINZD., 77U r—2a RNiZTy ROy V8RR AET SR &7
LGEMNH0ET,

#¥: Java Development Kit /N— 3 > 1.1 KDED Java OD/)N—2 a3 > Tld, AL v R« 75 AICHM. #
1B BERO—FHEIEAY » FEZFHITRETESD EFEA. TNESDAY v RIILETIERNWE AR S
NTNBENETY, TNHDAY Y RICKDREINDHEREIL. W< DODOEKDIREOMERE, fil
DANZZLIZE D THEETHIENTEET, Java DFFEN—T 3 VITHERINDE AT ZZLALIZD

WAL |http:/java.sun.com/docs/books/tutorial/] "d’ IZd % Sun LD Java Tutorial 2L T2
W,

T I L IVELTIE. MFOERZSEZICL TSN,
P8 X— D Tl AL vy RERDIET (Pthread 707 7 L)) |
P9 X—2 @ Tl ALy RERDIHET (Java)l |
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fl: Ay FEZBYET (Pthread 705 5 L)

H: BEAENEBRAEODNTNS BYR=20 TO—RICEHT 2R FE | 22RBL TN,

FEEOHIL, Pthread 707 T AT, EREETLTWAE ALy REZRDHIHTI,

/*

Filename: ATEST13.QCSRC
The output of this example is as follows:

Enter Testcase - LIBRARY/ATEST13

Create/start a thread

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

Thread: Looping or long running request

Thread: Looping or Tong running request

Thread: Looping or long running request

Wait for the thread to complete, and release its resources
Thread: Looping or long running request

Thread status indicates it was canceled

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

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

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");
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if (status != PTHREAD_CANCELED) {
printf("Unexpected thread status¥n");
}

printf("Main completed¥n");
return 0;

}

2Ly ROBMDBELIZDNTIE, RTIR=20 TZALy RZRDETY FSRL T EI W,

fl: Ay FEZBYET (Java)

: BEAENBRAFODN TS BYR—20 TO—RICEHT 2R FE] | 22RBLTLEE N,

TREOHFNZ, Java 70T T LT, RREFETLTHS ALy RERDIEITHITI,

/*
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.x*;

public class ATEST13 {

static class theThread extends Thread {
public final static int THREADPASS
public final static int THREADFAIL
public final static int THREADCANCELED = 2;
int _status;

n n
_ o

public int status() {
return _status;
}

public theThread() f{
_status = THREADFAIL;
}

public void run() {
System.out.print("Thread: Entered¥n");
try {
while (true) {
System.out.print("Thread: Looping or lTong running request¥n");
try {
Thread.sleep(1000);

catch (InterruptedException e) {
System.out.print("Thread: sleep interrupted¥n");
}
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1
}
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");

t.stop();

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

try {
t.join();

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

}

printf("Thread status indicates it was canceled¥n");
if (t.status() != theThread.THREADCANCELED) {
System.out.print("sleep interrupted¥n");

}

System.out.print("sleep interrupted¥n");
System.exit(0);
}
}

ZLy ROBMODPELIZOWTIE, RIRX=20 XLy RERDIFETI EBZRLTIEI N,

Aby FE—HBEFELT S

TIUr—2a TAL Y ROMEE LT 5 2 & BUDHANBDET, ALy Ke—kE
ET2E, DALY RIck> TREFSNTNETRTORIER DY 7 2GDAL v KORIER, THAH
s X TRIFENET,

ALy RO—FHEIREFMEELTHERL TSN, ALy RE—KEETZE, 7TUr—23>0F
w ROy, ALY T NEEDOERERDFEENHDET, ALy FO—FHEILICEKRT 2MEDL
<. 2PN DE S ERERANZAL (AT I T4 T78E) 25 ZEICK> THIRTEET, B
EHIZ, W3 RXR=20 T2 Ly REOREET 7 Z v 71 [CiftsnTnEd,
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H: Java ALY R« VI 20—KHEIEAY w RIERITXRETIEH D FH A, FFMITDONTIE, 7 R—=

(@ T2V v RZWMDETI #ZRLTIZI N,

T LBV ELTE [ THl: ALy RE—FHEIET S Java)l FZHRLTIZS W,

fl: ALy RE—BEILT S (Java)

e BEAENERI DN TS RO R—=0 TO— RICBET 2R HEE] | 22T EI 0,

TREOHFNZ, Java TV T LT, EEHPRETEITLTVD AL Y RE—RHEIRT 54 TT,

/*
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.*;

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();
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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("sleep interrupted¥n");
System.exit(0);
}

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

try {
Thread.sleep(milliseconds);

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

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

Thread 00000000 000001a4: Entered

Thread 00000000 000001a4: Working

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

Thread 00000000 000001a8: Working

Thread 00000000 000001a5: Entered

Thread 00000000 000001a5: Working

Thread 00000000 000001a6: Entered

Thread 00000000 000001a6: Working

Thread 00000000 000001a7: Entered

Thread 00000000 000001a7: Working

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

Main completed

*/

#define _MULTI_THREADED

#include <pthread.h>

#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>

#define THREADGROUPSIZE 5

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

void *theThread(void *parm)

{

H A K K K

x: Entered¥n", pthread getthreadid np());

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

.8
printf("Thread %.8x
sleep(15);
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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) {
printf("Unexpected thread status¥n");
}
}

printf("Main completed¥n");
return 0;

}
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/*
FileName: ATEST15.java

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

Create some worker threads

Start the thread

Thread Thread-1: Entered

Thread Thread-1: Working

Thread Thread-2: Entered

Thread Thread-2: Working

Thread Thread-3: Entered

Thread Thread-3: Working

Thread Thread-4: Entered

Thread Thread-4: Working

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

Thread Thread-5: Working

Thread Thread-1: Done with work
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Thread Thread-2: Done with work
Thread Thread-3: Done with work
Thread Thread-4: Done with work
Thread Thread-5: Done with work
Check all thread's results
Testcase completed

