YILFRAL vy

S
< Sun

microsystems

NOWA= AR

Sun Microsystems, Inc.
901 San Antonio Road
Palo Alto, CA 94303
U.S.A. 650-960—-1300

Part Number 806-2732-10
2000 £ 3 A



Copyright 2000 Sun Microsystems, Inc. 901 San Antonio Road, Palo Alto, California 94303-4900 U.S.A. All rights reserved.

ABGB L LIS 5 I HEREICL VRSN TBY . 2oOMH, B, FiBL0Wa A LVEHIRST L2742 20
blilbBwTHfishId, 2 - A 70 A7 AZARAKMOEWIZ L 2 HFOFT % <, ARGMB LUHET 2 LHEDO VL% L E
Th, WRLRATERICL > THHERT LI ENPHELLNT T,

RGO —EIE, BN TANV=ZTRKREPSL T A AENT W5 Berkeley BSD ¥ A7 AZHDWTWL 2 &0 ) 9, UNIX F. X/
Open Company, Ltd. 27V HIZT 4 £ 2 A LT A KEL S IO EIC B 2 BHHETT, 7+ ¥ Mz abE=80v 7
Py a7k, BEECLVRESNTE) . RBEEPSL I L AEZT T2 0DTT,

RESTRICTED RIGHTS: Use, duplication, or disclosure by the U.S. Government is subject to restrictions of FAR 52.227-14(g)(2)(6/87) and
FAR 52.227-19(6/87), or DFAR 252.227-7015(b)(6/95) and DFAR 227.7202-3(a).

AEFIEETNDL HGHEAL L HG I v 7 Bld, & HY =2 a -4 vV 7 ARREHEP LT v A5 8N/ 5 4 7
Tr—AXAZ %L LIMERENTZD DT, FRIHEAR W3 12, BRalE&H ) o -2 BARBEGS XFE7 4+~ MRS - Bt
V= TA L AMEEINTIA T T AT A S LIMERSNZDDTT, F/2, HGHEIL & HG Y v 7 B OHfilhi#ET
i, CFREUIEAE W3 ORIBIEFEFH L TwET, B, 74 Y P LTENERT 2 ERZEESTHETY,

Sun, Sun Microsystems. docs.sun.com, AnswerBook, AnswerBook2 (&, K[EH & O Z DD EIZ 51T % K[E Sun Microsystems, Inc.
(BLF. KE Sun Microsystems f1& L $9) ORFES L 1B HEETT,
Yoo IT<—2 B LV Solaris 3, KIE Sun Microsystems D BT,
T _T O SPARC HitZid. K[E SPARC International, Inc. ®F £ £ ¥ 2% 21 THMA L T 3 A OKRESB L 02 DM EIC B 2 i
F 723 BHPEIE T o SPARC FREDMT W72 8513, KE Sun Microsystems #:05HIE L 727 —F 7 7 F 1 IS b DTY,
OPENLOOK, OpenBoot, JLE i, % - ¥4 703 X7 A AR SO EHEETT,
Wnn (&, FERSE, A&7 AT v 7 Foau o ASHTHAMES LAY 7 b Y 27 TH,
Wnné (&, 20 AKX THESNAZY 7 b7 27 T, (Copyright OMRON Co., Ltd. 1999 All Rights Reserved.)
[ATOK] &, HRAMLY ¥ A b Y 25 LA OBHHETT,
FmPgigﬁﬁ%ﬁ9vxbvx%AWXW%f%b\FMDmJK##é%%%%®M@%ﬂu\i&f%ﬁ%ﬁ9¥xbax%
AL o
[ATOK Server/ATOK12] (&, #hl&itY ¥ X MY A7 L OFMEYTH Y, TATOK Server/ ATOK12] (2745 % FHEHEE DL HeR)
X, MRS Y AN ATLABLUSHENZIRELE T,
REFIZEEN L BEHRSTE T H/S5H) IBBEPRM LT - 2 TICHHESNZZYWTT (BT -2 OMLEi7% > T ET),
REUGETND T oA A~ — T, EHE Ly Vv s -0 b &, AHDPIBITT2 Ay —2v b - Va3V
TaA A= HA N8 LFEHAOLOEMALTVES, ©1997 KLy Vv 5y —
Unicode &, Unicode, Inc. DiFHETY,
AETZRINTVARGRTF - CRICHEL TR, FAT 28T 2I3HRICERZEBRVWEDE (v,
OPEN LOOK # & 0¥ Sun Graphical User Interface (. K[ Sun Microsystems #t 25 H D L —F B L7 1 & > A FERHEATIT IZHSE L
¥ L7 K[ Sun Microsystems #i3, I Ca— S EEROC T 27 VELE T T T4 H - 2—F 4 ¥ ¥ 7 2 — AW ORF5H%E
2B % KE Xerox #OEEAE L L TOMEEZFRD 2 b DTT, KIE Sun Microsystems + 13 K [E Xerox #1725 Xerox Graphical User
Interface DIFMER T A L AZHIFLTBY . TDF 1 & ¥ AL KIE Sun Microsystems LD 7 A & > AEfEHEH IS EH SN E ¥,
DtComboBox 7 4 ¥ = v I & DtSpinBox 7 Y = v O T 077 LB LU FF a2 2 v MiE, Interleaf, Inc. 225N/ bDTT, ©
1993 Interleaf, Inc.)
A, [BkoE$] 2= LCREES A, Btk FHEHW~NO@EEMEE 72138280 OFBEQBRORIEE &HZ NI
g s hizw, RN THL2DPBRNTH L0 2Mbirwv, ZALDRIEDITbRA Vb DL LT T,
AE A, SER S B X USER 5 E L G aih) 180 5N A MY ES (W 723%%) ICHS T 256, ARG EZEILE 230
RESANFELRTERICIE, > - A7 00 27 A ARAKMORMOFMIZ L DKFE /D 2L DA, HEEE L CBEESHICHED
CEFRE, TRHEICI o Tld, KEBHEL I KEREEITOFT 285 2 EPLETT,

J5 i Multithreaded Programming Guide
Part No: 806-1388-10

Revision A

7 o

Adobe PostScript

©



Loz 13

XNVF ALy RO 19

JIVFALy FIZET 2HEOER 19
& 2

[y

TIF ALy KOEEADHE
YIVFALy FOFIE 22
TS =y a oA EoLE 22
TIVF Ty FORENLRFM 22
7077 LAEEOUE 22
VAT L)Y = ADHIK 22
AL v K& RPC OffFH 23
TIVF ALy FOEARME 23
AT & FIE 23
<VF ALy KOs 23
A Va—=1rT 26
WoHEL 27
3 28
64y NT—FF 2 F v 28
ALy Feffio/ k705307 31
ALy F94751) 31



FTITANVIDAL Yy FOARE 32

ALy FOKTHRSL 34

ALy FOBI 35

ALy FOYYEEL 36

ALy FEAT—% F— DK 37

ALy FEAET—% ¥ —DHlk 39

ALy FEAFET = F—0O%E 40

ALy FEAFT—% F— 0l 41

ALy FEplFoRs 44

ALy FiplFoliE 45

ALy Fog#ML 45

ALy FOFEITWTHEL 46

ALy FERIEMORRE 46

ALy NERIEMORUS 47

YITFIVDAL Y RANDHERE 48

IO LAL Y FOY 7 FIVI A7 D 49

47 fork 50

ALy FO#T 51

ALy FRRTWBEDOET 51

WMHWEL 52

ALy FORYHEL 54

WHOWELEERE 72T ENCT S 55

WHHE LY A TOkE 55

WMOHE LKL Y FOFEE 56

ARGy ITNNY FTRTyva$h 57

A8y by NI H$ 58
3. ALy FAESROBIEZRE 59

B 60

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



EEoMEL 61
JEEDHIEE 63
B0 dE LiIREEORE 63

10 i LAREEO T 65

AE 2= FDORESOHRE 66
Ay 7= FOKE SO 67
AA—=TDEHE 67

A= 7O 69

ALy FLEED

ALy FELEEORNE 70

i

XE 69

o

AT a—=) v rHoOERE 71
AV a=Nr rhEoRE 72
WA r V2= v 7 h#o%kE 73
WA r V2= v 7 oS 74
AV a—= Y TINTAIDFRE 75
AV a—=) TN XA IORIE 76
Ay 7 DRESDHRE 77

Ay DORESORE 79

A%y 7IZOnT 79

A% w27 FLADEKRE 81

A5 v 2T FLAORE 83

R+ 7Y NaefliorTars Iy
MEHMbe v 2B 86

mutex EEF 7Y = 7 b oL 88
mutex JBEEA 7Y = 7 OHIE 90
mutex D HHEPHZE 90

mutex DA I — 7 OEOHAFE 91

mutex DT EEDFRE 92

85

S



mutex ORUEPEDIA 94
mutex EYED 70 b I VDOEE 94
mutex BEO 70 a3 VORE 98
mutex J&VEDBEILNAN. EROE 99
mutex & LD BEIRA EROIUE 100
mutex OEELIAN EBROZE 101
mutex OEEENAN _EROIE 103
mutex DO ERFELBEIEDOHRE 104
mutex OERELZEIEDOIIG 106
MHERHMb T v 7 O FiE 107
mutex DML 107
mutex DESERFE 109
mutex DT v 7 110
mutex DT v 7 112
70y 7 LRWTIT) mutex D0y 7 113
mutex OFIF: 115
mutex 2 7 D32 — FH 116
SO EE 121
S EROEEO ML 123
FHEBOIEEOHIBE 124
SUERDAT—TOHRE 124
FAERD AT —TORIE 125
S EBOMEM L 126
FHEB O 127
SN ERICLATHY 7 128
BEOAL Yy Fo7uy 7@k 130
HAfgED 70y 7 132

L2 Ly Fo7ay 7EE 133

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



FAFEHOYIK: 135
Mok Lish] ME 136
[HpEd / HEE] ME 136
<7+ 139
SHEE L~ 7+ 141
=7+ oML 142
Zuiff&~7+ 143
L7 OME 144
YT +DEICE B TO Y 145
<7+ DA 145
<7+ OHIKE 146
[Hped / WHEE | ME — <7+ 2o 7200 147
ALY ) FEEAAT Y VRN 149
FAMY /) EEAALT Y ZEEOWIIL 150
FARY / EEAAT Y ZEEOHIE 151
A /) EEAAT Y ZEEORRE 151
AR EEAAT Y ZEEOTE 152
ALY / #EERAT v 7 O 153
FAIY / EEAAT v 7 OPIL 154
AW /) EEZAAT y 7 OFAPY Ty 7 155
FETay 7AW / FEERAART Y 7 OFEARY) T 7 156
AR/ EEAART Y 7 OEZART Y 7 157
FTay rEmANY /) FEEAAT Y JOFEZART Y 7 158
FAILY / FEEIAAT v 7 O 158
ALY/ FEEAAT v 7 OHIEE 160
T AN % Bz 72FEE 160
[ / HEE] HEOF 161
ALy FIA TV wTaE Ay 7 162



T IT A TOLE 163
5. TRV =T 4 Y TBEEPERT A TR T IV 165
Tut ZADHERK — fork 165
forkl E7 )V 166
JLH fork €7V 170
1IE LW fork ®#ER 170
70t A DIERR — exec(2) & exit(2) IZDWT 171
A<, TI—4, BT 77400 171
LWP Z& ® POSIX ¥ 4 % 172
ALy RTEDT -4 172
Ja7 74N 173
K> v » 7 — setimp(3C) & longjmp(3C) 173
) —ADOHIR 174
IWP L A7 T 2= 7T A 174
SANY 2T Ay V=7 175
VTNWVIALARTG Y a—=) Y7 176
LIWP DAY a—) 7k ALy KOS 176
SIGWAITING — f#BIREED AL v KD 720D LWP OER 178
LWP OEAERR 178
7 FVOWE 179
F > 7 180
JER > 7 v 180
Bttt ~ > 71 2 A 181
VTV BERE 182
ALy FfREY 7+ 185
ETR~vrT 47 AP 186
YTFMNY BT E TR Y 7 oviiee] 187
FHEBTRE>TwD L EDE Y AA (Solaris AL v FDOH) 189

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



A ORE 191
HIE TR IO LE LTOAHRT 191
JEFBATE D 192
JERMI AT 192
EHEAMPEFHFLAB N AT LT =)0 194
getc(3S) & putc(3S) DILE 194

GERA VY T 2= AERFETEIEVA YT T2 —X 197

[ZA VL Fg4] 197

YIWVFALY N VI T2 —ADFRELN) 199
[BETREV] A Y5 T2—AD720D) 0 h5 > MEE 200

[FEFA > 7 Fviea] B% 202

FA7 700 [MT-&4] LV 202
[Z Ly FEETIERN] 94750 203

I NVETINY T 205

~NVFALYy K7 TN r—ar0ar31)v 205
T84 VOEESE 205
Y~ T4 7 AOFER — Solaris F 721F POSIX 206
<thread.h> %7213 <pthread.h> DM AAA 207
_REENTRANT % 7213 POSIX C SOURCE DIR%E 207
libthread ¥ 7213 libpthread & DV ¥ 7 208
)Y 78D POSIX £~ 7 4+ il -1posixa DIFTE 209
HHOEY 22— L0y > 7 210

fSED 1 LX)V libthread 74 77 DY » 7 210

~NVFALy KT ILDT Ny 7 212
LI BIA 212
TINF =7 1 U7 412K %BHE TNy 7 213
truss (1) Offifl 213
adb (1) Offif 213



dbx DOfEH 214
8. MT 71 7 7 LBEHY — v 217
9. Solaris AL v F&xffi~7-7 1/ 37 219

Solaris A L v K& POSIX AL v K& API O [t#x 219
API @ F & A 5L 220
BBtk 220

Solaris A L v FIZEA DM 226
ALy REITOEIE 227
fEIELTwWA ALy NOFER 228
ALy FOWBATEDORRE 228
ALy FOIWATE O 230

pthread IZH12 52 b DN D % AL — AN / HFEAAT v 7 230
FAEY / EEAAT 7 O L 231
FARY Oy 7 ORERS 233
AR Ty s O (TR Y 7R L) 234
FHEXAAT v 7 O 235
HEXAAT v 7 O 236
ALY / FEERAT v 7 OfFER 236
FAELY / FEEIAAT v 7 OHIE 237

pthread M T 2% b DHH 5 Solaris A L v FOREE 239
ALy ROERE 240
RANDRAY v 7 DRKESORT 243
ALy N F oM 244
ALy FOFETHITEL 244
VITFVDAL Yy FANDOERE 244
HUOHMLALY FOYTFIVIYAIZDT 72 A 245
ALy FOKT 245
ALy FO#TREL 245

10 TILFZALy ROTOYZ3I2% ¢ 2000 F 3 A



ALy REAET—%H¥—
ALy FEAET—% ¥ —
ALy FEAET—%H¥—

ALy NN 0% E

ALy FESRNEN O B

DR 246
DFIE 247
DT 247
247
248

pthread IZHH4 T2 b DV H 5 FIHAEE — M EHMbT v 7 249

mutex OFHAIL 249
mutex DHJE 251
mutex DEE 252

mutex Df#EEE 252

mutex DR (708 v 7 7% L) 253

pthread IZHHM T2 b DD 5 FMAEE — &H%E% 253

S EB O 253
FMFEB DRI 255

SUEHICLATO Y 2

255

FHERC L ARERIMNETO Y 7 256
HeEDA Ly Fo7ay 7k 256

ALy Fo7uay 7§k 257
pthread IS T LD DN H L EIEAEE — vt~ 7+ 257

<7+ O L 257

=7+ 0NE 259

<7 r0flICEATO Y7 259

<7 4 OWE 259
<7+ DOl 260
70t ADBERE Mz 2R

260

7at AETOLWP OfEH 260
[HEREH / HEE] FEOH 261
fork () & Solaris A L v NIZET A& 263

=P

11



10. 7urs 737 LE0RE 265
LB DOEE 265
HI R OFHE 267
ALy FORMY 268
YT NVAL Y L 268
Yy 7Y (FFATRE) 268
Ty Ry 7o 271
AT a—= Y78 ATy Nay 272
oy 7 IZB A48 273
Z DD AR 2458 273
ALy FOAREfERH 275
e 70t 2 (LPW) 275
JREE ALY B 277
BHEALY K 277
2Ly FOIEATE (Solaris A L v FDFEDHR) 278
WE 279
ALy FOAEBIZET 5188 279
<~V FTuty BAOFE 279
7T—%77Fx 280
T 284
ZEEF 285
A. TIVr—2arofl — < VFAL Y FLENT grep 287
tgrep D#iH 287
T4V —Aa3—FOAFIE 288
Solaris A L' v FOf] — barrier.c 311

C. IMT-%Z4&] 947594 v%7x—A 315
el 425

12 YIVFRLy ROTATFI>Y ¢ 2000 F 3R



iU

ZDI= 2T WVIiE, Solaris™ F XL —F 1 FREETCHHINS POSIX AL v K&

Solaris ALy FiIZin L7z, SVFAL Yy FOTFOA TSI 7540457 x2—ADfR

HETT, TOXaTNVTIE, 77V r—2a VEERTATO T T <% WMG

12, RVFALy Fafio7ci Lo u s 5 508, BEOTO TS50 %

TIWVF ALy FMEd A FEZHBL 9,

D=2 T Vi, POSIX AL v K& Solaris AL v ROMFDOEEZFE > T

D, 1FEAEDFIEPOSIX ALy FaMEE L TEIPNTWE T, Solaris AL v F

PAFICHEA SN A BHIZOWTIE, MY L-EEZRIT ORI L TWE T,

SO T VI, HESROEBEAMEZR LS TWA I EEFHRICLTEINT W

9,

m UNIXSVR4 v A5 & — ¥EIZ Solaris RV —F 1 » 7 EHE

n CTUVIIVIE#E—~<NVF ALY FH libthread 74 77 ) TEESN
TWw5b

w BAATOTTIVT@ERTRTT IV TN L) OFE — VT ALY BT
X, BREOHEERIZOWTOEZ HE2EZHLILE SN T3, LLFIZSE K
ERLTEFT,

» [Algorithms for Mutual Exclusion] . Michel Raynal (MIT Press, 1986)

» [Concurrent Programming] . Alan Burns & Geoff Davies (Addison-Wesley,
1993)

» [Distributed Algorithms and Protocols] . Michel Raynal (Wiley, 1988)

13



14

s [(ARXV=FT a4 YTV AT LOWE (L ID] . YUN=T vy Em b —
vy, CFEE - RHER, FEEE, 5 [Operating System Concepts) .
Silberschatz, Peterson. Galvin (Addison-Wesley, 1991)

w [BAT7077 IV 70EE] M- XY 7Y LR, EHRRL
[ Principles of Concurrent Programming] . M. Ben-Ari (Prentice-Hall, 1982)

Sun DY =1 7IDENFE
HMELWD A > ¥ — 4 v b OFEJE Fatbrain.com 2* 5. K[E Sun Microsystems™,
Inc. (LB, Sun™ & LET) D=2 7 V&2 THETWEEITET,

YZaTNVDY) AN EETHEIIDWTIE, http://wwwl.fatbrain.com/

documentation/sun ?® Sun Documentation Center % Z & < 72 &\,

22 (T SN
ABE D BT
B1ETE, COUY—ABIF2AL Y FOEREIZOWTHT L $4,

E2ETIE, TIANINOBEEEL DALy FOERFEE RO, —ikW%
POSIX ALYy FI5A4TF5 VN —F L IZOWTEHHL T,

BI3IBETIE, T74NMINOEEE D DALy FOERFELZSHBEL T,
HB4BTIZ, ALY RSATSYDEPLV—F L IZOWTHBL T,

EB5ETIZ, YVFAL Y FaYR— L2010 FRb—F 1 V7 BRBEICNZ S
NEH2HHL 9,

F6ETIE, YVFAL Y FOREMWICHATAMETHHLET

FB7ETIE, SVFALY RO T7 7D r—arparyf)veFRNy Fok
WEFHHALET,

ESETIE, YVFALY FInD 7075 LA0RBHPIHEHTEA Y —LIiZon
THBPLET,

%5 9 B TIE, Solaris AL v F(POSIX AL v FEXFILTO) DA ¥ 72— AIZD0N
THBLET,

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



FEI0FETIE, YVTF ALYy 77V =2 a Y& T 5 707 7 <ICERTHH

BIZOWTHBAL T,

{48k ATIZ, POSIX AL v FHIZCa— RZ#ETs2HE2 R~ LT T,
f14% BTIL, Solaris AL v FOHIIN) T 2% TP %2RLET,

5 CTIE. AT TV N —F L OEELXLVO—EEZRLTT,

Sun OF >4 >~x=Z127)b

http://docs.sun.com CTid, Sun PR L TwarF I r~=a 7V EsHET
AZENTEEFT, ¥=aT7 VDI A MREFEDEELEEF—T7—FNE LT,

MEABILIZEDBTEET,

L L DA

ZOXZ2TNTIE, RDOL ) FERRLET 2R EREZFE > 0L LTHAL

ij—o

% P11 FKiL Lo HHI

FARE GRS BIR

Bl

AaBbCcl123 av Y N&4, 77A4ANVEG, T4 L
7 MD%&, BEtEoara—%
W, a—FHlERLET,

AaBbCc123 I—H—PANT AT %, HH
FoarvEa—yHhEXAMLT
RLET,

AaBbCc123 ERERLET, EBICHEHT S
BEDOLMEIIECE xR
To

.login 77 A VEMmEL T T,

ls ~a ZHLTIRTOT7 7 A4
VeFRLET,

system%

system% su

password:

77 ANVEHIERY 2121, rm
filename & AJIL F 9,

15



#=#P-1 R LOMAl mi¢

TRFE RS BN 2l
[ ST LHEZERLE T, [2—F~%x—Vx 2—HF—X

A K] #BRLTLEE N,

[ ZHYAHE, fi, Ky A 55 % [0 | 221 T
Za—%, EHTLIHFEERLE {728y,
e COBENTE L0, [R—
N—2—H—] 23T,
\ T EN/-a—FBIT, 7F A sun% grep ‘“#define \
ISR — DITIRE B R B B AT, XV_VERSION STRING'
Wiz R LT,

7272 L AnswerBook2™ Tlt, 2 —H#—=2ANTAXFLWE LDy Ea—-5 1T
XL THERENERA,

I— FEIIRD L) ICFERENT T,

s Crzb7ary7h

system$ command y|n [filename]

m Bourne Y 2 VB XU Kom Yz v 7S r 7 b

system$ command y|n [filename]

m A—NX—2—¥F—p7ar7h

system# command y|n [filename]

[1EEBTRELZEEBZ R LE T, Lo, filename IZBBEL TH LW & %2R
LTwEd,

| EXEID LR (RS —=F) T SOXFTHHRINTVL5 D) B 127217
ZREL T,

F-—KR—-FOF-HKIFELT, EXTF2RKLTFT/RLEY (Bl: shift F—2ML I
T 72721, F—FK—FIZL > Tt Enter ¥F—2 Return ¥ —OHHEZ L T3,

16 TILFZALy ROTOYZ3I2% ¢ 2000 F 3 A



Fovva () X2o00F—%FERCIHTIEERLET, 72& 21E, ctrl-D it
Control ¥— %ML FFDpF—%2MILE2ERLE T,

—fix 27 Al

m 2O a7 VT, [IA] W) HiEIR, Intel32 €y FoTaty 7 —F
T FvEERLET, THIZIE, Pentium, Pentium Pro, Pentium II,
Pentium II Xeon. Celeron, Pentium III, Pentium III Xeon ® 4% 7 1+ v 4
B LU AMD. Cyrix "¢t 2 5~ 7uraty ¥ F v IPEInE 5,

17



18 TILFZALy ROTOYZ3I2% ¢ 2000 F 3 A



Rl

i

TIVFZX Ly KOER

TUF ALy FEw) HiEE, [HEOHREAL v P F7213 [HEOHI#E 7
O—| L) EwclibLET, RO UNIX D702, 1 20HIHAL v F
THEHELTWELZAD, Y VF ALY FMT) Tk, 1 2070 A% HHEDOAL v
FizogEl L, ZRZFNDOAL Y FAMTICEEL 7,

T T LEIVF ALY Mg L, RO L) eflEslEETNTE T,
m TSN a roRpErgEINS

m YT TRy R LDRERGICHHTE S

m 07T ABENYESND

m VAT L) Y= ANHHTES

COFETIE, YIVFALY FIZOWTORGE., flr, BLIOMeEHBL T,
2O LFEMIOVWTHBTETWEHIL, F2HEICHEATLES v,
B 19X—TD [TV F ALy FIZHTSHEDER]

21— [V F ALy FOEHEADHEA

m 22—V D [TV F ALy FOF A

m 23R=VD [TV F ALY FOEREE

TILFZALy KICEAT2HEOTES

#£1-1T, 2OXZaT7 LV THELRTWAEELHEBEZHEMLE T,

19



20

= 1-1

< VF ALy FICHT 2 HEOES

ik

TEFR

ArES

ALy N

pthread (POSIX A L v F)

Solaris AL v K

YU NVALy FME

<~ IVF AL v N
I—HFLRILVDOAL Y NFE
2ET7T 7=y a R
VDOAL v R

BE 70+ 2 (LWP)

EEAL Y K

FHEAL Y N

BA 7T = b

HMEPEh T > 2

R

AL~ 7

fork(2) VAT AI—)VTAEKSINS UNIX &5 (7 7 4
VRBEFRLI-FID R EDILFFAN T, 70T T4
REATHLDICRESI NG,

TREADAYTFAINNTET SNV LT LT ) Daasy

POSIX 1003.1c IC#EM L 72 AL Yy KA V% T 2 — A

POSIX IZ#E#L L %2>, Sun Microsystems™ DA L v KA ¥
% 7 1 — A, pthread & 0 JGIZFFEFE

178+2 1ALy FCEIfEEELZ L

1 70 AEHAL Y FTEESE A2 &

(B — F VIR T ) 2—F I EL, ALy F
FATIVN—=F Lo TEHEINLAL Y N
A—FNT— FRI AT LAI—NVEFEFTE, H—F VA
HoOAL v K

LWP ICHEZEMICHAELIZAL Y F

H—=FVDFE= 2 LTIy TFAIPEFITTIERL
Y #bDLT 7+ MDD Solaris AL v K

REW 7 — 7 B L FEEED 720 OB E £, POSIX
ALy R, mutex. HEHROMETRE LS %@L T 2
oINS
HEF—F~NOT7 7 AF Ty y /Oy 7IRET 5
RENZILTHETCALY N7y 7+ AR

XEY — 2 A 5 R

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



<

E

£11 TIVFALy T LHEOER

M E %
DI IRE 2O EDAL y FPERFIZETEIN TV LIKEEZ R TS
AT 2O ED ALy FOSETERICH B IREE KT MEE, KAH

WZIEFIEE LTIA L ATA X2 AET B, —ikfbahn
82K A7 IR

TIWFIALy RKOEZEEANDES

SNVFALYy FOTUT T Iy 7En) o, 2% e 1960 FRICFET
EhDIEN T, TIVF ALY FATUNIX ¥ A7 4 ETHE SN0 1980 480
FHNCR D 3, SV F ALy FOERE ZDOHR— MILELERICOWTIEATR
WHYFETH, SIVFALY FeFEETLLZODL Y 72— RA33FEETT,

Z OFAFH . POSIX (Portable Operating System Interface) 1003.4a & \»9) 7' )b — 7
IC&koT, ALy FTRT T IV TOBEAICOVWTOEE M TbIRTE T L7,
COBEIVIREKRENLIZE-TVET, 2O [TVF ALy FOTUOT T3
¥ 7] &, POSIX #ii% D P1003.1b fik A 14 (V) 7 v & 1 4) & P1003.1c ik Hta
10 (¥ VFAL Yy D) IZEITWTWE T,

IO =TIV, POSIX AL v F (pthread &£ b FWE ) & Solaris AL v KD
W5 %3502 L CTWwWF 9, Solaris A L v Kid Solaris 2.4 LLfED ) 1) — A THIH T
F9 L, POSIX AL v F&ORERENICERD THA, LAL, Solaris AL v FX D
POSIX AL v FDIE ) BBHENH OT, 2TOY=2T7VTIEYVFALY F%
POSIX D357 5 i L T E 4, Solaris AL v FIZEAZFWIZOWTIE, 49
HETHHALET,

TIFILy FOER 21



22

YILFZXL vy ROFIH

TTVr—2 3 DINEEDNE

Hw @LLKLEE% ATWETUr7 I LML, 2K EL T, Lo E 2
Ly FELTERTEFET, 72 zid, ~VF ALy Fbah/: GUI D —
E, HAMENPET LRV BIZHOMEEHBETE T,

TILFTO® Yy YO L FIE

ALy FIZkoTifHban7 7 r— 3 v Tld, 1T ALOES., FIHTEE
GOy Y HEEETAILEGONVITCA, FOLXI LTS r—3 a3 Tl
Oty EBINT L2 CHESEBICRZ ThESINTE T,

TTHIOFRED &9 ZRAEFIEDE SV EHCBEFET 7 r—va i3, xvFr 7
Oty ECTALy FREZET LI LICLD, WHHEZKIEIZHETE T,

7077 LESEDNRE

FeALDTOrZ 013, B—DALy FTEHTL L) QEBOMYT. L2 (H DWW
TP o) EATHA OEEARE L CEHALZEPRROICHEE(LENE T, v VT
ALy FbEN70 7T LD, P T IVALy FEEhz7u 75450
bL—HFDSFIERERICERIHIETEET,

AT LYY — XDE

HEAE) 2@ L CHEO 7ut Ap{k@or—s 2FfIHTAL2 L) T0rI L
X, BEOREAL Yy FEEHLTWAIZ EIZRDET,

AL, £70t 2A3%EeRT FLAZEBEIRLV—T 4 Y TIRE ETOIREZ {
HE T, FOL) R RBIELIREFEREAFE L THEFLZDNIE R b 2w Enw) &
T, 7L ALy FICHTRBIZS 2RO AHTY,

EHIZ, THEARROMIMED /20, O T O LAIZETH ALy FE@FELE
DIFHZ 720§ A8, 707 7 < QB 202 L < TERYD $HA.

