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m 26—V D [A Ly FikBl T OB

m 26R—VD [AL v Filkpl 1o x|

m 27R=VD [ALy FOwHL]
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B 29—V D [V 7 F VDALY FAD%LE]
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m 32—V D [%47% fork]
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B 3B5X—VD [ALy FORYHEL]
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pthread_create(3T)
pthread create (3T) 3, BAO 7O A IZH LWHIEIA L v FEBML 3,

TaryA 7
int pthread_create(pthread_t *tid, const pthread_attr t *tattr,
voidx (*start_routine) (void *), void *arg);

#include <pthread.h>

pthread attr t ()tattr;

pthread t tid;

extern void “start_routine (void *arg) ;
void *arg;

int ret;

/x TT AV NEIE +/
ret = pthread create (&tid, NULL, start_routine, arg) ;

[* T 7 AV MBS X WL +/

ret = pthread_attr_init (&tattr) ;

/* T 7 4V NEIERE +/

ret = pthread_create (&tid, &tattr, start_routine, arg) ;

VB 7 SRAEENE % 5D tattr T pthread create () A SN F

o start_routine \3F LW AL v FTEAITT L BT, start_routine ¥ 18w T %
. ALy FIITIREEL start_routine TIRENAEIZFERE L TR T LT3 GEHM
X, 15— @ [pthread_create(3T) ] ZZH L T 723 W),

pthread create() ZPIEE#H# T35 &, ERINTZA Ly FOERF T tid DFFT
LIRS T I S L E

ALy FOERTEMETI$E LT NULL 2Hd 501k, 77+ )V Metts S
LOEFELMERDHDET, EELOEELT 74V MDAV y FPEKEINTE
T tattr ZILE N A &, F7 4V MEIEREEL 9,

PR A8

EF#TRIZ0 T, TNLUHNORIEIZ, =7 —P8EL-Ze2RmLET, U
TOWTNLDOFEES I S 5S L pthread create () 3R L., WEd 5 E%
RLET,

EAGAIN
VAT AMIRE ML FE L, ol 2 E ERT S LWP 5T EFE T,
EINVAL
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tattr DEDSHER) T,

ALy ROBTEHS

pthread_join(3T)
pthread join(3T) M%iE, AL v FOKTEREEL T T,
Tary AT

int pthread join(thread t tid, void **status) ;

#include <pthread.h>

pthread t tid;
int ret;
int status;

/* AL v K [tid] O THL, status DIREH Y */
ret = pthread join(tid, &status) ;

/* AL v K [tid] O THEEDL, status DIFEIF NULL */
ret = pthread join (tid, NULL) ;

pthread join() B3, BEL/ZAL Y FOP¥TTLETHPIHLAL Y N2 7
| w4 Lij_o

BETAHALY FiZ, BIEO 7O AND ALy RT, LA EESA TV
BOTHIFNIER ) FHA, ALy FOEDEELICOWTIE, 45— D [ D &
LIRFEEDEE] # 2L T2 80w,

status 7¥ NULL TZ 713, pthread join () DIEFEH T K status D15 T LB
FHCRT LA Ly FORTIRESKEM SN E T,

BEBDOAL Y F5, ALALY FOKRTEHEOZLIITET A, 20 L) RIKE
WEETDLE, HAAL Y FIEFIZEY 925, o AL v Nid ESRCH 7 — %
RLEKLET,

pthread join() DEFEHEIZ. ZOAL Y FIZHEBEMNITONTWIZA Y v 7 FHA
FOT T = a yTHABATESLLHIICRD T,
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R0 &

EFEHETHIZ0 T, FNUMNORIMEIE, =7 —0FE L2 RLET, M
TOWTNDLDOLEMELHIBSNG L, pthread join() IR L, ROMBEEZRL %
T

ESRCH

tid TIELAL Yy Flii, BEO 7O ZAROYNEES N TV ARWIELWAL v
FTHOH EHA,

EDEADLK
td IOV L ALy FEREL T L7,
EINVAL

tid DEPERTT,

pthread join() V—F v D5IEIZ22oH Y, HLREFRHRLFNLTHFTE F
To HEDAL Yy FPRT T2 ETREOEEGIR. TDOA Ly FOMRRIF 25 1515
ELTHRELE I,

MTLIEALY FO#KTI— REFXTZVEEILZ, TN WA HEEOT FL A
rfRELE T,

pthread_join() (&, WHEESI N TV AR WALy FIZHLTZTAEMTHLS Z LI
FELTLZE, RTEEDY 4 3 2 7V THICHEABZ L 2082 WA Ly Fid,
ML TERLTLZE N,

PHEES N AL Y FAMHBEICHEHTL2AL Yy FTHY), YIS N TVARVA
Ly FIZFFICHLELRGAICR > THAT 2D EEZ TS0,

BgBi 2Ly KD

a— KNl 2-1 Tld, $HAL Yy PR EVOFHREEZFETL, FHiE fetch() %
FEITTLMAL Yy FEEKLE T, T fetch() 3L T — 5 X— A%
ATV, MBI LRSS D 9,

ALY ALy FTEMFEHROLETT VL, ZOMIAT I RELENFH ) T ¥, £
CCUEBWH 2T > THh 5, pthread join() THiBIAL vy FOKRTZ2HFL E
¥
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HLWVAL Y AN $ipbe KA v 787 27 L LTESNT T, INHFTEER
DF, AL VALY FPHDPDFAL Y FOKT 2E2O05TY, WHE

3. malloc(3C) T —7 LM EMERT M, ALy FORX ¥y 7T
ALy FPRT LS ER B0, BEHVLBTOENS) 7 FLAZZITET X
NHIwnwtlLid,

a-Kfle-1 BHEAL ALY RO 75 A

void mainline (...)

{

struct phonebookentry *pbe;
pthread_attr_t tattr;
pthread_t helper;

int status;

pthread create(&helper, NULL, fetch, &pbe);
/* ZOM, MOREETH */

pthread_join (helper, &status);
/* SITEAREZHEIHEMTEE +/
}

void fetch(struct phonebookentry *arg)

{

struct phonebookentry *npbe;

[x Ty R A SRR B */

npbe = search (prog_name)
if (npbe != NULL)
*arg = *npbe;
pthread_exit (0) ;

}

struct phonebookentry {
char name[64];
char phonenumber [32] ;
char flags[16];

)
ALy ROYIVWEEL

pthread_detach(3T)

pthread detach (3T) 3. detachstate J&£% PTHREAD CREATE_JOINABLE |I&X7E
LTEREINZAL Yy FOFLEHEEB L BAMH T 57200, pthread join (3T) 2
KbBLH)120HETT,

FarsA T

int pthread detach(thread_t tid);
#include <pthread.h>
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pthread t tid;
int ret;

/* AL v N tid 8]0 HET */
ret = pthread detach (tid) ;

pthread detach () B¥id. AL v N tid 720 OFEEHEBSZDO AL v FOKT
RRICHFMATE 2%, COFERICHLTURTZZOIEDN T T, tid 25T L
TWZ W4, pthread detach() & o T, £OAL Yy FORTTLHILEH
DELA, MELAL Y FIZx L THEED pthread detach () MOV L 2T L7z
EEDRREIAETT,

PR AE

EFETRIZOOTT, ZNUANDOREEIF, =7 =% AL L2RLET, DU
TOWTNLDOEMEN L SN D L, pthread detach () (KM L., T 5 H
ZRLIT,

EINVAL
tid . AR ALy FCTlEd ) A,
ESRCH

tid i, WEO 7O ZAOHDOEN YWY HEINTVWEWAL Y FTIEH Y T4
Ao

ALy FEETF—2BHx—DEK

YUYINVALY KO C 7RI LATIR, =Y ERIT—F L IEBT—5 w2
DDA %7 7 ANHEENE T, =, IVTFTALy FO CTus I LTI,
CNIZE3I DI FATHAHAL vy FEKF T — ¥ (Thread-Specific Data (TSD)) A5:E I
ENET, SNFRBT— 7 EPTVETA, ALy FTLOEHOT—5Th b
HPRZD T,

ALy FEAT—% (TSD) 1. AL v FHALTHFFERINE ST, TSD I, FFED
ALy FEAEDT -5 2 EHR LSBT L2HE—-DOFEELEVET, ALy FEKET—
YOEEHIZ, 7THEANOTRTOAL v KOS LRFFED F — (key) &
WA ONTT, ZOF—ZMHTLILIZE T, ALy FIZAL v FEALTHE
HEMINLESL VY (void*) 1T 7L ATEFET,

ALy ReEfFo2BEATOTZ3257 19
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pthread_key create(3T)

pthread key create(3T) &, 7O ANDAL vy FEIET— % ki3 56720
DE—ZEHYLBTET, 2OF—IZTTLANDTRTD AL v K5 B TRE
T, IRTCDAL Y FTZOF —MER S N72RERTIE, #IME & LT NULL 254
HATF LN TWE T,

pthread_key create() (&, F—OfHFIICF -T2 1 MIFH S TS, I
BRoOFEMIHY TEA,

EREN7-F =12 LT, ALYy FIEEEOMAMKONIT A2 L TEE T, £
DEIZA Ly FIZEAT, ALy FTEICHTICHESSHMINE T, AL v FHEAT
TOEN LTI, F—2TAMTF 7 ¥ (destructor ()) TIEK S 725 A1,
ALy FOMTRIZZOE ) BTEMHRINE T,

Tary A7

int pthread_key create (pthread key t *key,
void (*destructor) (void *));

#include <pthread.h>

pthread key t key;
int ret;

/¥ TANT 75 EARELGVF —OIER */
ret = pthread_key create (&key, NULL) ;

/% TANT 75 RHELIF —DIER *+/
ret = pthread _key create (&key, destructor) ;

pthread key create() DIEHE# T35 &, E0BTHNF — T key 245
BN ST, SoF—I1Ix 7 LR0E#EEE 77 2 L ORBIIIFOH Lo
HETESLZITNERD A,

KX —IMEET, TAMN I 7 VB AEMIT A LD TEE T, HAHF -
NULL TZWTA NI 7 ¥ EFF->TWwT, ALy FPZDOF— 123 LT NULL
DAL O %2 BT TWARE. FOAL Yy FOKRTEICHEAREMN TSN TN
EEBELTCT AN 7y HABDPIFOHENTE T, EOEETT A NI 7 & BEH
IO SN D DIEAETT .

PR B

EF#TERIZ0 T, TNLUHNORIEIZ, =7 —08EL-Ze2RmLET, U
TOWTNIDOFEES ML E LS & pthread key create () (R L. KROfE%
RLET,
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EAGAIN
F-OXERHEPERIZEINT L7,
ENOMEM

REFEEAR) 2O T, HrLuF—2/EKTE IEA,

ALy REBET—%2F—DHIR

pthread_key delete(3T)

pthread key delete(3T) (&, BEfFOAL v FEGT— ¥ F—%HIKL £,
FoHENTONTVLEDXAE) —bMRTET T, ZNEF YT, £
HRENDELT=DPRENL720DTT, Solaris A L v FIiZid, ZHITHET 2L
EHH TEA,

Tary A7

int pthread _key delete (pthread key t key) ;

#include <pthread.h>

pthread key t key;
int ret;

/* AR S N7z F— =/
ret = pthread_key delete (key) ;

F —HHIBE & 724, pthread setspecific() F 721
pthread getspecific() MFO'HLTEDOF =SB E N5 &, EINVAL LT —2F
REINE T,

HIBBEI B A O T RIICA L Y FEADOEREZFRT 201F, 7077 ~vDFEMLT
To COBBITTAN T 7 VBT V- SWIFHL FH A,

UKt

EEHTERIZO0 T, TNUMNORVEIE, =7 —0%8ELZEE2RLET, M
T O EN S L pthread key create () 1FRKL. SFIETAELXR L £
¥ o

EINVAL
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22

key DEPSERTIEH Y A,

ALy RKEETF—2x%—DHETE

pthread_setspecific(3T)

pthread setspecific(3T) &, AL v FEFZE VY TE, EEL/ZZAL Y F
BAT—4%F—1liELET,

Ja by AT

int pthread_setspecific (pthread key_t key, const void *uvalue) ;

#include <pthread.h>

pthread key t key;

void *uvalue;
int ret;

/* BICAER SNzF— */

ret = pthread_setspecific (key, wvalue) ;

PR AE

EFETRZOOTT, ZRUANDOREDfEIF, =7 —0%AE LT LE2RLET, D
TOWTN2RDOEMES ML S NS L pthread setspecific() FRKE L, BT
LHEERLIT,

ENOMEM
BRESLD T A
EINVAL

;"r‘—fﬁﬁ%j}?j—o

i - pthread setspecific() ALy FATTIHEHLTWEF -2 LTED
ALy FOFHLWEIY BTEFEE L EIE, AEY =) — 7 P5ET 50 5eltk
BHY £,
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ALy FEIBETF—42x%x—0DNE

pthread_getspecific(3T)

pthread getspecific (3T) &, key IZDOWTOIFHLAL v FOE) LT 2 H
L. ZN% value 7548 L T 2 5L EIGATICARM L £ 3,

A=A

void * pthread getspecific(pthread key t key) ;

#include <pthread.h>

pthread key t key;
void *value;

/* RCPER S M7z — +/
value = pthread_getspecific (key) ;

PR il
TI-3RENEEA,

A2 Ly FEAETF— % OIEENE E /a0 #)

=Nl 221%, HAHYNVF ALYy F7O T I LPLDHEFBETT, 2O — NIt
BORDAL v FIZX o TETSNF TS, 2 DOILBER errno & mywindow 13,
EBIZEEAL y N2> TRITWRZEHE LTEHshEd,

a—kKfl2-2 AL v FEET— % OEEMNE Rk

body () {
while (write(fd, buffer, size) == -1) {
if (errno != EINTR) ({
fprintf (mywindow, "%s\n", strerror (errno)) ;
exit (1) ;

}

errno #ZWBINIE, ZORALy FEMNRUOCHB LNV —F U2 OLRERENTZVAT AL
F—a— K b2 FT, MOAL Yy FHRIFOH LAY ATFL2a—VTlddb ) TH

ALy ReEfF--EATOV5325 23
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Ao DFN. AL v FIZX % errno OZHIE, ALy FTLICRLR ZELEEE 2 2
HMLEd,

B mywindow (X, TNEZBRTLAL Y FOEFO Y 1 v FYICERS NS
stdio A M) — 2% BB L70DEHTT, errno EAEE. AL v P2k 53
mywindow DEIIE, ALy FTLICRE ZEEHEE, 2EW R0V Fo %
ZILET, ME—DEWVIE, errno BAL Y FIA 7T VB EZRTINLDIC
xF L. mywindow (707 7Y BEGTEHEHLZTINE RS2V LT,

O — NBI 2-3 13, mywindow DZWHBED L) IZEHpERLTWES, 771
Y v HIE, mywindow DZH % _mywindow () Ffit & OIFOH LICEHRL 9,

Z D) —F 3 pthread_getspecific () ZMFOH L. JRIRZE mywindow_key
(ZHIEEBOLEBZER) W DHADONT A5 win 2L 3, win 121, DA
Ly FOY 14 Y Ry OBHFHPRINT T,

a-Kfl2-3  JREZB D S RIS A O &R

thread_key t mywin key;

FILE * mywindow (void) ({
FILE *win;

pthread_getspecific(mywin key, &win);

return (win) ;

}

#define mywindow mywindow ()
void routine uses win( FILE *win) {
}
void thread start(...) {
make_mywin () ;
routine uses_win( mywindow )
}
B mywin_key 13, ALy FREIZERZFHEOI LN TELEHMD T LT Z/HHIL
Fd, 2FD. CNLOERKIIAL Y FEAT—FTT, FAL v Fid

make mywin() ZIFOMH L, €2 THSEHOY 1+~ Fy 2ot L, SR
mywindow DBHTHHDOA Y A5 v A% EEL T,

make mywin() ZIFOM L7 AL v Fid, mywindow & KIS TE LX) 1%
D, 51T _mywindow() DFETHRIE, BHOEHO 4V RO 2B T& 5 L)1
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B0 ET MRS, mywindow DBIIE, TDOAL Y FOEHOTF— 5 OEFED
ZBRTHLIPDE I ITRZFET,

I—Ffl 241X, LEoMEZRLTWET,

a-kfl2a ALy FEAET— 7 OWHML

void make mywindow (void) {
FILE **win;
static pthread once_t mykeycreated = PTHREAD ONCE_INIT;

pthread_once (&mykeycreated, mykeycreate) ;

win = malloc (sizeof (*win)) ;
create_window(win, ...);

pthread_setspecific (mywindow_key, win) ;

}

void mykeycreate (void) {
pthread_keycreate (&mywindow_key, free key);

}

void free key(void *win) {
free (win) ;
}

TR, mywin_key F— I —EHREZREL I, ZIEA Ly FEAT—
YD T ARBNTHZDIHERNTSF—TF, BANICIE, make mywin() ZIT
CHT\RYIDOAL v N pthread key create() UL 3, TORR, Z
DEBOE LTI —E2F—rHILTONE T, F251ITA T 7 5B
T, ZOALy FEAFT—SHHDAL Yy FEHA Y AS Y 2% AL v FOKTE
IR 720D b DTY,

KIS, PO LEIO, COALy FEAET—YHEHDA ¥ A8 ¥ AD 72 125K HE
Bamir L 3, alE#ls e R L7722, create _window () WV —F Y D IFOH &
NEFT, SOV—FYTlE, ALY FOLDIZTA Y FIEREL, ZDOT 4~
R 224 570010 win O TRUEEBZRE LT3, k&I

pthread setspecific() 2MMEHEN, win NOE (2F D, V4 ¥ FTDORE
PN SN TV B EEHIBONME) & F— LK IFIToNET,

ZD%. AL v Fid pthread getspecific() IO L T LEFLOILIEF — 2%
LET, Z2O8FE. ALY FA pthread setspecific() ZIFUH LT, 2D
F—ICBEMN T EERETEE T,

ALy RefEo=&ATOTZ53>5 25
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ALy R TT 5L &I, pthread key create() THRELZTANI 7 FH
B shEzd, K7 AN 7K, ZOAL v FaF
pthread setspecific() T¥—IJHEZHEL TWALELITIFOHENTE T,

2Ly RERIFDEE

pthread_self(3T)
pthread self (3T) (&, MO L AL v FORRBI 20U L £,

PA=R N A
pthread t pthread_self (void) ;

#include <pthread.h>
pthread_t tid;

tid = pthread self () ;

RO E
WO LA L Y FOBBIFHRINE T,

XLy RE&RIF D EES

pthread_equal(3T)
pthread equal (3T) ¥, 2 2D ALy KOAL v Fi#kIFE T KL T,

Ja by A7
int pthread equal (pthread t tidl, pthread t tid2);
#include <pthread.h>

pthread t tidl, tid2;
int ret;

ret = pthread _equal (tidl, tid2) ;

UKt

tidl & Hd2 BE LT NT 0 UM oEIRENE T, 9 ThiFUE, 029R S
o tidl 7203 Hd2 2MEFh R AL v FENFZOLEIL, BREITHTEEEA,
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XLy KOAERE

pthread_once(3T)

pthread once (3T) (&, FIOTHTH SN/ 2LV —F 20 L £
§o 2 M HLFED pthread_once () MO LIZMTORRSG H ) T A,

PA=R N A
int pthread_once (pthread_once_t *once_control,
void (*init_routine) (void)) ;

#include <pthread.h>

pthread once_t once_control = PTHREAD ONCE_ INIT;
int ret;

ret = pthread_once (&once_control, init_routine) ;

once_control 7T A 7L, FU T LN —F VBT TIZFTHEEINRTHWENED
PrfELE T,

PR A8

EEETRIZ0OTT, #RUAHMORENEIZ, =9 =08 E L2 x2Rm LT T, L
TOEMIPHH SN 5 & pthread once () FRK L, T 5HEZRL F 7T,

EINVAL

once_control ¥ 7213 init_routine 7¥ NULL T o

ALy KOETEHITEL

sched_yield(3R)

sched yield(3R) &, MED AL v N5 [ UBIGIEM 2>, £ ) &SV ERIEN %
bORDAL Y FICETHELED 7,

AR
int sched_yield(void) ;

#include <sched.h>
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int ret;

ret = sched_yield() ;

UKt

EEETRIZ0OTT, ) THRIUNIT-1 PREEIN, errno ICT T — L% E X
nEJ,

ENOSYS

ZDFELETIE, sched yield(3R) FHFK—F SR TWIHA,

ALy MEEIBLDEE

pthread_setschedparam(3T)

pthread setschedparam(3T) &, MEFDAL v FOBEREMNEEETLEF T, &
OBBEATr Y 2= Y7 N3 EEL 2 T HA,
AR

int pthread_setschedparam(pthread t fid, int policy,
const struct sched_param *param) ;

#include <pthread.h>

pthread t tid;

int ret;

struct sched_param param;
int priority;

/* sched priority AL v FOBEEIEMIZRD */
sched_param.sched priority = priority;

/* THR=-PFENTVLTHHDOAR, ThLIE ENOTSUP ZEL D */
policy = SCHED_OTHER;

/¥ STHRALY RORT T 2= TG RXY */
ret = pthread_setschedparam (tid, policy, &param) ;

UKt

EFE#TRIZ0OTY, TNUNDORYEIR, =7 —P%ELZLZ2RLET, U
TOWTNLOEMEPEHENS L, COMBIEIKEL, e TA2HEERLET,

EINVAL
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HEL L) L LZZBEIEDED R T,
ENOTSUP

FR-—PEN T EREZZELL) L LE L

ALy REZIRCOWE

pthread_getschedparam(3T)

pthread getschedparam(3T) (&, BEFD AL v FOBLIEN 2 U5 L £ 35
A=A
int pthread_getschedparam(pthread_t tid, int policy,
struct schedparam *param) ;
#include <pthread.h>
pthread t tid;
sched_param param;
int priority;
int policy;

int ret;

/¥ STHRALY RORT T 2= TR RAY */
ret = pthread_getschedparam (tid, &policy, &param) ;

/* sched priority IZAL vy FOBEERIEMAEGEINE */
priority = param.sched_priority;

UKt

EFERTRIZO T, TRLUHNORVEIR, =7 - AE L2 E2RLEd, U
TO&EEFmIEN G & ZOBBIIRKL, HIeTAEEZRL 9,

ESRCH

tid TIELZEABMAED AL v F2FELTWETA,

STFILDRA Ly RADZEE

pthread_kill(3T)

pthread kill (3T) (&, AL v FIZ¥ 7 F L xxkh £9,
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A=R A
int pthread_kill(thread_t tid, int sig);

#include <pthread.h>
#include <signal.h>

int sig;

pthread t tid;

int ret;

ret = pthread kill (tid, sig);

tid TIREL72A Ly Filsig TIRE LAY 7PV E%ED) £9, tid (&, IFOHL R
Ly FEFELTEEANDAL Y FTRIFIER D T A I sig

3. signal(5) YA MFHOETRITNITR D THA,

Sig0DEZIITT —F 2y 7 TN b, Y7 FVIERIZIIELNIEA,
CHIZ LY tid TIRELZALV Yy FBINFPHENTH A0 E) PERANDLZ NPT
&%,

UKt

EE#TRIZ0O T, TNUNORYEIR, =7 —%ELZ 2Rl ET, U
TOWTNDROEMENKE EN5 L pthread kill () FRK L., ROMEIR SN
EQe

EINVAL
sig RIELW Y 7 F L ESTIESH D T A,
ESRCH

HEOTO L ANTtid TIRELZAL Y 23RO ) TEA,

MUOELALYy KOS TFILIZATDESR

pthread_sigmask(3T)
pthread sigmask (3T) (&, FEOHHLAL Y FOY 7 F VY A7 OEFERBEEE
TwE 9,

Ja by A7
int pthread sigmask(int how, const sigset t *new, sigset t *old);
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#include <pthread.h>
#include <signal.h>

int ret;
sigset_t old, new;

ret
ret
ret

pthread_sigmask (SIG_SETMASK, &new, &old); /* HILWIR AV ZHET D */
pthread sigmask (SIG BLOCK, &new, &old); /* YAZ %70y 745 */
pthread sigmask (SIG UNBLOCK, &new, &old); /* YAZDTH v I %fRET 5 */

S how (&, 7PV AT DEEHEZREL LT LTOVWTIrOEEZIRE
T3E7,

m SIG BLOCK —new CIRE LY 7 FVEBIEDO Y 7PV~ A 718N %
FTonewld70 v 27 LEIETELY T FVDELSTT,

m SIG UNBLOCK —new CIREL7ZY 7V F N2 HED Y 7 F V< A7 hHHIKRL £
FosetlI7UY 7 EMBELEIET DL T FLVDESTT,

m SIG SETMASK — HED Y 7V F VA7 % new TIRE L7V 7 FNVICEEHRZ T
Fo new 3H LW T F VYRR LET,

new DIEEN NULL DA, how DIEIFZMEE I, ALy FOY T F NV~ A7 X%
HENFHA, BIIEE7T Oy 7 ENRTWA Y ZFIVERET S E XX, 518 new Ol
IZ NULL #$FZE L T 72 &\,

old DIEN NULL TR IFHIUX, old DT 7 NV AIZEFR DL 7 F IV R 7 W5
mahEd,

PR A8

EFEETHIIZOOTY, TRUMNOREVEIZ, =5 —PFEL-Z 2R LET, M
TOEGEPHI SIS & pthread sigmask () (TR L. ROMEFRSNE T,

EINVAL

how DENSEZRINTWIEHA,
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w4k fork

pthread_atfork(3T)

129 =Y O [k — pthread_atfork(3T)] @ pthread atfork (3T) DM %%
BRLTLZS W,

Ja by AT

int pthread atfork(void (*prepare) (void), void (*parent) (void),
void (*child) (void) );

2Ly KOT

pthread_exit(3T)
pthread exit (3T) &, AL v FEHTIHFET,

T sy AT

void pthread exit (void *status) ;
#include <pthread.h>

int status;

pthread_exit (s&status) ; /* status %R L THT */

pthread exit () PP LAL Yy FERTIEET, ALy FEFIZEH I LTS
NTVETF—=F LT _NTHRENT T, ALy FAWDEESh TR waR, #
DALy FIZxT 5 (7Y 73N KTRHRLEMTDOIS T, DAL v Fikil
F& status [CX DRSNS TIREBRIRFEINE S, (Tuy 7L n/) ALy F
WE D EES N TV BIGEIE, status TEH N, TOAL v FENTH 7272612

FMHTEZ L9 ET, ALy FOYDEELIZOWTIE, 45— D [H) )
LIRFEEDRRE] 2L TS v,

PR B

status DIGEH NULL ThIFIUE, IOH L ALY FARTT5 &, BTIRRED
status DINBFIZHRESINT T,
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ALy FERTWMIBDET
ALy FOKRTIZIITROFE DD T3,

n KOO (—FIMIO) FiRE THHLAL Y FEBV—F 2 5HES
(pthread create (3T) DY =27 )V X— T % &)

m pthread exit (3T) ZMUHI LT, ¥R TRELZIEET 5

m POSIX HL O LRI L o TR T$ % (pthread cancel (3T) DY =27 )b
K=V %k BR)

FTT AN ETE, MOAL Y FFLZEAL Yy FIZHLT [#THEL] 247w, 20
HEAWRTH2ETOM, ALy FIBFLET, CRET74 L LD
pthread create () ZWEHD [WHEESI N T w] EFLTT GEM

lX. pthread detach(3T) DY =27 W RX—=V 2B TSV, [T
L BIEDPITDON D ELFAL v FOMTIREPIFE S, £0%, BGALY F
WHEBELE T,

FICEBRTREFNLIGENH N T T, AV ALy F(T4bE, main() ZIFA
TV LD) A main() O L2LRES D, exit (3¢) 2O THETT, &
DENEDATON S L T U AEEPHET L, 7HEANDOAL v FHTNTRT L
TLEVWTET, 2070, AL YAL Y K main() PSMBERTRESL 2 &8
BWEI)THEBELRTNER) T AL

AA Y ALy FOSHIZ pthread exit (3T) ZIFOH L72HEE, A4 Y ALy R
BRTTDETTT, 7THEANOMO AL v FeTut Ak, Z20HbIFEHL F
FTo (TRTODAL Yy FPRTTHETOLAEKTLET, )

V) E L

POSIX AL v FiZ, ALy K707 5 I VIR0 LA REME (LY 4 Li%RE
EVI)ER T EALELZ, MOHELEREZHEHTL2ZLICL-oT, ALy NI
FOTUADHMOEZFEDAL Yy FELIEZEAL Yy FeRTEHLIENRTEE
T MEDOHL—HDOAL Y FOLUREDOHIENTRTHEE ZIIALERRIT
E. BDELIZ 1 20FM 2 HETT, HE LW hHEIE, §XTOAL Yy FEED
HL, 2O70L A2 FEOLRVIKEBIIR L TrLREEEFTRSLILETT,
ALy FOWRDHELOBIE LCid, EMMICERS NI E LEME, 28 21E
EIFPOT I —var LA IR ERT AL V) 2 —FOERLZEDND Y
T34, I BHOALY FAMDLoTWEYAZDORTHELH ) T3, kW
ALY FD1OWFDI AT BT S0, BOAL v FPEELET TV
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LGEE, FOREATENLDAL Yy FIIMADOEIZO Lo T ihnizo, §XTH
DHE LTIV EVWTLE ),

BWELICIIfERAEEnE T, 2013 L AR, RENXNDETT & LG E RO FHL
BIZERLET, AEEICHOEENZZAL Y Fidmutex z 0y ZIREED T F 12§
LIENDY, TOLHEIT Yy Fay 7 2BERILET, HDH0IE, EIhHEE
TELRWAEY —HBZEH OV BTONLTFTICTELILELDHLOTHBITELRL %
D,

pthread 74 77V TiE, WMOBE LA 707 T AL DT LADEELELEZYD TS
WMOHELA Y 72— AFHELTVWET, 74 7F7)TlE, EOHITRYHLA
WEE2ZRT —HORI P WHBELRA YN IERELTVET, &5, BUY
BNV T ()= Ty 7 - AT ) 0FHEHMZERL T, BEHL
ToRp EGPTICHEE B LD ICTEE 7,

PHOWELRAS Y FOBREERIBE LAY FIOFRIEZ, 77V 75— a3 V2T 5

HRIZEDOCHDTRITFNIE L) £ ¥ A, mutex IFHL 2 ICEDHE LAA >~ b TIE
HZVOT, Oy 7 LTWLIFMITVLER/NRICEDL XETY,

FEFBAHL D 3 L o 3IgIE, IRV 2B RFROREL A U S5 &) 248
WKL Wy =7 Y AIZBREL TLZ S v, ANTOEI D Y LIRED SER
THLEE, MOVHELRBEZEILTS L) ICHEELTLLESI, 2O V¥ T x—
Al HIEEBEDIATZ D L) ICROERER R LTV E

¥, pthread setcancelstate (3T) (&, ZHENLZEKOFICHAEDOR Y H LIR
2 fRIF L ¥ 7, pthread setcanceltype (3T) (&, TN & U HETHRAEDT

DHELSYA T2RELET,

WHHELIEZD 9 HIRRIE, KD 3#E) TT,

m JEEIC

m FEV—T 20, TORMTERINTVLETEE LRSIV IT

m TS a rTRESNIMEADERAL Y RT

T AV TIE, WOWELABEIY ) 201E POSIX B TERIN TN D L9 7%,

PHIEICER SN RS Y MR N T T,

WENOWES ., BIEECIREPRELETIELZWIREBIEIT I NS L) ITEEL T
723y,
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BR)ELFRS > b
ALy FORDHE LIE, D LI RERGEIZIETITR > TLZ& W, pthread
BETIE, TRLOL ) LMY HE LA A > Fﬁ‘fﬁﬂzéﬂf\/‘i@'o

m pthread testcancel (3T) UM LAZ@EL TTUS T LATHESNSLAL v F
DWHHELKRA > b

-y

m pthread cond wait (3T) % 7213 pthread cond timedwait (3T) THED
FHOFEEZF>TWAEAL Y N

m pthread join(3T) THDOAL v RO TEZF>TWEAL v F
m sigwait(2) T7Hy 7 EIN/ZAL Y F

m HLEOEMET A T T ) a— )b, #E, CNHIEIALy FAT7HEY 7 TE M
T9, FMiE. cancellation(3T) DY =2 T R—IJ 2B L TL 7 E 0,
T 7 MTIE, WOEL2ER (EHTE) T3, 77U 75— a Y TRODELE
Iy (EAAT) IS LA, BOAENICTAE T, 3 XTORNYHE LER?EZ

BErNE T,

YW LEERNCT 2 HEICOWTIE, 36— 2D [pthread_setcancelstate(3T)| %
ZHLTLEE W,

ALy FOEVWEL

pthread_cancel(3T)
pthread cancel (3T) ¥, AL v FEVHL T T,
Ja by AT

int pthread cancel (pthread_t thread) ;

#include <pthread.h>

pthread_t thread;
int ret;

ret = pthread_cancel (thread) ;

WOHLERPED L ) IbN L 01E, WHREHD ALy FOIREEIZL > TRE
DET, ZOREEZHET S E LT, pthread setcancelstate (3T) &
pthread setcanceltype (3T) ® 2 2W0dH ) 7,

ALy RefF-2EATOIZ3>5 35
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Rl
EEETHIRO TY. ZRUNORED X, =9 —HFELLZIEERLES, M
TOEEVHIENL L, COMBUIRIEL, WHIET2HEE2RLE 5,

ESRCH

RESNZAL Y FIDIZHIETAAL Y RERO») A,

BELEBDE ZIZEICT S

pthread_setcancelstate(3T)

pthread setcancelstate (3T) &, AL v FORY {H LEEEEZ A %) (ff T Bk
FER) (AR ICLET, ALy FOERSNL E, 77 4 )V b TIIRD H
UIBREDSE RIS 2 ) 9,

A=R A

int pthread setcancelstate (int state, int *oldstate) ;

#include <pthread.h>

int oldstate;
int ret;

/* BIZT B */

ret = pthread setcancelstate (PTHREAD CANCEL_ENABLE, &oldstate) ;
/* WIS B */

ret = pthread setcancelstate (PTHREAD CANCEL_DISABLE, &oldstate) ;
R0 &

EEHTHIZO0 T, TNUMNORVEIF, =7 —20%8ELZEE2RLET, M
TOEGEDPHII S S & pthread setcancelstate () (KM L., 3BT 5H%
RLES,

EINVAL

JR7E7AS PTHREAD CANCEL ENABLE T % PTHREAD CANCEL DISABLE T & 1) £
Ao

RIVFRLy FOTOTZI>Y ¢ 1998 F£ 11 A



WWHELZATDEE

pthread_setcanceltype(3T)

pthread setcanceltype (3T) (&, WUO{H L ¥ A4 7% BIEE— N T 72 133EFM
E—PFNIZERELET T, ALy FPERENLE, T7+NV FTRINNDELY AT
BIEE— FICRHESNET, BIEE— FIZHD ALy Fid, WHIHLAEAL » MNP
TIEWMYETIEDNTET A, FEEPE-FIZHSH AL v FiF, EfTHOLED
RAZPTHDESIENTEET, FRAME-F2HHTL20E3HEI LD F
A,

Juhy A7

int pthread_setcanceltype (int type, int +oldtype) ;

#include <pthread.hs>

int oldtype;
int ret;

/* BIEE—F */
ret = pthread setcanceltype (PTHREAD CANCEL DEFERRED, &oldtype) ;

/* FEFRPE—F */
ret = pthread setcanceltype (PTHREAD CANCEL_ASYNCHRONOUS, &oldtype) ;

PR B

EFERTRIZO T, TRUHNORVEIR, =7 - AE L2 E2RLEd, U
ToOEMFREEN DL & ZOBBIIEKL., Wed2HEEZRL LT,

EINVAL

PTHREAD CANCEL_DEFERRED ¥ 723 PTHREAD CANCEL ASYNCHRONOUS % 4 7'
TlEdh THEA,

BMWELRA > FORE

pthread_testcancel(3T)

pthread testcancel (3T) ¥, AL v FOMDHELAS ¥ M 22 LT T,
Ja by A7
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void pthread_ testcancel (void) ;

#include <pthread.h>

pthread_testcancel() ;

pthread_testcancel () BJEAERRICHRET 2 D13, D HE LIERPENIZS N
TWT, LS BIEE-FIZAoTWwAHE X TT, WY HE LEREISERDNICZ >Tw
HIREET, COMBEIFTHLTHMORIRLDH ) T A,

pthread testcancel () #fiATADIE, ALy FERDHELTOIEELRY — 7
Y AZKRE L TL 728\, pthread testcancel () MU LA@ L TTa s 74
THRESNLIMYHE LKA > FOMIZ S, pthread BETIE, WO DY IHL
FA Y EPBEEN TS, ML, 35— [IOHELEAS >~ M 2501
TLEE v,

ROEEH ) TE A

ABZYyINNCRZETy21$3

)= Ty I FIE, BV Y TOENZEREDOZ ) — 2T v TRAERDOET
HE, BEHEREASDLDEFHELLEWVIREBIZEILT 2720000 TT, 71—
YT v INY FTOEMIZIE, pthread cleanup push (3T) B &

pthread cleanup pop (3T) B EMHL 9,

) =Ty TNy RIIE, Tus 5 A0 EABRKTEEOHETT Yy V2 & T
Ry T7EINFET, Ty raRy FE, BT ko TwiaiThidzh 8 A,
ZI)Thwek, IV RNAVTT—12h ) FTT,

pthread_cleanup_push(3T)

pthread cleanup push(3T) &, 7 V=T v TN RT3 ) =T v T A
%y 7 (LIFO) 27 v v LFd,

AR

void pthread_cleanup_push (void (*routine) (void *), void *args);

#include <pthread.h>

/* NV KT [routine|l 22 V) =V 7 v TRy 22Ty a$h /
pthread cleanup push (routine, arg) ;
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AZy THENRZER)HET

pthread_cleanup_pop(3T)

pthread cleanup pop(3T) &, 7V =T v TNy I3 7)) =0T v TR
o 7B ML E T,

COMBANDOBIEDT0 LIRS, IEDNY FIDAY v 7 SH) B TELT
ENET, BB 0ODELEIT. N FTIERy TENLZTTETEINERY A,

0 U o515 % 5% L T pthread _cleanup pop () * ARIIIFHIE 2 DIF, A
L' v 2% pthread_exit (3T) % WI/RMY F 721 MEERAGICIF N L 723564, HLD W
LERZZ T 7256Td,

Ta Ny AT

void pthread cleanup_pop (int execute) ;

#include <pthread.h>

/* [func] 2V =7 v TAY v o bRy T L, [func] 2FETT % */
pthread cleanup pop (1) ;

/* [func] 2Ry 745D, [func] 2FEFT LAV */
pthread _cleanup_pop (0);

ROVEESHH TEA
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H

i

ALy FERBFDOBEMERT

WMETIE, F7+ NV MEMEEFo- ALy FEROEBIZOWTHBHLE L2, 2

DETIE, ALy FERRIZBT2EEORETEZHIIL 7,

% B, pthread ZUFEELMV B LEAFHT 20T, TOTETHDY LIF T3
API 13 POSIX AL v FOARIZHIGL F T, #NLLAE, Solaris AL v N &
pthread [FHEBEMICIZIZIZFR LT, (M OFU EAHETIZOWTIE, 9
BESIL TSV,

n B3R=T0 [EEDMHAL]

m 45— [EEDHIK]

m 45— [Y) HELIRBEORRE ]

m 47— T O [0 LIREED NS
mATR—=TVD [ ATy 7 H— FOREEDHRE]
mA8R—TUD [AF v 7= FOKESONE
mA9R—TD [AT—T D]

B 50—V [AT— TR

B 51—V D [ALy FEEEOKE]

B 52R—VD [ALy FEEEZOHE]

B S2R—=TVD [ArVa—1) v 7 )stoikE]

m 54— TD [RT7 V2= ¥ 7o)
mSANR— DD [MEAR Y 2—1) v 7t O%E ]
B 55— [MRART Y 2—1) v 7 )it OB

-
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m56R—VD [AF T a—1rTNT AT DHE]
mS7R=TVD [ArTa—" TIN5 Ay DR
B SOR—TVD ATy 7 DREEDHE]
m6OR—TD[AF Y 7DORESDOEE
2=V D AT 7T FLADHKE |
mAR—TD [R5 v 7T L ADRHE]

&%

B, 7740V b EBRLZLZEELRET 5 FETY, pthread_create (3T)
TAVLy FEERT 256 £ 723 ABES 08ty 2553, BUEA 7Y =22 b
FIRETCEETT, B@EIEX, T4V FTHICEVET,

FE-BHEEZAL Y FEBBICOATREESRT T, ALy FEMEHPIZLECTCE T
Ao

BWATY 27 MITurI<nbid [REW] 720, AL > THELET
EEHA, BTV PRIEZWEML, BE. TLREIRT 2 00BB Oy b
PHEILTVIT,

Vo AL L TRELZBEIE., Yo AR snE ., BUE2EHT
L2008 T LRl Hid, DELTRTOIREDIEELY 7075 LAETONHO
BT HICERETHILETT, 2H) 3L, LECC L CHY ZBEEL 7V 22
FMEBETEET,

BEA 7TV NEFHTAZEICIE., FIRO2O00FENH Y 1,
m 1S, I—-FOBHME ST 4,
YR—-bPENZBEBEEFEEICL>TERELE>TWTH, BESFT TV 227 MM V%

T2 —ADPLEKENTVEDT, ALy FEKREZERTA-ODOEBITFOH L
EFEETLLERDY THA,

BADOW G L 7 5 EBED, BEOEEIZLZVWEREZTR—PLTWAEAF.
LWESZ ST 220 ERIBUNETT, 72770, BERF 7Y 7 NI
EHRINMEBT—EZTOHLTTLI VDT, COBMIEEEIH LY
A,

mE210. 7T r—3a yCokiERElEELINET,
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=Bl LT, ML7EEZARICAL Yy ROEEF VL OPHFEIEL, £
D —CAZRMET L L LS ITMADOREE 2D > TWVE LV HIRAEEZT
AET,
TV r—=2arOMEBOEIH»OET, 120X Ly FOEHTL 7Y =
7 M REETLIMETEE T, DBEOTRTOAL Yy FEKIZ, 205147
DALy FlizowTaiftsnzzglt 7o =7 v2SBLET, L7 = —
A HAMTHBARRLE SN TR LD T, HTEEPLEII Lo TH, T Tk
FIZEFTTEE T,
BHA 727 PORDIPTEELETL2D0E, THEAKTRHTT, £ 7V
7 ML SN EZIZAE) = DHY B TOHNET, COXE) - VAT 4
WCIRTLENSH ) 9, pthread HIZIZIZ, BMEA 7Y =7 b2 HIRT 2 BRI
HLPAHEEINRTYE T,

B D) HERME

pthread_attr_init(3T)

pthread attr init(3T) &, A7V =7 FOEMZ 77+ 0 MEIZHEEL £
To ZORBHEIBUL, FATHICAL Y FY AT AL o THEHI L TOHNE T,
A=A

int pthread attr init (pthread attr t *tattr);

#include <pthread.h>

pthread _attr t tattr;
int ret;

/* BYET T+ v MEICHIET 5 */
ret = pthread_attr_ init (&tattr) ;

B (tattr) DT 7 )V MEIX, ROEBY TY,
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£3-1 tattr DT 7 + )V MEHE

1

([

e

scope

detachstate

stackaddr

stacksize

priority

inheritsched

schedpolicy

PTHREAD SCOPE_PROCESS

PTHREAD CREATE_ JOINABLE

NULL

IM NA b

PTHREAD INHERIT SCHED

SCHED_OTHER

FLWAL Y FIddEES
(LWP IZE ISR G S
)

ALy FOFT RIS TIRE
EXVy FOPRAEEND

FHLWAL Yy FIZv AT L4
WCEXoTHEY B THNZR
¥y 27 FLA%RLD

FHLWALY FIZY AT A4
Lo TERENTAY v
DREZEHD

HLWAL Y FIzgAL Y F
DEFEINERT % k& $ 5

HLWAL Y FIZEAL Yy K
DRV a—" v 7 EFNEA
AT 5

FrLWAL v Fid Solaris T
EFE S N7 [EE M % SR NEAL
AT a—=") v T EEHYT

5o AL v NiE, EEIEMVO
WAL Y FIZE->Tib S
NH5ET, HHniI7ay s
THEDETHEEHTETET
BEST %

UKt

EFE#TRIZ0OTY, TNUNDORYEIR, =7 —P%ELZLZ2RLET, U

TO&EEPmINEN G & ZOBBUIRK L, WHIeT2HEEZRL 9,

ENOMEM

AEV=DPARL, ALy FEMA 7V =27 b2t Ta 2wt SICEINE

TO
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B4 D HIIER

pthread_attr_destroy(3T)

pthread_attr_destroy (3T) (&, #HMLRFIZEI D U TH N ZRCEHEEZ HIBR L £
To TORBBEA TV =27 MIEHICLRY T,

Ta sy AT

int pthread attr_destroy(pthread attr_t *tattr);

#include <pthread.h>

pthread _attr t tattr;
int ret;

/* BUEEHIBRT 2 +/
ret = pthread_attr_destroy (&tattr) ;

Rl
ERETHIR0 T ZADNOR)fliE, =725k Lz eRLET, M
TOFEEDPHI SR E L, CORBUITRML, HIETHHEERLET,

EINVAL

tattr DEIHER) T,

v0) Bt LIRREDEE

pthread_attr_setdetachstate(3T)

ALy F&Y)D) §ES L 72IKRE (PTHREAD CREATE DETACHED) & L THEKT 5 &
ZFOAL Yy PR TTHLTIC, TOAL Y Fi#EIT- L 200 &HE% HFAR T
EFT, MPOHLAALY FTAL Y FOKRTETHRLIZL VWS

3. pthread attr setdetachstate(3T) ZfEH L T 723wy,

ALy FEE))HEE N T2 \WIREE (PTHREAD CREATE JOINABLE) & L CHRT
Hi, ZOALy FEfEODDEALENET, 2F D, ZOAL Y FIZHLT
pthread join(3T) ZFETTh LA INTE T,

ALy FHE) ) HES NZIRRED LD 1) BE S LT 2 WIREE TR S L7220 I BIfR 2
(L FTNTOAL Y FART T2 TR AEKT LETA, 33—V D [2
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Ly FETUHEEOET | I2HAH, main() POHUHBHTRALAZ LIZE>TAELS
TUL ZADOKTOHMEZIHL TFE v,
Ju kv A7

int pthread attr setdetachstate (pthread attr_ t =*tattr,int detachstate) ;

#include <pthread.h>

pthread _attr t tattr;
int ret;

/x ALy NI EELIREEZ T 2 */
ret = pthread_attr_ setdetachstate (&tattr, PTHREAD CREATE_DETACHED) ;

A - BRI FEENC X o THIE SN 2T AU, SizicAER I sz A
Ly Fld, £2DA L v FOERILY pthread create () ORI BHHEICHK T T
L ZOAL Y FENTRAIOHFLVAL v FIZEID YT ENFTEET,

)0 B & LT\ (PTHREAD CREATE JOINABLE) AL v FIZDWTIE, DA
Ly FORTRIHDO AL Y FPRTRLEZIT) ZENFEDOTHEETY, €9 L
Bwbk, ZOAL Y FOBFEPHLVWAL Yy FIBREREFHA, THIGEF, 2
F)-V =22 I, RTFELZIT)I 2D DR VIgEEIE, ALy
FYERERICEI D EESN/2A L v FE LTER L T E 0w,

a-kfIs PIDEES AL Y RO AR
#include <pthread.h>

pthread_attr_t tattr;
pthread t tid;

void *start_routine;
void arg

int ret;

/* T7 30 NEETWEME S 5 +/
ret pthread _attr init () (&tattr) ;
ret pthread attr setdetachstate () (&tattr, PTHREAD CREATE DETACHED) ;

ret pthread create () (&tid, &tattr, start_routine, arg);

R AE

EFERTRIZO T, TRLUHNORVEIR, =7 - 5AE L2 E2RLEd, U
TO&EEFmINEN G & ZOBBIIRK L, HIeTAHEEZRL 9,

EINVAL

detachstate ¥ 7213 tattr DEISER) T,
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V) B LIAREDOERE

pthread_attr_getdetachstate(3T)

pthread attr getdetachstate(3T) &, AL v FOAEBIREZIHLEST, 2
E TS ] 723 WS Tuiwn] RETY,
THNSA T
int pthread attr_getdetachstate (const pthread attr_t *tattr,
int *detachstate;
#include <pthread.h>
pthread_attr_t tattr;

int detachstate;
int ret;

/* ALy ROy LIREZ T2 +/
ret = pthread_attr_getdetachstate (&tattr, &detachstate) ;

RO E
EHERTHZOTY, ThUNOR)EI, =728 AELZZEERLET, B
TORMEFHRMENL & ZOMBIBEKL. HIETHHEERLET,

EINVAL

detachstate DfHE7S NULL 2. tattr ODfEDHERN T,

A2y TH—ROKRKELDETE

pthread_attr_setguardsize(3T)

pthread_attr_ setguardsize (3T) . attr 7Y = 7 + D quardsize (75— N
YA X)) ZHELT T,

quardsize 515, A5 v 7 RA VI DF —N=T70=% DD bDTYT, H—
NEEBDICALY FORY v PR SN B L, FERIE, AF¥ v 7 DF—/N—7
O—D#FbLNIZ, AT v I RAVIDAY v 7 F—)N—=T70—DfFfIRE LT, &
GDORXE) —%E DB TCES, CONY T7IZT ) r—2a Pt —/N—70—
FT5E, AL v FIZSIGSEQV Y /P REINELEDLT —2FELE T,
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=N AXEWET 7)) r—2a v CHEATLHMIE, KD 22TT,

1 A=N=780=%pilkT2L, VAT LRFEVPBERKICLEZ2BZNTDH)ET, £
SDAL Y FIMEREINET TV r—2arid, FOAL Y RBARAY v 7 %4 —
N=THa=L%BWVnIEDRDDPoTWILGEIZIE, F—FEEizF 712352 L
T, VAT LBFEZHHTEET,

2. ALy KSR Z v 7 IZE ) BCThT—FENREIVEAIR, A5 v 7 F—N—
Ta—FMHET A0, REGF— FEBPLEICLZLZEXHY T,
guardsize 75 0 D&, attr Zffio TER LA Ly FIZIZ T — FEESE I E
Ao guardsize 730 £ ) b REIWIEEIX, D% &b guardsize /N A b DA — NI

B oattr B TIERL72EA Ly FIZEDHBTOENET, 774 FTlE, A

Ly NEFEERTERSNZ 1A ML EOA — FHEBEHEDL 3,

POSIX Tld. guardsize D% . XETBE%R ¥ A T L% 5 PAGESIZE (sys/mman.h
® [PAGESIZE] # M) OBEHICY Y EIF A L)1z, FEIFOOLATVET, &E
$EDY quardsize DH % PAGESIZE DREEUIIYI N BT 25813, attr ZFRE L T
pthread attr getguardsize() ZWFONHIT & quardsize (213 HTM]
pthread attr setguardsize() ZIFOMI L7z & ZITHRE SN/ H — FH A X3
s ihEd,

#include <pthread.h>

int pthread attr setguardsize(pthread attr t *attr, size_ t guardsize);

B fil
LUFOR Y fElL, pthread attr setguardsize() PR L7-Z L Z/RLE T,
EINVAL

S8 attr RN TH % D>, B quardsize BSERYTH 5 2. B B\ I quardsize 12
WA A ETNT T T,

A2y JH—ROKELOWE

pthread_attr_getguardsize(3T)

pthread attr getguardsize (3T) &, attr 77 = 7 @ guardsize % Jlf5 L £
K
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POSIX Tl guardsize D% . XETBE% ¥ A T L% 5 PAGESIZE (sys/mman.h
® [PAGESIZE| % ZH) OfEKICEI ) EIF 2 EEPIRD LN TV FE T, FLED
guardsize Dfii % PAGESIZE DREHICYI Y LIF 23413, attr 35 L C
pthread attr getguardsize() ZWFONHIT & quardsize (213 HIM]
pthread attr setguardsize() MU L7z & ZITRE SN2 — FH 4 XH°
EHENET,

#include <pthread.h>

int pthread attr_getguardsize (const pthread attr_t *attr, size t *guardsize);

= fil
UTORY X, pthread attr getguardsize () PR L2 ELEZRLET,
EINVAL

S8 attr SIERYTH % B>, B quardsize BSERYTH 5 0. B B\ I quardsize 12
WA A ETN T T T,

22— TDEE

pthread_attr_setscope(3T)

pthread_attr_setscope (3T) (&, #i& AL v N (PTHREAD_SCOPE_SYSTEM) ¥
7213JE#E A A L v N (PTHREAD _SCOPE_PROCESS) %A L 9,

E-HEAAL Y FEIEREGAL Y FOMGFLE L, RESNTT UL ANTOART 7
t2ATETT,

Tty A7

int pthread attr_setscope(pthread attr t *fattr,int scope) ;

#include <pthread.h>

pthread_attr_t tattr;
int ret;

/x REAV YR %/
ret = pthread attr setscope (&tattr, PTHREAD SCOPE_SYSTEM) ;

/* FHEEAL Y N wy/
ret = pthread attr setscope (&tattr, PTHREAD SCOPE_PROCESS) ;
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ZopiziE, BEEOBEALTALD, TN MEEEEHE TS DD, pthread %
ERTHHOD 3 DOMBITFCH LS D 7,

#include <pthread.h>

pthread_attr t attr;
pthread_t tid;

void start_routine;
void arg;

int ret;

/* TT7 AV MBI X DL +/
ret = pthread attr init (&tattr);

/* REEEE +/

ret = pthread_attr setscope (&tattr, PTHREAD SCOPE_SYSTEM) ;
ret = pthread_create (&tid, &tattr, start_routine, arg) ;

ROl
EEHETHIRO TY. ZRUNORED X, =9 —dFELLZIEERLES, M
TOFEEFHIENL L, ZOMBUITEIEL, WHIET2HEERLET

EINVAL

tattr DEIZ R T,

23— E

pthread_attr_getscope(3T)

pthread attr getscope (3T) &, ALYy FORAI—-T2HELET, TNIEX
Ly FPEET A2 L2 LT T,

AR

int pthread_attr_getscope (pthread attr_t *fattr, int *scope) ;