*/

import java.lang.=*;

public class ATEST15 {

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

}

_status = THREADPASS;
}

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();

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");
}

1
System.out.print("Check all thread's results¥n");

for (i=0; i <THREADGROUPSIZE; ++1) {

if (thread[i].status() != theThread.THREADPASS) {

}

System.out.print("Unexpected thread status¥n");
}
}

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

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

try {
Thread.sleep(milliseconds);

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

}
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DICEBHINTVDNIDONTIL, FFHEOTOT IR —DFLIEEZZHRLTIESI N,

mutex EAbL vy R

mutex EWIFEL, AL v REITOMAHEM (MUTual EXclusion) ZFEHTLHTUIT 4T ATV
FOEWETT, mutex (FAEHEM) 12, BEHEL TWE ALYy ROSE—EIZ | DEFNT—FIZT 7 EX
L0, BED7 70— a - A—REETILHLO AT S0, ALy RETHEHEL THAL £
T, AMREL T, mutex OZEZTUT 4 -2 a2 PEZY—DEIITEZADHIENTEXT,

WH mutex 13, 77U =2 a kD, RESROT—F EmBENICEEMT S SNET. HEZIR
PAYROLL DATA IZ PAYROLL MUTEX 2B #EffIF6NTWHELET, YU r—ar - I—FR
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BN mutex 27 >0y I T5E, FHERLTWEA Ly RICHIEZAE D, SEIZZEDOAL Y KDY mutex D
AHICHRODET, mutex DFTEFITHIC 1 DTY,

mutex OFEEREIIHEIRENTY, mutex NHIRWNTH D720, MAFIIMETHEVIKEL mutex 20w 7
TEFT, 7Oy 78 ROEN,. EFIITbN/Z0y 7 EROKEFUIZ/AES X T, mutex DFFEHIZE
DbOFEFN, =T —NEE LZRENEAT S & mutex FFENY A LT T MR ET, Ov T Z2EE
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Ty I N TNV ELTIE LFOBERESEICLTLLEI N,
o | THl: mutex O (Pthread 70127 5 1)] |
o 46 XR—=2 @ Ifl: mutexes OFEH (Java)l |

fl: mutex DOfEA (Pthread 704 5 A)
: BERENERN DN TNS B9 X—=0 TO— RICBET AR FE] | #2RL T E3 N,

KOFENT, mutex 2o THHAT—FNDT IV AZRET IV DOND AL v RZHIAT 5.  Pthread
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/*

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:
Thread 00000000 00000019:
Thread 00000000 0000001a:
Thread 00000000 0000001a:
Thread 00000000 0000001b:
Thread 00000000 0000001b:

Start critical section, holding lock
End critical section, release lock
Start critical section, holding lock
End critical section, release lock
Start critical section, holding lock
End critical section, release lock

Clean up
Main completed
*/

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

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

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

rc = pthread mutex_Tock(&mutex);

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

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

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

/* Access to shared data goes here */

++sharedData; --sharedData?2;

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

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

rc = pthread_mutex_unlock(&mutex);

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

return NULL;

}

int main(int argc, char xxargv)

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

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

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

}
ZLw RTO mutex DFEAITONTIE, P4 X—=2D Tmutex EAL v K] EBRLTIZI0N,

fl: mutexes DfEM (Java)

N

Vi EEAEMEERASEDN TS RIR—D0 TO— RIClT 5Bl | #3HL T 230,

M

TReopliZ, a—ROZ T )V - a ZERTS Java 7OV T LERLTWET, Java T
3., I—R -7y FEEFAY Yy RTHEHEIHLF—T—RZ2f> 2 LiIckD, FEOA TV 7 MEEIEE
FNZ, mutex ERUCHREZS®DZEMTEET,

/*

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

UnTock shared data

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

Testcase completed

*

/

import java.lang.=*;

public class ATEST16 {
public final static int NUMTHREADS = 3;
public static int sharedData = 0;
public static int sharedData2 = 0;
/* Any real java object or array would suit for synchronization */
/* We invent one here since we have two unique data items to synchronize */
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/* An in this simple example, they're not in an object */
static class theLock extends Object {

1
static public thelLock lockObject = new theLock();

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

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

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

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

++sharedData; --sharedData2;
System.out.print("Thread " + getName() +

: End critical section, Teave synchronized block¥n");
[xxrwxrkkxx Critical Section wxkksxkkkkkkkkrhsr/

}
}
}

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

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

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

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

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

}

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

try {
Thread.sleep(3000);
}

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

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

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

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

}

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

}
ZLw RTO mutex ODFEAICONTIE, P4 X=TD Tmutex EAL v R EBBLTIZE0,

L7+ —¢EAVY R

YT — (U YT F—EBEEIND) 1F. AV —AANDT A BT S5-I L
F9, B T7x—E. 1 DDA TUPT b WA —EEZBIENTEET, EOBYT74—ITH
HL 2k T RNHD, FOfEIE 0 L ETT,
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EDOAL Y RHENT L REESP LT, BT 4—Z2Ow I TE5ENTEXET (DT EE, BT+ —1
WEDHBVWNET), 0 ZBATHYNZEAPLEDETEHE, IFOHLAIO AL v RIGZHIDO AL v RO,
TR T+—"T7 Oy T HETHELET,

EOAL Yy RN EHEHSLTERY 7 4—27 20w I T5ZENTEET (DT EE, B T4 —
WAIEHNVWNWET), BT+ —ZlAIT S &, FFEFOAL Y BRbNET A 77y TInEd,

ROHEMAEX @AY 1) T B T74+—% 1 DO mutex FHAHEM) EEZX LT EMNTEE
T, YT r—4& mutex DEKDEWVIT, FTEHEOEEETY., B 73 —0%E. IrAHEIZEEEM T SN
FHA. mutex EIFEWN, EY T+ —Z2-EHHE (O ) LEZENBZWAL Yy RN, Y T7+—%
WAL (7 >Bw 7)) TEHIENEERDTYT, TDEDIC, 77U r—2a NPl hEifEEiEZT &
NHDHDT, TEBLREFZFOIIBEMETRITITIZE N,