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



ALy K& RPC O3HA

ALy FEREBTREFOCH L (RPC) Xy r — Ve fladbes e, A€ —%4
HLTwhwe v F7FatyHd (e zid, 7—7 A7 -3 VOEEK) 2IEHT
XF9, COHETIE, 7TV —3 3 v OS8Nm% i IcEZHTcx, 7—
VAT =2 arDEEEE 1BOIVF Tty DT AT LELTHVET,

72821 BRI HALAL Y RV DD FALy FaEKLET, #n6DF
ALy Flid, TNENPEBTFHEFOHLEEITLT, o7 -2 A5 —2a v
FOFHREEZFOCHELET, EREWIC, RODOAL Yy RPERLZZEBEOAL Y F
. o ar¥a—r b b IciErmIcET IS,

YIVF ALy ROEKRBEZ
I 1714 & 365114

YNVFALYy RTOQE AN v 7 7aty % ECTEET LA, T v
FEFDVV—AEEZEAL Yy FIERY D B2 TE Y BTAH-D, 70X XDETIRAE
RIEATRIC Y T4,

FL~IVFALy FFavxpitmg 2E) — o~ vF7at v T %
LA, 70X ATm0EA Ly FPHlo7axy y ECHEBHCEFTT A, 70
T A DFEATIREERIEFIRIC 2 Y 9,

TR ZADALy FERTa vy HHEELVR2, TRUTTHANIE, ALy F%E
PR=PFFTEBVATL(ALY FIA4 7)) eF XL —F 1 ¥ VBT, KAL Y
FosEnehlo 7oty ECTEFTENS L 2L 9,

e ziE, ALy FeTuaty FBETITHORELITIHEIE, £AL Y F (&
#F70t v )1 ODITOFTEEAHYL L FT,

TIVFXLy ROEE

WERDOUNIX THAL Y FEVIWMESEIT TIZYR—-PEINRTnET, £70EX
Z120ALy FEEHLOT, HEO 722 Xy ic7urs v r4h
X, BEOA Ly FE2fH) 2Ll Ed, L2l 120781 RIE1207 F
LAZEBTEHALEDT, 120070 A%ERTLETD2OH L WT FL AZEED
ERE N F 3,

TIFILy ROER 23



FLWTOEAFERTLIOICHENDLE, ALy FEERTAIDIEY AT LANDH
MITIEB LIS DET, THUE, FRCERSINEI ALY FPBEO 7T &
ADT FVAZEZEHT L0205 TY, ALy FOUDEZICETLERIE, 7o
L ADY Y HREZIZETHRHM L) b0 ) EVTY, ZOHBD 121k, ALy K
YD ETT FLAZMAY ) B 5LEI VI ETY,
FML7aXRAZET2E2ALy FHOBEEEHHRICERTEES, tNH6DALY R
X, 7LV AZHZ2E0HLWEH02/_ELTVERLLTY, LEK->T, 5
ALy FCHERENT—5 %, OTXTOAL Y RO BICHHTE T,
TNVFALY FEFRE—FTEA 7 T 2=, $ TNV —F 5475 Tt
ENFT POSIX AL v FHIZ libpthread T, Solaris A L v FHid libthread
T H—F VLNV ELZ—HFLRLDY V- AP EET I LIZL T, v LT
ALy Fl3g#HEEz 726 L7,

I—HLARLDALy R

ALy R, S VFALY FOTUTZI IV TIZBWCERERLTOTT IV
TAYT T 2—ATTo T—HFLRVOAL v N2 — LU Insg -
O, H—ANDIAYTFAPNAA v TORAMEWERTILIEIHD TEA, MHDD
ALy FEFHT2 L 9T T r—2 a3y Th, I—H2 VD) V=A% ZFRIIE
FHLZLSTHTAET, EDOLLVDOEDON =RV Y =A% T T ) r—a v
WPEET LML, BT TV r—a YEEKOWEETHREN 9,

ALy Flid, #NOBHFETAHATO L AOAEHLSZITBBTE, 7 FLAZBHR
W TWAE 77 A VT RTOTu LAY Y —RA52HELEFT, ALy FT&IC
FHZIREE LTIZROLDO2H D 9,

m ALy Fikpl+

m VLIRASIRE(TU T T LT I ERY v IRV RED)
m AF¥ v

m VTR

n ESGIEA

m ALy FHEHREEL

ALy FiZ70t 2A0G5 e F0F— 5 DOREZIETEDOT, HAHAL v RIYT
Lol T7T -V OEEIL, 7ULADMOTRTOAL Y FRLBRTEE7,

24

1L Z2—=FLRVDAL Y FEWIIFRIZ, ¥ AT AT 7 I RERTEII—F VLD A Ly FERGT
B7200DLDTY, TOXZaTVIiE, 77V r—ar7ars<biThdsbizd, I—FVLRXLVDOALy R
oW Tidfiih A,

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



ALy FAAGERLTOEANOMO ALy FER DD 2479 Biérid, 4
V=7t YRR AT ALEED Y T A,

T7 4N T, ALy FIZIEFICERETT, LML, ALy Mo X &Il
L7zzWT7 70— arTl (i, A7 Ya—0 v 70lits X0 i@
Lzcwgai ), ALy Fe#aTeEd, 7705 —va vy BALy FedfTy
V= AKEETAE, FOAL Y A=)y =R kA0 T3 GEME, 27
R=VD[VATLAI=T FEEAL Y F)] aBH LTIV,

PFIZ, 2=FLXVDOAL Y FOREEEHLET,

m HEDOT FLAEH2ERTAELERRZRVDO T, BFRICE) VAT ANOAMD
INELTTAHTT, DFPLEBEOREAEY) 2, ETHEOT L A LMICHERT
L2 TY,

m [ —F N LRV THLZ—HFLRLVTEONL D, EEg AT T

To

m ALY F74 77 libpthread & libthread |2 & > T, fHICEHETEE
o

BE7O0€X

ALy FIA4T7IVIE, A=A NVIZLoTHR—- P ENLIBRET O L X (LWP) LI
BNBHEAL Yy FeffEl LTuwES, LIWP I, I— KT A543 — V% ELT
TAHRMN % CPU L EZHZLNFTEET,

WE. ALy FEFHTA2 70975 I 0 7 TLWP 2584208 IZH) TEA,
DTk 2 TWP OB, 27—V [FutvxAa—7 FEEFAL v F)] T
RRDEAT Y 2=y TAT—=TOENEIFT LHEOSEZIZL TS0,

7 - Solaris 2. Solaris 7. B X 0¥ Solaris 8 XL —F 1 » ZFEE®O LWP £ SunOS™
40LWP 94 75 VD IWP IZREI LD TIEH Y FHA, L Solaris 2. Solaris
7. BL U Solaris 8 A XL —7 1 Y VEREETERA—- PN TnIE LA,

fopen() X fread() % &D stdio 74 77 YV —F P open() X read() %
EOVATLIA—NVEMHTLZOLFEL LI, ALY FA 5 72 —A% LWP
108 72— A%HHLET,

BRE7OE A (LWP) IZZ2—HFLRVEI—F LV LANVOBELELET, £70t
ZE 12U ED WP & &, ZNEFNDOLWP 121 DU EOZ—HF AL v FEFELT

TINFILy ROER 25



26

LET (K11 28, ALy FPERSINELE ZIE, @FFNIEE->TZ—FD
IVTFFANIPERSINTTA, LIWP IZER S EHA,

AL ¥ BAAL Y K

I—HF LN _>$ _’i _’i _>i _>i _>i

\

X

ALY RIATTY
\
AN

—>$ ALy F O =Lwp

M1-1 Z—HFLXRILVALy FEBEFETOLA

ZIWP I —ANVT—VOFHDH—F VYV —ATHY, ALy FIZE Y HTH
nEmeh) 720, B LB TEREIN WhEESN) Y LET, ZodEhHT /
)Y THBEIZAL Yy FEAZEIIC, ALy RPERATF T a— )V ENDEH, LKTE 7
BRI E R (WA= N B oY (= S S

AgToa—=1)>27

POSIX A7 Y a—") 7O lstE LT, AN L (SCHED _FIFO), 77 ¥ F
Y (SCHED RR), # A% A (SCHED OTHER) @ 3 D% HlE L T\ F

¥ SCHED FIFO RfFBATHIN—ADAT V2 —F T, BRLNNVTEIRL L1
BE175)% b > TV E ¥, SCHED RR (& FIFO (2Bl CTWE 37725, KA L v FIZFETH
BORIBEDH B &) HlRLEY) T3,

SCHED FIFO & SCHED RR (&M 5 & b POSIX DV 7V ¥ 4 AYLERKEET
F o SCHED OTHER A7 7 # )V FDAF Y 2 —1) ¥ 7 TH,

SCHED OTHER Ji#t. B £ U8 POSIX @ SCHED FIFO Ji$f & SCHED RR fi¢l®d 71
NTFADLEIab—PIOWTIE, 174%=VD [LWP L AT Y a—=) ¥ 705
Al #ZHL TS v,

ArTa—=N Y7 AA—=F (A Y a—1) y7O@EILHEM) £ LT, YO ARI—
T OEREEAL Y FA) E VAT A A= #EALV Yy YD 2 00 HCTE& F
To AA—TOREVERLLAL Y FPEE LI ATLIZHERICHFETE, E5HI2H

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



L7 RIS FARICHETE T, #lH, A3 —-7IEuHEMzZRE L $§. €
DHEHHAHNTAL Yy FOFEHPER %D 5,

7Ot XZXa—-7 (FEHEEXL Y R)

JE#E A AL v Fld PTHREAD SCOPE PROCESS & L CHABEINE T, 2HDLIH %A
Ly M2 —H2EMHANTAT YV a—b &, LWP 77—V OH O g% LWP (24
LTHEHRSINZZDEO VS NAY) LES, IWPIZZOT O AHND AL v FIZDA
HRAMETT, 2F0, ALy FEINLDILWP ICAT Y a— NV ENEDITTT,

% X PTHREAD SCOPE PROCESS AL v FEMH L ¥, 9 T/, LWP O
TAL Y FOFWE LA TELEDT, ALy FORIENBL LY FF (F72. Solaris
ALl v F% THR UNBOUND SREETHEWMTA2DOLFE LI LICADET), ALy FI 4
TV MOAL Yy FEZELOD, EOAL Y FPH— A VOH — AL
LirekELET,

VAT LROA-T (EEZAL v R)

&AL v Fid PTHREAD SCOPE_SYSTEM & L THEMEIN T T, HHEAL v M,
LWP IZRAICHESNE T,

ZNENOFEEAL v P, MO 5#Db ) £ THED LWP IZFH U I 5 hTw
$9, Z#d Solaris AL v K% THR BOUND IKEETHM T 2D LF LI &L TT, A
Ly FEEAT2ZLICEoT, ALy FILREBEY I F VA v 2252720,
DTWVIA LRy T a=) Y P TRNGAFVa—) »7glefiLz)T&Z
To INTDAT V2= 27, ARV =T 1 YTBRETHDRET,

F-EAELIEEEOVWTNOAL Yy FOBATH, fio7orAnb ALy FIZE
BT 7R ALLD, MoTa R I CBEIL-DTXER A,

V) E L

ALy FERDELICK-T, ALy FEZFo7aokAdhofio AL v FOETFTEZHK
TERHLIENTEET, WOHEHLOXNRE LD AL v NIk, DM LERERY
LTBE, OB LIKBLABIZCT ) r—avB{AEDZ )= T v T2 FATT
EF4,

TIVFILy ROER 27



pthread U H LERRETIX, AL v FOIEFMPIHET I3 BIERT X TT, JE
IO LIZWOTHRI D I BHOTTA, SBERYE LITEFZESN-RAL ~
FTCOREELE T, BENVFE LT 7+ VI A4 T T,

[=] H#A

F#EFHT L., BITWICETSNTVRLIAL Yy FICEHLT, 703 40%N
EHET— I NOT 7 AT B EATEEICE D T3,

MAEHE T » 7 (mutex T v 7)., AWM /EEAAT Y 7, SUHER, <7 %
W) ADODRIETARDH Y T,

n HEHHEE Yy 713, FEOI—-FE7 v a 2P T5, HHVIEIRFEDT—F
TR ATHAL Y Fe —ZIZTD7ZIFICHIBRL 9,

m BRI/ EEAAT Y S AT AL LT, TUF S FOBTHATY
B V= AT BAATHAY P PHOE X BADTRI L) T 5o ) V=
AEBETHIE, ALy KPS THMUEEART v 7 2 BET L LEND ) $
Fo TRTOFANY By 7 BB SN VIRY | Pefld A AT v 7 1 FFFT S
nEti,

m AR, BEOSESHIENAETALY FeT7ay 7 LET,

m AT EE, VY —ANDT 7 AR L T, B HoEIX. B
TAWCT 7 XATELAL Y O ERTY, RESN/MHIZELEY 7 11
Tay 7 ENFET,

28

64EY N7 —FFT TV F ¥

TN = a YEEHRICE 5T, Solaris 64 ¥y MLE 32 By MRD A RL —

T4V TREOERMESIE, FHTS CEFHEOT-FAETT, 4 ¥y bDOT—%
BT, longMERA U Fh764 By MED, LP64 ET NV ZHL I, €Ol
DHERTFT—FTNI Ry MREFRLTT, 32y bo7F— 4%l

X, int, long. BIUFRA #2332y b, ILP3R2 EFVEMHEL T3,

64 v MREIZMM T 2560, EFMEERTNEIMIZOVT, DUNICHHIZ
AL TS,

n ERGRET B L AZER

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



64 ¥y MRETIX, 7UAERAK64AEY T hbEISE (L7 %) /N1 b DR
M7 FLAZEMEZFHFOZ LN TEE T, Ihd, BEOR Y MEBEICBITS
WAKAG A PO AW ERETT, 7272, "= F7z2T7OHI¥L, —HD7T7 v b
T4 —ALTIE64 Y POT FLAEMAEZEIZZETR—-FLTwEEA,

BRI FLAZETIE, 74NVEDAY v 7% 4 X322y MRTIZ

IM/NA b, 64 €y METIE2M /N1 B TERTE A AL v FOEDL LR
T3, T74NVIDAY v 7 A XATIERTE L ALy FOIE, 328y P X
7 L TH#5 2000, 64 ¥ b AT ATHE8ILTT,

H—FRNVAE) —DFHATLY

H—=HNVIELPA ATV 27 b THY, WETIE 64 ¥ v DT — F i 2T
5728, libkvm. /dev/mem. F72ld/dev/kmem ZfEH T AEEAFD 32 ¥y b T
TV —=va VIFEFEICEHELERA, 2607 ) r—v a3 videa ¥y b
T T LNIERTLDLENRDD T,

/proc D il R

/proc M) 2 Yy F U AT, REY FOTFEBL AR LZENTE
IIN, 64 EY FOTOLAZMNT A2 LI TEIHA, TOLAZRRT 2
MDA Y5 72— AL T =S HliEld, 64 €Y FOTULALNETE B72FD
RENHVIHA, SNLEOTTTIFTLNPREY L ed Py FOWT AL RIC
WL THEECTE2L91CT5I1C 3. 64y b7 TTLELTIVISAIVLIET
VEFHY T3,

64y FDFTATF))

RNy OTT)Fr—=arii3avey b4 7). 64y NOT S
Vor—2arideday "I A4T75)E, VI LTWARLENDN TS, ¥
AT LTATITIVINE, HL o720 DAMETRT, 2y b 64 EY D
WHPHESNTVWET, 7270, 64 ¥y DT A4 75 ) 3HN %R TlEdet
SNTwIFHA,

64 ¥y MEE

32y MROGERD Solaris Th. 64 ¥y MEEIITAFE L7225, 64 ¥y MRT
F, BHROBEERLRIAIOF|XFELIC, v D64y LI AV ELETHED
R TEA L9122 ) L7,

RKERDT 74NV

TTVr—=2arvhhBELTVWLIONRKREET TANDYR= 17217 TH LY
L. RV MNOFFTCREE T TANDA VY T2 —A%MHTALIEHTE

TINFILy ROER 29



T, 72720, 64 €Y NOEKREEZ R ARIRICIE T 720121364 By MIEHET S
ZLEBEIOLET,

30 TILFZALy ROTOYZ3I2% ¢ 2000 F 3 A



b
it

Ay RefE->~EBARAKT7OT953I27

ALy R4 TFY

ZOETIE, POSIX ALy RZ 4771 libpthread (3T) IZ Ao TWw 5 RN %
ALy FOTUTZ I IV V—F IZOonTHBLET, COFETHWPTL AL v
FIZF7+ IV EDAL Y K(F7 4V bOEMEEZDDAL v F) T, TILF A
Ly Fo7ur7 7 37T SEDRLIONFZOFED AL v F T,

3T, 74N NUSOEMEZ L DALy NOAKSHEEEMN A EZFHP L
EJ

F-BEIEZAL Y REBBICOATRESNT T, ALy FEMHPIZLETE T
Ao

ZDETHAT S POSIX (libpthread) V—F > DT TSI I VALV T2 —A
i, Y Y FIVD Solaris ¥IVF ALy FF 4771 (libthread) b O L FHLL L
TwiEd,

ROFINE, BEDI A7 EZOFMPRBENTWBEHZRLTWET,
m R2X=VD [FT7+NVIDAL vy FOHER]

m3UR—TD [ALy FORTHL]
m36R—=VD [ALy FOY Y #EL |

m 37R—=VD [ALy NEEGTF— 5 F—OfEm]

B 39X—=TUD [ALy FEAETFT—% *—0OHIK]

31



32

mA0R—VD [ALy FEETF— ¥ *—0#E]

B A=V [ZLy FEEF— 5 F -0

B UR—TD [A Ly FETF O

m 45—V D [A Ly F#TF o]

m 45X—TD [ZAL vy KoL)

m 46R—TD [A Ly FOEFTHIFEL ]

m 46—V D [A Ly FEEIERNOZE]

m A7X—=T D [A Ly FELIEL O

B ABR=TVD [V TFNDAL Y FADHRLE]

B AOR=TVD [RUPHLALY KOV ZFILT AT DEHE]
m 50—V D [%4 7 fork]
m5IR—VD [ALy FOKT]

B 54—V D [ALy FORYH L]

m 55— [WYHELEEE 23RS 5]
B 55R—=TD [MYHE LY A TORGE]

B 56R—TD [MYHLEAL Y FORE]

B S7TR=TD [AF v I~V RTHR Ty a2t D]
mS8R—TD (AT 7SN FIERY T

FIHILERDIL Yy KOER

B 727 PR ELRINIENULL &40, TEoBHE2EHE>77 4L b A
Ly FEREINE T,

w IR

n UDEESTwRw

B TTANIDRY v 7 ET TN EDRY v 74X
w BOBESIENL

pthread_attr_init() TT 74NV MEWA 7V 27 b, COBEEL 7
Ve hEfioTT 7 AN ALy FEEKTHIELTE I, GEMlIL, 61—
O gtk M) OffizZH LTS,

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



pthread_create(3T)
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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;

/* T 7 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 70 SRR ENE % 5D tattr T pthread create () BEAIFOL SN F

9o start_routine \IF L VAL v N TEATT LT start_routine 3EIFT 5
kL. ALy FIZHTIREER start_routine TIRENAMEICEREL TR T LT3 GEM
i, 33— ® [pthread _create(3T) | ML T2 S0,

pthread create() PPIEFHHRTT 5L, ERINIZA Ly FORNFD tid DFRT
FLESHAT ISR S L E 3,
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T tattr IS NL &, TV VEMEREE L T T,

PR B

EEHTERIZO0 T, TNUMNORVEIE, =7 —0F8EL-ZEE2RLET, M
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ALy ROBTES

pthread_join(3T)
pthread join(3T) M%iE, AL v FOKTEZREEL T T,

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

#include <pthread.h>

pthread t tid;
int ret;
int status;

/* ALy F [tidl O#THEL, status DIREDH Y */
ret = pthread join(tid, &status) ;

/* ALy F [tid] O#THEH, status DIEEIL NULL */
ret = pthread join(tid, NULL) ;

pthread join() B%IZ. fREL7ZAL Y FPRTITL2EFTHOHELAL Y F&7
0y 7 Lij_o

BETAALY FiZ, BIEEO 70X AHNDOAL Y T, L2bYhEEsnLTnin
BOTHRIINERY FHA, ALYy FOYNEELIZDOWTIE, 63— D [4) D #
LIREBORRE] 2L T2 3w,

status 7 NULL T7Z (J1LE, pthread join () DIEH % T status DIE T RLEY)
FICH#T L7 ALy FORTIRESRMSINE T,
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pthread join() DEFEHEIZ. ZOAL Y FIZHEMNITONTWIZA Y v 7 FHEA
FOT7F)r—a vy CHARATEL L2 T3,
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EINVAL
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S XLy KO
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void mainline (...)

{
struct phonebookentry *pbe;
pthread attr t tattr;
pthread t helper;
int status;

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

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

void fetch(struct phonebookentry *arg)

{

struct phonebookentry *npbe;

[x T 5 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 FOYIVEEL

pthread_detach(3T)

pthread detach (3T) &, detachstate J& 14 % PTHREAD CREATE JOINABLE |ZF%%E

LTERENZAL Yy FOFLEHEEBEZ BAH T 57200, pthread join (3T) 2
bbb 9 120KETT,
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int pthread detach(thread_t tid);
#include <pthread.h>

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
RRICHFIHTE 2%, COFEEIIHLTURTZZOIEDNE T, tid BT L
TWwhWi4A .| pthread detach() Ik ->T, DAL Y FARTT5ZLiddH
DELA, MEAL Y FIZx L THEED pthread detach () MOV L 2T L7z
EEDHPEIAETT,

PR B

EFETRZOOTT, ZRUANDOREfEIF, =7 —%AE LT L2RLET, U
TOWTN2RDOEMEN L SN S L, pthread detach () (ZEM L., I 5 H
L3,

EINVAL
td X, A ALy FTWlRHH TR A,
ESRCH

tid 1, WEO T UL ZADOHDOEN LYY HEINTVWEWAL Y FTIEH Y T4
Ao

ALy FEETF—2F—D1ER

PUYTNVALY KO C 7RI LTIR, =Y ERIT—F L IEBT—5 w9 2
DOEKN %7 T ANHEHINE S, —FH. YIVFALYy FOC 7ar T LTI,
CNIZE3I DI FATHAHAL vy FEK T — ¥ (Thread-Specific Data (TSD)) A5iE I
ENFEFT, SNEFRB T2 EUTVETH, ALy FTLOERAOT—¥ThH 5
HSERRY T,

ALy FEAT—% (ITSD) (&, AL v PR CHFEH I N T, TSD &, FHFED
ALy FEAEDT— Y 2 E#R LRI oM—DOFREL)VET, ALy FEAT—
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FYDOLEHIE, THEANDOTRTOAL Yy FpLBRAEELFEDF — (key) &M
WA ONTT, ZOF—ZMHTLIELICE T, ALy FIZAL v FEALTHE
HEHMINLRA V¥ (void®) IZT 7 ATE T T,

pthread_key create(3T)

pthread_key create (3T) &, 7HEXANDAL v NEET— ¥ 2B 35729
DOF—%EYVLTET, 2OF—RF I LANDTRTDOZL v K5 BHE]RE
T, TRTODAL Y FTEZOF—AMER SN2 E Tk, g E LT NULL 2584
HEfFohTnE T,

pthread_key create() (&, F—OMHFNICF - L2 1 BIFE S T3, B
BRoREMIEH Y T A,

E S N72F — 1 LT, ALy FIIREOHERON T2 ENTEET, £
DfEIFAL Y FICEAT, ALy LM ISR S EINE T, AL v NHAS
TOFEY B TIE, F—2T AT 7 YA (destructor () TEKR S 25 E1F,
ALy FOMTEIZZOE ) BT BEHRINT T,

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

#include <pthread.h>

pthread key t key;
int ret;

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

[* TANT I ZRIRELIZF —OIER */
ret = pthread key create (&key, destructor) ;

pthread key create() PIEHH T35 &, EH B TENTF — 13 key 25457 L
BN INTE T, 2OF—(IT LREEERE 77 X EDORPIZIFOH LAIO
HETLESHRITNIER)IEA,

HEF BT, TAM I 7 Y BBEBEMN T 2L TEET, 5 F A
NULL THWFA NI 7 7B EFHE > T T, ALy FHRFDOF—12xF L T NULL
DAL O 2 BT TWARE. FOAL Yy FOKRTEICHAREMS TSN TV
EEBELTCTAN I 7y EBDPIFOH ENTE T, EOEETT A NI 7 & BEEH
IOV SN B DIEAETT,
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UKt

EEHTHIZO0 T, TNUMNORVEIE, =7 —2F8EL-ZEE2RLET, M
TOWTNDLDLEMEIMIL S NS & pthread key create () IR L., ROHEE
RLET,

EAGAIN
F—OLFRMABENRIZINT L7,
ENOMEM

REFEEARY 2O T, FrLuF—2/FKTE IEA,

ALy REET —%2F—DHIFR

pthread_key delete(3T)

pthread key delete(3T) &, BEFOAL v FELGT— ¥ F—%ZHIKL £,
FoCHEMNITONTVEEDAEY =M TEET, TNREF—DEHT, &
HMEINBELELT—DPREINS72HTT, Solaris A L v FIiZid, THITHLT 2 EK
EaHh) A,

PA=R N A
int pthread _key delete(pthread key t key) ;

#include <pthread.h>

pthread key t key;
int ret;

/* BOCPER S 7zF — /
ret = pthread_key delete (key) ;

F —HHIBE & 724, pthread setspecific() F 721

pthread getspecific() MFO'HLTEDOF =SB E N5 &, EINVAL LT —2F
RENFE T,

HIBRBE S A ROV T RIICA L Yy READ ) VYV —A%2@RTADIE, 707 I ~vDHE
ETY. COMBIITAL I 7 7 HEEZ V- SWIFTHL A,
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UKt

EE#TRIZO0 T, TNUNORYEIR, =7 —P%ELZ 2Rl ET, U
TOZEMPHH EN S L pthread key create () 3L, Mo TAHEZE L F
¥

EINVAL

key DEDVHERTIEH Y A,

ALy FEBETF—2F—DEXTE

pthread_setspecific(3T)

pthread setspecific(3T) &, AL v FEIFZE VLB TE, EEL/ZAL Y F
FAETF—7F—IZHELE T,

THNSA T
int pthread_setspecific(pthread key t key, const void *uvalue) ;

#include <pthread.h>
pthread key_ t key;
void *value;

int ret;

/* BHCPER S N72F — +/

ret = pthread_setspecific (key, value) ;

R0 &

EFEETHIZOOTY, TRUMNOREVEIZ, =5 —DFEL-Z 2R LET, M
TOWTN2RDOEMES ML S NS L pthread setspecific() FRKE L, BT
HEZRLET,

ENOMEM
BRESLD T A
EINVAL

;"r‘—fﬁﬁ%j}?j—o
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7 - pthread setspecific() ALy FATTIHEHL TW2EF -1k L TZED
ALy FOFHLVEIY BTEFEE L EIE, AEY =) — 7 P5ET 50 5eltk
W ET,

Ay FEET—2F—DOWE

pthread_getspecific(3T)

pthread getspecific (3T) &, key IZDOWVWTOIFHLAL v FOE) H4TxH
L, ZN% value 38 L TV AFLEGFTITEM L £ 3,

Jahry A7
void * pthread getspecific(pthread key t key) ;

#include <pthread.h>

pthread key t key;
void *value;

/* ANCHER S N7z F — +/
value = pthread getspecific (key) ;

PR il
TI—3RENEEA,

ALy FEAETF— % OIEENE E /o #l

Bl2213, $HYNVF ALy FTUT I LPLO%MTY, 20— NIEROK
DALy FIZEo TEFTENFETH, 2 DOIRBE errno & mywindow 13, FEHIZ
FEAL Y FIZE > TR AR LTERINE T,

Bla—2 ALy FEKFT— % OB, Bk

body () {
while (write(fd, buffer, size) == -1) {
if (errno != EINTR) ({
fprintf (mywindow, "%s\n", strerror (errno)) ;
exit (1) ;
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errno ¥ ZMHI NI, ZOAL Y RPFOBR LNV —F U DOLRENTZVAT AL
FS—a—=F b2 FEFT, MOAL Yy FEBROTH LAV ATFLI—-LVTIEHYTE
Ao DFN, ALY FIZX 5 errno DRI, AL v FTEICE L LELEELE S
mLEI,

B mywindow (3, TNEBETLAL Y FOBEHOY 1~ Mo i sh s
stdio A N — L2 MY L7ODEH T, errno LKL, ALy FIZL5
mywindow DT, ALy FTLIZRZLEHE, DEVRELT 4 X FY %
ZHRLET, —DEWI, errnoc ALY FIA4 T TP Z R TINEDIZ
Uy mywindow (7077 PHSTEHLZTNER L2V ETY,

Bl 2-3 1&. mywindow DBWHRED L) IZE L AERLTWET, 7)) Fut v
. mywindow DZMW % mywindow () Fht & OIFOH LICEH L F 3,

Z D) —F 3 pthread_getspecific () ZMOH L. JRIEZE mywindow_key
(ZHIEEBOLEBZER) WD T A5 win ZE L 3, win 121, DA
Ly FOY 42 RyOFBHFPRINET,

fl2-3 LIS M 5 RS AL

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(...) {

(#% <)
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make mywin () ;

routine uses_win( mywindow )

LR mywin_key (&, AL v FRICERZFEOZ LN TELEMO T LT KL
5. 2FN. INLOEHEAL Y FEAT - TT, AL v Fid

make mywin() ZIFOM L, 22 THSEHOY 1+~ Fy 2ot L, M
mywindow DABZEPFDA Y A8 Y A%BEL L7,

make _mywin() ZIFOH L7z AL v FId, mywindow # Z4&\ZZRTE 5 L) 1%
D, 51T _mywindow() DFETHRIE. BHOEHO 4V RO 2B TE 5 L)1
B0 ET RN, mywindow DBIIE, TDAL Y FOEMOF— 5 OEFED
ZWTHEIDL I IR T,

Bl 2-4 13, DLEDORIHZIRL TE T,

fl2-a AL v NEAET—% ML

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 —EHREZPHEL I, ZIEA Ly FEAT—
YD T ARBNT H72DICHERHTSF—TF, BMAMNIZIE, make mywin() ZI
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T HRMDAL v R pthread key create() MM LET, TDOHR, 2
ODEBOE 1B X —2E)LTonE T, FE2518ETA T 7 ¥
T, COALy FEAETFT—YIHHDAL v FEHA VA VA% AL v FOKTI
WS 720D b DT,

%K\WUﬁLM®\:@vaFE%?—?@E@471771®tbKﬁ%ﬁ
WEMRL T T, ielEFZ R L7721k, create window () WV —F V2SI HY &
NET, COV—FYTlE, ALY FOLDIZY 1Y FT %3 %L FOT Ay
K 22T 57012 win DR RLEHEE T Ey"i% LEd. mzl

pthread setspecific() PP SN, win NOfE (2F D, V4 Y FUOER
DA SN TV B EEEBONME) & F - BT TN ET,

Dk, AL v Nl pthread getspecific() ZIFOH L CLFEEDAEF— %
Li?‘o ZOHREFE. AL v FH pthread setspecific() ZIFH LT, TD
WCBEMT A BUS TE 3,

ALy F9¥ T35 & &L, pthread key create() THRELIZTANI 7 ¥H
ﬁﬁ@@ﬁéﬂiTo%?XF577%ﬁi %@x»;b#
pthread setspecific() ICHEEZZREL TV RGERZITIFOHEINE T,

ALy RERFONE

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

TN A T
pthread t pthread self (void) ;

#include <pthread.h>

pthread t tid;

tid = pthread self () ;

RO E
WO LA L Y FOBBIFHRINE T,
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ALy FERIFO LS

pthread_equal(3T)

pthread equal (3T) &, 2 DDA Ly FOAL v FiflF S LKL 9,

A =0 A
int pthread_equal (pthread_t tidl, pthread_t tid2);

#include <pthread.h>

pthread t tidl, tid2;
int ret;

ret = pthread equal (tidl, tid2) ;

PR AE

tidl & Hd2 BE LT NT 0 DN oERRENTE T, 9 ThiFIUE, 029R S
o tidl 7203 Hd2 MEFh R AL v FENFZOLEIL, BREITHTEELA,

XLy KOFERE

pthread_once(3T)

pthread once (3T) &, FIOTIFTH SN L X IWIMLL —F > 2P0 L £
§o 2 M HLFED pthread_once () MO LIZMTORRG H D) T A,

THNSA T
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, FUT LAV —F VBT TIIFTHEENRTHWERNED
PrHELET,
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UKt

EEHTHIZO0 T, TNUMNORVEIE, =7 —20%8EL-Z 2R LET, M
TOEGEPHEII SN S L pthread once () IR L., BT 2HEZEL 7,

EINVAL

once_control ¥ 7213 init_routine 7° NULL T9,

ALy ROETHITEL

sched_yield(3R)

sched yield(3R) &, BIED AL v FH 6 [F UEEIEM 2>, X ) @ EEIEA %
LORDAL Y FICETHEEZHED 7,

A=R A
int sched_yield(void) ;

#include <sched.h>

int ret;

ret = sched_yield() ;

UKt

FEEETHIZO T, 29Tl -1 DR &N, errno 1T T — LD i%E S
nEJ,

ENOSYS

ZDFEHTIE, sched yield(3R) EHF—FENTnEHA,

ALy MEEIBLDEE

pthread_setschedparam(3T)

pthread setschedparam(3T) &, BEFDOAL v FOBERIEMEZZH L E T, 2
DEBIEATr Y 2 =) Y I HICEREL 52T A,
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int pthread_setschedparam(pthread t ftid, 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 NOBEMMIZRSE */
sched_param.sched priority = priority;

/* FR—PENTWBEHEHOH, 2nLIE ENOTSUP AL 5B */
policy = SCHED_OTHER;

/¥ SHRAL Y RORT Y 2=y TI)XTFT XY */
ret = pthread setschedparam (tid, policy, &param) ;

UKt

EFERTRIZO T, TRUHNORVEIR, =7 - 5AE L2 2R LEd, U
TOWTNLOFEMEPEH IS L, ZOMBIIIKL, e dTA2HEEZREL T,

EINVAL
HEL L) & LBIEDMHED R T,

ENOTSUP

Ly FEEIRROIE

pthread_getschedparam(3T)

pthread getschedparam(3T) (&, BEfFD AL v FOBLIEN 2 S L £,

AR
int pthread_getschedparam(pthread_t tid, int policy,
struct schedparam *param) ;

#include <pthread.h>

(% <)
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pthread t tid;
sched_param param;
int priority;

int policy;

int ret;

/* WRALVY FORF T 2a—=") T8 XY */
ret = pthread getschedparam (tid, &policy, &param) ;

/* sched priority IZAL v FOBEIEMIEENE */
priority = param.sched priority;

R0 &

EFERTRIZOO T, TRUHNOREIR, =7 —AE L2 2R LET, U
ToZEMFREEN S & ZOBBIIRKL, Wed2HEEzEL £,

ESRCH

tid THRE L7ZEDPBEFDOAL v F2RLTWE A,

STFILDRA Ly RADEE

pthread_kill(3T)

pthread kill (3T) (&, AL v FIZ¥ 7 F L xxkh £9,

Ta bty A7
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);
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tid TIREL72AL Y Filsig TIRE LAY 7PV k) £9, tid (&, IFOH L R
Ly FEFELTEEANDAL Y FTRIFIELR D TE A 5% sig
3. signal(5) YA MFHOETRITNITR D THA,

SigF0DEZIITLT —=F oy 7T O, V7 FIVIRERIZEIELNTE A,
CSHIZED tid TIRELZZ ALy Nl F PR TH L0 E) &L Z ENT
E¥9,

UKt

EFH#ETEIZ0TY, ZNLUHNORY X, =T —FELLZLERLTET, L
TOWTNDDOFEME»EH E NS L pthread kill () FRK L. ROMEIR S
EQE

EINVAL
sig RIELVW Y 7 F L ESTIES D T4 A,
ESRCH

HEOTO L ANTtid TIRELZAL Y 23RO ) TEA,

MUOHELALyY KO TFILIZATDESE

pthread_sigmask(3T)

pthread sigmask (3T) (&, MFOHHIL AL Y FOY 7 F IV~ R 7 DEFRBEE
TwEd,

Ja by AT
int pthread sigmask(int how, const sigset t *new, sigset t *old);

#include <pthread.h>
#include <signal.h>
int ret;

sigset_t old, new;

pthread_sigmask (SIG_SETMASK, &new, &old); /* #HILWR AV ZHET L */
pthread sigmask (SIG BLOCK, &new, &old); /* YAZ %70y 7§5H */

ret
ret

(% <)
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ret = pthread sigmask (SIG UNBLOCK, &new, &old); /* YA D70y 7 ZflEd s */

S how (&, 7PV AT DEEHEZREL LT, LTOVWTIrOEZIRE
TEEd,

m SIG BLOCK —new CIRE LY 7V FNVEBEDO Y VPV~ A7 IZEINLE
Tonewld70 v 7 LEIETHY T FLVOELTT,

m SIG UNBLOCK —new CIRE LY 7V F NV HED Y 7 F VI A7 hHHIKRL
FToset 37U I EMBHELE) ETH YT FVDESTT,

m SIG SETMASK — BED Y V' F I~V A2 % new CIRELZI 7 FIVICEESHZ &
Fo new 3H LW I F VYR ERLET,

new DIFED NULL OBE. how DEIZHEHE SN, ALYy FOTYFF VT ATITE
HEINFHA, BIETO Y 7 EINTWALE Y FFVEBRET L E X1E, 51 new OfE
IZ NULL #48E L T 72 &\,

old DIEN NULL TZIFIIX, old DT 7 FLVAIZEFR DL 7 F IV R 7 W5
mahEd,

UKt

EFE&ETHEIZ0 T, ZNLUMNORNEIE, T —FEL-ZEE2RLET, U
TOEMEPHH SN S & pthread sigmask () ZRK L., KOEIRSINE T,

EINVAL

how DENREHRSINTWE A,

w4k fork

pthread_atfork(3T)