#include <pthread.h>

pthread_attr_t tattr;
int scope;
int ret;

/* ALy FORAI—THWET L */
ret = pthread_attr_getscope (&tattr, &scope) ;
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Rl
EFHETHIRO T, ZADMNOR)flIE, =7 —d5ELzZ e eRLET, M
TOEEPHIMENL L, ZOMBUITEIEL, WHIET2HEE2RLE T,

EINVAL

scope DAY NULL %, tattr DEDHER) T,

ALy REEEDHETE

pthread_setconcurrency(3T)

TOv ANOIEREEAL Y Fid, FICT 274 7T ALENHLEGEL. 9
THEWHERHY TS, P74V ETIE, ALy FOEREZ, 7ot 200 %
TCEBLEDOALY F2T 774 71T AL ICEREENTVWET, 774V Ml
DEFILTHEVATLEREIHHNTEEI TN, REOLEETIEIRZVILEAELDY
£,

pthread setconcurrency (T EEHTLE, TS a b5 ALy N
D% LFELWLHEE new level i BHISELZENTEET, ZOMETFOH
L@ﬁ%tbf% EDPRfE S 2 EOLEF L, ER SN TV FEH A (Solaris A
Ly FIZDWTIE, 187%— @ [thr_setconcurrency(3T)] ZH),

new_level 7% 0 DAL, pthread setconcurrency () VIR I N o720
DELT, FENMEEOLEEEZIREL T T,

7 7)) 7 —3 3 v pthread setconcurrency () TWFOH 3 & X212, FEHICH
BLEEYBHNLET, EREIZIOMELY, BRTELRLBEZELLTHHALE S,

#include <pthread.h>

int pthread setconcurrency (int new_level) ;

B fil
DTORD X, pthread setconcurrency () DR L72Z L EZRLE7,

EINVAL
new_level TIRE S NIMEVFEDHETT,
EAGAIN

ALy FERRORMERE 51



52

new_level TIREINTHZHHT ALV AT LEBFEOREZ BT T,

ALy FZEEDONE

pthread_getconcurrency(3T)

pthread getconcurrency (3T) &, pthread setconcurrency () ~DH[ED
O L CHRESN/-ELEL T3, pthread setconcurrency () BIEASIEOH
ENTZZEDHRVGAEIZ, 0B LET, 013, EEIFILZEETRELIILEZRL
9 (Solaris AL v FIZDOWTld, 188X— @ [thr_getconcurrency(3T)] ZH),

#include <pthread.h>

int pthread getconcurrency (void) ;

UKt

pthread getconcurrency () (I# 12, pthread setconcurrency () DHj[E D
O L CHRESN/ELEL T3, pthread setconcurrency () DSOS
722 WAL, pthread getconcurrency () 30 B L 9,

Ry 21— TAHDERE

pthread_attr_setschedpolicy(3T)

pthread attr setschedpolicy(3T) &, A7 Y a—) 7 h#tzEL T3,
POSIX HMEDHEAGTII AT ¥V a—1) ¥ 7§t DJE & LT, SCHED_FIFO (i AN
L), SCHED RR (77 ~ KO ¥ ), SCHED OTHER (EHETER) #MEL T F
R

m SCHED FIFO

TANEH L, CORHTAS V2=V L72AL Yy Fid, BEEMNOBEVWAL v
FIZEIDAAEFNZUTNIE, ETETRHEZETLET, AP a—1) Y 7OHA
AT AT LA THAHAL v F (PTHREAD SCOPE SYSTEM) l&, U7V % 1 4
RT) AT Va—=0rr7 772, WOHL 70 AD0FEHL—F—1ID I o
THRIFNIEVITETA, A7 Va—) Y 7OESHMIS 7Ot 2

(PTHREAD SCOPE_PROCESS) THAHAL v FIE, TS AT T a—0) 77 F A
BLET,
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m SCHED RR

SRR Y Y, TOHETAFrYVa— IV L7zALy Fid, BEIEMLDOE WA
Ly FIZEIDAFNATE, VAT LI > TEONN IR, W% F4T L
TV ATV a—Y) Y OBEHEP AT LATHL AL Y F
(PTHREAD SCOPE_SYSTEM) (X, U7V F AL RT) AT P a—) 7778
L, OB LYot 20FEHL—F—IDIZ o TRIFRIEVITEEA, A7
Va—Y Y7 ORAHI AT 10 ¢ X (PTHREAD SCOPE_PROCESS) THh A AL v
F® SCHED RR I, TS AT TV a—Y 777 ACBLET,
SCHED FIFO & SCHED RR |& POSIX TIEEE SNTBY, VTN A LEEEA
Ly FIZoWnWTOAYR=- P TWnET

BIfE pthread Tld, # 4 43 =7 ¥ 7% /"7 Solaris ® SCHED OTHER D7 7 #
VIMEDQHRPYR— PSR TWET, A7 Ta2—1) Y 7OFHPIIONTIE, 88—V
DAY a—-0r7] OEHZZHLTLZE W,

A=

int pthread_attr_setschedpolicy (pthread _attr_t *tattr, int policy) ;

#include <pthread.h>

pthread_attr_t tattr;
int policy;
int ret;

/* AP a—Y 7 )i$t% SCHED OTHER I#tET 5 */
ret = pthread_attr_ setschedpolicy (&tattr, SCHED_OTHER) ;

PR B

IEHE#TRIZ0 T ENLUMNORVEIZT T =3 L2 2Rl T3, LIV
DWITNDDOFEMEPHREINL &, ZOBBUIIEKRL, T 5EZREL 7,

EINVAL
tattr OB R T,
ENOTSUP

BHEZYR- PSR TVRWEIZRELL ) ELE LA,
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AyTa—Y 2 ThAHOME

pthread_attr_getschedpolicy(3T)

pthread attr getschedpolicy(3T) &, A7 Y a—) 7 hH#ZHUGL$ 3,
£ pthread Tld, Solaris “\— A ¢ SCHED OTHER 7 7 # )V ME®D A HSH K — h
ShTwid,

Ju kv A7

int pthread_attr_getschedpolicy (pthread attr_t =tattr, int *policy) ;

#include <pthread.h>

pthread _attr t tattr;

int policy;

int ret;

/* ALY FORAT Y a—0)r F)stalET5 «/

ret = pthread_attr getschedpolicy (&tattr, &policy) ;

RO E
EHERTHZO0TY, ThUNOR)EIZ, =7 2R AELZZEERLET, B
TOERMEFHRMENL & ZOMBIBEKL. HIETHHEERLET,

EINVAL

policy DEAS NULL 2°. tattr DEAHER) T T o

WMARr S 2 - TAFDETE

pthread_attr_setinheritsched(3T)

pthread attr setinheritsched(3T) I&, MAAFr T2 —Y Y 7l EL
QA

HEFK (inherit) > PTHREAD INHERIT SCHED (77 # )V b) OFERIZ, WAL v
NTERSINIZAT YV a—Y) 7 )it =M L, pthread_create () PN LT
ERINTZATVa—) 7 HE3ERTL L) ET

$ o PTHREAD EXPLICIT SCHED % ffifl L 7235413, pthread create() IF-U'H
LToREFEHINET,
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Juhy AT

int pthread attr setinheritsched(pthread attr t *tattr, int inherit) ;

#include <pthread.h>
pthread _attr t tattr;

int inherit;
int ret;

[* BIEOAr Y a =0 Y 7MY 5 +/

ret = pthread attr setinheritsched (&tattr, PTHREAD EXPLICIT_SCHED) ;

B0 K
EFERTEIZO0 T, ZRUNOREVEIX, =T —2%EL-ZE2RLET, U
TOWTNLOLEIMEENE &, COMBIZEKL, T a2 RLET,
EINVAL

tattr DEIZHEER) T,

ENOTSUP

BHEEFT RSN TRV HIZEREL L) ELE L,

WMAR 2 -2 TAHFOME

pthread_attr_getinheritsched(3T)

pthread attr getinheritsched(3T)

¥, pthread attr setinheritsched() Lo TEREINLZ, AT TV 2—1 ¥
Fhstek LI g,

Ta Ly AT

int pthread_attr_getinheritsched(pthread attr_t *tattr, int *inherit) ;

#include <pthread.h>

pthread _attr t tattr;

int inherit;

int ret;

/[ ALY RORY Y a—) » st 2 BET % +/

ret = pthread attr getinheritsched (&tattr, &inherit) ;
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R0 &

EFE#ETRIZOTY, ZNUHNOREEIR, =7 —0%AELLZE2RmLET, U
To&tErmtsns &, ZOBBIIEKL, s 2EERLIT

EINVAL

inherit DEAS NULL 2>, tattr DEDFHER) T,

AT 21— TINTAZDEE

pthread_attr_setschedparam(3T)

pthread attr setschedparam(3T) (&, A7 22— I NNI 2y 2xE LT
¥

AT a—=1) 787 A5 param HERTER L $ T, 72720, R —- PS5
DIFBRIEN 2T TT o F7IZERSNE ALy Fid, 2OHETEHELE T,

m SCHED_FIFO

TANEH L, SOFEHTAT YV a— VLAV Y Fid, BEEVOBHVAL v
FIZEID AFN R niE, ESTECUHELZETLEI S, Arya—1) Y IHaiH
PiCTdh%H AL v N (PTHREAD SCOPE_SYSTEM) X, ) 7V ¥ {4 & (RT) A7 ¥ a—
Vo772 @ L, OB L7 20EHT—F—ID I o THITNIELR D
FHA AT a—" Y IEAHMA 7 0t A (PTHREAD SCOPE_PROCESS)
ThHAALY FIZ, TS ATV a—=) v 777 RA8LET,

m SCHED_RR

S YRBEY, SORHTArYVa— VLAV y Fid, BEEMO BV A
Ly FIZEID AT 20 HIE, VAT AL TEDSNHM, WHZETLE
To ATV a—Y) Y THEAHMP VAT LATHL AL Y F
(PTHREAD SCOPE_SYSTEM) (&, VTNV I A LR AT V2= 77 7AIB
L. O L 78 AOFEHL—HF—IDIL o THRITNEL) FEA, AT
Ya—) Y EAHMA T Ut X (PTHREAD SCOPE_PROCESS) THhhH AL v F
?D SCHED RR &, TS AZ TV a—) 777 AR LET,

A =0 A

int pthread attr_setschedparam(pthread_attr t *tattr,
const struct sched param *param) ;
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#include <pthread.h>
pthread _attr t tattr;
int newprio;
sched_param param;
newprio = 30;

/* BRI ZRET 5, TNLUIIEELRL +/

param.sched priority = newprio;

/¥ HLWAT Da—= VNG A RFETD */

ret = pthread_attr_setschedparam (&tattr, &param) ;

PR fiE

EFRTRIZ0 T, TNLUHORVEIX, =T =0 5AELZZE2RLET, U
TOSRMEPm SN D & COBBUIRKL, ey 2EZRL 9,

EINVAL

param DOfEAY NULL %>, tattr OEAHER) T,

pthread OELIANM L, FA L vy F2ERT 5 ENICELEVEEZRET 25, B
ALy FOBRIBEMNEZZEZE L TELRTOVT PO HETEHEHTE L7,

Ry Ta—=)2TINT X 2ORE

pthread_attr_getschedparam(3T)
pthread attr getschedparam(3T) &, pthread attr setschedparam()
WL TRESNIAT 2 =) Y INRF 28 2R LET,
Ta Ly AT
int pthread attr getschedparam(pthread attr t *fattr,
const struct sched param *param) ;
#include <pthread.h>
pthread_attr_t attr;
struct sched_param param;

int ret;

Jx BED R S a—1) v Z T XY ENET S +/
ret = pthread_attr_getschedparam (&tattr, &param) ;
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R0 &

EFERTRIIZOO T, TRUHNORYEIR, =7 - AE L2 E2RLEd, U
TO&EMEPmIEN G & ZOBBIIRK L, HIeTAHEEZRL 9,

EINVAL

param DOfEAHY NULL %>, tattr DEHER) T,

BEDEBLEMNZD DAL Y F2EKT 5

ALy FEERT 2 HNCELIRM T2 HETE T, FALV Y F
(. sched_param HiE R CHaE L 728 L WEEBIEA TABK SN E§ (2 D&k
MO R Ty 2= Y IEHRbETNE ),

BAFD/NT X5 ZRAG L, ALy FOBIRN 2 28 L THh b BIRNIRML 2 e ¥
v ke BEO LT,

ZOHEOMEIT— FFI 32 2R LFT,

a-kpis2 BRIV EZERELLAL v FOEK

#include <pthread.h>
#include <sched.h>

pthread_attr t tattr;
pthread t tid;

int ret;

int newprio = 20;
sched_param param;

/* T 730 NEETEMES 5 +/
ret = pthread_attr_init (&tattr);

J* BEDA XV a =) Yy IR Xy e iET5H */
ret = pthread_attr_getschedparam (&tattr, &param) ;

/* BRI ZRET 5o TNLINIEE L +/

param.sched _priority = newprio;

[ HLWVAT V2= Y IINT A HETH */
ret = pthread_attr_setschedparam (&tattr, &param) ;

/* ELIH LWBRIEM ZHH T2 +/
ret = pthread create (&tid, &tattr, func, arg);
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A2y ITDKEIDETE

pthread_attr_setstacksize(3T)

pthread attr setstacksize(3T) ¥, ALY FOARY v 7 DOREIxHEELZ
To

Ay 7 AXEWEEE, DATLANEYDBTELAYy 7ORES 0N M) B EHR
LET, TOREEIE, VAT LATEBRINTRANDAY v 7 DORKEEE TFl-T
WA, FEMIZ. 60%—TYD [AF v 7122o0nWT] #BHRLTLZE N,

Ju kv A7

int pthread attr setstacksize (pthread attr_t *fatfr, int size) ;

#include <pthread.h>

pthread _attr t tattr;

int size;

int ret;

size = (PTHREAD_ STACK_MIN + 0x4000) ;
/* LWKEZEHRETD */

ret = pthread_attr_setstacksize (&tattr, size) ;

FoBITIE, HTLVWALY FBPFHTALRASY v 7 OKREEH size (IO TV FE
To size DEHF 0 2 HIE, 774N ORI SO ET, ZLAEDHE, 0%
BEITNIREDKEMELNT T,

PTHREAD STACK MIN (&, AL v FZREET L LTLEEAY v 7 ZEZHOKE ST
o LL. 770 75— a>a—FeENTTLDICLERAL Yy FOREAILE
ETHARY v 7 EMOREIEFIEEIFNTVEEA,

PR A8

EFE#ETRIZ0 T, ZNUAORENEIR, =7 —0%AELZZE2RmLET, U
ToOEMFREE S & ZOBBIIEKL., Wed2HEEZRL LT,

EINVAL

J& & NL7fl7% PTHREAD STACK MIN X D /N& W Y 27 2 OH|R %2 Tw
Bh, F 720 tattr DEDER) TS,
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A2y ITDOKEIOHNE

pthread_attr_getstacksize(3T)

pthread attr getstacksize (3T) |3, pthread attr setstacksize()
Lo TRESNI, AT v 7 DRSS ERLIT,

Ju kv A7

int pthread attr getstacksize(pthread attr t *fattr, size_t *size);

#include <pthread.h>

pthread _attr t tattr;
int size;
int ret;

/¥ AF v T DOREEZNITT B +/

ret = pthread attr getstacksize (&tattr, &size) ;

UKt

EFE#ETRIZO0 T, ZNUHNORENEIR, =7 —0%AELLZE2RmLET, U
TO&EEPmINEN D & ZOBBUIRKL, HIeT2HEEZRL 9,

EINVAL

R S N 72fEAY PTHREAD STACK MIN L D/NEWwip, Y A7 L DHIRZ B2 Tw
9,

A2y TICDWT

WHE, ALY FAZ v 7R@3R=VBERTHTY, BELLZKE SIkoR— VR
FTYY FIFonFEd, 77 AMEEDOLEWR—IUDPBZAY v 7 O—F I INEn 5
ZEIZED, BEAEDAY v 7 F—N—=T70—T, ERLZAL Y F|Z SIGSEGV
PITFNDBELNALLOIC LD ET, BMUOHLAENCLE - TEH VLB THENE ALY R
Ay v ik, T0FFHEbNLE T,

AY w7 EIEET H L &L, AL v F% PTHREAD CREATE JOINABLE & L CTHJK
LTSV, ZORAY Y 7k, EDAL v FIZxt$ 5 pthread join (3T) MUY
MLDPRZL ETHRTEERA, THIE, ZDALY FOARAY v 7IE, TDAL Y
RAPETITHETHRTELNDPETT, ALy FBET L2 LE ) 2 EEFEICH
A 121%, pthread join(3T) ZfH L T 723 v,
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HWE, ALy FHICAY v 7 2MEZE )L THELETIH Y EFEA, ALY AT
TN, ZHEALY FORY v 7 LTIMNA MORBEEZE )L TET, 20
EERTy TEMEIMEREINTEA (TDTAL T T I, mmap () D

MAP NORESERVE 4 7' 3 ¥ % flio TH ) BTEITVE T, )

ALY FIA4TIT)THERENLIEAL Yy FAZ v 712k, Ly RY=Uadh) F
Yo ALYy FIATINIFLY K= LT, Ay 7 F—N—70—%2HET
Ll2ODN—=T %Y v DO—FLIHMLES, 2OX—JFERT, 77LA
ENDBEXAE) =T NVMIARVET, Ly VUV —2id, HEWIZE Y K TOEND
TRTORY v 712 mEnEzd, ik, TOREERT IV r—3 3 v TIRE
SN2 T TN POKREEDLICHBRR ATDbIET,

F-FETBORY v 7 EHE—ETIE RO T, BELLAY v 2B IFA4TIFTYD
IOV L B » 7 1B EATRE B A EICHME T2 L) IS LaFnida b
T Ao

AE Ry s DOREED—FTFIIMGEIRETL2ODPWMIETH S 2 L1313
EALEDYFEA, MR TH-oThH, @)L RESER/EL 0L ) a2 kg
LZOIIHEETT, TNIE, ABIERO T O 7T L THRAY v 7 OKE S % HHIIZH
ETELZWVDNSLTYT, Ay Z7DORELIT, TOTTLNEFTEINSE, FNEFNLD
FATRBICEAEINE T,

WMEADZE Y 7 EBETS

ALy FAZ v 7DORESSEZRET S LS, WO SN EEICLERE )L T
ZRHEL TSRSV, TR, MM LT TLEE SN LE, RITEH 1§
WP EIN T,

TTAIVKNRY 7 EVLE)AY v I RLBEIIRLIEND) T3, 728 21,
ALy FCIMNA M2 ilBR AR v 7 BB LBEICRDLAETT, 72, L Lo
PO N —ATEA, F74NVINAY v IV BRETELEELH N T, AT
LDALy FEEBTAIETNIE, T74+NV ATy 7 TREETT A ABES

WA MZh b7z, REREFLEY T, ZNLETORY v 7 BEERZ 2 0hb
LNZGW2r5TY,

A7y 7 DORELDFRIZASHTHALZ EDNZVOTTA, TRIZEHITLEYD
Mo AFZ VI IIWT I aE&8NDBLAY Y I TL—L%, FORFAEREZEEZEDT,
FTRCKRBIZVTDRY v 7 BEPLETT,

ALy FERRORMERE 61



62

~¥ 7 WO PTHREAD STACK MIN MO &, X% v 7 OKE S OMIR/NMED S
NEdo 2O 0iE, NULL Tt & 2 FEIT T2 ALy FICLERASY v 7 22O
RKESERLET, EHWRAL Y FICLEZAY Y 722 HIEH oL KREWDT,

AY I ARXR/NELTEHLEEETHERERL TS v,

#include <pthread.h>

pthread_attr_t tattr;
pthread_t tid;
int ret;

int size = PTHREAD STACK MIN + 0x4000;

/* TT7 A0 NEETHELT 2 */
ret = pthread attr init (&tattr) ;

[* AT I DRESEHRET S */
ret = pthread attr_setstacksize (&tattr, size) ;

/* tattr ICKESDORZIRETH */

ret = pthread create (&tid, &tattr, start_routine, arg) ;

MEBDOAY v 728D BTAHLEEXILZ, ZOHDLVICL Yy R/ =V 2T 572012
Vo3 mprotect (2) ZIEUH LTS,

22y TT KL ADIKTE

pthread_attr_setstackaddr(3T)

pthread attr setstackaddr (3T) (., ALY FA¥ v 7 DT7 FLA%EEL E
¥

stackaddr BHIE, ALY DAY v 7 ODN=—A%2EHKTLHLDTT, Th#
NULL P OEIZFEET A & (NULL 77 4V b)), FDAT v 7 IEZFDT FL A
THftEnE 3,

Ju kv A7

int pthread_attr_setstackaddr (pthread attr t *tfattr,void *stackaddr) ;

#include <pthread.h>
pthread_attr t tattr;
void *base;

int ret;

base = (void *) malloc (PTHREAD STACK MIN + 0x4000);
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/* LT FLAZZRET D */

ret = pthread attr_ setstackaddr (&tattr, base) ;

FEOBITIR, HTLWALY FOMEHT LR85 v 7 OF F L AM base |2 S L Z
9o base DfiEAS NULL 7% 51X, pthread create(3T) ICX > TH LW AL v FiZ
47 { &% PTHREAD STACK MIN N4 FDA Y v 7 3E N BTHNE T,

PR A8

EFE#ETRIZOO T, ZNUHNOREEIR, =7 —%AELLZL2RmLET, U
TO&EEFmEN G & ZOBBIIEK L, HIeT2HEEZRL 9,

EINVAL

base T 7213 tattr OEFEL DY T A,
ROBNE, MEADAY v 77 FLAZRELTAL Y FEAKRT A HEEZRLE T,

#include <pthread.h>

pthread_attr_t tattr;
pthread_t tid;

int ret;

void *stackbase;

stackbase = (void *) malloc (size);

/* T7 AV NEETaEET 2 +/
ret = pthread_attr_ init (&tattr) ;

/* BYEICHEET FLAZERET D */
ret = pthread attr setstackaddr (&tattr, stackbase) ;

/* B tattr KKESOAREIHET S */
ret = pthread create (&tid, &tattr, func, arg);

ROBNE, MEADAY v 7 7 FLALMADAY v 7 ORKRESEH/BELTAL Y F
THERTAHEEZRLTWET,
#include <pthread.h>

pthread _attr t tattr;
pthread t tid;

int ret;

void *stackbase;

int size = PTHREAD STACK MIN + 0x4000;
stackbase = (void *) malloc (size) ;

/* TT7 AN NEETaEET 2 +/
ret = pthread_attr_ init (&tattr) ;

[* AT I DRESEHRET S */
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ret = pthread attr_setstacksize (&tattr, size) ;

/* BYEICHET FLAZERET D */
ret = pthread attr setstackaddr (&tattr, stackbase) ;

/* TRLAERESZ]ET S */
ret = pthread create (&tid, &tattr, func, arg);

22y TT7 KL ZOWE

pthread_attr getstackaddr(3T)

pthread attr getstackaddr (3T) (&, pthread attr setstackaddr()
ICEoTRESNI, ALY FAY v 7 DOT FLAZERLET,
Ta Ly AT

int pthread attr getstackaddr (pthread attr_t =*fattr,void **stackaddr) ;

#include <pthread.h>

pthread _attr t tattr;
void *base;
int ret;

/* HLWT FLARRBET S +/
ret = pthread attr getstackaddr (&tattr, &base) ;

PR AE

EFE#ETRIZO T, ZNUHNOREEIR, =7 —0%AELLZE2RmLET, U
ToZEMFREEh S & ZOBBIIEKL., Wed2HEEZRL LT,

EINVAL

base T 7213 tattr OEFEL DY THA,
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#4777 b7 TZI2T

ZOETIE, ALy FTHEHATEZ2FAHOFELFPLOMBEICOWCHBAL 7,

66— 0 THEHMmT v 7§

74—V 0 [HEHE T v 7 O )]
84—V O [ G ERK ORI

89—V D [ G EH DM )]

1028 =YD [~ 7+

MIR=2 0 [FHEANY / HEriay 7@k

U= 0 [FEARY / G &ikanny 7 O]

122X =YD [T HX ADEEFR % -2 72 7 ]

12UR=YD [ALy FIA4T7IVIEbR0TaL AR Y 2 |

124 =T D [ 7)) 354 7O W]

FIA 727 ME, 7= 7 EFRILCEHICLTT 2R AENSHAEY) —NOEKT
To BT ANDAL Y Fid, #IFEBHEWVWIISHTEEIEAD, ALy F
M T A AEY —NICHEHEN TV REA 7Y 27 P 2T A2 LI2X
D, HEICHAZ L2 TETT,

M+ 7S 27 b2 774 VICELZEDTET T, 2O, AA 7Y 22
FEER L 70X Z20MEED AHEEE AT T,

ROFAA 7Y =7 b Hd) £§,

AEPH T v 7 (mutex B v 7)
FMTAH
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m YT H
DTFo &) kT, MIEE*EBELT S,
m A, ET -V OEEUERIETAIE—DFETH 556,

m B3 70vANOAL Yy FEITHEUFEMA 72 27 P& &FRTHERT 2546,
M+ 72 =7 V2t 501, g#Tr22N00 7020 FD1 DT
Ot ZAICRERETT, AP 7V 27 V2L LET S, 200y ZIRED
BBENDEZEICRENSTT,

m AL > THET— 5 OREWEHRIATILHE,

m TULART7ANVEY v EY T L, BHADALy FiZba—FFElouy 7 %
BREELIEDNTELE A, Uy 7PV AR ENLE, 207714V %
TYEYTLTWAETOEANDAL Yy KOO L, By 7 EHEFLTVWEAL Y
N ZoT y 7 2R LI ETHE, Zouy 7 PEREnsFTroy
7 ENE9,

n BHEOLD AH—ORKWLRERET 7 AT L L ETHAMADREH O L
WHNFT, BEPNADT—=FIRBIZFH>T0 v, TREEENNNZAD T —
FIREDKEVNT Y VT, 1RO RAEY —0— FIZEED AEY —H 1 27 Vi
VBTN H D56 TFo 29 L7ZIRIIESPARC 7— %5 7 F v D~ ¥
YTIFAELEFEAN, Tur/ I 0Btk EET L L, COMEIEHRTE
Ao

F-32FEy T —FF 2 F ¥ Tl long long B JE TF-1Y Z B G CTld 2z <,
2003 Yy MEE L THAEZEEZENTET, int B, char #, float ®l, BX W
KA 71T, SPARCY I vk x8 ¥ v TIEEFHTT,

HEHMmO Y 7B

MEHHMEDT v 7 (mutex @ v 7) 1d, AL v FOEFTEZBEILLZWVE ZICHEH L F
T MEHHbo v 7 CA Ly FEIORIZ & 5 & &1, @H T T — FOEREE)S
BEOAL Y FIZLo THBICETINZWVE T L ) FEFHwSL T
FTo H—DAL vy FOa— Feff#ET 2 B CTHESMD v 7 2fFH+52 L0 T
R

66

LEFREREL, 2D ENSWEBIECSEITE EE A,
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774 )V b O mutex B EEET A2, BEA TV b2 ESLTOMILLE
Yo 2L DG, 77— 3 Y OEEBS O CREL £ § DT, mutex
BYEE, TR KR THBICAE TS I, ROFKIZ, ZOHTHITS

mutex B HEREBEBEZRL 3,

#4-1 mutex B —F ¥

68— D [mutex EHEF 7Y =7
N O]

69— D [mutex B+ 7V =7
+ OHIEE]

-

70— ® [mutex O & B
J

Py
e

e

71— ® [mutex DA I — T Dl
DS |

71— D [mutex O BlJE kD%
E |

73— D [mutex O BlE D HL
%]

68— ? [pthread_mutexattr_init(3T) |

69— T ? [pthread_mutexattr_destroy(3T)]

70— D |—pthread_mutexattr_setpshared(3T)J

71— D |—pthread_mutexattr_getpshared(3T)J

71— O [pthread_mutexattr_settype(3T)]

73— D |—pthread_mutexattr_gettype(3T)J

mutex D A I — TEFEII DWW T, Solaris & POSIX & DA ES #F 42 IR L T ¥,
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+:4-2 mutex O HHiFH O LB

Solaris POSIX ik

USYNC_PROCESS PTHREAD PROCESS SHARED ZoTat R EMmD
TUEADAL Y
FOBTRH % &

LIcOITHY %
USYNC_PROCESS_ROBUST LS 2 mEn L RpbTaLAD

ALy FETHE
MICFEEZ & 572
DIHEHT 5

USYNC_THREAD PTHREAD PROCESS PRIVATE ZOTUEADR
Ly FORTZT
FiE & 572002
HHT 2

mutex B4 7 1 7 bOFERE

pthread _mutexattr_init(3T)

pthread mutexattr init (3T) (&, 2OF 7Y =7 MIMEFONEEEZ T
7oA MECHIEL 9, K@MEL 7Y 27 bOZzoOREEBIL. ETRICA
Ly FIZkoTEID B TOHNE T,

OB SNl & O pshared BITED 77 + v MMl

PTHREAD PROCESS_PRIVATE C. fIH{L S N7z mutex & 1 2O 70t ADH 72T
THHTEDL L) BRTT,

PA=R N A
int pthread mutexattr_ init (pthread mutexattr_ t *mattr) ;

#include <pthread.h>
pthread mutexattr t mattr;

int ret;

/* BT T 7 4V MEZEILT 5 +/

ret = pthread mutexattr init (&mattr) ;
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mattr IAREW LT, PATLIZE o TH) B TONLEEF 7V 27 FeEA
TWE T, mattr DA —7 & LTHRDY 9 A{HIL, PTHREAD PROCESS PRIVATE (7
7 # )V k) & PTHREAD PROCESS_ SHARED T,

mutex B 7Y =7 M FMAHT 51213, pthread mutexattr destroy (3T)
NI LI & - THEANCHIBR L 20 a ) 4

Ao pthread mutexattr_init () ZIFOMT &, RNEWHLA 7V =27 F3EID 4
TONFET, 20X T V7 FHRHIERI N ZVE, FRUICAEY) =) =7 &5 &
I LET,

RO E
EFERTHZO0TY, ThUNOR)EI, =7 2R ELZZEERLET, B
TOWTIPOEMEPHINE NS L, COMBIIIHKL, ROMEERLET,

ENOMEM

ATV =HRY % T, mutex BYEF TV 27 PEHETE TE A

mutex B4 7 = 7 MOHIRR

pthread_mutexattr_destroy(3T)

pthread mutexattr destroy(3T) (&, pthread mutexattr init() 2L o
THERSNZZEEA 7Y 2 7 P OEBIZHEN ST REHEIBOHE ) 4 T2k
LES,

PA=R N A

int pthread mutexattr destroy(pthread mutexattr t *mattr)

#include <pthread.h>

pthread mutexattr t mattr;
int ret;

/* BEEHIRT A */

ret = pthread_mutexattr_destroy (&mattr) ;

PR B

EFE#ETRIZ0 T, ZNUHORENEIR, =7 —0%AELLZ 2R LET, U
ToOEMFREE S & ZOBBIIEKL., Wed2HEEZRL LT,

RfA Tz baE-/-70953>5 69
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EINVAL

mattr TIRE SNTZEIERN T,

mutex & FHEEE%TE

pthread_mutexattr_setpshared(3T)

pthread mutexattr setpshared(3T) (. mutex ZH D@ FHIFH %% E L £
¥

mutex ZHOMEIZ, 7O AFEH (THEAN) LV AT LAdkE (TR X)) DL S
57T, pshared J& V4% PTHREAD PROCESS SHARED JREEIZF%7E L T mutex % 4
L. Z® mutex 253HF A E) —NICHFET 256, €D mutex (FHEED 70+

ADALy FOMTHAETE ¥, ZMid Solaris AL v FIZBWT

mutex init () C USYNC PROCESS 7 7 7245 DITHY L T3,

Tk 47,

int pthread mutexattr setpshared(pthread mutexattr t *mattr,
int pshared) ;

#include <pthread.h>

pthread mutexattr t mattr;
int ret;

ret = pthread mutexattr_init (&mattr) ;
/*
* 774 MEIZY Y FT 5 private
*/
ret = pthread mutexattr setpshared (&mattr,
PTHREAD PROCESS_PRIVATE) ;

—,~n.,4ﬂ

mutex O pshared J& 1% % PTHREAD PROCESS PRIVATE |Zi{E L72¥E. 0D
mutex ZIETELDRFEL 7B A THBENTZAL Y FZIFTY,

UKt

EFE#ETRIZO0 T, ZNUHNOREEIR, =7 —%AELZZE2RmLET, M
ToOZEMFREE S & ZOBBIIEKL., Wed2MHEEZRLL LT,

EINVAL

mattr TIRE SNIZEVERN T,
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mutex N X 11— 7 DEDEE

pthread_mutexattr_getpshared(3T)

pthread mutexattr getpshared(3T)
X, pthread mutexattr setpshared() IZ & > TEF S N7, mutex B D#
MEEHZEL 9,
Ja by AT
int pthread mutexattr getpshared(pthread mutexattr t *mattr,
int *pshared) ;

#include <pthread.h>

pthread mutexattr t mattr;
int pshared, ret;

/* mutex @ pshared 59 5% */
ret = pthread mutexattr getpshared (&mattr, &pshared) ;

BYEA 7Y =7 b mattr O pshared DBFEMHE XA L T3, 21l
PTHREAD PROCESS SHARED & PTHREAD PROCESS PRIVATE D & H 51T,

PR B

EFE#ETRIZOO T, ZNUDHOREEIR, =7 —0%AELLZE2RmLET, M
ToZEtFREE S & ZOBBIIEKL, Wed2HEEZRL LT,

EINVAL

mattr TIRE SNIEVERN T,

mutex O BEMDETE

pthread_mutexattr_settype(3T)

#include <pthread.h>

int pthread mutexattr settype (pthread mutexattr_t *attr , int type);

pthread mutexattr settype(3T) &, mutex ® T (type) BIEZFHEL £,
B gD 77 + v MEIL PTHREAD MUTEX DEFAULT T,

R#PA Tz baE- 27095325 71
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A (type) 5140E mutex DRI ZHEE L 3. A%)7% mutex B2 LUFITRL £9,

PTHREAD MUTEX NORMAL

OO mutex 137y Fa v 72 LI A, AL v F25, T mutex %
Oy 7@ELAENTE)—~Euy 7 L EHEd5E, ALy FETy Fuy 7L
T3, IOAL Yy FiZLoTuy 7 &N mutex T Uy Z7ERL LD & L2
B BIERIENDIEMEIIREFRTT, T2, Oy 7B EN2 mutex 20 v 7
L LD & LA, ISR SNIEEEIAETT,

PTHREAD MUTEX ERRORCHECK

COMRO mutex LT —F v 7 EfTVET, ALy N2 DO mutex 10 v 7
R L 2w Td ) —Er Yy 7 LE) 3o, 27 —%2RLET, JIOAL Y N
Py 7 Lmutex 0y 7ERLEIETHE, TFT—-%BELET, 72,
Oy 7SNz mutex 0y ZRBELE D) L5 T —%BRLE T,

PTHREAD MUTEX RECURSIVE

ALy FPZO mutex &0y ZfERLEWTS ) —FEuy s LE)ed5E, IE
HIZHW v 7 TXF¥, PTHREAD MUTEX NORMAL 1 mutex TldH v 7 % # 1) K
FTEFy Ny 2 HRELETH, ZORO mutex TIHFEA L T A, HEN
Oy 7 N7z mutex RO ALy FOERT L E X121E, CORTICECREKE v
IR T HLENH )T T, HH ALy K20 v 7 L7z mutex HID AL v FHY
Oy Z7fEBELEI ETEHE, T —2RENF T, By 7RSI T 5 mutex
ALy ROy 7BBELE) EThE, TT7—25RENF T, mutex DAL,
70t 2 A JE YA PTHREAD PROCESS PRIVATE @ mutex (2xf L C72 1)+
R—r3hEd,

PTHREAD MUTEX DEFAULT

ZDZATO mutex VR LTy 7 LEH ELEE, FIESRI SNIEEIL
KEFKTT, COMD mutex &, Ty 7 LTWARWAL Y PPy ZERL X
EL72HAE, IISREISNDEMEEIRERTT, TOMD, ny 73 Tniwn
mutex ¥ 0 v 7L L9 & L2gGE, BIERISNIEEIREHRTT, 20O
T D mutex 13, D mutex BICE Y BTHZ EANTEXFJ, Solaris AL v FT
|3, PTHREAD PROCESS DEFAULT |3 PTHREAD PROCESS NORMAL 2% 4T 5
nNFEd,
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B fiE
pthread mutexattr settype FAZUIE. IEFHICHTT5L0%2.ELE T, #1LL
NOEGEIZ, T7—%R_RTMHEEELE T,
EINVAL
type DIEL TR TS,
EINVAL

attr THRE SN7MEPER)TT,

mutex O BIEMHDOEINE

pthread_mutexattr_gettype(3T)

#include <pthread.h>

int pthread mutexattr gettype (pthread mutexattr_t *attr , int *type);

pthread mutexattr gettype (3T) (I, pthread mutexattr settype()
2 & o TRE SNz, mutex D B (type) EEZIUT L 5, WEED 77 + v Ml
|3 PTHREAD MUTEX DEFAULT T,

B (type) 51801 mutex DB 2 48%E L £ 9o AR 7% mutex MEZLLTIZRL £ 9,
m PTHREAD MUTEX NORMAL

m PTHREAD MUTEX ERRORCHECK

m PTHREAD MUTEX RECURSIVE

m PTHREAD MUTEX DEFAULT

ZRIDOFHHIZ DWW TIE, 71— T @ [pthread_mutexattr_settype(3T)| % S L T <
723w

R#A Tz b E--T7OT5325 73
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HEHMO v 7 DERTE

mutex DJEE % HEH. mutex T L D2 WL L T3, LTFTOBEEIZ. mutex D
WAL, Bk, Ty, Oy 2R, BXOT7O Y 7 L WTET) mutex DO v 7
WHERALET, £43 12, COETHHET S mutex @ v 7 #HEAKERLET,

43 MEHHMbO v 7 8BELV—F »

74— O [mutex ORI 74— O [pthread_mutex_init(3T)
76— D [mutex D v 7 | 76— ® [pthread_mutex_lock(3T)]
77— D [mutex DT v 7 R 77— ® [pthread_mutex_unlock(3T)
78— D [T0y 7 Lg\WwTITH 78— D [pthread_mutex_trylock(3T) |

mutex D v 7 |

79— [mutex DHIK] 79— ® [pthread_mutex_destroy(3T)

T AN NAr Y a—1Y 7} SCHED OTHER (&, AL v FIZX b1 v 7 O
2R E L CWE A, HEOAL v F2¥mutex 2o TV 5 & & OEMGOIET
BRETT, Badhe3d, ALy FREEEMAETTO Yy ZBEST 5 L v) 0N
77+ )V FEIETT,

mutex D #VHA{L

pthread_mutex_init(3T)

pthread mutex_init (3T) (&, mp P3ET mutex & 7 7 + IV MEIZHIIAL (mattr
S NULL O¥4) 75 5, pthread mutexattr init () TTTICFHEIN TS
mutex B IEET 5 L ZIHFH L 3, (Solaris AL v FIZDWTIE, 205%—
@ [mutex_init(3T)] % =),
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THNYA T

int pthread mutex_init (pthread mutex t *mp,
const pthread mutexattr t *mattr) ;

#include <pthread.h>

pthread mutex t mp = PTHREAD MUTEX_ INITIALIZER;

pthread mutexattr t mattr;

int ret;

/* mutex %7 7 4V MEIZHELT S */
ret = pthread mutex init (&mp, NULL) ;

/* mutex TAPLTSH */

ret = pthread_mutex init (&mp, &mattr) ;

ML S N7z mutex 1. By 7 ERIKEEICZ D 3,

mattr % NULL 12T 5DIZ, 74V F mutex @4+ 7727 bOT FLAZET
DERMUZETTN, AR —DF ==~y FHPH ) FLA,

mutex % FYICEFKT A¥A. ¥ 27 U PTHREAD MUTEX INITIALIZER [ZX D, 7
7NV MEWE SO X ) ICHEEMIETE T,

mutex I v Z1Z, MOA Ly FAHEH L TV AU gEMH 5 WIS L L7201 Hl
BRL7Z2D LTRWITEEA, EEL0EEDIEL{frbh T hiE7 s 7 ATHE
ENEA L T3, mutex F HANIL T2 IZHIBRT G, TV r—32a YBED
mutex ¥ fFH L TWARWI EPHETRITNIEEZ D A,

PR A8

EFERTRIZOO T, TRUHNORVEIR, =7 - AE L2 Ez2RLEd, U
TOWTNLOEMEPEHENE L, ZOMBIIIKL, e dTA2HEERLET,

EBUSY
ZO mutex FEFEFELNTWEOT, HUHLLHIKRLTEFEA,
EINVAL
B ERTT o €0 mutex FEFE SN TWE A,
EFAULT
mp DHET mutex DT F L AHER T,
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mutex OO 7

pthread_mutex_lock(3T)

PA=R N A
int pthread mutex_lock (pthread mutex t *mutex) ;

#include <pthread.h>

pthread mutex t mp;
int ret;

ret = pthread mutex lock(&mp); /* mutex %MRT 25 */

pthread mutex lock (3T) (. mutex 7’487 mutex T v 7 L F

¥ pthread mutex lock() 25RA &, UL ALY F2¥mutex 2 v 7 L7z
REBIZR>TVET, mutex BHIDOAL Y FIZX o T TICOy 7 E3NMTw5b (A
ENTWVD)GEIE, B LAL Y FiE mutex DEHTREIC RS2 ETT7ay 7 &

M FE 3 (Solaris A L v FIiZDWTid, 207%— Y ® [mutex_lock(3T)] %= Z&),

mutex %75 PTHREAD MUTEX NORMAL O¥j&., 7 v KU v 7 Ofidfrbh T+

Aomutex b ) —FEu v 27 LEH)EeThETy Fuv P EELET, ALY R
LBy 7 ENTWZaR mutex B v 7RSI N7z mutex 10y ZERL &9 &

L7, 513 SNIEEIEREETT,

mutex %!7% PTHREAD MUTEX ERRORCHECK D¥; &, LTI —F = v 7osigft s
T¥, TRy ZENtmutex b ) —ERy 7 LEH)EedrL, TS
NET, v 7 ENTVEV mutex 9 v 7 RSN mutex &0 v 7 Rk
LEHedaL, =7 —R3INET,

mutex %7 PTHREAD MUTEX RECURSIVE D413, mutex 131 v 7 D [AI# % 5L f
LET, ALy FORMICIEFIC mutex BT L L, Oy ZEHEIT LICKRES N
9o 2O mutex Z ALy FPEHIZH Yy 7§50, By 7 AT Y 19D
WrET, ALy Fd mutex T2y ZER$ 572N, 2y 77 2 51§ O
NET B I AT D010 %5E, €0 mutex ZHIDAL v FERTE
X910 T T, By 7 ENTWARV mutex 1 v 7 RS L7 mutex & 0 v
IBELE) T L, TR ENET,

mutex 7% PTHREAD MUTEX DEFAULT D¥;&., # DXL mutex x T v 7 L &9 &
ToHL, ISR ENIEFETARERTT, mutex Ty 7 LTWAEWAL v B8
Oy 7L L) & LGAE, ISR SNIEFEEIRERTT, T2, By s &

NTWwhvmutex 0y 7R L LI E LA, PISRI SNIEEITRERET
S
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R0 &

EFERTRIZO T, TRUHNORVEIR, =7 - AE L2 E2RLEd, U
TOWTNPOFRMEFBINE NS &, ZOBBITEKRL, XOfEZRL ¥,

EAGAIN
mutex DFIFM LT v 7 2 KA B2 5720, mutex ¥ EHTEX T A,
EDEADLK

BEOAL Y FHBTTIZZFD mutex ZHEHE L TWFE T,

mutex 0O - 7 #ZF&

pthread_mutex_unlock(3T)

pthread mutex unlock (3T) &, mutex 2589 mutex DI v 7 R L £ 3,
(Solaris A L v FIZDWTld, 208%— Y ® [mutex_unlock(3T)] % &),

PA=R N A
int pthread mutex unlock (pthread mutex t *mutex) ;

#include <pthread.h>

pthread mutex t mutex;
int ret;

ret = pthread mutex unlock (&mutex) ; /* mutex ZfFES 2 */

pthread mutex unlock () (&, mutex 25489 mutex + 7 = 7 P &2l L £,

mutex % RS 5 L. mutex @ BB L £

¥ pthread mutex unlock () 2SMFUTH S M7z & 1T, $BE S N72 mutex 5187
mutex 7 7V 27 P TTH Y Z7ENTWVWALEALY F¥EHY, ZOFTHLIZE-T
mutex VFEHTEL L)% b L, A7V a—1) Y7 HEHIZED VT mutex %5
$THAL Y FAE SNE$, PTHREAD MUTEX RECURSIVE @ % A 7@ mutex ¥;
. mutex PMEHTHEIC R 2D, 77 ¥ bHT0 2%

. pthread mutex unlock() ZIFH L72A Ly RS D mutex DI v 7 %
BrlL72& &TY,

R#PA Tz v FE--TOTZ32T 77
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Rl
EEETHIRO TY. ZRUNORED X, =9 —HFELLZIEERLES, M
TOFEEPHI SN G L, ZOMBIERML., ROMERL 7,

EPERM

BHWHEDAL Y Fid mutex AL TWIEH A,

7Oy 7 LEWVWTITD mutex DOy 7

pthread_mutex_trylock(3T)

pthread mutex trylock (3T) &, mutex 2583 mutex DH v 7 A F §,
(Solaris A L v FIZDOWTld, 208X — Y ® [mutex_trylock(3T)] % ZH),
TurEA T

int pthread mutex_trylock (pthread mutex_t *mutex) ;

#include <pthread.h>

pthread mutex t mutex;
int ret;

ret = pthread mutex trylock (&mutex); /* mutex DU v 7 XA b */

COEBKIETE Y 7 LewEEZERW T, pthread mutex lock() L[ Uiz % L
T3, mutex WL TWb mutex T 7727 M, BIEOAL v Fe&twnwii
POALy FiZkoTay 7 ENTWAEEIR, BMOHELRZLEBITESNTT,
mutex & 7T =7 bSOy ZENTWRIFUE, IO LAL Y FH8 v 7 2 #1G
LEd,

R AE

EFERTRIZO T, TRUHNOREIR, =7 - AE L2 E2RLEd, U
TOWTNPOFEEFBINEN S &, ZOBBIIEKRL, XOfEZRL ¥,

EBUSY
mutex L TW5 mutex 13T TICE Yy 7 ENTWAELD, BETETIHA,

EAGAIN
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mutex \ZHR VR LiThI 0y 7RI HABE B2 570, mutex A T &
FTH A

mutex O Elk&

pthread_mutex_destroy(3T)

pthread mutex_destroy (3T) &, mp 7’6 $ mutex [ZBHET 5 T X TOIRE %
HIER L £ 3, (Solaris AL v FiZDWTix, 207%—Y® [mutex_destroy(3T)| %%

77
H2)o

PA=R N A
int pthread mutex_ destroy(pthread mutex_t *mp) ;

#include <pthread.h>

pthread mutex t mp;
int ret;

ret = pthread mutex_destroy (&mp); /* mutex ZHIFRT 2 */

mutex DFLEHEIBIIHAR I N THA,

PR A8

EFERTRIIZO T, TRLUHORVEIR, =7 - AE L2 E2RLET, U
TO&EFHBE SN D &, ZOBEIZRKL, XOEZRL I,

EINVAL

mp TIRE SNIAED, WHMLEN mutex 7 79 27 P2 ERLTWEEA,

HEHMO Y 70O 30— KFl
Xz, HEHHM O v 7 #/RTa—-FO—#ERLET,
- ka1 HEHHME O v 7 of)

#include <pthread.h>

pthread mutex t count_mutex;
long long count;
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void
increment_count ()

pthread mutex lock (&count_mutex) ;
count = count + 1;
pthread mutex unlock (&count_mutex) ;

}

long long
get_count ()

{

long long c;

pthread mutex lock (&count_mutex) ;
c = count;

pthread mutex unlock (&count mutex) ;
return (c);

I— FBl4-1 0 2 DOBEIE, HEPHMbE v 7 2 ZNZRFHO BN THEHL T E
¥ o increment_count () BIEUE, AT v 712X o THRE LD 11 #RME
WX BHH AR L TWE T, get_count () FAKIE, HEHME v 712X 5T 64
Yy MED count DR FRICHAMONDL L) IZLTwET, Y FT—F7 7
F ¥ TlX, long long FFEEIZIF 2 D2D 32 ¥y MEE L TUE ST T,

BEIZITZEALEDT Y THEBEBOT — N A X THDH720, BEMEDOFARDY L5
THIEAETT

Ay 7FE5OER

2 DOBBEET V¥ ATHIEDHYVET, ~HOBFREEFHL Tnwb L
E. ) HOBHRDULELLRDIGENH)TT, 2200AL Yy FOFRL220%&
FrERLL) ELTHEPRLZLNEFE T, T AMEHEbT v 7 25 L X9
ETBIGECHENELAZENHNET, 2L 2T 2200A Ly FEREN
mutex D1 &£ 2%y 7 LA, RIZEAL Y FEEWIZH ) —HD mutex %
Oy 7 LE)ed5&7y Fay 23t 9,
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a-Kfla2 T v FHv”

AL v 1 AL v 2

pthread mutex lock (&ml) ; pthread mutex lock (&m2) ;
/* BT ZME /*BIR 2 2 </

pthread mutex lock (&m2) ; pthread mutex lock (&ml) ;

/EFELE 2 2MHH Y/
/EIEL L2 2MEH

pthread mutex unlock (&m2) ; pthread mutex unlock (&ml) ;

pthread mutex unlock (&ml) ; pthread mutex unlock (&m2) ;

OMEZRET A2 REDOHTEIF, ALy FTHED mutex 20 v 7 35546, &
KR LIEFTE Yy 7552 ETT, TOHEEZT Y Z7FEH LMD, mutex [ZFHHELT
TEFEEVESL Z EI2E ) mutex WWIEF 2T F T,

BOn®HA2FT 2o mutex ZHRFEL TWAEE LN/ NSVWESTHENIES LTV
Hmutex 13Ty 7 TELWVWEWVWIHELTTFLIIICLTET,

F-Ovslinty—VEMY)E, ZOFTRLAEL) LTy Fuy s ofiEE
TEFET, COEOTFTy FOy Z7MEZ RS A REDHFEIE, O v 7 BREEZ6H
T5LIETT, BIZ—EDEFTO Yy 73 ARY, Fy Fay 7 13EELEITA,

722l COREXEIHHTE L LMY A BlE L&) IHF THADHb
Oy 7 2R LRTNELL WS EbHENLTT, 2OX) RRUTT Y F
oy 7 % Cl2id, pthread mutex trylock () LT3, 7v Fav 728
BETONZWE ) ZHEEPELZZSGEIE. 5 120X Ly FPBERFELTVS
mutex DH v 7 2T 20805 ) 3,
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a-rfEla-3 FfFERov s

ALv 1 AL v K2

pthread mutex lock (&ml) ; for (; ;)

th d t lock (&m2) ;
pthread_mutex_lock (&m2) { pthread mutex_lock (&m2) ;

if (pthread mutex_trylock (&ml)==0)
/* BT */

/% RE*/ break;
/* BRI */
pthread mutex unlock (&m2) ;

}
/[*Ey 7 RESL, R/

pthread mutex unlock (&m2) ;

pthread mutex unlock (&ml) ;

pthread mutex unlock (&ml) ;

pthread mutex unlock (&m2) ;

ZOFTIE, ALy Fl1id mutex xHEBY)DNEFTHEYy 7L L) ELTwET

B, ALy F2 TRy ZDMEFEFEVET, 7y FEY ZPEAE LWL ) ITT
572012, ALy F2idmutex D1 ZEEIZT Yy 7 LaTHER) THA, Th

id, mutex D 1 2FEMESNLEFTHROETHE, ALy N1 EDORIZTy Fav s
DERVBELCZENDBH L6 T,

Iz 720, ALy R 213 pthread mutex trylock () ZIFUVH L. mutex
Aoy rza3hTwiithiday 7 LEFT, oy 7 a3hTwhild, ALy F21i37:7
HiZTT—%E LT, FOEET, ALY F 213 mutex D 2 ZfH LR ITE%
DERA, ZOHR, ALy Flidmutex D2 21 v 7 TE, HEZWIZIE mutex

D1 E2OM)EMRL T,

FAEEUIUIMNODANFOOY T

O— Ffl4-4 L a— FHl4-5 T, —JZEI232500y 7 2 AT L2623 L £
T, TOBITIEZ, Ty Fay 720l lEINERETCE Yy 7 LET,
a-kflaa FOHMY) 70 A N EER

typedef struct nodel ({
int value;
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struct nodel *link;
pthread mutex t lock;
} nodel t;

nodel t ListHead;

COBTHERT I 2709 X MEERIZ, &/ — FICHEP e v 7 %2 &
ATVWET, TOVANDPOLIFED ) — FEEIRT 2385813, &I ListHead (21
PHIBREN A Z 3BV OMELS ) A M2illo THIWO ) — FE2HEL T,

ZOWMEFFEIATIAT DN LHBE» SHRET 572010, &/ —FKE2avy 7L T
MW= FONEZT 72X LRITNER Y T A, TXTOBED ListHead DL
BPOLBGESINLIOT, BIZVAMNDEFTOy 73 NET, TDD, Tv K
Oy 73R LTHEELEEA,

HWO ) — SR O0 o723, COEENRZFD /) — FEERIO / — KO I
BErH 2570, Mihxzay s LET, HEIO/ — FOU v 7 5 ITHRMIHERS S
NLAZDT, 2ZTLTFy Fay Z7o0EEH ) THA,

I— Nl 4513, AU Y7 )X NOEED ) — FEHIBRTA Ca—FzxRL
TwWIE T,

a-rfla-s KM Y7 VANDANTOT Y S

nodel_t *delete(int value)