087400 MEftd 51~ 74— API 1213, MICHRD X I /EEENDH D £T,

o T OIVEFRITIZZ Y T 4 —FF A RE B O, SERE O E WE P RE.

s WD DERTr—%ty NI —TL., TOTIN—TITHRHLTTY b v I BIEEFETT
fEo

o NIVFHT 2 MECEAIEZTT O BEE.

s BT —DAT RN 0 172D FTHEET DHERE.

o FREDRM FTHID AL RVFEME U 7= #1E 2 B D 149 HERE.

e Java I213, B 73— 2T HHEEND D TR A,

IO I L BTN ELTE, B B 74 —%fi>o THAT Y &R#£ TS (Pthread 707 T L) |
EHIRL T3 N,

Bl: X7+ —ZE>THRAT -9 %FET S (Pthread TOJ 5 4)

F: BEQENBERIEDN TS B9RX—20 TO— RICEHT 28 FE | 22U T2 0,

KOFNZ, X TH— -y bEFSTHAT—INDT VL AZFRET LIV DNDAL v REFIAT
%, Pthread 707 I L%ERLTVWET,

/*

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>
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#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
#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 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 wxkkkkkkkrkskkrkkhrrk/

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());

[xrkxxrkrkxx Critical Section wxkkkkkkkrkkkrkkhrrk/

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

checkResults("semop(unlock)¥n",rc);

return NULL;

int main(int argc, char x*argv)

{

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

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

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

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

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

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

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

}
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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;

}
ALy RTOEY T4+ —DHFEHICONTIE, W R=D T T75—EZAL v R] JEBRLTIEI N,

FUHEHEAVY F

FUEBIL, FEDANY FELZEBRUENECDET, ALy RORETESLDICLET, XEFRLCAN
CHERIEBEUHENEC DD THWAMDO ALy RITHEHAIL £9. ALy FddHDRMEETHEL .,
ZTORMEETRHEL TWBRHIDAL Yy RELIZITXRTOAL Y RINY VT4 TIXizdk5. &2 70—
RFEY ZART2HIENTEET. FHERIT. MOT Ty b7+ —AICBF2A RN FEMf>5EAL Y FD
FIMEERIC R DICEA D T EMTEXT,

FUERITE, BEEMNTSNTAEEE WD O, BEITREDHD THEAL. HDIAL Y A, R
LTWa ALY RETVZA 7T v TI5KD, FIEBICESEZHLZEEIT, FELTHWD ALY RVa
L, BREEEIN. WD T 7 a  bFETINET A, REOBWRALKEIZZTDL D 7mEKk
TY. FEREIKONIZBHFRATT, HHAL Y RRRFOEFSZHLEERIZ, HIOA Ly RNMHOT 7
a CHETETICHEZIRD L E NS 2 EEFH DT,

mutex ZFHATH0v 7 - 7O R)UE. BF. RELKREHKICERSINET, ovr - 7o)V EFEH
THEE, T AT v TDIODEENAL Y RThbiznwkdIZ, 77U r—2a > TRiETH 2 &
MTEET,

T I LY IVELTIE. BTFTOBERESEIZL T EI N,
o | TH: SRUEEB O (Pthread 7027 5 )] |
s B3 R=20 Tl FHEROMH Java 707 T L)1 |

fl: ZEZEHDOER (Pthread 7055 L)
W BEAEMEEIEONT NS BIA—D0 TO—FlS 5B Hil | #2HL T EE 0,

KROFNZ, St zFioTAL w RICEHZ2@EAT S Pthread 707 T 02 RLTWET, EDkDH7k
mutex D77 « 7O DVAMFEHINTOWEINIZEHLTLZE N,

/*

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
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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); ¥
} ¥
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 xtheThread(void *parm)
{
int rc;
int retries=2;

printf("Consumer Thread %.8x %.8x: Entered¥n", pthread_getthreadid_np());
rc = pthread_mutex_lock(&dataMutex);
checkResults("pthread_mutex_Tock()¥n", rc);

while (retries--) {
/* The boolean dataPresent value is required for safe use of */
/* condition variables. If no data is present we wait, other =/
/* wise we process immediately. */
while (!dataPresent) {
printf("Consumer Thread %.8x %.8x: Wait for data to be produced¥n");
rc = pthread_cond wait(&dataPresentCondition, &dataMutex);
if (rc) {
printf("Consumer Thread %.8x %.8x: condwait failed data rc be produced¥n");
pthread mutex_unlock(&dataMutex);
exit(1);
}
1
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}

printf("Consumer Thread %.8x %.8x: Found data or Notified, "
"CONSUME IT while holding lock¥n",
pthread getthreadid np());
/* Typically an application should remove the data from being */
/* in the shared structure or Queue, then unlock. Processing */
/* of the data does not necessarily require that the lock is held */
/* Access to shared data goes here =/
--sharedData;
/* We consumed the Tast of the data */
if (sharedData==0) {dataPresent=0;}
/* Repeat holding the lock. pthread _cond wait releases it atomically =/

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

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

return NULL;

int main(int argc, char x*argv)

{

rc

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);

1

/* The producer Toop */

while (amountOfData--) {

printf("Thread: Entered¥n");
sleep(3);

rc = pthread_mutex_lock(&dataMutex); /* Protect shared data and flag
checkResults ("pthread mutex_Tock()¥n", rc);

printf("Producer: Make data shared and notify consumer¥n");
++sharedData; /* Add data

dataPresent=1; /* Set boolean predicate

rc = pthread_cond_signal(&dataPresentCondition); /* wake up a consumer
if (rc) {
pthread_mutex_unlock(&dataMutex);
printf("Producer: Failed to wake up consumer, rc=%d¥n", rc);
exit(1);
}