169 — T O [fE P — pthread_atfork(3T)] @ pthread atfork (3T) D% %
L TLZ3 v,
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int pthread atfork(void (*prepare) (void), void (*parent) (void),
void (*child) (void) );

2Ly ROKT

pthread_exit(3T)
pthread exit (3T) &, AL v FEHT I FET,

AR
void pthread exit (void *status) ;

#include <pthread.h>

int status;

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

pthread exit () I LAL Yy FERTIHEET, ALy FEFIZEH I LB TS
NTVETF—= IR THERESNTT, ALy FAWDEESH TR wiaR, #
DALy FIZWH$TH (7Y 7 SN R TRELEPITONLE T, 2O Ly Fikhl
F& status \[ZX DIREN LM TIREBRIRFEINE S, (Tuy 7k n/) ALy F
WE D EES N TV BIGEIE, status TEH N, TOAL v FENTH» 7272612

FMHTEZ L9 ET, ALy FOYDEELIZOWTIE, 63X—T 0D [
LIREEDRRE] 2L TS v,

PR A8

status DI{GED NULL THITHIE, IO LA LY FHBEKRT 45 L, &TIREMD
status ODNFIZHRESNE T,

ALy FEERTWMIBDET
ALy FORTIZIITROFE DD 73,

n KD (—FIMID) FHE THLH ALy FEFL—F U NHRD
(pthread create (3T) DY =2 7 )V X— 3 % H7)

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

ALy RefFE--&EAT7OTZ327 51




52

m POSIX BL O 3 LEAKIZ & o T T$ 5 (pthread cancel (3T) DY =27
=T % B H)

F7 4 ETIE, MOAL Y FHPLBEAL Y FIZHLT [RTHEESL] 217w, 20
HBEHETL2ETCOM, ALy FIEFLET, SNET 74V D
pthread create () ZWEHD [WHEESI N T w] EFLTT GEM

X, pthread detach(3T) DY =2 TV R=VERBL TLZEV), [#TH
L BEM TS L YFEAL Y FORTIREFIUS SN, 20K, Y%A LY F
WHEBELE T,

FICEBTREBNLGENDN TT, AL ALy F(T4bE, main() A
TW5L0) N main() MOHL2S5RE L2, exit (3¢) IFUPHTHATT, 2
DEAEPTONE L 7O ZAEEPKRT L, 7THEANDAL Yy FHTXTHT L
TLEFVET, 20O, ALY AL Y NP main() 25MEEHRTRSL Z &H
BWE)FAEELZTNER Y TR AL

AA ALy ROPHIZ pthread exit (3T) ZIFH LB AT, A1V ALy R
PETTHZFTE, 7O AN ALy Fe7arAild, Z20HbE/MRL T
“9"0 (T/\‘VC@X Ly F%)%%Z‘TT%) 2: 7°U“k7\lif'ﬁ557 Li?ﬁo )

BV E U

POSIX AL v FiZ, ALy K707 3 VIR0 LA aENE (LY 7 LH%HE)
EVIEZHEEALE L, MOELEREEZMEHT LI EICL-oT, ALy NI
FOTOL ADMDODEEFEDOAL Yy FEFLEZEAL Yy RERTEHALILENTET
FTo BHEDODH L DAL v FOLUBEOHEN TN THEF 2 IIALERIRIT
. WOWELIE 1 2OFM B HETT, HEFLWHERE, TXTOAL Y FEELD
HL, 2070 A2 FEOLVKEIIR L TrLREETRALZI LT,

ALy FOWYELOBIE LCid, ERPMICERSINDI)E LM, 2L x21E
EFHOT T =2 arelUATRIEIRTTALE V) Z—FDOERL ENDH D
F34, F0. BHOAL Y RO TWETAIZOETHELH ) T4, kMW
ALY FDO1OWFDI AT T S0, BOAL v FOEIE LT Tw
LGAIE, FORETENLDAL vy FIMTORIZH Lo Twniwnizd, §XTH
D LZIEINRIVWTLE D,

oM LICREBRIEVE T, 2OIFEALIE, AEROETERE) Vv — 2D
WL ICER L 4, AIEBEICHYBENZAL Y Flidmutex 22 v Z7IKEED T %
T AZEDHY, ZOREEITy Fay 7 25&RZ LIS, HH0IE, E2»
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BETERWAE) —HEZEH )L TONLTFIIETHEIELELDHLOTHKTTE
Y FET,

pthread 74 77V Tid, WMOBE LA 707 T AL DT LADEELELEZYD TS
WOWHLA Y 72— RAEHELTET, 9477 Tld, EOBHTIRYHLA
WEEDPZRT —HORA L P WMOBHLES Y M) DEHEL TV T, 512, LY
BNV T ()= Ty 7 - AT ) 0F#EHHZERL T, BERL
ToRp EGPTICHEE B L) ICTEE 7,

WOWBELEAS Y PORBEROVE LAY FIOREZ, 775 — a3 Vit 5
HFIZEDSCLDTRITINIE LY T A, mutex [ THASPIZHDELERAL > b Tl
ZWVOT, By 7 L TwAEHIELERNNRIZEDLRETT,

FEFEHIECD 3 L OFHIBIE, HISTFEW2) Y — AR KBRORELZA L EE L L) %
MEBIHEAF L 2wy = Y AICRE L TL 28 v ANT-OERID 5 LIREED S
BlaThHLEE, MOPLRBAE LT L L )ICEELTLLESIV, TDA VY
T = A, BIEEEDHIATZ S L) ITROBEEZRMEE L T F

¥, pthread setcancelstate (3T) (&, ZHEINLZEHOFICHAEDOR Y H LIR
REXfR1F L £ 9, pthread setcanceltype (3T) . TN & U HETHED
DHELYA T2RELET,

WHHELIEZD 9 HIRIE, KD 3#E) TT,

m JEEIC

m EFT T A0, TOHBRTERINTVWELEEFTEE LKA T

m TN a Y CRESNLMMADRA T

T 74N PTIE MOHELEID 9 %01E POSIX BETER SN TS L) %,
Bt ICER SN HRA Y MZBENTE T,

WENROEGES, VY A LIRERSETIEL ZWIKEBIZET SN S L)
LTS,

BWHELRALS b
ALy FORYH LIE, B ¥ LAEREHEICZ1T47% > TS0, pthread
BT, TROLI ZMYH LA Y bHBESATOET,

m pthread testcancel (3T) MU LZ@#EL T7U ST ATHESINSLAL Y F
OWYHELAEA b

m pthread cond wait (3T) ¥ 72| pthread cond timedwait (3T) THEED
MoEEEFFoTCWbL ALy K
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m pthread join(3T) THMDAL v FOKTE2fFoTWAHAL v F

m sigwait(2) T7 Uy 7 &N/ AL v N

m HEMOFHET A TF )2, #E., TNHIEFEALY 878y 7 TE 58
T$, FEMIZ, cancellation(3T) D= a7 R—TV 2L TS0,

T7 AN MTIE, WD L2ER (FEHTRE) T, 77V 75— a VTR HEL%E

RN (AT IZL72GA1E, BUAMCTL2E T, §XTORDHE LER»EZ

BErNLE T,

YW L2 ERICT 5 HEICOWTIE, 55— T D [pthread_setcancelstate(3T)| %
ZWLTLEE W,

ALy ROEVWEL

pthread_cancel(3T)
pthread cancel (3T) . AL v FEZHYHELET,

THNYA T
int pthread cancel (pthread_t thread) ;
#include <pthread.h>

pthread t thread;
int ret;

ret = pthread cancel (thread) ;

WOHLERPED L ) IbN L 01E, WHERD ALy FOIREIZL > TRE
NET, ZOREZHET HMEML LT, pthread setcancelstate (3T) &
pthread setcanceltype (3T) D2 2W0H ) £,

R AE

EFERTRIZOO T, TRLUHNORVEIR, =7 - 5AE L2 E2RLEd, U
ToZEtFREE S & ZOBBIIRKL, Wed2HEEzEL £,

ESRCH

BESNZAL Y FIDIZHIETAAL Y RPERO») A,
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MELEBNEZIEMCTS

pthread_setcancelstate(3T)

pthread setcancelstate (3T) (. AL v FOHY H LIEEEZ F%) ((HHT8E)
FFER (ERAATNICLES, ALy FPEERINE L, 7740 b T H
LIRS BENICR Y £,

A=A
int pthread setcancelstate (int state, int *oldstate) ;
#include <pthread.h>

int oldstate;
int ret;

/* HRICT B */

ret = pthread setcancelstate (PTHREAD CANCEL ENABLE, &oldstate) ;

/* RN T B +/
ret = pthread setcancelstate (PTHREAD CANCEL DISABLE, &oldstate) ;

PR A8

EEHTHIZO0 T, TNUMNORVEIE, =7 —2%8EL-ZEE2RLET, M
TOEGEDPHI S5 & pthread setcancelstate () (KM L., BT 5H%E
RLES,

EINVAL

AKFEA® PTHREAD CANCEL_ENABLE T PTHREAD CANCEL DISABLE Tb &) %
A,

WWHELZATDEE

pthread_setcanceltype(3T)

pthread setcanceltype (3T) &, WOHE LY 4 7T HEBIEE— FF 72 IZIERAY

E—PFNIZERELET T, ALy FPERENLE, T7+NV FTRNNDELY AT
EIEE— FICRHESNET, BEE— FIZHD ALy Fid, WHIHLAEAL » MNP
TIEMYHEST e TEET A, FFRMIE-FIZHL ALy NI, EITHOEED
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FAYFTRYBFS N TEIT FAPE-FEEMTL20EHTLIHY
Ao

Tary A7
int pthread_setcanceltype (int type, int *oldtype) ;
#include <pthread.h>

int oldtype;
int ret;

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

/* FERHE—F +/
ret = pthread_setcanceltype (PTHREAD CANCEL_ ASYNCHRONOUS, &oldtype) ;

UKt

EFERTRIZO T, TRLUHNORVEIR, =7 - 5AE L2 E2RLEd, U
TO&EEPmINEN L & ZOBBUIRK L, W d 2HEZRL 9,

EINVAL

PTHREAD CANCEL_DEFERRED ¥ 723 PTHREAD CANCEL ASYNCHRONOUS % 4 7'
TlE»h THEA,

WBELRS L FOEE

pthread_testcancel(3T)

pthread testcancel (3T) ¥, AL v FOMDHELAS ¥ M 22 LT T,

AR
void pthread testcancel (void) ;

#include <pthread.h>

pthread testcancel() ;
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pthread_testcancel () BJEA EBICHRE T 5 D1d, Y H L’l‘%‘é“bfﬁﬁﬁj .
TWT, LPDBEBEE-FIIL>TWEEETT,, WYH LEEIERICR >TW
HIRFET, COMBEZIFTHLTOIMORGRLD ) A,

pthread testcancel () #fiATADIE, ALy FERDHELTOEELRY — 7

WCHREL T2 \/‘o pthread testcancel() PN L &A@ L TTa s J A4
THESNLAWYBELAA » FOMIZH ., pthread ﬁﬁ%f“ﬂi\ WOPDODIHEL
FA Y EPBE SN TS, ML, 53— [IOHELEAS >~ M 2501
TS,

RVEEH ) TE A

ABZyININ RZ 2Ty 1$3

JV=YT TNy RIE, VB TOENIZY) Y —AD I ) — VT v 7RAERD
Brn &, M2 EISDLDEFIFELEVIREBIETT 2720050 TT, 7
V=27 v TNy T OEBIZIE, pthread cleanup push (3T) ¥ &
pthread cleanup pop (3T) FAEZHEHL ¥,

) =Ty 7Ny KIE, 77T A0 LCEET EOFEPTT v 23T
Ry 7TE3NFET, Ty iabRy 7iE, il ho TwWZRITIE R ) A,
FHAThWE, UM NVITT—I12hN) FT,

pthread_cleanup_ push(3T)

pthread cleanup push(3T) &, 7 U= T v INYRI% 7)) =T v TR
¥ v 7 (LIFO) IZ7 vy v a2 LET,

PA=R N A
void pthread cleanup_ push(void (*routine) (void *), void *args) ;
#include <pthread.h>

/* NV FF [routine| #2727V —V T v TAZ v 72Ty ath */
pthread _cleanup push (routine, arg);
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22y ITIDSN RTERY)HET

pthread_cleanup_pop(3T)

pthread cleanup pop (3T) &, 7V =T v TNV TR0 ) =0T v TR
oy s ELET,

COBEBANDOBIESB UL L, BEDNY RIVBXF v 7P LH0 BRIt TELT
SNET, BP0 DEEIEZ. N FTERYy TEINBZITTEITSINERE A,

0 UM o51%5% 8% L T pthread cleanup pop() T ARICFOTHEZ DX, A
L' v N7 pthread exit (3T) ZHI/RIYE 72 IZMEERAGICIE N L 7235620, LD 7H
LEREZ T 25ETT,

Ja by AT
void pthread cleanup pop (int execute) ;

#include <pthread.h>

/* [func] 2V —vT7 v TAY v o bRy T L, [func] 2FEfTT2 */
pthread cleanup pop (1);

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

ROVEESH TEA
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XLy RERBOBMETE

BETI, 774V Eahefliol- ALy FEROEBEIZOWTHIALF L, 2
DETIH, ALy FERICB2EROREFEEHPL T T,

4B, pthread ZIFPRBELNIE LEZMHT 20T, TOETHY EIFTWn5
API IZ POSIX AL v FORIZxIL L 3, ZNLAkE, Solaris A L v F &
pthread [FFEREWICIZIZIZF LT, (MEOHML A EAESIZOWVTIE, 59
BEZHL TSV, )

n 61— [EEO WL

m 63— [EHEDHIK]

m 63— [G) 0 #E LIRED R E

m 65— D [G) 1) B LIRGED AT
m66X—TD [ ATy I H—=FOKEEDHRE]
mIR—=TUD [RF 7 H—= FORKEEDORE]
m 7R=VD [Aa—TDFHE]

B OR—TVD [AT—T O]

B OR—TD [ALy FEEEDHKE]

B 70R—TD [AL Yy FLEEORE]
m7IR=TV D[R V2= v r)soikE]

m 2R=TV D[RV a—=1) r 7)o

m 73R=TD AR Y 2= v 7 ) O%E]
m 7AR=T O [HARr Y 2= v 7 O
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m T5R—TD (A7 a—1) YT RT Y DOHRE]
B 76R—TD [AFrTa—") v TIN5 Ay DR
n7IR=TVD [R5y s DORESD#E]
B 9IR—TD [AF v 7 DREEDRIE
m8IR—=VD [AF v 7T FLADHKE |

B BR—TD[AF¥ v 77 FLADORE

=z

B, 774V bR LEELZHET 5 FHTY, pthread_create (3T)
TALy FEERT 256 £ 723 FAWES Nty 2563, BEL 7Y 27 b
EIRECETT, @EER. 774V FTHIZEVTET,

F-BEIEZAL Y REBRBICOATEESNE T, ALy FEMHPIZLZETE T
Ao

BYEA TV METur I o ld [(ANEH] 2o, AL THEBELEET
XFHA ATV MR ML, RE. TLRHIBTALOOBE Oy b
DHEINTWET,

Vo AWML L CERELZEBRIE., Tu2efRicE s nNE T, BEEAHHT

L720DLEF LR FHiE, BELRITXTOREDIEERZ 707 F LAFETOMHO

BRECT—EIZRETHIETT, o7, LEC L THEYZEE ST 7V 27
NEZBTEET,

BUA 7Y 2y NEFHTAZEICIE. RO 200 AR Y T3,

m E1IC, I-FoOBHEE »ETH T,
HR—FENZEHIIEREICL>TRELZ>TVWTY, BUEF 7Y 27 MIA V¥

T1—ADNSEENTVAEDT, ALy FEEKEZERTA-OOBBITFOE L%
BHETLZLEIDH ) T A,

BIEOWR & bFEEN, BEOEREIZLZVWEEEZYR—F L TWAEEIE. &
LWEMEZ WY 2720 ICHEMSLETYT, 72720, B4 7Y 27 MIBHHEIC
ERENMBTELZTOPLETNEIVOT, COBMIELIHLEHY
T Ao

m B2, TSI — 23 Y CORERENEFILSINET,
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—flE LT, ML7TEELANIZAL Y FOEEDPIWLOPHFEEL, FREND
DY —CAZRMTLEEHITHEHOREESZ2D > TWVLEEVIRILEEZ T
AT,

TNV —2 a3 ONMEBEOLEIhOBRET, 120ALy FORBEHWL 7Y =
7 NEEET LML TEE T, DBEOTRTORAL Yy FAEKIZ, 20547
DALy FlizowTHiftenizgltr 7o =27 v2sBLET, W7 = —
ZRIEHATCTHMARE SN TVEDT, BTEEIFILEII 2o TH, TIER
FIZEFTTEF T,
BYA T 27 FORNIPNTEERLZETHDE, 7B AR TRTY, 7V«
7 EBEMEEN L L ZIIAE) = DEH DB TOENET, TOXE) =% VAT 4
WRTLENH Y 9, pthread HIEIZIE, BUEA 7Y =7 N 2HIBT 5 EETC
HLPHEINTWET,

B D ERE

pthread_attr_init(3T)

pthread attr init(3T) &, # 7Y =7 bOEWE 77 + v MEICWBILL
T ZTORMEBIE., FTHICAL Y FYAT AL TEID B TONT T,

THNA T
int pthread attr_init (pthread attr_ t *tattr);
#include <pthread.h>

pthread_attr_t fattr;
int ret;

[ BT T 7 4V MECHEILT 5 +/
ret = pthread attr init (&tattr) ;

# 3-1 \ZEYE (tattr) D77 # )V MEZRL E T,
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531 fattr D77 4V NEMYAE

& fill il A

scope PTHREAD SCOPE_PROCESS LA Ly FIZIERHE
(LWP (2 E /L ﬁuéﬂ
%)

detachstate PTHREAD CREATE JOINABLE ALy FO#T RIS T IRE

EAL Y FHPRIES NS

stackaddr NULL HLWAL Y FIZT A5 4
CEoTE Y B TEHENZA
¥y 77 KLARHD

stacksize 1M /84 b FHLWAL Yy FIZv AT L4
doTERSNIAY v
DREEEDHD

priority MLwALy ALY F

DBESENERL % HEAR S %

inheritsched PTHREAD INHERIT SCHED FLWALY FEgAL Y F
DAYy Y 2—=1) ¥ 7B
THkAS 5

schedpolicy SCHED_OTHER FHLWAL v Fid Solaris T

EFR S N7 [E E 1 70 B NENL
Ay o= e

5o AL vy FiE, BERIEM O
BWAL Yy FIZE->TbS
N5FCT, Hborwig7vuy s
TLPETHEXYHITETECT
BEd 5

R AE

IEHEHE TR0 TY. TNUAORY IR, =7 =2 E LI E2RLET, U
TOFRMEPmE SN L & COBBUIRKL, ey 2EZEL 9,

ENOMEM

AE)=DARL, ALy FEWEA 7Y 27 b2t TEowe SlZRINE
¥
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pthread_attr_destroy(3T)

pthread_attr_destroy (3T) (&, #HMLRFIZEI D U TH N ZRLEHEEZ HIBR L £
To TORBMEA TV 27 MIERICED T,

Tu bty A7
int pthread attr destroy(pthread attr_t *tattr);

#include <pthread.h>

pthread_attr_t fattr;
int ret;

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

Rl
ERETEIR0 T ZADMNOR)flId, =725kl eRLET, M
TOFEEDPHI SN D L, CORBUTRML, HIETHHEAEL 3,

EINVAL

tattr DEDSHER) T,

v0) Bt LIRREDEE

pthread_attr_setdetachstate(3T)

ALy Fzy)l)jE S 721K (PTHREAD CREATE DETACHED) & L THART % &
ZOAL Yy T THLTCIC, ZOAL Y Fi#BITLZ20MD1) vV — A % FF|
MT&EFT, UHLAZAL Y RTAL Y FORTETRHELZL WA

¥, pthread attr setdetachstate(3T) ZfHH L T 723,

ALy F&Y)D S T2 WIKEE (PTHREAD CREATE JOINABLE) & L CHT
i, TDAL Y FFOb0E AL ENTET, 2FD, FOAL vy FIZxFLT
pthread join(3T) #EfTTH LA INTE T,
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ALy FA)D B S N7ZIRFEDY) 0 B S T WIREE TR S 72 2 ICBIFR 22
L TRTODAL Y AR TTA2ETTELAERT LEITA, 51—V D [R
Ly RRTUHEOZET | IZHA, main() PHMHERTRALAZ LIZL-TAEL S
T ZORTOHHESML TF IV,

TN A T
int pthread attr_ setdetachstate (pthread attr t =fattr,int detachstate) ;
#include <pthread.h>

pthread_attr_t fattr;
int ret;

/* ALy FUIDEELIREZRET S *+/
ret = pthread attr setdetachstate (&tattr, PTHREAD CREATE DETACHED) ;

A - BRI FEENC X o THIE SN 2T AU, SizicaRI s sz A
Ly Fld, £2DA L v FOERILY pthread create () ORI BHHEICHK T T
&, XDV FENFEHOFLVAL y NIZEID B TH I ERFTEET,

0 B S T2\ (PTHREAD CREATE JOINABLE) A L v FIZDOWTIE, £DA
Ly FORTRIHDO AL Y FPRTRLEZIT) ZENFEDOTHEETY, €9 L
ek, ZFOAL Y FOYY—=ADPHLWAL Y FIZHKENTEA, ThiTE
W AE) =) =7 2L EITRDET BTREDLEITI OB VP VIGEI,
ALy FEREEICO D EEs /2 ALy FELTIERL TL 23w,

Bls—1 CIDEESNIZAL Yy FOER

#include <pthread.h>

pthread _attr t fattr;
pthread t tid;

void *start_routine;
void arg

int ret;

/* FT v FRECHILT B */

ret = pthread_attr init () (&tattr) ;
ret = pthread attr setdetachstate () (&tattr, PTHREAD CREATE DETACHED) ;
ret = pthread_create () (&tid, &tattr, start_routine, arg);
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EFE#ETRIZO0 T, ZNUDHOREEIR, =7 —P%AELLZE2RmLET, U
ToORMFREEN S & ZOBBIIERKL., WIed2HEEzEL £,

EINVAL

detachstate ¥ 7213 tattr DEDYER) T,

V) B LIREEDOEE

pthread_attr_getdetachstate(3T)

pthread attr getdetachstate(3T) &, AL v FOAERKELZRHFLE T,
iE [P EEshz] F23 [ Es T v] IRETT,

Ju kv A7

int pthread attr getdetachstate(const pthread attr t *tattr,
int *detachstate;

#include <pthread.h>

pthread _attr t fattr;
int detachstate;
int ret;

/* ALy ROy EELIREZ T2 +/
ret = pthread attr_getdetachstate (&fattr, &detachstate) ;

R0 &

EFE#ETRIZO0 T, ZNUHNORENEIR, =7 —0%AELLZ 2R LET, U
ToZEtFREEh S & ZOBBIIERKL., Wed2HEEzEL £,

EINVAL

detachstate DEAY NULL 2>, tattr DfED RN T3,
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A2y TH—RORKELDETE

pthread_attr_setguardsize(3T)

pthread_attr_ setguardsize (3T) . attr 7Y = 7 D quardsize (77— N
A 2RELET,

guardsize 515E. A5 v 7 RA vy DF —N=70=%[i /20D DTT, 7 —
FEEBIZAL Y FORY v 7 hER SN &, EHEIE, AF v 7 DF—1N—7
O—DKbNIZ, AF v 7R L IDAY v 7 F—)N—70—OfFHEHE LT, 4
GDAE) —FENBTCEST, CONY T 7T ) r—a syt —/N—70—
ThHE, ALY FIZSIGSEGY Y 7 FIAHEEENELEDT T — K EL T,

H— KA X@EEET 7)) r—2a T LHMIE. kD 22TT,

1L A=—nN—7u—%PlkdrL, PATLYY—APERIZELZBZNDH ) £
To ZL DALY FPMERENDLT TN r—avid, TOAL Y FPFRAY v 7
EF—N—=T70—= LWV ENDbNo TWwAEEAEIZIE, F— NEEZL 71275
LT, YRATA) Y- AERHMTEET,

2. ALy FDAY v ZIZE DY ThT— S ENRKREVIGEIE, Ay v 74— —
TO— T 572012, KEGH— FEBILEICRLZENHY T,
guardsize ¥ 0 DG EIE, attr Z > TER L2 A L w FIZIEA — PG IS
Ao guardsize 730 £ ) b REIWIEIX, D% &b guardsize 7N A b DA — NI
B, attr o TER LK ALy FIZEDLTHRET, 774 FTlE, A

Ly FIZEETERSNZ 1N, MU RO — FHEBZHL T,

POSIX Tld, guardsize D%, FEWRE% ¥ A 7 LK PAGESIZE (sys/mman.h
@ [PAGESIZE| &) OFHKICEI) FIF A X )1, EEFTBOLNLTVWET, FE
PN guardsize DH % PAGESIZE DFFEUICEI ) LT 25613, attr ZHRE L T
pthread attr getguardsize () ZMUHT & guardsize |ZI3H7[0]
pthread attr setguardsize() ZMFUOH L72& ZITRESNF — FH A4 X8
s hEd,

#include <pthread.h>

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

PR fiE
DITOR Y fld. pthread attr setguardsize() 23R L72Z 2Rl £ 7,
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EINVAL

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

A2y T7H—ROKXREEOME

pthread_attr_getguardsize(3T)

pthread attr getguardsize (3T) &, attr 77 = 7 @ guardsize % {5 L £
K

POSIX Tld. guardsize D% . #EW e/ ¥ AT L2 PAGESIZE (sys/mman.h
® [PAGESIZE| %2 &) OfEKICEI ) I 2 EEPIRBDO LN TV E T, FD
guardsize D% PAGESIZE DREHICEI N RIF 235813, attr 8w L T
pthread attr getguardsize() ZM-UHT & guardsize (2|30
pthread attr setguardsize() ZIFONMI L7z & ZIZfRE SN/ H — FH A4 X3
ST,

#include <pthread.h>

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

= fif
DIV ORY fElL, pthread attr getguardsize() PR L7 L Z2RLE T,

EINVAL

518k attr SEERYTH B 2> 5K quardsize EERTdH 5 >, H 5\ quardsize 12
WY EAE TN TV E T,

X 1—TDEETE

pthread_attr_setscope(3T)

pthread attr setscope (3T) (&, #§& AL v F (PTHREAD SCOPE_SYSTEM) ¥
7213JE#E A A L v N (PTHREAD _SCOPE_PROCESS) % AR L £ 9,
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F-BEALY FEEREGAL Y FOMF LD, 2SN TOLANTOART 7
tATEET,

TN A T
int pthread attr_setscope (pthread attr_t *tattr,int scope) ;
#include <pthread.h>

pthread_attr_t fattr;
int ret;

/* EAVY R %/
ret = pthread attr setscope (&tattr, PTHREAD SCOPE_SYSTEM) ;

/% FEREEAL Y R %/

ret = pthread attr setscope (&tattr, PTHREAD SCOPE_PROCESS) ;

ZofNzix, BEEOLT 20D, T4V MNEEELET LD, pthread &
BT AHbDD 3 OOBFIFH LD ) T4,

#include <pthread.h>

pthread_attr_t attr;
pthread t tid;

void start_routine;
void arg;

int ret;

/* TT7 AV MEEIS & DAL */
ret = pthread attr_init (&tattr);

/* FEEEE */

ret = pthread attr setscope (&tattr, PTHREAD SCOPE SYSTEM) ;
ret = pthread_create (&tid, &tattr, start_routine, arg) ;
R

EFERTRIZOO T, TRUHNORVEIR, =7 - AE L2 Ez2RLEd, U
TOEEPmEN G & ZOBBUIRK L, W d 2HEZRL 9,

EINVAL

tattr OfEIZ R T,
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pthread_attr_getscope(3T)

pthread attr getscope (3T) &, ALY FORAI—-TF%HELET, THNIFTA
Ly FPEETHP L E2RLET,

THNYA T

int pthread attr getscope (pthread attr_t *tattr, int *scope) ;
#include <pthread.h>

pthread _attr t fattr;

int scope;

int ret;

/* ALYy FOAI—FTE#NET L */
ret = pthread_attr_ getscope (&tattr, &scope) ;

ROl
EEHETHIRO TY. ZRUNOREDHIZ, =7 —HFELLZIEERLES, M
TOFEEDPHI SR D L, CORBUITRML, HIETHHEAEL 3,

EINVAL

scope DAEAHY NULL %>, tattr DEHER) T,

ALy REZEEDHETE

pthread_setconcurrency(3T)

T ANOIEREGEAL Y FiE, FICT 774 7T 5LERDLLEE. 9
TRVWEEPHVET, 774NV MTIE, ALy FOFERIZ, 70t ADONHEET
TTCELBEDAL Y KT 774 725 LIl ESNTwET, 774V Ml
DEFILTHEVATLAY) Y —AFHHNTEEITN, EOLHEETIERVIGE

bdHYFT,

pthread setconcurrency (3T) ZffH$ 5 &. 77) 5= a6 ALy F
DFEEIZ, LF LWL EE new_level X i BHES AL ENTEET, ZOBEITOH
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LOFERL L TEEPRMET2EBOLEE L, ERINTWIE LA (Solaris A
Ly FIZDWTIE, 229%— 2 @ [thr_setconcurrency(3T)] ZH),

new_level 7% 0 DAL, pthread setconcurrency () DIFTH I N o720
DELT, FEIMTEOLEEY/ELE T,

7 77— 3 v pthread setconcurrency () WMFOH 3 & X212, FEHICH
BLEEYBALT T, EREIZOMEEL, BRTREEZBELLTHEALE T,

#include <pthread.h>

int pthread setconcurrency(int new level);

B fiE
UTORD X, pthread setconcurrency () DR L7722 & %ZRL 7,
EINVAL

new _level TIRE S NTEPEDETT,

EAGAIN

new level TIRESNTEZHEHIT AL AT L)YV - 2D0FR B2 7,

ALy FZEEOINE

pthread_getconcurrency(3T)

pthread getconcurrency (3T) &, pthread setconcurrency () ~DHIED
O L CHRESN-ELEL T3, pthread setconcurrency () BIEASIEOH
ENTZEDHRVGAEIZ, 0 2B LET, 013, EEIFLZEETIRELIILEZRL
%9 (Solaris A L v FIZDOWTIE, 230 — D [thr_getconcurrency(3T)] Z ),

#include <pthread.h>

int pthread getconcurrency (void) ;
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pthread getconcurrency () (Z# 2, pthread setconcurrency () DHIED
IO L CRRE S N72fE% B L £ 3, pthread setconcurrency () DSOS
722 DR WIiEIE, pthread getconcurrency () 0 KL 9,

AT 21—V 2 TAMDERE

pthread_attr_setschedpolicy(3T)

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

m SCHED_FIFO

TANTH Lo SORETAT V2=V LEAL Y Fid, BEEVOEHVAL v
FIZEI D AT 2L, 2T I TRAZEST LIS, A7V a—1) Y TOHE
#iPAASY AT L TdhAH AL v F (PTHREAD SCOPE_SYSTEM) (&, U TV % £ 4
RT) A7 Va—=) 72752 L, BB L 70t 20EHL—YIDIF o T
RUINENTEFRA, AT V2= v 7OBESHE» 7 H £ 2

(PTHREAD SCOPE_PROCESS) Th AL ALy FId, TS ATV a—) 77 JRIC
‘LTS,

m SCHED RR

Iy ROy, ZOHETArVa—V LAV Fid, BRIEMOE WA
Ly FIZEIDAFNATE, VAT LI TEONRN IR, W% F4T L
Td ATV a—-) YT OBEHMAP AT LTHHAL Y K

(PTHREAD SCOPE_SYSTEM) (&, U 7NV F AL RT) AT P a—) 7758
L. O L7812 ADFERHL—FID 3 o TRITNIEWITEFA, A7 T a—
) VT OREA#E AT U A (PTHREAD SCOPE_PROCESS) THAH AL v FD
SCHED RR I, TS A7 Y a— 777 A ELET,

SCHED FIFO & SCHED RR (& POSIX TIIEEE SNTBY, VTN A LKEEA
Ly FIZoWwToOAYR-PShTnET

BIfE pthread Tld, # 41 43 =7 ¥ 7% /"7 Solaris ® SCHED OTHER D7 7 #
VMEDAERFR—FENTVET, A7V 2—) Y Z7OFPIZOWTIE, 26—
VO [ArYa—=0 7] OFEZHLTILZS 0,
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PA=R A

int pthread_attr_setschedpolicy (pthread attr_t *tattr, int policy) ;
#include <pthread.h>

pthread _attr t fattr;

int policy;

int ret;

/* A Y a—1) Y7 Ji$l% SCHED_OTHER |IZKET 5 */
ret = pthread attr setschedpolicy (&tattr, SCHED_OTHER) ;

PR B

EFERTRIZO T, TNUHNORVERT T =D FEL2ZE2RLE T, DT
DTN OPDOFEEFHEEI NS &, ZOMBITEKRL, JeT5HE2REL E7,

EINVAL
tattr DEIZ R T,
ENOTSUP

BHEET RSN TWRWHIZEREL L) ELE L,

AqTa—Y 2 ThAHOME

pthread_attr_getschedpolicy(3T)

pthread attr getschedpolicy(3T) &, A7 Y a—) Y7 hHEZHGL$ 3,
HITE pthread Tld. Solaris “\— Z ¢ SCHED OTHER 7" 7 # )V MED A HSH K —
ShTwEd,

PA=N A A

int pthread_attr_getschedpolicy (pthread_attr_t *tattr, int *policy) ;
#include <pthread.h>

pthread_attr_t fattr;

int policy;
int ret;

(% <)
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/* ALY FDOAT Y 2= Y 7tz iGEd 5 */
ret = pthread attr getschedpolicy (&fattr, &policy) ;