{

nodel_t *prev, *current;

prev = &ListHead;
pthread mutex lock (&prev->lock) ;

while ((current = prev->link) != NULL) {
pthread mutex lock (&current->lock) ;
if (current->value == value) ({
prev->link = current->link;

pthread mutex unlock (&current->lock) ;

pthread mutex unlock (&prev->lock) ;
current->1link = NULL;
return (current) ;
}
pthread mutex unlock (&prev->lock) ;
prev = current;
}
pthread mutex unlock (&prev->lock) ;
return (NULL) ;
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BRUTJUXMDANFOOY 7

I— Bl 4-6 1%, AIRO Y A MEZEZBIEL TR A MCLZ2bDTY, SO
J—RELTHNENSL —FiZb)FTHA, ALy FIZ#Y% 120D/ — FIZH
BT ENAEE, 2O/ —=FERD ) — FIZH L TEIEZITVE T, ZORWETIE
Oy Z7EidEHTEEEA, HOPICERE (DE D, V¥ 7 278 5IEE) HER
W76 TY,

a-rflae fEERY 7Y RL

typedef struct node2 {
int value;
struct node2 *link;
pthread mutex t lock;
} node2 t;

2— KNl 4-7 Tl 22D/ —F%2avy 27 L, WD/ — I LTd»5EEEZIT
HoTwh Ca—F&ERLET,

I-Kfla7 PEERD V2V AFDANTFOT Y Z

void Hit Neighbor (node2 t *me) {
while (1) {

pthread mutex lock (&me->lock) ;

if (pthread mutex lock (&me->link->lock)!= 0) {
VAR S S
pthread mutex unlock (&me->lock) ;
continue;

}

break;

}

me->link->value += me->value;
me->value /=2;

pthread _mutex unlock (&me->link->lock) ;
pthread mutex unlock (&me->lock) ;

FEEHOEBEM
G, HASEUDPEII AT TAL Y FREFMICTO Yy 7 L7zwk XI2f#
MLEd, LFMEIMba Yy 72 & L QIZHHL 7,

G ERER) & BEDFWHPEICRLETAL Yy FREFWIZTEy 7 T&F
o ZOFEMHEIZ, MAEPHMBE v 712X D IRESINIZRETITVWE T,
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PO L E, ALy FILEFREHER Ty ZIREBICAD . MEHHbO »
7 ERBETFIEICL DML T ZUPLEE SN0/ H6E T, JIOAL v I8
GhEEHETLE, FOAL Yy FREFNICHETAEBERICY 7PV ERY, £
DEBEHTTay 7 LTWAALy FEZIFUEILIE T, ORI ENZZAL
NIFHEMESHMie v 7 25 L, S HBOFHEL £ 3,

Reb 7O ACHETSEAL Y FOMT, £HER Mo TRM%Z L 572012
E, EHET LN T A0 THAE I NS HFEAATELZ XA EY — 12, &M
EROEREERT L2LENDH Y 7,

AV a—= 7l Tay 2 ENAL Y RPEED L) PRI L 5%
HELFET, 774 b SCHED OTHER O¥& . AL v FIIBELIAM IZHE > T
wmZIhTd,

S EBOBER., FHT AR EL Tt LTE2 20l ) TA, &
HEHO B BIET 2B TR 44 1R LT T,

F44 FMHEBOEN

86— D [ LA O BHEDOHI 86X — 3 ? [pthread_condattr_init(3T)]
1t

87— D [FUHEBOBHEOHIEE] 87— ® [pthread_condattr_destroy(3T)]

88— D [FHEKRDAIT—TDFH 88— D [pthread_condattr_setpshared(3T)]
7€ |

8INR—T D [HFHEKDAI—TDE 89— ® [pthread_condattr_getpshared(3T)

)

SMEHOA T — FEEIZOWT, Solaris AL v K& POSIX AL v FDAHESE
FFEAS5ICRLET,

RfA Tz baFE-/-70953>5 85



86

#®a45 FHEHOAI—TOE

Solaris POSIX ik

USYNC_PROCESS PTHREAD PROCESS SHARED Zo7TutREfio 7
OtADAL vy FORE
THZ & 572012
M35,

USYNC_THREAD PTHREAD_PROCESS_PRIVATE ZOTOLADAL v
FOBTEITREE &
L0 HT 5,

FEEHORBREDMEML

pthread_condattr_init(3T)

pthread condattr init (3T) (&, 2O F 7Y =7 MIEEMIT SN EEEY 7
TV MECHEMEL 3. KENL 7V 27 Moo OREERIE, FEITRIC A
Ly FVATLIZEoTHINBTOENT T, ZOBBPFOH S N7zE & D pshared
JEPED T 7 4 )V MEIL PTHREAD PROCESS PRIVATE C. @M L S /=S ilk%
12070t 2OHPZFTHEMTE L L) FRTY,

PA=R N A
int pthread condattr init (pthread condattr t *cattr);

#include pthread.h
pthread condattr t cattr;
int ret;

/* BVEE T 7 4V MEIZWEALT 5 +/

ret = pthread_condattr init (&cattr) ;

cattr IRBW L F =7 MT, VAT LIZL->TEV K TONLBES TV 27 M2
L Lo cattr DA 2 —7¢ LTHY 9 5L, PTHREAD_PROCESS_PRIVATE
(77 4V }) & PTHREAD PROCESS_SHARED T7J,

S EREE % B 341213, pthread condattr destroy (3T) (XL > TH
AICHIBR L 210 id % ) ¥ A, pthread condattr init () PPN LI, A&
Hid 7727 bANDKRA VI RRLEST, 20X 7T =7 PDHIBRSINRWE,
FRMIIAE) ) = EB[EEILET,
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R0 &

EFERTRIZO T, TRUHNORVEIR, =7 - AE L2 E2RLEd, U
TOWTNROEMEPEH IS L, ZOMBIIIKL, e dTA2HEERLET,

ENOMEM
ATV =R LT, ALy FEEA 7V 27 Mgt Ta A,
EINVAL

cattr THRE S NIZHEER)TY,

EHZEHOBEMEDHIRR

pthread_condattr_destroy(3T)

pthread condattr destroy (3T) \IFLfEMEB R L., B4 7V 27 F 2
BTLET,
VAR

int pthread condattr destroy(pthread condattr t *cattr);

#include <pthread.h>
pthread_condattr_t cattr;
int ret;

/* BHEHIRT A */

ret = pthread condattr destroy (&cattr) ;

UKt

EFERTRIZO T, TRUHNORVEIR, =7 - AE L2 Ez2RLEd, U
TO&EEFmEN D & ZOBBIIRK L, HIeTaEEZRL T,

EINVAL

cattr TIRE S NTEIER)TT,
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EHEHDOZXI-TDEE

pthread_condattr_setpshared(3T)

pthread condattr setpshared(3T) &, 7B AH (FutAN) & T A7
L@ (TR AM) DL L PICENERMD AT — T 2w LE T, pshared JE1E %
PTHREAD PROCESS SHARED JRREEIZFEE L CHRUEBEZ AR L. £ DLEMEH
BAE) —WICHFET D56, TOFRNEREIBEIO 70 2D AL v FORTIH
HT&FEd, TNiE, YT F VD Solaris AL v FIZBWT mutex_init () T
USYNC_PROCESS 7 7 7 23T 2 DITHLL 5,

- Ui

mutex @ pshared J&1% % PTHREAD PROCESS PRIVATE (7 7 # L MHE) IZF%E L 72
Wiy, £ mutex ZETE L0 LT O LA TERINAAL Y FIZESNE
¥ o PTHREAD_PROCESS_PRIVATE Z i L7236, TOEEXA) VLo
Solaris A L' 7 FIZ5WT cond_init () MU L T USYNC_THREAD 7 7 7 % ffi /i
L7zt &, 34 bbEIEMNFZA#EF L% ) 9, PTHREAD_PROCESS_SHARED
(SIA AT S LT ¥,

Jahy A7

int pthread condattr setpshared(pthread condattr_t *cattr,
int pshared) ;

#include <pthread.h>

pthread_condattr_t cattr;
int ret;

/* ETaY R */
ret = pthread condattr setpshared (&cattr, PTHREAD PROCESS_SHARED) ;

/* 1 DOTaEAN */
ret = pthread condattr setpshared (&cattr, PTHREAD PROCESS PRIVATE) ;

UKt

EFERTRIZOO T, TRUHNORVEIR, =7 - AE L2 Ez2RLEd, U
TO&EMEFmEN G & ZOBBUIRK L, HIeTAHEEZRL T,

EINVAL

cattr F 7213 pshared DEAHER) T,
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EHEHOZXI-TOWME

pthread_condattr_getpshared(3T)

pthread condattr getpshared(3T) (ZEM:A 7 = 7 & cattr O pshared DIIE
DAI—TEERF L FF, ZNId PTHREAD PROCESS SHARED &
PTHREAD PROCESS PRIVATE D & H 50T,

THNYA T
int pthread condattr getpshared(const pthread condattr t *cattr,
int *pshared) ;

#include <pthread.h>

pthread condattr t cattr;
int pshared ;
int ret;

/* 5RO pshared EXHUST 5 */
ret = pthread_condattr_ getpshared (&cattr, &pshared) ;

UKt

EFERTRIIZOO T, TRLUHNORVEIR, =7 - AE L2 Ez2RLEd, U
TO&EMEPmEN D & ZOBBIIRK L, WHIeT2HEEZRL T,

EINVAL

cattr DEI R T,

XHEHOERAE

ZOMTIIEMEBOEMTEEZHN L 3, K46 I2TDZODMBERLET,
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®a6 RN ELBIL

90— D [FMHEHED L]

NRR—=TV O [FHEKICLATOy
a

BR—TD [HEDAL Yy FOT 1T vy
e

9BR—T D [HHFgED 71 v 7 |

96— D [L£ALy FOoTa v 7
%]

98— D [FHEHOHI]

90— [pthread_cond_init(3T) ]

92— D [pthread_cond_wait(3T)]

9BR— D
[ pthread_cond_signal(3T)

95— D
[ pthread_cond_timedwait(3T) ]

96X — T D
(pthreadfcondfbroadcast(ST)J

98— D

[ pthread_cond_destroy(3T) ]

FEEHOMERE

pthread_cond _init(3T)

pthread cond init (3T) i&. co DT LML %E 77 + )V ME (cattr 5% NULL)
WML L £ ¥, F72, pthread condattr init() TT TICEHEL THh 55N
EROBMEHETHI LD TEET, cattr  NULL IZT 5D, 77+ )V MR
ZHIEWA TV 27 FOT FLARETOLFRLTTA, AEY —DF —/N—~v
K258 0 £ Ao (Solaris A L v FIZDWTIE, 209 —Y® [cond init(3T)]| % %
1)

AR

int pthread cond_init (pthread cond t *cv,
const pthread condattr t *cattr) ;

#include <pthread.h>

pthread_cond_t cv;
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pthread_condattr_t cattr;
int ret;

/% GHERE T 7 4V MECHIIET 2 +/
ret = pthread cond init (&cwv, NULL) ;

/* FRUWEBZ OIS 2 +/

ret = pthread cond init (&cv, &cattr) ;

FRIIICEFR SN2 &MF2%1E. ¥ 7 U PTHREAD COND INITIALIZER C. 7 7 #
VENEMEE SO L) ICEENELTE 9, ZoRIE, NULL Bz EE L T
pthread cond init () ZEWICE Y B TLDOLEFLTY, =TI —F v 7i3fTh
nEtAi,

BEDOAL vy FTH UL FEICOBLE 2B L 20T 23w,
S B AL E 72 3HIBR S 2356, 77U r— v 3 ¥ TEORMERHBAE
SN TRV EZER LR TNER) T A

PR A8

EFE#TRIZ0OTY, TNUNDORERYEIR, =7 —PRELZZEZ2RLET, U
TOWTNLOEMEPHHEEINL L, ZOBBIIEKL, T A2HEERL T,

EINVAL

cattr TIRE ENTMEDPER) TT,
EBUSY

ZOFRMEBIBEEN SN T T,
EAGAIN

LEBEREPFMTE LA
ENOMEM

AT =HRY BT ORMEBE ML TE TE A
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EZEHICLZTOV Y

pthread_cond_wait(3T)

pthread_cond_wait (3T) &, mp 2348 HEPHML T v 7 2 57 B94R1EIC 20 B
L. co T EULEBTIFOH LAV Yy Fe7ay 2 LET, (Solaris AL v F
122V TIE, 210X — Y ® [cond_wait(3T)| % %),

PA=R N A
int pthread cond wait (pthread cond t *cv,pthread mutex t *mutex) ;

#include <pthread.h>

pthread cond t cv;
pthread mutex t mp;
int ret;

/* FUEHTTO Y 7 )/
ret = pthread_cond wait (&cv, &mp) ;

Tay 7SNz A Ly FEIFORE Z 91213, pthread cond signal () #»
pthread cond broadcast () Vg, 72, AL v FIZ¥ 7 FHIVOED AR
WKLo THhIFRZ SNE T,

pthread cond wait () AR 7205 & o T, FHEBIHIET 2 5t OEA %
fEL- M2 L3 TETEA, DO, &Mhxd ) —EHFML 2L %
DEHEA,

pthread cond wait () 29R% & &3, 2L XTI —2RLAEETH, FiZ
mutex [ZIFCH L ALy FABy 7 LEFFLTWLREIZH ) £7,

pthread cond wait () &, REDFRHLBII L 7V F IV RELNTLAETTH Y
7IREEIZ ) 9, pthread cond wait () (ZETHEEIEIZE D, 35T % mutex
Oy 7 Z2@ELTHhe7ay ZIREIZAY, 7y 7 REPSELATICD ) — LK
FHEBEICL Yy 7 2R LET,

WHEOMFEIXRDOEBYTE, mutex 0 v 7 OR#ETFCHRERZFFML T3, &M
XL &, ALy FREMEHT7ay ZIREEIZAD £, JloAL v F27%
OB EET DL, FHEERIIY 7T VR EONE T, TORMGERTCTOY 7
ENTVW 1 2FBEHLD) ALy Fid, 2OV 7 FVIZE->T7 Oy 7 05K
XN, b))~ mutex Iy 7R ERLIY)ELET,

IR Z SN2 AL v F2® pthread cond wait () 22HRAANICSEUENLE SN
5ZLbHDHDT, mutex Iy 7 2T LEIIC, FFHRBOFK & 7o 72560z
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b —EERME L 2 IR ) FE A, £HFF v 7% while() V—TIZAN, £
Z T pthread cond wait () MO T LHICT LI L2 BEIOLE T,

pthread mutex lock() ;
while (condition_ is_false)
pthread cond wait () ;
pthread mutex unlock() ;

SUERTHEHBEDOAL Yy 70y 7 ENTWEEE, ZNHEDAL Y K5, £
JEEZETT Oy 7 BB ENLENIEARETT .

i - pthread cond wait () EDE LKA ¥ FTT, REKREICHR > TWEHDY
WLEHoT, MUHMLAL Y FPRIDELEAER (BHATE) ICLTWwWaEHE, £
DALY FIZ#TL, By 7 LTWAEBIZZ ) =T v TNy FIOETERGL
9,

RO E
EFHETREZ 0T, ZhUSOR) IR, T5— %4 LZ L ERLET, B
TOREFPHREN L & ZOMBIZRKEL., XOHERLET,

EINVAL

cv 7213 mp THHRE S NIMEPER) T,

BEODILy KOJTOy 7%

pthread_cond_signal(3T)

pthread cond signal (3T) (&, co T HEBERKTT7a vy 7 ENTWAHE 1 DD
ALy o780y 7 %L E$, Solaris A L v FIZ2WTIE, 211R— D
[cond_signal(3T)] % &),

Ta by AT
int pthread cond signal (pthread cond t *cv);
#include <pthread.h>

pthread cond t cv;
int ret;

/* HDEFUWERD Y I VEk%ED +/
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ret = pthread_cond_signal (&) ;

pthread cond signal() &, Y7 F NV EH%EALH) L LTWAENERTHEH SN
725D LA L mutex By 7 2 fER L7ZIRETIFOH LTS ZZE v, 29 Lawnk,
BT 5 4B DS5EM S LT A S pthread cond wait () T7 O v ZIREEIZA S £
TOMIZ, FHERICY 7T VR ELNLAREDND ). ZDE
pthread_cond_wait () IZ/KAICFE AT A2 LD £7,

A Va—=0 v r)EE, THy 7 ENAL Yy FRED L) IR S D
ZR%E L £ 9, SCHED_OTHER DI, AL v FIIERIEM I > TIFRZ Sh
EQe I

ALy F2378y 7 ENTWHRWENZERIZH L T pthread _cond_signal () %
FATL T ME SN T T,

PR B

EFERTRIZOO T, TRUHNOREIR, =7 —AE L2 2R LET, U
ToO&EFBEESND &, ZOBEIZRKL, XOEZRL T,

EINVAL
o DT T FLADPIELLH ) THA,

J— Kl 4-8 pthread cond wait() & pthread cond signal () DffiH 5l

pthread mutex_t count_lock;
pthread cond_t count_nonzero;
unsigned count;

decrement_count ()
{
pthread mutex lock (&count_lock) ;
while (count == 0)
pthread cond wait (&count_nonzero, &count_lock) ;
count = count - 1;
pthread mutex unlock (&count_lock) ;

}

increment_count ()
{
pthread mutex lock (&count_lock) ;
if (count == 0)
pthread cond_signal (&count_nonzero) ;
count = count + 1;
pthread mutex unlock (&count_ lock) ;
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RFZIFEED T Ay 7

pthread_cond_timedwait(3T)

A =0 A
int pthread cond_timedwait (pthread cond t *cv,
pthread mutex_t *mp, const struct timespec *abstime) ;

#include <pthread.h>
#include <time.h>

pthread cond t cv;
pthread mutex t mp;
timestruct_t abstime;
int ret;

[ FUAEBTHELLBAETTO Y 7/
ret = pthread_cond_timedwait (&cv, &mp, &abstime) ;

pthread cond timedwait (3T) &, abstime CTHRZE L7CRA L BE (L 70y 7
REEZ PR3 25 2 BT, pthread cond wait () &R UEfE%x L &

¥, pthread cond timedwait () 2’85 & &ld, 2L R LT —%RL7ZELET
b, FIE mutex XIFOTHLAL Y FPE v 7 L THREFELTWAIRETT . (Solaris
ALy FIZ2WTiE, 210%— Y ® [cond_timedwait(3T)| % £ ),

pthread cond timedwait () @70 v ZIREFHEHEINLE DI, FHEHIZY T
FUBREENTELLED, —FREOFIMTHEL KA ZEZ /L ETY,

7 - pthread cond timedwait () (&, OB LRSI FTHHY) F9,

PR A8

EFERTRIZO T, TRLUHNORVEIR, =7 - AE L2 E2RLEd, U
ToO&EFBEEND &, ZOBEIZRKL, XOEZRL I,

EINVAL
cv ¥ 7213 abstime AL LT FL A/ LTWE T,
ETIMEDOUT

abstime TIRESNT-EHZzH#H I TWwIE T,
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BE I EI N OFRE SRR TIT ) 720, BRI NEEZ 2 BETE T A LEDP 2 VDT, %)
RIYIZEMFZHEFE TSI GRllIE, 29— FBl49 2L TS W),

a-rflae FEZIfEEOTH v 7

pthread timestruc_ t to;
pthread mutex t m;
pthread cond t c;

pthread mutex lock (&m) ;
to.tv_sec = time(NULL) + TIMEOUT;
to.tv_nsec = 0;

while (cond == FALSE) ({
err = pthread cond timedwait (&c, &m, &to);
if (err == ETIMEDOUT) (
/* BRI N OBE ORI «/
break;

}
}

pthread mutex unlock (&m) ;

2Ly RO7Oy 7EE

pthread_cond_broadcast(3T)

ZA R
int pthread cond broadcast (pthread cond t *cv);

#include <pthread.h>

pthread cond t cv;
int ret;

/* FUEBTNTHEY T FVEZITD +/
ret = pthread cond broadcast (&cv) ;

pthread cond broadcast (3T) &, cv (pthread cond wait () THE I N72)
PR ROEBTTOy 7 ENTWE, IXTOALy FOTU Y 7 ZERLE
To ALy F70y 7 ERTWRWEHFEBIZHL T
pthread_cond_broadcast () Z%EfT L T MM SN X9, (Solaris AL v F
122V T, 211%—= Y ® [cond_broadcast(3T)] % Z£MR),

PR B

EFE#TRIZ0OTY, TNUNDORYEIR, =7 —P%ELZEZ2RLET, U
To&tErtsns &, ZOBBIIEKL, XOEZREL T T,
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EINVAL

oDV TTFLADPELL DD THA,

SUERICHTA 7O — FF v 2 O

FMERTTH Yy 2 ENTWTRXTOAL Y FH, b ) —EHEHMMT v 7 %%
BETHE) b0 THEIHHALTZE Y, 2tz

¥, pthread_cond broadcast () ZfH$ 5 L LEDERFIZH LT, £DOEIH
WS NBEICAL Y FETHEI LI LTS ET GEMIZ. = — Ml 4-10
B L TLEE W),

a-Kfla-10 SUHZEHICHT A7 —FFy 2 b

pthread mutex t rsrc_lock;
pthread_cond_t rsrc_add;
unsigned int resources;

get_resources (int amount)

{

pthread mutex lock (&rsrc_lock) ;
while (resources < amount) {
pthread cond wait (&rsrc_add, &rsrc_lock) ;

}

resources -= amount;
pthread mutex unlock (&rsrc_lock) ;

}

add_resources (int amount)

{

pthread mutex lock (&rsrc_lock) ;
resources += amount;
pthread_cond_broadcast (&rsrc_add) ;
pthread mutex unlock (&rsrc_lock) ;

LD I — FFID add_resources () T, KROMITFEREL TL 23w, MADHbE
Oy 7 OHEFEMNTIL, resources DEH & pthread cond broadcast () DMWY
BMLEEELZEI TR TODTVERA,

pthread cond broadcast () (&, ¥ 7 F IV EHEA ) & LTWEFEHEKTHEHS
N7z L CAHEHHb e v 7 2 5 L 2IRETIFOE LTS v, £9 Lawn
&L BT B SRS E LT 5 pthread _cond wait () T7 1 v 7 IKEE
WA ETOMICHEHEBI Y 7T VR ELNLWRESGD ). ZDHE
pthread_cond_wait () IZKAICRELHT S 2 L2 D £7,
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FEHZEHOHIRR

pthread_cond_destroy(3T)

pthread cond destroy(3T) &, co 2’ THRALHEHIBEL 3, (Solaris A
Ly FIZDOWTlE, 2107 — ¥ ® [cond_destroy(3T)] %),

TN A T
int pthread cond_destroy(pthread cond_t *cv);
#include <pthread.h>

pthread_cond_t cv;
int ret;

/% FUEBZERRT S */

ret = pthread cond destroy (&) ;

FHAEBROREHBRIBR SN I A,

RO i
ERETEIRO T ZADNOR)flIE, =725kl eRLET, M
TOFEEPHI SN G L, ZOMBIERIL., KOMERL 7,

EINVAL

cv TIRE I N-EPERN T,

(U Lish | FHE

pthread cond signal () ¥ 721d pthread cond broadcast () % UM T &
& ALy FOPSRHABICHEES 2MEPMT v 7 2 REFEL T Zwe [T S
L&) (lost wake-up) & W) REMPEL B Z WD) £,

ROTRTOEMHICHLTHEEEIE, OV 7 FIVIIIHMER VDT [ITUSE S
L] 23%8ELE T,

m HBAL v Fh¥pthread cond signal() F 7213
pthread cond broadcast () ZIFONH ¢

m DALy FOEFEFOFHN & pthread cond wait () IOV L OBIZH %
n FFLREOAL Y FA LW
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[£EE HEE] H&E

[HEpE® / MEE] MEZ, BT 70279530 71287 2MEOHTH —#KI2X <
MHENTVEDBDDT1DTT, TOMBEIZROL I ICERLENT T, ¥4 DK
RO 1TED/NNY 77 E2FEHDAL Y FAEFGHELET, ~HDAL v FEEES,
b))~ HDALy FEHEHELNNE T, EEENNY 771275 % A, HE
BNy T ho T2 ELFET,

HEFEZIL, Ny 77 IIREDPTELIFTT— VR ANLIENTE T A, HEY
E. Ny 77BN EOMIET - 2OV T I ENTEEEA,

FEDRMED Y 7 F IV ERFOAL y FORHBATII 2 FRMPARTRS ZLIZLE,

O— Ffl 4-11 Tix, 9 LEBA75E LCless & more D2 D%l LT F
To less 1INy 77 NORBEH AT Yy N EFEDEEEDTDDFEHLATHIT, more i
BV S NTzNy 77 20y M GFOHBEBOIZODRELTHTY ., /2.
Ny 7 7 BEFICHEBEDAL Y FIZXoTT 7 ASNAEWE ) ICT 5729012, H
HYfio v 7 (mutex @ v 7)) FH LTV ET,

a—rpla1 (AR / HEE] MEE SR

typedef struct {
char buf [BSIZE] ;
int occupied;
int nextin;
int nextout;
pthread mutex t mutex;
pthread_cond_t more;
pthread cond t less;
} buffer t;

buffer t buffer;

O— Nl 4-12 13, EEEMOLE TS, MIZ, mutex 2y 7 LTNY 777 —
& i (buffer) *HREL T T, KIS, TSR TET 400D REND
LIRERRLE T ZEDPLWVEEIX, pthread cond wait () ZFFOVHIL T,
[Ny 77 NICEENDHD | 2 KT FM less IZV T FUDBELNTLEDEFEFEDA
Ly FOREBATHICAD T,

FEEIZ, pthread cond wait () DIFHLICL > T, AL v Fid mutex DA v

7EMBRLET BEFAL Y Fid, RUEPEICG THREAL Y Y7 F L
o TANIOEFHEL T GEIZ., I — Pl 4-12 2L TL & W), &ML
PITFUDRELNTLAE, less #FF-oTWEL—FHDAL v KPR S F

T, LAL, £DOAL v FId pthread cond wait () PR AHTIC, mutex T v 7

rHUOERT LLEPDH) T,
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ZDEHZLT, Ny 77 TF—FEENOMAEIMLT 7 v ARSI N T T, D
B, MEZAL Y FIINy 77 ICRBICLEDNHLIDPHER LT RIER ) THA,
ZEDVHLLGEIT, ROOKREH AT Yy MZTF—5%2 ANE T,

ZDEE, NV T TIZT= I DRANONLDEHEEAL v N2> TWw A ITReE:
B Ed, TOAL Y Fid, FHEH more TRHLIREBL Lo TWE T, AEEHA
Ly NNy 77127 —% % Ab &, pthread cond_signal () ZMF-UNH L
T, HRHRBORWOBEELEZIFOREI LET (FHIREBOHEEEP VW E 2T,
COMFOH LIdEH ST 9),

BRI, EEFAL Y Fidmutex By 7 ZFERLT, flBOAL v RNy 77 77—
SRR RIETE A XL ET,

a—rpla12  [AREE / WEE] BE - AREE

void producer (buffer t *b, char item)

{

pthread mutex lock (&b->mutex) ;

while (b->occupied >= BSIZE)
pthread_cond wait (&b->less, &b->mutex);

assert (b->occupied < BSIZE) ;
b->buf [b->nextin++] = item;

b->nextin %= BSIZE;
b->occupied++;

/* BITEDIRKE. [b->occupied < BSIZE #*2 b-snextin E/¥v 7 74
DRDEEAT Yy DA Y7y 27 A] 7213 [b->occupied == BSIZE
MO b-snextin EKD (FEENTWE) 20y bOA YTy s A, Thid
HEZHIZL>TEIZENS (Bl: b-snextin == b-snextout) | */

pthread_cond_signal (&b->more) ;

pthread mutex unlock (&b->mutex) ;

}

RO T = FHID assert () LOHEITHEEL T2V T Y23 VIR
NDEBUG % %EF% L 2T UL, assert () EROIHIICEHELE T, T4abb, 515
HE O DA OfE) oL E3MITH T, 5IED R 0) L 213787 T L% il
ICRT ST T, 2O L) IC, ETREICEA L MEZ 72726 IR TE 2 005~
WVFALy 7O 77 LHHZHE L TWE T, assert () ET7T NNy 707200 FH
GEHRDGZTINET,

/¥ HAEDIKGE: . THEAL I A Y MET D assert () TRILAZAVLI Wb L
THA, L2L, wHATCKHETAICEEMTEAL2DOT, TITIIXETEIHL
TWwWIEd,
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LFED assert () RITA Y MG OFmERXIZ, 5 BAEXDOHBITT, ALK
3. DALy FOPARERTORKEETL TV L BEEZRVT, 7077 40%
TICE D BOBICER SN WHEATT (BB AA assert () OFwHERIT, £D
ALy FPVOFETLIGETHHEIZETHHRETY),

AERIFEFICERELTHETT, 70774 7F AP LTHIRMICEI L 2T
b, 7077 00T 5L SEALERNICESHRATHEZER DL Z EARTITY,

FROAEHITI - FHOI XY FTRIESNTAZET, ALy FB8ZDI X2 b
rECa- FESEZRUEPICEFICELZ2)ET, UL, 1%
mutex_unlock() AT CHRACEETLE, LT LOFICELELR) I

Ao assert () DT CHEAICBELIEEIT, LR 9,

2FD, ZOARENIE, EEEFLRIEEEN Ny 77 OREXEFLL) L LT
HEEDANE, WICEL R L L) BREFHEEERHLCET, AL v Fid mutex O
HET TNy 77 2BELT0D EE, CORERDHEZ —FIBIZLTH T VT
HAo, LAL, WEPNET LAZOAERROBEEZHFVEICRER S RITNTRD TH¥A,

I— Nl 413 1F, HEFEOWILTT, COUNBDOFNITAEZEDGE LT
S

a-rflas [EREHE / HRE] HE - HEE
char consumer (buffer_t *b)

{
char item;
pthread mutex lock (&b->mutex) ;
while (b->occupied <= 0)
pthread_cond wait (&b->more, &b->mutex);

assert (b->occupied > 0);

item = b->buf [b->nextout++];

b->nextout %= BSIZE;

b->occupied--;

/* BIfEDIRRE. [b->occupied > 0 A2 b-snextout ¥/¥v 7 7 HND
RKOOEFEINTWL ATy A »7y 7 A| 7213 [b->occupied ==
7D b-> nextout RO (KREH) Aoy DA Ty 7 A, TNITEEZMH
EoTwoalfwnizdENnsd (. b-snextout == b-snextin) | */

pthread_cond_signal (&b->less) ;
pthread mutex unlock (&b->mutex) ;

return (item) ;
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v T F

£~ 713, EW. ¥4 7 A b7 (Dijkstra) %5 1960 Db ) TAHICEFE L2710
FSIVTTETT, YA 7 AN TDET T+ EFNVIE, FEBEEOETY 7L
LD TY, —EIC—ARKOFEL2ENL VEROBERE Z BWFEH,RTL
7230,

COBERBEERET LO0 LY T 4 T, FIBIIHEBXHIZAL L&, £3 T+
DIREDHEATH IR IR 2 D% F7- 2 T E R D T A FIHSHEFXEICA S
v 7+ OREZ, MOFIHPERIXEIZA L D% LT S IREISELL 9,
HIEX A5 M2 FEIL, £~ 7 + ORREZ #EATAFIREEIZR L T O B HE A HLR
KEICADLZENTELL )L BTHIERD THA,

A 2= HNOET T+ E, B—OBETEHSINT T, AL v FITHETIHT
SINLOEL, TOBREIT L2 E2HOEL7-028~ 7 123 LT P #ELY
EFLET,

COBEELIDLLEARMICHPELEL L0 ALy Fid, <7+ OEAIEIC R
LORFEZITNE L DERFA, ZOH1EF|I{IETEY 7+ DHEELEHELZ
To S PEIETT, WHAZET Lz~ 7 413, VEBEZETLIT, Z0#
fEE1ZMAAILETEY 7 +DEAELEHE LT T, ST TUTFLRITNIEES
BWIEDNHYFET, CNOLOKBIELFEFHBRIMEICLVIT) 2 LT, TTH
PER W s B &, BIEETIZE~ 7 + 1206 $ B ROBENTT b A Gt 5
PHTT, PHEIETIE, 1 25K EHOE< 7+ DBEFIETHZTNIEL Y THA (K
B, BIWBOEPIEIC RS nwWI L e, ZOMEDPBIKHTOMEE Y & 1 7215/
SWZ EDPRIES N T T),

PEVEE VIEEO L L OEERETH THEIELZVEI I LaTER) T4
Ao T2 2IE, ALET 7 HIZXH LT 2200V EBIEXEEIZITONESE, Ok
X7 ADOF LVEIZRDEDD 27T KELZoTnRITNELR ) FH A,

FATANIHAT Y INEZT2 b B P LV ORTHNLERIIHLTIHII
LAENRONTWET, BFFTIZ, PIdAF 7 v FiED [prolagen] &9 Hih
#LET, ZOUEIE [proberen te verlagen] T, [/hE<T5] &) EIRT
$o T/, VId [verhogen] £ L, [KE{F2] LVWIBRTYT, 2Dk
X, ¥4 272 707 27=7%) /= [EWD74] THHLTwE,

sema_wait (3R) & sema post (3R) &, ¥ 17 AT D P#EL VEIEIZENE
N LTWET, 72, sema_trywait (3R) &, P#BIEDOFEMHAFZ DR TY,
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COBBIE. OB LAL Y R~ 7 +DEZELI DI ITNIER S
ZWIEEIX, 2725120 DAt ofEEEL 4,

w7 Hid, 2T MY T D2 FEICKENT T, 2L~
THFO0OEL1DELLPDELLEDFHA, —J, By M~ 7+ AL
DEBEOE L LI ENTETT, 2L~ 7 413, WHENICITHE M v 2~
(mutex T v 7)) L TWFE T,

VEBEMTIEH Y THAD, mutex 130y 7 2L TWE ALy FETHEZD
0y 7 %FRTRELDTYT, —FH, Ev 7412 ALy Kok~ 7+ B4 L
TWVa| L WIHIBMEDT RO T, EOALy N VEE(TED

5. sem post (3R)) ZFEITTE L¥,

Ay MHEY YT 1 1E, mutex & & DICHH SN LGN EREFASORNIED D F
To L OBE, FUEKEIVL Y Y Ve 7 R MH LT — FAfEE
L3N FF G, BEOBIZBIELTLZEW),

mutex & & b ICEHEEREEMATL2EEE. 7077 L0 L DG 2 RET 290
HARGZIETHO P RDE Lz, E2AD, X7+ TRLTLOZ) R T
hoo IS EVo TR & T 7T AP —-CTHMLICS RN F
To O, [WIF7T07 T IV 712815 goto] LIFIENTWFE T,

SR 7 1

7 HE, BOERELRVWERO Y vy b EZ L ENTEE T, @EIE,
BRI T A7 72 AOFEZENLHNT, RO ITHEH ST T, B2,

EHTRZEFEORZ Y 7+ IR ELE T, 20K, ALy FIZEEIHEM
ENBEEITEY T+ DEEFEFMEIEICL > T1H#R L, BEIHBRSNL L &
R FEEIC L > T1HS LT T,

<7+ DED 027272 BEDP LW EZERLET, 2OBE, £
7*@1{*&‘%1‘0&%%') é:?"ri)é:‘ Xl//]\ik?77f@1ﬁi)‘0lbﬁ%<tﬁéi“€
THay 7 ENET,
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®47 LT FIIETELV—F

14— D [~ 7+ DML 104X — Y ® [sem_init(3R) |

106—2 D [~ 7+ DN 106X — T D
[sem_post(3R) |

107%—TY D [~x7+DfICk B 70y 7| 107%— T D
[sem_wait(3R)J

108—Y D [t~ 7+ DR | 108X — T D
[sem_trywait(3R) ]

109R—T D [+< 7 + OHIK] 109 — T D
[sem_destroy(3R)

Y7413, FOEEBLMBEFRLEAL Y STHILER WO, Y7 F Ny
FITIbNTWDE L) BIERPOA Ry MEFEFEBETE TS, T2, Ev7 4
HEPIREZ > TWwah7zn, SUEERHHT 256 L E > THEHbO v 7 %
BEEL L COIEMBMTHERTEE S, 270, v 7+ IZHEIHMbO v 7 1285
KWTEDY FH A

LY T A THEBEDAL Yy FAIT Oy 7 ENTWVWELEE, FNHEDAL Y RANEDHE
FTTT7uy 7BEEINLI 2T, BIEBELZITNIERETT,

=7k, BHT AN LS N T LLESH D) 925, BEEHY A,

t~ 7+ DHEAME

sem_init(3R)

A =0 A

int sem_init (sem_t *sem, int pshared, unsigned int wvalue) ;
#include <semaphore.h>

sem_t sem;
int pshared;
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int ret;
int wvalue;

/* 277 OIL */

pshared = 0;

value = 1;

ret = sem_init (&sem, pshared, value) ;

sem_init (3R) &, sem PRI~ 7 + B % value DIEIZ WML E L £

§ o pshared DES 0 % B, TDOL Y7+ E 7 UL A THAETE T A, pshared
DEA 0 LSS, 20X~ 7417 ar AW THETE $$, (Solaris AL v F
12DV TUE, 2128 =YD [sema_init(3T)| % ),

HWHEOAL Y FRLELE~Y 7+ 2B L TEWITE A,

Fo, —EMELLEY 741, MOA Ly FCHEHESNTWAIEEMENH LD
THOPLL TEWwIF A,

PR AE

EFE#HTRIZ0OTY, TNUNORYEIR, =7 —PFELZEZ2RLET, U
TOFEFOVT P I L L, COMKIIEKL, XoEzRLET,

EINVAL
value DEAHY SEM_VALUE MAX # B2 CTWE T,
ENOSPC

ZDE< 74 MWL 2DILELREREIERZERTES, YT+ 0
HilfR sEM NSEMS MAX IZF#E L TWE 7,

EPERM

DL 7+ LT 2DICLELIHEZ Z DT UL AN > T EE A,

Tt AAT—TTE< 7+ A LT A

pshared DEDS 0 DY &L, €O THLXANDAL Y REFPZDXLY 7 + 2ffHT
EF9,

#include <semaphore.h>
sem_t sem;

int ret;
int count = 4;
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/* ZDOTOLATORER */

ret = sem_init (&sem, 0, count);

Tt A AT —-TTE~x 7+ 2 LTS

pshared DEDY 0 U O E1E, MO T AL o TEZOL~Y 7 + i3 F SN F
B

#include <semaphore.h>
sem_t sem;
int ret;

int count = 4;

/*x Tak AT */
ret = sem_init (&sem, 1, count);

ZaiftEt~7 #

sem open (3R). sem getvalue (3R)., sem close(3R)., sem unlink (3R) D%
BEDY, Zaifd &~ 7+ 2B< MET2, LD, HIlRT 202NN
TXFJ, sem open() TlE, 77 A VY AT LADOXFER THAIPER SN2k
N7 FwEETEET,

it &~ 7 2 37O AMTHREEIND L= T+ 1TV 325, pshared i T
ER L NAHTERENL mRL ) £5,

G & 2~ 7+ OFEM
¥, sem open(3R). sem getvalue(3R). sem close(3R). sem unlink (3R)
DIYZaTWR=V ML TLZS 0,

Y7+ DOME

sem_post(3R)
Tary AT

int sem post (sem_t *sem) ;
#include <semaphore.h>

sem_t sem;
int ret;

ret = sem post (&sem); /* LI T+ EHMET S */
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sem_post (3R) &, sem BT~ 7 + DELXFHFIBREICL > T1IHR L7,
ZOERTATTHY 7ENTWELALY FOUEHILGEIE, ZOAL Y FOHIED
12DALy FPE 70y 7SN E T, (Solaris A L v FIZDWTid, 213X—Y
D [sema_post(3T)] % &),

UKt

EFERTRIZOO T, TRUHNORVEIR, =7 - AE L2 Ez2RLEd, U
To&tErtsns e, ZOBBIIEKL, XOEZREL T T,

EINVAL

sem WIET T FLADPIELLHY TH A,

v T74ADEICELBTOY Y

sem_wait(3R)

THNSA T
int sem_wait (sem_t *sem) ;

#include <semaphore.h>

sem_t sem;
int ret;

ret = sem wait (&sem); /* <7+ DHOEALEFED */

sem wait (3R) X, sem MR T L~ 7+ DMEN0 LY RELLBEFTALY N2 T
Oy 7L, 0&)KREL oL EYT7 4 DEZFEFIRIEICLI>T1IES LT,

PR B

EFE#ETRIZO0 T, ZNUHNORENEIR, =7 —0%AELLZ 2R LET, U
TOWTNPOFRMEFHINEN S &, ZOBBIIEKRL, XOfEZRL ¥,

EINVAL
sem WAYKR LT FLAZIBLTWET,
EINTR
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PITFNICE o TZOBEEBDE D ATENTE L7,

YT+ DRE

sem_trywait(3R)

THNYA T
int sem trywait (sem_t *sem) ;

#include <semaphore.h>

sem_t sem;
int ret;

ret = sem trywait (&sem); /* t< 7+ DHEOEALEFEFD */

sem_trywait (3R) Id, sem 2SFT L~ 7 + DEAT0 X ) K& WA IR T HH51E
WEoT1IHSL LET, COBBMIE7ay 7 L 2WVEEXHREWT, sem wait () &[A
CiazLId, 20, RBELAGEICETCIRED 7,

R AE

EHEETRIZOTT, ZNUAMORVEIX, =9 —DPEE L2 znrml T, U
TOWTNDOLELEBEENL &, ZOBEKIIEKRL, XoEE2RELTT,

EINVAL

sem WAL T FLAZ/L TWET,
EINTR

VITFNMIZE o TZOMBAEIDATN T LT,
EAGAIN

ZOER T HIFITTIIO Y7 EINTWVEDT, sem trywait () TH7ZHIZT Y
7 CTEItA,
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t~ 7 1 OHIRR

sem_destroy(3R)

THNYA T
int sem destroy(sem_t *sem) ;

#include <semaphore.h>

sem_t sem;
int ret;

ret = sem_destroy(s&sem); /* £ 7+ ZHIET S */

sem_destroy (3R) &, sem DRI~ 7+ 2 HIR L 3. £~ 7 + OitfEHEEIE
it E R Ao (Solaris AL v FIZOWTIE, 214X — T D [sema_destroy(3T)] %
Z ),

PR A8

EFERTRIZOO T, TRLUHNOREIR, =7 - AE L2 2R LEd, U
ToO&EPHEE SN D &, ZOBEIIRKL, XOEZRL I,

EINVAL

sem BHETT7 FLADELL DY T A,

[HEE / HEE| HE — tv 7+ & 71201

I— Nl 414 O 7 — FRESE S, FHEEBICE S [HES / HES] MEDa—F
Bl (2= Nl 4-11 B) OF— FHEEHE LU THWE T, 22001~ 7+ TENEN,
Ny 77 OFRAFEAR Y MEERBEH ATy MEERLET, TNbDE<T T 7
. RERHAT Y PASTE L ECTHEEZELFFE, FHFEAT Y FASTE 5 ETH
BEHEEFIEET,

a—rpla1a [AEE / HEE] ME - 27+ 2o 7240

typedef struct {
char buf [BSIZE] ;
sem_t occupied;
sem_t empty;
int nextin;
int nextout;
sem_t pmut;
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sem_t cmut;
} buffer t;

buffer t buffer;
sem_init (&buffer.occupied, 0, 0);
sem_init (&buffer.empty, 0, BSIZE);
sem_init (&buffer.pmut, 0, 1);

(

sem_init (¢buffer.cmut, 0, 1);

buffer.nextin = buffer.nextout = 0;

TR, b HoONIF ) kw7 EHHLTVWEY, ShiZ2 b~

T4 T, MHEFHMET v 7 (mutex By 7)) ERILEE X LET, 2D2D2DEY T+
. MBOEES EEEOREH AT Yy "OFEETLHEAG L, BHROBEE L8]
DFHFEAAT Y bPFET HHEIL, Ny 77 DT 7 A% KL 9, KR
COL)BEHETIE mutex ZHHTRETTD, L7 +OFHBIZRT 0I5
CHEHLTWwET,

a-rEla1s  [AEER /HEE| ME - EEE

void producer (buffer t *b, char item) {
sem_wait (&b->empty) ;

sem_wait (&b->pmut) ;
b->buf [b->nextin] = item;
b->nextin++;

b->nextin %= BSIZE;

sem_post (&b->pmut) ;

sem_post (&b->occupied) ;

a—rpla1e  [AEEE / WHEE] ME - HEH

char consumer (buffer t *b) {
char item;

sem_wait (&b->occupied) ;
sem_wait (&b->cmut) ;

item = b->buf [b->nextout] ;
b->nextout++;

b->nextout %= BSIZE;
sem_post (&b->cmut) ;

sem_post (&b->empty) ;

return (item) ;
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A [ EEAAOY VTREME

FAMRY / HFEEAAT Y 7 2L o T, RESNZIAERIIS S 23479 5 BED
FLAMY) EPUI 5 E SAARDRICR ) 9. mA) / HESAAT Y 7 ITH—
DDOFERT, iAMDY F/2EHEZARE-FTO Y Z7HHETT, BREEET S
. ALy FRETHHMEW 2 EF Z AR T Y 7 2GS 208 05 H ) 3, HHBAIC
Fa3hAaruy 73, ETOHEAMY) Ty 7 PHERENDL T THIIZZD T A

T—=F N=ANDT 7 2 AFHAHAMY / FEEZAHTy 7 ICZAPSELZEHFTEE
o ANV BIECI oTL - FOERPELLEEINL I LI RVOT, FAND
J EERAAT YV TETF—FIRN—ADL I — FE2BTLCHAMS Z LN TEFE

Fo T—FR=ZA%FHT A6, EXZARBEEHHMBN 2 E X AR DT v 7 2 S
LTz FdA,

T7 4 hOFARY) / EBEAART Y 7 EUAEFETHICE, BEL TV bR
B L. SNEOMM LR TRIER D TRA, GZARY / EEAAT Y ZEMEELT
TN r—varDa—FORBVEICTIEDTERELTHIEENL VDT, 0
B FR RO CTHBICBIETCESE T, S THMALZ2mARY / EXAA
Oy 7 JEWEBRIET AL, ROEKIRLET,

BiAFEET Y 7 I T 5 Solaris AL v FOFEHEIZOWTIE, 188— Y D [pthread
CHS S 2000 % R — GiAMNY / HEAAuy 7] 2ZHLTE
R
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®4-8 AN /EXRAAETO Y ZEEONV—F

12— D [FARY /& 112 — ¥ ® [pthread_rwlockattr_init(3T)]J
EAH Ty 7RO WL

1M3R—=T D [FHAY /& 113X — ¥ ® [pthread_rwlockattr_destroy(3T)]
XhHaT Y 7 BEOHIE]

3=V D [FAHAPY /F  113%—T D
XAH0 vy 7 EHEORE] [ pthread_rwlockattr_setpshared(3T)]J

1A= O [EARY /& 114%—T 0D
XAH Ty 7 lEEDTE] [ pthread_rwlockattr_getpshared(3T) ]

A [ EZAAD Y 7EMEDOMEL

pthread_rwlockattr_init(3T)

#include <pthread.h>

int pthread rwlockattr init (pthread rwlockattr t *attr);

pthread rwlockattr_ init (3T) (&, @AY / FZAATy JESEF T 27
Fattr D, FEFEIZL o TERSNITRTOENEZ, 77+ )V MEICWELL 7,
AL FE A DFARY / FEAAuy 7EULT 7V 27 PEIEELT
pthread_rwlockattr_init ZIFOM L7286, TORRITKRERTT . A
D/ ESAATy VEUA TV 27 e flio THHML I NHAMY / FH AL
Oy 7id, BEA 7Y 27 MCREL5 25 EAME (Hkz&ED) OBy =
77z Td,

Rl
ERHHETHIZ0 T ZNPUHOR) IR, 27 —H%AELZZEERLET,

ENOMEM
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ALY/ FEAARO Y 7 BT TV 27 PEOLT 272002 F) - R
NEEA,

AN | FEAAO Y 7 EBHEDHIER

pthread_rwlockattr_destroy(3T)

#include <pthread.h>

int pthread rwlockattr destroy(pthread rwlockattr_ t *attr);

pthread rwlockattr destroy (3T) (&, @AY / FEXAHxray 7EEAS T
V7 MeHlBELET, HIBRLCA T Y 2 &, pthread rwlockattr init ()
DOIFCH LIZ & > THUMHL S 281> 7256, €OMRIERERTT . HE
I2& o Tld, pthread rwlockattr destroy() (&, attr WEMT 5473 =7
MIAEZRMEEZRET AHEadd ) 7,

ROl
EFHHETHIZ0 T TNPUHORD) IR, 7 —H%AELZZLERLET,

EINVAL

attr DR TAEIIAILETT .

A [ EZAADY TEBMEDETE

pthread_rwlockattr_setpshared(3T)

#include <pthread.h>

int pthread rwlockattr setpshared(pthread rwlockattr t *attr, int pshared);

pthread rwlockattr setpshared(3T) &, 7Ot AHLFOTRAEY / FZA
Ay JEMEEREL T,

PTHREAD PROCESS_ SHARED
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FARY / EFEERAOT Y ZPE DB TCOENTVWELERAEY =T 7 ATELTA
TOALy FIZ, @A) / EERAARTy 708EEZFTLET, k070t
AL o THEAEENRTVE AT IZEIPNGANY / EBERART Y 7120 LT
bARTT,

PTHREAD PROCESS PRIVATE

FAMDY /) BERAT Yy EBETE L0, 2ouy 7 2 P ELZAL Y B
EFLTHEANTERESNTZAL Yy FETFTY, Reb57HLADAL Y K
LEatAy) /) EEAAT Yy 7 2HRIEL LD L LIGE, TOMBITRERTT,
Tk ZWEDFEED T 7 4 v MEIZ, PTHREAD_PROCESS_PRIVATE T,

ROl
ERHHETHIZ0 T TNPUHOR) X, 27 —HFAELZZEERLET,
EINVAL

attr % 7213 pshared 3R TEIEAIETY,

A [ EZAAD Y TEMEORE

pthread_rwlockattr_getpshared(3T)

#include <pthread.h>

int pthread rwlockattr getpshared(const pthread rwlockattr t *attr, int *pshared);

pthread rwlockattr getpshared(3T) (&, 7H L AMFOH ALY / FEA
Ay 7EEE G L £,

pthread rwlockattr getpshared () . attr BWZRT 2 MWL FADBMEA T
TV Mo, UL AREOREBMEOMEEIEL T,

RO E
EFEHTRE 0T, ThUSOR) IR, T7 -5 AELZZ L E2RLET,

EINVAL

attr £ 7213 pshared 73R TAHIEAIE T,
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ALY EZFAAOY 7 DFEH

ALY/ EBEAATy 7 OEWEREL D LI, AN / EERAT Y 7 F
DLOEMILL T, ROBEEH-> T, FAY / FBEXAAT Y 7 20 L
ZZEHIBR LD, gy s Foduey JBERLAED, vy s xikAoDTETET, 22
THHL-GANY / FE2AATy 7 EW e BT 2% . ROKITRLET,

®a9 GANY) / HBEZAAT Yy ZEEDOIV—F ¥

1N6R—T 0 [HEAY / FHER  116— T D [pthread_rwlock_init(3T)]
Ay 7 DAL

N7R=V O [FARY / FEA  117%— T O [pthread_rwlock_rdlock(3T)]
ATy 7 DOFHY Ty 7]

1U8R—=V D [IE7uy 7EAN  118%—=TD
D/ EEXIAALTY 7 OFHEIILD [ pthread_rwlock_tryrdlock(3T)]J
gy 7]

1U8R—=T D [FARY / #FEA  118— T D [pthread_rwlock_wrlock(3T)
AUy r7oEZAALTY T

119X=Y D [Ty 7HEAP 119%—=T D
N/ EEXAAT Y 7 OFEZ AR [ pthread_rwlock_trywrlock(3T) ]
oy |

1208 =YD [FARY /FEA 120 — T D [pthread_rwlock_unlock(3T)
Ay 7 DRFEK]

21—V D [FAHAPY /FEA 121 — T D [pthread_rwlock_destroy(3T)]J
ATy 7 OB
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AR I EZAAO Y 7 DOHERE

pthread_rwlock_init(3T)

#include <pthread.h>
int pthread rwlock_ init (pthread rwlock t *rwlock, const pthread rwlockattr t *attr);

pthread rwlock t rwlock = PTHREAD RWLOCK INITIALIZER;

pthread rwlock init (3T) &V, attr XM SN B EMLHEH L T, rwlock
VBRI L5AMY / HEXAHTy 7 2L LE T, attr 2 NULL O E. T
74NV POFmEAIY /) FEEFAATy VEEPEDNE T, ZORGEOKRIE. T
TANIOGmAY /) EZRAAT Y VEWEA TV POT NV AZETHE L
LTd. VoltAWIMELZz0y 713, #YVELTHHT 2720 ICHOWIET %
VEEH ) FEA DIULAKIIT 5 L, ALY / FEAAT v 7139 L S
. Oy 7P SNZIRREIC ) 9, M LEADOFEANY / HEEXAHT Y T
Zf5% L T, pthread_rwlock_init () ZIFUH L7286, £ ORRIEAET
o WAL L ZWTHRAY / FE3haray 72 L2560, TORE
[EAETY o Solaris AL v FIZOWTIE, 189X — Y ? [rwlock_init(3T)] % %M L
TLEE v,

T7 AN OHARINY ) FEEAAT Y 7 EWEEHT L0 THN

|¥. PTHREAD RWLOCK INITIALIZER &\ w7 O%AMH LT, #HIZEH Y HBTH
NTWLHARY / FEAHay 7 2L TE I3, ZOHBEOKRIT, /87

A — % attr |2 NULL % 8% L T pthread rwlock init () ZIFONH L., BBy
AL L7 & ERLETY, 2720, 7 —F 2y VBEFTINEEA,

RO E
EF#ETHIZO0TY . ThPUOR) X, =7 —FRELLZLERLET,

pthread rwlock init () PSIEEIIHT L&d o 7286, rwlock 1 ZRIHIL S L
T, rwlock DNFITEERTT .