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

}

printf("Wait for the threads to complete, and release their resources¥n");
for (i=0; i <NUMTHREADS; ++i) {

rc = pthread_join(thread[i], NULL);

checkResults("pthread_join()¥n", rc);
}

printf("Clean up¥n");
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rc = pthread _cond_destroy(&dataPresentCondition);
printf("Main completed¥n");

return

}

ALy RTORMEBOHERITONTIE., 50 =20 TERHEEKEAL Y R EZRLTIZI N,

03

fl: ZEHEHOER Java 7O S A)

H: BEAENBRAFODNTVWS BYR—20 TO—RICEHT AR FE] | 28RBL TSN,

TREDHNL. Java 727 BT wait BEN notify AV v RO TRUEEEEMHTS Java 70T T

LERLTWET, E0XS20y 7 - 7O RINVPMERINTHDNTIEHL T ZE W,

/*
FileName:

ATEST18.java

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

Consumer
Consumer

Producer:

Consumer
Consumer

Producer:
Producer:

Consumer
Consumer

Producer:
Producer:
Producer:
Producer:

Consumer
Consumer

Producer:
Producer:
Producer:

Consumer
Consumer

Producer:
Producer:

Wait for
Consumer
Consumer
Testcase
*/

Thread-1: Entered
Thread-1: Wait for the data to be produced

'Finding data
Thread-2: Entered
Thread-2: Wait for the data to be produced

Make data shared and notify consumer

Unlock shared data and flag
Thread-2: Found data or notified, CONSUME IT while holding
Thread-2: Wait for the data to be produced

'Finding data

Make data shared and notify consumer

Unlock shared data and flag

'"Finding data
Thread-2: Found data or notified, CONSUME IT while holding
Thread-2: A1l done

Make data shared and notify consumer

Unlock shared data and flag

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

Make data shared and notify consumer

Unlock shared data and flag
the threads to complete
Thread-1: Found data or notified, CONSUME IT while holding
Thread-1: A1l done
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
int

pubTic

dataPresent;
sharedData;

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();
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inside the monitor

inside the monitor

inside the monitor

inside the monitor
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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");

}
}

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");
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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¥n");
System.exit(0);
}
1
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H: Java I[ZI1d, AR—Z -OF—2 a2 -0y E2EHEBEFATAIEENDDEHAL, AXR—Z - OF—¥
a Oy 2T 351203 R Y —DFEANKBEZNS T,

T I - TINELTE | THl: AXR=Z -0 — 3> -0y (Pthread 707 T L)) [EBRL
TLES W,

fl: AR—R - O —ar-AvY (Pthread 7055 A)
A BERBENERIMEON TS B9 RX—=20 00— RIZET 58 HE) | 22U TE3 0N,

KROFNZ, AR—=Z - O —a>--ayZEEET)IF 0 72ERL T, BEE NI T 5
Pthread 7O/ I L& RLTVWET,

/*

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

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;

O K R K

void *theThread(void *parm)

{
int rc;
printf("Thread %.8x %.8x: Entered¥n", pthread_getthreadid np());
Tocks1(&sharedData, LENR _LOCK);  /+ Lock Exclusive, No Read */
/********** Critical Section *******************/
printf("Thread %.8x %.8x: Start critical section, holding lock¥n",

pthread_getthreadid np());

/* Access to shared data goes here =/
++sharedData; --sharedData2;
printf("Thread %.8x %.8x: Working¥n", pthread_getthreadid np());
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pthread _getthreadid np());
unlocks1(&sharedData, LENR_LOCK); /* Unlock Exclusive, No Read */

[xxxrxrkrkx Critical Section xxxxsxrsrkrksrhrrsx/
return NULL;

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 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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FTTzI b O PIZ&D, YU —valid, SEIEROy VERY A TOMAERAET S LN
TEET., 2 DUEDAL Y RA, FUIATA - AT2x7 MTHUTHHAOAL v REZ#EHD v -
ERETHIENTEET, YU —2aid, AR—ZA - Ov I OEEERICIIBAHETIEIER
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=7y MTHLUTA Ly FEREROIRA Oy 7 ZRET2 ZENTEEXT,
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Compare and Swap (LtEIERT v )
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#ifndef _ cmpswp_h
#include <mih/cmpswp.h>
#endif

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

}
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TS h TN ELTIE, UMFOERESZICLTIZI N,

o | Tl —[EBE O OWIA(E (Pthread 71017 T )] |

LB EOAL Y K - =T 57 4 —OBEHFERICONVTIE, BLFZ2ZRL TIZE 0,
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fl: —ERY D#MEA{L (Pthread 705 5 A)

e BEERENERIEDNTVS BIR—20 TO— RICBT 28] | 2L TEZE N,

KOENL, Pthread O—[EIFE D OFIH{LD R — K Z2{fi> T, BEZHHIHHILT S Pthread 707 T L%
RLTWET,

/*
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

#include
#include
#include
#include

Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

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

<stdlib.
<unistd.