RO E
EFHETREZ 0 TY, ZRUSNOR) L, T5— %4kl L ERLET, B
TOREDPHBINSN S L, COMBEKBL, WIET 2HEEEL T,

EINVAL

policy DAY NULL 7°. tattr DfEDS R T ¥,

WA 12— T HDETE

pthread_attr_setinheritsched(3T)

pthread attr setinheritsched (3T) (&, AKX T2 —1) v 7t eakE L
QA

HEIK (inherit) fHO PTHREAD INHERIT SCHED (7 7 # /)L M) OFEKIE, WAL v
NTERSINIZAT YV a—Y) 7 )ist =M L, pthread_create () PN LT
EFRSNTZAT V2 —) 7 HREHRT 2L nH) LT

4o PTHREAD EXPLICIT SCHED % ffifl L 723413, pthread create () MU'
LToEriHInEd,

Tty A7

int pthread attr setinheritsched(pthread attr t *tattr, int inherit) ;
#include <pthread.h>

pthread _attr t fattr;

int inherit;

int ret;

[* BIEOAr Va2 =0 Y 7MY 5 +/

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

EFERTRIZO T, TRLUHNORVEIR, =7 - AE L2 E2RLEd, U
TOWTNLOFEMEPEH SIS L, ZOMBIEIKL, FedTA2HEERLET,

EINVAL
tattr DEIZER) T,

ENOTSUP

BHEZYR- PN TVRWEIZRELL ) E LT LA,

WMAR 2 -2 TAHFOME

pthread_attr_getinheritsched(3T)

pthread attr getinheritsched(3T)
¥, pthread attr setinheritsched() Lo TERESINLZ, AT TV a—1 ¥
Ttk LEd,

THNA T

int pthread attr getinheritsched (pthread attr t =*tattr, int *inherit) ;
#include <pthread.h>

pthread_attr_t fattr;

int inherit;

int ret;

[* EBAL Y FORY Y 2= Y I ERET 5 */
ret = pthread attr getinheritsched (&fattr, &inherit) ;

UKt

EFERTRIZOO T, TRLUHNORVEIR, =7 - 5AE L2 E2RLEd, U
TOEEPmINEN L & ZOBBUIRK L, W d 2HEZRL 9,

EINVAL

inherit DAY NULL 2>, tattr DEDI R T,
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Kz
frit

AT a—)2TINT XA 2D3

pthread_attr_setschedparam(3T)

pthread attr setschedparam(3T) (&, A7 T a—) NI 2y xZE L&
¥

AT a—=1) 787 A5 3 param HERTER L E T, 72720, B R—- PS5
DB 2T T o F7ICERSNE AL Yy Fid, 2OHTEHELE T,

m SCHED_FIFO

AN L, CORHTAS V2=V L72A Ly Fid, BEEMNOBEVWAL v
FIZEID AFN i niE, ESTECUHELZETLEI S, Arya—1) Y IHaH
PiCTd&h%H AL v F (PTHREAD SCOPE_SYSTEM) X, ) 7V ¥ {4 & (RT) A7 ¥ 2 —
Vo rZ 7S 2AZE/L, WOEL 70t 2A0ERLZ—FIDId o ThITRIEER D F
Hho A7y a—1 v 7Ha#HHA 7 0L A (PTHREAD SCOPE_PROCESS) T
LHALY NI, TS AT Va—-) 777 A 8 LET,

m SCHED_RR

Sy ROE Y, TOHEETAZ YV a— VLAV Yy Fid, BEEEOE WA
Ly FIZEID AT R IE, VAT LI > TEDSNMM, WEZETL T
To ATV a—Y) Y THEAHMP VAT LATHELAL Y F

(PTHREAD SCOPE_SYSTEM) (&, VTNV I A LR AT V2= 7778
L, BB L7t A0ERL—FIDIZ o THRIFTNIER Y EFEA, ATV a—
) ¥ 7 #Ei A7 2 ¢ A (PTHREAD SCOPE_PROCESS) THhAHAL v FOD
SCHED RR X, TS A7 Va—) 777 ABLET,

Ju kv A7

int pthread attr_setschedparam(pthread_attr t *tattr,
const struct sched param *param) ;

#include <pthread.h>

pthread _attr t fattr;
int newprio;
sched_param param;
newprio = 30;

/* BRI Z2RET 5. TNLUIMIETERL +/

param.sched_priority = newprio;

(% <)
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[* HLVAT V2= YNGR RBET D */
ret = pthread_attr_setschedparam (&tattr, &param) ;

UKt

EFE#ETRIZO0 T, ZNUANOREEIR, =7 —0%AELLZE2RmLET, M
ToOEMFREEN S & ZOBBIIRKL, Wed2HEEzEL £7,

EINVAL

param DOfEAHY NULL %>, tattr DEHER) T,

pthread OELIANMIE, FA L vy F2AERT 5ENICELEVEEZHET 25, B
ALy FOBRIEMEZEZELTELRT, OWTIhDOHETEHEHTE £,

22— TINT XA 2DOEE

pthread_attr_getschedparam(3T)

pthread attr getschedparam(3T) |&. pthread attr setschedparam()
WEoTRESNIATF 2= Y INRIT AT RLET,

Juhry AT

int pthread attr_getschedparam(pthread_attr t *tattr,
const struct sched param *param) ;

#include <pthread.h>

pthread _attr t attr;
struct sched param param;
int ret;

J* BEDAr Va2 =) Yy INRI XA e ETHE +/
ret = pthread_attr getschedparam (&tattr, &param) ;

PR B

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

param DOfEAHY NULL %>, tattr DEHER) T,

BEDEBLEMNZD DALY 2 EKT 5

ALy el 2uncBeEfEgtsHecE £y, ALY N
I, sched_param &K THE L 728 L WELIRM THEBE SN T4 (2 OGRS

BMDOARr Y a—1) y 7EHmRbEENE ),

BAFONT A5 2 G L. ALy FOBESRMEAN & 2880 L T 6 @AM & HaE§

Hw) ke B LT,
COHEDB EG 32 1ZRLET,

Bl3-2 BERIMEMEZREL/ZAL Yy FOAERK

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

pthread_attr_t fattr;
pthread t tid;

int ret;

int newprio = 20;
sched_param param;

/* FT7 AV NEETHELT 2 +/
ret = pthread attr init (&fattr);

/¥ BAFDORr V2= Yy IXT ARG T S */
/* BRI ZRET 5, TNLUIHILELRL +/
param.sched_priority = newprio;

[* HLOWAT V2= VIR ASRHETH +/

/* WELH LWBRIEM 2 A2 +/
ret = pthread_create (&tid, &tattr, func, arg);

ret = pthread_attr getschedparam (&tattr, &param) ;

ret = pthread_attr setschedparam (&tattr, &param) ;

A2y TDKEIDETE

pthread_attr_setstacksize(3T)

pthread attr setstacksize(3T) (. ALY FDRAY v 7 OKESHRELZ

B
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25y A XEHIE, VATLADPEYVYTERAY Yy 7DORES ON V) 28R
LET, TOREEE, VAT LTEESINLRNDAY v 7 DOKEE% FE-T
FWITEFRA, SEMIE, 79%—TD [AF v 71220 T] 2B L TLEEwn,

PA=R N A

int pthread_attr setstacksize(pthread attr_t *tattr, int size) ;
#include <pthread.h>

pthread _attr t fattr;

int size;

int ret;

size = (PTHREAD STACK MIN + 0x4000) ;

/* BLWRESERET D +/

ret = pthread attr_setstacksize (&tattr, size) ;

EOBITIE, FrL WALy ROBEHT 2 R85 v 7 ONA NEDS size IS 5T W»
T, size DER 0L HIE, T7ANIFOREENFEOLDNE T, TEAEDEE. O
YIRET TR EOKEIELNT T,

PTHREAD STACK MIN (&, AL v FZREET L LTLEEAY v 7 ZEZHOKE ST
o Ll 77— a3y a—FeFEITT5DICLERAL Yy FOBREAILE
ETBRAY v I EBOREIEEINTEEA,

RO E
EFHETRE 0T, ZRUSNORD IR, TF— %4 L2Z L ERLET, B
TORMEFHRMENL & ZOMBIBEBEL, HIETHHEZELET,

EINVAL

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

YIVFRLy ROTATFI>Y ¢ 2000 F 3R




22y TDOKEIDONRE

pthread_attr_getstacksize(3T)

pthread attr getstacksize(3T) |3, pthread attr setstacksize()
Lo TkREINL, AY v 7 DORESEZBRLET,

TN A T

int pthread attr getstacksize(pthread attr t *fattr, size_t *size);
#include <pthread.h>

pthread_attr t fattr;

int size;

int ret;

/[ ATy T ORI SENRT L +/
ret = pthread_attr_ getstacksize (&tattr, &size) ;

PR B

EFERTRIZOO T, TRLUHNOREIR, =7 - AE L2 2R LEd, U
TOEEPmEN L & ZOBBUIRK L, W d 2HEEZRL 9,

EINVAL

IR & N7fl7% PTHREAD STACK MIN X D /N& W Y 27 A OH|REZ 2 Tw
9,

A2y TICDWT

WHE, ALY FAZ v 7R@3R=VBERTHTY, BELZKRE SIkoR— VR
FTYY FIFonFEFd, 772 8AMDOLVWR=IUDPAY v 70O—F FIZinEh s
SEICED, BEAEDRAY vy F—N—T0—T, ENXL/AAL Y FIZ SIGSEGV
DITFURELNL LI HDET, OB LAICE s TH DL THENL ALY F
Ay w7k, FOFFHLLET,

AY w7 EIEET H L &L, AL v F% PTHREAD CREATE JOINABLE & L CTHJK
LTK7ZE Vv, DAYy 7IE, £DAL v FIZx$ % pthread join (3T) MUY
HLDPRLZEITHMRTETHA, THIF, FOALY FOAY v 713, DAL Y

2Ly RERBOBMSE 79



80

FOUETTHETHMTELVNLTT, ALy FAET L2 E ) »EMEEICA
%121%, pthread join(3T) ZfH L T 728w,

WE, ALy FHICAY v 7 2MEZE )L TLELETIH Y EFEA, ALY FIALT
TN, ZHEALY FORY v 7 LTIMNA MORBEEZE )L TEST, 20D
EERT y TEMIIMRENTEEA (TDTA T 7 1E, mmap() D

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

ALY FIA4TIT)THEREINLIEAL Yy FAZ v 712iE, Ly FY=Uadh) F
T ALY RIATINELY RY—v LT, A v 72— nN—70—%HEd
LlzODN—=T %Y v DO—FLIAHMLES, 2OX—JIFERT, 77LA
ENDBEXAE) =T NVMIARVET, Ly VUV —=2id, HEWIZE Y S TOEND
FTRTORY v 712 mEnEFd, ik, TOREERT IV r—3 3 v TIRE
ENLLT 74N FOKREEPICHEBREATbILET,

F-FETBORY v 7EHIE—ETIEL VDT, BELLAY v I BIATITIO
MO L & B > 7 I B EATRE B A MEICWME T2 L) IS LT da b
FTHA,

AF Ry I DREED—FHEIIMGERETLOPWMETH S 2 LiFlF
EALEDYFEA, MR TH-oThH, @)L RESER/EL 0L ) iy
LZOIIHEETT, TNIE, ABIERO T O 7T LA THRAY v 7 OKE S % HIIZH
ETELZWVDNLTYT, Ay Z7DORELIL, TOTTLNEFTEINSL, FNEFENLD
FEABRBICEASINE T,

MEBDRAZ Y 7 EEBETS

ALy FAZ v 7 OREEFI/ETLH L E1E, POHB SN HEBICLERE )Y T
EEHE LTSS, INIZE, WO LR ETOEE SNLE, BTEHK 1E
WEERPEENT T,

TTHIWVDNAT v 7B LE)RY Yy IR BIILRLIENHN TT, /2L 2L,
ALy FCIMNA M2 iBR AR v 7 BB LBEICLRDLAETT, 72, L Lo
PO W —ZATETR, FI+IVIAY v IR RETELESDHY T4, T
DALy FEERTLETNIE, 74NV PAY v 7 TREFTA X0 G N A
MIb %2720, (REAEYDPREN T, TENLTORY v 7B EZRZ LV L
Newnrb T,
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A7y 7 DORELZDFRIZASHTHALZ EDNZVDOTTA, TRIZEHITLEYD
Mo AZ VI IIWZT I aE&8NDBLAY Y I TL—L%, FORFAEREZEEZEDT,
TRCJ|RBIZGDRAY v 7 22U TT,

¥ 7 O PTHREAD_STACK MIN ZMUNHT &, A% v 7 ORE S Oifxt i/ MEDF 5
NEF, ZOYruid, NULL P& 2 ET T2 ALy FIZLERAY v 7 22O
KRESERLIT, EANRAL Y NIZLERZY v 7 223 > L KREVOT,
ALy s A XR/NELT DL EEHHERL TS,

#include <pthread.h>

pthread _attr t fattr;
pthread t tid;
int ret;

int size = PTHREAD STACK MIN + 0x4000;

/* T7 AN NEETHEET 2 +/
ret = pthread_attr init (&tattr) ;

/% AE T DORESHHEHET D */
ret = pthread attr_setstacksize (&tattr, size) ;

/* tattr KX SORZIET S */

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

MEBDOAY v 728 )BTHLLEEXILZ, ZO¥DLVICL Yy R/ =V 2T 572012
Vo3 mprotect (2) B L TL 7S,

22y TT7 KL ZXADHTFE

pthread_attr_setstackaddr(3T)

pthread attr setstackaddr (3T) ¥, ALY FRAF v 7 D7 FLAXEELZ
¥

stackaddr EBMIZ, ALY ROAY v 7 DONR— A% EHZRTHHDTT, Th#
NULL DALl IZ38 52T 2 & (NULL 57 7 # b k), ZORA5 v 2 1E20T FL 2
TOHitE N E T,
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int pthread attr_ setstackaddr (pthread attr t *tattr,void *stackaddr) ;

#include <pthread.h>

pthread_attr_t fattr;
void *base;
int ret;

base = (void *) malloc (PTHREAD STACK MIN + 0x4000) ;

/* HLWT FLARRET L */
ret = pthread attr_setstackaddr (&tattr, base) ;

82

BOBITIE, FTLWALY FOEHT 528 v 7 O7 FLADS base ([ZHA S E
9o base DfiEAS NULL 7% 51X, pthread create(3T) ICX > TH LW AL v FiZ
47 { &% PTHREAD STACK MIN N4 FDA Y v 7 p3&E N BTHNFE T,

ROl
EEHETHIRO T, ZRUNORED X, =9 —pFELLZIEERLET, MU
TOEEPHIENL L, ZOMBIIEIEL, WHIET2HEE2RLE T,

EINVAL

base T 7213 tattr OEFEL DY THA,
ROBNE, MEDAY v 77 FLAZBELTAL Yy FeAERT 5 k2R LET,

#include <pthread.h>

pthread _attr t fattr;
pthread t tid;

int ret;

void *stackbase;

stackbase = (void *) malloc (size) ;

/* T 7 AN NEETHEILT 5 +/

ret = pthread attr init (&tattr) ;

/* BYICHKIET FLAZBRET S */
ret = pthread attr setstackaddr (&tattr, stackbase) ;

/* B tattr CKREEDAEXIRET S */
ret = pthread_create (&tid, &tattr, func, arg);
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ROBINE, MEDAY v 7 T FLVALHMADAY v 7 ORESEBELTALY F
EHEBTAFEEZRLTOE T,

#include <pthread.h>

pthread_attr_t fattr;
pthread t tid;

int ret;

void *stackbase;

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

/* T7 AV NEETHEET 2 +/
ret = pthread_attr init (&tattr) ;

/% AE v T DOREESOHHEHET D */
ret = pthread attr_setstacksize (&tattr, size) ;

/x BYEICERIET FLAZHRET S */
ret = pthread attr setstackaddr (&tattr, stackbase) ;

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

22y T KL XOEE

pthread_attr_getstackaddr(3T)

pthread attr getstackaddr (3T) (&, pthread attr setstackaddr()
ko TREE SN, ALY FRAY v Z7DT FLARBRLET,

Ta bty A7

int pthread_attr_getstackaddr (pthread attr t *tattr,void **stackaddr) ;
#include <pthread.h>

pthread _attr t fattr;

void *base;

int ret;

/* FLWT FLAZRET S «/
ret = pthread attr_getstackaddr (&tattr, &base) ;

PR B

EFERTRIZO T, TRUHNORVEIR, =7 - AE L2 E2RLEd, U
ToOEMFREEN S & ZOBBIIEKL., WIed2HEEZRL LT,
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base T 7213 tattr DEFEL DY THA,
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REAF 77 hefE>T70T73I27T

COETIZ, ALy FTHHTE 2 FEAOFE LM EORMBEIZOWTHIL 7,

86— D [MHEHM T v 7 &1

107%— Y @ [HMHEHM T v 7 O T5 ]

121 =2 D [ GO E ]

126 — 2 D | A H O )ik

139R=Y D [~ 7+

149X =T D [FHAMY / FEhHay 7 FIE]

99— @ [mutex & D BELNEAN EIRDOZEE |

160— YD [ 70t X DBEF % 2 72 [

162X =D [AL vy FIA4TIVIZEs6nwTaw Al y 7]
163=2 0 [ 7 3714 701K

F#iA 7Yz b, =2 ERILCEICLTTZ7HAENE AT —HOLEKRT
To BRuHTHEANDAL v Fid, #IFEBHEWVWIISHETEEIEAN, ALY F
AT 2EEAE) —NICEMEN TV EFAMA 7Y 27 F2FHTLZ LI L
D, HEICFEHNZ 22X TE T,

R4 7227 b7 74 MICESCZESTEEY, £) T, AP+ 7Yy
R L7270 2AOHEE S LA ZAMIITE Y,

ROEAA T2 =27 "D Y L3,

MHEBM T v 7 (mutex T v 7)

SR
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t~ 7%

Do &9 IR T, MR 258 L £4,

A, HT7— 5 ORGEEZRIET AHE—DFERTH 556,

B 70 ANOALy FETRHCEMA 7Y =7 M &EETHERT 28546,
472 =7 bt 2013, #iETr2enb0702A0dD1 20T
Ot ZZRERETY, APAT7V27 b E2MPLLET L, 200y ZIRENT
B INAEZ IG5 TT,

FHNC L > THET -5 OREMEZRIETE 256,

THEYAP T 7ANVERT Y EY 7L, HFOALy FiZba—FEgXovy 7%
WRESELIEDNTELYE A, Oy 7PV AR ENLE, 20774V %
YUV LTWAE T ANDAL Yy FOHI L, Oy 7 EFHELTVWAEAL Y
FOARZEOO Y 7 2 ERL L) ETH L, Zouy sh@EshsETray
7 ENFE T,

BEDL) G HE—OERNGERET 72 AT 5L ETORBPHELZEOZ L
WHNFT, BEPNADT = FRIZEFHL > TR\, ERTEENNAD T —
FIREDREVWT L VTR, 1RO AT —H— FIZEED AT =44 7 VA
VER RN D %75 TF, 29 L7IRIIZSPARC M7 — %7 7 F ¥ O~
PUTWEHELEFRAD, 720N EAZEE TS L, COMBEIIEHATE
FH Ao

E-REY T —%77F % Tl long long MIdEF & L COMIW LTI %
. 2203y ML LTiAZEZTEINTE T, int B, char B, float
B, BIXUOEA Y #1d, SPARCHI® Y v & 1A ¥ Y CTIEHETHTT,

HEHO v 7 B4

MEHME T > 7 (mutex T v 7)) id, ALy FOEFTEZBEILLZWE SIEH L F
To MEHE v 7 TAL Yy FRORME & 5 & XL, @FIXT— FOGREERD
BHROAL Y FIZEs TRBICETENAZVE )T L E0) FEPHVSRE
FTo B—DALy FOa— F4E#T2HWCHENMbO y 7 255623 T
EFET,
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TT7 4V D mutex BUEEEET L2, BES 7Y/ PEESLTHMEL
To DY E. TT)r— 2 a Y OEERGO—EHTCTiE L 3D T, mutex
B, TR R THBEICERETEET, £4-112, TOHTHATS
mutex BEHRIEMBEZRL £,

#4-1 mutex BELV—F

B

o
=
=

Y NS H
mutex 147 = 7 OHMIL 88— [pthread_mutexattr_init(3T)]

mutex {EA 72 = 7 b O 90— D Fpthread_mutexattr_destroy(3T)J

90— D !—pthread_mutexattr_setpshared(3T)J

- 48
mutex DA 2 =7 OEOHLL; 91— [pthread_mutexattr_getpshared(3T) ]

FH B U .
mutex OHEERDBE 92— [pthread_mutexattr_settype(3T) ]

0 I ) =
mutex OTREED I 94— 0 [pthread_mutexattr_gettype(3T) ]

L A RE .
mutex &£ 70 b 2V OFE WYX= D (pthreadfmutexattrfsetprotocol(3T)J

! g Tl
mutex BYED 7T b =V DI 98— ? [pthread_mutexattr_getprotocol(3T) ]

mutex & D BRI RO E 99— D

[ pthread_mutexattr_setprioceiling(3T) ]

mutex O BLIAL RO o

|—pthread_mutexattr_getprioceiling(3T)J

BSCERT R B .
mutex O BEIENLLEROTEE 101 RXR—=T D |—pthread_mutex_setprioceiling(3T)J

B DA 7 .
mutex O BESGNRAL L RO IE 103X — ¥ ® [pthread_mutex_getprioceiling(3T) ]
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#4-1 mutex BV —F ¥ #<

Bk Z MR
P o 2Lt
mutex O BB MO E 104 — 2 D

rpthreadfmutexattrfsetrobust,np(ST)J

mutex O XA FEJE O HUG 10672 — D

rpthread_mutexattr_getrobust_np(3T)J

mutex DA I —TEFIZDWT, Solaris DAL v K& POSIX DAL v F&DOHHE
HAERA2ITRLET,

#4-2 mutex D@ HHIFH O LR

Solaris POSIX T

USYNC_PROCESS PTHREAD PROCESS_SHARED ZOTaER LMD
THEYADAL v
FORTRMNZ &

B72OIMEHT %
USYNC_PROCESS_ROBUST POSIX 2§ B Esk7 L Rpb7atLAo

ALy FETHE
WA Z & 572
DIHEHT 5

USYNC_THREAD PTHREAD PROCESS_PRIVATE CHOTHEADA
Ly FOBTE}
% L 572010
WY 2

mutex BMEA 72 7 SOFERME

pthread_mutexattr_init(3T)

pthread mutexattr init (3T) (&, 2OF 7Y =7 MIMEF N EEEZ T
T ANV MEZELL T, KEMELS 7Y 27 b OO OFLEFEBUL, FETRICA
Ly FiZkoTHEID B THNE T,
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C OB O STz & E D pshared BYED 77 # v MBI
PTHREAD PROCESS_PRIVATE T, fIH{LE N7z mutex & 1 2O 7Tt XD N7
THHTE S L) EKRTT,

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

#include <pthread.h>

pthread mutexattr t mattr;
int ret;

/* @R T T 4V MEICWELT B */

ret = pthread mutexattr_ init (&mattr) ;

mattr IAEW LT, DATLZE o THY) B TONLERF 7V 27 FedEA
TWE T, mattr DA —7 & LT £ A(HIZ, PTHREAD PROCESS PRIVATE (7
7 # )V }) & PTHREAD PROCESS_ SHARED T,

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

Ao pthread mutexattr_init () ZIFOH$ &, REW LA TV 27 FAE D 4
TONFET, 20X 7V FHRHIERI N ZVE, FRICAEY) =) =7 &5 &
I LET,

PR A8

EFERTRIIZO T, TRLUHORVEIR, =7 - AE L2 E2RLET, U
TOWTNPOFRMEFBINEN S &, ZOBBITEKRL, KOfEZEL ¥,

ENOMEM

AT =ARDZO, mutex J{IEF 7V = 7 P OHLTE TE A
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mutex B4 72 7 FOHIRR

pthread_mutexattr_destroy(3T)

pthread mutexattr destroy(3T) (&, pthread mutexattr init() IZX o
THERENTZEEA 7V 27 POEBRIZHEMN ST 2 REHEISOE ) 4 T2 HER
LEd,

Tu by A7
int pthread mutexattr destroy(pthread mutexattr t *mattr)

#include <pthread.h>

pthread mutexattr t mattr;
int ret;

/* BEEHIERT A */

ret = pthread _mutexattr_destroy (&mattr) ;

RO i
EEHETHIRO T, ZRUHNORED X, =9 —pFELLZIEERLET, M
TOFEEDPHI SN L, CORBUITRML, HIETHHEAEL 3,

EINVAL

mattr TIRE S N7EI RN T,

mutex & FHEEE T

pthread_mutexattr_setpshared(3T)

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

mutex ZZEOMEIZ, 7O AEH (o AN) LY AT L@ (TR AB) oL
5 T9 o pshared J& %% PTHREAD PROCESS SHARED IKFEIZE%E L T mutex %/
L. ZO mutex H3IH A E) —HNICHFET 6. £ mutex 3EKO 71+

ADALy FOMTHATE 9, I Solaris AL v FIZHBWT

mutex_init () C USYNC PROCESS 7 7 /MM T 2DIZHL L £ 7,
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PA=R N A
int pthread mutexattr setpshared(pthread mutexattr t *mattr,
int pshared) ;

#include <pthread.h>

pthread mutexattr t mattr;
int ret;

ret = pthread mutexattr init (&mattr) ;
/*
* 77 )V MEIZY Y FT5: private
*/
ret = pthread mutexattr_ setpshared (&mattr,
PTHREAD PROCESS_PRIVATE) ;

mutex @ pshared J& 1% PTHREAD PROCESS PRIVATE IZi¢7E L7286, £ D
mutex #IETE L DAL 70 ATELENZAL Y FZTFTY,

PR A8

EFE#ETRIZO0 T, ZNUHNOREEIR, =7 —%AELLZE2RmLET, M
TOEEPmIEN L & ZOBBUIRK L, WIed 2HEEZRL 9,

EINVAL

mattr TIRE SNIZEIERN T,

mutex N X 11— 7 DEDIE

pthread_mutexattr_getpshared(3T)

pthread mutexattr getpshared(3T)
X, pthread mutexattr setpshared() I & o> TEF S N7, mutex B Di#
MEEF 2L F 7,

Ta by AT
int pthread mutexattr getpshared(pthread mutexattr t *mattr,
int *pshared) ;

#include <pthread.h>

(% <)
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pthread mutexattr t mattr;
int pshared, ret;

/* mutex @ pshared TS5 5% */
ret = pthread mutexattr getpshared (&mattr, &pshared) ;

BYHA T Y 27 b mattr O pshared DBAEME LB L 3, I
PTHREAD PROCESS SHARED & PTHREAD PROCESS PRIVATE D & H LM T,

UKt

EFERTRIIZOO T, TRLUHNORVEIR, =7 - AE L2 Ez2RLEd, U
TOZ&EEPmEN L & ZOBBUIRK L, W d 2HEEZRL 9,

EINVAL

mattr TIRE SNIZEIERN T,

mutex OB EMDETE

pthread_mutexattr_settype(3T)

#include <pthread.h>

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

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

B (type) 51501 mutex DB 2 48%E L £ 9o AR 7% mutex M2 LLTIZRL £9,
PTHREAD MUTEX NORMAL

OO mutex 17y Fay 7xBmH LEFTA, ALY F2%, Z® mutex &
Oy 7B LEZVWTH) —FEuy 7 LEHedsE, ALy Fig7y Fay s L
T3, HIOAL Yy NiZLkoTuy 7 &N mutex 0 v 7L LD & L7

YIVFRLy ROTATFI>Y ¢ 2000 F 3R




G FERZENIEERIRERTY, T/, Oy Z7MBEEN mutex 0 v 7
EL LD & L2EE. FIEBIENIFERIAETT,

PTHREAD MUTEX ERRORCHECK

CORD mutex LT —F v 7 %fTVET, ALy FAPAZ DO mutex 0 v 7
BB LANWTH ) —Fuv s LEHesdhE, T7—%RLET, IOAXAL Y F
By 7 L7mutex x0y ZRLE ) ETHE, T —%ELTT, 72,
Oy 7 EnZzmutex 20y 7B LE ) EFHETT—2RL T T,

PTHREAD MUTEX RECURSIVE

ALy FPZO mutex 2y ZfRELZWTH ) —FEry 7 LE)edhL, IE
#lZa v 7 T& %9, PTHREAD MUTEX NORMAL I mutex Tl H v 7 & # 1) &
TEFy Ry 23R8 AELETA, ZORO mutex TIEFEL T A, BN
Oy 7 N7z mutex ZRIDO ALy FOERT L L XI2E, £OFTICECREKT v
IIRETALEND ) EFT, HAHAL Y R v 7 L7z mutex ZHIDAL v K
Oy Z7@EELE)ETHE, ZT—=ARENTET, By Z7RESN TS mutex
ALy FPuy 7R LE) ET2L 27 —25RENFE T, mutex DELIZ,
71 & A LA JE % AY PTHREAD PROCESS PRIVATE @ mutex (Zxf L CT72 1T
A—-—rENFEd,

PTHREAD MUTEX DEFAULT

ZDZATOmutex VR LTy 7 LEH ELEE, FIESRI SNIEEIL
KEFKTT, COMDO mutex ., By 7 LTWARWALY N80y ZEERL X9
ELE, FISREISNIEMERIRERTT. 2OMD, my 7 EhTniw
mutex ¥ O v ZIREEL L9 & L72GE, BIERISNIZEEEIRERTT, 20D
T D mutex 13, D mutex BICEI Y BTHZ EANTEXEF, Solaris AL v FT
|¥. PTHREAD PROCESS DEFAULT |3 PTHREAD PROCESS NORMAL (2% ) 4T 5
nNFEJ,

PR A8

pthread mutexattr settype BHEII, IEFIHKTIHL 0% R LT, £NLL
NOEEILZ, 7 —2R"dHEZERLE T,

EINVAL
type DIED R T o
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EINVAL

attr THRE SNMEPER)TT,

mutex O & E 4D EE

pthread_mutexattr_gettype(3T)

#include <pthread.h>

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

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

B (type) 51403 mutex DRI Z4EE L 9. A%)7% mutex B2 LUFIZRL £,
m PTHREAD MUTEX NORMAL

m PTHREAD MUTEX ERRORCHECK

m PTHREAD MUTEX RECURSIVE

m PTHREAD MUTEX DEFAULT

FROFHIZOWTIE, 92— D [pthread_mutexattr_settype(3T)] % ZH L T <
7ZE 0,

mutex EMD 70O K JILDEFTE

pthread_mutexattr_setprotocol(3T)

pthread_mutexattr_setprotocol(3T) &, mutex BEA 7Y =7 b 70 b aVjEtkz ik
ELETo
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#include <pthread.h>

int pthread mutexattr_setprotocol (pthread mutexattr_ t *attr, int protocol) ;

attr 1&, J5® pthread mutexattr init () OFFUTH LI & o TR & L7z mutex
BEA T2 PEBLET,

protocol 1213, mutex BYEA 7Y =7 MIEHEN L 7O PavERELE T,

- i 2

pthread.h |ZEFE W HE 2% protocol DB
|¥. PTHREAD PRIO NONE, PTHREAD PRIO_ INHERIT. ¥ 7213
PTHREAD PRIO_PROTECT T,

m PTHREAD PRIO NONE

ALy FOBEEEME A r Y 2a—1) v 7%, muex DFTEHEOREIIZIT I
Ao

PTHREAD PRIO INHERIT

AL v F(thrdl % &) AT 5 1 2 F 7213 ED mutex A5, & ) BEEIEAN O
WAL Y FiZLoTT7ay 7 SNTWAEEE, 25O mutex 7%
PTHREAD PRIO INHERIT CHIMiftEnCwa e, Zo7u baVfEidALy K
(thrdl) DBENEM E A7 V2 =) 71ITEE L £ ¥, thrdl &, &) @EWEE
JNEAZ £ 7213 thrdl 29T A § % mutex Z1F-> TV A A Ly O BEEIER T%
TEnEd,

thrdl 2SBJD AL ¥ F thrd3 AT 5 mutex 72 v 7 L TWAE4A, [
DESCNER YRR A thrd3 128 L CRIBMICER SN T,

PTHREAD_PRIO_INHERIT ZfiH L T, B AL L 22X )12 L T2
v, BERIEMOBEVAL v 25, ZOAL Y FEYVERIEMOEWAL v FH3
PEELTWAEy 72 RFEL TS &, BRIEM S HIE L 3, BEIEMO
BEWA LY NiZ, BRI NAL Yy FRAE Y 7 25T 5 F CETL2ETT
Eh0nleo, FAL Y FRAROBERIEMSFTEHL TWE 00 L) 1ifibitE
B

> ¥ K)V _POSIX_THREAD PRIO_INHERIT 2SEFK SN TWAHHA, 70 b
J& %M PTHREAD_PRIO_INHERIT THIHI{L & 1172 mutex TIX. £ @ mutex DT
HEDHT T 5L Solaris ARV —7 14 ¥ FRETROENELEL T,

E-ITEEW TRFOEEIL, pthread mutexattr setrobust np () O robustness
FIBOMEIZ L > TEZY 5,
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m mutex DU v 7 BHREEINTE T,

s ROFTEEDNZD mutex % #15 L, =7 — 32— N EOWNERDEAD »E &1L ¥
E

s mutex DRDOFTHH L, mutex (2L > THRFESN TV LREZBELE S
LE9BTTDLENDHVE T, T, BIOFTEENRT Lz ZI2IREE
PAELGDEFIC o TWALIREESHL7-0TT, IEEVIKELES S
HHI LT AL, €D mutex |24 L T pthread mutex _init () %I
UH LT, mutex * 0 v 7 f# L E 9,