EINVAL

attr ¥ 7213 rwlock 75/RTHIIAIE TS,
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pthread_rwlock rdlock(3T)

#include <pthread.h>

int pthread rwlock rdlock(pthread rwlock t *rwlock );

pthread rwlock rdlock (3T) &, rwlock EW T 25 AMY / F&AHhT v 7
WA Oy 7 2@ L9, FEAADPT v F 2 RFET, GARNY / FEA
ATy 7 TTHY 7 ENTVDLEZALS WA, B LAL v FIEHEARD
oy 7 PG LET, BEAADPT Y 7 2RFFET, Uy /RHELOEFEZARDD D
%a \HU&LZV/F#m&ﬂbﬂv7%%%Té#55#u$%fTo%%
X&f)‘m&ﬁlk) / EEAART Y 7 ERFLTWALAIE, MUHLALY Fidithk
HXU Oy 7 2R LETA, mAND Ty 7 2R éﬂ&\ﬂﬁn\ IOV L AL v
EEARY) By 7 2GS AFCTUYy 2 LET, 2F D, IO LAL Y R
i pthread rwlock rdlock() *HRNVMEZ I L A, IFUH LEIZ, 1T
UH L AL v F2S rwlock | ;igj&%&ﬂ v 7 ERFEET A A. TOMREAETT,

HEXAAMPOF Ty F 2R TE L VWHEL BT 572010, FHEXARDH
AW IERT DL HICFEETETT, 72 21, Solaris AL v FOFEETIX, &
ERBD AR ITERL T3, 191%—= VD [rw_rdlock(3T) | Z#&M L TL 72

AN

ALy R, rwlock \(ZHEEBOWATH ZHANY T Yy 7 2 R/RFFTE LT, OF

. pthread rwlock rdlock() OO LAn BRI LET, TOHE, A
Ly FIZREOFHATD O v 7@?5&“’2%%&”7}1 7Y A, OF

. pthread rwlock unlock() % n BIFOHE 2 IFIE R DT A,

pthread_rwlock_rdlock () %%, LS N TR WEAIY / H#EAAT v 7
2 L CIFONH SN2 E . COMRIEAETT .

AW DO DFEAIY /) EERAAT Y 7 EFOoTWDELAL Y FIZY 7 F VH5E
SN7HEE. ALy IV ZFUNY RIDLESLE, AT EEY ARD 2o
A LRI, HAND 00 DFHAMY / FHXAA Ty 7L EHHALE T,

Rl
EH# TR0 T TRUSOR) X, T7 -2 5ELZSLERLET,

EINVAL
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attr ' 7213 rwlock 25/RTHIIAIE T,

70y VAN I BEEAAOY JDFEARY A Y 7

pthread_rwlock tryrdlock(3T)

#include <pthread.h>

int pthread rwlock_tryrdlock (pthread rwlock t *rwlock) ;

pthread rwlock tryrdlock (3T) . pthread rwlock rdlock() & [FFRIZHE
AWy 7 2@H LIS, 2720, WINHLD AL v FA rwlock I2FH &A1
7 EBRFFEL TV D2, rwlock TEHEZAAAL Y N7y 7 ENTWHEAE, 2
BIEUE R L £ 97, Solaris A L v FIZDOWTIE, 191°%— T D [rw_tryrdlock(3T)]J
xBTS,

RO AE

rwlock MBI LHANY / BEARAT Y 7 F 727 MM TAHAY T v &
DEEINTEE, RUEIZF0O T, FNLUMNOREYHEHIZ, =7 =25 EL-2
ZRLET,

EBUSY

HEAADHANY) /) EZAAT Yy 7 ZRFLTVWED, GiANY) / HFESAA
Oy 7 THEZARAL Y FHET7HY 7 INTWDL7ZD, GirI) D720 DAL
D/ EERAT Y 7 HEHTEEE A,

AR I EEAAOQYITDEXAAOY Y

pthread_rwlock_wrlock(3T)

#include <pthread.h>

int pthread rwlock_wrlock (pthread rwlock t *rwlock );

pthread rwlock wrlock (3T) &, rwlock XEZH T H5AMY / EEXAAT v 7
WCEXAARAT Yy 72 EHALET, EHLDOXL v F GEAID Al F 72133 X AAMAE) A3
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rwlock £\ ) FAIY / FEAAT Y 7 2 RFFL B wEE IO LA LY F
FFEZAAT Yy 7 2ERLET, NN OGE, ALy FiE, By 7 2 #EET 2
FTr7uv s ENnEd, 2%, pthread rwlock wrlock () OO L2 5RE
NFEdA, BOTH LERIC, B LAL Y F255ANYD / BEAAT Y 7 235 L
TWAIGE ANy 7 FEEZAAT Y 7OELLTH) DFERIIAETT,
FEALMPCOFETOI Y 7 ZERTE R WHEL BT 72012, F AN
A ITERET H L) ITEETLIENFINTVWET, 72& 2L, Solaris A L v
FOFELETIE, FEARDTEAD ITEELL T, 192%— YD [rw_wrlock(3T)
1 2R LTSN,

pthread_rwlock wrlock () 7%, #MHIMLIN TV RWERARY / HEAAT Y 7
L:;(d‘[/“(u?(f}ﬂéﬂf:i%n\ %@ﬁ‘u% iTEfTo
HERAADZDOOFAMY [/ FEERHT Y 7 EFFoTVWDH AL Y FIZY 7 F Vs
bNE, ALy IV T FUNY RIpORLE, B EE Y AR 5h o
GEFEMRIC, FEAADZODOHANY [ FEAHTy 7L 2 BHL T,

PR A8

rwlockf)‘%ﬁﬁﬂ‘% TANIL ) EBEAAT Y 24TV 27 bOEXAAT Y 75
BEINTEE, DVELIR)OEBRPHEELZWVWZEERLET,

¥JOy VAN | EXAAOY JDEZAAOY Y

pthread_rwlock_trywrlock(3T)

#include <pthread.h>

int pthread rwlock_trywrlock (pthread rwlock t *rwlock);

pthread rwlock trywrlock(3T) I&. pthread rwlock wrlock() LRIk ICE
EhAay 7 BHALET, 72720, WINPDA L v RSP T rwlock (773X
DHEZIEZAL) 2RFELTV256. ZOMEIZEML £, Solaris X
Ly FIiZ2ownTi, 193R—=T D rrw_trywrlock(3T)J ESBLTLZE W,

pthread_rwlock_trywrlock () 7%, #MHMLEI N TV AR WEANY / HF ZAHL
0y 712 LT S 7254, %@n‘%% IRETT,
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EXRAADLDDOGHIY ) EERAALAT Y 7 EFE>TWAL ALy FIZV ZFIVH5%
BNGE. ALy NIV 7 FUNY FIRBRLE, BT EEI D AR LD o
A LRRIC, HEEARADDOOFAMY / FHXAA Ty 7L EHRALE T,

UKt

rwlock WERTHHEAY / EERAAT Yy 7 F TV 27 hOEXAAT Y 7 TS
L72A, ROMEIZ0TY, ZRUNMNORVERX, =7 —2FELZ 2 RLE
T

EBUSY

A £7213FEZAATO Y 7V FADO, FEXARDLZOOFHARY / FHZ
AATy 7 TS IEA,

AR I EZAAOY 70)%4:5%

pthread_rwlock unlock(3T)

#include <pthread.h>

pthread rwlock unlock (3T) &, rwlock ’ZH T 55 AWM / EXAADT v
IFTT 2 MRSy ZERRILE 9 IO LA L v B2 rwlock
EVI) ALY / FEAART Y 7 2 RFL TRV E, TORBREASETT,
Solaris A L v FIZDWTIE, 194%— ® [rw_unlock(3T) | =&ML T 728w,

pthread rwlock unlock ZIFONH L CaA LY / FHEAAT v 77T 27 b
LAWY ATV 27 bRl Td, TOFHEANY /EXAAT Yy 7TV«
MIMBOFARY T v 7 PRFEEEN TV EEE, GAND /FE ATy 74T

“fl? MIFAIDIcay 7 a7 FI2% ) £9, pthread rwlock _unlock ()

AT LAL Yy FIZXAREBEOFHAMY Oy 7 2 @RS 5L, OB LAL Y

FEZo+ 7227 FOFrAEETZ %Y £, pthread rwlock unlock() %%

p@ﬁ&ﬁw)/%gﬁ&ﬂ/7jfﬁ/l7F@?%@m%&ybm/7%%m¢é

EL BAIY JEXAAO Yy 7TV N3Oy MRS, BTAER D WK

B2 ET,
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pthread rwlock unlock () MO L, @AY / HEEAAT Y 7T )
FPOFEZART TV 27 MRS AHE, AN / FEEAAT Y XTI 2
Moy 7RSI, iAEED R WVIREIZZ ) £,

pthread rwlock unlock () ZMOMW L72#ERE L THANY / FHEAAT Y

IF TV by JEREEINTZE S, HEOAL v FPEZABDIZDODH
A J FBEAARO Y I F T 27 POER{ERF> TWDLEEII AT a—1) >
Tt EMHL T, HEALDLODOHEANY / FEEAART Yy 74X TV 27 2 fE
BI2ALy PP REINT T, T2, HBD ALy FPEHANY D720 DFAHL
D/ EHFEERAATY 74TV 27 FOERERFSOTWLEES, A7 Y- Y7k
HEMHLT, AN DOLDDOFHANY [/ FEESAHray 277V 27 N 2GS
LAV Y FOEFEIRESNE T, S50, HEOAL Y P2 GAR) oy 7 L#
ERAT Y W DO rwlock I27H Y 7 ENTWAEAIL, GtihI) fl L&
AAHPMOEL LHTIZTy 7 2GS H50PEIHEINTVIEA,

pthread_rwlock unlock () %%, LS N TR WEAIY / H#EAAT v 7
Zxf L CIFONH SN2 E . COMRIEAETT .

ROl
ERHETHE0 T TAPUHNOR) fHIZ, =7 —p%AELZIEERLET,

A | FEZAADO Y 7 OHIRR

pthread_rwlock_destroy(3T)

#include <pthread.h>
int pthread rwlock_destroy(pthread rwlock_ t *rwlock) ;

pthread_rwlock_t rwlock = PTHREAD RWLOCK INITIALIZER;

pthread rwlock destroy(3T) &, rwlock D5/R$ @AY / FEAAT v 7 F
727 beHIBEL, Zouy 7 THHSRTWAERZBRL 5. kLA
7Y x7 b%, pthread rwlock_init () OFUH LIZ X o THUWHMLY 55
R LS E, COMRIEIAETYT, EEIZL-T

lX. pthread rwlock destroy () &, rwlock ST 54 7V = 7 MIAIERME
ARETHIHELDNET, WTNHADAL v F2Srwlock REFL TV & X2
pthread_rwlock_destroy () ZIFOH L7280 RIEIAETYT, wi{LI
TWRWVEHEARY / HEAATy 7 ZHIBELE ) & LI ET HEES A E
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TYo F72. HIRSNZZHAINY / FHSIAAT Yy 7 F 7T 27 MI, HE
pthread rwlock init () TEHHMLTE 3, HIBRLAZEAND / FEAAT Y
77T 27 b EEETICSR L7256 3 AETT . Solaris ALy FIZDOWT
(. 194 =2 D [rwlock_destroy(3T) | % ZH L TL 723,

RO E
EF#ETHIZO0TY . ThPHOR) IR, =7 —FRELLZLERLIT,

EINVAL

attr ' 7213 rwlock 75/RTHIIAIE T,

7Ot ZXDER % 2 /- FEA

LSFETICHBLAZRAMZ) I 74713, 7oL A0ERZH THEHT S L9 12%
ETEET, BEAMICIZRDOEIICLET, T, TORMEROHEBI A 2 E
D= ICHERE NS L)L, RICENT S init () V—F Y ZFOHLETA, 2
NEZEDOT) IT 4 7270 AMMEFREETHIL L 2R ITITVE T,

[H£EE /HEE] REOH

a— NfI4-17 &, wibo [HEER / HER] MEOAEE LHEZE T ZFNn)
DTOLATEHELLZDIDTT, AL IV —FVIiE, 0 l2Wifbans- 251 — %
HBoO7 FLAZMIcwy Yy 7L, FratR gL F 1,

F7uE AN 1 DER SN, HEEOWHENETSINE T, BT R IZAEEED
M AFEITLE T,

COBITIE, AEZELHEBREEZIFOHRTERE LV —F VAR L T E

9, producer driver () (& stdin 26 X F % FiAIAA, producer () & MFUH
L ¥, consumer driver () (X consumer () ZIFUH L CXFEE 2T

D, stdout IZHFEEHLE T,

I— N6l 4-17 O F — Z T, SUEBRICL 5 [HREE / HEE] ofloF— 51
B(A—TFBl 44 2SH) LELTT, 2200EY 7+ TENEN, VWoldWIlho
TNy 77 BERERN Yy 77 BERLET, INHDEY 7 41k, KREHANY 77
WTELTTHEEZERHEE, Ny 7700 Wl b T THEE PR,
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main() {

}

int zfd;

buffer t *buffer;

pthread mutexattr_ t mattr;
pthread_condattr_t cvattr_ less, cvattr_more;

zfd = open("/dev/zero", O_RDWR) ;
buffer = (buffer t *)mmap (NULL, sizeof (buffer t),

PROT READ|PROT WRITE, MAP SHARED, zfd, 0);
buffer->occupied = buffer->nextin = buffer-snextout = 0;

pthread mutex attr init (&mattr);
pthread mutexattr_ setpshared (&mattr,
PTHREAD PROCESS_SHARED) ;

pthread mutex init (&buffer->lock, &mattr);
pthread condattr init (&cvattr less);
pthread_condattr_ setpshared(&cvattr less, PTHREAD_PROCESS_SHARED) ;
pthread_cond_init (¢buffer->less, &cvattr_less);
pthread condattr init (&cvattr more) ;
pthread_condattr_ setpshared(&cvattr more,
PTHREAD PROCESS_SHARED) ;
pthread cond init (&buffer->more, &cvattr more) ;

if (fork() == 0)
consumer_driver (buffer) ;
else
producer_driver (buffer) ;

void producer driver (buffer t *b) {

}

int item;

while (1) {
item = getchar() ;

if (item == EOF) {
producer (b, ‘\0’);
break;

} else

producer (b, (char)item);

void consumer driver (buffer t *b) {

char item;

while (1) {
if ((item = consumer (b)) == ’\0’)
break;
putchar (item) ;

ATV bEE-72TOTF32T
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ALy R4 77JIC&s5awWO0€X@EOy 7

—fEEVICIE IR CX A HETIED Y FHEAD, Solaris ALYy FCTAL Yy K54 75
VEFEHEFICTOABO Yy 7 %479 2 EDWHETY . ML, 215_—=TV D [ 7
Ot A TOLWP OffiH] 28 L TL72E 0w,

TVI7 14 TDHER

ALy RTHELNARIERNLZEHR 7Y I 74 7F, AP D v 7 T3, A
P v 7 1&, A®) —HHE & FEATRB O MW Ci b REMN 2 T3, MHEHE
oy 7 OFEEWIZ, BENDOT 7 A2 HEILT A L TT,

HEHPHBT v 7 ISR TRIFEN S 7)) 37 1 T, FJHERTY. &UEROFE
Higix, RWEOEMICESWTAL Yy FETUY 79562 LTT, 250, ALy
FREDREDIRM T T, £HEHMTAL Yy F2 70y 7 T55681F., ZORIICHA
P v 7 2 Lz b id e ) ¥ A, £72. pthread cond wait () "HRE->
TPRICHERHME T v 7 2B L 20w EE A, 72, dFind 5

pthread cond_signal () MOV L £ TRREOEEI 7O 5, MAHMBE »
JERFELTEB2RITNUIRY) £ A,

w7k, SUEBIVELDAE) —FHEE LI T, KRNI > TEEMZE
BEDOHHEICHHTEE T, v~ 7+ EHKE, Hl#l <% CIRBIZEDS W THREET
LHHTY, $/2, By 7 DE)IIRFETLILEVIMELH D EFLA, ALY FE
Ty 7 L TWAEI 7+ LT, EOALy FLbTT74+0fH%E 1242 &
HNTEFET,

MARY /EEAART Y 7T A L, RESNZ) Y -RAIT S, WITT S
B OFAI D BIECHHR 20 F AR BESTE 3, iAMDY / FEZAART
ZFHE—DFERET, FARYE—FTF EEAL E—FTHEY JARETY, Y
Vo ARERTLHICE, FTAL Y FRPH#EZALT Y 7 20T 2 LEDH )
T, PMbEZXRAAT Y 7 1E, $R_RTOO Y 2@ E s T THATE THA,
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)
ok

AN =74 PIRBFAERTETOT S
27

ZDETIZ, YNVF ALy F& Solaris XL —F 14 » ZFBEE L OBRIZOWTIHH
LEd, T/, IVFAL Yy Fe¥R— T 572012 Solaris XL —F 1 » 7 EaHE
W2, EOX)BEEIMASNZPIZOoOVWTHHAL 9,

B BIR=VO [THEADIERK — exec(2) & exit(2) 2D\ T
n BIR=VD [F A3, TI—4, BLOTa77 1)L

m 133R—T D[R ¥~ 7 — setimp(3C) & longjmp(3C)]
m 133R—T D [EIFEOHIR]

B 134R—=VOD [IWP ERT V2= 77T R]

m 138X—T D [V 7 F VDR

m 150%—T D [ AW oR#E]

70t ADOER — fork

Solaris # XL —7 4 ¥ 7 BREIIZBIF 5 fork () BEDT 7 + b MLEIL, POSIX A
L'y FTO fork () ORILFEL TV HPE> TWE T, 7272 L, Solaris 7 /%
V=74 Y VR OB Z A - P LTwES,

3 5-1 13, Solaris & pthread T fork () OMHEIZDOWT, ME M & HEE T LR
LTwFF, POSIX AL v KF 7t Solaris AL v FOMIZHBT LA 5 T x—A
B WHHIZOWTIE, [-] PMEAShTwET,
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%51 POSIX & Solaris T? fork () DULELD i

POSIX AL v FDA %
Solaris D1 > % 7 = — A Jr—2A

forkl €7 )V forkl (2) fork (2)

UL fork £ 7L fork (2) _

fork - &4 — pthread atfork (3T)

fork1 €5 )L

#5-1 T/RT L2, pthread D fork (2) FADEEIX, Solaris @ forkl (2) B
BOEELI L TT, pthread ® fork (2) B$ & Solaris ® forki (2) BfIF &
L5 L VT O RARERL, F7 O A% T FL A2 OB & ER L
FTA, ALY FIZOWTIEHBFOHLAL Yy FOAZHBEL F T,

ZhiE, FTO R AERB BT exec () EFOHT I 254 I1ICHH L

To EB, £ DA fork() ZIFVOHB LBITOLNEI ETT, ZOBE. F
7t Al fork () EMFOHLZAL Y FUHNDA Ly FOERIZLEL LT

Ao

F7ut AT, fork() ZMUOHLTH S exec() 2MUHT I TOMIZ, 714
TIVEEEFOTHE VI HIICLET, 74 77V EEOFICIE, fork() O
MLBRICHOP TREIN TV AUy V2T 50D H 506 TT, 7L
Ald exec () NY FITD1OPFHENE T, [FEREITS 7P Vel BiEL
PATZ EFH A,

fork1 EFIVICHEITZILELMEDMEBEE Z DRERRR

EEF=ouy 70 L) 2@EEOEEFREIIMAT, KD L) %MEFH Y £
To EFTEINTWVB ALY FA¥1 D (fork () ZMPIMLAZAL Y F) Lkwe &
2. 9479V F 70 A% fork A2 IS L TEFICMEL 2L TIERD
FHA, COWEOMEIX, FFOLADME—DAL v KA, FOF 70+ ATH
AN oA Ly FiZdoTREFEhTCwioy 72568 &9 &35 WREH
WHbHIETT,
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N, o7 a s a0 EBT AL RMETEIS) A, BLAEDT T
77 Mld, fork() HEIFLIERICTF T O ANT exec() MO L E T,
L2L, +7u0ZANTH 2O Z 4T > TH 5 exec () *FOTHTHE. 72
id exec() F 0K E WA, 70 R I 7Ty Fuy 7 IZE#T AT
LtIo

TATT) OB ILERBIRFER/MEL TLAEI WV, bo& b, fork ITH LT
REBTATIT)ZRMEL L TL (DL RRWDPHTH S 720) KE RREIC
372 FHA,

Tl ZIE T 222 I LT E@EF T (ZDM, printf() Ozl y 7 %
BIEHFLTWS), 2B LWVWTOE 2% fork $AERELT T, Z0HE, F70
L ANTHE—D AL v F(T2) #* printf () ZIFTHEIE, <27y Fav
IZRa Y £,

POSIX ® fork() & Solaris @ forkl () (. TNEMNUPHELIZAL Y FOARZHE
# 1 ¥9, (Solaris D fork () ZMUIHEIE, TRXTOAL v FEHEEINLD
T, CORMEIIELTEAL)

Ty Ry 2 &2 CICIE, fork FRICZD X ) Oy 7R FE SN VWE ) IZ LR
NI FA, ZO2ODOROMHE LR HIE, fork 2479 AL v FIZ, 71
AL THLNATREREOH L0y 7 2 TN TE/REELIET

T, printf () TEFDO LI LRI EIETELR VDT (printf () & 1libe (2 & o THT
HEINTWED), fork() OO LIE printf () 2 L TV WIREET
79 &9 LRl F8A,

FAT75)Tay ZEEET LT, ROBELYFIT LT,
m FDOIATITY)VTHEHRTLAIRTCoOT Yy 7 2 HFEICEELE T,

m TDOITATITYTHHT ATy 700y ZIEFZWREICIREL 4. MELO Y
VMR EMEHLZWEGEE, 2y 7 0EG2EMT 5 ETHLOFEESLET
T )

m fork IFUH LERICZENS OO v 7 # G TE 5 L9 BRI L 9, Solaris A
Ly FTIZ, ThaxFfEETTbLLEITNELR ) THA, forkl() ZFOHTE
Bicay 7 2EE L, FOBRLZPHLICEKRLET,

ROBITIE, 9477V EoTHERENETYy 70 A ME {L1,...Ln) T, &
ooy rsouay Z)EED Ll...In T3,

mutex lock(L1l) ;
mutex lock (L2) ;
forkl(...);

mutex unlock (L1) ;
mutex unlock (L2) ;
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pthread Tld, pthread atfork(f1, f2, £3) DIFCHLE2 T4 77D
JAnit () EZ T a VITEBMTEET, £1, £f2, £3 DERIIXRDEBY T,

£1() /* ZOTHXAD fork TAHRIIEITSING */
{

mutex_lock (L1); |

mutex lock(...); | -- By 7 DIEICERS
mutex_lock (Ln); |

}v

£2() /* COFTOtAD fork LABRICFOHTEITENDE */
{

mutex unlock (L1) ;
mutex unlock(...);
mutex unlock (Ln) ;

}

£3() /* ZOTOEAN fork L7ZRBICHOPTEITEING */
{

mutex unlock (L1) ;
mutex unlock(...);
mutex unlock (Ln) ;

}

Fy ROy Z70b) 12006 LT, mutex *x Ty 7 L7z, HTOELANDAL v
K (Solaris @ forkl (2) ZMUH LD TIE R W)PEZLNE T, D mutex
ey 7RETTF 7oL AICa - NFETA, O mutex ¥ 0 v 7T 2720
DALy FIZa¥—sNFIHA, 2D, FOmutex 2y 7 L L) ETHFTS
DL ANDAL y FIZAAICFESZ EI2%) 3,

K8 fork — vfork(2)

TEHED viork (2) BAEUIE, YV F ALy N7 0T T ATIHERTYT, viork(2)
. MO LAL Yy FEFZ2F 70 2123 ¥ —$5 HA forkl (2) IZBPLTWwE
To 72720, ALy FIZHIE L7ZFEETIZIRWDO T, viork() @ F 70 EAIZT K
LAz at—LTHA,

F7at AHDAL v FT, exec(2) ZIFOHTHIICAT) —2LHL WL+
EBELTLZE v, viork() Tk, 7 UL A7 FLAZEBAT-THLAICE
DEFESINT T, FTHIEAD exec() ZMFTHETIHTIL L, BTut R

27 FLAZMARENT T, L2doT, +70t A, #H70 bt ADIREL L
FLARWELI KT A EARUTT,

72& 21X, vEork() MO LT 5 exec() ZMFOHE T EFTORIZ, FrLWA

Ly FEERTAZEIZRERBETYT, INHPREE R LDIE, forkl EF NV & HH
L7z a e, F70 A0 exec () DFEH LOMWIZ D247 7215 T, 13
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EAEDTATTIE [fork - 4| TIE%WDT, pthread atfork() M T
52 LICE o T fork T 2HEMEFELTLLES WV,

g3k — pthread_atfork(3T)

pthread atfork() 3L, forkkl ET VAR LA EZOTy Fa vy 728
Filk S E 4,

#include <pthread.h>

int pthread atfork(void (*prepare) (void), void (*parent) (void),
void (*child) (void) );

pthread_atfork () M#id, fork() ZMIFOHL7ZAL Yy FOI Y TFF AT
fork () DHIZICFUHENS fork DNV FTIEEFLE T,

m prepare /N N 71 fork () OEBIFNIIHFOTH SN T,

m parent /N> F 713 fork () OEBRISHEOPTIFTH I N T,

m child N> F 713 fork () DEIFERICFOHRTIFOH I NI T,

INHLDOENTS NULL ICEEETE T3, ##td % pthread atfork () UM L
DIEFHREETT,

728 2L, prepare )N BT 05, LB RAMEHHBT v 7 2§ THES L, RIZ parent
NV KT L child Ny RIVBENL ZMLTH L Vo772 BAETT, _@; T B

&L THEAN fork END [Fi] 12, KT L2100 7 25T RT fork A ZIFOH
FTALY FIZXoTHREEINLIDT, +70tXATOFy Fay 7Bk EnF 4,

JLH fork EF IV 2L, 126 — VD [forkl EF IV BT L EEMEORE
FOMRRE| THRRFy Fay 7 ofEIZEEE ST,

PR A8

EFE#TRIZ0OTY, TNUNDORERYEIR, =7 —PRELZEZ2RLET, U
ToO&EFEE SN D &, ZOBEIZEKL, XOEZRL I,

ENOMEM

F—TINWVZEEEEN VDT, fork Ny FTIDT L A%34FTEX T H AL
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4 fork EF )L

Solaris @ fork (2) B%id, T 70t AIZ7 FLAEMETNTHOAL Y F(BLO
LWP) OB #EZ2ER L £3, COREZFHTL2DIE, F72 12 AT exec(2) &

FoK PO ERVIHMOT FLAZBHO I —%2HHT 52 EDLBETT, &
fork $&AEIX POSIX A L v FIZIZdH ) T A,
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THEANDTRTO LWP PEHROFFLIRET T 0y 7 b (2L 21X ik
T34 VY= S DB TO Y FENDL) L, ARV —F 1 v 7B
SIGWAITING & W) U7 F I 72 ICEASNZT T7F V) 270 AIED 5,
COYTFNVIIALY FIATTYTUBEEINET, TOL X, FEfHFLEDOAL Y
FAZ7O0E ZMNIZH T LW IWP ZAEK L, @Y LHELIRED AL v K2 #R
LT, HTILWIWP IZE ) B TTEITLET,

ARL—T 1 CTREFERTZIOTFIILY 137



138

SIGWAITING BEME L. %E%Z@X Ly F2EEZEMELTWT, 39 1280 2A
Ly FHPEITHEEIC R o725 A8 LW LWP 2 ER SN A9 89 & REE L Tw
i%hoﬁﬁ%ﬁmtT6XV/FL[WP®TE@K B DO FEATIRE R A
Ly RPEMET 202155 2L 0H ) T3,

thr_setconcurrency (3T) ZIFMTZ LIZE T, TP TES
9, POSIX AL v FT thr setconcurrency() ZfiH$ % & POSIX #EHL Tl 7%
KD EFH, FHEEOL VR TIHEE XV/F%@LWP#TE?%@%@%
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BERGFEFEERTLIOCT, 7O AERTERLTVPIVEENLELLDH Y T,

FRER> T F I

E D AR (SIGINT, SIGIO & &) X, HHWAHAL v FIZx LT, 7utAHEHD

&A%#wﬁﬁﬁﬁlfﬁﬂﬁm WZHEAELET, ERB Y 7 Frid, o ALy K

MOHTRICEONTEL Y 7 FILVDOEAEDL, 2 —% %% Control-C ¥ —% AJJ L7

&t@%%%@%%?% bdHY FT, FERP Y I VvoRIIE, A7 Fro
BITHRD LT,

H AL, FOEYARZZITWNAE LI T FUTAIPRES N TS, &
DALy FCHOMHETEXT S, HHEDOAL v F25, EY AR ZSZITI A Z EA3TE
LIJVICHEENTVIEEAIZ., FOFD 1 DDA Ly FETHEIRENE T,

BEORLY 7V TR RAIZELNIZSE, ALY RBEDOY T FNVERRY
LTwWhliThiE, #nFNos 7PV EHIOA Ly FTRETEET, £/, 7
TOAL Y PSR A7 LTWwWahE &L, Y] OHIPMFIT SN, BOICY AT R
L7722 Ly FiIZko Tl E N F T,

Wit~ 71 7 X%E
Wit~ T4 7 AFET, EEPSITONTCEL V7 F VLB FETT, U
ST F NN BT b R LT b B CE ) ARASAE L7 A & AT A TR 2
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FETT, COHEEF, YUy VALY FOTFa XA THERBY Z7F L EHRS DIC
WL TWET GEEMIEZ, 2—-FBI5-1 2L TL W),

A OBISMVLEIREC O ST E

|

¥/, PL/1 RED—FoT0r77 30T
T

a-rEIs kit Y YT A 7 A
unsigned int nestcount;

unsigned int A(int i, int j) {
nestcount++;

if (i==0)
return (j+1)
else if (j==0)
return(A(i-1, 1));
else
return(A(i-1, A(i, j-1)));

}

void sig(int i) {
printf ("nestcount = %d\n", nestcount) ;

}

main() {
sigset (SIGINT, sig);
A(4,4);

}
T FIVICEET B1RE

pthread_sigsetmask(3T)

pthread sigsetmask (3T) (. ALY FOY T F VIR 7 ZHET L7720 DHEE
T¥o 2F 1V, sigprocmask(2) YATLAI— )R TOLZI3FLTITIDERL
BEx ALy FICHLTITWE T, HTILWAL Y BRI NS L, ZORIIREE
DY T FNTAZIZERT»SHAK ST T,

~)VF ALy N7 U+t ANT sigprocmask () ZIMFHT O
X, pthread sigsetmask() ZMEUHT O L FETT, FEM
X, sigprocmask(2) DV =2 TN R—=TV 2L TLEZE 0,

pthread_kill(3T)

pthread kill(3T) i&. HEDAL v FIZV FFVEXRDL7ZODDOEBKT, ALy K
D kill(2) £FERBIENFTEET, T, TREAZV T FVekb b0
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TlEHYFIFHLTA, 7OXRAIZESNZT7FNIE, 7O AFRDODEDAL v FTH
BT E ¥, pthread kill() THEOLNIZT 7 F NI, RESNAAL v F721F
DHLET X 9,

pthread kill() TY 7 F Va2 %L LN TELDOIE, HEOTULANDAL v
FIZBEOND S EICEBLTLE SV, ALy FilBl+ (thread t Bl) oA %) #i b
PRI TH L0, WEO 7O L APUNDOTOEANDAL v FEIRETE LW
"HTT,

WHRDAL Y RTY 7 FNVDZERITITTDONLLE (N R
7. SIG_DFL, SIG IGN) IFMlH EB VLB TT, TOEKIE, 72L& 21E, 5
ALy FIZSIGXXX # % ET 556, 2D T HEAIZE - TOD SIGXXX ¥ 7 F VAL
BRZOTUEAEZRTIELILETHIUL, WAL Y FBZOY 7 ViR
WoZbt &, ZOTOLRAEEKPETTHLEN)TETT,

sigwait(2)

SYVFALy FFA7 5 LTI, sigwait(2) AMFENEA ¥4 72— 2ATF,
P, SRR IR SIS Y 7 F VRIS 3 R BB BT,

sigwait () &, set BIEICIRE L 72V 7 F AP UOH L AL v FIZEshTL 5 %
T, ZOAL Yy REEBIREBIZLE T, ALY FoEo TWwa I, set I THRE
L7z 7V~ A7 D@ SN, BIRFRFICTEO Y 7P VY AR ELESINLE
S

set B CTHE M ENBETRTOY 7 FViE, O LAL Y FEELTXTHOAL v
FT70y 29 50ENH) TS, #9 LAawvE, sigwait () FIEMICEEL F
Ao

FERAL 7T NS TOE ANDAL v FEREEEL7-WEEIE, sigwait () = f#
MLET. ERML 7 F NV EFOAL Yy FE1IDAEKRLTBE, B2 Ly Fid,
BEOT7OL 226N TL AWM D LIy 7 F V2T RT7ay 74
HENICERLET,

Fr L\ sigwait O FE%:

Solaris 2.5 LLED 1) 1) — X CTld, Solaris 2.5 /N—3 3 Y O L\ sigwait () &
POSIX.1c N— 32 3 ¥ D sigwait () D2 HEAFEHTEE T, L7 7V 7 —
T avkIA4TI)TIR, TELEIFPOSIX KA V7 7o —ARMH LT
Sy, Solaris /S— Y 3 ViE, [FROV ) — AT R— M EINGWTTEEEDLRDH 5 0
5T¥,
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7 - Solaris 2.5 /N— ¥ 3 Y OF L\ sigwait () (&, ¥ 7 FIVOMEHE L W) MLE %
WEHZ L F¥ A, DETD sigwait (2) OEEIKGE L TWAET 7)) r—2 3 Vi,
IOV TN RT A Y A=V LT, FOMEE SIG_IGN PH NV R
THEDBDEIICEHLLZWVIEY 7L =2 5 BEUENH L7720, ZO Y 7 FVITH
95 sigwait () FFONB LTI 7 FIVIdHiEINE T,

INBE2DODN—=T 3 YD sigwait () DWELIE TN EB Y TT,

#include <signal.h>

/* Solaris 2.5 N—T 3 v */
int sigwait (sigset_t *set);

/* POSIX.lc /N— 3 ¥ */
int sigwait (const sigset_t *set, int *sig);

BEDL T FNNESLNTL S E, POSIX.Ic sigwait () IIHPEINTwEZFD Y
FHNVEEIEL, sig CZDY 7T VOF T ANT T, FARICEBEDAL Y Fb
sigwait () ZMFOCHTIEBTEETFTH, ZITWB L 7 F VT EIZ1DDAL Y
R721F D sigwait () 72T 25> TE £ 9,

sigwait () Zffi) &, MM 7 F IV ERPGIES 2l TEET, 2F 0,
FERBAL 7 F NV EREH AL Y R0 5 sigwait () ZFEFOET &, ¥ 7 FIUHF
HLEVWRD FF, sigwait () OFTH LA ELTXTHOAL v FTIERME
TINERAT ST AHIEIZEoT, FERMY 7 FNVEEED Y 7 FNNY RTE0T
WL SRR TET T, FERBIY 7 F NV 2RI 5 2 L AT RETT,

TRTHDAL Y RTIRTDOY T FVEEIZIAZ L, LB L &2
sigwait () ZMOHT L) ICTNE, 77V r—2 a3 iy ZFNVICKET 5 A
Ly FIZHLTEAPIZLEICR) F9,

BE . sigwait () Zff) L XE, YIS PNV EFOAL Y Fi 1 2% 234K
LET, sigwait () @Y AZENTVWAE Y TFNTHo THZITWL D, Fh
PUHDOAL y FTEBoTY 7 F NV EZITMA I EN VI, R DY T
FIUETRTTH Y 7 LTLEZE N,

VITFNBELNTL BE, ALy Fid sigwait () 256 R L. ¥ 7 2L
L., 52ROV T FVEHRELET, SOV 7 F VLB AL v RTIE., JEFE DI #E
BMEBLUANOBEBLEHTE, Mo ALy FELBEDOHETHBZ L L2 LATE
T3 GERIHRED FTVIZOWTIE, 157%—=TVD [TIVF ALYy K4 V¥ T x—
ADRLELVN] EBELTLEE W),
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E - R Y7 F VIS LTIE, sigwait () 2L TEDL R W T L 2280,

sigtimedwait(2)

sigtimedwait (2) (&, FRERMPEHEL TH I T FUDPEOLNTI Ldolz b &
LI —THIFTAEEZHR VT, sigwait (2) LTV E T,

ALy RIEEEY T F IV

UNIX © ¥ 7 F VEEREDS, AL v FIREE VW) EXHTIRENTwET, I
W, Y7V T ATELBEDAL Y FIGELNL LW G2 BT, 8
HOIERPL 7V EPT T T,

ML L7z ALy FCIERAM S 7 FVEFEDO RN, 7 FUNY FT2FEELT, £
CTCYTFNVEMBT LI LRETHETT,

FERY ZFr vz l8$ 5 L) L, ERY 7 v 2 R ICLES 2 2
T, BAAMIZIE, 142%— T D [sigwait(2)] D sigwait (2) TaiBIL 72
sigwait (2) ZIFOH T EICLY, ALYy FRV 7P NVOEEZFEFOT LA TE
E

a- k52 FEFMIT 7V E sigwait (2)

main() {
sigset_t set;
void runA (void) ;
int sig;

sigemptyset (&set) ;

sigaddset (&set, SIGINT) ;

pthread sigsetmask (SIG_BLOCK, &set, NULL) ;
pthread_create(NULL, 0, runA, NULL, PTHREAD DETACHED, NULL) ;

while (1) {
sigwait (&set, &sig);
printf ("nestcount = %d\n", nestcount) ;
printf ("received signal %d\n", sig);

}

void runA() {
A(4,4);
exit (0) ;
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ZoBlE, 3= FFI5-1 2BELZLDTYT, A4 Y IV—F VIX SIGINT ¥ 7 F )
EXA7 L, BEAZNUHBTTFAL Yy F2AER L, ®EZIC sigwait () 2O
LT SIGINT Y7 F V%L T3,

WHRELRDY TN, FEHETIZODAL Y FTYAZ ENTWAZ LIZJEH
LTLEE W, BIEETILODAL Y K, ALV ALY ROV T F VYA %
AT EZNETT, ALY ALY FIE SIGINT 25 HE SN TH Y, sigwait ()
DT/ SIGINT IZHT AT A7 BRHREINFE T,

F72, sigwait () *HHLTWB L &, AT 22— Vb E D ATND GHEME
BV EHFER LTSV,

=Tt vYLT 1T RE
DIUFILVEMET AL )1 OO FEIL, BT VT 4 7 AEEHD T,

TV~ o747 AL 2013, V7 FVPERREESEELZZ L 2R
LTWAZOIZHAED I — FEf 2 fkfESET L THERDS 2 WIS TY . HEDEK
Eholea—FEZGIESHSFETTANDYIZ, V7 F Ny FINRFETENT
To 2FED, VITFMNYFTICE o T, BT - FHORANTE T INTT,

O— Ffl 5-3 T, if XD then BHOAREDPIED I — FETT, setjmp (3C) D
IO LId, 70275 20BEDOL VA IRES jbuf |88 LTO0 THEHIFLE I,
ZLT, Zoa—FE»EfTsnET,

a-FfEl5-3 SET kYU T AT RE

sigjmp_buf jbuf;

void mult_divide (void) ({
int a, b, ¢, 4d;
void problem() ;

sigset (SIGFPE, problem) ;
while (1) {
if (sigsetjmp(&jbuf) == 0) {
printf ("Three numbers, please:\n");
scanf ("%d %d %d", &a, &b, &c);
d = a*b/c;
printf ("$d*%d/%d = %d\n", a, b, c, 4d);

}

void problem(int sig) {
printf ("Couldn’t deal with them, try again\n");
siglongjmp (&jbuf, 1);
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SIGFPE (BN G S RET D L, Y7 FUNY FIPFTIENT T,

YT FNNY RTIE, siglongjmp (3C) PN L £9 . ZOBEUT. jbuf 1TRE
ENTWI LY AYIREEZEICL, 707 F L% sigsetjmp () B2 HHIF S &
iiwfmﬁﬁAﬁﬁzyaxy/7+4/9%Lﬁénfmi¢%

DL E, sigsetijmp(3C) X siglongjmp () DHE 251 THSH 1 2R L E T,
ZOfER, MEO I — FHIZAF v 7EN, while V=T DROYELIZAD &
o

sigsetjmp (3C) & siglongjmp(3C) # ¥V F ALy FTUZ7ILTHEH)Z&D
TEXFETH, JIORL v FTIHHUH S 72 sigsetjmp () DFEFR % -
T. siglongjmp () ZMIFUHT I LI TEEEA,

$7-, sigsetjmp() & siglongjmp() &, Y7 F N~ R 7 E#FE/-I3HETL F
T A5, setjmp(3C) & longjmp(3C) (&, Y7 F N~ AT ZBEMEF/IZETL T
Ao

VT FNNY BT T, sigsetimp() & siglongjmp () ZfHEH L T 723w,

SETYYY T4 7 AR, NSO T CEREINFT, 12 Ada™ 7o s
FSIVIEETIE, COETAMEA IR TVET,

E -7 F VMK LT sigwait (2) ZHRLTHHBLAZWTL 2280,

YITFINCRZE [FERBY T F IR

ALy FISd 2 % etk Wi, [HRAMS s Frie] 850 £5. (%
RS 7 F v gA] BREE, BY A E T BRI 50 O ASREE S LT L
ij—o

[FERIEI S 7 F V4] (T AREDE L D%, BIEOEREN Y ZF AN F
FTIZE BEN) AL CTEEER DT AT REENH S & &TT,

72e 2 X, 707 T AN printf (38) ZIFPH L TWARPIZY ZFIVASEAE L,
FOYTFNVENEFT BNV FTEHKD printf () 2MFOHTELET, TOHE
X, 220 printf () XOHNPRSY & O“Cbi\/‘i?'o Nl (S i RN

¥, printf( 75)/7%)1/ CHEIDATNAE XY FIUNY FIH printf () &
ﬂ??ﬁuﬂéi@b\i? [N =

CORER., FH 7)) 3510 T TIRBRTE T A, V7 FUNY R T EEANSR
BEOBTRIZ A ETEHE, 2B FEHET Yy FO vy 2R BET LML TT,
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7ol 21 printf () PEHSHGEZMHAEPMLO v 7 THRELTWE LREL £
To HBHAL Y FA printf () ZIFPH L TWaEERFIZ, 2F ) MHEHMbo v 7 %
BREFLZZIRRBICH A1, Y7 FNICEDEDATFNZE LT T,

(printf () WFICW A ALy FRLIFTTH SN TW5) Ny R T HED printf ()
EIPOMH S &, TTCICHERHMEE v 7 2RFFL TWB ALy P25, & ) —EMHEHE
fimy 7 2BEELELI)ELET, ZOHR, HEICTYy Fay 7 el 9,

NG R EBEOTWEMEET ZH121F, 29 LIRS L TEELZWE )T
25 CREERERTY VY FVE< A2 T2), Y7 F Ay RSREHTIE [FE
Wy rrvgs] SEDAMIERL2VE 9L ET,

ALYy FORAZ 2FETHI L, BMONE LRI —FLXNVOEREETH L7
O, B Tu s 7 00— % [ERPY 7 FVEE] OOIZBIEL THELN
BRELARY THA,

POSIX 78 [FEREAS 7 F V4] #RAEL TV E LV —F VT E2FK52 1R T
T EDLIBRITFUNYEFETE, INOLOMBERE ORI ERNTE T
S

w52 [EEMIL 7 visa] M

_exit () fstat () read () sysconf ()
access () getegid () rename () tcdrain ()
alarm() geteuid () rmdir () tcflow ()
cfgetispeed() getgid() setgid () tcflush ()
cfgetospeed () getgroups () setpgid() tcgetattr ()
cfsetispeed() getpgrp () setsid() tcgetpgrp ()
cfsetospeed () getpid() setuid () tcsendbreak ()
chdir () getppid() sigaction() tcsetattr ()
chmod () getuid() sigaddset () tcsetpgrp ()
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w52 [T 7V e] B #ie

chown () kill () sigdelset () time ()
close () link () sigemptyset () times ()
creat () lseek () sigfillset () umask ()
dup2 () mkdir () sigismember () uname ()
dup () mkfifo () sigpending () unlink ()
execle () open () sigprocmask () utime ()
execve () pathconf () sigsuspend () wait ()
fentl () pause () sleep () waitpid ()
fork () pipe () stat () write ()

ZUBTHTHE-L>TWVWB EXNDE)IAH (Solaris AL v K
D &)

ALy FOPGEUERTH> TV ARPIZY 7 F VP ELNTE LS EOEEIL, it
KO T, HYVATNAVATFLI— VA EINTR L5 —TRELEWVILDTL
2L, 7atREHTLAVERELET),

B lEETNEHIE, cond wait (3T) ¥ 7213 cond timedwait (3T) A3EJE L
Z2EEE T, mutex 3@y 7 LIEENTWAEZ LT,

Solaris Tl&. AL v F#%cond wait () 721 cond timedwait () T7 B v 7 &
NTWHEE, YAZENTVLRWY T FUHRAL Y FIZELNTL ALV 7TV
INY RIDIFH SN, D% cond wait () F 7213 cond timedwait () (&
mutex * 2 v 7 L7ZIREETRYD £,

T mutex BN FIUNY RINTHY 7 ENTWELEZLEEKRLET, VY7
WNY BT, ALy FORBRWEETLLEXSH L0 LN, 6TYT, 202
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LlE, Solaris 25 V) — A TR Y VB EF TN RIIEHESNLWREELRH 5D
T, SZOFEICKFE L ZWT LS v,

E -POSIX AL v FTIL, pthread cond wait (3T) ¥ 7 F VoG LET
M, THIEZT—TlEH Y FH¥ A, pthread cond wait () (&, 78 v 7 2MRIZf#
Bzl bzRy7z00 2R LET,

a— N6l 5-4 THML T,

a-kpls4 FHEEBTRHE> TV L L EOHED) LA

int sig catcher()
sigset_t set;
void hdlr () ;

mutex lock (&mut) ;
sigemptyset (&set) ;

sigaddset (&set, SIGINT) ;
sigsetmask (SIG_UNBLOCK, &set, 0);

if (cond wait (&cond, &mut) == EINTR) {
Jx TTFOUNEEAE, By 72 IS TWE */
cleanup () ;
mutex unlock (&mut) ;
return (0) ;

}

normal_processing() ;
mutex unlock (&mut) ;
return (1) ;

}

void hdlr () {
J* YT FNUNY RINTOy ZIHMEFEESNS +/

}

sig_catcher () AIFOH S N7-KEETIE, §XTHAL v FT SIGINT ¥ 7 F b
MW7y 7E3NTWELDELET, 512, sigaction(2) 12X > T hdlr() 2%
SIGINT ¥ 7 F VDY 7 FIUNY FTELTHREENTVEHDE L E T, SIGINT
VT FNERAZEER LT, cond wait () TREBIKEIZZ>TWVWAEAL Y FIZ
SIGINT Y 7 F U HESNTLBHE, ALy FEARMII mutex 2y 7 LiEL, £
D% hdlr () MO LT, cond wait () 2°5 EINTR Z7 — TR 7,

sigaction() T SA RESTART 77 7 2 L7 LT, TITRERIZWVI
CITEFE L TL 28, cond wait (3T) Y AT LA T—= VTR WwaD, HEIN
WHIFOTH LN 22 5Td, cond wa TAL Y FA70y 7 ENTnbE &I
VITFURELNTL BE, cond wait () IFHIZEINTR T —TRY) £3,

LB, TT)r—arCid, #HViAENT: cond wait () PMEHME v 7 2
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RSB 2 EIKIE L 20T S, ZOBEIL, FREE SN TREDYD D
EJ
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A DA

SNVFALyY F7a 753 70MED12F, AMTTOMWREZmoL 2 LD TE
B ETT, fERD UNIX @ API Tld, TOSICHLTIFEA LY E—-FERTY
FHATL 2D, 77 ANVTVATLAICHEBESN TV LEELZFIH T 55,
TT7ANY AT LEZEIINANATEPOELLPDOEINF L2H ) THATL
726

ZOTIE, ABHOIWF LR VF Ny 77180 TAROF#E®MEZ H LS+
L5ODAVy FOMHFEEZFHELE T, /2, MPARTD (ALY FE2MH) &
FERPBART ALy FEFHTLZEOMH L2V L b H5) DM@ L FHP A
WZOWTHEBHLET,

ERFREEFOCELELTDOAES

PERD UNIX OETINTIE, AHDIEFERBAMIATONSE L HICR 2, ARTI#EIC
FLT, 70 dEBTHEMPIHLET > TWALIICRZF LA, ABTID
O L2EIR L72RE s ClE, AMTTIEET LTS, AR EDET LT
LHEIVICRZFEFT (o 2E, FERAAERIIAARV —T 14 YV FBEENO /N Y 7 712
T—=F Rk LRITTRAZEDXDH) ),
COETFNVOFMEIZ, 77T ETHEPOTHLOEZ FICHINTWAEDT,
HICHBTEALILETT,

PERD UNIX ¥ A F L1123 % d o 0B EFVICERMET VS 4, ZOFE
FUTIE, ARDERIZMEZEGB L7703 T. 7075 4 0M05% ASD)E
THEOETEZHRIBLATNIETR Y TR A,
COHFEREPETFTVIIEFHETIEID ) TEAD, IEROT VTV AL Y FO
UNIX 7H -t ATHHAT AR D R EDWESTRETH S L W) FERH ) T3,
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FERERIEDEIE

FERABRTDITE A EOEREIZ, SVF ALy FFOF I AL ARBARST
FEHTEFET, BAERIIIE, EREBLABZETEDOERODE T TF =y 795
VI IERM AN N OBELZITHOM DI, My L2A Ly FTERMAL S 2FET
LET, A4 ALy FiliX, pthread join(3T) % LIZ & > TAMITEIEDRE
TreHRLET,

FRIFAAHA

KAV Yy FORMPAHTI TR CEEFEHTE L7020, EAPHABRIPLEICR S
CERIFEAEDYFEA, 727, ALy FTEHRTEZ WIERMA M e
bHY FEI,

BEZEIE, AP =2 LTTF—7F R4 TAEERALEZITIHETT, 2O
H. T —TIEEAINTVABIEZT— T R4 7% ELEELZVEHICL, 77— 7
WCEX AL T2 APMN) =L ELTESTWARITERICT—T 2% LTT,
INEATI 2D H—AINVHADT —FT KA NE, LLEiD T — 7 ~DE X AL
WRETLAEZEEHNLELE ) ARIILET LI, FFHITHIICA-> TR AEXA
HAEREZBITTHLEIHY ¥,

ALy FCIE, HERAAEFERIETE T A, ALy FOEFTEINBIEEPARE
EhSTTd, 2e2I1E, F—7ICWH L TEEFEEBNVEIAAEZITE ) L LTHRT
HETT,

FERHEAAH IRME

#include <sys/asynch.h>
int aioread(int fildes, char *bufp, int bufs, off t offset,
int whence, aio_result_t *resultp) ;

int aiowrite (int filedes, const char *bufp, int bufs,
off_t offset, int whence, aio_result_t *resultp) ;

aio _result_t *aiowait (const struct timeval *timeout) ;

int aiocancel (aio_result_t *resultp) ;

aioread(3) & aiowrite (3) DL, pread(2) & pwrite(2) OFNIZEFN
TR TWE o EWIE, 51 A P ORBRIZHEN 12B8MEhTwbZ LT
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9, aioread () 72l aiowrite() MU T &, AMIERESRIEINE T
(B BT, AMDERPFELITINICANSGNE T),

COMTH LIET Ty 7 SHFIHNE L. resultp ORISR ICH TIRESR S L
F9, ZMidaio result t MOHHAT, RO7 4 =)V FTHEEINLTVWET,

int aio_return;
int aio_errno;

MO LAY 5 &, aio errno ICTZ T —I— FSBREEINT T, 9 ThWni
Bl ZOT 4 =V FIOEREERPIEE SR LAPICANR S N2 L Z2RT
AIO_INPROGRESS Wik SN E T,

R A RIEDO T T, aiowait (3) THO2Z LN TE I T, ZOBBII, &
HD aioread(3). T 72id aiowrite (3) TIHE L7 aio_result t EEARND
KAy EBRLET,

ZDFEH T aio _result t 121, read(2) F72id write(2) O EH & A IERM
W= a YU TIE N & W LB E SN T T 2D read 7213 write
WIEERT L72H4E. aio return ICWEFATFE S NS M ESNE T,
REHT L7724, aio_return 1213 -1, aio_errno 11T T — 3 — FAEES

nEd,

aiowait () (213 timeout 51EASH V) . IO LEAIOFF LR 22 C&E 9, 22
IZ NULL R A ¥ Z4gE UL, BHRICHE LI BERICZ D £3, $72, fE0
DVRESNTVLMEREIET RS VI OBEIE, oo KRRV E W) EERIZ
%) FES,

eI A T HEE % BAG L B O MLEE % 1772 > C aiowait () CHIEDZET %
o, HAHWVITERES TRICERPICESNTL B s1610 2FIHT 5% L w9 HiE
N FT,

PREIRRED A NEAEZH D ET & 21, aiocancel () ZfHHLET, ZDIL—
FUENOHTE X, WOHEZF) LT LI ERPARTTBIEOEREZEMNT LT F
LA EBTRELE I,

HEAHDEFLWAHAS X FLO—IL

BHDOAL v FDFE L7 7 A VELik+ 2o TR AMITIRIEZIT ) HE. 16k
DUNIX DAMHA ¥ T2 —ZADBAL Y FIZH LTHRETELRWEERH D F

To COMBEMNELLDIE, ARDDPBRNIATONEVEETY, VAT LT —
JV 1lseek(2) T77ANMET 7y b2 EL, €DF 7ty P TRD read(2) %
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7213 write (2) 2O LT 7 7 A4 VNOBAEBBNE ZIBETAHEETT, 20
aé\ﬁt774»£f%_ﬂbf@ﬂ@xv/b#lw&s>%%ﬁbfbi5
EFENRELET,

COFEE, HLWY AT L T—) pread(2) & pwrite(2) CTHBETE T4,

#include <sys/types.h>
#include <unistd.h>

ssize_t pread(int fildes, void *buf, size_t nbyte, off t offset);

ssize t pwrite(int filedes, void *buf, size t nbyte,
off_t offset);

INSEDVAT LA NVOEMEE, 77 ANVFT 71y bEIRET L2005 A8
MENTWEZEZHREWT, read(2) & write(2) EFNFNFLT

T, 1lseek(2) DItV IZ, TOF5IETHF 7y MEFRETNE, #HEHOAL Y F
#%HL774»£¢%~ﬂbfﬁéukmﬁﬁW%£ﬁféi¢o

getc(3S) & putc(3S) DLE

EREAHDICE LT, 9 1 DHEEDN ﬁ)k)i@_o getc (38) X putc(38) R T

w7 0E L TEEINTVEDIEFIERICENET S c‘:w')EEEE“CJZ CfEHEN
TWET, 7T FLDV—=TATHH) LED, REZRICTHLENLZVNLT
T

LrL, b3, ALy I LTREIRL I)BHEIN 20, ATk b
AP REC > T0IT, BHE, PR LED)220NET 7V —F ¥ 55 M
o v 7 LoD ST E 7,

COMEEZNET L7202, TNHOF~ 7 8L LT getc_unlocked(38) &
putc_unlocked(3S) #° Tﬁ_{ﬁéﬂ“(\/‘i@"o

IhsoftEvrso0ldmutex 0 7 LAWVWOT, ALy FIZX LTLEETIE
BWF Y TVF VD gete (38) & putc(3S) CAFEEICEETT,

LaL, N6 ALy T LTRER FETH) 729 NE 3 UNLLYIF
) — 2 2R 5 mutex & flockfile (3S) & funlockfile(3S) THIRAYIZ
Oy 7 723 RELATER) FR A, V—T DIl % flockfile() &
funlockfile () THl&, IV — 7T DM T getc_unlocked() &
putc_unlocked () ZIFUHIL 3,
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H

i

HEEA LR T I—AERELTIEHEWT >
X1 —RX

COETIE, BELEIATIVIEODNT, YAF ALY FISHT HRELNIVEE
TLET,

m 155%—=VD [ [AL vy P4 |

m157R=VD [FVF ALY AV F T2 —ADEEL )]

m 159X—=T D [ [JEFMI Y 7+ vie4 | B%

B 159R—TD [54 75D [MT-%4] LRIV

[ 2Ly K&EE]

[ZVLy F&EE] L3, =97 27 A0BE TN, #EOAL Yy FHF—%
T 7R ALTEETLEEXIL, ZOEFLL o TT = DEPIELL 2o/ Ik
L o/ $ 500 2hl#T 252 & T,

ALy FETT— 2T LLEPZVWEEEF, ALy FTEIZHEHPOaE—%
H52F40, BT LLEDNDHEEICIE, WIRMICEBZ 2212k ->TTH
T LADHEEN LB X 2T 5 L) ICHIET 2048 H) £,

FheE o [ALy FREe] L3, ZOFREDPEBD AL v FIZ & o THRKIZFEAT
ENTHMIWRIEL EHEDNREVWI ETT, FBIE, ZeMITko 3 BETK
MEhE ¥,

m [ALy FRETIEZRW]
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m [AL v F&E4] — EHML
m [AL v FEE] — MT-%4

[AL vy FELETIELZV] FHETHo T, mutex ¥ 2 v 7§ b5 L iET 5
A THDIE, FOMBIZETILEN [ALy F&Ee] 1) 4, I2— Nl 6-1
it fputs () ZMMBIALL7Z2D DT, RADV—F VL [AL vy FEETIEZ W] 6
T9,

2HFHON —F VEEFLL 7261 TT, T2 TiE, 120 mutex T i X i f7E
T3ELVEIHICLTVET, SHEFLEL SNDEM LD SimwEHE 2D
FT,220DAL Y RS fputs() 2o CTHRL T 7 ANMIIHEIIT L L X1, —F
M) —HERLELLEEIH) FEA, MEORTHY % & 2 LE D S DL
R 77 AV ELT0D L &72IFTY,

WEONV—F ik, IMT-%Z4] OfITT, 22T 774V T LI mutex & 2 v
JLTWEDT, 220DALy FPRELZ 77 A NVICEBICHEITEET, oF
D, V=FU» IMT-%4] THreid, [ALy FE4e] T, L2bZFON—F
YOEITVERICEZEE RIS VW L e ERLE T,

a—rfile-1 [ ALy N4 | OB

/* ALy FEETIE RV */
fputs (const char *s, FILE *stream) {
char *p;
for (p=s; *p; p++)
putc((int) *p, stream) ;

BE5IL */
fputs (const char *s, FILE *stream) {
static mutex t mut;
char *p;
mutex lock (&m) ;
for (p=s; *p; p++)
putc((int) *p, stream) ;

mutex unlock (&m) ;

}

/* MT-Z4 */
mutex t m[NFILE];
fputs (const char *s, FILE *stream) {
static mutex t mut;
char *p;
mutex lock(&m[fileno(stream)]);
for (p=s; *p; p++)
putc ((int) *p, stream) ;
mutex unlock (&m[fileno (stream)]0;
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VIWFRLYy R B2T1—XNDELL NI

[SunOS Reference Manual] @ Section 3 |12 A5 AL v FOY =27 L= T,
ALy FEHR=INTDEA VI T2—RA%, ROATITVIZHELTWET (IS
DHT I OFMIL, Intro(3) DIXZaTAR—=IEBRLTLZEWV),

Safe |44 ZOaA—=Fx<XNVF ALy N7V r—2 3 v o0
LTv%E

Safe with exceptions [#l4}  BISAOAFIZOVTIE, ¥=2T7WX—=J 0 [FEEFIH]

& &4 DE & 5
Unsafe [ Z2&TlE7% ] CDAVE T —AREINVNF ALY K774 —2 32T

HHT20EEM, 72720, B#EBEDAL Y S, 9477
VAN TRIBFICEI TSN WL IZT ) r— a Y lH
TS TE S

MT-Safe [MT-%:4: ] DA YF T r—RlE, YNVFAL Y T 74 RIEEIC
AL TWb, 2F ), #ETH D EFBFICIEATED Y
A—=PFLTWV53

MT-Safe with exceptions [ HI#MZDWTid, [SunOS Reference Manuall @ Section 3
AT & T MT-%0 4 [Library Routines| @ [{EEFHIE] Ofi% SR

Async-Signal-Safe [FEFHIS OV —F L2 T FUNY RIDRLEEIFTET L
7 F VRS BCT&E L, [FRAM 7 FVEeE] Vv=F i3, ¥ 75N
MHEYVAATIHECT Yy Fuy 7122 bkw

Fork1-Safe [fork1-%¢4: | DL EA Y 72— AL, Solaris D forkl (2) F72iE
POSIX @ fork (2) DSMFH S N7z & ZIZ, BRFFL T
Oy 7 &S5

fHé%k C 12, [SunOS Reference Manual] @ Section 3 [Library Routines| (ZFCL#k &
NTWD [RERA VI T2—A] O—EERLIT, iFliz, v=2T7 NV R=Y
EFERLTLZE N,

ROBEIZE ) ZEfbEN TR VWEELH ) 7,

m FTOMEBE IMT-L4] 2758, DUV NVALY R7 77U —3 3 ORI
B RITT,

n FOEBNS., BETELEVWA VY T2 —AEFHESsTnWb, 72k 213, A¥ v 7iC
R LNy 77 ~NORL V¥ 2Ry &) BTy, 29 LB, V=
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Y NI UM (FHATE) ZRBEEEITHE SN TCVLEAELH N TS, £V VTV
OMBLOERIZ [ vl VTV BOB) T NF v M BT,

AE-BEEAOKEIE [ r] TR VEESYLVF AL v FICH L TEED

ENDE, TS aTNR=VEBBLTCLEEIW, [MT-Z4] Tldhwa &8

LS TV B BEIE, R CREST 22, WALy FUALTIEEEHL 2T

(ARSI

[HELTIEEW] 12T 1—XDEHDOYI LN

h BEEx

falfize 4 v % 72— A% b 2% L ODFEKICIE.