00000007 :
00000000
00000007 :
00000006
00000009:
00000008:
0000000a:
00000006
0000000a:
00000009
00000008:

h>t
h>

Entered
INITIALIZE RESOURCE
The resource is 42
Entered
Entered
Entered
Entered
The resource is 42
The resource is 42
The resource is 42
The resource is 42

#define checkResults(string, val) {

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

void initFunction(void)

{

printf("Thread %.8x %.

resource = 42;

: INITIALIZE RESOURCE¥n");

A K K K

PTHREAD_ONCE_INIT;

/* 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;

*/
*/
*/

%6 = XINFALYR-Tarysi s -5r=ys 59



void *theThread(void xparm)
{
int rc;
printf("Thread %.8x %.8x: Entered¥n", pthread_getthreadid_np());
if (!initialized) {
rc = pthread_once(&oneTimelnit, initFunction);
checkResults("pthread once()¥n", rc);
1
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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v ROERFRZ, ALy Rid, 70— VVEa—R (FkidF—) Z2->TALy REAET—F Z2EkE
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o [ THl: AL REHFT—4 (Pthread 7027 T 1)] |
c 3 X=20 Tfl: ALy REHFT—4 (Java 707 T 1)) |

fl: ALy REIFET—4 (Pthread 705 5 A)

e BEENEROS DN TS 9 RXR—20 TO— RICBT 2R FE] | 2L T<EI 0N,
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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);
}
1

typedef struct {

H A K K K

int threadSpecificl;

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

void *theThread(void *parm)

{
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int rcs
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();
}

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);

}

int main(int argc, char x*argv)

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

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

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

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

}

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

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

}
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/*

FileName: ATEST22.java
The output of this example is as follows:
Entered the testcase

Create/start threads

Thread Thread-1: Entered

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

Thread Thread-2: Entered

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

import java.lang.x*;

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

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

public theThread(int i, int i2) {
threadSpecificl = i;
threadSpecific2 = i2;

}
public void run() {
System.out.print("Thread " + getName() +
": Entered¥n");
foo();
return;

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

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

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);
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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);
1

}
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— RIS Java YIVF ALy REEOI—F ¢ > 7HNE. B9 X=20 5 10 2 fil: AL v R [ZHDE
_a—o
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B CHDALy FOEEEIR

TRTD C IATTV—BENAL Y R - —TTRHDFERA. JIVFAL Y REIEY a 7 TEEFED C
7TV = a RO TR, (|WebSphere® Development Studio: ILE C/C++ Programmer’s Guide|

D LBEL. FRTOMEAAL 5 K - eI ESMEHHILTS 3,

RIWVFALw R« 2a TTROHTHRNIZ, BEED C 77U —2 3 NALwy R« =00 E 50245
LiadnidZsn s, C 707 ILMALy R« =T TRWEEDZDHIZ, ALY R+« =T Thn
TOT I LERINFALY R Pa IThsEOHTT Iy INH 0D FET,

C THERR SN 07 I h2EHT2EE. ROT 7 a Z2ERALET,

ILE C YU — a v OmEK

JRNWFALw R 2a T THROHTHEIIC, BEFEO ILE C 77U —2a > 2z,
TGTRLS(*CURRENT) Zffi>TCa>/S1)LL. N1 RLZET,

*NEW iGEML 7))V — T DkxZ:
RNVFALw R« 7T — 3 > Tl *NEW L7V —T7 20 8 A,

1#: ACTGRP(*NEW) &, CRTPGM B XN CRTBNDC IAX > RDF 7))L N TT,
ILE C *PGM F 7227 FOMRUHL:

HENML YV —7 *NEW ZHi>TWw5 ILE C *PGM * 727 b Z2IFOHTLEND S5E. B
OOt AZBBLT 2 BFHOT OV I LEETTHD., BEDIEMLI/ N —TZ2EEL T 2 &
Ho7oaZl o hEERLTIEI N,

ALy Rt —757 ¢ —OBEBRICONTIE, [66 X=2D TZAL Yy R - t—T THRWEEROEOHLJ |
ZRLTLEI N,

C++ BB CTHDAL Y FDEEEIH

C++ EITHEBIEL new. delete. try. catch, BEX throw FAL Y R+ &—7T9d, C++ F14 77—
BOZALw R v—T57 4 —%2HRIT5I21L.  [[WebSphere Development Studio: ILE C/C++ Programmer’s|

(Guide (SC09-2712-03))) @' BIW WebSphere Development Studio: C/C++ Language Reference]

(SC09-4815-00) '@' EHRLTLEIN,

ILE COBOL &LV RPG EFETHARL Yy RDEEEIF

EDa—INADT I RAEYTIVLT B &L&D?»?XV;FFFT£$ ZHEITR[EE/R. ILE
COBOL %£7z1% ILE RPG £ a—I)VZERT 22 EMNTEET ., TDOHITIE. HmamsxT—bx/
FKTHMMMHRMUHD%?ﬁ?%#(amm4®%é%it@(hmd?

THREAD(*SERIALIZE) Z#5E L £9 (RPG DHH). 19@%y1~w%>u7wm¢5a\#§t1
DDAL Y RETNZEDES a— )V THEEDO 7O —I v —2ETTEET, 2&21E Tor—Yv—
Pl BEU P2 2o TWNEEI a—lIZDVWTEZATHELLD., | DOAL Yy KRBT OI—2 v — Pl
EERITLTNDRLIE, TOALy RO Pl OFEFTEZETITHET, oA Ly Rid7Oor—Iv— Pl
FHE P2 ONWTNHEFTTEETL,. EDa—IVEIUT7IMELZEL TS, COBOL /213 RPG 7'
73—, Zo—NiEsE b —TREENAL Y R =T AETTVEAINS IDICLRITN
3720 FE A, 2% RPG 7213 COBOL 7O ¥ —I v —MWHBREEELMEHL TWiznwsE L TH,
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RPG BLW COBOL ZTARTHOTOL—T v —T, HEEGE 7Oy 7 2FHLET, 20D, <
JVF ALy RERBET ILE RPG E£/7213 ILE COBOL Zfffd 585 51E. WD TH THREAD(*SERIALIZE)
ERELRBTIIIR0 FH8 A,