£ - pthread mutex_init () AT DFELCTIFOH 7225, 72 mutex %
HIR L T wia, mutex ZAMMMLLIE SN T A,

n TAEBEPREZREESIEL LA TE VY13, pthread mutex init ()
FIFO 9, mutex 2y 7R L T3, SOHEICIE. §XTORFES
MIEUHE Z S, ZNLLED pthread mutex lock () “NO T TOMNUH
L1 mutex DR IZHHM L, = F — 2 — F ENOTRECOVERABLE %R & 1L %
o ZODOREHE T, pthread mutex destroy () ZIFUNH L T mutex % Hll
L. pthread mutex_init () ZMOH L THHMLLIET Z LI2L - T,
mutex DIRFEZ HEESELT L TEFET,

m EOWNERDEAD 2§20 U v 7 2R LA Ly NPT T 5L, ROFTAEH
75T J — 32— N EOWNERDEAD # o1 v 7 # 5 L 7,

m PTHREAD PRIO PROTECT

&% AL v N5, PTHREAD PRIO PROTECT CTH#IHMb S N7z 1D F 723D
mutex # TETAHEIC, 2070 b aVfElE, AL v K (thrd2 %& &) OEL
NEAL L 2V a—1 v ZIZB L E T, thrd2 (&, LV EWEEIEN £ 721385
HPA L TW5TXTOD mutex DH T b & WELIEMTEITL 3, thrdz
PHAETANTNAD mutex TTH Y 7 ENTWELNELEDOHEVAL Y F
. thrd2 DA Va—1) Y Z 23 EEL 52 T A,

AL v F7%% PTHREAD PRIO INHERIT ¥ 723 PTHREAD PRIO PROTECT THIHIfL &
72 mutex 1A L THE D, sched setparam() DIFPH LA EIZL > TEFD A
Ly FOTLOBEIEMPEE SN TV EIGEIEL, A7 Y 2 — 7138 L WEBLIE.O
Ay V2= ¥ a—OKRRBIZZFOALy FEBEI L FH¥A, Ak

|2, PTHREAD PRIO INHERIT ¥ 723 PTHREAD PRIO PROTECT CTH#IHi{L & 7-
mutex Z AL v FAT v 7L T, ZOA L v FOTLOBENEMALE ST
LA, A7V a3 LVWEBERLEOA S Va—) ¥ 7 - DRBIZZED
ALy FeRBELIEA,
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PTHREAD PRIO INHERIT C#JH{L & 4172 mutex & PTHREAD PRIO PROTECT T
AL S N7z mutex ZBBIAREICHALTWA ALy Fid, ZhAboTsaban
DN NP TR S NREOERIEML TESTL I,

PR A8

pthread mutexattr setprotocol() &, EF# T34 L0%2:BLET, 1
DAHDORYEIZ, =5 —PRELZZLEZRLTVWET,

ROEL L PDOEMEPHEI SN A L, pthread mutexattr setprotocol () 1%
B, e d 2z R LT T,

ENOSYS

_POSIX THREAD PRIO INHERIT & POSIX THREAD PRIO PROTECT D &L b
DF T a v bEHINTELT, COEEIZOEBKETFE—FLTVER
Ao

ENOTSUP

protocol THRE S N7fEITH A — P EN TV LR WETT,

ROELLPOEMAEPHH SN AL, pthread mutexattr setprotocol () &%k
L, Fed5EE2ELET,

EINVAL
attr 7213 protocol \Z457E L 72EIZ MR T 5,
EPERM

O LICIE S OFEE4T) 20 OMRZH > TwIH A,
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mutex EMO 70O 3L OEE

pthread_mutexattr_getprotocol(3T)

pthread_mutexattr_getprotocol(3T) X, mutex BIEA 7Y =7 @71 b 2 Vg %E I
BFLES,

#include <pthread.h>

int pthread mutexattr_getprotocol (const pthread mutexattr_ t *attr, int *protocol) ;

98

attr 1X, J5® pthread mutexattr init () OFFUTH LIC & o TR & L7z mutex
BlEA T2 PEBLET,

protocol 1213, 70 M2 VEEASAD T, E
|¥, PTHREAD PRIO NONE, PTHREAD PRIO_ INHERIT. ¥ 7213
PTHREAD PRIO_PROTECT T7¥ o

R AE

pthread mutexattr getprotocol () I, EHHTT AL 0%RLET, Th
PHMORDEIX, T —=DFELLZZEEZRLTVRET,

RO S5 & | pthread mutexattr getprotocol () (KM L., HIE
TAHMHEEZELET,

ENOSYS

_POSIX THREAD PRIO INHERIT & POSIX THREAD PRIO_PROTECT D E&H 5
DA T a v bEHRINTELT, COEEIZOEBKETFE—FLTVEY
Ao

ROELLPOEMAEPHH SN AL, pthread mutexattr getprotocol () &%k
WL, & T s ELE T,

EINVAL
attr |ZHRE L 72 H I3 R T,
EPERM

IO LICIE S DHEZAT) 720 DR 2 Ff > TV IR A,
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mutex B DEEIEL LR DERTE

pthread_mutexattr_setprioceiling(3T)

pthread_mutexattr_setprioceiling(3T) . mutex B+ 7Y = 7 + OBESRNAN BRSP4
TRELTT,

#include <pthread.h>

int pthread mutexattr_setprioceiling(pthread mutexattr_t *aftr, int prioceiling, int *oldceiling) ;

attr 1X, J6® pthread mutexattr init () OFFUH LIC X o TR & L7z mutex
BEA 727 PERLE T,

& - attr mutex B4 7Y 2 7 MIBESEIEN ERBESEINLOE, YRV
_POSIX THREAD PRIO PROTECT D' EFK I N TWAEEZIT T,

prioceiling \Z1&, WAL S 7z mutex DERNAN. ERZ 8% L £ 5, BFRMERL LR
(. mutex 12 & o THRF#E SN TV L HEHEIRAFET SN L RADADETR L NV 2 gk
L 9, prioceiling 1%, SCHED FIFO |2 X » TiE3k SN A EILIAN O R KEHMN 125
DY BRBEAWELZNE)IZ, HFEDO mutex 210y 7§ 5FXTDAL
FOH T b &WESRIRL & [/ U2 £ 7213 £ e B0l 2 BRIEAL & prioceiling & L
THEL I,

oldceiling (135 WEESENAR. EROMEAAD £,

UKt

pthread mutexattr setprioceiling() &, IEHEHTT2L 0% BELET, £
NOUMDORVEIZ, T I9—PFELZEERLTVWET,

RONTNDDOLEESHE N5 L | pthread mutexattr setprioceiling ()
R L, e TaEERLE T,

ENOSYS

%477 3~ POSIX THREAD PRIO PROTECT "EFHINTHB LT, TOFEHEL
COMBEYR-FLTVEEA,
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RDOELLDPOLEEPHEL SN S L, pthread mutexattr setprioceiling()
BB L, T aHEERLE T,

EINVAL
attr % 7213 prioceiling |28 7€ L 72 fE I R T4
EPERM

O LICIE S OFEE4T) 20 OMRZH > TwIH A,

mutex B DELIEL LR DENE

pthread_mutexattr_getprioceiling(3T)

pthread_mutexattr_getprioceiling(3T) &, mutex B4 72 = 7 ~ OBESRNAN RS M
2R LTS,

#include <pthread.h>

int pthread mutexattr_getprioceiling(const pthread mutexattr_t *attr, int *prioceiling) ;

100

attr (3. J5® pthread mutexattr init () OFFOH LIZ X o TIER S L7z @A
7V MEBLIT,

& - attr mutex B4 7Y 2 7 MIBESEIRN ERBESEINLOE, YRV
_POSIX THREAD PRIO PROTECT AP EFK I N TWAEEZIT T,

pthread mutexattr getprioceiling() (&, ®WHML & N7z mutex DEILIELNL
LR, mutex % prioceiling TR L ¥, ZDERIE, mutex (2L > THRESIN TS
BEEBEBDETINDRNOE L NV % EHE L T T, prioceiling 1¥, SCHED FIFO
& o TEFR SN D BRI ORKRFEIANICH ) 5 BRI FTEL 2L
I, FEO mutex ¥ 0y 7§ 5T RTOAL v FOHR Tl b &WELRIEL L [ Lo
Fold Nz BN % EBIEIER % prioceiling & L CTixEL 3,
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UKt

pthread mutexattr getprioceiling() . EF#T3T5HL0%:RLET, £
NUMDORVEIE, T T —PFEL-ZEE2RLTVET,

ROEMEF M EN 5 &, pthread mutexattr getprioceiling() (XJELL .
BT AMHEERLE T,

ENOSYS

%47 3~ POSIX_THREAD PRIO PROTECT EFHSNTBH T,
COREET R FLTWERA,

ZDFEEIZ
ROELLDOFEMEDHIEE NS L | pthread mutexattr getprioceiling()
ERM L, M TAEEREL T,
EINVAL

attr \ZHR5E L 72 HIE R T 9
EPERM

IO LICIE S DHEZAT) 720 DR 2> TV IR A,

mutex DEFIERL LR DELTE

pthread_mutex_setprioceiling(3T)

pthread_mutex_setprioceiling(3T) &, mutex D BELIEAR LR %52 L £ 7,

#include <pthread.h>

int pthread mutex_setprioceiling(pthread mutexatt t #*mutex, int prioceiling, int *old_ceiling) ;

pthread mutex setprioceiling() (& mutex DB EBR, 2 F V) prioceiling
W L £ 9, pthread mutex setprioceiling() . mutex ® B v 7 HSfEkx
ENTVEE A mutex 0y 73550, Fldmutex ZIEFICHY 7 TE5 L9
%A FT7Hy 7 LT, mutex DBEFIAN FRZZ5H L, mutex 2B L £ 9,
mutex * 2 v 7§57 0L AT, BRIEMVR#E D P aVeFrL8EH0) £
Ao
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FE-mutex JBEA TV 27 b, DF D mutex \[TERIEMN ERAEENLDE, v
AV _POSIX_THREAD PRIO PROTECT D EFH SN TWAILHZITTY,

pthread mutex setprioceiling() 2SIEWIIHT T 5 &, BIGNENA LR LLAT
DAEDS old_ceiling TR E N ¢, pthread mutex setprioceiling() A3KM T
%L, mutex DELEMN LRIITOFET FIC2D 9,

UKt

pthread mutex setprioceiling() (&, EHW#&TTAHL 0% R L TT, €Nl
NORYEIF, =7 —=DPFELLILEERLTVET,

ROGMEN I SN D &, pthread mutexatt setprioceiling () (EEHL L.
FAIHICT AEE R LE T,

ENOSYS

473 3 _POSIX_THREAD PRIO_PROTECT BNEFHINTHE LT, TDFELEI
COBEEYR-PLTWEEA,

RONTNDBOLEEPHE SN S L, pthread mutex setprioceiling() (IR
WL, Hod s ELE T,

EINVAL

prioceiling C YR & N7 BEJRNERL ASHIPHAL T T,
EINVAL

mutex THE S NTAMEIBHEDOBEAF O mutex 2 ZH L T I H A,
ENOSYS

Z DFELEE mutex DELNEM R FavzHR—FLTWwERA,
EPERM

O LICIE Z OFEE4T) 20 OMRZH > TwIH A,
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mutex D1EFEIRM _ERRDENE

pthread_mutex_getprioceiling(3T)

pthread_mutex_getprioceiling(3T) (&, mutex O BEIENAR IR %2 HU4% L F 3,

#include <pthread.h>

int pthread mutex getprioceiling(const pthread mutexatt_t *mutex, int *prioceiling) ;

pthread mutex getprioceiling() &, mutex DELINEAL LR, 2 F Y
prioceiling % & L %9

PR AE

pthread mutex getprioceiling() &, IEHEHTTHL0xRLTT, 1L
MORVEIR, =T —PFEALLZZEEZRLTVET,

ROGMEN I E N D &, pthread mutexatt getprioceiling () (EEHZL .
I AEERL 7,

ENOSYS

%47 3~ POSIX_THREAD PRIO PROTECT EFHSINTBH T,
COMKEFR—-FLTWVEEA,

ZDFERIZ
ROCTNDLOLEMEHHE SN D L, pthread mutex getprioceiling() %k
ML, W 2EERLET,
EINVAL

mutex THRE S NMEIZHIEDOBEAF D mutex B L TV I H A,
ENOSYS

C OFEHIE mutex DESLENEM RO M2 v EHR—FLTWIEEA,
EPERM

IO LICIE C DHEZAT) 720 DR 2> TV IR A,
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mutex NDERFEEEMDITE

pthread_mutexattr_setrobust_np(3T)

pthread_mutexattr_setrobust_np(3T) 3. mutex EVEF 72 = 7 b OBRRFREL |GV % 3% E
LEJ,

#include <pthread.h>

int pthread mutexattr_ setrobust np(pthread mutexatt t *attr, int *robustness) ;

7 - pthread mutexattr setrobust np() M SNLDIE, ¥ KL
_POSIX THREAD PRIO INHERIT ZPEFKINTWALEEZIT T,

attr 1&, J5® pthread mutexattr init () OFFUH LIC & o TR & L7z mutex
BEA 727 PERLET,

robustness 1%, mutex DA ENET Lz Ea08E% €% L ¥, pthread.h |2
EFENHE % robustness M fiild, PTHREAD MUTEX ROBUST NP ¥ 721
PTHREAD MUTEX STALLED NP T9, 77 #JV MH

\¥. PTHREAD MUTEX_ STALLED NP T,

m PTHREAD MUTEX ROBUST_ NP

mutex DFIEEVHET 5L, FNLEED pthread mutex lock () “DFX
TONCH LI, #BE L2 WHETEITAEEN»S 7ay 7 2§,

m PTHREAD MUTEX STALLED NP

mutex DFTEEDNETT5H L, mutex 13T v ZHEBRINTE T, 2D mutex DRKD
AN MR L, =5 — 32— F EOWNERDEAD 758 SN 4,

E-ERT AT T r—va vk, 2084 7O mutex [ZOW
T. pthread mutex lock() oMW EINBERY)I—F 2 F v 73 H0E
N Iv,

n 2O mutex DF LWITAEIZ, mutex 12X o THREEINTWVALIREZ KL S
CBULERDHNDET, THE, BIOFEESHT Lz& SITKREPARELSD
FFEICL o TVELAREEDLH H72DTT,
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n LW EDPIRELZEAETE 25813, €O mutex |28 LT
pthread mutex consistent np() ZIFOHI LT, mutex 1 v 7 il L
9,

» LOITHEPRELEETE LRV EIE. €O mutex 123 LT
pthread mutex consistent np() ZIFUOTH & 312, mutex & 1 v 7 Bk
LTS,

TRTOFREBEVIFTR SN, ZNLED pthread mutex lock () ™D
FTRTOMEONHE LI mutex DS IZEKL, =59 —a32—F
ENOTRECOVERABLE #iB L £ 9, Z DI T, pthread mutex destroy()
IO L C mutex % HIBE L. pthread mutex_int () % PO L Coliifb
LIETZLICEoT, mutex DIRELZEEGI L ENTEET,

EOWNERDEAD # 200 v 7 # B L2 AL v FOKRT T 5 E, ROFAEEZEDY
% — > 2— K EOWNERDEAD * 20 v 7 # #EE L ¥,

PR AE

pthread mutexattr setrobust np() (&, IEHEH TTLHL 0% RLET, Z1
DAHDORERYEIZ, =T —PRELZZLEZRLTWET,

ROFEHFEDONT N &5 & pthread mutexattr setrobust np () &
KL, W sEzRLET,

ENOSYS
47 2~ POSIX THREAD PRIO INHERIT 2SEHINTWVHRWVA, HDHW»
13 2 DFEHD pthread mutexattr setrobust np() B Z ¥ K—F L Tw
A,

ENOTSUP

robustness CIRE SN/ERRT R —PEIRhTwIH A,

ROGMENHEI SN D &, pthread mutexattr setrobust np () (KL %
¥ o

EINVAL
attr ¥ 7213 robustness TIEE S N7/ EIT RN T,

REPA TPz 7 bEFE-A-T7OT5325 105



106

mutex NDERFEEEMEDEE

pthread_mutexattr_getrobust_np(3T)

pthread_mutexattr_getrobust_np(3T) 13, mutex JEVEL 7Y = 7 b OB E % U5
LEd,

#include <pthread.h>

int pthread mutexattr getrobust np (pthread mutexatt t *aftr, int *robustness) ;

7 - pthread mutexattr getrobust np() ZSHEH SN LD, ¥ K
JV_POSIX THREAD PRIO INHERIT AEFHINTWALEZITTY,

attr 1Z, &P pthread mutexattr init () OFFUH LIC X o TR & 1172 mutex
B 7Y PERLET,

robustness (&, mutex \MEF 7V = 7 b OBRFEFEEEDOHET T,

UKt

pthread mutexattr getrobust np() I, IEHHTT5L 0% ELET, T
PUHDORDfEIZ, =T —=DFALZZ LR L TRET,

ROGEMEDONT NP SN S L, pthread mutexattr getrobust np() (&
FHe L, e d 2 ERL £,

ENOSYS

4723 ¥ POSIX THREAD PRIO INHERIT ZSEFINTWARWA, HDH W
13 2 DFEHD pthread mutexattr getrobust np() B Z ¥ K—F L Tw
IHA,

ENOTSUP

robustness CIRE SN/ERR TR — P IR TWwIH A,

ROGMENET SN D &, pthread mutexattr getrobust np () (TR L %
o

EINVAL
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attr ' 7213 robustness THE S N7 EIXHER) T,

MHEHMBO v 7 DFERTE

#4312, COBETHWT S mutex T v 7 EREEZRL T T,

43 MEHHMbO v 7 8BMELV—F »

B S

mutex DAL 1074 — 3 ® [pthread_mutex_init(3T)]

. .
mutex DH 7 7 110 — 3 [pthread_mutex_lock(3T)]J

|m il 1A -
mutex O H > 7 112X = [pthread_mutex_unlock(3T)

0T Za s AT S o .
7H 7 LgWTAT) mutex DH v 7 113X — Y [pthread_mutex_trylock(3T) ]

mutex O Ik 115 — Y ® [pthread_mutex_destroy(3T)

F7 4NV NAF Y a—1) )4t SCHED OTHER 3, AL v FIZXk A0 v 7 O
JEFZIREL TV ERA. BEDOAL v KA mutex & fFo T b & & DA ET
BAETT, BETHLEIE, ALy FEBEIENTT Oy 7T 5 L) 00
774NV FEETT,

mutex D #HA{L

pthread_mutex_init(3T)

pthread mutex init (3T) (&, mp A’ET mutex & 7 7 + IV MEIZHHIL (mattr
S NULL O¥4) 75 5, pthread mutexattr init() TTTICHEIN TS
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mutex B EET A L ZIHH L F 7, (Solaris AL v FIZDWTIE, 249%— Y
@ [mutex_init(3T)] % ZH),

THNSA 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 4 ) MEIZHE LTS */
ret = pthread mutex init (&mp, NULL) ;

/* mutex *WHMLT 2 */
ret = pthread mutex_ init (&mp, &mattr) ;

L S 7z mutex 3, 1y 7 EEAREEICZ ) £97. mutex (&, O AMTHEE
ENTVWAEAEY —NELEFEAOTOELZAETOXE) —HIZE?PNE T,

F -mutex A EY —d, WML TARIICZ ) 7 LTEQIZTALESH) 9,

mattr % NULL 129 5DIZ, 74V F mutex @4+ 7727 bOT FLAZET
DERUZETTN, AR —DF ==~y FHH ) T A,

mutex % ##ICEFRKT ¥ 4A. ¥ 2 U PTHREAD MUTEX INITIALIZER [Z& D, 7
74N MEWERO X ICEEMIETE 5,

mutex I v Z1Z, MO A Ly FABEH L TV AU M H 5 WIS FHHA L L7220 Hl
BRL72D LTRRWITEEA, EEL0EEDIEL b iFhiEru s 7 ATHE
ENEEA L T3, mutex F HANIL T2 IZHIBRT2EE,. TV r—32 3 YBED
mutex #fFH L TWHRWZ EDREETRITNIER D T8 A,

UKt

EFE#TRIZ0OTY, TNUNDORYEIR, =7 —P%ELZEZ2RLET, U
TOWTNLOEMEPEH SN S L, COMBIEIKEL, e dTA2HEERLET,

EBUSY

mp CIRENT2AT T 27 b (WIMELENTWEA, FLHIBRE ATV RN
mutex) D FAHLOFITS R S E L7,
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EINVAL
mattr BYEEIERNTT, O mutex IZIEEINTWI A,
EFAULT

mp V¥R mutex D7 KL ADPER) T,

mutex D EES MR

pthread_mutex_consistent_np(3T)

#include <pthread.h>
int pthread mutex consistent np (pthread mutex_ t *mutex) ;

7 - pthread mutex consistent np() 25 S N5 DIE, ¥ Y Fu
_POSIX_THREAD PRIO INHERIT AAEF S, > 70 b )VgMfE
PTHREAD PRIO_INHERIT CH#IHML S LTV % mutex (23 L TOHATT,

mutex DFTEZEDHET 5 &, mutex ABEEIZL L 5BERDD T3,

4

pthread_mutex_consistent_np H*. mutex DF A H DK T2 mutex + 7Y = 7
b, mutex *HEE ST T,

AEELE D mutex * 15§ 51213, pthread mutex lock() ZIFUMHLE 3, R
fii EOWNERDEAD (I AVHA 7% mutex ThHHZ L 2R LT T,

pthread mutex consistent np() (X, pthread mutex lock () DRI DTN
HLIC & o THER S 72 mutex ZIRFFL TV L IICIFOH L TLZE v,

mutex 12 & o THES N TWAEEFED, KT LATAEEIZE > TRESDIRE
DFFIZH o TWVAHEEEDLRDH S DT, mutex 125 > THREINT WS EEFENE
BASHELIEDNTELILEIZOA mutex ZEAEIETL S0,

A S N7z mutex 124 L T

pthread mutex lock (). pthread mutex unlock() B XU
pthread mutex trylock() XM &, BEOHFETHEL T,

ABEETHRV, HHVIRFEF SN TV 2V mutex (24T 5
pthread mutex consistent np() DEfEIL, EBRINTVIH A,
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UKt

pthread mutex consistent np() &, IEE# T3T5& 0 %KL T T, L4}t
DRVEF, =T =DHEELLZEZRLTWIES, ROFEIBIEINL & B
BUIEB L, e sEzRL 9,

ROGMEN A E N D &, pthread mutex consistent np() FRHBL T3,
ENOSYS

%473 2~ POSIX THREAD PRIO INHERIT SEFHIN TV, HbH Wik
Z DFELD pthread mutex consistent np() MEZ K- FLTWwERA,

ROGMEN I E N D &, pthread mutex consistent np() ¥R L T3,
EINVAL

mutex TIEE S N7fHIZHERNTT,

mutex OO 7

pthread_mutex_lock(3T)

Tu by A7
int pthread mutex lock(pthread mutex t *mutex) ;

#include <pthread.h>

pthread mutex t mutex;
int ret;

ret = pthread mutex_ lock(&mp); /* mutex R T D x/

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

¥ o pthread mutex lock() 25RA &, UM L AL Y F2¥mutex 2 v 7 L7z
REIZZ->TVET, mutex BFPID AL v FIZX-oTFTIZR Yy 7 ENTWD (FTh
ENTVE) AT, BOHLAL Y FiE mutex 25EHTEEIC R AT TTOY 7 &

M FE 3 (Solaris A L v FIiZDWTid, 252%— Y [mutex_lock(3T)] %= &),

mutex 7% PTHREAD MUTEX NORMAL D&, 7 v FH v 7 OHidfrbh 4
Aomutex b I)—Eav 7 LLH)EeTHETYy Fay s EELE T, ALY R

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



A, By 2 E3NTVARVmutex R0y 7R EIN-mutex x0Ty 7R L LI &
L7854, BIERI SNIHMERRERTT,

mutex %!7° PTHREAD MUTEX ERRORCHECK D¥; & (&, L7 —F = v 7t
Fd, FCiluy SN omutex b ) —ERy I LEH)ETHE, TS
NET, By 7 2N TR mutex H v 7 RS 72 mutex & 1 v 7 fFER
LEdedsL, =7—DRSNET,

mutex 7% PTHREAD MUTEX RECURSIVE D413, mutex 131 v 7 DRI % 5L fk
LET, ALy FORMIZIEFIC mutex BT 5L, Oy ZEHEIZ LICKRES N
T34, 2O mutex ALY FHPEILIZB Yy 7§57, By 7 AT AN 1TD
BAET. ALy N mutex 0y ZERST A2, By 777 Y A 1§00
NET B2 AT D010 %5E, €0 mutex ZHIDAL v FPERTE
LHEHHDET, By ENTWARV mutex R 2 v 7 FE S 72 mutex & H v
IBELE) T L, TR ENET,

mutex 7% PTHREAD MUTEX DEFAULT D¥;&, # )KL mutex * By 7 L &9 &
TEHE, GIERISNIEETRERTT, mutex 2y 7 LTV RWVWAL Yy F8
Oy 7L LD E LA, 5lERISNIEEIRERTT, /2, v s S

NTwWhvimutex ¥ 0y 7L L9 & LzBE, 5lE3RI SN2EEIIRERT
B

PR B

EFE#ETRIZO T, ZNUHNOREEIR, =7 —P%AELLZE2RmLET, U
TOWTNPOFEMEFBINEN S &, ZOBBIIEKRL, XOfEZRL ¥,

EAGAIN
mutex DFIFH 2T v 7 PR K EBZ 5720, mutex ZEHTEZ T A,
EDEADLK

BEOAL Y FHBTTIZZFD mutex ZHEHE L TWITE T,

¥ ¥ AR)V _POSIX_THREAD PRIO INHERIT APEF SN TW T, mutex 271 kI
JVJE4/H PTHREAD PRIO INHERIT CTHIHfLE N Th

), pthread mutexattr setrobust np() O robustness 5|5 H%
PTHREAD_MUTEX_ROBUST NP T& 2%, ZOMBUIILK L, ROEZRL 7,

EOWNERDEAD
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Z O mutex DHTDFIAHED mutex ZRFEFLTWABICK T LE L7z, BIEZD
mutex (&, IFOH LITICE o THrF SN TV E T, IO LICIE, mutex (2 5
TRESNTRELEASEL L )MMTTHLENDHY £,

IO LIESIREZ G S L LT E LA, 20 mutex 12X LT
pthread mutex consistent np() ZIMFOH LT, mutex # 1 v 7 L F
o ZNLED pthread mutex lock () OIFUTH LIZIEEICEIEL T 3,
IO LIESREZ G S L LA TE LR WAL, 2O mutex (24 L T
pthread mutex init () IFMFOH S 3, mutex T 10 v 7R L 3. TR
® pthread mutex lock() DT NTOMENH LIX mutex DEFIZHRKE L, =
Z —3a — [ ENOTRECOVERABLE %3 L 9,

EOWNERDEAD % o0 v 7 318 L 72 E BT T L L . ROFIAE D
EOWNERDEAD % Ffo U0 v 7 2% L 3,

ENOTRECOVERABLE

BEHELE) L LTS mutex id, By 7 ORFFFICKT LAROIEEIZL > T
FEAREEIC S N7IREZ R L T Ed, mutex 3EHSNEFHATL, O
7 D3LAETIC EOWNERDEAD Z {7 SN CTHER SN, ITAEPREZ 7 ) -2 T
TTET, mutex DIRAEZ S XL W T mutex # 0 v 7B LA, 20
W5 L 3,

ENOMEM

[ ICPRIE S D mutex @ EREZ B TWE T,

mutex O v 7 #ZF&

pthread_mutex_unlock(3T)

pthread mutex unlock (3T) (&, mutex 2589 mutex D1 v 7 R L £ 3,
(Solaris A L' v FiZ2WTix, 252%— D [mutex_unlock(3T)] % Z:H),

Tu by AT
int pthread mutex unlock (pthread mutex t *mutex) ;

#include <pthread.h>

(% <)

YIVFRLy ROTATFI>Y ¢ 2000 F 3R




pthread mutex t mutex;
int ret;

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

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

mutex % RS 5 I, mutex @ BB L £

¥ pthread mutex unlock () 2NMFUH S N7z & 1T, $BE S N72 mutex 5487
mutex 7 7V 27 P TTH Y Z7ENTVWALEAL Y FAEHY, ZORTHLIZE-T
mutex VFEHTEL L)% b L, A7V a—1) Y7 HEHIZED VT mutex %5
$THAL Y FAE SNE$, PTHREAD MUTEX RECURSIVE @D % A 7@ mutex O
Yt mutex VHHTTREICZ 2013, 77> MO0k

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

PR AE

EFE#HTRIZO0TY, TNUNORYEIR, =7 —PFELZEZ2RLET, U
TogtErt s, ZOBBIIEKL, XOEZRL T,

EPERM

BHHEDAL Y Fid mutex AL TWEH A,

JAy 7 LEWVWTIT) mutex DOy 7

pthread_mutex_trylock(3T)

pthread mutex trylock (3T) (&, mutex DT mutex D v 7 i A T ¥,
(Solaris A L v FIZoWTlE, 253X — Y@ [mutex_trylock(3T)] % &),

PA=R A
int pthread mutex_trylock (pthread mutex_t *mutex) ;

#include <pthread.h>

pthread mutex t mutex;
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int ret;

ret = pthread mutex_trylock (&mutex); /* mutex DU v 7 & XA D */

COMBIETE Y 7 LeWwE W T, pthread mutex lock() & UM& % L
9, mutex NZWLTWD mutex ¥ 7727 bHS, BEDAL v FEELWIT I
POALy FiZkoTay 73N TWAEEIR, BMOHLRZLZBISESNTT,
mutex &7V 7 ATy 7 INTWRIFNE, LA Ly F58 v 7 &R
LEd,

RO E
EHERTHZO0TY, ThUNOR)EIZ, =7 2R AELZZEERLET, B
TOWTIPOEMEPHINS NS L, COMBIEIHKL, ROMEERLET,

EBUSY

mutex SIE L TWA mutex 1T TIZH Yy 7 ENTWbEoH, EHETEITHA,

EAGAIN

mutex \ZHR VR LiThI 0y 7 RIS HAE B2 570, mutex A T &
FTH A,

¥ ¥ HR)V _POSIX_THREAD PRIO INHERIT APEF SN TW T, mutex 271 I
JVJE V£ PTHREAD PRIO INHERIT CTH#IHLS N TH

), pthread mutexattr setrobust np () O robustness 5|53
PTHREAD_MUTEX_ROBUST NP T& A%, ZOMBUIILK L, ROEZRL 7,

EOWNERDEAD

Z O mutex DHTDFIAHED mutex ZRFFLTWAHBICK T LE L7z, BIEZD
mutex (&, IFOH LITIC L o THrF SN TV E T, IO LICIE. mutex (2 5
THRESNTRELTEAESEL L )MMTTELEN DD £,

MO L IEASIREEZ G S5 T LD TE2H4A. 0 mutex 128 L T
pthread mutex consistent np() ZIFUHIL T, mutex # 1 v 7 fFBE L £
o ZNLED pthread mutex lock () OIFUH LIZIEEICEIEL T 3,

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



IO LIESIREZ G SE L LD TE LR WAL, 2O mutex (24 L T
pthread mutex init () [IMFOH S 3, mutex T 10 v 7R L 5. T
® pthread mutex trylock () DT X TOMUH LI mutex O IZHM

L. =5 —2— F ENOTRECOVERABLE %% L ¥ ¥,

EOWNERDEAD % 200 v 7 215 LT E BT T4 L, ROFTAE D
EOWNERDEAD % o0 v 7 2% L 3,

ENOTRECOVERABLE

BEELLHIELTWDS mutex 1, By 7 ORFERIZERT LATTOTEZEIZE > T
EEANEICENIRELREL T E T, mutex ITEHSINFTEATL, B
7 #3LAHi |Z EOWNERDEAD % 4876 SN CTHEER SN, ThEEPIREZ 7 ) — > T v
TTET, mutex DIKEZBEEIEL VT mutex 20 v 7B L72EHEIC, 20
R EELE S,

ENOMEM

FIRE IR S NS mutex D FIREZ B2 TWwWE T,

mutex O Elk&

pthread_mutex_destroy(3T)

pthread mutex destroy (3T) (&, mp %5 ¥ mutex IZB#E 2 TR TOIRERE
HIER L £ 3, (Solaris AL v FiZDWTlix, 251°%— Y ® [mutex_destroy(3T)| # %

77
1)

Tu by A7
int pthread mutex_ destroy(pthread mutex_t *mp) ;

#include <pthread.h>

pthread mutex t mp;
int ret;

ret = pthread mutex destroy (&mp); /* mutex ZHIBRT % */

mutex DFLEHEIBIIFAR I N THA,
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UKt

EFERTRIZO T, TRUHNORVEIR, =7 —AE L2 Ez2RLEd, U
To&ErRt s &, ZOBBIIEKL, XOMEZEL T,

EINVAL

mp TIRE S NIAED, WHMLE N mutex 7 79 27 P2 ERLTWEEA,

mutex O 7O 31— Kl
Bl 4-1 12, mutex @ v 7 273 I3— FO—f%x R~ E T,

fila-1  mutex T v 7 O

#include <pthread.h>

pthread mutex t count_mutex;
long long count;

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);

B 4-1 © 2 DOBEEIE, HEHED (mutex) T v 7 2 FNEFNHNOETHH L T
¥ 7, increment_count () BEUI. MEHME T v 712 & o THRAELEHDE 1 19#H:
PRI X B ZRAEL TWE 3, get _count () BFUIZ, MEHMBO v 712X 5T

64 ¥y MED count BIRTIIZFHANONE L HICLTWET, 2y FT7—F 7
7 F % Tld, long long XFEEIZIZ 22D 32 ¥y ML L TREINET,

BEIZITZEALEDT Y THEBEBOT — N A X THDH20, BEMEDOFARDY 135
FHEIETT,
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Ay 7FE5OER

FEZ2D0DY Y =A% T 22 AT 52BN TT, —HO) VY —ZA%fFH L
TWwhEE, ) —D) V= AbRLBELLRIGENHNVEF T 2 O0OAL v K®
ML2200) Y —A%FRLLH)E L THWEIRL ZIEF T, xFied 54 HHE
Oy 7 %R LE) ETAGEICHENELLAZERHD TS, 21T, 2200
ALy FZNZENmutex D1 &2 %8y 7 Laga, RICEAL v FOFEWIZ
b)—F D mutex 20 v 7 LEH)eTAETy Fay 735ELT T, Bl 4212,
Ty Ry I PRETIGEDTYF A ERLE T,

flla2 T v av7r

AL v 1 AL v K2

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

[PV =R 2 B/
/XY= 1 B %/ pthread mutex lock (&ml) ;

pthread mutex lock (&m2) ;
AUV —A 1 &2 B/

AR AR e & i pthread mutex unlock (&ml) ;