IMT-% 4| ZAURBE IR S

TWET, INOLOMEIE, AV P FVOBRBHEOKRREIC [ r] 217562 & TKY
ENFEF, Solaris VAT AICHESNTWS [ r] V—Fra2RK6-1IRLET,

£6-1 JVITUMTUNREK

asctime_r(3c)

ctermid r(3s)

ctime r(3c)

fgetgrent r(3c)

fgetpwent r(3c)

fgetspent r(3c)

gamma_xr (3m)

getauclassent r(3)

getauclassnam r (3)

getauevent r(3)

getauevnam_r (3)

gethostbyname r (3n)

gethostent r(3n)

getlogin r (3c)

getnetbyaddr r(3n)

getnetbyname_ r (3n)

getnetent r(3n)

getnetgrent r(3n)

getprotobyname r (3n)

getprotobynumber r (3n)

getprotoent r(3n)

getpwent_r (3c)
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getservbyname r (3n)

getservbyport r(3n)

getservent r(3n)

getspent_r (3c)

getspnam_r (3c¢)

gmtime r(3c)

lgamma_r (3m)

localtime r(3c)

nis_sperror r(3n)

rand r(3c)

readdir r(3c)



#6-1 VI FTY MR #<

getauevnum_r (3) getpwnam_r (3c)
getgrent r(3c) getpwuid r(3c)
getgrgid r(3c) getrpcbyname r(3n)
getgrnam r (3c) getrpcbynumber r (3n)
gethostbyaddr r(3n) getrpcent r(3n)

strtok r(3c)

tmpnam_r (3s)

ttyname r(3c)

[3ERERS 7 FIvRe] B

[IEFBI Y 7 F v ds ] BB L, Y7 F Ny FIpLREIFUTHT Z L5 T
ELMEBOZETT, FNHIE, POSIX #l# [1EEE Std 1003.1-1990, 3.3.1.3 (3)(f)
D55 R=ITEHRINTWE T, POSIX Bt [JEFMI > 7 F vies | B

Mz, ALy FIA477)DRD 3 S>OMEKS IR 7 vics] BT,

m sema_post (3T)

m thr sigsetmask(3T). pthread sigmask (3T) &¥H{U

m thr kill(3T). pthread kill (3T) &

ZA4TZ)D [MT-Z2] LN

YNVFALY K77 FLNLMTHSINLTREEDSH HIV—F iE, Ehd

IMT-%4] THHRETT,

DOF D, FAERICFECEEINLREEOD LV —F JlE, BITETSINTOLIELLE
TENAZEDPVLETT, 2O, WIVFALy F7a 75 A THEHT 2 3TXT
DIATIVAYE T =R, [MI-Z4] THRINER) FHA,

HIRTIE, 3XTHOIA 7T IMT-LE] Tlrdh FHA, KENLR [MT-%
) ATV ERE2IIRLET, ZOMDOST A 75T b, EWICIE [MT-%

] ZboIBEINET,
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®62 [MT-Z&] o477 Dl

FA4 75

fii %

lib/1libc

1ib/1ibdl stubs

lib/libintl

lib/1libm

lib/libmalloc

lib/libmapmalloc

1lib/libnsl

lib/libresolv

lib/libsocket

lib/libw

lib/straddr

lib/1ibX11

lib/1libC

BETERVWA VI T —AZE, [+ x| (k~vrT472
ZFLIELIETRZZ) BRXD ALy FR4e] 1 V%

T L= AWVH5bH

AL v F O I8f VEFRE— b

E3]5:3 | A )

System V Interface Definition. Edition 3. X/Open, ¥ & U
ANSI C ICHEML L 728459 4 75 1

22 2 R L2 AE) —DE VLTSI 475,
ZEMIZ, malloc (3X) DV =2 T IR_— 3 % 5

mmap (2) N—ZADMRBEAE) —FHYBTTA 77, Al
X, mapmalloc (3X) DY =27 IV R—T %5

TLI £ % 7x—Z, XDR, RPC 7 547 >~ b &H—

/N, netdir. netselect, getXXbyYY f ¥ ¥ 7 = — A&
FETIR BV, 72720, getXXbyYY r BRO A » ¥
ZJr—Ak [AL vy F&E4e ]

AL v FEAD errno ZHRK—}
Ay NI =2ERAOV Ty V5475

BHASA MOy — L EHE— 220071 FF
LA LT

Y NI =T ZET NVAEET LT F)
X11 74 Y N34 TF )Y NV—F >

C++ EfTHREHREL 7V 27 b
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[ZLy REETIEEHEW] 14775
IMT-%4] ThH2 2 EFEEATVAEVT 4TIV OL—F > &, T LF 2

Ly 7077 ApLREINFTET20121E, ZNHDOIFH LAY ¥ 7V A
Ly FCTbND L)L 0nE %) T A,
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A INAILETFINY T

-
—

T,
m163R—TD [RIVFALYy K77 r—arparying)iv]

DETIE, YIVFALy RO T FTLDT IV E TNy ZIZOWTEHBAL F

m168%—TD [TILF ALy FFO 7T LDFINY 7|

YIVFRLy R7T7) =320 X1 )b

Ny T T AN, BERTTT, Vo7 hEICOVWTIR, FRIREFT T 3 U1%%
BHFET,

m YA G IOP:-X-

TNVFALYy RO T ILDTINANEY) U 7I2E, RO DPLETT, C
VoA S LPAME, Solaris ARV —F 4 v VEREBICNE L TWE T,

m FEECI AT

m {7 NV—=F774)

m <thread.h> & <pthread.h>
m <errno.h>, <limits.h>, <signal.h>, B & U <unistd.h>

m 1Z#E Solaris V)~ 1n (1)
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m Solaris AL v FZ A4 77" (libthread) & POSIX AL v FZ 4751
(1ibpthread) £t~ 7 + H® POSIX ) 7V % £ 57 4 77 1) (libposix4) b
ERYER D) 4,

n [MT-%%&| 94777

(libe. libm, libw, libintl, libnsl, libsocket., libmalloc. libmapmalloc
% L)

YT 17 ZANDEIR — Solaris % 7= 13 POSIX

—ERDOBE CROFITR LB &) (&, POSIX 1003.1c HETHOE~ T4 7 A
¥ Solaris 2.4 ) J —ATDE<T VT 4 71 ERZoTWET (REFIX. LOETD
POSIX HEREICHE DSV TWVET), MHOERITT VXA VIHIZEIRL T3, /89 2%
ERDEOMEITIZOWTIE, [SunOS Reference Manual] @ Section 3 [Library
Routines| #ZM L T 728 W,

#7-1 POSIX & Solaris Tt~ 51 7 ADRL 5

sigwait (2) asctime r(3C)
ctime_r(3C) getlogin r (3C)
ftrylockfile(3S) - Feips) getgrgid_r(3C)
getgrnam_r (3C) getpwuid r (3C)
getpwnam_r (3C) ttyname_r (3C)

readdir r(3C)

Solaris ® fork (2) BAEIEITNTHOAL v FEBEEL F 2% U fork Bi1E).
POSIX O fork (2) BI%¥kid Solaris ® forkl () B4 & Mk, MO L AL v FOA
EHEMLET (forkl B1E)o

alarm(2) QML E4 ) F§, Solaris DT T — L IEFD AL v KO LWP 20T
SNFTA, POSIX DT T —2ld 7ot 24T SN T GEMIZ, 182%—Y
DALYy RTEDTI—4] #BBLTLEEW),
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<thread.h> % 7= |3 <pthread.h> D #H A )A #

4227 WV—F7 74 <thread.h> &, IHY VY — A D Solaris ¥ A7 & & L HR
WodHza—RFezar4 V5L EIfEHLET (-1thread 74 770 £ L (1
HHLES) 2OIFATIVIIEMAEDA 5 7 2—A, §74 % Solaris £~ ~

TA VAR DA VT T —AL POSIKX LYV T 47 A% b2 05T 2—ANE
FNTWET, POSIX AL v FT thr setconcurrency (3T) &MU T 72012

3. <thread.h> ZHAAGLEXEDH ) T3,

4227 )V— K774 <pthread.h> (£, POSIX 1003.1c HIETEHL SN TS YL
FALY FA VY 72— ACHEETAHI—F2 Iy AV $5EXIHHLET
(-lpthread 74 77 1) & & 12 LF §), POSIX TR % FEH T 51213, &E
777 POSIX C SOURCE % FELO & 9 |2 199506 LL O (long) ICiET 5 4
BH) 7,

cc [flags] file... -D_POSIX C SOURCE=N (727 L. N (& 199506L)

Solaris AL v F& POSIX ALy RERLT7 7V r—2a v ORTRHATE T,
ZMNIZlE, <thread.h> & <pthread.h> DM F % AAA, —1thread &
~lpthread DELLPDTATF ) &) 7 LET,

WM&EXRMLZYA, 2234 )V T -D REENTRANT %#f§%E L. ) 7 T —1thread
FIRETLH L. Solaris E~Y VT 4 Z ANKEH LT, #HIZT 84 VT
-D_POSIX_C_SOURCE % iE%E L. ') ¥ 7 T -1pthread #f8%E T % £, POSIX t~
YTATANLRL T,

_REENTRANT % 7z (3 _POSIX_C_SOURCE MO#g%E

POSIX BifE% #2413, —D_POSIX C_SOURCE 7 7 2 C 199506L LL_E Ol % f§5E
L7 7V r—2aruxa 24 ) LTL &\, Solaris ifE % L4

(¥, -D_REENTRANT 7 7 7/ #48E LTV NV F ALy K75 4% 384 VLT
73V, TNE, 777 =2 aryOFRTOEV 2= )VIZHBTIEEN T3,

BRA77) 75— aryos (28 21, Solaris AL v F%& POSIX v~ > T 14 7 A
THMT 584), 2 /34 )V C-D REENTRANT 7 7 7 &
-D_POSIX PTHREAD SEMANTICS 7 7 7 4#f8E L F ¥,

B—DAVy FOT7 T )r—3a %384 )V§5%& Xk, -D REENTRANT b
-D_POSIX C _SOURCE 7 7 7 bRELLZWVWTLZE v, INHD T T 7 & REL %
T, errno, stdio Z DU DER VT RTCZEOEFEFHNNE2 L EE T,
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A9 % L. -D_POSIX_C_SOURCE HRE SN2 POSIX 7 7)) r—v 3 »id, &£
7-1 ISR SN TV AV —F Y IZ L T, POSIX1003.1c vt ¥ ¥ 7 4 7 A& #bH &
$ o —D_REENTRANT DADHRE SN2 T T ) r—rarid, Tho6Dv—F YIZH
L T Solaris t~ > 74 7 A%¥HE¥, £72. -D_POSIX PTHREAD SEMANTICS
MHRE S N7z Solaris 7 7V r—>a vz, TNHDNLV—F Y IZM L T POSIX &~
T A7 ARFELE T, Solaris ALY KA VY T —AEFHTAZIELEDTEE
¥

libthread % 7- (4 libpthread & D > 7

POSIX AL v FOEEZ* R LAk, —lpthread 94 79 1) 20— FLTL 7
S\, Solaris AL v FOEELXEEHE1L, ~1thread 74 77V 20— FL &
To POSIX D707 F<Td, —-1lthread ZHREL TV 7 3T5ZLI12LD,
Solaris T fork () & forkl() DX ZHMRF L2 WEENH BT

L & 9, —lpthread #FEF7$ 5 &, fork() DEME% Solaris D forkl () U
LEMMUEDBDIZL, alarm(2) DEMEEZEH L 7,

libthread # il 9 %1213 ~1thread % 1d I~ ¥ FTld -1c DHl, cc I~¥ ¥ F
TUERRZRIZENETNIREL TLZE W,

libpthread 23 % 121% —1pthread * 1d I~ ¥ N TId —1c DHj, cc IX ¥
FTERBICENEFNEE L T3V,

ALy FERWGEWTOr7 I 0%) ¥ 795 E &E, —1thread & —1pthread &
BELZVTLLEE W BET DL, VY V7RHIIYVF ALy FHEHEDRE SN,
FATRICEIEL CLEVET, U, Y7 VALy K77 ) 7= a v OFES
HELIT S, BEZREL, 7Ny ZOBICH- MR E b 2L LET,

71, 34 NVF T a v ERBELIZLDTT,
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POSIX

cc [flags] file... -D_POSIX_ C_SOURCE=_-
[-1posix4] -1lpthread

cc [flags] file... -D_REENTRANT
-D_POSIX PTHREAD SEMANTICS
[-1posix4] -1lthread

Solaris

cc [flags] file... -D_REENTRANT -lthread

K7-1 ay>4)L70—F¥—h
BHODYAIL., thread.h & pthread.h O H X HAALLENH ) 9,

1) 227 T -1thread b —-lpthread bfiF L%\ &, libthread & libpthread
T 2T RTOFCHLAEEL 22D F3, FITRET A 77 libe 12

lZ. libthread & libpthread WO DM > ) 25 NULL Fh & & L THE
CEFEINTVET, ELVWFHEEXIE, 1libec ALY FF 4771 (libthread
F 7213 libpthread) DM AN v 7 SNz X2, TDOAL Y FI4 7T
Lo THASINT S,

RDOEIIICELL w797 2BELCl1daa~ s KTTars6%) 0735
ELCIATTVOHEMMRIETE 22D 9,

.0's ... -lc -1lthread ... (IEL<7%&W)
EALES
.0's ... -lc -1lpthread ... (IEL<7ZWw)

F-ALY FE@HTE Cor 7UTTATIE, 77V —2arvkar 4 VILT
) 2279 5121E, -1thread TIE %< ~mt 72 a Y E2HLET, mt 7 ¥ 3
Y1¥ libthread &V > 27 L, 9477 ) 2@ %EFTY 7 LEFT, —1lthread
FTvarvEMATAL, TUTSTAP AT TTEILENH) FT,

1) > 78D POSIX £~ 7 + F -lposix4 DIETE

Solaris £~ 7 # )b —F » sema_*(3T) {&, libthread 714 77 JICA->TWVFE
Fo ZHUx L, POSIX1003.1c £~ 7 4 b —F ¥ sem * (3R) WL EL T L4
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i3, -lposixa A4 77V %) Y7 LET (X T 4NV —F IZD20TIE, 102X —
VO [T 1] xBHL TSN,

HIEBOES 2 —-ILDY Y
FHT7212, IVFAL Yy bt 7V 27 v EVa— Ve, DRiOF T =22
NEY 2= V&Y Y7 THLE0FEEFHEERLET,

w72 IS4 )VEEOD REENTRANT 7 7 7 DA

7 7 AV OFEHH

O NA VEEDI’E

e SRS

Bt

PRioxr 7y =7 b
774NV (AL y R
fLENTWERWY) &
FLF 7V 2s b
774N

mlwtr7v =27 b

774N

libnsl! o TLI %
HHS 270754

_REENTRANT ¥ 7213
_POSIX_C_SOURCE 7 7
Tl

_REENTRANT ¥ 7213
_POSIX_C_SOURCE 7 7
7&Hh

_REENTRANT ¥ 72
_POSIX_C SOURCE 7 7

7& 0 (L)

B RO A

_errno (FrL\
NAFYT Y
KA b

_t_errno (¥
Lwr> M) FRA
)

HERD errno
ALy REFED
errno D7 KL A

ALy REHRD
t errno D7 KL
A

1. TLI DR S — Bl %5 572012 tiuser.h FHARLLEIHY 7,

NIWFRLy RTATILDTINY T

F<EBIBIX

DRI, SVF ALy RTBT7 I I 7 TEICRIAIAEZRLET,

w IO LBEORAY v 7 ~NORL v F %2 H L VAL Yy FO5IEE LTET,

B REAEY) — (BHEPURET, 2OEFINTWLIRE) 277 A3 5 L X2
HIBECREL Tk,

m 200 Ly RO ELRDIAFET, A CHOEIRERNOEMNZ MR L L) L LT
Ty Ny 2 BREET D, SOREE. —HOAL Y FPRNOERZHEE L.
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) —HDOAVy F2FHOBRZERL, EH0DPEREZRET S X TR
HAET LR E9,

B TTCICRFELTCVW ROy 2R LE) 35 @IENET Yy Fay 7).

n WHIEBOZEMEICHR 2 VHEBEAE LTS, JiUd, FPREEIC X - TRE
ENTVE 7077 ANTRMEBL Vo ARRL, FERGLTILRSH
BEWOHLTWL ZEDHENTY, HEDOIFOH LI 512 &IKET— 5 07
REINTVR2 L) T, ERLCERFESNTHI LA,

B UNIXDY 7 FVEAL Y ReflahfbeTioTwa, JERMN A S 7 Lo
PLZIE sigwait (2) AT ZITE)BENTLE I,

m setjmp(3B) & longjmp (3B) MM L. AT v 7 2 @Edica 7
Ty T 5,

m * cond wait(3T) 7213 * cond timedwait (3T) DI LA S L7
%\%#®ﬁ¥ﬁ 2R L7z,

m 774V FAL vy F% PTHREAD CREATE JOINABLE & L CHR L7-84613. £
%E‘l‘fmﬁﬂi% pthread join(3T) THAMLZTNIER L2V LidENLTWY
o % B, pthread exit (3T) FFCEHB LML ¥ A,

B ANTFOECEHIFIFOCHLEZT %720, REOHBEVZMFHLAY T, <
VF ALy FTOZ 03, YU NVALYy RTOuzZ7saXkn)d A%y 70k
SORRPE L WO THEORKE 20 9,

B A v ORI EDI|EPHEYTLhWnD, TI7+ NV IO Y v 72 iHL
’(b\éo

ROFIZHDEZFELTLEE W, WVF ALYy F7FAF7 5408 %1%, HRICNTDDH
AT, MUANTHRITTETLTOFREI 2 W 3L HV FEFT, I
E, ALY FORT YV a—) Y IZDIEFEPET > TV HE0nh 5 TT,

—fEIZINVF ALy F7E 7T 50N 71F, REE WD L) k% “i@ﬁ

ERLET, ZOLDEITLNVOMEY ROF 51213, 7VL—27F A MIC
TNy TIDH P L —ADOFBERNTY .

INFZ—F 1 UF«qICl&BEHET /Ny T

TNF —7 4 U7 4 (Solaris Y AT 2 D—&) ik, 77V 75— ar&o3477)
25 OVEREMBATIE R ONUE., B, TNy ZICEHLTd, INFL—F 1 74
. VA VBIOEKOLZ—F TR ALy FHRLOBHIERFEHNTLIO
T, YVFALy Fa—FIZHICEHTY,
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INF L—7 4 T4 2fHTAHE, SVFALyYy NTO7 I LDEBHETINY T8
BB ET, prex (1), tnfdump (1) 2 ED TNF L — 7 1 V) 7 1 O )
DFAMIE.  [Programming Utilities Guide] @ TNF L—7 4 ) 7 4 DEEZ S L T
RV,

truss(1) D{FEH

VAFLIA—NE T T FILVOBEIFIZOWTIE, truss (1) ML TL 2 & v,

adb(1) O {FEHA

TLVFAL Yy RO FLANTTRTDAL Y FaEaThALEIX. ALy FE
LWP L I3EFIZA Y T3, FOHEIE. YVFAL Yy R70r 53y 7% E—}
TLHUTD adb I~y FEHWT, EALy Fic7 7tk ATE T,

%73 YIVFAL Y Fxnd adb 2~ K

pid : A pid THRE L7270 AT Ho THEAL, ZOFTTO LWP
3EIET %,

:R TOE ALY DEEYT, TukR b, FOTRTO LWP ZFH SN
;Q)O

SL (FEILL72) 7ut ANOER % LWP &£ —EFRRT 5,

n:1l T —H A% n TIRELZIWPIZYI D EZ 5,

$1 HIEDT7 +—H AD LWP 2 FRT 5,

num:i num CRELLZV 7 F V2 EHT 5,

UToa<xy N, FEFS TV R4 v beRET S0l ST,
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%74 adb 7L—2 KAV FDEE

[label],[count] : b [expression] expression DFAIHE AT 0 DL ZIZT L —2

RA Y MIZky b5,

foo, £££f:b <g7-0xabcdef §7 = OxABCDEF (16 i fH) ® & X1 foo T
#i1Ed %,

dbx OfEMH

dbx Z—7 1) 7 4 Tlk., C++. ANSI C, FORTRAN, Pascal DV — A 717 J A
TNy 7Lz, FEATLZZ)TEE T, dox DI Y~ Fid, SPARCworks™ 7
Ny FEFRLa~xy FeZIFoF£325, BEREK (tty) 1 9 72— A& HHT 5
HBRLZDET, dox ET Ny FTOEEL S, BEETLVF ALY RTE ST LD
TNy ZEFR=FLTVWET, dox &7 /%y TOFEMIL. SunSoft B %8 a1
#h (IH SunPro) @ dbx (1) N~V =2 7 )V ~X— & [Debugging a Program] % S L
TL7Z3 v,

UTWRTRISICHA dox DA T a ik, IRXTYNVFALY RT77Y 7 —
N :/%-H—j—‘?'_ }\‘(‘\%ij—o

%75 dbx DYNF ALy K7O 7S 2LHF 7T a v

*Tva v F=AUS

cont at line [sig signo id] line THEE L72ATH 5 signo THRE L 72 7 F )V THEAT
EHET 5, id 3FATEHEAT L AL v FE/21E LWP
FIET S (57 4V Ol all),

lwp D LWP 2 E£R$ 5. $8ED LWP (lwpid) 1ZH] 1
B2 b,

lwps BEOTOLAD, $TOHOLWP # —EF KT 5,

next ... tid REDAL Y R AT v 7THEITT S, BEIFUH L%

AXy TThHEXIT, FOEBFOELOBZT, T
RXTO LWP OFETHBEERD ) BLICHB SN D, FEAT
WEETH WAL Y R AT v TETTE RV,
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#75 dbx DYIVFALy FTFUurs7 M+ T3y g<

*Tva v

FERUS

next ... 1lid

step... tid

step... 1lid

stepi... lid

stepi... tid

thread

thread -info [ tid ]

thread -locks [ tid ]

thread -suspend [ tid ]

thread -continue [ tid ]

thread -hide [ tid ]

thread -unhide [ tid ]

allthread-unhide

threads

BEDIWP 2 AT v THITThH, ZOLWP DAL v
RWWEFTTRETH A LB E, BEEATX Y 755
L&, TXTO LWP OFETHFHERED ) BITHRH S
5w,

BEDAV Y FEAT v 7FETT 5, BENFOH LA
AXy TThHEXIT, FOEBFOELOBZT, T
RXTO LWP OFETHBEERD ) BLICH SN D, FEAT
WHETHWAL Yy FE ATy TEIFTTE RV,

TREDIWP 2 A7 v TEITT 5, MEEAX Y 77
L&, TNTO LWP OETHREERD 5 BIZHE &
NDZEERw,

TBED LWP

BEDAL v FUETHEETH S LWP

HIEOA VY FEFIRT B, BEDAL v F (tid) 128
NEZDe LTDHd DT 7 # )V MERZBEDOAL v F

BEDAL Y FOEEREHRRT b,

BEDAL Y FOMEHLTVWAO Yy 7 2 —EERT
;Q)O

BEDAL » FefF Ik KB %,
HEDAL Yy FOEILIREZ EERT 5,

BEDAL Yy F(FREFHAEDAL vy F) 2R 2 5L
bo TOAL vy NiE, threads #7323 >D) A T
FFER SNV,

BEDAL Y K (ZEBEDAL v F) Ol RE
T2,

EA Ly FORWE BEEREST 5,

EAL Y KE—WHERT Bo
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#75 dbx DYIVFALy FTFUur7 M4+ TVar g<

F T a v F=AUS

threads-all BHIEERENBEVAL Y F (VY E) 2EKRT 5,

all|filterthreads-mode threads T 72 a v DALy F—EFERICT ANV %

M BDE) PEIRET bo

auto|manualthreads-mode SPARCworks /8y FH O AL v K1 A~ O HEIEH
FREEZBRIICT 5,

threads-mode BEDE—F2Ta—-354, UHioEEoERICHIT
TALy FE72IZ LWP ® ID 28E 3L, gD
CTATADRNLV—=ANY 7 EBLIENTED,
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i

MT 707 2 LEEHEY -

Sun Tlx. Sun WorkShop™ <)V F AL v FE%EY — V&ML T E T, Sun
WorkShop 1213, KD 32DV — Vi flAlENTVET,

m ALY RT7FITAHF
BHERAETRETLEODOY — )b, TUZFIAFOAL Yy FZ L Ol 70
T 7 ANVERRPFFEDOAL v FIZHEH SIS A MY v 7 GHIIT— %) 8FRsh
9,

m Y7 lint

AP v 7 LAY /FEEAAT v 7 OFEFIRIIZ D W TERIG IS L.
Oy 70N ENGEO—BLTwihrwnay 7ol FE2BETs2a~ 2 R
7T = av

m V=TV — )

Fortran MP BX UO'MPC 2 V81 2 X o TER ENT V=T 5 4 I 0 7
T7ANEGAEPLEINT + =V ARIY =y T3 T4 AN I—H A %
7z —A(GUD) BHEINLTVWET,

INHO Y —)id, Sun DA% Y — )L & SPARCompiler™ % §i5k L 72 #4h T, )V
FAVy F707 7 50N BEEFILZ TRRIZLET. ALy K7 F T /9L
V=7 =V OFMIE [WorkShop JGH#] « @ » 7 lint ®F#ME [WorkShop =
< v MRl 2 2 ERBIRLTZ S0,
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Solaris AL v K&{E-/~7RAOT53I27T

ZD#ETIE, Solaris ALY REPOSIX ALy KOF7 7 r—ary7uarss3I v
74 %7 x—A (API) %l L, POSIX A L v FIZid %\ Solaris DKEREIZ DWW T
L ET,

177R—=T D
184R—=T D
188 R—T D
a7
196X — T D
205R—T D
208X —T D
212 —=T D
217 =T D

[Solaris A L v F & POSIX A L v Fd API O M ]
[Solaris A L v FIZFEA DMEE]
[pthread IZHIM4 T 2 & DD H % AT — G / F E AR

[pthread 124143 % & DA% 5 Solaris A L v FDREI%K]
[pthread IZHI2F 2 b D% 2 A — HEHbD v 7 |
[pthread \ZHI2 T 2 b DA% 5 MM — FerF28%]
[pthread |ZHH4 32 b DA D 5 R — v~ 7 + ]
[fork() &Solaris A L v FIZE$ 5[]

Solaris AL v K& POSIX XL v KD APl O LEE

Solaris A L' v K API & POSIX AL v F (pthread) APl X, £6563 771 7 —
Yaryv 7 by a7 IZENEEAT L TR T, &5 50 APL b N HKRTER
L72b D TE 2%, Solaris AL v FOME L pthread DB ERI L 707 J L0
THHT AL TEET,

177



722l 220D APLIFREIZ—FH L TWEDIFTIEH Y 8 A, Solaris A L v Fid
pthread % W% K — T LTWT, pthread |Zid Solaris 1 ¥ ¥ 7 = — AT
FR=FENBVEEPEERTE T, FCEKIZOWTIE, BEREDTFEEIICIE
CCTOMHTA5I8PRELLZ 0D TT,

200 APl A DLETHHATIUE, TNENMF I VIR VA ) 2 L8
T&Fd, T/, ALY AT LT, Solaris ALy KZ T EFHTAT ) r— 3
VEFEATTH—HT, pthread ZITEMHHT 2T TV r—2a 2373452 L D
TaxFd,

APl O E G HHER

Solaris A L' v F & pthread (&, API OEjfERH LD IEFICLI BT E S, £
MHESZH£ -1 ITRLTET,

# 91 Solaris A L' v N & pthread O AHE T

Solaris A L' v F (Libthread) |Z[EAH POSIX AL v F (libpthread) |ZFE#&

ALy PG OHERFD thr T, &~ ALy FEES OHER) pthread_ T,

7+ B DIEFETEDY sema_ =7 4 B DOBEETEDS sem

FAIY /) FEEAALT Y S ML 7Y =2 b (Solaris D% DT 7
7 7% pthread DJEMEA 7YV = 7 b L[AE
TH5)

FT—EVAL Y FO&ARTRE ByHLevrFq 272

ALy PO L Ay a=Y v Ik

WATE DFRE (T L\ LWP OER) & AT

DI

RN LE B R

# 9-2 1, Solaris A L v FOR$ & pthread DK Z LB L2 DTI,
7B, Solaris AL v FORE pthread DA REWICH LD L L TiFFE &
NTWRELAETH, TOFHIIIRELZ->TWAZ ENFH D T7,
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pthread F 7213 Solaris AL v FOMIZH YT L4 > % 7 2 — AN 0WIGEIL,
[-] SEAEINTWE T, pthread HOIEH T [POSIX 1003.4] F 721
[POSIXA4] ARt &N TWwD b DIk, POSIX BIED Y 7V 5 4 L OO —E T
pthread D —#HTlEH Y ¥ A,

#9-2 Solaris A L v K& POSIX pthread ? IL#k

Solaris A L' v F (1ibthread) pthread (libpthread)

thr create() pthread create()

thr exit () pthread exit ()

thr join() pthread join()

thr yield() sched _yield() POSIX.4

thr self () pthread self ()

thr kill () pthread kill()

thr sigsetmask() pthread sigmask()

thr setprio() pthread setschedparam()
thr getprio() pthread getschedparam()
thr setconcurrency () pthread setconcurrency ()
thr getconcurrency () pthread getconcurrency ()

thr suspend()

thr continue()

thr keycreate() pthread key create()

- pthread key delete()
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#9-2 Solaris A L v K& POSIX pthread D #5<

Solaris A L v F (libthread)

pthread (1ibpthread)

thr setspecific()

thr getspecific()

mutex lock ()

mutex_unlock ()

mutex trylock ()

mutex_init ()

mutex destroy ()

cond_wait ()

cond_timedwait ()

RIVFRLy FOTOTZI>Y ¢ 1998 F£ 11 A

pthread setspecific()

pthread getspecific()

pthread once ()

pthread equal ()

pthread cancel ()

pthread testcancel ()

pthread cleanup push()

pthread cleanup pop()

pthread setcanceltype ()

pthread setcancelstate()

pthread mutex lock()

pthread mutex unlock()

pthread mutex trylock()

pthread mutex init ()

pthread mutex destroy ()

pthread cond wait ()

pthread cond timedwait ()



#9-2 Solaris A L v K& POSIX pthread D <

Solaris A L' v N (1ibthread) pthread (l1ibpthread)
cond_signal () pthread cond signal ()
cond_broadcast () pthread cond broadcast ()
cond_init () pthread cond init ()
cond_destroy () pthread cond destroy ()
rwlock init () pthread rwlock init ()
rwlock destroy () pthread rwlock destroy ()
rw_rdlock () pthread rwlock rdlock()
rw_wrlock () pthread rwlock wrlock ()
rw_unlock () pthread rwlock unlock ()
rw_tryrdlock () pthread rwlock tryrdlock()
rw_trywrlock () pthread rwlock trywrlock()

pthread rwlockattr init ()

pthread rwlockattr destroy ()

pthread rwlockattr getpshared()

pthread rwlockattr setpshared()

sema_init () sem_init () POSIX 1003.4

sema_destroy () sem destroy () POSIX 1003.4
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#9-2 Solaris A L v K& POSIX pthread D #5<

Solaris A L v F (libthread)

pthread (1ibpthread)

sema_wait ()

sema_post ()

sema_trywait ()

forkl ()

fork () (AL v Fa¥—)

cond_init () @ type() 5l

cond_init () @ type() 5%k
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sem wait () POSIX 1003.4

sem_post () POSIX 1003.4

sem_trywait () POSIX 1003.4

fork ()

pthread atfork()

pthread mutexattr init ()

pthread mutexattr destroy()

pthread mutexattr setpshared()

pthread mutexattr getpshared()

pthread mutex attr settype()

pthread mutex attr gettype()

pthread condattr init ()

pthread condattr destroy ()

pthread condattr setpshared()

pthread condattr getpshared()

pthread attr init ()



#9-2 Solaris A L v K& POSIX pthread D <

Solaris A L' v N (1ibthread) pthread (l1ibpthread)

pthread attr destroy ()
THR_BOUND flag in thr_create ()  pthread attr setscope ()
pthread attr getscope ()
pthread attr setguardsize()
pthread attr getguardsize()

stack_size () argument in pthread attr setstacksize()
thr create()

pthread attr getstacksize()

stack_addr () argument in pthread attr setstackaddr()
thr create()

pthread attr getstackaddr ()

thr create() THR_DETACH 7 5 pthread attr setdetachstate()
e

pthread attr getdetachstate()
pthread attr setschedparam()
pthread attr getschedparam()
pthread attr setinheritsched()

pthread attr getinheritsched()
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#9-2 Solaris A L v F& POSIX pthread DI #<

Solaris A L' v N (1ibthread) pthread (l1ibpthread)

- pthread attr setsschedpolicy ()

- pthread attr getschedpolicy ()

ZDETHWT 5 Solaris AL v FOREEMHST 51213, V) >~ 7 T Solaris A L v
KNZ 4771 (-lthread) Zf8E L 2T NIEH D T4 A,

Solaris A L' v F& pthread THEREMIICIZE A LD L WAL (BIEL L 91%EH
E)LLTH), ELWA Y7 V—FT7 74 VEREKTO MY AT %R L5
EZEIF TV A TY, Solaris A L v NTRVEAFEEN TV RN EDIZDOWT
(&, [SunOS Reference Manual] @ Section 3 [Library Routines] 7*5 %249 % X —
VEPELT, ZOMBORVEEFTRTLZE W,

Solaris FA#E DA O FEMIZ, pthread D E~Y =2 7V THEU L 7-Zm OB K% iR
NRTL7ZE W,

Solaris A L' v FOME T pthread I WHREZ b2 b DIZO>WT, FELIHML
TWwIEd,

184

Solaris X L v K ICEA D

m 185R—V D [A Ly FEF O]

m 186R—V D [fEIELTWwA ALy FOFHH]
m 186X—V D [AL vy FOEATEDHE]

m 188X—T D [A L v FOIWATED RIS
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ALy RETDOEELE

thr_suspend(3T)

thr_suspend (3T) &, target_thread TIRE L2 AL v FOFETZ 72725 124F 11 &
¥E 9, thr suspend() PIEFHHKT LAFLT, IHBEDAL v FIZETKET
EdHh A,

EIELTWB ALy FIZH L THE thr_suspend () ZHEITLTHRREDH Y £
Ao FIELTWVA ALY FE V7 FUTIHUREI I LIETEETA, ALy MY
FEATEHHAT S ETY 7P VEIREREDOT LT,

#include <thread.h>

int thr_ suspend (thread_t tid) ;

KDOHITIL, pthread TEFH SN TV 5 pthread t tid & Solaris AL v KD
thread_t tid 2’ U T, tid i3, AL o THREMRIZ L > TOFHTE Z
KR

thread t tid; /* thr create() »5® tid */

/* pthread create() THRIN/IZAL Y FRbD */

/* Solaris tid 243 % pthread */

pthread_t ptid;

int ret;

ret = thr suspend(tid) ;

/* TIZEHC pthread ID A EMHT S +/

ret = thr suspend((thread_t) ptid) ;

UK

EERTHIZ0TY, ZRUMNORVEIZ, =T —FEL-ZE2RLET, U
TOEGEPHEIENS L, thr suspend () TR L, BT 2HEZRLE T,
ESRCH

HEO 7O 22 tid ELEL T A,
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ZFEIEELTWBZXLy RKOBE

thr_continue(3T)

thr continue (3T) &, FILLTWAAL Yy FOETETHRLE T, BHLAA
L'y FIZx L CTHE thr_continue () ZFIT L THRIRIEIH ) TH A,

#include <thread.h>

int thr_ continue (thread t tid) ;

BIELTWR ALy FPY 7 FUTIHFRRIENLZ LI ) FHA, ESNTY
FFNVIE, FDAL Y RS thr continue() THHEAINL EFTHRESINE T,
pthread TEFK STV % pthread t tid & Solaris A L v F® thread t tid 7%
[ CCY, tid HIZ, fEAICE > TORIEIIC L > TOHHTE FT,

thread t tid; /* thr create() »5® tid */

/* pthread create() THBIN/IZAL Y F25 D Solaris tid 1T */

/* BT % pthread */

pthread_t ptid;

int ret;

ret = thr continue (tid) ;

/* BT pthread ID A EMHT S +/

ret = thr continue ((thread t) ptid)

R AE

IEFE&ETHIZ0OTY, TNLAHDOREIMEIZ, =7 —FELLZZ 2R LET, M
TOEMEPHHENS &, thr continue () FEMK L, e T5MHEEZREL T T,

ESRCH

HAED T O +¥ 2N tid DHEIEL T A

ALy RKOBTEDETE

Solaris A L' v Fix, 774 WV FTid, FEHEGAL vy FOFETIHRAT AL AT L%E
TEI (LWP) %, Fxh7R AL vy FOEBOHIZEDLETHEL L) L LT,
Solaris AL Y )Xo 7 —JIdGERELHEIZTELRLTH, Al FTukArE
T2 CcxsL1CLFET,
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ENLZTOROIFKEEAL Yy F (FETTE2I—FELE VAT LT—N) 2EFEICH
BT REPYBDD AL, thr_setconcurrency () TIREL TL 23w, fl
AZNTWBEAL Yy FOZEIST 5121, thr getconcurrency () A L T
(AR-J

thr_setconcurrency(3T)

thr setconcurrency (3T) (&, 77V = a P OHRTLEL T HHITEOHE
e AT LIHRLEY . YAT LR, TRRBOALVy FEAMIZLT, 70
L ADVETERHBETEHEIICLTET,

#include <thread.h>

int new_level ;
int ret;

ret = thr setconcurrency (new_level) ;

T ANDOIEREA Ly PR ICHRICT 2080 H 55 L) »id. KL
Lo TEILLET, ALY FYRATLADT 7+ VERETIE, Y AT L EHZ
K§hHZEaHiftIc LT, 70 ACLELRHDOAL y FEAIZ LT T, T2,
WATEZ/NSLS LT ETCTE AL Ty FO v Z7IZRb L v 72 HRENAE L
BWE ) IHATESREINE T,

CDE) BT T 4N NORETIRHZEATEF RSN WIGE, 77D 7r—
¥ a YMilld thr setconcurrency () D new_level DIRE T, AL v FY AT A
WATEOHEME 2R TE T,

FEICARIIC R 5 ALy ROEBEOEIX, new level £ ) KEWZ L H /ST L
bHH T,

RIEZHNEST A ALy FOPEBIFES 27 7)) r—>a T

X, thr setconcurrency () (& o> TEFEHROIBITELZFTEL TBrLnE,
EFMELZTNTOALY FOAT YV a—1) Y ZEdicfibhanwI e hd)
SR

thr create() ® THR NEW LWp 7 7/ CH AT ICHEEZ5.25 2L TEF
Fo NI, BAEDWATELX 1 20 RELTI2NEIH D T,
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R0 &

EEETHIZ0TY, ZRUMNORVHEIX, =528 E L2 RLET, M
TOWTNLOLEMEN T EN 5 L, thr setconcurrency () (FRK L., e
AEZRLET,

EAGAIN
BEOWHATETIII AT LEEORIBREZB2 9,
EINVAL

new_level DEDEA T,

ALy ROATEDOIE

thr_getconcurrency(3T)

thr getconcurrency (3T) (= thr sgetconcurrency () TRRE S N2AFATE
ODBEMERAS L3, FRFICANICE > TWwAH AL Yy FOEBROKIZ, Zofk
DREWZELPSNWIEDLDH D TT,

#include <thread.h>

int thr getconcurrency (void)

= fil
thr getconcurrency () . WICHEATEOHEDHELZRE L 3,

pthread (CHHX 2 D H H 2 FHIREE — st &
V) /| EZAAOY T
ALY ) EEAAT Y EFERTEE, ARICEZARGEPITEELEAL Y FE

1D IZHIRS 5 — 5, AN BAEEFEAR ICEHBO AL v Fr6TE 5 L)1
DTS,

m 189R—T D [FAY / EEXAAT v 7 OWEL]
B 191X—=T D [FHAWD O v 7 OWEE]
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m 91—V [FARY)ay 70 (7ay 7% L)

m 102XR—=T D [#EXAAT v 7 OS]

m 193X—T D [#EXAAT v 7 OS]

B 194R—=T D [FHARY / EEZAART v 7 DR

B 194R—=T D [FARY / EEZAART v 7 OHIK]

FTTIHANY T Y 7 ZEFHELTVWBEAL Yy FPEHEEE, fOAL v RABIE 512
FAHAY Ty 7 BEETET T, BEAAT Y 7 EEET L LS EFEL RN
G EX¥A, TTICEHEZAAT Y 7 ERFLTVWAAL Y FBEHHEE, AT
EXAALTY VOB ZFESTWVAEAL Y RBEHAEE, BOAL v FIZEAD
EEXAADELLOO Y 7 R EETLEEZLFELRITINERD THA,

AR JEERAAT Y ZF, HEHMEE v 7 L) QRETY, LAL, EEXAA
DHENEL . 2O2ZED AL vy 2L ATRICHEAMSNS L) 2T — 5 2 {1#
THEXITHICEREUELE T,
HEOTOELANDAL Y FEMOTO L ANOAL vy RORT, #4HINY / EX
AAT Y 7 EioCRIME & 2541, HiETLIEFNb0 70 A0 TRAESR
LHEZRBUEELR AT —IZ, A / FEXAAT v 7 OFEIBEHERL

(mmap (2) DY =27V R=T 2B, ZOFmANY) / FEZAAOy 72T 0L A
NG ALK o e S

BHOAV y FHFEAMY / FHEXAAT Y 7 2o TR RGLEOT v 7 OERIFT
. FICHBE LR NIEARNETT, 272 L, EXAAAIPI T TL O Y 7 &2 JES
TX WD) ZHEZNM T 2729, Solaris AL v N8y & — IV TldE X AL A
AR L DB ENE T,

FAMY / EESAAL Ty Zix, AT LRI T AL EFH ) T

A | FEZAAO Y 7 OAERE

rwlock_init(3T)
#include <synch.h> (F721% #include <thread.h>)

int rwlock_init (rwlock_ t *rwlp, int type, void * arg) ;

rwlock_init (3T) &, rwlp PRI oA / FESAATy 72t Toy
fRBRARRBIZRRE L E 30 type ITIERDOWIT N ZIRET S ¥ (arg (IBAEITIAH S
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NFE9) (POSIX AL v FIZDWTIE, 116X— Y @ [pthread_rwlock_init(3T)] %
Z ),

m USYNC_PROCESS
COTOELANDAL Y FEio T ANOAL Yy FEORTRHEZ & 52 &
BTELEHIICLET, arg FEH SN T,

m USYNC THREAD

COTUEZANDAL Y FOMZETTHMEZELZENTEEHEIICLIT, arg
FEHEINET,

BROAL y FRLEUEANY / FEAALT v 7 & FEEICOHLL TEIWwiF &
Ao O IZHIEL 72 A =) —ICHBZHERT 2 2 12X o T, GAMRDY / HE LA
Oy 720 tds2LdTEFET, 2OHAIE, type |2 USYNC_THREAD % 1H5E L
b0l HhBINET, —EAMPML LAY / HEAAT Y 71d, oAV
FTfibN TV EEMA S 2 O THMPL L TEwiF 4 A,

TOLANAT =T TOZRAIY /FSAHT v 7 DML
#include <thread.h>

rwlock_t rwlp;
int ret;

/x* ZOTARADHZIFTHHETSE +/
ret = rwlock_init (&rwlp, USYNC_THREAD, O0);

TUEAMAI—=TTOHILY /ZEEXAAT y 7O

#include <thread.h>

rwlock t rwlp;
int ret;

/* TRTOTOLZADOMTHET 2 */
ret = rwlock init (&rwlp, USYNC_PROCESS, 0);

PR B

EFE#HTRIZO0TY, TNUNORYEIR, =7 —P%ELZEZ2RLET, U
TOWTNLOEMEPHHE IS, L, ZOBBIIEKL, T A2HEERL T,

EINVAL
GRS T

EFAULT
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rwlp 721 arg BAK LT FLAZIBLTWE T,

AR Oy 7DESR

rw_rdlock(3T)

#include <synch.h> (¥721% #include <thread.hs)

int rw_rdlock (rwlock_t *rwlp) ;

rw_rdlock (3T) (&, rwlp DRI FHAIY / FEZAAT Y 7 OFmAP YT v 7 24
BHLET, BELZHARY / HBEXAART y 7 PEZAARFICTTICO Yy 7 &N
TWAEE, MO LAL Yy FIZEEZRAARAT Yy 7SN bsETTTO Yy 7 &
Fo ) THRIFNE, FAMY Ty 7 2 EHRLE T, (POSIX AL v FIZDWT

(X, 117%— 2 D [pthread_rwlock_rdlock(3T)| % Z ),

PR A8

EFE#ETRIZO0 T, ZNUHNOREEIR, =7 —%AELLZE2RmLET, U
TOWTFNDPOEEFHRH SN L L, ZOMBIZEREL, JFed2EEZRELET,

EINVAL
SR T o
EFAULT

rwlp DAL T FLAZIBLTVWET,

AR Oy 7OEE(7Oy 75 L)

rw_tryrdlock(3T)

#include <synch.h> (F721& #include <thread.h>)

int rw_tryrdlock (rwlock t *rwlp) ;

rw_tryrdlock (3T) &, rwlp DETHAIY / HEEZAAT Y JOFAIY T v 7
THEGLE) ELEIT RELZHANY / HEAAT Y 7 HPESALHIZT TS
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Oy 7 E3NTWEEEIE. Z9—%RLET, £HToIFE, MO LALY F
FELAMD By 7 ZERL 9, (POSIX ALy FIZOWTHE, 118%—=Y D
[ pthread_rwlock_tryrdlock(3T)| % Z:HH),

R0 &

EFERTRIZO T, TRUHNORNEIR, =7 —AE L2 E2RLEd, U
TOWTNLOEMEPEH SIS L, ZOMBIEIKL, e dTA2HEERLET,

EINVAL

IR T,
EFAULT

rwlp AL % T FL AR LT ET,
EBUSY

rwlp BHETHAMY / FBFEAHOT Y I HPFTTICO Y 7 ENTHET,

EXAA0Oy 7DEE

rw_wrlock(3T)

#include <synch.h> (F7:1% #include <thread.h>)

int rw_wrlock(rwlock_t *rwlp) ;

rw_wrlock (3T) &, rwlp DRI HAMY / HEAAT v 7 OFEZALT v 7 2
BLET, MELBAY / EBEXAAT Y 295, GiAN) F/213EEAAHICT
TICH Yy 7 ERTVWAEE, BMOHLAL Yy Fid, $XRTOFEAYO Y 7 LEE
ABB Y IOPFRENLETTE Yy 7 ENFE T, FtAND / FEEZAAT Yy 7 OFEZ
BTy 7 BRFTELAL Yy FE—EIZ1 2B E$, POSIX AL v F
2DV TlE, 118 — T D [pthread_rwlock_wrlock(3T)| % %),