AL w R t—=7F7 4 —OEBRIIONVTIE, (4 X=2D TAL Yy R - =T THWEEIFOH L) &
ZILTLZI 0,

OPM EEBETDAV Y FDEEEIA

FUPFHI - Ty I ATV (OPM) 7OV T AF, ALy R-t2—=TTlEdDERL, XILFAL Y
R 770r—a 2PN TREIIC, OPM Y07 I 4% ILE IV L—a>l., ALy R« t&—
TICLTHBIMENHDET, =B —1ERD Java 1T 47 + AV w RIns OPM 707 7 AU
IRBNTLEZEIW, YILFALY R« 77Ur—2 3205 OPM 70OV I AT RHENS 5855
. OPM 7O I LEFETTHHO 7O AZMIEL T ZEI 0,

W7 HE EEYIEAEALY R T3
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£ 8E VINFARAVY K- 23TDTNyITEY—ER

INFALY R 2aTdOTFNy T EY—EZIZOWTIE, LATFOY >V RICGEHRINTWAEEET 7=
w7 EBRLUTEI N,

« | TZLy RB#T— Z2R)ETHIT > R |

s 16 RX=PD 754K La—4—] |

c BOR—=2D XLy REMEZRT HLDDF T3] |

s BIR=DD TRINFALYR-2aTdOTF Ny 7] |

s BRR=VD RINFALY R -TTUr—2a > D5 A Sy |

IOty 2a THATIHMEL, IRTOTOTIIVIEHRICETEIEVERY, ENTNOEHETT
NEDOWENEDIDITEHRINTVENIIDONTIE, FEEHEO IOV IX—DOFSIE 2L TLES
(/so

66 X=>D TR INFALY R-TJ0753I 07 - T5—] 3. AL THRETLHIILFAL Y
Re707507DT5—%2#@ L TWET,

ALy RBEET—9ZHRETHaAT R

2aTdTOHY—EADEDIZEHLNSAY S ROELLIE. “IVFALy R 7oAz R—rcT5LO54LFH
INTWET A, TOD, BEEOIXY > RIZ. P2a 7RO DALy RIZHLTTIERLS., TNETE
FLCE2ICPa T LTETFINET, 27ZL. UTFoax > Rid, ALy REET—Y2RETH720
RS NE L=,

Ta gDy 7T (DMPJOB) A K:

CagdDY T AR RIE 1 DO Ia THOITRTOAL Y RE2FY > TFT5LD1220FL
7o AL w RBEET—#13, I~ KO JOBTHD /8T A —& —IZXOHFIREIC/AZD ET, KO
BlZ, ALy RBEBET—YNEETNEZXINTFAL Y R -2a T« ¥ T2HIET 25 H5EERL TN
32@‘0

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

rL— A (STRTRC) XV K:

FL—ZBBRa<Y > RTIE, YILFALY R« Pa THDITRNTOALy RERNL—ZALED, X
WFALy R+ PaTdNTRL—AT25ALy REZEARMICHRK 20 HETHELLZDTLHI EN
TEET, L —Z2 - LO—RIZZ, EOAL Yy RNV O—RZ2O07ICRRELIENERTZOD
ZLw R ID 2MfirenEd. Kofilid,. YIVFALy R--2aTdOrL—A2RET 3 HikEER
LTWET,

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

ROBNE, XIVFALw B« PadHNOBESNIAL Y RO ML —AZEIGT 5 HiEERLTW
x£9,
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STRTRC SSNID(MYSSNID) JOB((000000/lUSERNAME/JOBNAME (00000001 00000002 00000003)))
... tracing the job
ENDTRC SSNID(MYSSNID) DTALIB(MYLIB) PRTTRC(*YES)

01 fRET— /KA (FFDC) BI%L:
FFDC 3. 707 5 AZMEKEZ (APAR) IO L CHEEZRET 20, JOory I 4, —FE
AT I A FREFED2a-INTHHATESKTY., FFDC ZfMEZ O, FER
ARY T ERBEL, BMEMTT—YZIUEL 7,
RIVFALw R 7075 ATHHATAEEITIE. FEDC 2 2ITIIHEEEL T A, YILF ALY
R« 7075 ATHRRHT E, FEDC DY 7HR— MIESIZRDET, U FOYR— NG ENE
‘6_‘0
o THIHHABHROIE, BLUNZDERD QPSRVDMP A 7 —)b + 7 7 A L \DHAN,
o BEERA N EIRANY 2T, BXUORHE 7 EERINZT7 07T LAERD QPSRVDMP A~
=) T AN, a7 - aZildbIDOBERNEENE T,
« a7 D27 (DMPJOB) 1< > RDOBHA,

FT7Txr b0y T, MEEEOER, F2I3BEEHRHEOT -5 IERIZBE T %5 FFDC YR —
M3, IVFAL Y R Va7 TRERENTHEE A,

7254 b-La—-4—

YIWVFALY R« 7TV r—2a3 > @2TN\w 751203, T—FE 7714k - LAY —ITEZADONE
Mz HiETd, 794 b La—4¥—&id, 77U r—2a >NOMEZBITESLD ML —AEHRZE
ZADT=DDOT A, HINY Ty —, FREFZOMOF T2 FEBRLET., BEBAOADOMEE
¥mosoHOslZ, 79140 LOA—F—=IZ L —ZAINDMBIERTT. BAKICEINDE/INT A%
—, B 7 O—DOKRERLE, FLI5—F£UEREBHEBTICHEINET,

Pthread 71 75U —ld, 77U —2a WMz N =29 25700 FEEM(LTHET., hL—2A
T, A72a>Obb—=RA - RAFEYOWMO, LIA—F—DF > | ATZEYOER, 7TV Tr—
I2EEIANAINTEHIETED, IRTORL—A - I-RZERETHIENTEXT,