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

pthread mutex unlock (&ml) ;

iy

COMEANMTAREO T EIZ, ALy FTHEDO mutex 20 v 7 T 5846, &
KR LIEFTE Yy 7552 LTYT, TOHEEZT Y Z7FEH LMD, mutex [ZFHHET
LHEFEEVESLZ LICE D) mutex (SIEF EZMFITE T,

BOndAFET 2o mutex ZHRFELTWAEE LN/ NSVWESTHENIES LTV
Hmutex 13Ty 7 TCELWEWVWIHELTSTFLIIICLTET,
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F-OoZlinty—VEMY)E, ZOFTRLAEL) LTy Fuy s ofEE
TEET, ZOMOF Y Fo v 7B BT A2 REOHTFIE, O v 7 g2
T5LIETT, BIZ—EDEFTO Yy 73 ARY, Fy Fay 713EELITA,

722l COREXEIHHTE L LMY A BlE L&) IHF THADHb
Oy 7 2R LRTNELL2WIEbHENLTT, 2OX) RRUTT Y F
o 7 % <l2id, pthread mutex trylock () LT3, 7v Fav 728
BETONZWE ) ZHEEPELZZSGEIE. 5 120X Ly FPBERFELTVS
mutex DH v 7 Z RS 2080 H ) T3,

flas SMff&dvvy s

AL v 1 AL v 2

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

pthread mutex lock (&m2) ;

{ pthread mutex_lock (&m2) ;

if (pthread mutex trylock (&ml)==0)

/* FEARIT */
/* PRI/

break;
pthread mutex unlock (&m2) ;

/* BRI */

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

}
/ey 7 B L TR Y/
pthread mutex unlock (&ml) ;

pthread mutex unlock (&m2) ;

Bl 43 Tld, ALy Flidmutex xHEBY) DIHFTH Yy 7 L L)L LTWET
B, ALy F2TIER Yy 7OMEFEVET, 7Y FEY ZPEELLZVWEHICT
L7292, ALy F2idmutex D1 #EEICTy 7 LT NEE ) FHA, I
IE, mutex D 1 VAR ENE EFTRHROETEHE, ALy N1 EDIZTy Fuy »
DBERPELLZBENDEDH L5 TT,
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INER /2O, AL v F 213 pthread mutex trylock () ZIFUNH L. mutex
Aoy rzahTtwipiFhday 7 LEd, gy 7 s3hTtwiuid, ALy F21d7272
HilTT—% B LET, FOKEET, AL v F 213 mutex D 2 ML &ITE%
DEHA, ZOFE., ALy Flldmutex D2 # 0 v 7 TE, HEWIZIE mutex

D1 E2OMGEMBIL T

FARY>ZUXMODARFOOY Y

B 4-4 LB 45T, —FEIZ3 200y 7 2 EHRTIEEEHH LT T, ZOfFIT
X, Ty Fay 2 zdoillEsNL R Ty 7 LET,

flaa ) 7 DY A b ERER

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

nodel t ListHead;

COBITHEMAT AR AR 700 A MEERIE, K/ — FICHERHMbe v 7 &2 &
ATVWET, TOVANDPOLIFED ) — FEEIRT 2385813, &I ListHead (21
PHIBRENEZ L3 B) ONEPS Y AN 272E>THMO /) — FEELTT,

COMFE R FFIEATIATONAHBE,r O RET 272010, £/ —Fx20 v 71T
P = RFONFIZT 72 A LRITNIE% D FHA, TXTOMRED ListHead DAL
EPOHBEEINLEOT, FICVAMDEFETHEYy 7ENET, 2DH, Ty F
Oy 73 L TRELIEA,

HHD ) — FBROD o0 FE, COLENRZD /- FEERO/ — FOWTIZE
BrHzx b0, Mihxzay sz LEd, HRO/ —FOoOy 7 25 ITRIICER S
NLEZDOT, 22 TLFy Ry Z70LERDY THA, Bl 4513, Fism) > 27
A OEEED ) — FEHIET A CI—FeRrLTWwET,

Blas HHMY Y27 )AMNDANTFOO Y 2

nodel t *delete(int value)

{

nodel_t *prev, *current;

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

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) ;

BRUTJUXMDANFOOY 7

Bl 4-6 13, RO ) X MEEZIBEIEL THEEREY A MILZSDTY, LEHO/ — F
ELTHNENE - FEdH)FRA, ALy FIZlEYS % 1250/ — FICEMEAT
bNDE, FD—FERD /) — FIZH L TEEZITVWET, ZORRTIEOY 27
FrilldEHACEEEA, HODICKHE (0F 0. Vv 7 &7 L BIEEK) BIEBR 72D
5TY,

flae AEBRY 271 A b

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

} node2 t;

Bla7 TiE22o0//—Fxuavy 7L, MO/ —FIZHLTHHELZTH-> T
7:;) C a1 — F‘%/‘T—\‘Li?o
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fla7 MEHRYYZVAMDANTOU Y Z

void Hit Neighbor (node2 t *me) {
while (1) {
pthread mutex lock (&me->lock) ;
if (pthread mutex lock (&me->link->lock)!= 0) {
/x my IR x/
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->1lock) ;

XEEZHROREM

EMERZ. DLEUHPEIILZLETAL Yy FRETFHIZTE Yy 7 Lizwe EI2E
HLET, bdMHES b v 7 & L ITHHL 5,

SRR ZERD) & BHEDRMEDPERIZLZLETALY FEEFWIZTE Y 7 T& X
To COFEMHER, AP v 71X D RESNZRETITVE T,

FUEPBO LS, ALy FIEFREAEHT7 oy ZIREIZAY . MEPHbO »
7 R ETREIC L VMR LT, ZUPEHESNLOREFEE T, JIOAL Y K28
ShEEETLE, FOAL Yy FIFNICEMTAEMEBICY 7 F VR, #
DEMEHTTU Y 7 LTWEAL Yy FEIFURIL IS, ORI Sh7ZAL Yy
FIZHEMESHb T v 7 2 BB L, SHE2HOGEHEL £ 7,

R 7uLAICHETAAL vy NOMT, £UEERZfio CRE &L 272012
. EETLENLCOTO L ADOBTHRAE SN EFZAATNRER AT — 12, &M
EREOBIREHERT HLEND D 7,

AT 2= T HHE. TUy P ENTZAL Y RBREDIH IR E L0 %
JELFE$, 774V b SCHED_OTHER D&, AL v FIZHELIEN 126 > TIFO
mIINhFET,

REA TPz b EFE-A2T7OT532T 121



S EBOBER., HHTLANICEREL T LTB2 20l ) TA, &
HEHOEE > BIET 4B EFK 44 1R LT T,

Fa4 FMNEBOEN

B S

Py N .
RIFEBOBRIEOIHIL 123 — 3 ® [pthread_condattr_init(3T)]

LN R K by R
FRIFEB DRI HIIR 124X =T D rpthreadfcondattrfdestroy(ST)J

T e e
RIFLID A 2 =T DRTE 124R—=T D |—pthread_condattr_setpshared(3T)J

T s -
RIFLTD AT =T ORLS 125R—=T D |—pthread_condattr_getpshared(3T)J

SMHEMOA T — FEFEIZOWT, Solaris AL v K& POSIX AL v FDAHESE
2K 45 I1RLET,

£45 FUHLERORXIT—-TOIE

Solaris POSIX T

USYNC_PROCESS PTHREAD PROCESS SHARED ZoTatREMOT
OtADAL vy FOR
THZ & 572012
M35,

USYNC_THREAD PTHREAD PROCESS PRIVATE ZHOTAELADAL v
FOBTEITREE &
L0 HT %,
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FEZEHOREDMEME

pthread_condattr_init(3T)

pthread condattr init(3T) &, 2OA 7V =7 MIEEMFIFONTZEBEEZ T
73V MEIZOIELL $9. KBS 7Y 22 bozoonEHEBIE, ETHHICA
Ly FYZAT LI o THD B TOENE T, ZOMBDIFO S N7z & & D pshared
&7 7 # )V Ml PTHREAD PROCESS PRIVATE T. ML S 7ML k%
12070t 2ADOHPLETTHIPTE S LW ) FIRTY,

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

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

/* initialize an attribute to default value */
ret = pthread condattr init (&cattr) ;

cattr IARBE R L T —F BT, VAT AL o THYV B TONLBEEF TV 27 b
LT, cattr DA 2 —7¢ LTHY 9 5L, PTHREAD_PROCESS_PRIVATE
(777 4 )V }) & PTHREAD PROCESS_SHARED T,

S EREME % B 341213, pthread condattr destroy (3T) (X &> TH
AICHIBR L 2103 % ) ¥ A, pthread condattr init () PPN LI, A&
At 727 FNDKRA VI HRLET, £DOF 7V 27 FPHIBESI N WL,
FRMIIAE) ) - &BEEILET,

PR A8

EFERTRIIZO T, TRUHNORVEIR, =7 - AE L2 E2RLEd, U
TOWTNLOFEMEPEHENS L, ZOMBIIIKL, e dTA2HEEREL T,

ENOMEM
AEN =R %LT, ALy NEMRA 7V 27 FEMPETE A,
EINVAL

cattr TIRE S NTZEIER)TT,
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124

EHZEHOBEMEDHIRR

pthread_condattr_destroy(3T)

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

THNSA T

int pthread condattr destroy(pthread condattr t *cattr) ;
#include <pthread.h>

pthread condattr t cattr;

int ret;

/* BEEHIERT B */

ret = pthread condattr destroy (&cattr) ;

UKt

EFERTRIZO T, TRLUHNORVEIR, =7 —AE L2 Ez2RLEd, U
ToOEMFREESN S & ZOBBIIRKL, Wed2HEEzEL £,

EINVAL

cattr TIRE S NED R T,

EHEHOIIA-TDETE

pthread_condattr_setpshared(3T)

pthread condattr setpshared(3T) |&. 7B AHE (FTutAW) & T A7
LA (TO R AM) OELE LD ICEMHERD AT — T HFHE L E T, pshared B %
PTHREAD PROCESS_SHARED JIRFEIZR¢E L CHRUEKE AR L. £ DEMEHH
HAT) =WNICHFET 258, TORMELRBIEEO 70 ADA L v FORTIH
HFT&FEd, ThiE, £ T FIVD Solaris AL v FIZBWT mutex_init () T
USYNC_PROCESS 7 7 7 il 4 2 DITMLL ¥,

mutex @ pshared J& 1% % PTHREAD PROCESS PRIVATE (7 7 # )V MHE) IZF%E L 72
B, €O mutex ¥ ETELDRF L 7O ATHEBEEINZAL Y FIZELNE
¥ o PTHREAD_PROCESS_PRIVATE Z i L7236, TO®EEXA) VLo

YIVFRLy ROTATFI>Y ¢ 2000 F 3R




Solaris A L' v FIZB T cond_init () MU L T USYNC_THREAD 7 7 7 % f#i /]
L7l &, $hbbREiktEKemUIil% ) £9, PTHREAD PROCESS SHARED
(SIA AT S LT,

PA=R N A
int pthread condattr setpshared(pthread condattr_t *cattr,
int pshared) ;

#include <pthread.h>

pthread condattr t cattr;
int ret;

/* T XA x/
ret = pthread condattr_ setpshared (&cattr, PTHREAD_ PROCESS_SHARED) ;

/* 1 OO Tat AN */
ret = pthread condattr_ setpshared (&cattr, PTHREAD PROCESS_PRIVATE) ;

PR AE

EFERTRIZO T, TRUHORVEIR, =7 - AE L2 E2RLEd, U
TO&EEPmINEN D & ZOBBUIRK L, W d AHEEZRL 9,

EINVAL

cattr % 7213 pshared DEAHER) T,

EHEHOXI-TOWME

pthread_condattr_getpshared(3T)

pthread condattr getpshared(3T) (ZEM:A 72 = 7 & cattr O pshared DIIE
DAIT—TEERF L FF, ZIL PTHREAD PROCESS SHARED &
PTHREAD PROCESS PRIVATE D & H L2 Td,

THNSA T

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

#include <pthread.h>

pthread_condattr_t cattr;

(% <)
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int pshared;
int ret;

/% FMEHBD pshared ExHUST 5 */
ret = pthread condattr getpshared (&cattr, &pshared) ;

R0 &

EFERTEIZO T, ZRUNDOREV X, =T —2%EL-ZE2RLET, U
TOEEI BB END L, ZORBIERKL, Hed2HEEEL T,

EINVAL

cattr DEDHER) T,

EUEHOERAE

COHITIERMEROMH T EEFIILEd, K46 ZTDLODBBERLET,

®a6 RN ELBIL

FMEBCL BT Y

BEDAL Yy FOTH v 7

BZlfRED 71 Y 7

B S
SO

127°%— Y @ [pthread_cond_init(3T)

128 — Y ® [pthread_cond_wait(3T)

130~ — ¥ [pthread_cond_signal(3T)

132X = [pthread_cond_timedwait(3T) |
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®a6  RMEBBE Hi<

B S

A w K a - 741
EAV Y FOTH Y 7 R 133X — 3 ® [pthread_cond_broadcast(3T)]

SR DB :
HRIFZTOHIB 135X — ¥ ® [pthread_cond_destroy(3T)]

FEEHOMERL

pthread_cond_init(3T)

pthread cond init (3T) i&. co DT LML % 77 + )V ME (cattr 5% NULL)
WL L ¥4, 72, pthread condattr init() TT CTIIHEL THh 5 &M
BROBMEEZIRETHI LD TEL T, cattr  NULL (2T 5 DIE, 77 4 b &ff
ZHIEWA T 27 FOT FLARETOLFRLTTA, XE —DF —/N—~v
K25 ) £ Ao (Solaris A L v FIZDW T, 253%—®D [cond_init(3T)| * =
H),

PA=R N A
int pthread cond_init (pthread cond t *cv,
const pthread_condattr_t *cattr) ;

#include <pthread.h>

pthread cond t cv;
pthread_condattr_t cattr;
int ret;

/* FUERE T 7 4V MEICWHILT 2 +/
ret = pthread cond init (&w, NULL) ;

/* FRUWEBZ OIS 2 */

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

I EFR SN2 MF2%1E. ¥ 7 U PTHREAD COND INITIALIZER C. 7 7 #
VNEMEE SO L) ICEENHLTE 9, ZoRRIE, NULL Bz EE L T
pthread_cond_init () ZEMICH ) LB TLHIDLFELTY, =7 —F v 7Ii3rb
NFEEA,
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BEOAL v FCH ULMHZEEZ RSO E ZZHEOE L 2wt 730w,
S R HAOMALE 23RS 2356, 77 r—3 a v TEDEMEERIHAE
FHEN TRV ERER LR ER Y TH A

UKt

EEETRHIZOTT, ZRUMNORENEIEZ, =9 —DBELA2E2RLTET, L
TOWTFNLOLAETKBE I NE L, COBKITEM L., Sed a2 EEELTT,

EINVAL
cattr TIRE S N7 fEDERN TY o
EBUSY
ZOGEUERIBIEEH ST T,
EAGAIN
VEB) ) = ADFHTEEE A,
ENOMEM

AT = ARDIZOFMNELE DML TE T A

ZHEEHICLBZ Oy

pthread_cond_wait(3T)

pthread_cond wait (3T) (&, mp 23 TH AL T v 7 2 5 -F4/E1C X 0 ERiK
L, co TSR ERTIHFOTHELAL Yy F2 70y 2 LEd, (Solaris AL v F
2DV Tid, 255 — T D [cond_wait(3T)| % ZH),

Tary A7

int pthread cond wait (pthread cond t *cv,pthread mutex t *mutex) ;
#include <pthread.h>

pthread cond t cv;
pthread mutex t mp;

(% <)
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int ret;

/x FUEETTRY 2 %)
ret = pthread_cond wait (&cv, &mp) ;

Tay 7 ENzA Ly FEIFOR 291213, pthread cond signal() #»
pthread cond broadcast () Vg, 72, AL v FIZTY 7 FHIVOED AR
WKLo THhIFRZ ST T,

pthread cond wait () 2R -720 5 Lo T, F£HERIIHILT 5 LUDMHEIZ%E
L7242 LI3TEERHA, DD, FMEE2L ) ML 200l
DEHA,

pthread cond wait () 29RA & &3, 2L XTI —2RLI-EETH, FiZ
mutex (I LAL Y B8y 7 LIRFEL TWAIREIZH Y 3,

pthread_cond wait () &, FEEDRHELRIZT 7 F A ELNTL AT TTR Y
7 IKHEIZ7% ) £ 3, pthread cond wait () ZEFIEEICL D, ST % mutex
Oy 7 Z@ELTHhe7ay ZIREIZAD, 70y 7 IREPSELATICD ) — LK
FHREICE YOy 7 2ELET,

BEOHBEIZROEBYTY, mutex @ v 7 OEFE T CLEAXETFML T 3. 504
KB L &, ALy FIREMERT7ay ZIREEIZAD £, JloAL v Foi%
oA EET L L, FHEERICY 7P VP EbNnE T, Z2ORMGEHTTOY »
ENTV 1 2FREHLD) ALy Fid, 207 FViZE>T7ay 7 05K
EN, ) —Fmutex Oy 7 ZEELL)ELET,

N2 2 M7z A L v F2% pthread _cond wait () 2 ORAMICEENET SN
52LbHDLDOT, mutex Iy 7 2GS HENC, FHIREDKNH & % - 725:04%
b —HERMII L 20 ME% ) T A, KT = v 7% while() V—FIZAN, £
Z T pthread cond wait () MO TLHIICTHI L2 BHIOL 7,

pthread mutex lock() ;
while (condition is_false)
pthread_cond_wait () ;
pthread mutex unlock() ;

SUHERTHEROAL Yy FHE 70y 7 ENT0nbEE, ZROEDAL v K25, £D
JEZETT7 Oy 7R EN 5 NIEAETT,
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£ - pthread cond wait () FHDIHLAEA ¥ P TT, RYIREICE > TWBHHLY
HLBHoT, OB LAL Y FAPDELZHR (HHTHE) ICLTWwaEE, £
DALy FIZETL, By 7 LTWAHIZZ ) =Ty 7Ny FIOFET B L
9,

R0 &

EFERTRIZO T, TRLUHNOREIR, =7 - AE L2 Ez2RLEd, U
To&tErRt s s e, ZOBBIIEKL, XOMEZERL T,

EINVAL

co T7213 mp THRE S NAED R T,

IEDIL Yy RO JTOy &R

pthread_cond_signal(3T)

pthread cond signal (3T) (&, co T HBERTT7a vy 7 ENTWAHE 1 DD
ALy FOT78 vy 7 %L E$, (Solaris A L v FIZ2DWTIE, 256— YD
[cond_signal(3T)] % ZMH),

Tu by AT
int pthread cond signal (pthread cond t *cv);

#include <pthread.h>

pthread_cond_t cv;
int ret;

/x BELMEEN Y STV ERE x/

ret = pthread_cond_signal (&cv) ;

pthread cond signal() &, Y7 F IV E2H%EAH)ELTWAENERTHEH SN
72D L L mutex By 7 2 G LZIRETIHFOTHLTCZS v, 29 Lawnk,
BT 5 B DS5E S LT A S pthread cond wait () T7 O v ZIREEIZA S £
TOMIZ, FHERICY 7T VR ELNLAREDND ). ZDE
pthread_cond_wait () IZ/KAICFEBHT A2 LD £7,

YIVFRLy ROTATFI>Y ¢ 2000 F 3R




AT T a—=r7hEHE, Ty 7 ENA Ly FED L) IZIFEZ S b
#ihE L ¥ 9, SCHED OTHER DA, AL v FIFERIEMICH > TR sh

ij—o

ALy F2378y 7 ENTWARWENZERIZH L T pthread _cond_signal () %

EfrL bR INT Y,

PR B

EFE#HTRIZO0TY, TNUNDORERYEIR, =7 —P%ELZEZ2RLET, U

TOLEGEPHHEINDL &, ZOBEIERL, XoErzREL T,
EINVAL
o DT T FLADPIELLH ) THA,

fl4-8 pthread cond wait() & pthread cond signal () DOfEH I

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) ;

R+ 7oz befEo/7005307

131




132

RFZIIEED 7Oy 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;

/* FHFERTHRE LRI ETTO Y 7 %/
ret = pthread_cond_timedwait (&cv, &mp, &abstime) ;

pthread cond_timedwait (3T) I, abstime TIREL/-HHxBXsL 70y 7
REL AT 2 M EZBWT, pthread cond wait () &M UEIfE%x L &

¥, pthread_cond timedwait () 2R A & &d, 2L R LTI —ZRLALET
b, B mutex ZFOH LAL Yy FA%0 v 27 L THEEEL TW A IREETY, (Solaris
ALy FIZ2wTlE, 256%— Y@ [cond_timedwait(3T)| % %),

pthread cond timedwait () @70 v ZIRENF R EINE DX, FHEHIZY T
FURELNTELE ED, —FREDOIIBRTHRELRAEZHE /L X TT,

i - pthread cond timedwait () l&. WD HELAA X P THHY T3,

UKt

EFERTRIIZO T, TRLUHNOREIR, =7 - AE L2 E2RLET, U
ToO&EFEEESND &, ZOBEIZRKL, XOEZRL I,

EINVAL
cv ¥ 7213 abstime AL LT FL AL TWE T,
ETIMEDOUT

abstime TIRESNTEHZzH I TWwE T,
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BERILI N DR E SRR T ) 720, BRI NEEZ 2 HEHE T A LEDP 2O T, 3
I GM 2 HRMIC & 9 GElZ, Bl 49 2L T2 3w,

flag FHliEEDO 7T 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) {
J+ BN OBEOMm «/
break;
1
}

pthread mutex unlock (&m) ;

2Ly KO 70Oy 7#EE

pthread _cond_broadcast(3T)

PA=R A
int pthread cond_broadcast (pthread cond t *cv);

#include <pthread.h>

pthread_cond_t cv;
int ret;

[ FUEBTRTOEY T FVEZITD +/
ret = pthread cond broadcast (&cv) ;

pthread cond broadcast (3T) (¥, cv (pthread cond wait () THE S N72)
PHRTENAEBTT7Oy 7 ENTwE, §XTOALy FOTa Y 7 Z2FEKELE
To ALY FS7H Y 7SN TWRWERERITELT
pthread_cond_broadcast () ZFE T L TH ML I N £ ¥, (Solaris A L v F
122V TlE, 257%— T D [cond_broadcast(3T)] % £MR),
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UKt

EFE#TRIZ0OTY, TNUNORYEIR, =7 —PRELZZEZ2RLET, U
ToEMrRIEEh D L, ZOBBIIEKL, ROEZRL 7,

EINVAL

co DT T FLADPIELLH ) THA,

SMEERICHT A7 — Ry ¥ 2 hOf

FUEBRTTH Yy 7 ENTVATRTOAL Y K25, &9 —EHEHe v 7 %5
BETHE) b0 THEIHHALTZE Y, 2tz

I¥. pthread_cond_broadcast () ZfiHT 2 LW L&D YV — AIZx LT, £D
VY —ADRMENLEFCAL Yy FHITHESI L LI LS TEXET GEME, 1
410 xZR L TLZE W),

fla-10  FUEKICHTLZ 70— FFy 2+

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) ;

ERED I — FHID add_resources () T, RDOMITFEEL TLZ S v, MHAEHEM
0y 7 O#EPHNTIL, resources ®HH & pthread cond broadcast () DITF
HMLIRELL2hIATR-> T T VE A,
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pthread cond broadcast () l&, ¥ 7 F N &#kb ) & LTWAEHELKTHMS
Nn7zb oL E DA v 7 258 L72IRETIFTH L TS v, 29 Lawn
&L BT B SRS E L T2 5 pthread cond wait () T7 1 v 7 IKEE
WCAZ ETOMICHEHEBI Y 7T VR RELNLWRESGD ). ZDOHE
pthread_cond_wait () (ZKAICFRELHET A2 L2 D) 7,

FEHZEHOHIRR

pthread_cond_destroy(3T)

pthread cond destroy(3T) (. co 258 T &ML HIM: L £ 9, (Solaris AL v
FiZowWTid, 255 — Y ® [cond_destroy(3T)| % Z:HH),

PA=R N A
int pthread cond_destroy(pthread cond_t *cv);

#include <pthread.h>

pthread cond t cv;
int ret;

/* FRUEBZEHIRST B +/

ret = pthread_cond_destroy (&w) ;

FMABORLBHEBIIER SN T A,

PR B

EFE#HTRIZO0TY, TNUNORYEIR, =7 —PR%ELZZEZ2RLET, U
TogtErtsns &, ZOBBIIRKL, XOEZRL T T,

EINVAL

cv TIRE S NED R TI
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[z Lsh] BE

pthread cond signal () ¥ 721d pthread cond broadcast () XU T &
&, ALy FORMEBICHEEY 2 AT v 72 RFL TRV E [IFES
LiEM] (lost wake-up) & V) MIEDPEL L Z LB ) £§,

ROFTRTOFEMICHEET B2HE1E, 2OV 7 FIVITIIHRP 20T [IFORE S

LEN] »FEAEL T,

m HBHAL v F)'pthread cond signal() 7213
pthread cond broadcast () MU T

m DALy FOPEMEOFM L pthread cond wait () IFONHLOBIZH 5

m FEHIREDAL » Fen

[£EE /HEE] H&E

[HEpE / MEE] MEZ, #7702 9530 71T 2 MEOHTH —#KI2 X<
MHENTVBELDDT1DTT, TOMBEIZROL I ICERLENT T, ¥4 DK
RO 1Dy 77 E2FEHDAL Y FAFEHELET, ~HDAL v FEEES,
bI)—HDAL Yy FEHEBEZ LI EST, EEEINY 7727 =% % AN, HE
BNy T h T ELET,

EREZE, Ny T 7ICEENTELETT =2 ANL I LN TEEEA, HHA
X Ny 7T HEOMET - 2 WY T LA TE IR A,
FEDRIEDY 7TV EFFDOAL Y FOFBATHI R FMHEABTRT Z LIZLET,

Bl 4-11 TlZ, %9 L72FEBATH & L Cless & more D 2 D% fFH L TWE§, less

ENYy 77T NORMBHAT v M 25D EEDT-DODFFBATHIT, more 1T TEWMAHE
MENTNYy 77 A0y D EFOHBED-ODFHLITHITT, T2, Ny 77H
FRFICHBDOAL v FIZXoTT 72 ASNBWEHIZT 572010, Ak v

7 (mutex v 7)) HHLTVWET,

a1 [AERER /B MEE RIEK

typedef struct {
char buf [BSIZE] ;
int occupied;
int nextin;
int nextout;
pthread mutex t mutex;

(#% <)
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pthread cond t more;
pthread cond_t less;
} buffer t;

buffer t buffer;

B 4-12 13, AEZMMORILTY, RAIC, mutex c T v 7 L TNy 7 77— ¥ Hik
(buffer) HR#EL LT, KIS, THDLERT BT —F D72ODZEZI N o B M
BLET, ZEDLWVEAIL, pthread cond wait () ZIFOH LT, [Ny 77
MIZZEEHD L] 2RTEM less 12V TNV FELNTLLDERFDOAL v FORE
BATHNCAD £9,

[AF12. pthread cond wait () DIFUFHLIZL 5T, AL v Fid mutex DH v

7L E Y EEFRAL Yy Fid, JEPRIC G THEFAL Y KV 7T
ko TANLOERELET GEMlIZ, #1412 2L TSV, EFICY 7S
WIELNTL DL, less ZRio TV A—HFHOAL y FAPIPTREZ ST T, L

"L, DAL v Fid pthread cond wait () 2SR AHIIZ, mutex @ v 7 # H
/BT LLENH) £,

ZDEHIZLT, Ny 77 T = EENOHBEYMT 7 ARSI NTE T, FD
B, MEZAL Y FIINy 77 ICRBICLEDNHLDPHERLZTRIER ) THA,
ZEDVHLGEE, ROOKRMFEHAT Yy MITFT—%% ANT T,

CZDLE NV T FTIT=IBANONLDEHEEZ AL v P> T 5 gk
BH)ET, £DAL Y i3, ZHEH more TREHBIREL o TwE§, EEHEA
Ly FlENy 77127 =% % ANLb &, pthread cond signal () ZIFONH L
T, FHHREBORYMDOHEZZIFTREZ LI T (FHREOHEZ VW E &,
C OO L3 S E 7).

1=

wEIC, EEZEAL Y Fidmutex Oy 7 2L T, fEORAL v 233Ny 7 7 57—
ST BETEA LI L ET,

fla12  [AREE / WEE] ME — fRER

void producer (buffer t *b, char item)

{

pthread mutex lock (&b->mutex) ;

while (b->occupied >= BSIZE)
pthread_cond wait (&b->less, &b->mutex);
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assert (b->occupied < BSIZE) ;
b->buf [b->nextin++] = item;

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

/* BUEDIREE: [b->occupied < BSIZE A2 b-snextin Iy 77
DRDEEAT Yy bDA 7y 2 A] $721F [b->occupied == BSIZE
M2 b-snextin XKD (FAENTWD) A0y bOA YTy 7 A, Thid
HEHEIZL > TEIZENS (Bl: b-snextin == b-snextout) | */

pthread_cond_signal (&b->more) ;

pthread mutex unlock (&b->mutex) ;

LD IT— FHID assert () XOHAFEITEEL TSV, T V381 JVERIC
NDEBUG % %EF% L 2T 1LIE, assert () EROELHIICEHELE T, T4abb, 515
HE (0 DA ofE) o L X3 ATH T, 51z 0) DL EiE T8 7T 4 &iEif
WCHRT ST T, TOLHIT, EfTRICEEL-MELY -7 IR T 805~
VFALy F70 77 HFICHE L TWE T, assert () 3TNy 7 D720DHHH
GEHRDGZTINET,

/¥ BHAEDIREE: | TIHEEL I AL MEBSDD assert () TRIELAFVLI b L
FHA, L2L, mBEACEHRITLIICEEMETELDT, 22 TRTETEHL
TWwWIEd,

FFED assert () T X Y MG OFRERIIF, 55 AEXOHITT, AZEK
3. 5 ALy FPARERPOLEEEZLETL TV LREHZRWT, 707 7 L0D%
TICEDBOEICET IN L VWiHHENRNTT (DB AHA assert () DiHRIE, Lo
ALy FPVOET LG ETIEICETHHRETT),

AERIFEFICEELTHETT, 70774 7F AP LTHIRMICEI L 2T
b, 7077 00T AL SEAERNICESHRATHEZER DL Z EARIITY,

LFROEEHEITI— FNOIT XY PTERASNZAERZ, ALy FBZ0a X2
PEtd— FEa 2 UERICIIFEICEERZDVES, L2rL, 1%

mutex unlock() DT CHEAICEEHTL L, LT LIFICHE TR FE

Ao assert () DT HRAIBB LA, B2 ET,

2F0, ZOAENIT, AEEEFIIHEHBEEN Ny 77 ORETLFLLH) ELTW
HESPANE, BICEE LR DL ) EBREZEE L TCVWIET, AL v Fid mutex D

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



EF TNy 7728 ELTWwB L E, ZORENXDHEEZ —IKFMIZBIZLTO 2T
Bho LML, WEPET LAZOAZROBEZHUVEICRSZTNIER Y TEA,

Bl 4-13 1&, HEAOWIETY, ZORBEOWIIIEEE DGE &I T,

fla1z  [HERER / HEF] 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--;

/* BUEDIREE: [b->occupied > 0 A2 b-snextout 1¥/¥v 7 7 HND
RODOERFINTWAE ATy b v 7y 7 A| $721% [b->occupied ==
2D b-> nextout XKD CRMH) A0y b YTy o7 A, TNITAEEHE
IZEoTwsiEwiZEdnsd (fl: b-s>nextout == b-snextin) | */

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

return (item) ;

v T F

£~ 7413, EW. ¥4 7 2 b T (Dikstra) %5 1960 Db ) TAHICEE L2710
FIGIVIFETT, Y427 A0~ 7+ TN, FBEHEOETE EF L
L7 DTT, —FIC—AROFIHE L 2N 7 W EROFERE % BV iFE»~RT L
728\,

COBERIEERET LONP LT 4 TYo FIBIIHBXHEIZAL L&, £Y 7+
DIRREDHEATRF IR IS 2 DR R T TR D FH A, FIHSHMEXEICA S
v 7 4 OREI, MOFIHEAPHRXEIZA L DEEIET HIREIZELL 7,
HIEX A5 2 FEIL, £~ 7 + ORREZ #EATAFIREEIZR L T O B HL 7 HLR
KEIZALZENRTERE )L aThE R THA,
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IV IO T Hid, B8R TRHAINE T, AL v FIZH#ETIFFT
ENLEDOEEL, TOREITLEZZEEMOLE L7017 £ 120 LT P #ElEY
FEITLET,

COEEEL )L LAERMICHHALELL ), ALy Fid, £~ 7+ O IEICE
LOEFERGZITNE L DERA, T2OH1 %252 ETEY 7+ DEEEHEL &
To SN PEMETT, MWHBEET Lk~ 7 +1d, VIBRERZFEFT LTS, 20
EE1Z2MRA2ZIETEY T+ OEELRFELET, TITULTFORITNELRS
BWIEDHDET, INLOKBIEL R FHRIEICLIDIT) 2 & T, T IdHEME
Mg &, BEERIZt~ 7 4 123 2 JIOBNED AT DI A GBI H 5
5TF, PHETIZ, 1 25K ERMO LY 7+ OEFSETRIFIUIR Y T A G H
B2, BV BOEPAIC RS nwZ b, ZOMPBIKEOMHEE Y & 1771/
SV EMPRIEENE T),

PIMEE VIRMEOE L L OEERETE FHIE L2 VI I LaTIER ) $8
Ao 728 21X, ML T7 +I2XF LT 220 v IEESRFEIZITOIEE, 0Ok
TTADOHLWHEERRDLDD 22T RKREL hoTwhRITUELR ) T A,