UKt

EFE#TRIZ0OTY, TNUNDORYEIR, =7 —P%ELZEZ2RLET, U
TOWTNLOEMEPEHE IS, L, ZOBBIIEKL, T A2HEERL T,
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EINVAL
SR T o
EFAULT

rwlp DAL T FLAZI/BLTVWET,

EXAA0Oy 7DEE

rw_trywrlock(3T)

#include <synch.h> (F7:1% #include <thread.h>)

int rw_trywrlock (rwlock t *rwlp) ;

rw_trywrlock (3T) (. rwlp IR AMNY / HZAAT v 7 OFEZAHRT v ¥
ZERLE) ELE T, RELLHANY / ESAHT v 795, GAHARY £7213F
SAAHZTTICO Yy 7ENTWEEEEIL I —2RLET, (POSIX AL v R
2DV TIE, 119%— T D [pthread_rwlock_trywrlock(3T)] % Z:HH),

PR B

EFERTRIIZO T, TRUHNORVEIR, =7 - AE L2 E2RLET, U
TOWTNLOFEMEPEH SIS L, ZOMBIEIKL, e dTA2HEERLET,

EINVAL

IR T,
EFAULT

rwlp AL % T FLZAERRL T ET,
EBUSY

rwlp BHRT AN / BERATy 7Tl y 7E3NRTWwET,
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atAHEY) | EZAAO Y T DERR

rw_unlock(3T)

#include <synch.h> (F7:1% #include <thread.h>)

int rw_unlock (rwlock_t *rwlp) ;

rw_unlock (3T) 1. rwlp 248 $ iAMDY / FHEAAT Yy 700y 7 2R L £
To RBEONRLERDLHEAMY / EBEERAAT Y Z71E, By 7 ERTWT, FUHL
ALy FFHAMOHEFZEEEAAMICEEEL 0230 TR ITIER D ¥
Mo TOFRAMY / FEEAHRT v 7 PEHEEIC R 2D %o TWb AL v FHMl
ZHLGHEE, FOAL Yy KOOI 120870y 7fEKRINE T, (POSIX AL v
FiZowWTid, 120 — Y @ [pthread_rwlock_unlock(3T)] % Z:H),

PR AE

EFERTRIIZO T, TRLUHNORVEIR, =7 - 5AE L2 E2RLEd, U
TOWTNLOEMEPH IS L, ZOMBIEIKL, e dT2HEERLEFT,

EINVAL
S ER) T Yo
EFAULT

rwlp AL % T FLZAZRL T ET,

A | FEZAADO Yy 7 OHIRR

rwlock_destroy(3T)

#include <synch.h> (F721& #include <thread.hs)

int rwlock_destroy(rwlock_t *rwlp) ;

rwlock_destroy (3T) &, rwlp 23T HAMY) / FEhAoy 7 ZHEBELE T,
ALY/ FEEAAT Y 7 OFREFIBIIMR S NE T A, (POSIX AL v FIZDOW
TlE. 121X — Y @ [pthread_rwlock_destroy(3T)| % Z i),
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R0 &

EFE#HTRIZ0OTY, TNUNORYEIR, =7 —PRELZZEZ2RLET, U
TOWTNLOEMEPHHEEINL L, ZOBBIEKL, T A2HEERL T,

EINVAL
SR T o
EFAULT

rwlp AL % T FL AR LTV ET,

PAY /EESAAT Y 7 D)

I— N 9-1 Tid, SRATHMICEAT A MBI CTHRAINYD / FEAA Ty 7 2 L
TWET, DEERSICHL TREDAL v FOSATIHICHARY) HEHT 7 £ ATE
FID, FEAAZT1I2DA Ly FEIFICHIRESIN T, get_balance () BEHF
oWy 7id, HETEE DS (checking balance) & @ EE DK S

(saving balance) Z G&l 4 2HED, FHFIHREIC L o TiTb L5 2 L 2 RFET
B2ONETT,

a-Kfle-1  FATIHEDFHAY / FE AR

rwlock_t account_lock;
float checking balance = 100.0;
float saving balance = 100.0;

rwlock_ init (&account_lock, 0, NULL);

float
get_balance() {
float bal;

rw_rdlock (&account_lock) ;

bal = checking balance + saving balance;
rw_unlock (&account_lock) ;

return (bal) ;

}

void

transfer checking to savings (float amount) {
rw_wrlock (&account_lock) ;
checking balance = checking balance - amount;
saving _balance = saving balance + amount;
rw_unlock (&account_lock) ;
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pthread (CHHYE T2 HDH H 5 Solaris XL v K

DREIE

196

197 =D [AL v FOAR]

200%—T D [IR/INDAY v 7 DRKREED
A%

201—Y D [AL v FE&NT DR

201—TD [AL vy FOFEFTHITIEL ]

200R—=TD [V FIVDAL v RADFE
5]

201R—=T D [MFOHLALVY FOY 7
VIAZDT 7 kA

22—V D [AL vy FOT]

22—V D [AL vy FOMTHEL ]

203%—TD [ALy FEATFT— % H¥ —
DIYER

203R—YD [ALy FEETF— 5 HF—
DFE ]

204R—TD [ALy FEAETF— ¥ HF—
DS ]

RIVFRLy FOTOTZI>Y ¢ 1998 F£ 11 A

197 =T D

200 — T D

201X—=T D

201X—=T D

2018 — YD

201X—=T D

202X =T D

202X =T D

203X =T D

203R—=T D

204X =YD

[thr_create(3T)

[thr_min_stack(3T)

[ thr_self(3T)]

[thr_yield(3T)]

[thr_kill(3T)]J

[thr_sigsetmask(3T)]

[thr_exit(3T) ]

[thr_join(3T)

[thr_keycreate(3T)

[thr_setspecific(3T) |

[ thr_getspecific(3T)]




20— D [ AL v FERIEM O E] 204 =T @ [thr_setprio(3T)]

205 =D [A L v FEILNEN DR 205%— Y ® [thr_getprio(3T)]

ALy FOER

thr create(3T) &, Solaris AL v NI A4 T F V)V —F OHF TR OHHE IV —
FrD1OTY,

thr_create(3T)

thr create (3T) (&, HAEO 70 X IZH L WHIEHIA L v FEZEINL LT,
(POSIX A L v FIZDWTIE, 15— D [pthread_create(3T) | % &),

HLWAL Y FIZESERED S 7 F VIR L AR, BRI & ¥ 7L~ &
7R T B EIEBRL TLZE W,

#include <thread.h>

int thr_create (void *stack_base, size_ t stack_size,
void * (*start_routine) (void *), void *arg, long flags,
thread_t *new_thread) ;

size t thr_min_stack(void) ;

stack base — FTLWAL Y FOBMFHTAHAAY v 7DO7 FLA%IEEL T3, NULL
PIRETHE, LA L Y FIT stack_size N4 "L EDOKEE R L DAY v 7 H5E|
DLToENFET,

stack size — FTLWAL Y ROBFHTALIAY v 7O, xR ELT T, 0 24 E
THET 74NV MEPHEHEINE T, HEIZOLHEL TSIV, TR DfE
THRETAHEHEAEL, thr min stack() TRENZELI D O REZELZHREL TL
728wy,

WEIZ, ALy FOODORAY v 7 M %zH ) B THLEEH) A, ALY F
FTATITVDN, HFAL Y FOAY v 7 HIZIM N N ORIEFEEZ 27 v 72EE O
FRBZLTEY)LBTEST, (AL vy FI4 77113, mmap(2) ® MAP NORESERVE
FTarEMoTEHVLTES, )

start_routine — F L\ ALy FTETT LB zHE L £, start_routine()
TIRELLZEEBIKRTILE, ALy FEZOMBOREVEZ# TIREBICHREL T
T LET GEHIE. 22— D [thr_exit@T)| # M) LTS,

Solaris ALy R&EfE-A~7O953>9 197



198

arg —void TRULB SN ZMEED b Do WH X431 METT . T LD bRELHE
F, ZORA I EFIHETHILICL o THEMICES 2T %D T A,

GIEE 1 DOLPEETEETTA, HBOSE Y G2 572012F, #2nbx 120%
DELTHEEEERICANDREDHET) I—T4 7L TLES N,

flags — M EN DALy FOEEZREL L. @HEIE0 ZHREL T,
flags DfEIZ, LTFIORT 77708y PHAOGREME ) £9,

m THR_SUSPENDED — # LW AL v FZf# LS £ 7, thr_continue() TX
Ly R BT % £ T start_routine IFETENFTHA, TOT7F771F, ALy F
EFEATAHRCERIEMNOERE 2 2T SIHHLE T, YhEEs
ALy FOFETIFEHINET,

m THR DETACHED — #H LWAL v FZEYVEELI T, ZOFHR, COALy FD
ALy F#ENFRZOMOEREI, ALy FRTHBLEBICHAMNTESL L)1
BYET, ZOTTTIE ALy FORT2RFEOLEDPRVE SIZHRELTLE
AR

E R RFEIC L o THIES 2T E, FIEL T ARwg ) sz A L v
FiZ, ZOA Ly FOEKICAH thr create() 2HBEHETAMICKT TE, 2D
ALy F#FENOHEL WALy FIZE) BCcrzerncaEd,

m THR BOUND — #H LWAL v F& LWP ICEHZEWISHEELET @HLWVWAL Y Fid
EEGAL Y FIZR ) ),

m THR NEW LWP — JEfEA AL v FOIWATELX 1 20 LET, Zo%E
¥, thr setconcurrency (3T) TiffTE % 1 f’b)‘iﬂﬁ@ﬂ‘i EEPTnET
»%, thr_setconcurrency () M THESINLIBATEIITEEL A, @
#. THR_NEW LWP ZffET 5 &, IEMEGAL v FEFETT S LWP 7 — )V ITH
LWLWP A1 2Binahid,

m THR BOUND & THR NEW LWP D Z$8ET 5 &, ML 2 DD LWP 234K &
ﬂiTololifﬁnXV/ FD72HOD LWP T, b9 1 DIFIEHEAL v P E
1795 LWP 77— VIZBInE s LWP T9,

m THR DAEMON — #H T LWAL Y F&2F—FE ICLET, T—FE/THWVWAL Y F
BIRTHETTHE, 702K TLES, 7—FEY ALy Fid, 7BEZD
HTRBIEEZS AT, IR TI2ALy FRIZVEINTEA,

TOEADKTIZE, RO2BEYDOFHEEDHY T4, 12 exit() ZIFTHT
HETT, 91213, 70 ANDAL Y KO H THR_DAEMON 7 7 7 %4k
FEEFTIERSINATRTOAL Y FA%thr_exit (3T) MO THET
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To 77V =3 arvIh3EnPROHRTI A 750 Tl & TR0 B I8
MaEhs Fxohhw) L) %RALy FEEKTEE9, THR_DAEMON 7 7 7
X, 7 2DORTEMICEBLAVAL Yy FEAKTLESICHRELT T,

new_thread — NULL AN 2 38 %E T 5 & . new thread DIET 7 FL AIZH LA L v

FOZALy FEINFPEHENT T, 258l B, IO LAl &E
FETHEELZTNRIEIREDTIEA. TOAL Yy FENTFIZ, IFOCH LA 7o+ AR
TRIAMTT,

ALy Rl 1B T 2T 1T, new_thread 12 0 Z 4852 L TL 728 W,

PR B

EF#TRIZ0 T, TNUHNORIMEIZ, =7 —P8EL-Z 2" LET, U
TOWTNIDOEEPHIEE NS L, thr create () TR L, WL T 2HZ R L
EQE

EAGAIN

VAT AMIBREBLE L, oL 2E, ERESNZ IWP T EF T,
ENOMEM

HLOWAL Y FEERT L0055 %AE) =0 FHA,
EINVAL

stack_base ¥ NULL T7 <. L b stack_size |2 thr min stack () DR 0 fH &
DN HfEZIRELE L7

A5 7 OEE

Solaris ALy NTORA ¥ v 7 OEfEIL, HEIL pthread DGE LR L TT, AF v
7 OFRE EBIEDOFEMIZ, 60X—T D [RF v 71Zo0nT| 2L TS,
thr min stack() ZIFOHT &, A% v 7 ORE SO RNMEPHELNE T,
COM¥IE, NULL FHd3 2 FETTAHAL Yy FCRLBELRAY v 7 ERORKE S ZRE
LEdo EHMRAL Y FICLERAY v 7 22IEb > KEVDT, AF v 7D
KRESH/NSLKTBEZEIFHERELTLES N,

MEDORY v 7 282 T2 HEE 280V H) £, 1213, thr create() TA
w277 NV A% NULL IZHREL, A% v 7 ZHOF ) {4 TEZAL Y NI4T
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WCER DL HETT, RV 72 DREEER/ETH/IT7 A5 I121E, HLOKE E%4F
ELET,

b9 12Dk EE, thr_create() TAY v 7T FLAZEEL T, Ay v 7%
NCHSTERT 2 HETT, COBEIE, A% v 7 ZZHOE ) LT Tk R
BMbL—HFHETITHILEFHYVET, 250, ALy FOKRTHICAY v 7 &L
SLRTNER ) 8 A

MBEDOAY v 27 %#dE) B TAHYAEIL, mprotect (2) I LT, A% v 7Dk
BICLTLy B = E2ILTLE S,

/NDZX &y 7TDKRESDONE

thr_min_stack(3T)

thr min stack (3T) &, ALY FOR/NDAY v 7 ORESIEZTHLET,

#include <thread.h>

size_ t thr_min_stack(void) ;

NULL AL v FZEFT L0 ERRAY v 7 Z2HOKRE S RENFE T (NULL
ALy FEid, D% (NULL) Bt & 2 FETTL57-0ICEKSNDE AL Yy FO
ZETH)

ALy FHYNULL T & T ClEWOTHs 2 ETT 258
(¥, thr min stack() DRVELIDHREHRAY vy 7ORES2H YL THITN
% XA,

ALy FOEREEIZ, Z2—DPMBEDRAY v 7 2 8ET A&, FOAXAL Yy K%
FEFT L0 5HRESDAY v 72z, 2—VEEDPHEELZITLIERD
FHA, BIICY Y7 E3NB L) RFEFRETIE, ALY FORAY v 7 DRKEED
ARG EZEZ LA Z LIZRETT,

BHE. L—HFHEADORY v y BN EII LA LIFENTY, EB, 7SV —Ya v
MAEFTREZSEICHE T2 TR TL2LEICR ) THA,
I—HF, ALY FIATIVICAY v 7 DEY) YR TEERLZ D TEET,
LYy FSATS5VDTF TN IDAY v 71id, TXRTOALy FOBERZH-LF
T
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ALy RERFONE

thr_self(3T)

thr self (3T) &, O LA L v FORI 20 L £3, (POSIX AL v K
22T, 26— D [pthread_self(3T)] %% M),

#include <thread.h>

thread t thr_self (void) ;

ALy KOETEHITEL

thr_yield(3T)

thr yield (3T) 1&. BIED AL v 5 A UERIEN 2>, X 0 @& ESEIEAL =
BORIDAL v FIZEATHEZED £, TNLINITORIRSH Y TH
Ao thr yield() OO LAL Y FPZ)THEVIRIEIEH ) A,

#include <thread.h>

void thr yield(void) ;

STFILDRALy RADRE

thr_Kkill(3T)

thr kill(3T) &, ALy FIZY 7 F v akh) 5, (POSIX AL FIZ2oWnT
X, 29X =@ [pthread_kill3T)] % &),

#include <thread.h>
#include <signal.h>

int thr_kill (thread_t target_thread, int sig) ;

MUOBLALyYy RO TFILIITIDOT 7R

thr_sigsetmask(3T)

thr sigsetmask (3T) &, PO LAL Y FOY 7 F VTR OERSEE%
fTegd,
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#include <thread.h>
#include <signal.h>

int thr sigsetmask(int how, const sigset_t *set, sigset_t *oset) ;

2Ly ROKT

thr_exit(3T)
thr exit (3T) FA Ly FZ# TEEEd, (POSIX AL v FIZoWTIE, 32X—
YO [pthread_exit(3T)] % &),

#include <thread.h>

void thr exit (void *status) ;

ALy ROBTHEDS

thr_join(3T)

thr join(3T) BRIIAL Y FOKT2FEL E T, (POSIX AL v FiZDWT
X, 16— ® [pthread join(3T)] % &),

#include <thread.h>

int thr_join(thread_t tid, thread_t *departedid, void **status) ;

BELZZAL Y NORTHD
#include <thread.h>

thread t tid;
thread_t departedid;
int ret;

int status;

/* ALy F [tidl O#THEL, status DIFEDH Y */
ret = thr_join(tid, &departedid, (void#**) &status) ;

/* AL v F [tid] O THL, status DIRERL */
ret = thr_join(tid, &departedid, NULL) ;

/* AL v F [tid] O THDH, departedid & status DIEELRL */
ret = thr join(tid, NULL, NULL) ;

tid 25 (thread_t) 0 O¥AIE, thr join() F 7O ANOY Y HE S T 2w
FEEOALV Yy FOKTEFELET, 20, ALy F#ATEZEE L2 T0UE W
DEESNTVWARWVWAL Y ROENLDHT T 5L thr join() 2EmL T 7,
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e 1S A Y ==Y
TEOAL Y FOKRTHE

#include <thread.h>

thread_t tid;

thread_t departedid;

int ret;

int status;

/* ALy F [tidl O#THEL, status DIFEDH Y */
ret = thr_join (NULL, &departedid, (void **) &status) ;

thr join() TAL v Fi#ilT& LTCNULL #48E 35 &, 7HELANOY Y B S
NTVWRVEEDAL Y FO#KTE2EEL E 7, departedid 121&, #TL72AL Y FD
ALy RG2S E 3,

ALy FEETF—2Bx—DEK

Mz L5l icdiud, ALy FEA T — % & Solaris D b D b POSIX D b D
LE LT, TOHTIlE, Solaris DEEOMEZFHH L T4,

thr_keycreate(3T)

thr keycreate(3T) . YUXAANDAL Y FEFT— ¥ ikl T 567200 F —
ZE) B TET, (POSIX AL v FIZOWTIE, 20— YD
[ pthread_key_create(3T)] % ZH),

#include <thread.h>

int thr_keycreate (thread key t *keyp,
void (*destructor) (void *value)) ;

2Ly RKEBETF—2HX—DHNT

thr_setspecific(3T)

thr_ setspecific(3T) &, P LA L v FT, fH (value) & AL v FEHT—
¥ DX — (key) % #E O FFo (POSIX AL v FIZDWTIE, 22%—=Y D
[ pthread_setspecific(3T)| % Z:H),

#include <thread.h>

int thr_setspecific(thread_key t key, void *wvalue) ;
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2Ly FEBETF—2HxF—DEE

thr_getspecific(3T)

thr _getspecific(3T) (&, key TIHREL72F —IZH TSN TW B HIEDE
%\ valuep L TV ABMEICHEML 3, (POSIX AL v FIZDOWTIE, 23%—7
? [ pthread_getspecific3T)] % £ ),

#include <thread.h>

int thr getspecific(thread key t key, void **valuep) ;

ALy MEEIBDEE

Solaris A L' v FTCIE, BRIEMNSHHEEZLL AL v FEERT 534, SUSPEND
E-FTERLET, LT, EIEKRED L 212 thr_setprio(3T) %o T
ALy FEREMEZETL, Efr2HBALE T,

WE, EEEAL Y FOATF V2= 7id, 7atANOMBDO AL v K& ORfR
ﬁﬁ%%ﬁtti%&ﬁ%%ﬁ:ﬁdwfﬁbniﬁo%@@@%Wﬁﬁbnt
D. I—=ANVDPERLAEDTEIEEZD) THEA, ALy FOEENEAIZEE IR
—TH Y., EHEM T T2 DOEEIEN 2 R L £ 3,

thr_setprio(3T)

thr setprio(3T) (&, DT B L AND tid TIHREL72A L v FOBEILNER
% | newprio TIRE L72BERIMAMIZEHL £ 9, (POSIX AL v FIZoWTId, 28
~N—3 D [pthread_setschedparam(3T)] % Z:H),

#include <thread.h>

int thr_setprio(thread_t tid, int newprio)

ALYy FOARAAY 2= 7d, F74NVFORETIE., HRIEOBLIFENZET 0
o R Wif@ﬁl®lm%&ﬁ%muhﬁowfﬁbhiﬁwdf?%éh
ALy Fid, B L WVEBEEMO/KRNA Ly FRLFETEFELZHEIY L, B
DBERIEN OB WAL v FISIZETERZZED 9,

thread_t tid;
int ret;
int newprio = 20;

/* EIRREEOA L v FEAERT S +/
ret = thr create (NULL, NULL, func, arg, THR SUSPEND, &tid) ;

/* FIEREOF ALy P LTH LWBHSEIE. 2 5E$ 5 +/
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ret = thr setprio (tid, newprio) ;

/* BILREOF-A Ly F e LB TGS 2 +/

ret = thr continue (tid) ;

Ly FEEIRRLOIE

thr_getprio(3T)

thr_getprio(3T) &, AL v FOBUIEDOBERIAMLZ WAL T, &AL Y NidE
B O ESENEN. % #87K L £ 97, thr getprio() &, tid TIRESIN/-AL vy FOIHR
TEDBEIENERL % . newprio B3R L TV AMEITAEM L L, (POSIX AL v FIZDOW

TlE, 29— D [pthread_getschedparam(3T)| % Z:HH),

#include <thread.h>

int thr_getprio(thread_t tid, int *newprio)

pthread (CHEY T2 L DA % 2 REREEH — HE
BEfth oy

m 205X— D [mutex O FHAL ]
B 207%— D [mutex O HIKE]
m 207%— D [mutex DL ]
m 208%— D [mutex D]

m 208%— D [mutex DES (7T v 7% L))

mutex O #HA{E

mutex_init(3T)
#include <synch.h> (%721 #include <thread.h>)

int mutex_init (mutex t *mp, int type, void *arg));
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mutex_init (3T) &, mp 2HETHAIM T » 7 (mutex T » 7) Z ML L £
To type IZIE, ROVTNDEZIHETE T T (arg FBFEIZEH SN T F), (POSIX
ALy FIZOoWTIE, 74— @ [pthread_mutex_init(3T)] % Z M),

m USYNC PROCESS
CHOTFTatANDALy N T7at ANDAL Yy FEOMTRMZ & 52 &
BNTELELHIICLET,

m USYNC PROCESS ROBUST
COTULANDALy Fefio 7ot ZANDO AL vy FEDRTHREICFRZ &
LI ENTELIHIITLET,

m USYNC THREAD
COTULANDALy FOBTRZTFENEZ L2 ENRTELIH)ICLET,
USYNC PROCESS U v 7 L7ZIREETCT UL ANKT T4 L, RICZ0uy 7 % ER
L7zALy Fid@D 3, S, 7947 b7k riny s 264532
TFTLACTRILMET, 7947 7O ANBEWICKTENDLZ ED0HNIEFL

PHTYT, Oy 7 LT 70 20T ¢ 58S RIS 512

&, USYNC PROCESS ROBUST T mutex *H v 7 L &

¥, USYNC PROCESS ROBUST |ZI3RD 2 DDOHEENDH ) T4,

m TOEARKRTTLEEI, 2070 ATERSNZO Y 7 2T RTERLE
¥

w BT EN T O ADPER LTy 7 2 RICERTH ALy ik, Zo8a Y
yEIT, LTI ET, T —F, AIICuy 7 2R LTV AL Y
FAay 7 LzEIRTLAEZERZRLET,

0 Wb I Nz XA E ) —IZHBZ IR T 5 2 & 12X > T mutex LT 22 &

bTEET, TOHAEIL type |2 USYNC_THREAD % fRE L7cb D EMES N T,

WHEOAL v N5 [E L mutex & FECHIL L TIIWITEH A, —EMILL 72
mutex (&, DAL v F2EHL TV A EENENDH 2 O THAMLL Tidwir T
Ao

a0t ANAIT— 7 TDO mutex

#include <thread.h>

mutex_t mp;
int ret;

Jx* TOTAEADHZITTHEMAT S */
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ret = mutex_init (&mp, USYNC THREAD, 0);

Tt XA 32— 7TO mutex

#include <thread.h>

mutex t mp;
int ret;

/* TRTOTOLZAOMTHET 2 */

ret = mutex init (&mp, USYNC_PROCESS, 0);

Tt AW A2 —TOWFEL mutex

#include <thread.h>

mutex_t mp;
int ret;

/* to be used among all processes */
ret = mutex init (&mp, USYNC_PROCESS_ROBUST, O0);

mutex N Ylk&

mutex_destroy(3T)

#include <thread.h>

int mutex_destroy (mutex t *mp);

mutex_destroy (3T) &, mp 2548 T mutex ZHIEE L £ 97, mutex % 4% 3 2 55
IR S L EH As (POSIX A L v FIZDWT I, 79—V 0
[ pthread_mutex_destroy(3T)] % Z/#)

mutex N IEE

mutex_lock(3T)

#include <thread.h>

int mutex lock (mutex t *mp);

mutex lock(3T) (&, mp 2ET mutex 2 v 7 LI ¥, mutex ¥ TIIH Y 7 &
NTVBEAEE, BHTEICZLEFTIFOHLAL Y F87ay 7 EhET (70
JIKEDOA L v FiE, BRI ORBITHNICANSENE T), (POSIX AL v R
22V Tid, 76-%— Y @ [pthread_mutex_lock(3T)] %),
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mutex N EZEE

mutex_unlock(3T)

#include <thread.h>

int mutex_unlock (mutex t *mp) ;

mutex_unlock (3T) (&, mp 35T mutex DT v 7 Z R L 3, mutex 131 v 7
ENTWRITNELRST, Led I LAL v RS20 mutex k& ICH v 7 L
2EFEY, HAERFLTVS) ALy RTARUTNIER D FH A, (POSIX AL v F
22V Tld, 77— @ [pthread_mutex_unlock(3T)| % Z:Hd),

mutex NEE (7O 7K L)

mutex_trylock(3T)

#include <thread.h>

int mutex_trylock (mutex t *mp) ;

mutex trylock(3T) l&. mp i mutex 0 v 7 LEH L LFET, ZOMKE
7Hy 7 LavEZERWT, mutex lock() LU &% L9, (POSIX AL v
FiZowTid, 78— @ [pthread_mutex_trylock(3T)] % Z:H#),

208

pthread (CHEY§ 2 H D1 H 2 FEARE — &
m 209X — T D [FUEHBD L]

m 210 — T D [FEHEROHIE]

m 2108 — VD [RUEEKICE 70y 7]

m 210X— VD [fRERZ D71 v 7|

m 211R—VD [FEDAL Yy KO7a v 7 EE]

m 211 —2D [&ALy N7y 7 Fk]

RIVFRLy FOTOTZI>Y ¢ 1998 F£ 11 A



FEHZEHOMERE

cond _init(3T)
#include <thread.h>

int cond_init (cond_t *cv, int type, int arg);

cond_init (. co PRI HFRULEH LI LT T, type IZIE. KOVT %R
ECTEET (rg FHAEREHEINT ), POSIX AL v FIZOWTIE, 86— D
[ pthread_condattr_init(3T)] % Z:H),

m USYNC_PROCESS

HEODTOELANDAL Y RO TOLANDOAL Yy FEDOB TR & 52
ENTELLIICLET, arg 3R SNFE T,

m USYNC THREAD

BAEO 7L ANDOAL Yy FOBTREFRNPEz L5208 TELLHICLE
Fo arg FEHINFE T,
0 ICH b e N7z X ) —ICHBE IR T 5 2 10 & o T, LKL NS
CLLTEET, ZOYAIL. type |2 USYNC THREAD #RE L72b D LE SN F
R
BEDOAL v Fh b6, FUEHEEZERRICOHEL TEwirEt i, —EmH1L
L7225 A Ly RAMER L TW b iz S 50T, HHLL Tidw
FEEA,

TR ANA T =T TORMNEER
#include <thread.h>

cond_t cv;
int ret;

Jx* TOTAEADHZITTHEMNT S */

ret = cond_init (cv, USYNC_THREAD, O0);
TUX AW AT — T TORNELE
#include <thread.h>

cond_t cvu;
int ret;

J FRTOT AL ADMTHIT S +/
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ret = cond_init (&wv, USYNC_PROCESS, 0);

FEHZEHOHIRR

cond_destroy(3T)

#include <thread.h>

int cond_destroy(cond t *cv);

cond_destroy (3T) (&, co WIRTRUEZHIBREL £ 3 FOEREERNT 5H
IR S U E A Ao (POSIX AL v FIZDWTIE, 87R— Y0
[ pthread_condattr_destroy(3T)| % Z:H#),

ZHEEHICLBZ Oy

cond wait(3T)

#include <thread.h>

int cond _wait (cond_t *cv, mutex_ t *mp);

cond_wait (3T) (. mp 2’487 mutex z i F-AUERIEIC X D L. co DYHR3 51
BT, WOHMLALy FE7ay 7 LET, 7Ry 7 ENLAL Y FRIFOEC
31213, cond_signal () % cond broadcast () ZffivE ¥4, 72, AL v Fid
VT FNR fork () DEIN AR > THIFIRZ N T, (POSIX AL v F
22V Tld, 92%— Y ® [pthread_cond_wait(3T)| %% M),

BERZOTOY 7

cond_timedwait(3T)

#include <thread.h>

int cond_timedwait (cond_t *cv, mutex_t *mp, timestruct_t abstime)

cond_timedwait (3T) &, abstime THRE L72RH B X 2 L7 0y 7 IREEZ R
T AR RWT, cond_wait () L UEEZ L X, (POSIX AL v FIZ2oWT
lZ. 95— @ [pthread_cond_timedwait(3T)] % %),
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cond timedwait () 2SRA L Zid, 7HE XTI —%RLAEETH, FIiZ mutex
EIFHLAL Y F23ay 7 LIRFEL TWAIREIZH ) 3,

cond_timedwait () @71 v ZIRRED W SN L DT, FREELEIZ Y 7 IV hi%
bNTE&72E &, —FREDTIHMTHRE LKAz BEZLETY, KHYLAD
fREXREZ T ) 720, RN ORI 2 HEtE S5 LEDPF 20O T, ERMIZSE
fr2 BT 9,

BEODILy KOJTOy 7%

cond_signal(3T)
#include <thread.h>

int cond_signal (cond_t *cv);

cond_signal (3T) &, co BT RUELHMTT Oy 7 ENTVE 1 DO2DAL Yy FOD
Ty I RRELET, COBEIE. PV EES ) L LTV L EBETHER
SN0 LM UMHAERHMIT v 7 2 8 LZ2RETIFCI L T2 S v, 29 Liewn
&L BGET B EMEDFEHIIE N TA S cond wait () T7H vy ZIRKEBIZASLETTOM
s RUEBIZY 7 TR N LA RENDH ) 5, ZOH4E. cond wait ()
BAANFEBHRT 2 2 L1242 £9,

2Ly RO7Oy 7EE

cond_broadcast(3T)

#include <thread.h>

int cond broadcast (cond_t *cv);
cond broadcast (3T) (&, co BT TEHEUALERTT Uy 7ENTWVEEAL Y FO

Ty 7 EBHELET, ALy FATEY 7 ERTW R WEFERISH LT
cond_broadcast () ZFATL THMBE I N LT,
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pthread (CHHYE T2 HDH H 2 REEH — &~
J#F

=7 + DAL Solaris & POSIX T L TY, B%41E. Solaris T sema_ 7o
72% D7 pthread Tl sem  IZZEbo>TWE T,

22—V D [~ 7 + O]
213R—=V D [~ 7 + O]
21—V D [~ 7 +DfICLb 70y 7]
24— D [k 7 + D]
214R—=V D [~ 7 + OHIK]

t~ 7+ OFEE

sema_init(3T)

#include <thread.h>

int sema_init (sema_t *sp, unsigned int count, int type,

void *arg) ;

sema_init (3T) &, sp DB L~ 7 + LU count DB = WIIAFEE L £ type

(Z

E. ROVWIT NP EIRETS LT (arg FBAEFERIN T ),

USYNC_PROCESS: HIEDO 7 H L AND AL v FEMOTHELAND AL v K& D
THMZ LI ENTEH LTS, 2L, B 7+ 2MHLT 2 7aEX
1 OZTICHIBRL TL 228, arg TR SN T 5,

USYNC THREAD: BIEDQ 7Ot AND ALy FOMTZTRIZ L 52 L TE
5% & )) Iz Lij_o arg Liﬁl‘?*ﬁéhiﬁo

BEOAL Yy FROR L~ 7+ 2 FAFEICHEE LTI E€A, —ERIMLL
2= 7 4 IFMBDOAL v FAMEH LT b WML H 50T, BHUHLL Tldwir
I A
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TJUOY ANAT—TTOXLY T+
#include <thread.h>

sema_t sp;

int ret;

int count;

count = 4;

Jx* TOTHEXADOHPZTTHEMNT S */

ret = sema_init (&sp, count, USYNC_THREAD, O0);

THYAAT—TFTTOXE<T T +

#include <thread.h>
sema_t sp;

int ret;

int count;

count = 4;

/* TRTCOTOL ZAOMTRHHAT S */
ret = sema_init (&sp, count, USYNC_ PROCESS, 0);

Y7+ DME

sema_post(3T)

#include <thread.h>

int sema_post (sema_t *sp) ;

sema_post (3T) &, sp DT L~ 7 + DEZJEFRREC I > T1IHRLE T,
FOEYTHFTTAY ZENTWVRBEAL Y FBDHLIEEIZ, FOAL Y FOILD
1DODALy F37 0y 7l asnEd,

v T7ADEICELBTOY Y

sema_wait(3T)
#include <thread.h>

int sema_wait (sema_t *sp);

sema_wait (3T) (&, sp 2HET LY 7+ DMED, 0 LY RS H2BETALY N7
By 7L, 0E)KRELLSEEY T+ OFEFEFIREICL>TIHS LET,
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Y7+ DBRE

sema_trywait(3T)
#include <thread.h>

int sema_trywait (sema_t *sp);

sema_trywait (3R) (&, sp BT L 7 + DEN 0 L) REWIE. FHToy#EE
WE-oT1IHOLLET, TOMKE TR Y 7 LEWEERWT, sema _wait () &
MLzl Ed,

t~ 7 5 OHIRR

sema_destroy(3T)

#include <thread.h>

int sema_destroy(sema_t *sp);

sema_destroy (3R) &, sp BTt~ 7+ ZHIlr L9, L~ 7+ 213 25
BRI nEE A

7Ot ZXDER %2 /- FEA

SETIEHEHM L AMEORM 7Y 374 71k, 70 A0HRE B THEAT
HEHICHETE I T BAEWIZITROLH)ITLET. £3. £OFEIIEH O
WHEEAE) —IZHRSND LD IZLET, RIZ, EnFhogifbr—F >~
(init) ZIPONH T & & 5I%L type IC USYNC_PROCESS Z i L £ 7,

DLEICX Y, 2o RIZEICH T 541X, type 5 USYNC_THREAD D & X & F 5 7-
KT ICEFTINET,

mutex init (&m, USYNC_PROCESS, O0);
rwlock_init (&rw, USYNC_PROCESS, 0);

cond_init (&cv, USYNC_ PROCESS, 0);
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sema_init (&s, count, USYNC_PROCESS, 0);

7Ot XETH LWP OfFEH

THEAMTHE Y 7 LEUEREFERT A A, LT LAAL Y FIA4 7T %l
HLZTNE L2 0wbIFTEDY TEA, BERNIZIEIALY FIA4 7T 2fHH
TH5LDD, TNHFLFTLL B WEZIE, lwp mutex * A V¥ 7 — R &
lwp cond * A Y ¥ T2 —AERD L) LX) FTHEHT L) 7T Tu—F%
fEHTEE3,

1. By 7 LM EEEZEWEBY (shmop (2) 721 mmap (2) A L C) LG £
) —ICHERLE S,

2. F7ZE ) B THN/2F 7Y s b USYNC PROCESS # 4 7& L CHIIfL L
F5. COMPLDLDIHHTE L4 72— A3 VOT
(_1lwp mutex init(2) & lwp cond init (2) IFEL RV, FNHDF T
Vs MIFICEHY L TTHIMEL 2SI —F TV s M e fio THEMLL F
¥

72k 21E. lockp Z WML T B IZIERDEHIZL 9,

lwp mutex t *lwp_lockp;
lwp_mutex t dummy shared mutex = SHAREDMUTEX;
/* SHAREDMUTEX | /usr/include/synch.h O TERINTWVD */

lwp_lockp = alloc_shared lock() ;
*1lwp_lockp = dummy_ shared mutex;

FREIS . SUEKICOVWTIERD LI IZLE T,

lwp_cond_t *1lwp_condp;
lwp _cond t dummy shared cv = SHAREDCV;
/* SHAREDCV & /usr/include/synch.h OHITERINTWVE */

lwp_condp = alloc_shared _cv() ;
*1lwp_condp = dummy_shared cv;

[H£EE /HEE] REOH

a— Nl 92 Tld, (AR /HER] MEOEER LIHEREZZhThjlo 7 u
TATERBELTVWET, AL VU —F Vi, 0ICWbEI A -2 HGDT
FLAZRIZY Yy Er 7L, #7002 XA L3, mutex_init() &
cond_init () M EZITNIELEL2VDIE, TN DRMZEKRD Y 4 703
USYNC_PROCESS 727*5 T,
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F7aE AN 1 OEREN, HEEZOWMIETSNT T, B0 RAITEERD
WA FEITLE T,

COBITIE, EEZLHBEZ LIRS EREV—F bR LTnE

9, producer driver () (& stdin 256 LT % FiAIAHA, producer () & IMFUH
L ¥ 7, consumer driver () & consumer () ZFFONH L THFE % = ITHL

D, stdout IZHFEZHLF T,

I— Kl 92 DF — FHERE L, SHERICL A [HEE / HBEE]l 0oa—F1 7
BIDF— &KL LA LT GEMIZ, 82—V [ 27 A D ANRTD
Oy 7] #2BL TEEW),

a-rfle-2  [AEEH / HE#E] W¥ — UsYNC_PROCESS % ffi o 724

main() {
int zfd;
buffer t *buffer;

zfd = open('‘'/dev/zero’’, O_RDWR);

buffer = (buffer t *)mmap (NULL, sizeof (buffer t),
PROT_READ|PROT WRITE, MAP_ SHARED, zfd, 0);

buffer->occupied = buffer->nextin = buffer-snextout = 0;

mutex init (&buffer->lock, USYNC_PROCESS, 0);
cond_init (&buffer->less, USYNC_PROCESS, 0);
cond_init (&buffer->more, USYNC PROCESS, 0);
if (fork() == 0)

consumer driver (buffer) ;
else

producer_driver (buffer) ;

}

void producer driver (buffer t *b) {
int item;

while (1) {
item = getchar() ;

if (item == EOF) {
producer (b, ‘\0’);
break;

} else

producer (b, (char)item);

}

void consumer driver (buffer t *b) {
char item;

while (1) {
if ((item = consumer (b)) == "\0’)
break;
putchar (item) ;
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F7ue AN 1 DER SN, HEEOWHENETSINE T, BT R IZEEED
M AFEITLE T,

fork() &Solaris X L v FICEIT 2 ME

Solaris AL v K& POSIX AL v FTIlE, fork() DEEICHT A ERVREL Y T
T, fork () OREDFEMIZ, 131X—=T D [ 7O ADIER — exec(2) & exit(2)
IZ2oWVWT] 2L TL72Z S0,

Solaris libthread &, fork() & forkl() DM FE Y R—TF L EJ, fork() M
O LI TP fork] t~> 7427 A%dH, ALy FELWP 2587018 AR
DIRTCEHEBRLET, 2F), HOoEELI/u—VE2ERKLE T, —

¥, forkl() MU LTHERENE 70— VIZAL Yy FE 1220 HE A, 7
Ot ZADREL 7 FLAZBMIZBEEIN T TN, ALy FIZOWTIEEOCH LA
Ly RPHEHRINEZITTY,

POSIX libpthread (& , fork() DAETH K- L FEFT, D~ T4 7 AL,
Solaris AL v FIZBIJ A forkl() ERLTT,

fork() Dt~ 54 A7 H [H fork] & [forkl] O EHLSIZHRLENIEE,. £ 5
DIATIT)RMHTELTHREY T, —1thread 2ffioTY 7 31T [ILH
fork| £~ > 7 4 7 A, —lpthread #ff-> TV ¥ 73 NiL [forkl] t~>F1 7 A

20 5,
ML, 166X — P @ [libthread ¥ 7214 libpthread & DV ¥ 7 | 2B L TL 72
Sy,
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H
—h
o
it

7077327 EDOiEE

ZDETIE, ALy F&ffio/70 s3Iy 7000tz RLET, TEAL
DMNZL Solaris AL vy K& POSIX AL v FOMHFIZHTIZT Y T, WH T
RN EVWDSH L HICOVWTIE, 20FZWHRLLET, TOETIE, Y7 VA
Ly RETIVF ALy FOEZFTOEWEFLICHAL 3,

219 =T D [JRBAEEDEE ]
21— T O [HHRFTERBDOFIH ]
21—V [AL v FOEH]
225R—T D [Fy Fua v 7 @A)
2278 =T O [ Z DO TR 484
28— D [A Ly FOAR M ]
22— D [TV F7Faty FANDHE]
2B7R—=TVD [F L]

LBEHDER

HRCTIIREOaI—F, HI2C O s 520560 ENETA T ) V—F
3. YU NVAL Yy F7 S A=Y g vmFicEE s TwE T, YUV AL Y
FHOIZ—FTIE, ROXHITHRELTWE L7,

INBEBICEZRAATZATZ LIS 2o TR bHAN) LTH, £ONEFITL
BMERMLETH %,

219
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m ERROZ L, BB TR WERRREEBICOWTOHRILT b,
m @Az L AREHODP VDT, L ELR W,

K2, FROIREPERNTHELATIVFAL Yy N7 7 J 4 FEORBEE FOxL )
ErRLET,

ROV ITZVALy FOC & UNIX TlE, VAT LI—LVTHREINZZT—D
TNICEHLT—EDRTVXEDY I, VAT LI—NIE, BEMEEL L TEEDHE
FRTIENTEET (& 2E, write() FEELNS PEERLE ), 7272
Ly -1, 29 —PELAZE2RTAEDIIFHINTVWES, 2F), VAT
LA—=NHS 1 DPRINLEEL, VAT LI VPRER LA EZERL T,

- k101 JRIEZER L errno

extern int errno;

if (write(file_desc, buffer, size) == -1) {
/% VAT L=V «/
fprintf (stderr, ‘‘something went wrong, '
‘‘error code = %d\n’’, errno);
exit (1) ;

ROMEERFASNSLTETA, EBOLS — 3 — FIIEBZEH errno KM EN T
To VAT LI UNEKLZEAEE, errno NI —OAREFMLZ E
NTaFd,

ST, YAV FAL Y FEBEIIBWT22O0A Ly FOFEBHZEKRL, 425 T
FT—RELLERELET, 2OLE, MAFDAL Y FAIL T — 23— Fid errno
WA TWBEHFELTS, 12D errno I DEZRFEFT 5 2 L IIATEET
To ZDOLHIZ, YIVFAL Y FTUE 7T AT, RIBEKICE A EEMATE
FHA,

ALy FTIE, COMBELRBRTA72DIC, ALy FEAET—F LW #H LWidlE
7 IAEBALTVWET, TOALy FEBFT— 51, ALy FNOEED Fii &
MOT 7 RATELE V) HCIRBEHEMUTHET, 72720, THIEZFDAL Y
FIZEHADOHEBTT, 2. 2200A Ly FPFAULAROAL Y FEAETF—%
T RALTHD, TENEFNRLEIER T 7 AL TWAEZ EIZRD T,

L7z oT, ALy FEFHLTWAEXIZ, ALy RTEIZ errno DHEHAD 2
F—2525N5DT, errno DEWHAAL Y FCEAELRLDER Y T4, TOFE
FNWZBWTIE, errno # 7 UL THEMFOHELZ4TH) T & TINEWEEICL
TWIEd,
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BRI ZZDFI A

I — FBI10-2 (&, AR errno L FAMEDOMEEZRT DT, 7272L., 2T
RIS 22 BRI T 2 S B 2 RR B & 2 0 97, BI%
gethostbyname (3N) (&, Iy ¥ a2 — 54 %258 & L CHEZLNTIFHENTE
To TORVMEIED DEEROKRA V7T, ZOFBERICITIBE LT Ea—%
EL AV NI =2 R BLTEBETADICLERERIPA>TVET,

J— Kffl10-2 gethostbyname () D&

struct hostent *gethostbyname (char *name) {
static struct hostent result;
/* RANT = RXR=ABOHH ERE */
/* result IZ&HEZZ AND */
return (&result) ;

}

— 2, BITERANORL VIR ETEVIDIILVWHETEIY FEA, O
BITIid, ZEIENLRDICEFICEHELE T, L2L. 2 20ALy F3EL 5
D2 — 74 CRIRICEREZIFOCE T &, BWEEEROHBEIEL T,

HOERIEEIROR DL D ICHIED errno D LA, ALy FEAET— ¥ 2T 5
EWVIRIFEDEZ ONE T, BIWEREE ) L TOLDMEIEL R T3,

ZD LX) B FILT A 5L, gethostbyname () OO LA R % RS
FeODOFRLBEHEIMA PO LEICHEELTLE) 2L TY, AN, Zor—7F
s 1 OBEMLT, OB L2 52 F 3, 2072901

¥, gethostbyname () IZH LW A V¥ 72— ADPLETT,

Solaris AL v FTId, COMOMENL L 2k T 57012, LT 7=y 7»
b TVwET, BF. LAYy 72— RL4E, KREBZ [ r] 27250 T
¥, 72t 21X, gethostbyname (3N) &, gethostbyname r(3N) &%) ¥,

XLy KORER

T7)r—ayHADALy Rid, F—7 702 &FE»IEGT 5L ZICHAELZ
iz L) oM LTEEL 202D $H¥A,

ML LE2D1E, HAFEEDT TV 27 POBEZEEZEDO AL v R OH T & &
TS YU ZINVAL Yy FRETIE, ZOLHO%F 7V 27 NI TAET 7 ADIHE

7R3 3 T LR 221
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WEOMBEIZELFEAD, T— FF10-3 IZ/RT LI, v VF ALy FTIER
TLLEIRNH Y F T, (Solaris D printf (38) & [MT-Z4] TT, TOHFIT

X, printf () YV F ALy FIZH L TWAWERE L L S ICAELLMEY
RLTWET, )

I— Kl 10-3  printf () ORE

/* AL vy R 1: %/
printf ("go to statement reached");

/* AL v K 2: %/
printf ("hello world") ;

T4 AT LA EOFIR:
go to hello

ULy KMk

A LOMEOfFHRKE LT, 77U r—>a y&T 1 >oMEH o v ~
(mutex @y 7)) 2T 25 L) HFEPEXZONES, 207 7)) r—va YNT
FEATTAHAL Y Fid, FEATEICAN T mutex z 0 v 7 L, 70 v 7 S N72KEIZ mutex
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char buffer[BSIZE];
unsigned int in = 0;

unsigned int out = 0;
void char
producer (char item) { consumer (void) {
char item;
do
p/x BUELZ L %/ do
while p/x LB L o/
(in - out == BSIZE); while
(in - out == 0);
buffer[in%BSIZE] = item; item = buffer [out%BSIZE] ;
in++; out++;

} }
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void mut_excl(int me /* 0 F7/2id 1 */) {
static int loser;
static int interested[2] = {0, 0};
int other; /* RFTEE */

other = 1 - me;

interested[me] = 1;

loser = me;

while (loser == me && interested[other]) ;
/* fEFRGEIE «/

interested[me] = 0;

}

COTNI)ALE, whFTutyFoxEY —2EEFF TN TS E &
R L E 9,

ANTNy Ty MLV 7Oy F T, (—# D SPARC X— 2D <)L F
Ty bEMLTVET), ALY FPERANTHGHEFEITTLHE, T—FHX

FT Ry 7 7IZANONT T, TONY 77 ORARITREEICFy v L 2il%b5N T
T, TCIELNDEIIEY FHA, (FE7HEyHOF Y v v 2375 DL
BrHEFLTVIETY, EHEINALT—FEFr v 223 CIlEEsNTTA,)

BBOF— s hiz &, 20ZFRIF vy o2 (BLIOAT) ) ICELW
EFCTIEb Y 325, @EIFBEZHE VT, SPARC X—ADI)VFFaty T
2, COMEDZELE [F—% VA MTIERE (TSO) 2 b2 LEVnET,

D70y AFHICT - ZHEMLTRIZBE-LLT—F 20— FL T,
oTaty 4B HEMICT— 7 2 ML TRICAFMASL Ty 20— LY
G, RO 7at v BEHOH L WEEZESL] & 2FHO 7oty 47 A
FHOH L EEL | O—F 72 3W AR Ly 222 [WHD 711y 358,
BHOMEEEL] L) r—23FRID 220V TFT7,

LPL, = KNy 77 A M7 Ny 77 ORBENPFHKET, o) 2
WA —ANRI LI ENH) T,

ZDE & Peterson DT I T ALTIE, FREFENYO 7Oy FTEITFTEN TS
2O0DAL Yy FPRHSDAT Y MIF—2 %ML, Blozxay b b5 —5 %

O—FLTWET, MAFOAL vy FIZLDREIOfE (0) % R THFELI VLWL O LHE
L. MADPEREZICA>TLEFVET, (ZOMOMEIX, 7O7 7207 A M
BECTEWHLPIIELT, BRICGoTHHT LI ENHLDOTHEREL TSV, )

RIVFRLy FOTOTZI>Y ¢ 1998 F£ 11 A



CORER, ALy FORM T I T TeffildTALOMETCET T, FRHDTS
VIFT 4702, AT Ny 77 %2F vy 2 lllHllICT7 Iy P2 L5 6
EWEEINTVDLEDNLTT,

HEXEY) —BOAFNI>LE1—2TDOIL—TDOAFIL

DT TN =3 ay, FRICBIERTEBRO T 7)) r— 3 YTl oAt
AEMIZERHTH > T, while DTN T XL EHHLTE F T FEM
E, = FH110-7 #ZL TL 23 W),

a-kHl10-7 NIV F ALy FOWBRAEE (NU 7 FEH)

Alv N1 ALy F2~ALbvy Fn

while (many iterations) { while (many iterations) {

sequential computation
U . .
parallel computation parallel computation

} }
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I—KflA-1 tgrep THT T LDV —AT—F

/* Copyright (c) 1993, 1994 Ron Winacott */
/* This program may be used, copied, modified, and redistributed freely */
/* for ANY purpose, so long as this notice remains intact. */

#define REENTRANT

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <unistd.h>
#include <assert.h>
#include <errno.h>
#include <ctype.h>
#include <sys/types.h>
#include <time.h>
#include <sys/stat.h>
#include <dirent.h>

#include "version.h"

#include <fcntl.h>
#include <sys/uio.h>
#include <pthread.h>
#include <sched.h>

#ifdef MARK
#include <prof.h> /* to turn on MARK(), use -DMARK to compile (see man prof5)*/
#endif

#include "pmatch.h"

#define PATH MAX 1024 /* max # of characters in a path name */
#define HOLD_FDS 6 /* stdin,out,err and a buffer */

#define UNLIMITED 99999 /* The default tglimit */

#define MAXREGEXP 10 /* max number of -e options */

#define FB_BLOCK 0x00001

#define FC_COUNT 0x00002
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#define FH_HOLDNAME 0x00004

#define FI_IGNCASE 0x00008
#define FL_NAMEONLY 0x00010
#define FN_NUMBER 0x00020
#define FS_NOERROR 0x00040
#define FV_REVERSE 0x00080
#define FW_WORD 0x00100
#define FR_RECUR 0x00200
#define FU_UNSORT 0x00400
#define FX STDIN 0x00800
#define TG_BATCH 0x01000
#define TG _FILEPAT 0x02000
#define FE_REGEXP 0x04000
#define FS_STATS 0x08000
#define FC_LINE 0x10000
#define TG_PROGRESS 0x20000
#define FILET 1

#define DIRT 2

typedef struct work st {

char *path;

int tp;

struct work_st *next;
} work t;

typedef struct out st {

char *1line;
int line count;
long byte_count;
struct out_st *next;
} out_t;
#define ALPHASIZ 128
typedef struct bm pattern { /* Boyer - Moore pattern */
short p_m; /* length of pattern string */
short p_r [ALPHASIZ]; /* "r" vector */
short *p R; /* "R" vector */
char *p pat; /* pattern string */

} BM_PATTERN;

/* bmpmatch.c */

extern BM_PATTERN *bm_makepat (char *p);

extern char *bm pmatch(BM_PATTERN *pat, register char *s);

extern void bm_freepat (BM_PATTERN *pattern) ;

BM_PATTERN *bm_pat; /* the global target read only after main */

/* pmatch.c */

extern char *pmatch(register PATTERN *pattern, register char *string, int *len);
extern PATTERN *makepat (char *string, char *metas);

extern void freepat (register PATTERN *pat) ;

extern void printpat (PATTERN *pat) ;

PATTERN *pm_pat [MAXREGEXP]; /* global targets read only for pmatch */

#include "proto.h" /* function prototypes of main.c */
/* local functions to POSIX only */
void pthread setconcurrency np(int con) ;

int pthread getconcurrency np (void) ;
void pthread yield np(void) ;
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pthread attr t
pthread mutex_ t
pthread mutex t

detached_attr;
output_print_1lk;
global_ count_lk;

int global count = 0;
work t *work_g = NULL;
pthread cond t work g cv;
pthread mutex t work g_lk;
pthread mutex_t debug lock;
#include "debug.h" /* must be included AFTER the
mutex t debug lock line */
work t *search g = NULL;
pthread mutex t search_g 1k;
pthread cond t search g cv;
int search pool cnt = 0; /* the count in the pool now */
int search_thr limit = 0; /* the max in the pool */
work t *cascade_g = NULL;
pthread mutex t cascade_qg_lk;
pthread cond t cascade_g cv;
int cascade_pool _cnt = 0;
int cascade_thr limit = 0;
int running = 0;
pthread mutex t running lk;
pthread mutex t stat_lk;
time_t st_start = 0;
int st_dir_search = 0;
int st_file search = 0;
int st_line_search = 0;
int st_cascade = 0;
int st_cascade_pool = 0;
int st_cascade_destroy = 0;
int st_search = 0;
int st_pool = 0;
int st_maxrun = 0;
int st_worknull = 0;
int st_workfds = 0;
int st_worklimit = 0;
int st_destroy = 0;
int all done = 0;
int work cnt = 0;
int current _open files = 0;
int tglimit = UNLIMITED; /* if -B limit the number of
threads */
int progress_offset = 1;
int progress = 0; /* protected by the print lock ! */
unsigned int flags = 0;
int regexp_cnt = 0;
char *string [MAXREGEXP] ;
int debug = 0;
int use_pmatch = 0;
char file pat[255]; /* file patten match */
PATTERN *pm_file pat; /* compiled file target string (pmatch()