IFEIFERLRNIVDORNL—AEFRTEHIENTEET, 77U T—2a DL —Z - LNV ERDDE
B A THENL = LRIV TRL—A AR bDFa—2HL7EZ0, FL—Z - LRN)ZEHLZD
T50R 77V r—2a OFEMETT., Pthread 71 77U —Id, £DDOOT7 TV r—a - 7oy
FIVT A =T —A (AP), X7 0O, BEIARIL—Z - LRXIEEZHAELTWET, FflicOn
T 7 R=20 M. 7514 - La—4%—HHHl] (Pthread 707 T L)) [EBRL T EI 0,

Pthread FL—ZADEFE, TI7— - LX)« FL—AZE, TI7— LXNVEKEORL—Z - KA 2 N2
UMMFERINET, HEHRL ) - FL—ZTlE, BHREL—Z B2 MTMAT, IRXTOLT— - X
JVe hL—Z - RA DRI —Z23NFET, ILELN) s FL—Z - KA 2 FTIE, TXRTOLRILN K
L —223NFET, HERL—Z B2 MZE. ALy R ID. SUBBENOYAL - AV T, BEXUOKL
— A - T NEHBMICEENET,

M —ZAZ@FHMEEICTS CL O R, £R7T5 CL IY R, BIOWUETS CL I< > KA,
0S/400 O—H# & L THAATNTNET,

=2« RAPHDODRL—ZA « Ny T 7—id, I—HF—+ AR—Z + AT 2”7 &L T QUSRSYS
FA T I —IHEREINET., bL—Z - Ny 77 —ITid QPOZxxxxxx EWDHLRTMNHTSENTNET,
ZZT xxxxxx (3. RL—AZETLEIaT D 6 Hival&ksE2ELET,
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ML —ZICBE L= APL 1ZRDEBDTT, T DN TIZ. UNIX L API O&RIZZHEL T /Z&
Illo

« QpOzUprintf - 74 —< v MEAD L —A « T—4 ZHIMT %

* QpOzDump - 74 —<X v KNEAD 16 ET—F &5 > TT5

* QpOzDumpStack - ALy RIFOH L OIENH LAY v 7 &5 > T4 2%

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

N —2ZEETH720H0 CL 27> RIZROEBDTY,

« DMPUSRTRC - fEESI NP a TDORNL—ANEEY > TT 5

« CHGUSRTRC - fEESN/ZYa 7O ML —RA@EE (F1 X, 10RL. Z7U7) 2EET5
¢ DLTUSRTRC - P a 7D~ L —AICBEEM TSN N L —Z - AT 227 NEHIRT 5

TN B TINELTE [ B 754K - LI—=4%—H 6l (Pthread 7107 T L)) B T
7230,

Bl: 234 bk - La—F—HiAhfl (Pthread 7O 5 L)

H: BELSENBRAEON TS 9 RXR—20 TO— RICHT 50 FEH] | 22RLTEI 0,

ROENZ AT LD TS~ - LA—F—FE L —RA - 1 25 =T 2 — A% T2 Pthread
Tar I LhERLTHET,

/*

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 Tibrary from your application.

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

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

0000000D:133520 Create/start a thread
0000000D:293104 Wait for the thread to complete, and release their resources
0000000E:294072 Thread Entered

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

0000000E:294416 DB51A4C80A:001CDO 00000000 00000002 K eteeeeeeaeaaes *
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
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*/

0000000E:
0000000E:
0000000E:
0000000E:
0000000E:
0000000E:
0000000E:
0000000E:

0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:
0000000F:

371944
372016
372104
379248
379400
379440
379560
379656

415672
415872
416024
416104
416176
416232
416288
416344
416552
416696
416784
416872
416952
531432
531544
531632
531704
531744
531856
531952

Stack:
Stack:
Stack:
Stack:
Stack:
Stack:
foo():

MYLIB
MYLIB
QsYs
QSYs
QsYsS

Completed

/ PTHREADT
/ PTHREADT
/ QPOZCPA

/ QPOZSCPA
/ QPOZSCPA

PTHREADT
PTHREADT
QPOZUDBG
QPOZSCPA
QPOZSCPA

This is an error tracepoint
dataDestructor:
0000000D:413816 Create/start a thread
0000000D:414408 Wait for the thread to complete, and release their resources
Thread Entered
DB51A4C80A:001CDO L:0008 Global Data

0000000D:532528 Main completed

#define _MULTI_THREADED
#include <pthrea
#include <stdio.
#include <stdlib
#include <unistd
#include <qpOztr
#define checkResults(string, val) {

if (val) {

}
}

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

exit(1l);

typedef struct {

int
int

d.h>
h>
.h>
.h>
c.h>

Free data

: foo__Fv

: bar__Fv

: QpOzDumpStack

: QpOzSUDumpStack

: QpOzSUDumpTargetStack

DB51A4C80A:001CDO 00000001 00000004 K i i, *
foo(), threadSpecific data=1 4
bar(), threadSpecific data=1 4
bar(): This is an error tracepoint
Stack Dump For Current Thread
Stack: This thread's stack at time of error in bar()
Stack: Library / Program Module Stmt Procedure
Stack: QSYS / QLESPI QLECRTTH 774  : LE_Create_ Thread2_ FP12crtth_parm_t
Stack: QSYS / QPOWPTHR QPOWPTHR 1008 : pthread_create_part2
Stack: MYLIB / PTHREADT PTHREADT 19 : theThread_ FPv
Stack: MYLIB / PTHREADT PTHREADT 29 : foo_ Fv
Stack: MYLIB / PTHREADT PTHREADT 46 : bar__Fv
Stack: QSYS / QPOZCPA QPOZUDBG 87 : QpOzDumpStack
Stack: QSYS / QPOZSCPA QPOZSCPA 276 : QpOzSUDumpStack
Stack: QSYS / QPOZSCPA QPOZSCPA 287 : QpOzSUDumpTargetStack
Stack: Completed
foo(): This is an error tracepoint
dataDestructor: Free data
¥
¥
¥
¥
¥

} threadSpecific_data_t;