FATANINATYINLES/22EbH), P L vORGTHRERIIBATIIEZ
LAEENOLNTWET, BEFEFTIZ, PIdAF T ¥ FiED [prolagen] &\ HiFh
£ L ET, ZOiEUEIE [proberen te verlagen] T, [/HhE<T5] &) EKRT
$o T/, vid [verhogen] ZEL., [KR&F2] LVIERTYT, 2Dk
. ¥4 272 707 27=%)/— 1 [EWD 74] THBHENLTVET,

sema_wait (3R) & sema post (3R) &, ¥4 7 A M T D P#{EL VIMEIZENZE
N L TWET, F/2, sema_trywait (3R) &, P BIEDEMHAFE DR TT,

COREKE, THLAL Yy RS~ 7+ D ZLGIK 72D T hide o

RWIEAIE, 7B 0 DA oEERL £9,

w743, 2k~ T AT P HEY 702 IR ENE T, 2L
740 E1DOELLDPDELPEDVT YA, —F. By MHET 7+ IZES
DEBEOME L LI ENTET T, 2L~ 7+ 13, HEWIIIHESMT v »
(mutex T v 7) TV ET,

VHEENTIEH ) THAD, mutex 1Z0 v 7 ZRFLTWBE ALy RZTVZD
0y 7 2T RELDTT, —FH, E¥74IE ALy FP¥Ex 7+ 2RFFL
TWa| WA RZNDT, EOAL Yy FH vIEE(T4D

%, sem post (3R)) TFEITTE T,

Hy MHET T 4 1E, mutex & EDIHEH SN ELUHEKLREORIVZH I

To ZLDOEE. FUEBIV A Y VL~ 7+ 2R L7208 a— FHMEiE
fbsnE 4 GEfllIZ, BBl 2L TS V),

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



mutex & & b ICRBEREEMNT2HEE, 7077 40 0GR R#ET 5008
HARAGZETHLNMIRDE L, E2AH, v 74 TELTLIZ)ERDEE
hoo BALEDDH EVS TEGIME ) LT 07T LAHFRHE—-CHBELICC D
To O, [WIFTHT T IV 71285 goto] LIFIENRTWE T,

SR 7 1

w74k, BOEEESTVWEBO A Y L ¥R BT ENTE T, WER.
VY= AR T 5T 7 AOMEEZEINLHNT, ROLHIIEHSNE T, &
W2, FHTTRER ) YV — 208 < 7 + IR ELE T, Z0%, ALy FidY
V—AMEINMENE L ECET T A OEERFHIREICLoTIHRL, VY -2
MHIBEE NS & ZICHEFRIEICL o TTIEHS LET,

YT DER O Ro2GEE, VY =AW e EZR LT, DA,
LT ADEAX 1RO FIETHE, ALy Fidb~7+Dfl20 LW k&L 5B
Fc7uvrzEnFI,

#47 LT FIZEHATEIL—F

B S5

H]
t <7+ 0wt 142 — 7 ® [sem_init(3R)]

t~ 7+ OINE 144 — 3 ® [sem_post(3R) ]

EY7AOERELTE Y7 145/ =Y ® [sem_wait(3R)]

s gk
v~ 7t OWHE 145 =Y ® [sem_trywait(3R)]

L7+ ORI 146X — Y @ [sem_destroy(3R)]

Y7+ id, TOEGBERMEFRLEAL Yy ST HILER WO, YT F Ny
FITHDONTVL L) BIERPIO A R MBEHEEHR TS TS, $72, ¥ 77+
HEDPREZF> TWE720, FUEREMHT 256 LE s THEbD v 7 %
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RS L% CORMMITHIITE $ T, 272, £ 7 + RHEHEE v 7 1205
I TIEH D T A,

LT A THEBEDAL Yy FAIT Oy 7 ENTWEEE, FNHEDAL Y RABEDHE
FTT7uy 7B ENL2IE, HICEEL 2 ITNIEARETT,

7, HHTLEICHIEE N T LESH ) 925, BHEEH) A,

t~ 7+ OHEE

sem_init(3R)

A=R A
int sem_init (sem_t *sem, int pshared, unsigned int wvalue) ;

#include <semaphore.h>

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

/* 2= 7 OEL */
pshared = 0;
value = 1;

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

sem_init(3R) (. sem DT v~ 7 + LH % value DIEIZWIMFEE L T 3o pshared
DEA 0 %6, €D 7+ I 7L AMTHATE LA pshared DFEHY 0 LLAE
b, 037+ EI7TR L AMTEAETE LT, (Solaris AL v FIZDOWT

X, 257X =T ® [sema_init(3T)] % ZHd),

BEOAL Yy FRLREILE~ 7+ 2L L TEWwirE¥ A,

Flo, EOHELZzEY 7 4 iE BOAL Y FCH SN TV A IRELD LD
THEHOEMLL TRV EEA,

R AE

EFE#TRIZ0OTY, TNUNDORYEIR, =7 —P%ELZLZ2RLET, U
TOFEFOVTIrPHH SN L L, COMKIIEKL, XoEZzRLET,

EINVAL
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value DE7LY SEM_VALUE MAX X TWE T,
ENOSPC

FOEXT A LT 2DILEL ) V- AR ENTWET, &~
7+ OffilfR SEM_NSEMS MAX 123 L T E 4,

EPERM

FOEY T+ 2 LT 2DICLELFELZO T UL AN > TwEH A,

Tt AAT—TTE< 7+ A LT A

pshared DAEDS 0 DY EIE, 2O T UL AND AL v FEZFNZDLY 7 + 2T
EF9,

#include <semaphore.h>

sem_t sem;
int ret;
int count = 4;

/* ZDOTAXLATORMER */
ret = sem_init (&sem, 0, count);

T AMAT—T T~ 7+ AL T A

pshared DAEDS 0 A OB A E, O TH L AL > TED R~ 7+ 3FSN T
B

#include <semaphore.h>

sem_t sem;
int ret;
int count = 4;

/* THEAMTHRE */
ret = sem_init (&sem, 1, count);

ZaiftEt~7 #

sem_open (3R). sem_getvalue (3R). sem close(3R)., sem unlink (3R) D%
B, ARty &t~ 7+ 2B S35, BILA. HIBRS 20122 NENEH
TZ %7, sem open() Tld, 774 VI AT LOZHEM CHRPER SN/
X7 AR TE T,
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GHIFTE L~ T A E T U AMTHAE EINS LT T 4 IZBTWFE D5, pshared fET
BB NRNALTERENLHPERLRY 7,

il & v~ 7+ OFM
3. sem open(3R). sem getvalue(3R). sem close(3R). sem unlink(3R)
D=2 TN R=VEBMLTL2ZE 0w,

YT+ DNME

sem_post(3R)

TN A T
int sem post (sem_t *sem) ;

#include <semaphore.h>

sem_t sem;
int ret;

ret = sem post (&sem); /* YT HIMHET 2D */

sem_post (3R) &, sem BT 7 + DELZFEFIEICL o T1 R LET, £
DEIX 7+ TTUY 7 ENTVELALY FHEHLLEIT, €OAL Y FOHHD 1
DDAV vy RP78y 7RI E$, (Solaris ALy FIZDOWTIE, 259RX—T D
[sema_post(3T)| % Z:HH),

PR B

EFE#HTRIZ0OTY, TNUNORYEIR, =7 —PRELZZEZ2RLET, U
ToEtErtsns &, ZOBBIIEKL, XOEZRL T T,

EINVAL

sem DHETT7 FLADRELL B T A,
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v T74DEICEBZTOY Y

sem_wait(3R)

A= A
int sem_wait (sem_t *sem) ;

#include <semaphore.h>

sem_t sem;
int ret;

ret = sem wait (&sem); /* t~< 7+ DEDEALEZFED */

sem_wait (3R) &, sem DRI L~ T7 + DEHN0 LY KRS LHLTALY F&7
Oy 7L, 0L)KRELC oL YT+ DEEFETHREICEIoTLEHS LET,

R AE

EFEETRIZOTT, ZNLUHOREYVEIZ, =5 —8E L2 2Rl TFT, LU
TOWTNDOLELEBEESNE &, ZOBEKIIEKRL, XOBEEEL T3,

EINVAL
sem WERh T FLAZI L TWT§,
EINTR

COMBUZY 7T VEI AR EATVE LT,

YT+ DRE

sem_trywait(3R)

Ta by AT
int sem_trywait (sem_t *sem) ;

#include <semaphore.h>

(% <)
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sem_t sem;
int ret;

ret = sem_trywait (&sem); /* £~ 7+ DEDOEALEFED */

sem_trywait (3R) I&, sem 2SFT L~ 7 + DEAT0 L ) KE WA LR #5E
WEoT1IHL LET, COBBME7ay 7 L aWVEEXBREWT, sem wait () &[A
CEEzLEd, 20, RUMLABEIZETCITRD £,

UKt

EFERTRIZO T, TRLUHNORVEIR, =7 - AE L2 E2RLEd, U
TOWTNPOFRMEFBINEN S &, ZOBBITEKRL, KOfEZEL ¥,

EINVAL
sem BRI %7 FLAZIELTWET,
EINTR
COBBIZY 7TV EI AR ATV LT,
EAGAIN

ZOER T HIFITTIIO Y7 ENTVEDT, sem trywait () TH7ZHIZT Y
7 CTEItA,

<% 7+ DHIfE

sem_destroy(3R)

THNSAT
int sem destroy(sem_t *sem) ;

#include <semaphore.h>

(#% <)
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sem_t sem;
int ret;

ret = sem destroy(s&sem); /* t~7+ ZHIRT S */

sem_destroy (3R) (&, sem DRI~ 7+ 2 HIR L 3. £~ 7 + OitfEHEEIE
it E R Ao (Solaris AL v FIZOWTIE, 2608 — 3 D [sema_destroy(3T)] %
Z ),

ROl
EEHETHIRO TY. ZRUHNORED X, =7 —dFELLZIEERLES, M
TOFEEPHI SN G &, ZOMBIERIL, ROMERL T,

EINVAL

sem DHET T FLADELL DY T A,

[EEE / HEE| HE — £ 7+ & 71201

Bl 4-14 O F— ¥ HEEIZ, SMERICE D [EES / HEE] BEO 2 — FF (51
411 BB OF = FHEEEPMTHE T, 2200~ 7 + TEREN, Ny 7 7 OffH
FAOy MEERFEHAD Y Mz R LET, Inoob~v 743, KEHAT Y b
MNTELETHEERLZFCE, HEAT Y PP TEL L THEELFEET,

Bla1a (AR /HEE] ME — <7+ 2 flio 726

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

} buffer t;

buffer t buffer;

(#% <)
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&

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;

CITIE, IO (NAF)) kv REHLTVEY, IR 2 ER L

T4 T, MHEFHMET v 7 (mutex By 7)) ERILEEEXLET, 2D220DEY T+
. BEEOEES L EBROREH AT Yy "PHEETLIHEL . BEONEES L8]
DFFEAAT Y bPGAET AEIT, Ny 77~ \OT7 7 A% Kl L3, KK
CDL)BEGAETIE mutex ZHHTRETT, <7 + DM ZRT 720124
WL TWwES,

fla-1s  [AEHE /HEH] WE — &EE

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) ;

flate  [EREF / HEF] HE — HEE

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;

(#% <)
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sem_post (&b->cmut) ;
sem_post (&b->empty) ;

return (item) ;

A [ EEAAOY VTREME

A/ EFEAAT Y 7 12X 5T, RESNIIEY V- AT AT T A
BOZFAMY) P 2 X ARDTEEICR ) T3, iAMDY / HBEXAART Y 71X
H—FEKT, [FHAIY | /3 [FEXAAKR] E=FTHY ZHETT, VYV —
AHRERTHIZE, ALy FEEFFHMNA2E S AR v 7 2 EET LLEDSD D
T, PMBMICEEAAT Yy 713, £TOHARY T v 7 WML EN L T THEMIC
) EHA,

T=F N=ANDT 7 2 AEHAHAMY / FEZAHTy 7 AL EHFTEE
o ANV BIECI > TL - FOERPELLEINLE I L RVOT, FAND
J EEAAT YV TETF—FIRN—ADL I — FE2EITLTCHAMS Z LD TEF

Fo T—FR—ZA%FHT A6, EEIARBREIHHMBN 2E X RAADT v 7 2 #EG
LT eh FdA,

TT7 AN hOFANY /) EFEERAAT Y ZIEWEEET T LI, BEA TV MR
B L. SNEOMM LR TRIER ) TRA, GZARY / EEAART Y ZEMEIELT
TN r—va 02— FORBVEICTIEDTERELTHIEENL VDT, Z0
B FR RO CTHEICBIETCES T, T2 THMLZmARY / EXAA
Oy 7 EMEBRIET %L, ROEKIRLET,

BiAEEZT Y Z7IZBT 5 Solaris ALy FOFEHEIZOWTIE, 230%— YD [pthread
ZHS S 2000 % I — GiAMNY) / HEAAuy 7] 2ZHLTE
R
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xa8 FANY / FEAs0y JEBHEOV—F

(s ZH%

e e x 0 .
T;j;i%ﬁ%ﬁ: HERAT Y 7R 150 — ¥ ® [pthread_rwlockattr_init(3T)]J

=% EEa .

T;Z;gﬁ F?F/ HERAT Y 7R 151 — 3 [pthread_rwlockattr_destroy(3T)]

=% EEa .

T;j;gé%/ HERAT Y 7R 151 — 3 ® [pthread_rwlockattr_setpshared(3T)
n

e 4% 0 .
Tj&t?\)gi 12/ ST Y 7R 1528 — 3 ? [pthread_rwlockattr_getpshared(3T) |
!

AR /I EZAAO Y 7TEEOMERML

pthread_rwlockattr_init(3T)

#include <pthread.h>

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

pthread rwlockattr_ init (3T) l&, @AWY / F Aoy 7 EMEF 7T 27
Fattr D, FHEIZL o TERSNITRTOENEZ, 77+ )V MEIZWELL 7,
ML FE A OFANY /) FEAATy 7@+ 7Y 27 PEfREL T
pthread_rwlockattr_init ZIFOM L7286, TORRIIKRERTT . A
D/ FEAATy 7EgEAT T b eflio THMIHLENZHAMY / FHEZAA
Oy 7, B+ 7Y 27 MOEBEE25 25 ALK HkEEh) OpEbx
77z Td,

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

ENOMEM
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ALY /S FEEAAT YV JEEF TV 27 PEMELT 272002 E) =52
DEHA

gAY [ EZAAD Y 7 BEMEDHIBR

pthread_rwlockattr_destroy(3T)

#include <pthread.h>

int pthread rwlockattr destroy(pthread rwlockattr_t *attr);

pthread rwlockattr destroy(3T) (&, @iAHY) / FEZ ALy 7 EWA TV
7 bEHIBELE T, BIBRL724 7Y =22 b %, pthread rwlockattr init () O
IO LIC X o THOWEILS 28112 o 7286, €OMRRIIRERTT, FiE
IZ&X 5 Tld, pthread rwlockattr destroy() (&, attr ST 54+ 7T =7 b
CAEREZRET 2HEbH ) 7,

ROl
ERHETHE 0 T TAPUHNOR) L, =7 —p%AELZZEERLET,

EINVAL

attr SR TEITER) T,

gAY | EEAAOY VTBRMEDETE

pthread_rwlockattr_setpshared(3T)

#include <pthread.h>

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

pthread rwlockattr setpshared(3T) i, 7H L AHEGDOFHEAMY / FEZAM
0y ZEttreseEl 9,
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PTHREAD PROCESS_ SHARED

FARY / EERAOT Y ZPE DB TCOENTVWELERAEY =T 7 ATELTAN
TOALy FIZ, @A) / EERAARTy 7O8EEZFTLET, k070t
AL o THAEENTVDZ AT IZEPNHARY / EBEART Y 712 LT
BEIMTT,

PTHREAD PROCESS PRIVATE

FAIMY /) FEEAAO Y ZEBETE 20, Zoay 72 MIMLLZAL v F
ERMUTHBEANTERSNIZAL Y FETTY, #5270 ADAL Y FH
LAY /) BEERARO Y 7 EFEELE Y L LGA, TOBRIRERTT,
Tut AREDOEEDT 7 4V MEIX, PTHREAD PROCESS PRIVATE T,

ROl
EFHHETHIZ0 T TNPUHOR) IR, 7 —HFAELZZEERLET,
EINVAL

attr F 7213 pshared 757~ TAEIZHER) T I,

A [ EZAAD Y 7TEMEORE

pthread_rwlockattr_getpshared(3T)

#include <pthread.h>

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

pthread rwlockattr getpshared(3T) (&, 7H X ALFOHARY / FHE AL
Oy 7 EEERIELE T,

pthread rwlockattr getpshared () . attr BWZR 2 WL FADBEMEL T
T kb, TUuAAGOREOMEEPIEL 5,
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RO E
EF#ETHIZO0TY . ThPHOR) IR, =7 —FRELLZZEERLET,

EINVAL

attr 7213 pshared 7°7R$EIZHER) T Y,

ALY EZFAAOY 7 DFEH

ALY/ EBEAATy 7 OEWEREL D LI, AN / EERAT Y 2 F
DLDOEMILL T 5., ROEEKEM - T, GiARY / FEAHruy 7 2HHLE
ZZEHIBR LD, gy s Foiduy JBEBELAED, uy s xikAoDTET T, 22
THPL72GiA Y /) FE ALy 7 EWZBIET 28 EZ,. ROKITRLET,

®a9 GANY) / HBEZAAT Y ZEEDOINV—F ¥

(s ZH%

= x5 5 #
?EJ*HX VTS AmT 7 DY 154 — ¥ ® [pthread_rwlock_init(3T) |

TAHY SEEAAT Yy T DFEH

TRy 155-¢— ¥ ® [pthread_rwlock_rdlock(3T)]

ST ey 2 S W N )
?:E ? ? 0/)% ;:;;\E;)lt)z { ; Sk 1562 — 3 ® [pthread_rwlock_tryrdlock(3T)
= ETE . o
;iiﬂg ? ; F3bany 7 OES 157 — 3 ® [pthread_rwlock_wrlock(3T)

STy 2 S W N )
?:IIEZ Z é;gii\lé { ; Sk 158 — 3 ® [pthread_rwlock_trywrlock(3T)

= X . s
AT il XA 7 DR 158 — 3 [pthread_rwlock_unlock(3T)]

o e x s } _—
AT il ZihAm w7 OHIER 160X — 3 ® [pthread_rwlock_destroy(3T)
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A | EZAAB Y 7 OMERE

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;

154

pthread rwlock init(3T) &V, attr B EIN L EMEL MR LT, rwlock 7%
ZWT 2HAMY) / FEAHBT Y 7 2 WEMLL £ attr 2° NULL D6, 77 +
NV EOFEAY / FHEAATy ZIEEPELIT T, ZOLEORKEE, 77 4L
FOFAIY /) BEAART Y VIEEF TV 27 FOT FLARETHELFELT
To VoA L7za y 703, DR L THEMHT 572012 UMIME Y 200 %
Ed ) A LRI 5 &, GANY / FEAHTy 73wt sh, vy
7 DR S NTIRBEIC 2 ) £, IMLEADOTANY / FEAHha v 7 24REL
T. pthread_rwlock_init () ZIFOH L7236, TORRIEIAETT . KWK
WL L 2 W THARD / FEAATy 72 HHALLGED. TOREREIANETT,
Solaris A L' v FIZ2WTid, 231—=T® [rwlock_init(3T)] # &ML TL 72 & v,

77 AN OGN / EEAAT y 7 EEEFHT O THN

\¥. PTHREAD RWLOCK INITIALIZER &\ ) V27 HZEMHL T, HWIZE ) BTH
NTWVLEANY / FEAHTy 7 2L TEE T, ZOHBEOHRIT, /57

A — % attr IZ NULL % 8% L T pthread rwlock init () ZIFONH L. BBy
b L7cL 2 LRMUETY, 72720, 9 —F v 7P EFTESNTIRA,

RO E
EH#THIE 0T, TRLSOR)HIZ, =7 =25 ELZZ L E2RLET,

pthread_rwlock_init () 2YIEWIZH T L7Zah o 72546, rwlock 3 HIHIML S
T, rwlock DNFIEIERERT T,

EINVAL

attr F 7213 rwlock H37R $EIZHER T,
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pthread_rwlock_rdlock(3T)

#include <pthread.h>

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

pthread rwlock rdlock(3T) &, rwlock 73BT A5 AM D / EEXAAT v 712
AR Ty 7 EBEHLE S, FEXARDP T v 7 2RFFET. mANY / FEAA
Oy 7 T70y 7 E3NT0EEZIALD VLG, IFTH LA L v FIZFHEARDY
Oy 7 2ERLET, HF2AADPOy 7 2REFET. 0y 7FFLOHFIALDD S
ek, WMOHLALV Yy RPmARY Oy 7 2 ERTL0E) 2EAETT, H&
AHBDZAIY /) EEAAT Y 7 2 RFELTOLEEIE, W LA LY FidFEAs
Whuoay 7 2ERLEEA, ANY) Oy 7 ERIN WS, IR L AL v
FiEfgmARY)y oy 7 2 EGd 5T 7uy s LEd, 250, MO LAL Y F
lX. pthread rwlock rdlock() 2HRENEZHEL ¥ A, FOH LI, If
OCHLAL Y K3 rwlock (& EAAT v 7 % RFT L2846, TOBEEIALETT,

BERAAAPOFTOIO y 7 2 HEHTE L VWHEL BT 272012, EBEAARDH
AW IERT DL HICFEETETT, 72 21, Solaris AL v FOFEETIX, &
ERBDFHARD ITEIL T3, 233%—= VD [rw_rdlock(3T) | Z#Z&M L TL 72
Sy,

ALy FiE, rwlock \[ZEBOWATHW ZFHANIT v 7 2 RFETES LT, 2F

. pthread_rwlock_rdlock () DI LA n BRI LT3, ZOHE, A
Ly FERBOGARY Wy 7 EEAT DT NER ) $EA, O F

. pthread rwlock unlock() % n MIFONH S 2 ITHIE% ) TR A,

pthread rwlock_rdlock () 7%, ML EN TR WHEAIY / FEhiay o
R LTI SN2 E, CORBIEAETT,

AW DO DFEAIY /) EERAAT Y 7 EFFOTWDELAL Y FIZY 7 F A5k
SN E. ALy IV ZFUNY RIDPLESLE, AT EED) ARD 2o
A LRIMIC, AR OO DHmAIY / EXAAT Yy 7FELEHRBLE T,

ROl
ERHAETHE0 T TAPHNOR) L, =7 —p%AELZZEERLET,
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EINVAL

attr F 7213 rwlock H37R $EIZHER T,
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pthread_rwlock_tryrdlock(3T)

#include <pthread.h>

int pthread rwlock_tryrdlock (pthread rwlock t *rwlock) ;

pthread rwlock tryrdlock(3T) . pthread rwlock rdlock () & [RERIZHE
AWM By 7 EBHLET, 72720, WINDLDAL v RS rwlock \IZFEZAHRT v
7 EBRFEL TV A, rwlock TEXIAAZXL Y F2370y 7 ENTWaAEE, C
BIEUE LB L £ 97, Solaris A L v FIZDWTIE, 234 — T D [rw_tryrdlock(3T)]J
ML TS v,

UKt

rwlock 2RI LHAMY) / EXAAT Yy 74+ TV 27 MIHT AHAN) O v o
W/ EINTHE, RVEIZOTT, 2N ORERDEIRL, =9 -2 8EL-Z &
EFRLET,

EBUSY

EXRAADHAIY /) BEEXRAAT Yy 7 ERFL T L0, SAD / EE AR
Oy 7 CEZRAAAL Y FRATO Y 7 ENTWEZD, AR D720 O H AL
h /) EEAAOY 7 RERETETEA,
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pthread_rwlock_wrlock(3T)

#include <pthread.h>

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

pthread rwlock wrlock(3T) I&. rwlock 73BT A5 AM D / EEXAAT v 712
EBXAAO Yy 7 EBEALET, E2DAL Y F GrAaI) Al F 72033 XA A4) A3
rwlock £\ ) FAIY / FEAAT Y 7 2 RFEFL B WEE IFOHELALY F
FFEZAAT Yy 7 E2ERLET, INPANDOEE, ALy NI, oy 7 2#EERT5
FTr7uv s ENnEd, 2%V, pthread rwlock wrlock() DU L2 5RE
D FdA, O LEFIZ, IFOHLAL Y R ARY / EEXAAT Y 7 2 /L
TWAEGAE FHANI Ty 7 2EZAAT Yy 7DEELTH) DFRIIAETT,
FEALMPCOFETOIT Y 7 ZERTERWHEL BT L7202, F XA
A ITERET H L) ITEETLIENFINTVWET, 72& 2L, Solaris A L v
FOFEHTIE, HEEARDGANY ITEHLL T, 235— T D [rw_wrlock(3T)
I #BRLTLZS 0,
pthread rwlock wrlock ( VO EE R TV R WEEARDY S EEXAAT Y S
WAL TN S 72354 %@#n% INETT,
BEAADLDOGARY / HERAART Y 7 %o TVWD AL Y FIZY 7 F IV H5%
SN E. ALy IV T FUNY IR E, BT EEID AR 0o
ELFMKIC, HERARADLODOFAMY) / HEEAAT Y 7FFLEHRALE T,

ROl
rolock BT DFMUY & | HXAKE 2 AT 2 ) b OBRRKT 7 HHE
BEInHE, BVHBLIRY ORBSIFELEVILARLET,

REA Tz hEFE-A-TOTF3I>5 157



158

¥JOy VAN | EXAAOY JDEZAAOY Y

pthread_rwlock_trywrlock(3T)

#include <pthread.h>

int pthread rwlock_trywrlock (pthread rwlock t *rwlock) ;

pthread rwlock trywrlock(3T) . pthread rwlock wrlock () & [RERIZHE
EhAOy 72 BHLET, 7272L, WINLDAL v FHPHE ST rwlock (778 H T
DVHEZIEESAL) 2HREFLTOLEE, ZOBIZEM L £, Solaris A
Ly FIZowTid, 236X— YD [rw_trywrlock(3T)| ZZH L TL 723w,

pthread_rwlock_trywrlock () A%, #MHMLEI N TR WEANY / HF ZAHL
Oy 712 LTI SN e, TORBEIARETT,

EEXARDLODFHEAIY / FEEAAT Y 7 EZFSTWDL AL Yy RIZY 7 FILH5E
ENHE. ALYy RV 7 FIUNY FInbRELE, BT EEV AR h -
A RIS, EEAARDZOOHEANY / EEAAT Yy 7L EHBLE T,

UK

rwlock "M T LHANY / EXAA T Y 74+ 7TV 27 bOFEXAAT v 7 % jEE
L7236, ROMEIZ0 T, TNUMNDORNEIRX, =7 —208E L2 E%2RLTE
9,

EBUSY

AP F23FBEZAATE Y ZIFADD, HFEAADOOFHANY / #HS
AATy 7 EETEEEA,

A | FZAAD Y 7 OERR

pthread_rwlock unlock(3T)

| #include <pthread.h>
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pthread rwlock unlock(3T) i&. rwlock "R AF5AMY) / FEXAABT v 7 F
TV MR I Ty 2 2RI T MO LA L v F2S rwlock &\ ) #it
ALY / FZART Y 7 ZRFL T RWEE, £OREIIAE T, Solaris A
Ly FIZ2oWnTid, 236—® [rw_unlock(3T) | # &ML TL 23w,

pthread rwlock unlock ZIFOH L CEAIY / HFEAAT Y 7+ 7V 27 b
POFAND A 7T 27 PEBFRLTD, COmANY / FHEAAT Y 7TV =
7 MIMOZEARIY Ty 7 PREFEEN TV ELGA, AN / EEAAT Y 25T
xr MIEARDIZE Yy 7 EN2FFIZRY $9, pthread rwlock unlock ()
L MFTHLAL Yy FIZKAREOHBAMY Oy 72t s L, WOFHELAL Y
NZZDF 7T 27 NOBIEETZ %) 79, pthread rwlock unlock () %%
ZOHAY / EERAAT Y 7TV 27 PORBOGRAIY O v 7 2T A
Ly BAMY / FE ARy 2T T2 MEOy RS, BIAE O R VIR
AR 3

pthread rwlock unlock() ZIFONM L, #AMY / FEAAT v 7+ 7T 27
FPOFEZART TV 27 MRS AHE, AN / FEEAAT Y XTI 2
Moy 7RSI, fiEEDO R WVIREIZZ ) £,

pthread rwlock unlock () WO L72fR & LCRiAMY / #HEAADT

oG TV MUy VBRI NTE X, HEOAL Y FEEZAADIDDH
AP ) FEEAAOT Y 7 F T 27 POEREZFESTWAGEIE ATy a—1)
FHEEMH LT, FZAALADZODOFANY / HEAAT Y 74TV 27 Mo jE
BY2ALy FPRESNET £/, HEOA LY FOGAINY D720 DFAN
D/ EHEEAART Y 7 XTI 27 FOWBERFoTWIEEL, A0rya—) Y7k
HEMHL T, BANYDOZODFHANY / FHEAAT Y 7+ 7T 27 b 2R
HAL Y FOIEFEPREINE T, 612, BEOAL Y FPBAIRY Oy 7 & F
ERAAT Y ZWHTDZOI rwlock 1270y 7 ENTWAEAIE, GARY M EEE
RAAMDEL LSBTy 7 ZERT LOPERESNTVWERE A,

pthread rwlock_unlock () 7%, L EN TR WHEARY) / Fxhiay 7
R LTI SN2 E, CORBIEIAETT,

Rl
ERHHETHIZ0 T TNPUHOR) IR, 7 —HFAELZZEERLET,
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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) Id. rwlock 57§ @AY / FEAAT Y I+ 7
Yz bEEIRL, Zouy s THEHIATW Y Y - X &L £9, HIRL
7oA 7Y 27 M%& .| pthread rwlock init () OIFOH LI & o THOWELY
AENCHEH L6, TOMREAETT, ERIZL-T

lX. pthread rwlock destroy () (&, rwlock BZWT 54 7Y = 7 MIAIER{E
PRETIHELDDVIET, WINDLDAL v Fo¥rwlock ZHRFL TW5E L X
pthread_rwlock_destroy () ZIFOH L7280 R IEIAETYT, wi{LI
TWRVHANY /FEAHO Y 7 Z2HIBELE D & LG ICHAET LEED A E
Td, T2, HIBRSNATHAMNY / FEERAAT vy 77T 27 MiE, BE
pthread rwlock init () THIHMLTE 3, HIBRL72EANY / FEAAT Y
2F 7TV b AtETICSRL 72586 D AET Y, Solaris A L v FIZ2WT
(. 237X = ® [rwlock_destroy(3T) | # B L T 728w,

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

EINVAL

attr F 7213 rwlock 2377 EIX R T,

7O XDER %z /- FE

SETEHPLAFAYZ) 374 713, 70 A0BREZBR THEH$2 X 9128
ECTEET, BEMIIIRDOL ) IZLET, £3. TORYEAHMOFEIENI LA X E
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D—ICHER S NS LD IZL, RICHEHT S inic () V—F Y ZIFCHL I35, 2
NEZO7) I 74 770t AMEHRBEETOML L 2RIV T,

[H£EE /HEE] REOH

B 4-17 (X, iR [HhER / HEE] MEOLEEE L HEE T ZNEREO T 0
TATERLZDDTT, AL IV—F &, 0 ICHELEI N AEY) — 2B
D7 FLAZEEIcvyEy 7L, T7a0tvxeEFLEFT,

F7Ov AN DB SN, HEEOMEANETINT T, BT TR ITEEED
W EIT L E T,

COBITIE, EEEEHEBEE IR T EBEIL —F Vb RL T E

¥ o producer driver () {¥ stdin 225 XF % FAAH, producer () ZIFUH
L ¥, consumer driver () (X consumer () ZIFUH L CXFEE 2T

V. stdout IZHFESH LI,

Bl 4-17 O 7 — F iEEIL. FUERICE S [HES /HER] oo T — % ik (B
44 2B LFELCTT, 2200~ 7+ TENEN, VoldWIZholnNy 7 7%
ERMBANY 77 HEELET, ThoDk~x 7413, KEANY 7705CT&EL F
THEZZEZE, Ny 7700 lE0ICh b CHEBEE 2T T,

Bla17 T Ot ZOFHR %2 72 FEE O B

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) ;

(#% <)
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&

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) ;

pthread cond init (&buffer->more, &cvattr more) ;

2Ly R4 7o0IC&656nWO0€XBEAOyY Y

—fEIICIIHEIR T E A HETIEH Y FEAD, Solaris ALY FTAL Y FIA4 T T
JEFRETICT O ABO Yy 2 %2479 2 EDARET T, ML, 260R—T D [

Ot AMTOLWP O] #ZM L T30,
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TUIT7 4 TDHEE

ALy RTHLN LR SERNZFE 7)) 274 713, MEPMo v 7 T4, A
Pefb o v 713, 22 ) — & & AT O M T b A58 2488 T4, AEPE
ey 7 OFEHMIE, )Y —ANOT 7L AREILT S ETY,

MEH T v 7 1ZRCTRIERWN 2 7)) 3714 713, FHEBTT. FUHEHOFE
Higix, WEBOEIZESWTAL Yy FET70y 7952 LTT, 250, ALy
FRELBEDRME T, FHERTAL Y FE2 70y 735541, ZORNIHA
Pefie v 7 205 L 20 il e ) ¥ A, £72, pthread cond wait() LR
TRRICHES b v 7 2B L 2w A, T2, T 5
pthread cond signal () FFONH L $ CREDOEE I THON S M., HEPHD v
JEBFLTBL 2T UER D A,

w7 Ak, SUEBIVED AT —EBEE LT T, RIS L - TEEME
BEDOMHEIHEATEE T, £~ 7 2B, <o CIREBICES W TRiET
2L TY, F72, By 7D L) ITRFET ALV IMELH Y THA, ALY FE
Ty 7 LTWAETTHIIRHLT, EODALyY FhEex 7 4+0l% 142 &
HTEFET,