JIVFILy ROTOTZ3

> ¢ 1998 & 11 R

*/



/*
* Main: This is where the fun starts
*/
int
main(int argc, char **argv)
{
int c,out_thr flags;
long max _open_files = 01, ncpus = 01;
extern int optind;
extern char *optarg;
int prio = 0;
struct stat sbuf;
pthread t tid,dtid;

void *status;

char *e = NULL, *d = NULL; /* for debug flags */
int debug file = 0;

struct sigaction sigact;

sigset_t set,oset;

int err = 0, 1 = 0, pm file len = 0;

work_t *work ;

int restart_cnt = 10;

/* NO OTHER THREADS ARE RUNNING */
flags = FR_RECUR; /* the default */

while ((c = getopt(argc, argv, "d:e:bchilnsvwruf:p:BCSZzHP:")) != EOF) ({
switch (c) {
#ifdef DEBUG
case 'd’:
debug = atoi (optarg) ;
if (debug == 0)
debug_usage() ;

d = optarg;
fprintf (stderr, "tgrep: Debug on at level(s) ");
while (*d) {

for (i=0; i<9; i++)

if (debug set[i].level == *d) {
debug_levels |= debug set[i].flag;
fprintf (stderr, "$c ",debug_set[i] .level);
break;

}
d++;
}
fprintf (stderr, "\n") ;
break;
case 'f’: debug_file = atoi(optarg); break;
#endif /* DEBUG */

case 'B’:
flags |= TG_BATCH;
#ifndef _ lock lint
/* locklint complains here, but there are no other threads */
if ((e = getenv ("TGLIMIT"))) {
tglimit = atoif(e);
}

else {
if (! (flags & FS_NOERROR)) /* order dependent! */
fprintf (stderr, "env TGLIMIT not set, overriding -B\n");
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flags &= ~TG_BATCH;

}

break;
case 'p’:
flags |= TG _FILEPAT;
strcpy (file_pat,optarg) ;
pm_file pat = makepat (file_pat,NULL) ;

#endif

break;
case 'P’':
flags |= TG_PROGRESS;
progress_offset = atoi (optarg);
break;
case ’'S’: flags |= FS_STATS; break;
case 'b’: flags |= FB_BLOCK; break;
case ’‘c’: flags |= FC_COUNT; break;

case 'h’: flags
case ’'i’: flags
case '1l’: flags
case 'n’: flags

|

|

|

|= FH_HOLDNAME; break;

|

|

|
case ’s’: flags |

|

|

&

|

FI_IGNCASE; break;
FL_NAMEONLY; break;
FN_NUMBER; break;
FS_NOERROR; break;

case 'v’: flags |= FV_REVERSE; break;
case 'w’: flags |= FW_WORD; break;
case 'r’: flags &= ~FR_RECUR; break;
case 'C’: flags |= FC_LINE; break;
case 'e’:
if (regexp cnt == MAXREGEXP) {
fprintf (stderr, "Max number of regexp’s (%d) exceeded!\n",
MAXREGEXP) ;
exit (1) ;
}
flags |= FE_REGEXP;
if ((stringlregexp cnt] =(char *)malloc (strlen(optarg)+1))==NULL) {
fprintf (stderr, "tgrep: No space for search string(s)\n");
exit (1) ;

}

memset (string[regexp _cntl],0,strlen(optarg)+1) ;
strcpy (string[regexp cnt],optarg) ;

regexp_ cnt++;

break;

case 'z’:

case 'Z’': regexp_usage();
break;

case 'H’:

case '?':

default : usage();
}

}

if (flags & FS_STATS)
st_start = time (NULL) ;

if (!(flags & FE REGEXP)) ({
if (argc - optind < 1) {
fprintf (stderr, "tgrep: Must supply a search string(s) "
"and file list or directory\n");

usage () ;

if ((string[0]=(char *)malloc(strlen(argv[optind])+1))==NULL) {
fprintf (stderr, "tgrep: No space for search string(s)\n");
exit (1) ;
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}

memset (string[0], 0, strlen(argvoptind]) +1) ;
strcpy (string [0] ,argv[optind]) ;
regexp_cnt=1;

optind++;

}

if (flags & FI_IGNCASE)
for (i=0; i<regexp_cnt; i++)
uncase (string[i]) ;

if (flags & FE_REGEXP) ({
for (i=0; i<regexp_cnt; i++)
pm_pat[i] = makepat (string[i],NULL) ;
use_pmatch = 1;

else {
bm_pat = bm makepat (string[0]); /* only one allowed */
1

flags |= FX_ STDIN;

max_open_ files = sysconf (_SC OPEN_MAX) ;

ncpus = sysconf (_SC_NPROCESSORS_ONLN) ;

if ((max _open files - HOLD FDS - debug file) < 1) {
fprintf (stderr, "tgrep: You MUST have at least ONE fd "

"that can be used, check limit (>10)\n");

exit (1) ;

}

search_thr limit = max open files - HOLD_FDS - debug file;

cascade_thr limit = search thr limit / 2;

/* the number of files that can be open */

current_open files = search_thr limit;

pthread _attr init (&detached_attr);
pthread_attr_ setdetachstate (&detached_attr,
PTHREAD CREATE_DETACHED) ;

pthread _mutex init (&global_ count_1lk,NULL) ;
pthread mutex init (&output_ print_ 1k,NULL) ;
pthread mutex init (&work_ g 1k,NULL) ;
pthread mutex init (&running 1lk,NULL) ;
pthread cond init (&work_ g cv,NULL) ;
pthread mutex init (&search g 1k,NULL) ;
pthread_cond_init (&search g cv,NULL) ;
pthread mutex init (&cascade_g 1lk,NULL) ;
pthread_cond_init (&cascade g cv,NULL) ;

if ((argc == optind) && ((flags & TG FILEPAT) || (flags & FR _RECUR)))
add_work (".",DIRT) ;
flags = (flags & ~FX STDIN) ;

1

for ( ; optind < argc; optind++) {
restart_cnt = 10;
flags = (flags & ~FX_STDIN) ;

STAT_AGAIN:
if (stat(argvloptind], &sbuf)) {
if (errno == EINTR) { /* try again !, restart */
if (--restart_cnt)
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goto STAT AGAIN;

if (! (flags & FS_NOERROR))
fprintf (stderr, "tgrep: Can’t stat file/dir %s, %s\n",
argv[optind] , strerror (errno)) ;
continue;

}

switch (sbuf.st mode & S _IFMT) {
case S_IFREG
if (flags & TG FILEPAT) {
if (pmatch(pm file pat, argv[optind]l, &pm_ file len))
DP (DLEVELL, ("File pat match %s\n",argv([optind])) ;
add_work (argv [optind] , FILET) ;
1
else {
add_work (argv [optind] , FILET) ;
1

break;
case S_IFDIR
if (flags & FR_RECUR) {
add_work (argv [optind] ,DIRT) ;
1

else {
if (! (flags & FS_NOERROR))
fprintf (stderr, "tgrep: Can’t search directory %s, "
"-r option is on. Directory ignored.\n",
argv[optind]) ;
}
break;

}

pthread_setconcurrency np(3) ;

if (flags & FX_ STDIN) {
fprintf (stderr, "tgrep: stdin option is not coded at this time\n");
exit (0) ; /* XXX Need to fix this SOON */
search_thr (NULL) ;
if (flags & FC_COUNT) {
pthread mutex lock (&global_count_1k) ;
printf ("$d\n",global count) ;
pthread mutex unlock (&global count_ 1lk) ;

if (flags & FS_STATS)
prnt_stats();
exit (0) ;

}

pthread mutex lock (&work g lk) ;
if (lwork_q) {
if (! (flags & FS_NOERROR))
fprintf (stderr, "tgrep: No files to search.\n");

exit (0) ;

}

pthread mutex unlock (&work_g 1k) ;

DP (DLEVEL1, ("Starting to loop through the work g for work\n"));

/* OTHER THREADS ARE RUNNING */
while (1) {
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pthread mutex lock (&work g 1lk);
while ((work g == NULL || current open files == 0 || tglimit <= 0) &&
all done == 0) {
if (flags & FS_STATS) {
pthread mutex lock (&stat_1k);
if (work_g == NULL)
st_worknull++;
if (current open files == 0)
st_workfds++;
if (tglimit <= 0)
st_worklimit++;
pthread mutex unlock (&stat_1k) ;

}

pthread cond wait (&work_g cv, &work_g 1k);
}
if (all dome != 0) {
pthread mutex unlock (&work_g 1k) ;
DP (DLEVEL1, ("All_done was set to TRUE\n"));
goto OUT;
}
work = work_g;
work g = work-s>next; /* maybe NULL */
work->next = NULL;
current_open_ files--;
pthread mutex unlock (&work_ g 1k);

tid = 0;
switch (work->tp) {
case DIRT:
pthread mutex lock(&cascade_g 1k);
if (cascade pool cnt) {
if (flags & FS_STATS) {
pthread mutex lock(&stat_1k) ;
st_cascade_pool++;
pthread mutex unlock (&stat_1lk) ;
}
work->next = cascade_q;
cascade_g = work;
pthread cond signal (&cascade g cv) ;
pthread mutex unlock (&cascade_g 1k) ;
DP (DLEVEL2, ("Sent work to cascade pool thread\n"));

else {
pthread mutex unlock (&cascade g 1k) ;
err = pthread create(&tid, &detached_attr, cascade, (void *)work) ;
DP (DLEVEL2, ("Sent work to new cascade thread\n")) ;
if (flags & FS_STATS) {
pthread mutex lock (&stat_1k) ;
st_cascade++;
pthread mutex unlock (&stat_1lk) ;
}
}
break;
case FILET:
pthread mutex lock(&search g 1k);
if (search pool cnt) {
if (flags & FS_STATS) {
pthread mutex lock(&stat_1k) ;
st_pool++;
pthread mutex unlock (&stat_1lk) ;
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}

work->next = search g; /* could be null */
search_g = work;
pthread_cond_signal (&search g_cv) ;

pthread mutex unlock (&search g 1k);

DP (DLEVEL2, ("Sent work to search pool thread\n"));

else {
pthread mutex unlock (&search g 1k);
err = pthread create(&tid, &detached_attr,
search_thr, (void *)work) ;
pthread_setconcurrency np (pthread getconcurrency np()+1);
DP (DLEVEL2, ("Sent work to new search thread\n")) ;
if (flags & FS_STATS) {
pthread mutex lock (&stat_1Kk) ;
st_search++;
pthread mutex unlock (&stat_1lk) ;
}
1
break;
default:
fprintf (stderr, "tgrep: Internal error, work t->tp not valid\n");
exit (1) ;

if (err) { /* NEED TO FIX THIS CODE. Exiting is just wrong */
fprintf (stderr, "Could not create new thread!\n");
exit (1) ;

OUT:
if (flags & TG PROGRESS) {
if (progress)
fprintf (stderr,".\n") ;
else
fprintf (stderr, "\n") ;
1
/* we are done, print the stuff. All other threads are parked */
if (flags & FC_COUNT) {
pthread mutex lock(&global_ count_1lk) ;
printf ("$d\n",global_ count) ;
pthread mutex unlock(&global_ count_ 1k) ;

if (flags & FS_STATS)
prnt_stats() ;
return(0); /* should have a return from main */

}

/*
* Add Work: Called from the main thread, and cascade threads to add file
* and directory names to the work Q.
*/

int

add_work (char *path,int tp)

{

work_t *wt, *ww, *wp;

if ((wt = (work_t *)malloc(sizeof (work_t))) == NULL)
goto ERROR;

if ((wt-s>path = (char *)malloc(strlen(path)+1)) == NULL)

248 RIVFRLy FOTOTZI>Y ¢ 1998 F£ 11 A



}

/*
* Search thread: Started by the main thread when a file name is found
* on the work Q to be serached. If all the needed resources are ready
* a new search thread will be created.

goto ERROR;

strcpy (wt->path, path) ;
wt->tp = tp;
wt->next = NULL;
if (flags & FS_STATS) {
pthread mutex lock (&stat_1lk) ;
if (wt->tp == DIRT)
st_dir_search++;
else
st_file search++;
pthread mutex unlock (&stat_1k) ;
}
pthread mutex lock (&work g 1lk) ;
work_cnt++;
wt->next = work q;
work_g = wt;
pthread_cond_signal (&work_g cv) ;
pthread mutex unlock (&work_g 1k) ;

ERROR:

return(0) ;
if (! (flags & FS_NOERROR))
fprintf (stderr, "tgrep: Could not add %s to work queue. Ignored\n",

path) ;
return(-1) ;

void *
search_thr(void *arg) /* work t *arg */

{

FILE *fin;

char fin buf [(BUFSIZ*4)]; /* 4 Kbytes */
work_t *wt, std;

int line_count;

char rline[128];

char cline[128];

char *line;

register char *p, *pp;

int pm_len;

int len = 0;

long byte_count;

long next_line;

int show_line; /* for the -v option */
register int slen,plen,i;

out_t *out = NULL; /* this threads output list */

pthread _yield np();
wt = (work_t *)arg; /* first pass, wt is passed to use. */

/* len = strlen(string);*/ /* only set on first pass */
while (1) { /* reuse the search threads */
/* init all back to zero */

line count = 0;
byte_count = 01;
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next line = 01;
show_line = 0;

pthread mutex lock (&running 1Kk) ;

running++;

pthread _mutex unlock (&running_1k) ;

pthread mutex lock (&work g 1k);

tglimit--;

pthread mutex unlock (&work_g 1lk) ;

DP (DLEVEL5, ("searching file (STDIO) %s\n",wt->path));

if ((fin = fopen(wt-spath,"r")) == NULL) {
if (!(flags & FS NOERROR)) {
fprintf (stderr, "tgrep: %s. File \"%$s\" not searched.\n",
strerror (errno) ,wt->path) ;

}

goto ERROR;

setvbuf (fin, fin buf, IOFBF, (BUFSIZ*4)); /* XXX */
DP (DLEVEL5, ("Search thread has opened file %s\n",wt->path));
while ((fgets(rline,127,fin)) != NULL) {

if (flags & FS_STATS) {
pthread mutex lock (&stat_1lk) ;
st_line_search++;
pthread mutex unlock (&stat_1k) ;
}
slen = strlen(rline) ;
next line += slen;
line count++;
if (rline[slen-1] == ‘\n’)
rline[slen-1] = "\0’;
/*
**x Tf the uncase flag is set, copy the read in line (rline)
** To the uncase line (cline) Set the line pointer to point at
** cline.
*x Tf the case flag is NOT set, then point line at rline.
** line is what is compared, rline is what is printed on a
** match.
*/
if (flags & FI_IGNCASE) {
strcpy (cline,rline) ;
uncase (cline) ;
line = cline;
}
else {
line = rline;
}

show_line = 1; /* assume no match, if -v set */
/* The old code removed */
if (use pmatch) {
for (i=0; i<regexp cnt; i++) {
if (pmatch(pm pat[i], line, &pm len)) {
if (!(flags & FV_REVERSE)) {
add_output_local (&out,wt,line count,
byte_count,rline);
continue line(rline, fin,out,wt,
&line_count, &byte_count) ;
1
else {
show_line = 0;
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} /* end of if -v flag if / else block */
/*
** if we get here on ANY of the regexp targets
** jump out of the loop, we found a single
** match so do not keep looking!
** Tf name only, do not keep searcthing the same
** file, we found a single match, so close the file,
** print the file name and move on to the next file.
*
/
if (flags & FL_NAMEONLY)
goto OUT_OF_LOOP;
else
goto OUT_AND DONE;
} /* end found a match if block */
} /* end of the for pat[s] loop */

else {
if (bm pmatch( bm pat, line)) {

if (!(flags & FV_REVERSE)) {
add_output_local (&out,wt,line count,byte count,rline);
continue line(rline, fin,out,wt,

&line count, &byte count) ;

1

else {
show _line = 0;

1

if (flags & FL_NAMEONLY)
goto OUT_OF_ LOOP;
}
1
OUT AND DONE:
if ((flags & FV_REVERSE) && show line) {
add_output_local (&out,wt,line_count,byte count,rline) ;
show_line = 0;
}
byte _count = next_ line;
}
OUT_OF_LOOP:
fclose (fin) ;
/*
** The search part is done, but before we give back the FD,
** and park this thread in the search thread pool, print the
** Jocal output we have gathered.
*
/
print_local_output (out,wt); /* this also frees out nodes */
out = NULL; /* for the next time around, if there is one */
ERROR:
DP (DLEVEL5, ("Search done for %s\n",wt-s>path));
free (wt->path) ;
free (wt) ;

notrun () ;
pthread mutex lock(&search g 1k);
if (search pool cnt > search thr limit) {
pthread mutex unlock (&search g 1lk) ;
DP (DLEVEL5, ("Search thread exiting\n"));
if (flags & FS_STATS) {
pthread mutex lock(&stat_1k);
st_destroy++;
pthread mutex unlock (&stat_1k) ;
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*
*
*
*
*

*
*

}

return(0) ;

else {
search pool cnt++;
while (!search q)
pthread_cond wait (&search g _cv, &search_g_1k) ;
search pool cnt--;
wt = search g; /* we have work to do! */
if (search_g->next)
search_g = search g->next;
else
search_g = NULL;
pthread mutex unlock (&search g 1lk) ;
}
}

/ *NOTREACHED* /

Continue line: Special case search with the -C flag set. If you are
searching files like Makefiles, some lines might have escape char’s to
contine the line on the next line. So the target string can be found, but
no data is displayed. This function continues to print the escaped line
until there are no more "\" chars found.

/

int
continue line(char *rline, FILE *fin, out_t *out, work t *wt,

{

}

int *1lc, long *bc)

int len;

int cnt = 0;
char *line;

char nline[128];

if (! (flags & FC_LINE))
return(0) ;

line = rline;
AGAIN:
len = strlen(line) ;
if (linellen-1] == "\\") {
if ((fgets(nline,127,fin)) == NULL) {
return (cnt) ;
}

line = nline;
len = strlen(line);
if (line[len-1] == ’'\n’)
line[len-1] = ’\0’;
*bc = *bc + len;
*1c++;
add_output_local (&out,wt, *1c, *bc, line) ;
cnt++;
goto AGAIN;

}

return (cnt) ;

/*

* cascade: This thread is started by the main thread when directory names
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* are
* name
* work

*/

void *
cascade (void *arg) /* work_t *arg */

{

found on the work Q. The thread reads all the new file, and directory
s from the directory it was started when and adds the names to the
Q. (it finds more work!)

char fullpath[1025];
int restart_cnt = 10;
DIR *dp;
char dir buf [sizeof (struct dirent) + PATH MAX];
struct dirent *dent = (struct dirent *)dir buf;
struct stat sbuf;
char *fpath;
work_t *wt ;
int fl1 = 0, dl = 0;
int pm_file len = 0;
pthread yield np(); /* try toi give control back to main thread */
wt = (work t *)arg;
while (1) ({
f1 = 0;
dl = 0;

restart_cnt 10;
pm_file len = 0;

pthread mutex lock (&running 1k) ;
running++;

pthread mutex unlock (&running_1k) ;
pthread mutex lock (&work g 1k);
tglimit--;

pthread mutex unlock (&work_g 1lk) ;

if (twt) {
if (! (flags & FS_NOERROR))
fprintf (stderr, "tgrep: Bad work node passed to cascade\n");
goto DONE;

}
fpath = (char *)wt->path;
if (!fpath) {

if (! (flags & FS_NOERROR))
fprintf (stderr, "tgrep: Bad path name passed to cascade\n");
goto DONE;

}
DP (DLEVEL3, ("Cascading on %s\n", fpath)) ;
if (( dp = opendir (fpath)) == NULL) {
if (! (flags & FS_NOERROR))
fprintf (stderr, "tgrep: Can’t open dir %s, %s. Ignored.\n",
fpath, strerror (errno)) ;
goto DONE;

while ((readdir r(dp,dent)) != NULL)
restart_cnt = 10; /* only try to restart the interupted 10 X */

if (dent->d name[0] == ’.’) {
if (dent->d name[l] == ’'.’ && dent->d_name[2] == "\0')
continue;
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if (dent->d name[1l] == "\0’)
continue;

}

fl = strlen(fpath);
dl strlen(dent->d_name) ;
if ((£1 + 1 + dl) > 1024) {
fprintf (stderr, "tgrep: Path %s/%s is too long.
"MaxPath = 1024\n",
fpath, dent->d_name) ;
continue; /* try the next name in this directory */

}

strcpy (fullpath, fpath) ;
strcat (fullpath,"/");
strcat (fullpath,dent->d_name) ;

RESTART_STAT:
if (stat (fullpath, &sbuf))
if (errno == EINTR) ({
if (--restart_cnt)
goto RESTART_ STAT;
1
if (! (flags & FS_NOERROR) )
fprintf (stderr, "tgrep: Can’t stat file/dir %s, %s.
"Ignored.\n",
fullpath, strerror (errno)) ;

goto ERROR;

}

switch (sbuf.st mode & S_IFMT) {
case S_IFREG
if (flags & TG FILEPAT)
if (pmatch(pm file pat, dent->d name, &pm file len)) {
DP (DLEVEL3, ("file pat match (cascade) %s\n",
dent->d_name)) ;
add_work (fullpath, FILET) ;

}

else {
add_work (fullpath, FILET) ;
DP (DLEVEL3, ("cascade added file (MATCH) %s to Work Q\n",
fullpath)) ;

}

break;

case S_IFDIR
DP (DLEVEL3, ("cascade added dir %s to Work Q\n",fullpath));

add_work (fullpath, DIRT) ;
break;

}

ERROR:
closedir (dp) ;

DONE :
free (wt->path) ;
free (wt) ;
notrun () ;
pthread mutex lock(&cascade_g_1lk) ;
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if (cascade pool cnt > cascade thr limit) {
pthread mutex unlock (&cascade g 1k) ;
DP (DLEVELS5, ("Cascade thread exiting\n")) ;
if (flags & FS_STATS) {
pthread mutex lock(&stat_1k);
st_cascade_destroy++;
pthread mutex unlock (&stat_1lk) ;
}
return(0); /* pthread _exit */
}
else {
DP (DLEVEL5, ("Cascade thread waiting in pool\n")) ;
cascade_pool_cnt++;
while (!cascade_q)
pthread_cond wait (&cascade_g_cv, &cascade_qg_1lk) ;
cascade_pool_cnt--;
wt = cascade_g; /* we have work to do! */
if (cascade_g->next)
cascade_g = cascade_g->next;
else
cascade_g = NULL;
pthread mutex unlock (&cascade g 1k);

}
}

/*NOTREACHED* /
}
/*
* Print Local Output: Called by the search thread after it is done searching
* a single file. If any oputput was saved (matching lines), the lines are
* displayed as a group on stdout.
*/
int

print_local output (out_t *out, work t *wt)

{

out_t *pPp, *Op;

int out_count = 0;
int printed = 0;
pp = out;

pthread mutex lock (&output_print_ 1k);
if (pp && (flags & TG_PROGRESS)) ({

progress++;
if (progress >= progress offset) {
progress = 0;

fprintf (stderr,".");

}

while (pp) {
out_count++;
if (! (flags & FC_COUNT)) {
if (flags & FL_NAMEONLY) { /* Pint name ONLY ! */
if (!printed) ({
printed = 1;
printf ("$s\n",wt->path) ;
}
}
else { /* We are printing more then just the name */
if (! (flags & FH_HOLDNAME) )
printf ("%$s :",wt->path);
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if (flags & FB_BLOCK)

printf ("$1d:",pp->byte count/512+1) ;
if (flags & FN_NUMBER)

printf ("$d:",pp->line_count) ;

o

printf ("$s\n",pp->line) ;

}

op = ppi

pPp = pp->next;

/* free the nodes as we go down the list */
free (op->1line) ;

free (op) ;

}

pthread _mutex unlock (&output_print_1lk) ;
pthread mutex lock(&global_ count_1k) ;
global_count += out_count;

pthread mutex unlock (&global_ count_ 1lk) ;
return(0) ;

—

add output local: is called by a search thread as it finds matching lines.
the matching line, its byte offset, line count, etc. are stored until the
search thread is done searching the file, then the lines are printed as

a group. This way the lines from more then a single file are not mixed
together.

L

int
add_output_local (out_t **out, work t *wt,int lc, long bc, char *1line)

{

out_t *ot, *oo, *op;
if (( ot = (out_t *)malloc(sizeof (out_t))) == NULL)
goto ERROR;
if (( ot->line = (char *)malloc(strlen(line)+1)) == NULL)

goto ERROR;

strcpy (ot->line, line) ;
ot->line_count = lc;
ot->byte_count = bc;

if (!t*out) {
*out = ot;
ot->next = NULL;
return (0) ;

}

/* append to the END of the list; keep things sorted! */

op = o0 = *out;
while (oo) {
op = 00;
00 = 0OO->next;
}
op->next = ot;
ot->next = NULL;
return(0) ;
ERROR:
if (! (flags & FS_NOERROR))
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*/

fprintf (stderr, "tgrep: Output lost. No space. "
"[%s: line %d byte %d match : %s\n",
wt->path,lc,bc,line) ;
return(l) ;

print stats: If the -S flag is set, after ALL files have been searched,
main thread calls this function to print the stats it keeps on how the
search went.

void
prnt_stats (void)

{

float a,b,c;

float t = 0.0;
time_t st_end = 0;
char tl[80];

st_end = time(NULL); /* stop the clock */

printf ("\n----------------- Tgrep Stats. --------------—------ \n") ;

printf ("Number of directories searched: $d\n",st_dir search);
printf ("Number of files searched: $d\n",st_file search);

c = (float) (st_dir search + st _file search) / (float) (st_end - st_start);
printf ("Dir/files per second: %$3.2f\n",c);

printf ("Number of lines searched: $d\n",st_line search);
printf ("Number of matching lines to target: $d\n",global count) ;
printf ("Number of cascade threads created: $d\n", st_cascade) ;
printf ("Number of cascade threads from pool: $d\n", st_cascade_pool) ;
a = st_cascade_pool; b = st_dir search;

printf ("Cascade thread pool hit rate: %$3.2£%%\n", ((a/b)*100)) ;
printf ("Cascade pool overall size: %$d\n", cascade_pool_cnt) ;
printf ("Number of search threads created: $d\n", st_search) ;

printf ("Number of search threads from pool: $d\n", st_pool) ;

a = st_pool; b = st_file search;

printf ("Search thread pool hit rate: %$3.2£%%\n", ((a/b)*100)) ;
printf ("Search pool overall size: $d\n", search pool_cnt) ;
printf ("Search pool size limit: %$d\n",search thr limit);
printf ("Number of search threads destroyed: $d\n", st_destroy) ;
printf ("Max # of threads running concurrenly: %$d\n", st_maxrun) ;

printf ("Total run time, in seconds. %d\n",

(st_end - st_start));

/* Why did we wait ? */
a = st_workfds; b = st_dir search+st_file search;

c = (a/b)*100; t += c;
printf ("Work stopped due to no FD’s: (%.3d) %d Times, %3.2f£%%\n",
search_thr limit,st_workfds,c);
a = st_worknull; b = st_dir_search+st_file search;
c = (a/b)*100; t += c;
printf ("Work stopped due to no work on Q: %d Times, %$3.2£%%\n",
st_worknull,c) ;
if (tglimit == UNLIMITED)
strcpy (tl, "Unlimited") ;
else
sprintf (tl1," %.3d ", tglimit) ;

a = st_worklimit; b = st_dir search+st file search;
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c = (a/b)*100; t += c;

printf ("Work stopped due to TGLIMIT: ($.9s8) %d Times, %3.2f%%\n",
tl,st_worklimit,c);
printf ("Work continued to be handed out: %$3.2£%%\n",100.00-t) ;
PrintE (Mmoo mmm s oo e \n") ;
}
/*
* not running: A glue function to track if any search threads or cascade
* threads are running. When the count is zero, and the work Q is NULL,
* we can safely say, WE ARE DONE.
*/
void

notrun (void)
{
pthread mutex lock (&work g_1lk) ;
work_cnt--;
tglimit++;
current_open files++;
pthread mutex lock (&running 1k) ;
if (flags & FS_STATS) {
pthread mutex lock (&stat_1lk) ;
if (running > st maxrun) {
st_maxrun = running;
DP (DLEVEL6, ("Max Running has increased to %d\n",st_maxrun)) ;

}

pthread mutex unlock (&stat_1lk) ;
} .
running--;
if (work_cnt == 0 && running == 0)
all done = 1;
DP (DLEVEL6, ("Setting ALL DONE flag to TRUE.\n"));
}
pthread mutex unlock (&running 1k);
pthread_cond_signal (&work_g cv) ;
pthread mutex unlock (&work_g 1k) ;

/*
* uncase: A glue function. If the -i (case insensitive) flag is set, the
* target strng and the read in line is converted to lower case before
* comparing them.
*/
void
uncase (char *s)

{

char *p;

for (p = s; *p != NULL; p++)

*p = (char)tolower (*p);
}
/*
* usage: Have to have one of these.
*/
void

usage (void)

{
fprintf (stderr, "usage: tgrep <options> pattern <{file,dir}>...\n");
fprintf (stderr, "\n") ;
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fprintf (stderr, "Where:\n") ;
#ifdef DEBUG

fprintf (stderr, "Debug -d = debug level -d <levels> (-d0 for usage)\n");
fprintf (stderr, "Debug -f = block fd’s from use (-f #)\n");

#endif
fprintf (stderr, " -b = show block count (512 byte block)\n");
fprintf (stderr, " -c = print only a line count\n");
fprintf (stderr, " -h = Do NOT print file names\n") ;
fprintf (stderr, " -i = case insensitive\n");
fprintf (stderr, " -1 = print file name only\n");
fprintf (stderr," -n = print the line number with the line\n");
fprintf (stderr, " -s = Suppress error messages\n") ;
fprintf (stderr, " -v = print all but matching lines\n");

#ifdef NOT IMP
fprintf (stderr, " -w = search for a \"word\"\n") ;

#endif
fprintf (stderr," -r = Do not search for files in all "

"sub-directories\n") ;
fprintf (stderr, " -C = show continued lines (\"\\\")\n");
fprintf (stderr, " -p = File name regexp pattern. (Quote it)\n");
fprintf (stderr," -P = show progress. -P 1 prints a DOT on stderr\n"
" for each file it finds, -P 10 prints a DOT\n"
" on stderr for each 10 files it finds, etc...\n");

fprintf (stderr, " -e = expression search. (regexp) More then one\n") ;
fprintf (stderr, " -B = limit the number of threads to TGLIMIT\n") ;

-S = Print thread stats when done.\n");
-Z = Print help on the regexp used.\n");

(

(

fprintf (stderr,

fprintf (stderr, "

fprintf (stderr, "\n") ;

fprintf (stderr, "Notes:\n") ;

fprintf (stderr, " If you start tgrep with only a directory name\n") ;

fprintf (stderr, and no file names, you must not have the -r option\n");

fprintf (stderr, set or you will get no output.\n");

fprintf (stderr, To search stdin (piped input), you must set -r\n");

fprintf (stderr, Tgrep will search ALL files in ALL \n");
(
(
(
(
(
(
(
(
(
(

fprintf (stderr, sub-directories. (like */* */x/x *x/% /% /% etc..)\n");
fprintf (stderr, if you supply a directory name.\n") ;

fprintf (stderr, If you do not supply a file, or directory name,\n");
fprintf (stderr, and the -r option is not set, the current \n");
fprintf (stderr, directory \".\" will be used.\n");

fprintf (stderr, All the other options should work \"like\" grep\n");
fprintf (stderr, " The -p patten is regexp; tgrep will search only\n");
fprintf (stderr, "\n") ;

fprintf (stderr,
fprintf (stderr, "\n") ;
exit (0) ;

Copy Right By Ron Winacott, 1993-1995.\n");

}

/*
* regexp usage: Tell the world about tgrep custom (THREAD SAFE) regexp!
*/
int
regexp_usage (void)
{
fprintf (stderr, "usage: tgrep <options> -e \"pattern\" <-e ...> "
"<{file,dir}>...\n");
fprintf (stderr, "\n") ;
fprintf (stderr, "metachars:\n") ;
fprintf (stderr," . - match any character\n") ;
(
(

fprintf (stderr," * - match 0 or more occurrences of previous char\n");
fprintf (stderr, " + - match 1 or more occurrences of previous char.\n");
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fprintf (stderr, " * - match at beginning of string\n");
fprintf (stderr, " $ - match end of string\n") ;

fprintf (stderr," [ - start of character class\n");

fprintf (stderr, " ] - end of character class\n");

fprintf (stderr, " ( - start of a new pattern\n");

fprintf (stderr," ) - end of a new pattern\n");

fprintf (stderr," @(n)c - match <c> at column <n>\n");
fprintf (stderr, " | - match either pattern\n") ;

fprintf (stderr, " \\ - escape any special characters\n");
fprintf (stderr, " \\c - escape any special characters\n");
fprintf (stderr," \\o - turn on any special characters\n") ;
fprintf (stderr, "\n") ;

fprintf (stderr, "To match two diffrerent patterns in the same command\n") ;
fprintf (stderr, "Use the or function. \n"

"ie: tgrep -e \"(patl)| (pat2)\" file\n"

"This will match any line with \"patl\" or \"pat2\" in it.\n");
fprintf (stderr, "You can also use up to %d -e expressions\n", MAXREGEXP) ;
fprintf (stderr, "RegExp Pattern matching brought to you by Marc Staveley\n");
exit (0) ;

}

/*
* debug usage: If compiled with -DDEBUG, turn it on, and tell the world
* how to get tgrep to print debug info on different threads.

*/

#ifdef DEBUG
void
debug_usage (void)

{

int 1 = 0;

fprintf (stderr, "DEBUG usage and levels:\n");

(

fprintf (stderr, M ------c-mcmm oo \n") ;
fprintf (stderr, "Level code\n") ;
fprintf(stderr, "--------mm oo - \n") ;
fprintf (stderr, "0 This message.\n") ;
for (i=0; i<9; i++) {

fprintf (stderr, "%d $s\n",i+1,debug set[i] .name) ;
}
fprintf(stderr, "--------mm oo \n") ;
fprintf (stderr, "You can or the levels together like -d134 for levels\n");

(
(
(
(

fprintf (stderr, "1l and 3 and 4.\n");
fprintf (stderr, "\n") ;
exit (0) ;

1

#endif

/* Pthreads NP functions */

#ifdef _ sun
void
pthread_setconcurrency np (int con)

{
}

int
pthread_getconcurrency np (void)

{

thr setconcurrency (con) ;

260 RIVFRLy FOTOTZI>Y ¢ 1998 F£ 11 A



return (thr_getconcurrency()) ;

}

void
pthread yield np(void)

{

/* In Solaris 2.4, these functions always return - 1 and set errno to ENOSYS */
if (sched_yield()) /* call UI interface if we are older then 2.5 */

thr_yield();

}

#else
void
pthread_setconcurrency np (int con)

{
}

int
pthread_getconcurrency np (void)

{
}

void
pthread_yield np(void)

{
}

#endif

return;

return(0) ;

return;
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Solaris X L v KDl — barrier.c

barrier.c 7H 27 J 4ld, Solaris AL v FD72HD/N) TOEREF TS, N T
DEFIZOWVWTIE, 237%=V D [#FAE) RO I Ea =5 TOL—TD

WHE] 2 ZHL TSRS, )

a— Kl B-1 Solaris A L v NOf] — barrier.c

#define REENTRANT
/¥ AYTN—=FT 74 */

#include <thread.h>
#include <errno.h>

/* EHE~ T v/

typedef struct {

int maxcnt ; /* A
struct _sb {
cond t wait_cv; /*
mutex_t wait_ lk; /*

int runners; /*

} sbl2];
struct _sb *sbp; /*

} barrier t;

/*

Ly FOmKE */

N T TEEDAL Y RO cv */
N T THEDAL Y FO mutex */
FEATTAHAL Y N */

BAEDF TN T */

* barrier init - N TEHEWHLLT S

*/

int

barrier init( barrier_t *bp, int count,

int n;

int type, void *arg )

{
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int i;

if (count < 1)
return (EINVAL) ;

bp->maxcnt = count;
bp->sbp = &bp->sb[0];

for (1 = 0; 1 < 2; ++1i) {
#if defined(_ cplusplus)

struct barrier t::_sb *sbp = &( bp->sb[i] );
#else

struct _sb *sbp = &( bp->sbl[i] );
#endif

sbp->runners = count;

if (n = mutex init (&sbp->wait_lk, type, arg))
return(n) ;

if (n = cond_init (&sbp->wait_cv, type, arg))

return(n) ;
}
return(0) ;
}
/*
* barrier wait - @EHHPHET L E TN T THD
*
/
int

barrier wait (register barrier t *bp) {
#if defined(_ cplusplus)

register struct barrier t:: sb *sbp = bp->sbp;
#else
register struct _sb *sbp = bp->sbp;
#endif
mutex lock (&sbp->wait_1k) ;
if (sbp->runners == 1) { Jx N TIHBICEE L AL Y B ox/

if (bp->maxcnt != 1)
/* FAFAL Y FA ey L, YIN)TERYVERD +/
sbp->runners = bp->maxcnt;
bp->sbp = (bp->sbp == &bp->sb[0])
? &bp->sb[1l] : &bp->sb[0];

/* FFHAL Y FEFORZT +/

cond_broadcast (&sbp->wait_cv) ;

} else {
sbp->runners--; /* 1 /NSEWEFFAL Y K +/
while (sbp->runners != bp->maxcnt)

cond_wait ( &sbp->wait_cv, &sbp->wait_ 1lk);

}

mutex unlock (&sbp->wait_1lk) ;

return (0) ;
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/*

* barrier destroy - N TEKZHIKRT 5

cond_destroy (&bp->sb[i] .wait_cv))

mutex destroy( &bp->sb[i] .wait_ 1k))

atoi( argv([1l] );

= atoi( argv[2] );

= atoi( argvI[1] );
= NTHR;

= NITER;
= NTHR;

*/
int
barrier destroy (barrier t *bp) {
int n;
int i;
for (i=0; i < 2; ++ 1) {
if (n =
return( n );
if (n =
return (n) ;
}
return(0) ;
}
#define NTHR 4
#define NCOMPUTATION 2
#define NITER 1000
#define NSQRT 1000
void *
compute (barrier t *ba )
{
int count = NCOMPUTATION;
while (count--) {
barrier wait( ba );
/* HIEHE «/
}
}
main( int argc, char *argv[] ) {
int i;
int niter;
int nthr;
barrier t ba;
double et;
thread t *tid;
switch ( argec ) {
default:
case 3 niter
nthr
break;
case 2 niter
nthr
break;
case 1 niter
nthr
break;

Solaris X L' v KD — barrier.c
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barrier init( &ba, nthr + 1, USYNC_THREAD, NULL );

tid = (thread t *) calloc(nthr, sizeof (thread t));
for (i = 0; i < nthr; ++1i) {
int n;

if (n = thr create(NULL, O,

(void * (*) ( void *)) compute,
&ba,NULL, &tid[il)) {
errno = n;
perror ("thr create");
exit (1) ;

for (i = 0; i < NCOMPUTATION; i++) {
barrier wait (&ba );
/x ABHIT T XL %/

for (i = 0; 1 < nthr; i++) {
thr join(tid[i], NULL, NULL);

}
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(MT-Z£2 | S141 75442471 —2X

Z DfFERTIE,

[SunOS Reference Manual] @ Section 3 [Library Routines| |ZFC#,

ENTVEA VI T2 —ADKEELNVERLTET (BEEOFEIIOWTIE, 157
R=TVD [RVFALY FAY T T 2= ADREELELN)V] BB L TLEZEWV),

ZA4TIVI—=F >0 MT-ZE2L NI (A)

a641 (3C)

abort (3C)

abs (3C)

accept (3N)

acos (3M)

acosh (3M)

addch (3X)

addchnstr (3X)

addchstr (3X)

FETIE W

267



268

addnstr (3X)

addnwstr (3X)

addsev (3C)

addseverity (3C)

addstr (3X)

addwch (3X)

addwchnstr (3X)

addwchstr (3X)

addwstr (3X)

adjcurspos (3X)

advance (3G)

aiocancel (3)

aioread(3)

aiowait (3)

aiowrite (3)

aio_cancel (3R)

aio_error (3R)

aio fsync(3R)

aio_read(3R)

aio return(3R)
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FETI W

FETI W

RLETIE W

TR0

Rt

RLETIE W

TETIE W

TETI W

FETIE W

IR 7 F v s

MT-% 4

MT-% 4
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aio_suspend (3R) R > 7 F v s

aio write (3R) MT-% 4
alloca(3C) A

arc(3) i
ascftime (3C) MT-% 4
asctime (3C) HAaTIE% W, asctime_r T
asin(3M) MT-% 4
asinh (3M) MT-% 4
assert (3C) A

atan (3M) MT-% 4
atan2 (3M) MT-% 4
atanh (3M) MT-% 42
atexit (3C) e

atof (3C) MT-% 42
atoi (3C) MT-% 42
atol (3C) MT-% 42
atoll (3C) MT-% 42
attroff (3X) TETIR 2
attron (3X) TETIR 2

attrset (3X)

RLETIE W
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authdes create (3N)

authdes getucred (3N)

authdes_ seccreate (3N)

authkerb getucred (3N)

authkerb seccreate (3N)

authnone create (3N)

authsys create (3N)

authsys create default (3N)

authunix create (3N)

authunix create default (3N)

auth destroy (3N)

au_close (3)

au_open(3)

au_user mask (3)

au_write(3)

FETI W

£

T-% 4

MT-% 4

FETI W

FETI W
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ZA4TZVIL—F >0 MT-ZE£L NI (B)

basename (3G)

baudrate (3X)

beep (3X)

bessel (3M)

bgets (3G)

bind (3N)

bindtextdomain (31)

bkgd (3X)

bkgdset (3X)

border (3X)

bottom_panel (3X)

box (3)

box (3X)

bsearch (3C)

bufsplit (3G)

byteorder (3N)

MT-% 4

FETI W

FETI W

>

T-%

£

>

MT-%

TETI W

FETIE W

K}
e

TETIE W
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ZA4TZVI—=F >N MT-ZL£ L NI (C)

calloc(3C)

calloc (3X)

callrpc (3N)

cancellation(3T)

can_change color (3X)

catclose (3C)

catgets (3C)

catopen (3C)

cbc_crypt (3)

cbreak (3X)

cbrt (3M)

ceil (3M)

cfgetispeed(3)

cfgetospeed (3)

cfree (3X)

cfsetispeed(3)

cfsetospeed(3)

cftime (3C)
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circle(3)

clear (3X)

clearerr(39)

clearok (3X)

clntraw_create (3N)

clnttcp_ create (3N)

clntudp bufcreate (3N)

clntudp create (3N)

clnt_broadcast (3N)

clnt call (3N)

clnt control (3N)

clnt create (3N)

clnt create timed (3N)

clnt create vers (3N)

clnt_destroy (3N)

clnt_dg create(3N)

clnt_ freeres(3N)

clnt geterr (3N)

clnt pcreateerror (3N)

clnt perrno (3N)

g
Tl

FETI W

FETI W

TETIE W
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clnt perror (3N)

clnt_raw create (3N)

clnt spcreateerror (3N)

clnt sperrno (3N)

clnt sperror (3N)

clnt tli create(3N)

clnt_tp create(3N)

clnt tp create timed(3N)

clnt_vc_create(3N)

clock (3C)

clock gettime (3R)

closedir (3C)

closelog(3)

closepl (3)

closevt (3)

clrtobot (3X)

clrtoeol (3X)

color content (3X)

compile (3G)

condition(3T)
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R > 7 F v s

Rt
>

Rt
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TETI W

TETIE W

FETIE W

MT-% 4

MT-% 4



cond_broadcast (3T)

cond_destroy (3T)

cond_init (3T)

cond_signal (3T)

cond_timedwait (3T)

cond_wait (3T)

confstr (3C)

connect (3N)

cont (3)

conv (3C)

copylist (3G)

copysign (3M)

copywin (3X)

cos (3M)

cosh (3M)

crypt (30)

crypt (3X)

cset (31I)

csetcol (31)

csetlen(3I)

.
Tl

TETI W

BIAMT & T MT-%4

BIAMT & T MT-%4

BlAMT & T MT-% 42
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csetno(31I)

ctermid(3S)

ctime (3C)

ctype (3C)

current field (3X)

current item(3X)

curses (3X)

curs_addch (3X)

curs_addchstr (3X)

curs_addstr (3X)

curs_addwch (3X)

curs_addwchstr (3X)

curs_addwstr (3X)

curs_alecompat (3X)

curs_attr (3X)

curs_beep (3X)

curs_bkgd (3X)

curs_border (3X)

curs_clear (3X)
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BIAMT & T MT-%4

G TIE RV,

ctermid r() ZfHH

TAETIE VW,

ctime_r () ZfH
BIH & T MT-% 4
BTN
AT W
AT W
AT W
AT W
AT W

RLETIE W

TETII RV
TETII W
TETII W
BTETII W

RLETIE W



curs_color (3X)

curs_delch (3X)

curs_deleteln (3X)

curs_getch (3X)

curs_getstr (3X)

curs_getwch (3X)

curs_getwstr (3X)

curs_getyx (3X)

curs_inch (3X)

curs_inchstr (3X)

curs_initscr (3X)

curs_inopts (3X)

curs_insch (3X)

curs_insstr (3X)

curs_instr (3X)

curs_inswch (3X)

curs_inswstr (3X)

curs_inwch (3X)

curs_inwchstr (3X)

curs_inwstr (3X)

FETI W

FETI W

TETI W

RLETIE W

FETI W

TETIE W

FETIE W

FETI W

RLETIE W

FETI W

TETI W

TETIE W

FETIE W

RLETIE W
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curs_kernel (3X)

curs_move (3X)

curs_outopts (3X)

curs_overlay (3X)

curs_pad (3X)

curs_printw (3X)

curs_refresh (3X)

curs_scanw (3X)

curs_scroll (3X)

curs_scr_dump (3X)

curs_set (3X)

curs_slk(3X)

curs_termattrs (3X)

curs_termcap (3X)

curs_terminfo (3X)

curs_touch (3X)

curs_util (3X)

curs_window (3X)

cuserid(3S)

FETI W

FETI W

FETI W

RLETIE W

TETIE W

TETI W

FETIE W

FETI W

RLETIE W

FETI W

FETI W

FETI W

MT-% 4
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ZA4TZVI—F >0 MT-&

£ L ~XJL (D)

data_ahead (3X)

data_behind (3X)

dbm_clearerr(3)

dbm_close (3)

dbm_delete (3)

dbm_error(3)

dbm_ fetch(3)

dbm firstkey(3)

dbm_nextkey (3)

dbm_open (3)

dbm_store (3)

db_add_entry (3N)

db_checkpoint (3N)

db create table(3N)

db_destroy table (3N)

db first entry (3N)

db_free result (3N)

db initialize (3N)

RLETIE W

FETI W

FETI W

FETI W

FETIE W

RLETIE W

TETI W

FETIE W

TETI W

TETIE W

RLETIE W

FETIE W

MT-&Z&] S1475U14>427x—X 279



280

db list entries(3N)

db_next entry (3N)

db_remove_ entry (3N)

db reset next entry (3N)

db_standby (3N)

db table exists(3N)

db_unload_table (3N)

dcgettext (31)

decimal to_ double (3)

decimal to_extended(3)

decimal to floating(3)

decimal to_quadruple(3)

decimal to_single(3)

def prog mode (3X)

def shell mode (3X)

delay_ output (3X)

delch (3X)

deleteln (3X)

delscreen (3X)

delwin (3X)
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del curterm(3X) TETIER 2

del panel (3X) TETIE W
derwin (3X) TETIR 2
des_crypt (3) MT-% 4
DES_FAILED (3) MT-% 42

des failed(3) MT-% 4
des_setparity(3) MT-% 4=
dgettext (31) BIAMT & TH 4
dial (3N) TETIE W
difftime (3C) TETIE RV
dirname (3G) TETI 2
div(3C) TETIE RN
dladdr (3X) TETIE RN
dlclose (3X) TETIE RN
dlerror (3X) GETIE W
dlopen (3X) TETIE W
dlsym(3X) TAETIT W
dn_comp (3N) TETIE W
dn_expand (3N) TETIR 2
doconfig (3N) GETIERW
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double to decimal (3) MT-% 4

doupdate (3X) TETIT W

drand48 (3C) ey

dup2 (3C) TR, ERPY 7 v
A
&

dupwin (3X) FETIE W

dup field(3X) TAaETIE W

dynamic_field info (3X) GETIERW

ZA4TZVI—=F>D MT-Z£ L XJL (E)

ecb crypt (3) MT-%4:

echo (3X) TETIR 2
echochar (3X) TETIER 2
echowchar (3X) TETIER 2
econvert (3) MT-% 4

ecvt (3) MT-% 42

ecvt (3C) GETIERW
el (32 fsize.3E) TAETIE W
el (32_getehdr.3E) TAaETIE W
el (32_getphdr.3E) TAETIE W
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el (32_getshdr.3E) TETIE W

el (32_newehdr.3E) TETIE 2w
el (32 _newphdr.3E) TETIE W
el (32 _xlatetof.3E) HETIE W
el (32 _xlatetom.3E) HETI W
elf (3E) TAETIE R
elf begin(3E) TAaETIE W
elf cntl(3E) TETIE W
elf end(3E) TETIE W
elf errmsg(3E) TETIR 2
elf errno(3E) TETIE W
elf fill(3E) TaETIE W
elf flagdata (3E) TaETIE W
elf flagehdr (3E) TaETIE W
elf flagelf (3E) LLETE R W
elf flagphdr (3E) TETIR W
elf flagscn(3E) TETIR 2
elf flagshdr (3E) TETIH RN
elf getarhdr (3E) TETIE W
elf getarsym(3E) TETIE W
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elf getbase (3E)

elf getdata (3E)

elf getident (3E)

elf getscn(3E)

elf hash(3E)

elf kind(3E)

elf memory (3E)

elf ndxscn(3E)

elf newdata (3E)

elf newscn(3E)

elf next (3E)

elf nextscn(3E)

elf rand(3E)

elf rawdata (3E)

elf rawfile(3E)

elf strptr(3E)

elf update(3E)

elf version(3E)

encrypt (3C)

endac (3)
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endauclass (3)

endauevent (3)

endauuser (3)

endnetconfig (3N)

endnetpath (3N)

endutent (3C)

endutxent (3C)

endwin (3X)

erand48 (3C)

erase (3)

erase (3X)

erasechar (3X)

erf (3M)

erfc (3M)

errno (3C)

ethers (3N)

ether aton (3N)

ether hostton (3N)

ether line (3N)

ether ntoa (3N)
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ether ntohost (3N) MT-% 4

euccol (31) A
euclen(3I) A
eucscol (3I) Was
exit (3C) L4
exp (3M) MT-% 42
expml (3M) MT-% 4
extended to decimal (3) MT-% 4

ZA4TZVIL—=F>D MT-ZE£L X (F)

fabs (3M) MT-% 42
fattach(3C) MT-% 4

fclose (38) MT-% 4

fconvert (3) MT-% 4

fovt (3) MT-% 42

fovt (30) TAETIE W
fdatasync (3R) FERE Y 7> VR4
fdetach(3C) GETIE RV
fdopen (39) MT-% 4
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feof (383)

ferror (38)

fflush(38)

ffs(3C)

fgetc (389)

fgetgrent (3C)

fgetpos (3C)

fgetpwent (3C)

fgets (3S)

fgetspent (3C)

fgetwc (31)

fgetws (31)

field arg(3X)

field back(3X)

field buffer (3X)

field count (3X)

field fore (3X)

field index(3X)

field info(3X)

MT-% 4=
MT-% 4
MT-% 4
MT-% 42
MT-% 42

ATV,

fgetgrent r() HH
MT-% 4

TAETIE RV,

fgetpwent r () % ff
MT-% 42

TAETIE RV,

fgetspent r() A H

BAETIE W
TETII W
TETII W
BTETII W

BTETIE W
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field init (3X)

field just (3X)

field opts (3X)

field opts_ off (3X)

field opts_on(3X)

field pad(3X)

field status(3X)

field term(3X)

field type (3X)

field userptr (3X)

fileno(3S)

file to decimal (3)

filter (3X)

finite (3Q)

flash (3X)

floating to_decimal (3)

flockfile (3S)

floor (3M)

flushinp (3X)

fmod (3M)

RIVFRLy FOTOTZI>Y ¢ 1998 F£ 11 A

FETI W

FETI W

FETI W

RLETIE W

TETIE W

TETI W

FETIE W

FETIE W

MT-% 4



fmtmsg (3C)

fnmatch (3C)

fn attribute add(3N)

fn attribute assign(3N)

fn _attribute copy (3N)

fn attribute create (3N)

fn attribute destroy (3N)

fn attribute first (3N)

fn attribute identifier (3N)

fn attribute next (3N)

fn_attribute remove (3N)

fn _attribute syntax(3N)

FN_attribute t (3N)

fn_attribute valuecount (3N)

fn attrmodlist add(3N)

fn attrmodlist assign (3N)

fn attrmodlist copy (3N)

fn attrmodlist count (3N)

fn attrmodlist create (3N)

fn_attrmodlist destroy (3N)
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fn attrmodlist first (3N)

fn attrmodlist next (3N)

FN_attrmodlist t (3N)

fn_attrset_ add(3N)

fn attrset assign(3N)

fn_attrset copy (3N)

fn attrset count (3N)

fn attrset create(3N)

fn attrset_destroy (3N)

fn attrset first (3N)

fn_attrset get (3N)

fn_attrset next (3N)

fn attrset remove (3N)