#define
pthread_key t

voi
voi

d foo(void);
d bar(void);

threadSpecificl;

threadSpecific2;
NUMTHREADS 2
threadSpecificKey;

void dataDestructor(void x);

void *theThread(void *parm) {

}

voi

78

int

threadSpecific_data_t

PTHREAD_TRACE_NP({
printf("Thread: Entered¥n");
Qp0zDump("Global Data", parm, sizeof(threadSpecific_data_t));},

PTHREAD_TRACE_INFO_NP);
gData = (threadSpecific_data_t *)parm;
rc = pthread_setspecific(threadSpecificKey, gData);

rc;

*gData;

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

foo();
return NULL;

d foo() {
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}

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(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 =x/

using PTHREAD_TRACE_NP at a VERBOSE Tevel will NOT show up*/
int main(int argc, char **argv) {
pthread_t thread [NUMTHREADS] ;
int rc=0;
int is
threadSpecific_data_t *gData;
char buffer[50];

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

if (argc == 2 && !strcmp("PTHREAD_TRACING", argv[1])) {
/* Turn on internal pthread function tracing support */
/* 0Or, use ADDENVVAR, CHGENVVAR CL commands to set this envvarx/
sprintf(buffer, "QIBM_PTHREAD TRACE_LEVEL=%d", PTHREAD_TRACE_INFO_NP);
putenv (buffer);
/* Refresh the Pthreads internal tracing with the environment */
/* variables value. */
pthread_trace_init_np();

}

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

}

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

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

"and release their resources¥n");,
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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;

}

T4k LaA=F—%fiofz, IVFALY R T TUr—2a DTNy ZIZDNTH,
[[Z75A4F - Ta—F—1EBRLTIZI,

ALy FgRERRTHEHDFA T3>

23 7 DFER (DSPIOB). ¥ 3 7 OWUE (WRKJOB), BIWNEEIY 3 7O (WRKACTIOB) I~ > RiZ
KD, 08400 P a JICHEE LA Ly REERFZIGVUHEH T ZENTEET, TNTNOIARRT

X, PadNTAL Y REERFZIIVUHETL/-200F T a > 2BRLET, ALy ROUE | Wik
T, PadiONWTUFOERERRTHIENTEET,

ALy EOY R b:
COMEEIZIE. BEY a TEEEMITSNTNEITXRTOAL Yy RBEFERINET., UANDREY]
DALy RiZ, 70208 ALy RTY., 8 HOEME (AL v ) &, ALy RO#EHa—R
ERLET, ZOUARMNI, PaTdOALy RIEENICK>TALL 9., ZomEEmciIicsd,. 2
Ly RO dEEP £3589, CPU O&EHERE. WlmBEBEOAF AT > k.,
BLOAL v ROETELIEMN S EDERNERINET,

AL BIEOCHUAZ Y 7 « F T a:
ZOF T aiE, FEOAL Y ROERHL AV v 7 2ERLET, RRICE-> TiE, FFORHL
AT TIMFREINENWZEND D FET (AL RDEIDAARERMTEETL TNWDES). ©
DEIBEE. AV VERMBFHARETENWI EZRT Ay E—INERINET,

AL v K mutex 7T ar:
ZOF T a it BEDOA Ly REBEMITENTNDETRTD mutex 2ERLET, TOH
2. RO mutex . FHFIREICADETAL Y ROFEL TS mutex DEENFET, 17

FLEA Ly Rz, BEMIT 5372 mutex WRWESIZIE, 202 a TEEIEFAL Y RIgDWT
13 mutex Avt—JIFERINEFA,

ALy R-awr - A TSa:
ZOF T aid, ALy RBMEELTWA ALy REFHFA T 7 k- 0w 7 2T RTER
LET. £ FIAMREICARSETAL Yy RDVFE#ELTWS, RETO 7O 2 G%hEF Oy 7 0
ALy REFDHEHEOY 7 HITRTERLET, EESNLAL v RICBEEMSITSNZ0y 7NN
LBE, ALy Ricow 7 03 0FERAL] END Ay E—IUNERREINET,

ALy ROREA T a v
IOF T a i, BEAL Yy ROETE ~RHEIETEET, 2047 a b ENZOIER. &
HZALY R —TLTWS, HDEWNEIMMO T AT AREOFERKIZ/E S TWAENWNH D EET
T, ALy ROREA T aid, ALy ROBKRA T a o EHAEDOETHERLTIZI N,
2 a 7O (HLDJIOB) L3R D., TZAL vy RORE] OERIFBOERT EBBINET, £
BPDOA Ly ROETEHHT2I21Z. BUEEZT T2y RO BRkaeH S 72003720
/.
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ALy RORMA T a:
ZOF T aid, —RHEIREICH DALy ROFETEHML £,

ALy RO TH T ar:
ZOF T alid, BEOAL Y REKTLET., PHIELBENELL ZENH 5720, BEIT
ZOFTa aEHLUERA. TOF T2 a i3, *SERVICE FMERZHEE L TNET,

2 a J O (RLSIOB)., ¥ 3 7 Of## (HLDIOB). ¥ 3 7DO#& T (ENDJOB)., BLUNEF D a3 TOKT
(ENDJOBABN) O<X > R, 1 DOXIFAL Y R PadHDTRTOALy RIZEELET, UK
SIALw R LARNOYR— b2 dT 57> ROGHHEIIH D £H A

RIWVFAVY R -2a3a7OoFNyd

spawn() API 13, TN THROTIVF ALy R - 707 T LEEBIEOCHITEIICT NN Y -y iar
BT 520D AN AL EREEL 9. QIBM_CHILD_JOB_SNDINQMSG BREEZHZ 1 ICRET S
&, ZOWREEHIET S ZENTEET, ZORBAROBAIZDOWTIE, [System API Reference| |27 #
INTWNS spawn() API OfFH LOFEEZSHL T /23Ny,
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