FN_attrset t (3N)

fn attr_get (3N)

fn attr get ids(3N)

fn attr get values(3N)

fn attr modify (3N)

fn attr multi get (3N)

fn attr multi modify (3N)
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fn bindinglist destroy (3N)

fn bindinglist next (3N)

FN _bindinglist t (3N)

fn composite name append comp (3N)

fn composite name append name (3N)

fn composite name assign(3N)

fn composite name copy (3N)

fn composite name_ count (3N)

fn composite name create (3N)

fn composite name delete comp (3N)

fn composite name destroy (3N)

fn composite name first (3N)

fn composite name from string(3N)

fn composite name insert comp (3N)

fn composite name insert name (3N)

fn composite name is empty (3N)

fn composite name is equal (3N)

fn composite name is prefix(3N)

fn composite name is suffix(3N)

fn composite name last (3N)
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fn composite name next (3N)

fn composite name prefix(3N)

fn composite name prepend comp (3N)

fn composite name prepend name (3N)

fn composite name prev (3N)

fn composite name suffix(3N)

FN_ composite name t (3N)

fn compound name_ append_ comp (3N)

fn compound name assign (3N)

fn compound name_ copy (3N)

fn_ compound name_ count (3N)

fn compound name delete all (3N)

fn compound name_delete comp (3N)

fn compound name_ destroy (3N)

fn compound name first (3N)

fn compound name_ from syntax attrs

fn compound name get syntax_attrs (3N)

fn compound name insert comp (3N)

fn compound name is_ empty (3N)

fn compound name is_equal (3N)
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fn compound name is prefix(3N)

fn compound name is suffix(3N)

fn compound name_ last (3N)

fn compound name next (3N)

fn compound name prefix (3N)

fn compound name prepend_ comp (3N)

fn compound name_ prev (3N)

fn compound name suffix (3N)

FN_compound name_t (3N)

fn ctx bind (3N)

fn ctx create subcontext (3N)

fn ctx destroy subcontext (3N)

fn ctx get ref (3N)

fn ctx get syntax attrs (3N)

fn ctx handle destroy (3N)

fn ctx handle from initial (3N)

fn ctx handle from ref (3N)

fn ctx list bindings (3N)

fn ctx list names (3N)

fn ctx lookup (3N)
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fn ctx lookup link (3N)

fn ctx rename (3N)

FN _ctx t (3N)

fn ctx unbind (3N)

fn multigetlist destroy (3N)

fn multigetlist next (3N)

FN multigetlist t (3N)

fn namelist destroy (3N)

fn namelist next (3N)

FN namelist t (3N)

fn ref addrcount (3N)

fn ref addr assign(3N)

fn ref addr copy (3N)

fn ref addr create(3N)

fn ref addr_data (3N)

fn ref addr description (3N)

fn ref addr_destroy (3N)

fn ref addr_ length(3N)

FN_ref addr t (3N)

fn ref addr type(3N)
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fn ref append addr (3N)

fn ref assign(3N)

fn ref copy (3N)

fn ref create(3N)

fn ref create link(3N)

fn ref delete addr(3N)

fn ref delete all(3N)

fn ref description (3N)

fn ref destroy (3N)

fn ref first (3N)

fn ref insert addr (3N)

fn ref is link (3N)

fn ref link name (3N)

fn ref next (3N)

fn ref prepend addr (3N)

FN ref t(3N)

fn ref type(3N)

fn status_advance by name (3N)

fn status_append remaining name (3N)

fn status_append resolved name (3N)
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fn status_assign (3N)

fn status_code (3N)

fn_status_copy (3N)

fn status create(3N)

fn status_description (3N)

fn status_destroy (3N)

fn status_diagnostic_message (3N)

fn status_is_ success (3N)

fn status_link code (3N)

fn status_link diagnostic_message (3N)

fn status_link remaining name (3N)

fn status_link resolved name (3N)

fn status_link resolved ref (3N)

fn status_remaining name (3N)

fn status_resolved name (3N)

fn status_resolved ref (3N)

fn status_set (3N)

fn status_set code (3N)

fn status_set diagnostic message (3N)

fn status_set link code (3N)
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fn status_set link diagnostic_message

fn status_set link remaining name (3N)

fn status_set link resolved name (3N)

fn status_set link resolved ref (3N)

fn status_set remaining name (3N)

fn status_set resolved name (3N)

fn status_set resolved ref (3N)

fn status_set success (3N)

FN status_t (3N)

fn string assign(3N)

fn string bytecount (3N)

fn string charcount (3N)

fn string code_ set (3N)

fn string compare (3N)

fn string compare substring (3N)

fn string contents (3N)

fn string copy (3N)

fn string create(3N)

fn string destroy (3N)

fn string from composite name (3N)
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fn string from compound name (3N)

fn string from contents (3N)

fn string from str(3N)

fn string from strings (3N)

fn string from str n(3N)

fn string from substring(3N)

fn string is empty (3N)

fn string next substring(3N)

fn string prev_ substring(3N)

fn string str(3N)

FN_string t(3N)

fn valuelist destroy (3N)

fn valuelist next (3N)

FN_valuelist t (3N)

fopen (39)

forms (3X)

form cursor (3X)

form data (3X)

form driver (3X)

form field(3X)
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form fields (3X)

form fieldtype (3X)

form field attributes (3X)

form field buffer (3X)

form field info (3X)

form field just (3X)

form field new (3X)

form field opts (3X)

form field userptr (3X)

form field validation (3X)

form hook (3X)

form init (3X)

form new (3X)

form new page (3X)

form opts (3X)

form opts off (3X)

form opts_on(3X)

form page (3X)

form post (3X)

form sub (3X)
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form term(3X)

form userptr (3X)

form win (3X)

fpclass (3C)

fpgetmask (3C)

fpgetround (3C)

fpgetsticky (3C)

fprintf (39)

fpsetmask (3C)

fpsetround (3C)

fpsetsticky (3C)

fputc (3S)

fputs (3S)

fputwe (31)

fputws (31)

fread(39)

free (3C)

free (3X)

freenetconfigent (3N)

free field(3X)
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free fieldtype (3X)

free form(3X)

free item(3X)

free menu (3X)

freopen (39)

frexp (3C)

fscanf (39)

fseek (39)

fsetpos (3C)

fsync (3C)

ftell (3S)

ftok (3C)

ftruncate (3C)

ftrylockfile (3S)

ftw(3C)

func to decimal (3)

funlockfile (39)

fwrite (38)
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gconvert (3)

gcvt (3)

gcvt (3C)

getacdir (3)

getacflg(3)

getacinfo (3)

getacmin (3)

getacna (3)

getauclassent (3)

getauclassent r(3)

getauclassnam(3)

getauclassnam_r(3)

getauditflags(3)

getauditflagsbin(3)

getauditflagschar(3)

getauevent (3)

getauevent r(3)

getauevnam(3)
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getauevnam_r (3)

getauevnonam (3)

getauevnum (3)

getauevnum_ r (3)

getauuserent (3)

getauusernam(3)

getbegyx (3X)

getc (39)

getch (3X)

getchar (3S)

getcwd (3C)

getdate (3C)

getenv (3C)

getfauditflags (3)

getgrent (3C)

getgrgid (3C)

getgrnam(3C)

gethostbyaddr (3N)

BLETIE W,

getgrent_r () ZffiH

TAETIE RV,

getgrgid r() ZffiH

TAETIE RV,

getgrnam_r () % i

BFLETIE W,

gethostbyaddr r () HH
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gethostbyname (3N)

gethrtime (3C)

gethrvtime (3C)

getlogin (3C)

getmaxyx (3X)

getmntany (3C)

getmntent (3C)

getnetbyaddr (3N)

getnetbyname (3N)

getnetconfig (3N)

getnetconfigent (3N)

getnetgrent (3N)

getnetname (3N)

getnetpath (3N)

getnwstr (3X)

getopt (3C)

getparyx (3X)
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getpass (3C)

getpeername (3N)

getprotobyname (3N)

getprotobynumber (3N)

getprotoent (3N)

getpublickey (3N)

getpw (3C)

getpwent (3C)

getpwnam (3C)

getpwuid (3C)

getrpcbyname (3N)

getrpcbynumber (3N)

getrpcent (3N)

getrpcport (3N)

gets (39)
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getpwent _r() HH
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TAETII VW,

getpwuid r () % H
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getrpcbyname r () % {fH

TAETIE RV,

getrpcbynumber r () Z{fH
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getrpcent_r () HH
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getsecretkey (3N)

getservbyname (3N)

getservbyport (3N)

getservent (3N)

getsockname (3N)

getsockopt (3N)

getspent (3C)

getspnam (3C)

getstr (3X)

getsubopt (3C)

getsyx (3X)

gettext (3I)

gettimeofday (3C)

gettxt (3C)

getutent (3C)

getutid(3C)

getutline (3C)
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getutmp (3C)

getutmpx (3C)

getutxent (3C)

getutxid (3C)

getutxline (3C)

getvisany (3C)

getvisent (3C)

getvisfile (3C)

getvisspec (3C)

getw (38)

getwc (31)

getwch (3X)

getwchar (31)

getwidth (31)

getwin (3X)

getws (31I)

getwstr (3X)

getyx (3X)

get myaddress (3N)

gmatch (3G)
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gmtime (3C)

grantpt (3C)

gsignal (3C)

G TIE RV,

gmtime r() ZfHH
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halfdelay (3X)

hasmntopt (3C)

has_colors (3X)

has_ic(3X)

has_il (3X)

havedisk (3N)

hcreate (3C)

hdestroy (3C)

hide panel (3X)

host2netname (3N)

hsearch (3C)

htonl (3N)

htons (3N)
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hyperbolic (3M)

hypot (3M)

iconv(3)

iconv_close(3)

iconv_open(3)

idcok (3X)

idlok (3X)

ieee functions (3M)

ieee test (3M)

ilogb (3M)

immedok (3X)

inch (3X)

inchnstr (3X)

inchstr (3X)

inet (3N)

inet_ addr (3N)

inet lnaof (3N)
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inet makeaddr (3N)

inet netof (3N) A
inet network (3N) A
inet ntoa (3N) Wb
initgroups (3C) GETIE W
initscr (3X) GETIERW
init_color (3X) GETIERW

310

init pair (3X)

innstr (3X)

innwstr (3X)

insch (3X)

insdelln (3X)

insertln (3X)

insnstr (3X)

insnwstr (3X)

insque (3C)

insstr (3X)

instr (3X)

inswch (3X)

inswstr (3X)
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intrflush (3X)

inwch (3X)

inwchnstr (3X)

inwchstr (3X)

inwstr (3X)

isalnum(3C)

isalpha (3C)

isascii (3Q)

isastream(3C)

iscntrl (3Q)

isdigit (3C)

isencrypt (3G)

isendwin (3X)

isenglish (31I)

isgraph (3C)

isideogram(31I)

islower (3C)

isnan (3C)

isnan (3M)

isnand (3C)
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isnanf (3C)

isnumber (31)

isphonogram(31I)

isprint (3C)

ispunct (3C)

isspace (3C)

isspecial (31)

isupper (3C)

iswalnum(31I)

iswalpha (31)

iswascii (31)

iswentrl (31)

iswctype (31)

iswdigit (31)

iswgraph (31)

iswlower (31)

iswprint (31)

iswpunct (31)

iswspace (3I)

iswupper (31)
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iswxdigit (31)

isxdigit (3C)

is_linetouched (3X)

is_wintouched (3X)

item count (3X)

item description (3X)

item index (3X)

item init (3X)

item name (3X)

item opts (3X)

item opts_ off (3X)

item opts_on (3X)

item term(3X)

item userptr (3X)

item value (3X)

item visible (3X)
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ZA4TZVIL—=F>D MT-Z2 L XI (J)

30 (3M)

j1(3M)

jn(3M)

jrand48 (3C)

A4 TZVI—=F 2O MT-Z2 L XL (K)

kerberos (3N)

kerberos_rpc (3N)

keyname (3X)

keypad (3X)

key decryptsession (3N)

key encryptsession (3N)

key gendes (3N)

key secretkey is_ set (3N)

key setsecret (3N)

killchar (3X)

krb_get admhst (3N)
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krb get cred(3N)

krb get krbhst (3N)

krb_get lrealm(3N)

krb_get phost (3N)

krb_kntoln (3N)

krb_mk_err (3N)

krb_mk_req(3N)

krb mk_safe (3N)

krb net read(3N)

krb net write (3N)

krb_rd err(3N)

krb_rd req(3N)

krb_rd safe(3N)

krb_realmofhost (3N)

krb recvauth (3N)

krb sendauth (3N)

krb set key (3N)

krb_set tkt string(3N)

kvm_close (3K)

kvm_getcmd (3K)
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kvm_getproc (3K) TETIE W

kvm_getu (3K) TETIE W
kvm_kread (3K) TETIE W
kvm_kwrite (3K) TLETIE W
kvm_nextproc (3K) TETIE W
kvm_nlist (3K) TLETIE W
kvm_open (3K) GETIERW
kvm_read (3K) TETIE W
kvm_setproc (3K) TETIE W
kvm_uread (3K) TETIE W
kvm_uwrite (3K) TETIE W
kvm_write (3K) TAETIE W
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164a(3C) MT-%42
label (3) h
labs (3C) MT-% 42
lckpwdf (3C) MT-% 4
lcong48 (3C) Tl
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ldexp (3C)

ldiv(3C)

leaveok (3X)

1find (3C)

1fmt (3C)

lgamma (3M)

libpthread (3T)

libthread (3T)

line(3)

link field(3X)

link fieldtype (3X)

linmod (3)

lio listio(3R)

listen (3N)

1llabs (3C)

11div(3C)

lltostr (3C)

localeconv (3C)

localtime (3C)
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lockf (3C) MT-% 4

log (3M) MT-% 42
1og10 (3M) MT-%4s
loglp (3M) MT-% 42
logb (3C) MT-% 42
logb (3M) MT-% 42
longjmp (3C) TETIE W
longname (3X) TAETIE W
lrand48 (3C) A
lsearch(3C) A

ZA4TZVIL—=F>D MT-ZLL NI (M)

madvise (3) MT-% 4
maillock (3X) TETIR 2
major (3C) MT-% 4
makecontext (3C) MT-% 4
makedev (3C) MT-% 4
mallinfo (3X) i

malloc (3C) A
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malloc (3X)

mallopt (3X)

mapmalloc (3X)

matherr (3M)

mbchar (3C)

mblen (3C)

mbstowcs (3C)

mbstring (3C)

mbtowc (3C)

media_findname (3X)

media_getattr (3X)

media_setattr (3X)

memalign (3C)

memccpy (3C)

memchr (3C)

memcmp (3C)

memcpy (3C)

memmove (3C)

memory (3C)

memset (3C)

BlsMT & T MT-% 42

BloMT & T MT-% 42

BlsMT & T MT-% 42

BIAMT & T MT-%4

BIAMT & T MT-%4

FETIE W
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menus (3X)

menu_attributes (3X)

menu_back (3X)

menu_cursor (3X)

menu_driver (3X)

menu_fore (3X)

menu_format (3X)

menu_grey (3X)

menu_hook (3X)

menu_init (3X)

menu_items (3X)

menu_item current (3X)

menu_item name (3X)

menu_item new (3X)

menu_item opts (3X)

menu_item userptr (3X)

menu_item value (3X)

menu_item visible (3X)

menu_mark (3X)

menu_new (3X)
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FETI W

FETI W

FETI W

RLETIE W

TETIE W

TETI W

FETIE W

FETI W

RLETIE W

FETI W

FETI W

FETI W

FETIE W

RLETIE W



menu_opts (3X)

menu_opts_off (3X)

menu_opts_on (3X)

menu_pad (3X)

menu_pattern (3X)

menu_post (3X)

menu_sub (3X)

menu_term(3X)

menu_userptr (3X)

menu_win (3X)

meta (3X)

minor (3C)

mkdirp (3G)

mkfifo (3C)

mktemp (3C)

mktime (3C)

mlock (3C)

monitor (3C)

move (3)

move (3X)

FETI W

FETI W

TETI W

RLETIE W

FETI W

TETIE W

FETIE W

FETI W

MT-% 4

MT-% 4

MT-% 4, FEFM > 7 v @4

-
Th

FETI W
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movenextch (3X)

moveprevch (3X)

move field(3X)

move panel (3X)

mg_close (3R)

mg_getattr (3R)

mg_notify (3R)

mg_open (3R)

mg_receive (3R)

mg_send (3R)

mg_setattr (3R)

mg_unlink (3R)

mrand48 (3C)

msync (3C)

munlock (3C)

munlockall (3C)

mutex (3T)

mutex destroy (3T)

mutex init (3T)

mutex lock (3T)
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mutex trylock (3T)

mutex _unlock (3T)

mvaddch (3X)

mvaddchnstr (3X)

mvaddchstr (3X)

mvaddnstr (3X)

mvaddnwstr (3X)

mvaddstr (3X)

mvaddwch (3X)

mvaddwchnstr (3X)

mvaddwchstr (3X)

mvaddwstr (3X)

mvcur (3X)

mvdelch (3X)

mvderwin (3X)

mvgetch (3X)

mvgetnwstr (3X)

mvgetstr (3X)

mvgetwch (3X)

mvgetwstr (3X)

MT-% 4

MT-% 4

TETI W

RLETIE W

FETI W

TETIE W

FETIE W

FETI W

RLETIE W

FETI W

TETI W

TETIE W

FETIE W

RLETIE W
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mvinch (3X)

mvinchnstr (3X)

mvinchstr (3X)

mvinnstr (3X)

mvinnwstr (3X)

mvinsch (3X)

mvinsnstr (3X)

mvinsnwstr (3X)

mvinsstr (3X)

mvinstr (3X)

mvinswch (3X)

mvinswstr (3X)

mvinwch (3X)

mvinwchnstr (3X)

mvinwchstr (3X)

mvinwstr (3X)

mvprintw (3X)

mvscanw (3X)

mvwaddch (3X)

mvwaddchnstr (3X)
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FETI W

FETI W

FETI W

RLETIE W

TETIE W

TETI W

FETIE W

FETI W

RLETIE W

FETI W

FETI W

FETI W

FETIE W

RLETIE W



mvwaddchstr (3X)

mvwaddnstr (3X)

mvwaddnwstr (3X)

mvwaddstr (3X)

mvwaddwch (3X)

mvwaddwchnstr (3X)

mvwaddwchstr (3X)

mvwaddwstr (3X)

mvwdelch (3X)

mvwgetch (3X)

mvwgetnwstr (3X)

mvwgetstr (3X)

mvwgetwch (3X)

mvwgetwstr (3X)

mvwin (3X)

mvwinch (3X)

mvwinchnstr (3X)

mvwinchstr (3X)

mvwinnstr (3X)

mvwinnwstr (3X)

FETI W

FETI W

TETI W

RLETIE W

FETI W

TETIE W

FETIE W

FETI W

RLETIE W

FETI W

TETI W

TETIE W

FETIE W

RLETIE W
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mvwinsch (3X)

mvwinsnstr (3X)

mvwinsnwstr (3X)

mvwinsstr (3X)

mvwinstr (3X)

mvwinswch (3X)

mvwinswstr (3X)

mvwinwch (3X)

mvwinwchnstr (3X)

mvwinwchstr (3X)

mvwinwstr (3X)

mvwprintw (3X)

mvwscanw (3X)

FETI W

FETI W

FETI W

RLETIE W

TETIE W

TETI W

FETIE W

FETI W

_nis map_group (3N)

_NOTE (3X)

nanosleep (3R)

napms (3X)
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nc_perror (3N)

nc_sperror (3N)

ndbm (3)

netdir (3N)

netdir free (3N)

netdir getbyaddr (3N)

netdir getbyname (3N)

netdir mergeaddr (3N)

netdir_ options (3N)

netdir_ perror (3N)

netdir_ sperror (3N)

netname2host (3N)

netname2user (3N)

newpad (3X)

newterm (3X)

newwin (3X)

new_field (3X)

new_fieldtype (3X)

new_form(3X)

new_item(3X)

TETI W

MT-% 4

FETI W

TETI W

TETIE W

FETIE W

RLETIE W
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new_menu (3X)

new_page (3X)

new_panel (3X)

nextafter (3C)

nextafter (3M)

nftw(3C)

nis_add(3N)

nis clone_ object (3N)

nis_ creategroup (3N)

nis_db (3N)

nis_destroygroup (3N)

nis_destroy object (3N)

nis dir cmp (3N)

nis_domain of (3N)

nis_error (3N)

nis first entry(3N)

nis freenames (3N)

nis freeresult (3N)

nis freeservlist (3N)

nis_ freetags (3N)
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FETI W

FETI W

MT-% 4

MT-% 4
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nis_getnames (3N)

nis getservlist (3N)

nis_groups (3N)

nis_ismember (3N)

nis leaf of (3N)

nis_lerror (3N)

nis list (3N)

nis local directory (3N)

nis local group (3N)

nis local host (3N)

nis_local names (3N)

nis local principal (3N)

nis_lookup (3N)

nis_map_group (3N)

nis mkdir (3N)

nis modify (3N)

nis modify entry (3N)

nis names (3N)

nis name_ of (3N)

nis next entry(3N)
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nis_ perror (3N)

nis ping(3N)

nis_print group entry (3N)

nis print object (3N)

nis_remove (3N)

nis_removemember (3N)

nis_remove_ entry (3N)

nis_rmdir (3N)

nis_ server (3N)

nis_servstate (3N)

nis_sperrno (3N)

nis_sperror (3N)

nis_sperror r (3N)

nis_stats (3N)

nis_subr (3N)

nis tables (3N)

nis_verifygroup (3N)

nl (3X)

nlist (3E)

nlsgetcall (3N)
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nlsprovider (3N) TETIE W

nlsrequest (3N) TETIT W
nl langinfo(3C) BIAMT & TR4e
nocbreak (3X) GETIERW
nodelay (3X) GETIE W
noecho (3X) GETIERW
nonl (3X) LTI RW
nogiflush (3X) TETIE W
noraw (3X) TETIR 2
NOTE (3X) Ba
notimeout (3X) TETI 2
nrand48 (3C) Was

ntohl (3N) e

ntohs (3N) Was

ZA4TZVIL—F 2D MT-Z£ L NI (0)

offsetof (3C) MT-% 42
opendir (3C) Gh
openlog(3) Tl
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openpl (3)

openvt (3)

overlay (3X)

overwrite (3X)

K}
e

K}
e

FETI W

RLETIE W

ZA4TZVI—F>D MT-ZE£ L XL (P)

p2close (3G)

p2open (3G)

pair content (3X)

panels (3X)

panel above (3X)

panel below (3X)

panel hidden (3X)

panel move (3X)

panel new (3X)

panel_show (3X)

panel top (3X)

panel update (3X)

panel userptr (3X)
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RLETIE W

FETIE W

FETI W
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panel window (3X)

pathfind (3G)

pclose (39)

pechochar (3X)

pechowchar (3X)

FETI W

MT-% 4

TETI W

perror (3C) MT-% 4
pfmt (3C) MT-% 4
plot (3) Tl
pmap_getmaps (3N) TETIE W
pmap_getport (3N) TETIE W
pmap_rmtcall (3N) TETIR 2
pmap_set (3N) GETIERW
pmap_unset (3N) TETIE W
pnoutrefresh (3X) BETIE W
point (3) Gh

popen (3S) TAETIT W
post_form(3X) TETIE W
post_menu (3X) TETIE W
pos_form_cursor (3X) TaETIE W
pos_menu_cursor (3X) TAaETIE W
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pow (3M)

prefresh (3X)

printf (38)

printw (3X)

psiginfo (3C)

psignal (3C)

pthreads (3T)

pthread atfork(3T)

pthread attr destroy (3T)

pthread attr getdetachstate(3T)

pthread attr getinheritsched(3T)

pthread attr getschedparam(3T)

pthread attr getschedpolicy (3T)

pthread attr getscope (3T)

pthread attr getstackaddr (3T)

pthread attr getstacksize(3T)

pthread attr init (3T)

pthread attr setdetachstate(3T)

pthread attr_ setscope (3T)

pthread attr setstackaddr(3T)
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MT-% 4

FETI W

MT-% 4 (setlocale () % <)

RLETIE W

forkl-%4x, MT-% 4, FEFRM T 7
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pthread attr setstacksize(3T)

pthread cancel (3T)

pthread cleanup pop (3T)

pthread cleanup push(3T)

pthread condattr destroy (3T)

pthread condattr getpshared(3T)

pthread condattr init (3T)

pthread condattr setpshared(3T)

pthread cond broadcast (3T)

pthread cond destroy (3T)

pthread cond init (3T)

pthread cond signal (3T)

pthread cond timedwait (3T)

pthread cond wait (3T)

pthread create (3T)

pthread detach(3T)

pthread equal (3T)

pthread exit (3T)

pthread getschedparam(3T)

pthread getspecific(3T)
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pthread join(3T) MT-%2 4

pthread key create(3T) MT-% 4
pthread key delete(3T) MT-Z 4
pthread kill (3T) MT-%4x, FERE Y 7 F Vs
pthread mutexattr destroy (3T) MT-% 4
pthread mutexattr getprioceiling(3T) MT-% 4
pthread mutexattr getprotocol (3T) MT-%4:
pthread mutexattr getpshared(3T) MT-% 4
pthread mutexattr init (3T) MT-% 4
pthread mutexattr setprioceiling(3T) MT-% 4
pthread mutexattr setprotocol (3T) MT-%& 4
pthread mutexattr setpshared(3T) MT-% 4
pthread mutex destroy (3T) MT-% 4
pthread mutex getprioceiling(3T) MT-% 4
pthread mutex init (3T) MT-% 42
pthread mutex lock(3T) MT-% 4
pthread mutex setprioceiling(3T) MT-% 4
pthread mutex trylock(3T) MT-% 4
pthread mutex unlock(3T) MT-% 4
pthread once (3T) MT-% 4
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pthread self (3T)

pthread setcancelstate (3T)

pthread setcanceltype (3T)

pthread setschedparam(3T)

pthread setspecific(3T)

pthread sigmask (3T)

pthread testcancel (3T)

ptsname (3C)

publickey (3N)

putc (38)

putchar (39)

putenv (3C)

putmntent (3C)

putp (3X)

putpwent (3C)

puts (398)

putspent (3C)

pututline (3C)

pututxline (3C)

putw(3S)

MT-% 4, FEFM > 7 F Vi 4s

TETI W

TETIE W

FETIE W

MT-% 4
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putwc (3I)

putwchar (31)

putwin (3X)

putws (3I)

MT-% 4

MT-% 4

TETIR W

MT-% 4

ZA4TZVI—=F>0O MT-Z2L X)L (Q)

geconvert (3)

gfconvert (3)

ggconvert (3)

giflush (3X)

gsort (3C)

quadruple to_decimal (3)

MT-% 4

MT-% 4

T-% 4

£

FETI W

rac_drop (3N)

rac_poll (3N)

rac_recv (3N)

rac_send (3N)
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raise (3C)

rand (3C)

random (3C)

raw (3X)

rcmd (3N)

readdir (3C)

read vtoc (3X)

realloc (3C)

realloc (3X)

realpath(3C)

recv (3N)

recvirom (3N)

recvmsg (3N)

redrawwin (3X)

refresh (3X)

regcmp (3G)

regcomp (3C)

regerror (3C)

regex (3G)

regexec (3C)

MT-% 42
TETIE %R\, rand r() fEH
TETIE RV

TR0

Rt

RLETIE W

T4 TIE% W, readdir_r() %
i

RLETIE W
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regexpr (3G)

regfree (3C)

registerrpc (3N)

remainder (3M)

remove (3C)

remgque (3C)

replace_ panel (3X)

resetty (3X)

reset_prog mode (3X)

reset_shell mode (3X)

resolver (3N)

restartterm(3X)

res_init (3N)

res_mkquery (3N)

res_search (3N)

res_send (3N)

rewind (3S)

rewinddir (3C)

rexec (3N)

rint (3M)
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ripoffline (3X)

rmdirp (3G)

rnusers (3N)

rpc (3N)

rpcbind (3N)

rpcb_getaddr (3N)

rpcb getmaps (3N)

rpcb gettime (3N)

rpcb _rmtcall (3N)

rpc_broadcast exp (3N)

rpc_call (3N)

rpc_clnt auth (3N)

rpc_clnt calls (3N)

rpc_clnt create (3N)

rpc_control (3N)

rpc_createerr (3N)

rpc_rac (3N)

rpc_reg(3N)

rpc_soc (3N)

rpc_svc_create (3N)

FETI W

MT-% 4

MT-% 4

BlsMT & T MT-% 42

TETI W

MT-% 4

TETIE W

MT-% 4
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rpc_svc_err (3N)

rpc_svc_reg(3N)

rpc_xdr (3N)

rresvport (3N)

rstat (3N)

ruserok (3N)

rusers (3N)

rwall (3N)

rwlock (3T)

rwlock destroy (3T)

rwlock init (3T)

rw_rdlock (3T)

rw_tryrdlock (3T)

rw_trywrlock (3T)

rw_unlock (3T)

rw_wrlock (3T)

<
W
R}
>
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ZA4TZVIL—=F >N MT-ZLL XL (S)

savetty (3X)

scalb (3C)

scalb (3M)

scalbn (3M)

scale form(3X)

scale_menu (3X)

scanf (39)

scanw (3X)

sched_getparam(3R)

sched getscheduler (3R)

sched get priority max(3R)

sched get priority min(3R)

sched rr get interval (3R)

sched setparam(3R)

sched setscheduler (3R)

sched yield(3R)

scrl (3X)

scroll (3X)

RLETIE W

£
K}
>

T-

>

T-%

£

£

>

T-%

FETIE W

RLETIE W

RLETIE W

FETIE W
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scrollok (3X)

scr_dump (3X)

scr_init (3X)

scr_restore (3X)

scr_set (3X)

seconvert (3)

secure_rpc (3N)

seed48(3C)

seekdir (3C)

select (3C)

sema_destroy (3T)

sema_init (3T)

sema_post (3T)

sema_trywait (3T)

sema_wait (3T)

sem_close (3R)

sem_destroy (3R)

sem_getvalue (3R)

sem_init (3R)

sem_open (3R)
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sem_post (3R)

sem_trywait (3R)

sem_unlink (3R)

sem wait (3R)

send (3N)

sendmsg (3N)

sendto (3N)

setac(3)

setauclass (3)

setauevent (3)

setauuser (3)

setbuf (39)

setcat (3C)

setjmp (3C)

setkey (3C)

setlabel (3C)

setlocale (3C)

setlogmask (3)

setnetconfig (3N)

setnetpath (3N)

R > 7 F v s

BIGMS & TL4s

g
Tl

MT-% 4

MT-% 4
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setscrreg (3X)

setsockopt (3N)

setsyx (3X)

setterm(3X)

settimeofday (3C)

setupterm(3X)

setutent (3C)

setvbuf (339)

set current field(3X)

set current item(3X)

set curterm(3X)

set fieldtype arg(3X)

set fieldtype choice (3X)

set field back (3X)

set _field buffer (3X)

set _field fore (3X)

set _field init (3X)

set _field just (3X)

set field opts (3X)

set field pad(3X)
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FETI W

Eo
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FETI W

RLETIE W
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FETIE W
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FETIE W

FETI W
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set field status(3X)

set field term(3X)

set field type (3X)

set field userptr (3X)

set form fields (3X)

set form init (3X)

set_form opts (3X)

set_form page (3X)

set_ form sub (3X)

set _form term(3X)

set form userptr (3X)

set form win (3X)

set_item init (3X)

set_item opts (3X)

set_item term(3X)

set_item userptr (3X)

set_item value (3X)

set _max field (3X)

set _menu_ back (3X)

set _menu_ init (3X)

FETI W

FETI W

TETI W

RLETIE W

FETI W

TETIE W

FETIE W

FETI W

RLETIE W

FETI W

TETI W

TETIE W

FETIE W

RLETIE W
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set _menu_ items (3X) TETIR 2

set_menu mark (3X) TETIE W
set_menu_opts (3X) TaETIE W
set_menu_pad (3X) TAaETIE R W
set_menu pattern (3X) TaETIE W
set_menu_sub (3X) TAaETIE W
set_menu_term(3X) GETIERW
set_menu userptr (3X) TETIE W
set_menu win (3X) TETIE W
set_new_page (3X) TETIE W
set_panel userptr (3X) TaETIE W
set_term(3X) TAaETIE W
set_top_row (3X) TaETIE W
sfconvert (3) MT-% 42
sgconvert (3) MT-%4:
shm_open (3R) MT-% 4
shm_unlink (3R) MT-% 4
show_panel (3X) TETIE W
shutdown (3N) i
sigaddset (3C) MT-Z 4, MM S 7 F Vv &s
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sigdelset (3C)

sigemptyset (3C)

sigfillset (3C)

sigfpe (3)

sigismember (3C)

siglongjmp (3C)

significand (3M)

sigqueue (3R)

sigsetjmp (3C)

sigsetops (3C)

sigtimedwait (3R)

sigwaitinfo (3R)

sin (3M)

single to decimal (3)

sinh (3M)

sleep (3B)

sleep(3C)

slk_attroff (3X)

slk attron (3X)

slk attrset (3X)

MT-Z4, R 7P rvise

MT-%Z 4, R 7 Fvise

MT-%Z 4, R 7 Fvise

MT-% 4, FEFM > 7 v @4

R Y 7 F v s

TETIE W

MT-%Z 4, R 7 Fvise

IR > 7 v s

B> 7 Vb

MT-% 4

MT-% 4

MT-% 4

IR > 7 F v s

.
Tl

TETIE W

FETIE W

RLETIE W
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slk_clear (3X) TETIE W

slk_init (3X) GFETIE R
slk_label (3X) HETIE LW
slk_noutrefresh (3X) GETIERW
slk_refresh (3X) GETIE W
slk_restore (3X) GETIERW
slk set (3X) TaETIE R W
slk_touch (3X) TETIE W
socket (3N) A
socketpair (3N) wh

space (3) A

spray (3N) GETIERW
sprintf (39) MT-% 42
sgrt (3M) MT-% 42
srand (3C) GETIERW
srand48 (3C) A
srandom (3C) TETIR 2
sscanf (38) MT-% 4
ssignal (3C) TETIR 2
standend (3X) GETIERW
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standout (3X)

start_color (3X)

step (3G)

str (3G)

strcadd (3G)

strcasecmp (3C)

strcat (3C)

strccpy (3G)

strchr (3C)

strcmp (3C)

strcoll (3C)

strcpy (3C)

strcspn (3C)

strdup (3C)

streadd (3G)

strecpy (3G)

strerror (3C)

strfind (3G)

strfmon (3C)

strftime (3C)

FETI W

FETI W
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string (3C)

string to decimal (3)

strlen(3C)

strncasecmp (3C)

strncat (3C)

strncmp (3C)

strncpy (3C)

strpbrk (3C)

strptime (3C)

strrchr (3C)

strrspn (3G)

strsignal (3C)

strspn (3C)

strstr(3C)

strtod(3C)

strtok (3C)

strtol (3C)

strtoll (3C)

strtoul (3C)

strtoull (3C)

RIVFRLy FOTOTZI>Y ¢ 1998 F£ 11 A

R TIE RV,

strtok r() ZfH

MT-% 4



strtrns (3G)

strxfrm(3C)

subpad (3X)

subwin (3X)

svcerr auth (3N)

svcerr decode (3N)

svcerr noproc (3N)

svcerr noprog (3N)

svcerr progvers (3N)

svcerr systemerr (3N)

svcerr weakauth (3N)

svefd create (3N)

svcraw_create (3N)

svctcp create (3N)

svcudp bufcreate (3N)

svcudp create (3N)

svc_auth reg(3N)

svc_control (3N)

svc_create (3N)

svc_destroy (3N)

MT-% 4

BIsMS & TL4s

TETI W

RLETIE W

FETI W

MT-% 4

MT-% 4

MT-% 4

MT-% 4
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svc_dg create (3N)

sve_fds (3N)

sve_fd create (3N)

svc_getcaller (3N)

svc_reg(3N)

svc_register (3N)

sve_tli create (3N)

svc_tp create(3N)

sve_unreg (3N)

svc_unregister (3N)

svc_vc_create (3N)

swab (3C)

swapcontext (3C)

syncok (3X)

sysconf (3C)

syslog(3)

system(3S)

MT-% 4

FETI W

MT-% 4

RLETIE W

MT-% 4, FEFM > 7 F V@4
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ZATZVI—=F LD MT-ZE£L XL (T)

_tolower (3C)

__toupper (3C)

taddr2uaddr (3N)

tan (3M)

tanh (3M)

tcdrain(3)

tcflow(3)

tcflush(3)

tcgetattr(3)

tcgetpgrp (3)

tcgetsid(3)

tcsendbreak (3)

tcsetattr(3)

tcsetpgrp (3)

tcsetpgrp (3C)

tdelete (3C)

telldir (3C)

tempnam (3S)

BlsMT & T MT-% 42

BIAMT & T MT-%4

MT-% 4, FEFM > 7 F v i ae

MT-% 4, FEFM > 7 F V@4

MT-% 4, FEFH > 7 F V@4

MT-%4x, FEFM > 7 Vi 4s

MT-%Z 4, R 7 Fvise

MT-%Z4, R 7 Fvise

MT-%Z 4, R 7 Fvise

MT-%4x, FEFM > 7 F v @4

[MT-Z£] 14751442712 —2X 355



termattrs (3X) TETIE W

termname (3X) TETIER 2

textdomain (31) BIAMT & TR4e

tfind (3C) BTaE

tgetent (3X) GETIE W

tgetflag (3X) BAETIE RV

tgetnum (3X) TETIE W

tgetstr (3X) TETIE W

tgoto (3X) TAETIT W

threads (3T) forkl-% 4, MT-Z 4, FERIMI S 7
T4

thr continue (3T) MT-% 4

thr create (3T) MT-% 4

thr exit (3T) MT-% 42

thr getconcurrency (3T) MT-% 4

thr getprio(3T) MT-% 4

thr getspecific(3T) MT-%4:

thr join (3T) MT-% 4

thr keycreate (3T) MT-% 4

thr kill(3T) MT-%24x, R 7 F Vg4

thr main(3T) MT-% 4
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thr min stack (3T)

thr self (3T)

thr setconcurrency (3T)

thr setprio(3T)

thr setspecific(3T)

thr sigsetmask (3T)

thr stksegment (3T)

thr suspend (3T)

thr yield(3T)

tigetflag(3X)

tigetnum (3X)

tigetstr (3X)

timeout (3X)

timer create(3R)

timer delete(3R)

timer getoverrun (3R)

timer gettime (3R)

timer settime (3R)

tmpfile (3S)

tmpnam (3S)

MT-% 4=

MT-% 4

MT-% 4

MT-% 42

MT-% 42
MT-%4x, IR 7 F Vs
MT-% 42

MT-% 4

MT-% 4

PETE RV

FETI W

BIsHE & T MT-%4
BIsHT & T MT-%4
e S 7T V4
e S 7T V4
e S 7T V4
Ba

LTI RV,
tmpnam_r () %}
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TNF_DECLARE_RECORD (3X)

TNF_DEFINE_RECORD (3.3X)

TNF_DEFINE RECORD 1 (3X)

TNF_DEFINE RECORD 2 (3X)

TNF_DEFINE RECORD 4 (3X)

TNF_DEFINE RECORD 5 (3X)

TNF_PROBE (3.3X)

TNF_PROBE (3X)

TNF_PROBE_O (3X)

TNF_PROBE_1 (3X)

TNF_PROBE 2 (3X)

TNF_PROBE 4 (3X)

TNF_PROBE 5 (3X)

tnf process_disable (3X)

tnf process_ enable (3X)

tnf thread disable (3X)

tnf thread enable (3X)

toascii (3C)

tolower (3C)

top_ panel (3X)
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BIAMT & T MT-%4

BIAMT & T MT-%4

RLETIE W



top_row (3X)

touchline (3X)

touchwin (3X)

toupper (3C)

towlower (31)

towupper (31)

tparm (3X)

tputs (3X)

trig(3M)

truncate (3C)

tsearch(3C)

ttyname (3C)

ttyslot (3C)

twalk (3C)

typeahead (3X)

t_accept (3N)

t_alloc(3N)

t_bind (3N)

t_close (3N)

t_connect (3N)

AT W
AT W
AT W
BIIMT & T MT-% 4
BIIMT & T MT-% 4
BIGMT & T MT-% 4
BTN

FETI W

.
Tl

BETIE v,

ttyname_r() % i

Rt
>

Rt
>

TETIE W
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t_error (3N)

t_free(3N)

t_getinfo (3N)

t_getstate (3N)

t_listen(3N)

t_ look (3N)

t_open (3N)

t_optmgmt (3N)

t_rcv(3N)

t_rcvconnect (3N)

t_rcvdis (3N)

t_rcvrel (3N)

t_rcvudata (3N)

t_rcvuderr (3N)

t_snd (3N)

t_snddis (3N)

t_sync (3N)

t_unbind (3N)
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ZA4TZVIL—=F >0 MT-ZE2L NI (U)

uaddr2taddr (3N)

ulckpwdf (3C)

ulltostr (3C)

unctrl (3X)

ungetc (39)

ungetch (3X)

ungetwc (3I)

ungetwch (3X)

unlockpt (3C)

unordered (3C)

unpost_form(3X)

unpost_menu (3X)

untouchwin (3X)

update_ panels (3X)

updwtmp (3C)

updwtmpx (3C)

user2netname (3N)

use_env (3X)

MT-

Rt
>

K}
>

MT-

£
5}
>

T-

FETI W

T-% 4

£

RLETIE W

<

T-% 4

T W

Rt

Ex

Rt

T-% 4

£

FETIE W

TETI W

TETIE W

RLETIE W

FETIE W
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utmpname (3C)

utmpxname (3C)

FETI W

FETI W

ZA4TZVIL—F>D MT-ZE L XIL (V)

valloc (3C)

viprintf (39)

vidattr (3X)

vidputs (3X)

v1fmt (3C)

volmgt check (3X)

volmgt inuse (3X)

volmgt root (3X)

volmgt running (3X)

volmgt symdev (3X)

volmgt symname (3X)

vpfmt (3C)

vprintf (3S9)

vsprintf (38)

vsyslog(3)
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vwprintw (3X)

vwscanw (3X)

FETI W

FETI W

A4 TZVI—F>DO MT-ZEL NI (W)

waddch (3X)

waddchnstr (3X)

waddchstr (3X)

waddnstr (3X)

waddnwstr (3X)

waddstr (3X)

waddwch (3X)

waddwchnstr (3X)

waddwchstr (3X)

waddwstr (3X)

wadjcurspos (3X)

watof (3I)

watoi (3I)

watol (31I)

watoll (3I)

TETI W

FETIE W

RLETIE W

FETIE W

FETIE W

FETIE W

FETIE W

RLETIE W
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wattroff (3X)

wattron (3X)

wattrset (3X)

wbkgd (3X)

wbkgdset (3X)

wborder (3X)

wclear (3X)

wclrtobot (3X)

wclrtoeol (3X)

wconv (3I)

wcscat (31)

wcschr (31)

wcscmp (31)

wcscoll (31)

wcscpy (31)

wcscspn (31)

wcsetno (31)

wcslen (31)

wcsncat (31)

wcsnemp (31)
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FETI W

FETI W

FETI W

RLETIE W

TETIE W

TETI W

BIAMT & T MT-%4

BIAMT & T MT-%4



wesnepy (31) MT-%2 4

wespbrk (31) MT-% 4

wesrchr (31) MT-% 4

wcsspn (31) MT-% 4

westod (31) MT-%4:

westok (31) MT-%4:

wcstol (31) MT-%4:

wcstombs (3C) BlAMT & T MT-%Z 4
wcstoul (31) MT-% 4

westring (31) MT-% 4

weswes (31) MT-% 4

wcswidth (3T) MT-% 42
wesxfrm(31) MT-%4:

wctomb (3C) BIAMT & T MT-%Z 4
wctype (31) MT-% 4
wcursyncup (3X) TETIE W
wcwidth (31) MT-% 4

wdelch (3X) TETIT W
wdeleteln (3X) TETIE W
wechochar (3X) GAETIE W
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wechowchar (3X)

werase (3X)

wgetch (3X)

wgetnstr (3X)

wgetnwstr (3X)

wgetstr (3X)

wgetwch (3X)

wgetwstr (3X)

whline (3X)

winch (3X)

winchnstr (3X)

winchstr (3X)

windex (31)

winnstr (3X)

winnwstr (3X)

winsch (3X)

winsdelln (3X)

winsertln (3X)

winsnstr (3X)

winsnwstr (3X)
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FETI W

FETI W

FETI W

RLETIE W

TETIE W

TETI W

FETIE W

FETI W

FETI W

FETI W

FETI W

FETIE W

RLETIE W



winsstr (3X)

winstr (3X)

winswch (3X)

winswstr (3X)

winwch (3X)

winwchnstr (3X)

winwchstr (3X)

winwstr (3X)

wmove (3X)

wmovenextch (3X)

wmoveprevch (3X)

wprintw (3X)

wredrawln (3X)

wrefresh (3X)

wrindex (31I)

write vtoc (3X)

wscanw (3X)

wscasecmp (31)

wscat (3I)

wschr (31)

FETI W

FETI W

TETI W

RLETIE W

FETI W

TETIE W

FETIE W

FETI W

RLETIE W

FETI W

TETI W

MT-% 4

MT-% 4

MT-% 4
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wscmp (31)

wscol (31I)

wscoll (31)

wscpy (31)

wscrl (3X)

wscspn (31)

wsdup (31I)

wsetscrreg (3X)

wslen (31I)

wsncasecmp (31)

wsncat (3I)

wsncmp (31)

wsncpy (31)

wspbrk (31)

wsprintf (31)

wsrchr (31)

wsscanf (31)

wsspn (31)

wstandend (3X)

wstandout (3X)
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FETIE W

MT-% 4

FETI W

RLETIE W



wstod (3I) MT-%2 4

wstok (3I) MT-% 4
wstol (3I) MT-% 42
wstring (31) MT-% 42
wsxfrm(31) MT-% 4
wsyncdown (3X) TETIE W
wsyncup (3X) GTAETIE W
wtimeout (3X) TETIR 2
wtouchln (3X) TETIR 2
wvline (3X) TETIR 2

FATIVIN—F >0 MT-ZEL NI (X)

xdr (3N) L
xdrmem create (3N) MT-% 4
xdrrec_create (3N) MT-% 42
xdrrec_endofrecord (3N) Was
xdrrec_eof (3N) Was
xdrrec_readbytes (3N) Was
xdrrec_skiprecord (3N) A
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xdrstdio create (3N)

xdr accepted reply (3N)

xdr_admin (3N)

xdr_array (3N)

xdr_authsys parms (3N)

xdr_authunix parms (3N)

xdr bool (3N)

xdr bytes (3N)

xdr callhdr (3N)

xdr callmsg(3N)

xdr_char (3N)

xdr_complex (3N)

xdr_control (3N)

xdr_create (3N)

xdr destroy (3N)

xdr double (3N)

xdr enum (3N)

xdr float (3N)

xdr_ free (3N)

xdr_getpos (3N)
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xdr_hyper (3N)

xdr_inline (3N)

xdr_int (3N)

xdr_long (3N)

xdr_longlong t (3N)

xdr_opaque (3N)

xdr opaque_auth (3N)

xdr_pointer (3N)

xdr quadruple (3N)

xdr reference (3N)

xdr_rejected reply (3N)

xdr_replymsg (3N)

xdr_setpos (3N)

xdr_short (3N)

xdr_simple (3N)

xdr_sizeof (3N)

xdr_string(3N)

xdr_union (3N)

xdr_u_char (3N)

xdr_u_hyper (3N)

K}
e

K}
e

K}
e

Rt
>

Rt
>

Rt
>

Rt
>

K
>

K
e

K
e

K
>

At
>

At
>

At
>

At
>

K
i

K
i

K
i

K
i

Rt
>
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xdr_u_int (3N)

xdr_u_long (3N)

xdr_u longlong t (3N)

xdr_u_short (3N)

xdr_vector (3N)

xdr_void (3N)

xdr_wrapstring (3N)

xprt_register (3N)

xprt_unregister (3N)

y0 (3M)

y1(3M)

yn (3M)

ypclnt (3N)

yperr string (3N)

ypprot_err (3N)

yp_all (3N)

yp_bind (3N)
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FETIE W



yp_first (3N) TAETIE W

yp_get default domain (3N) TETIE W
yp_master (3N) TETIE W
yp_match (3N) GETIERW
yp_next (3N) GETIE W
yp_order (3N) GETIERW
yp_unbind (3N) LTI W
yp_update (3N) TLETIE v

[MT-&Z&] S1475U14>427x—X 373



374 RIVFRLy FOTOTZI>Y ¢ 1998 F£ 11 A



R5|

ey

REY NT—FFT7F v, 66

64 Y bEREE

64 ¥y FDITA4 77,11
64 ¥y POLIZAF, 11

/proc DilFE, 11

REBOIRET F L AZE[, 10
RKEBD T 7ANDOYE—1, 11

A

Ada, 146

adb, 170

aiocancel(3), 151, 152
aioread(3), 151, 152
aiowait(3), 152
aiowrite(3), 152
aio_errno, 152
AIO_INPROGRESS, 152
aio_result_t, 151, 152
ANSI C, 171

assert 3¢, 100, 101, 224

C

C++, 171
cond_broadcast, 210
cond_broadcast(3T), 211
cond_destroy, 210
cond_init, 209
cond_init(3T), 215
cond_signal, 210, 211
cond_timedwait, 210

cond_wait, 210
cond_wait(3T), 150

D

dbx, 171

Dijkstra, E. W., 102
-D_POSIX_C_SOURCE, 165
-D_REENTRANT, 165

E

EAGAIN, 15, 21, 75, 77, 78, 91, 108, 188, 199

EBUSY, 75, 78, 91, 192, 193

EDEADLK, 17, 77

EFAULT, 190 - 193, 195

EINTR, 107, 108, 130, 139, 148, 149

EINVAL, 15, 17, 19, 21, 22, 27, 28, 30, 31, 36,
37,45 - 47,50, 51, 53 - 59, 63,
64,70,71,75,79, 87 - 89, 91,
93 - 95, 97, 98, 105, 107 - 109,
112 - 114, 116 - 118, 120, 122,
188, 190 - 193, 195, 199

ENOMEM, 21, 22, 69, 87, 91, 199

ENOSPC, 105

ENOSYS, 28

ENOTSUP, 29, 53, 55

EPERM, 78, 105

errno, 24, 165, 168, 220

errno.h, 163

_errno, 168

ESRCH, 17, 19, 29, 30, 36, 185, 186

ETIME, 95
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exec(2), 126, 128, 130, 131
exit(2), 131, 199
exit(3C), 33

F

flockfile(3S), 153
fork, 210

fork1(2), 128, 130
fork(2), 128, 130
FORTRAN, 171
funlockfile(3S), 153

G

getc(35), 153
getc_unlocked(3S), 153
gethostbyname(3N), 221
gethostbyname_r(3N), 221
getrusage(3B), 133

K
kill(2), 139, 142

L

-lc, 166, 167

1d, 166, 167

libC, 160

libc, 160, 164, 167
libdl_stubs, 160
libintl, 160, 164

libm, 160, 164
libmalloc, 160, 164
libmapmalloc, 160, 164
libnsl, 160, 164, 168
libposix4, 164
libpthread, 164, 167
libresolv, 160
libsocket, 160, 164
libthread, 6, 164, 167, 229
libw, 160, 164

libX11, 160

limits.h, 163
lock_lint, 81
longjmp(3C), 133, 146
-lpthread, 166, 167
Iseek(2), 153

-lthread, 166, 167
LWP, 7
LWP ®~7ua 7 7y A), 133

M

main(), 228
malloc(3C), 18
MAP_NORESERVE, 61
MAP_SHARED, 130
mmap(2), 61, 130
mprotect(2), 62, 200
IMT-%4] 94 779,159
mutex_destroy, 207
mutex_init, 205
mutex_init(3T), 214, 215
mutex_lock, 207
mutex_trylock, 208
mutex_trylock(3T), 226
mutex_unlock, 208
mutex A 32— 7, 70

N

NDEBUG, 100
netdir, 160
netselect, 160
nice(2), 135, 136
null
AL v K, 62,199, 200
Fii X, 167

P

Pascal, 171
PC

T T TN T H,6
PC_GETCID, 135
PC_GETCLINFO, 135
PC_GETPARMS, 135
PC_SETPARMS, 135
Peterson ® 7 )V T1) X X, 235
PL/1 E&F, 141
POSIX 1003.4a, 3
pread(2), 152, 153
printf(3S), 146
printf O[##E, 222
priocntl(2), 134 - 136
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profil(2), 133
prolagen

7. P#AE 102
pthread.h, 163
pthread_atfork, 32
pthread_attr_getdetachstate, 47
pthread_attr_getguardsize, 48
pthread_attr_getinheritsched, 55
pthread_attr_getschedparam, 57
pthread_attr_getschedpolicy, 54
pthread_attr_getscope, 50
pthread_attr_getstackaddr, 64
pthread_attr_getstacksize, 60
pthread_attr_init, 43

J& Vi, 43
pthread_attr_setdetachstate, 45
pthread_attr_setguardsize, 47
pthread_attr_setinheritsched, 54
pthread_attr_setschedparam, 56
pthread_attr_setschedpolicy, 52
pthread_attr_setscope, 49
pthread_attr_setstackaddr, 62
pthread_attr_setstacksize, 59
pthread_cancel, 35
pthread_cleanup_pop, 39
pthread_cleanup_push, 38
pthread_condattr_destroy, 87
pthread_condattr_getpshared, 89
pthread_condattr_init, 86
pthread_condattr_setpshared, 88
pthread_cond_broadcast, 92, 96, 98
pthread_cond_broadcast(3T), 139

i, 97
pthread_cond_destroy, 98
pthread_cond_init, 90
pthread_cond_signal, 92, 93, 98, 100
pthread_cond_signal(3T), 139

11, 94
pthread_cond_timedwait, 95
pthread_cond_timedwait(3T), 148

i, 96
pthread_cond_wait, 92, 98, 99
pthread_cond_wait(3T), 139, 148

%1, 94
pthread_create, 15
pthread_detach, 18
pthread_equal, 26
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