ALY/ FEEAAT Yy FEREHTLE L, RESNTY) Y- AT B, BTT 5
BR DGR FERC P 2 T X ABIRIMENTEE T, SANY / FEAADT Y
JIHE—DFERT, HFARYE—-FTE EEAAE-FTEY ZHETT,
Vo AEREETHITIE, T ALy FE3PHbEZ AR T y 7 ZHUS T 2 LENH D
T, HMbEEAART v 2 d, TRTOO Yy 7 HERENL T THITTE A,
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H
8)
it

ANRL—FT 4 CJREPERTZTOTS
N

ZDETIE, YIVF ALy F& Solaris XV —F 1 » ZEEE L OBRIZOWTEH
LEd, /oy YAVF ALY FEHR— T 572012 Solaris XL —F 1 >~ 7B
1. EDL ) BEENMEA SN 2OV T L L 7,

B 71—V O [ 71Ut ADMER — exec(2) & exit(2) 22V
B 17IR=VD [~ TIT—4, BLXUITu774)]

m 173%—=Y D [KHEY v~ 7 — setimp(3C) & longjmp(3C) |
m 174X—=T D [V — ZDH|R]
m174R=TVD [IWP LAY V2= v 77T A

m 179R=T D [V 7 F IV DLE]

m 91— T O [AHTORHE]

70t XDOER — fork

Solaris XL —F 1 V' VEBREBICBIT S fork () MEDOF 7 + v MLEEIL, POSIX A
Ly RTO fork () ODMBEHELIZWVWL BE>TWE T, 7272 L. Solaris + X
V=74 Y ITREBEIMFOBEL Y K- LTI,

# 5-1 I, Solaris & pthread T® fork () DMIIZDOWT, MHEHEEFHLU S 2R
LCTwI§, POSIX AL v FE721d Solaris AL v FOMICHYTEAL V% T2 —A
B VIEHEIZOWTIE, [—] PMRASTVWET,
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%51 POSIX & Solaris T? fork () DWLHEHD K

POSIX AL v KD A %
Solaris D % 7 = — X Jr—A

forkl € 7V forkl (2) fork (2)

LA fork €TV fork (2) —

fork - 4 - pthread atfork (3T)

forki1 €5 )L

# 5-1 T/RT £ 912, pthread @ fork (2) B DOHEIX, Solaris @ forkl (2) 4
BoO#HELF U TY, pthread ® fork (2) B%t & Solaris ® forkil (2) BT L
EL LT O ARERL, T 7O RAICEELT FL AL OB R L
T, ALY FIZOWTEIFCHLAL Yy FOARZHEEL T4,

IE. FTOEAPRERB BT exec () ZIFOHET LD 2B CFAL

To EBE, £ DA fork() 2P L2BITbNEZ LT, ZOE. T
7+t A fork() FIFOHELAZAL Y FUSMNAD ALy FOERIZLEL LTS

Ao

T 7 XTI, fork() IFUHL TH2 5 exec() MM T I TORMIZ, 71
T7IVBEBEFOTRSZVE)ICLET. 74 77 VBEBOPIZIE, fork() IO
WLEZHOP TREZIRTwR2uy 72T 5500 H506TT, +7ut
Al exec() Ny FITD1OPFHEnEE T, [FERM S 7P s H#IEL
PATZ ¥ Ao

fork1 EFIVICH T Z2LLMEDRBEE Z DERK

HEF—50Ouy 7 DL RBEOFEBEHEIIMA T, KO L) 2MEIH Y F
To FITENTWVAEAL Y FH 1D (fork() IFUHLZAL Y F) Lk wnt &
12, 94793 F70v A% fork $AHZ AL TETICMBL 2L TERDY
THA, COHEOMEZ, 70X 2A0H—DAL v K5, 20470+t A2H
MENLDolzALy FiZkoTHEFEIRTWwWsay 72 5F L X9 L3 50 5eH
BHbHIELTT,
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INE, 2L OTU T ITADEBTL L) LBETEIH) THA, FEALEDS O
7 F LlE, fork() NHEIFLIERICTF IO ANT exec() ZMOH L E ¥,
LHL, F7O0X ANTIAPDMELEZ T > TH 5 exec () # PO THE, /2
Fexec() ZE oK E WA, F7RERAETy Fay 7 IZ#EEBT 5T
LEIo

TA77) DVERE RLELRBRFEEZRMLEL TSV, do&d, fork 2L T
TR IATI)RRMEL AL TH (SO L) RRAPTHTH S 7290) KELRREIC
3% TEA,

7l 2 T 222 I LT E@EP T (2D, printf() DzoHiluy 7%
BHELTWE), 2PHLVWT Ot 2% fork $HERELT T, 2OHE, +70
L ANTHE—D AL v F(T2) #° printf () ZIFTHEIE, <27y Fav s
WZha Y £,

POSIX ® fork() & Solaris @ forkl () (. FNEMNUPHELIZAL Yy FOREZHE
B ¥9, (Solaris D fork () ZMUIHEIE, TRXTOAL v FOEHEEINDLD
T, COMBEIZELFEA, )

Ty Ry 7 &I, fork BRIZCZD X ) Ruy 7P RF SNV E )2 LA
NI FHA, ZO72ODOROMHE LR Y FHIE, fork 2479 AL v FIZ, 71
LA Lo THEDNATESEOSH L0y 7 2T X THEHSELI LT

T, printf () TEFD LI BRI ELIEITELR VDT (printf () & 1ibe (2 & o THT
HINTWE®), fork () DIFOH LIE printf () ZH L TR WIRET
79 &L sl) F8A,

FSATFYTa Y 7 REHRTLICIE. ROBEXYETLE T,
B FTDOIATI)THERTLIIRTCOT Yy 7 ZHMEICIEEL T T,

m TDOITATITYTHHT ATy 700y ZIEFZWEICIREL 4. MELO Y
JIEFEHFHL2WEAIL, 0y 2 0+ EHT 2 ECHlOOEZEIPLET
o)

m fork IFUH LERICZENS OO v 7 # G TEX 5 L) BRI L F 9, Solaris A
Ly FTIE, TNEFEETITDLLTINRIER ) T A, forkl () ZIFEOCHTE
Bicay 7 2EE L, FOBRLZEPHLICEKRLET,

RKOBITIE, 477 VICEko TSN Oy 70 ) A ME{11,...I1n} T, 2

ooy rzoay Z)EFS Ll...In T,

mutex lock(L1l) ;
mutex lock (L2) ;

(% <)
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&

forkl(...);
mutex unlock (L1) ;
mutex unlock (L2) ;

pthread Tl., pthread atfork(f1, f2, £3) OFTHLETIA 7TV D
Jinit () 27 T a VIZEBIMTEE T, f1, f2, £3 DERITKRDO LB Y TT,

£1() /* ZOTOL AN fork THHICETEND */
{

mutex_lock (L1); |

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

}v

£2() /* ZOTULAD fork LIRIZTOHRTIETENG */
{
mutex unlock (L1) ;
mutex unlock(...);
mutex unlock (Ln) ;

}
£3() /* ZDOTOEAN fork L7RBICEOPTETINE */
{

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

}

Ty ROy 70b9 1006l LT, mutex 0 v 7 L7z, FTUELANDAL v
K (Solaris ® forkl (2) ZMUH L2 DTIERWV)BEZLNE T, T D mutex
ey 7RETTF 7o AICaE—SNFETH, ZOmutex ¥ 0 v 7T 570
DALy FIZa¥—sNFIHA, IO, FOmutex 2y 7 L L) ETHFTS
DX ANDAL Yy FIEARAILFEL2Z EIZ2D 3,

K18 fork — vfork(2)

mHED viork (2) BIEIZ. ¥~V F AL Y F7U0 7T A TIIEMTY,, viork (2)
i, OB LAL Yy FZ2T2F 708221238 —¢5 870 forkl (2) IZPlTWF
To 72770, ALy FIZHIB L2ERETIEZ VDT, viork() I F 7B EAIIZT R
LA EZavY—1LFHA,
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F7OEANDAL v BT, exec(2) ZIFOHTHIICAE) —2EHL2VnE S+
EBELTLZE v, viork() Tk, 70 AD7 FLAZEBAT-THLAICE
DEFESNT T, 7O LA exec() M TIHTTE L, BlTotL R

W7 FLAZEEDPREINE T, Lzdo> T, +70X A, @Ot ADIREEZ
FLZWEIIZT BT ERIUTT,

728 2L, viork () ZIFUH LT 5 exec() ZIMFOHTETORIZ, HFrLW A
Ly FeAElT56Z LI REGRTT, TNDMEE 2 5DIL, forkl TV 721%)513
L7 b, F7H AN exec() OIFOH L OMIZ DMPITIHELEITTT, |
EAEDTAT TN rfork-z'?é:ﬂ TIE %W T, pthread atfork () %ﬁﬁﬁ@'
5T EICEoTfork T 2LEMEFELTLLES WV,

g3k — pthread_atfork(3T)

pthread atfork () A TMIIE, forkl ETVEMA L/ ZD7T Y Fa v 728
Filk S E 4,

#include <pthread.h>

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

pthread atfork () BA%IE. fork() -0 H LAV Y FOI Yy 7TF AT
fork () DRIRICIEIHEND fork DNV FT7E2EFLE T,

m prepare /N N 71 fork () OEBIFNIIHFOTH SN T,
m parent /N> F 713 fork () OEBRISHEOPTIFTH I N T,
w child N> FJ1& fork () DEBRIZTOHRTIHFOH S TS,

INHLDOENTS NULL ICEEETE T3, ##td % pthread atfork () UM L
DNEFAELETT,

72 & R, prepare /NY RIS, LR EIMET v 7 2 T TES L. 2RI parent
INYRGE child Ny RIDPENLZHRTH L Vo BETT, _O)J: N
&L TUEAN fork ENDH [HI] 12, BRT A0 v 7B RT fork BELZIFOMH
FTALY FIZXo TREEENAZDT, T70LATOTy Fav 7ok E 4,

P fork EFVEEHTIE., 166-2— T D [forkl EFNVIZBIT B EEMEORME
ZFOMHRSE | THRR72Fy Fay 7 o EIZEE S N E T,
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UKt

EFE#HTRIZO0TY, TNUNDORYEIR, =7 —PFELZZLZ2RLET, U
ToO&EPEE SN D &, ZOBEIZEKL, XOEZRL T,

ENOMEM

F—TNVZEHEBPREY VDT, fork Ny FIDT FLAREETE T A,

LA fork EF )L

Solaris ® fork (2) Bd, +7 0 A7 FLAZLE LT RTOAL Yy F(BIV
LWB®@‘%W&L1?0L®ﬁ&%ﬁﬁTé@i F 7O+t AT exec(2) %

FoKIFOHELWAHOT FLAZMO I —2FHT 252 045 TT,
H fork BEfEIZ POSIX AL v FiZiddh ¥ A,

B, 7O ANOHLAL v FA Solaris D fork (2) ZMFONHT &, %0 ART
BER VAT A= VLB FRIZT Oy 7 SN ALy Mi EINTR # RTDTHEEL T
7238\,

Fo. BTO LA LF TR ADOWMBGITREFFSINLET v 7 ZER L v &) T51E

BELTLREE Y, DL BIRWAEL AW REMDSH HD1E, 0y » % ET R

X%‘J— IZED B TTWE (DF D, mmap() T MAP SHARED 7 7 7 & 48%E L 77)
BTY, forkk 1 ET VAT 2546, SHIEMEICZD T A,

1IE Lo fork ME3R

TTNE =3y ORTD fork() D~ T4 7 AH [PLH fork] & [fork 1]
DELLTHANT, FUTETIATITINVEY) U ITBHEIEIZLoTHRESNTE
o —lthread IFELTCY ¥ 27354 L, fork() DLt~y 7 127 AL [YUH fork]
2% 1), —lpthread BELTY ¥ 2735 &, fork() Dt~ T 14 7 XL [fork
W EFT @A VF Ty aroaliE, M7-1 22BLTL2ZEW),

TARTD fork (AR TR EEEIE

& fork () BEICOWT L, IO LB CIEBRESHHT 2 & X12IEnE
ﬁiﬂ‘gfﬁo

72 ZE, HEAL Y R T 7 A VEBRZGEAN > TWwb EXIZFEL 7Ok A
HNOBD AL v RIS fork () BEEE 1 DR TE, MO TOLRIZT 7 1 Vi
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AMOHFDAL Yy RPFEHET A LD T, fork() BIZ7 7 1 Vit + D
VU RA VPG ENL O, WTOEAHNDAL v FPTF—% 255
ELFTURLANDOAL Yy FIEBEYDOF— 25A0 3, 2O, ik
Wy 772 AIYNEPTEE T,

70+t XDERK — exec(2) & exit(2) ICDWT

VAT LIV exec(2) & exit (2) OEfEIE. T FLAZBHNOTRTOAL Y
FEHIBRT 2 EEBRVWT, Y7 VALYy FOTaL ADEELEZEDL) A, &
HLHDYATLAI=D, ALy FEELTRNTOEIT) YV —APHKRSINLET
Ty 7IREIZRD 5,

exec() &, 7O AZHEBETLLEEZICIWP 2 1 2K LTS, &5I270+
X%ﬁi}h WALy FREERLE T, @%., ALy FOHEEZ#%Z 5 &
exit () ZIFOH L, 72 3HIBRINT T,

TOEANDTRTHOAL Yy PR TILE, 2070t A5 TLET, D
ALy Fad o7 Ans exec() MBDPIFTHINL L, $XTOAL Y RP®
HTL, HILOWETUTEES X =V — FENEFTENRTT, A NT 27 ¥ B
MO EShETA,

AT, TI7—L, LU 7OT771I

LWP Tt D% 1< (timer create(3R) # M) L AL v FTEDT T — A4
(@larm(2) F721d setitimer (2) #ZW) IZOVTO [HHR— k] O LA
&mmZSUU—x@énfwiioE%%@%%%\:wﬁﬁﬁwﬁéfntx
TEORBEWIC Lo THIR SN TVE T,

£ IWP IZ. O LWP IS ENTWAAL Y RAHHTELY) TVIA LA V%
NV ZARET T —LuEFHoTnwET, TOFVATET I — 413, —ERRAEE
THE1IDDOYTFNVEAL Y FIZ%ED 3,

ZIWP iZ, 2D LWP IZFHEAE SN TWDE ALy FAHTE 2B £ > 7 3
A<, FRET9 T A NVEHDOA NV IATHEFESTWEST, SOA &N
VA <IE—ERMITRRT L E, FNEPA L TW5D LWP |2 SIGVTALRM ¥ 77
JVF 7213 SIGPROF VY 7' F V%% ) 9,
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LWP Z &M POSIX %1 <

Solaris 2.3 £ 24 ') ') — AT, timer create(3R) MBIV RT A ¥4+ 7V =/
MEI, 205 A< ID 25O L LWP O 721 TRKE b 5, ORIy 7
VHIEH L LWP I2%5NB ) bDTLZ, 2D, POSIX ¥ A < kke %
fHTE2 ALy Fid, #HAL Yy FIZRSNTwE L7z,

EHIC, ZORREINZHEHGETDH, Solaris 2.3 £ 24 1)) —ADTILF AL v
K77V —2a>yThOPOSIX ¥4 ~d, ERENLEL T FIVOTAF U 7IBLY
sigvent BEEED S OFEMEDEEIZOWTEBEMLIIRITL EZ2A0H D F LT,

Solaris 2.5 D\fE®D 1) 1) — A Tl¥, ¥ 7/ O POSIX PER PROCESS TIMERS % %E3% L
TayNANVENLT TV r—vary, HbHWIEY YKV _POSIX_C_SOURCE X
LT199506L & ) KEAfEzfeE L Ta v A VENLT Y r—Yavid, 7o
LATLEDI AT EERTEE T,

Solaris 25 V) — A X DEIDY Y —ATI UL NVEINTTTIr—ar, b

HWIdEREEli~ 7 a2 fibFICa XAV ENLT T r—2 a v, BlERHE
LWP Tt D POSIX ¥ A Y &ER LE T, RNV ) —ZATIE, IWPZTLDF 1~
PAERT 720D LA, 7TOXATEDIATERT LI IR L TETT,

TREATEDIATDIATIDIZ, EOIWP 225 THMHETE T4, HRTN
TRV, BEDIWP AT ONLEDTIE R, ZO7O Y A0 L TAERS
n¥Ed,

THREAZTEDY AL, timer delete(3R) DI LIEE 7232070 & A
DR TRIZDHHIBR S NE T,

ALy RTEDT 77— L

Solaris XL —7 1 ¥ ZFEEI 23 £ 24 V) — AT, alarm(2) F 721
setitimer (2) OIFH LiX, I L LWP OF 7213 THEIKKE T b > TWwE L7,
B L7ZZIWP S T35 &, 2H LA TIFHBIWICHBREINE L, 207k
W, alarm() % setitimer() ZfHTEL AL v Fid, FEAL v FIZERS R
TwWiE L7,

EHIZHIR S N7E I HEETH ., Solaris XL —7 4 ¥ FEEE 23 £ 24 DTV F R
Ly N7 7)o =33 yTh alarm() ¥ 1 <& setitimer() ¥4 ~iE, I H
DN L 24T R o 72EAL Y RPLD YT F VDR AR Y FI2DOWTEHAEMIC
RFBEZAPHYFE Lo COXIGYAF LV IPRLEL INZITNIL. HEA
Ly FhblaEh, N5 2200V AT 42— VOEEREBETELLDTL,
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Solaris + XL —7 1 ¥ 7 EEi 25 LIED ) 1) — A TlX, -1pthread (POSIX) A L v
FEV YO LT T =3 vid, alarm() 2IFCH L2 SI27 022 T80
SIGALRM M % 2 F A L HI12% ) F§, alarm() THEK SN S SIGALRM ik, FE
DOIWPIZENTENEDTIE R, FOTHELAIH LTERSNET, 20T
F—LlE, FOTOLAOKTEIZ) Ly ¥ NFT,

Solaris A XL —7 4 Y 7BE25 V) — AL DFDOY ) —ATaryXf VvEn7T
TN =2 ary, HbWI -lpthread L) Y7 ENTW W7 Fr—3 3>
id, alarm() 7213 setitimer() THEKEINDL T 7 F LD, LWP T L D%(EE
FlEfEfTVET,

kD)) —ZATIE, ITIMER REAL 7 7 7 % f8% L7z alarm() 7z
setitimer () DMFUH LIZL - T, SIGALRM ASZD T UL AIZELNL FET
To MDT 7 7IZDNTIE, setitimer() THEHE TWP T & DREITHONS
TETT, setitimer() @7 7 7 T ITIMER REAL 7 7 7 UMD H DIZHOWT
. EREINE VT T, ZONOHELEITR 272 IWP IZEESINA T L IZ
TbDEHL, LEFR>THEAEAL Y KL LA TE T A,

0774

profil(2) T, ZHIWP ICEHDNNy 77, F3EHO IWP CHAED NNy 7 7
FHETAIELICEID, LWP TLIZ7B 77 A VEAENICTAZ ENFTRTYT, 7
077 A4ANVF—%OEHIE, LWP 2—FH O 7 0y 7 \@HEM T L 12frbh F
To 7077 A NVOIRFEIX, EHITTO LWP 25K S L E T,

K> + > 7 — setimp(3C) & longjmp(3C)

setjmp () & longjmp () OAREEIZ, 1 DDA L v FNZIFIZHIES L E 7,
CORIRIZ, BLALOEEIMEEL R TEA, LrL, ZORIRIE, ¥ 75
ZHH) AL v FHS longjmp () A TEZ 5D, setjmp() BE—AL v FAT
FEITENTVLGERETTHLZEETRLE T,
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) v — ZDHIR

)y —Z20HIRIZ, FOT7O0AL&RIZHEELN, THEARNDTRTHOAL v FAS
AWTEﬂﬁTUV—X%ﬁﬁLTW%#’iOTFiUiTOUV—Z®%Wﬂ
FRAE % #2723 A0d, HIBRICER L7ZZAL Yy FIZvrZFudgsniEd, 7otz
NTHEHAINTWEY YV —ZDAEENE, getrusage (3B) THNLZ LN TEE T,

LWP EX 22—V T05X

EB1ED [AFPa— 7] OHTHMEL TS X9 IZ, Solaris ® pthread &
FECTHR—-—PFLTWERYT Y 2—1) ¥ )étd SCHED OTHER 7217 T¥, €Lt
iE POSIX DA 73 T,

POSIX ¢ SCHED FIFO Ji#} & SCHED RR Ji#fid. Solaris HEHE DM % fii - CHEHL
F3TIaL—-FTEET, ZOHTIE, SAHLDATF Y a—1) v 7EfEIZON
THBLET,

Solaris D — A NVIZIZ, 7URADATr Va—) Y TICETH3200D7 A0S
T, WOBEENIE VAT V- 725 AE, VTV 4L RT) 7T AT
FTo ZORIGI VAT LI ITAT, =70 ACEHEHSNEEA, RDEND
ALY 2T (TS) 7V TAT, FTIANIDAT V2= Y77 FATY,

AT a—=")r7 7 AF, IWP T ISHFERINE S, 70 ANEREI NS
EL FOTOE AWM IWP X, 7O ADA T Y a—) s 5 A EERTT
D LWP OBRNEM 2R L 3, £DRIC, FHEAL Y FEEFTIEL01
ERENDLIWP b, COART Y a—1) v 775 AL BREMEZ#RALE T,

T ANDTRTOIFEEGAL v Fid, HL17/1—U/777XkF%Eu
WEZONFET, FAFT V2= 777 RE, FO7 7 AZiEE R EBIIEM
&%of\17/1—0/7ﬂ%®LWP®%%ﬁH%\AW®T%XH7%@%
[ ER VAN oIS e S

EEAL Y Fid, %—waéLWP&Htx791—0y779zaﬁ%mﬁ%
%%i? HHTOLANDOERES ALy Fid, 71— RV Hh 5 SHRTRE % BA D
X#/J_U/777Xk%%@u%hofwiTo%DXV/F@\/XTAW
DFTRTOIWP L OBBROHRTAT V=) vy 7EnEd,
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ALy FOBEIEMIZ, INP VY —ANDT 7t A%2HFHELE T, F74 LT
E. LWP 39 A L3 277 FATT, stEEOL VI LVF ALYy FOEGAE, ALy
FOBGIEMIEH FVRTETEA MT 94 75D 2o TEH L DR ELTH <
VFALy K77 r—a T, ALy FOBEREMEALVERKEZ LD FT,

AV a— 5 A%, YAFLIT—) prioentl (2) THREL I T, D
2ODBHT, ZOBREOHEHEHZIEFOH LAO IWP IZIRE LAY, 12U ED
THEZADTRTOLWP IZL72)$TA5ZENARETT, 3HHDOF EZa~ K
T, XKOWFhh12%KETETT,

m PC GETCID — {REL7Z2 TAD, 7T A#NT L7 5 ABEEZBISFL 3,
m PC GETCLINFO — {RE L7227 TAD, 7 FA%E 7 T ABBEEIEL £,

m PC_GETPARMS — 7Ht X, 7HXAIZEHRT S LWP, /237 vt ADs7 L —
TV TDT FTABINF 7 FABBEDOA Va2 =) Y 7NT A5 ZNEFLE
¥

m PC SETPARMS — 7Ht A, FHXADIWP, F/2F 70t AD 7 )L —FIZDOWn
TOI IABNF LI TABEDAr T a—=) Y INT A5 &EELET,

priocntl FREEAL Y FIZREUHEHLE S, EEEA L Yy FOBELIEN 22558
T A, pthread setprio(3T) ZMHH L T 723w,

BALY T TR 2 —-)>9

FANY LT ATV a—) 7 Tld, SOA7rTJa—" 70 LWP IZHLFR) v —
Xﬁf’\ﬂ?’ﬁﬂ/‘éhi% B =N DZFNLDHNDOERG L, L — I3 T 5 IR
WCHEEBEZ G2 nE )7y B2 EIEEM T O L 3,

VAT ALOd— )l/prlocntl )y IE, 12 LD 7O AD nice () VLRV EHREL
9, priocntl() I2& % nlce() LANJVDOERIL, ZOTOXZANDY A L
>l7751®T&f@LWP’ﬁméhiﬁanme)VN»@ﬁ@iLﬁio~
+20 T, A== =YL D270 2D E1E -20~420 T, I DEAVN
SV EBRIEATEL 2D £9,

ALY 2T 7 FADIWP 54 A8y 73 HEBLEMIZ. LTWP OFDEHETO
CPU = & nice () LRXWVICEDOWTEHESINE T, MLV 2T ATV a—7
I2& 5T, nice() LNJLid, LWP RO 2 @A 2 2 L $ 3,

LWP @ nice() LRIUPKEWVITE, O LWP IZH5 &5 CPU BERI3 4 7% <
O FTH0WE LI LD TFHA, <D CPUKMETTIIHEELTVS
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LWP &, CPU K% 2L AL (BB WVIE, Fo7 ) HHELTVWRWIWP L) H#
FMEREAS T IF SN E T,

JTIWNERA LR 2 —1)>2>T

VT7NVE AL RT) ZTAE, T ALfKELEI TR ANDO 1 DL ED LWP (2
BMHATEE T, 72720, A== —FRHEILETT,

YALY 2T 27T ADnice(2) LRIVERRLZY, VTVIAL L7 T ARIBES
N7z LWP 121d, il 4 O LWP BAL F 7213850 LWP BAL CELIEM 2% ET&
$, priocntl(2) VAT LI—=LVT, THEAHFNDY T NVE AL LT T ADTRT
DLWP ODEMEZEFETEET,

AV a—=Fd, RAEOERRMLE RO T VI LT TADIWP &7 14 A
Ny FLET, BEIEMOEV TWP BRETITEEIREICZ S &, 2l ) b EEIE
MO LWP 1E, FEATY V- A XY S FE T, ETY V- AZRWY Sk
LWP X, ZOLRLVOFELTHIOLEICEIPE T,

DTNE ALY TADLIWP &, FATY YV — AP Sz, —RpEik L7z

DL VTS A MERNEEAEE SR LRVIRY . T a by F o bl 5L
S ET. UTMIALITADIWP 12U, A LS 2T 2 FADT LA LY
XTI B W ERIEN S5 2 b F T,

HLUCEREINZIWP I, BI70 2 FHE3HEH WP DAY Va—) 0775 A%
WEKLET, VI NVIALT2TADLWP X, BDOIALATA A ()Y —AE DY
THEE) 2 AR 72 TR E ISR 2 SR L £ 7,

HEY A LATA A BE SN LWP X, WK T 550, ANV M
L litkoTruy s&nsbne, L) ELEMOBVETTREZY T VI ALT
O AL > TEIFY Y- RAZHNY) SNLD, $/EIALATAANGMTT 5
FCETEHTE T,

MRS A LA A ARIBEENT LWP PET2EILETL2DIE, LWP 25K TS 5
. TOy 7 ENDLD, FRIEFET) VAP Sk EZIFTT,

LWP DXA 12— TEXLy RDES

ALy FIA4T7I0IE, FEEAL Y FRFETT L7200, F47) VY — AN LWP
BEABICRELE T, SRICIEROEPSH D 7,
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B TH Y ENTVWEWIWP %L ol WH BB T, 70754087
Oy 7E3NBnE )it s,

ol X, ETTRELIEFHEEGAL Y NOBNFTLWP OB LDV L nwE &, 77571
ThERTDAL v RHSH — %»Wfﬂ%@@ﬁ%&%MtK@ wAR D5 DA
NEBYIZZ D Tay 7 LTwbE, FHIREOAL Yy FOENPEL FTT
Ot ZADMBPHEET RN T,

m LWP 2% 5,

722, ALY FTEIZ1ID2DIWP #2EL7zE 358, wodb 74 FILIR
BETHDHL L)L ILWP OEDE L), b TWwaw LWP 258RK$T 5 YV — X
Lo TARV=—F 14 Y IBREOARFEAL T,

FSALATAADWHEHENLDIEIILWP TH-T, ALy FTIEHY FT¥A, OF
D.IWP 1O L2 fFELZINRIE, 7HEANTI A LATA A frbhTH
Ao TOIWP EOAL v Fid, ALy FEIFAME#ECT Oy 7 S b, FETY
VAR &b, TERTTATCETEHRTET,

ALy FIZx$ 5 E8ENER 1L, pthread setprio(3T) THRETX F T, E5) ﬁﬁ
DEVIEREE AL v Fid, TR L) b ELRELOEHVIERE G A L v R FE4T TR
QOTWQWkéthWP;ﬁbéf%ﬂiToﬂtL\ﬁnXV/Fiﬁﬁg
HOIWP 252D T, LWP 25 &E T 252 Lidh ) $HA,

% B, pthread setprio() THRESINLAL v FEEEMIE, CPUICHLTT
E% < IWPIZHRTAAL Yy FOT 7 A% L 9,

A Vo= Tk EOMM»LHIMT 2LEND AL, ALy K& LWP 124
HLET, ZHROIEFELSAL Y FHF1DOD LWP 2585 L9 2R TIE, 2
MPWHIEE2EBHTELRVRS T,

BRI, BRI OMRVIERE A A L v RPBERIEM. OB LWP 1IZé ) CPU R T%E
ﬁéﬂfwf\%%ﬁu@ﬁwLWP;ﬁbéf%ﬂt%%ﬁu@mmﬁﬁﬁx
Ly FHREFTENTWARVWIZEDRHD FT, TOLHIZAL v NOBRIEN I
CPUNDT 72 AIZOVWTD1I 2Dy MITEFH A,

YTV A LAYy Rid, W05 DA L CRERICEPLE R & EITHEH
LEd, 2 2E, A0 &2 BT 5 AL v Fid, 7ﬁxf9y®7Uv7
W72 LR ) T8 A, ZOAL Y FE LWP IZHEETIE, LE
LLEIWZVWOTHOIWP 2EHTEZL)ICARNET, ZOIWP 2 T ¥ 1 4
AT 2=y AZENBTNIE, TTAKRY D7) v 7 IHGEIZIGT
LI ArTVa—)rrEanFd,
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SIGWAITING — b IREBOD XL v RO =HD LWP O4&%
23

ALy RIATIVIREE, 7977 L0 8FETTL5DI2T55%80 LWP 34T
V= AWICHFAET A E2 R L T9,

THEANDTRTO LWP MEMROFFLIRET 70y 7 b (7oL 21X, ik
T35y FT = RLOHAMY BT O Y 7 ENDB) E, ARV —TF 1 ¥ ZEREEG
SIGWAITING &) ¥ 7V (7B AS Ny 7)) 270w ZAT#E) £5,
CDOYVTFNVEZFALY FISA4TIT)TRILENTT, CDEE, EfFFFLDAL Y
FAZOE ZMIZHIUTH LW IWP ZAEK L, @Y LHELIRED AL v K2 5#R
LT, HLWLWP IZE D L TTEITLET,

SIGWAITING HEMEIE, HEO AL v FAEIEZHWE LTWT, 39 125D A
Ly ROEATTREIC R o2 EICH LW LWP BER I N L H &) P 2HIEL Tw»
FHA, BIEZHMETSE AL Y FiZ, LWP ORED 720D I DO FEATI fe 7 A
Ly ROPEETADZRITAZ LD £3,

thr setconcurrency (3T) #MOHT I &IZX T, TNEFFCIENTEF
9o POSIX A L v FT thr setconcurrency () Zffif§ % & POSIX #EHTII %
KD ETH, FEEOL VIR TIEBEAL v FHO LWP A2 % O % [0
TAHIE, COFEVEIEET L WVWTL L), (POSIX ICEEICHEIL LWP OAZ D
O] 8¢9~ % Af— D 7 {}1d. PTHREAD SCOPE SYSTEM A& AL v FOAZ AT 5 Z
ETY,)

thr setconcurrency (3T) BEOMH FEOFEMIL, 278R—=T D [A L v Foil
1THE (Solaris AL v FOBGEDORKR)] #ZMML T E v,

Solaris A L' v FTI&, thr create(3T) MU L C THR_NEW LWP Zff - T, jl
DOLIWP 24EET 5 &) Hikbdh £,

LWP D7z 72k fE]

TI2TATHEALYy FPL % hbe, ET) YV —ANO—HO IWP IZ0L%7% <
O EST, LIWP OENET 774 THRALYy FOBMEIYVEZVWEE, ALy FI5A4T 5
DIIAELR IWP ZHIBRLE T, ALy K94 77013 LWP OFERM % EBEH L.
i BT T35 0 M) ST v LWP EEIBR L £ 9,
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> JF IV DR

UNIX DRERD Y 7 FIVEFND, ALy FIZHLTHHARRFETHHETE
LENICHEEINTWET, COWROERIFHIZ, 7 F NI T HMENT T
LASRICEHAEN, YV FAVTAZIFIAL Yy FTEHHENAZ L TT, 70t
ALK SNG 7 FIVALEIL, signal (2), sigaction(2) & EDHERDEE
Brflio THELE T,

Y7 F NS FF 28816 DFL 7213 SIG IGN IO L THESNTWA YA, ¥ 7
TN FT a7y T, EIE Mk, ) 220 s L, HR LR LT O RS
BRI L TIRRESNTZEEEZITVE T, 2F D, 7HEEANDOTRTOAL v F3
WMRERNVFET, SNHEDYTFVTNAY FTHB72Rh0nbDIZONTIE, EDA
Ly R T FNEHRIPEVIMBEEIEETCEHY ITA, ZHIE, ¥ 7FILD
ZRIZEAMBIX 7T LALRIATONENLTT, Y7 FMIZDNT

X, signal(5) D27 UR=IZZBBLTL SV,

HZAL Y K, ALy FEHOY VPV~ A 7 2 oTwEdT, TNICEoT, A
Ly FPEHT 2 AE)—F 3 Z20MOREEZ S 7 F Ny KT O[T AR
@\XPVFM%%®>7%W%7Dv7f§i70HE?D%XW@?&T@X
L v Fid, sigaction(2) T2 FNICH LT AEREICL > TRHRESINL V7 F L
N RFIZREFLES,

HHTUEANDAL v RS, %”@701:"&;([*]0)5%:‘%@7\[/7]\ PITFIVERED
ZEIITEEHAL kill(2) T721d sigsend (2) XL AT 7 FNVIT T Ot AIT5%
%n\%@7mth@/7%W%%Hmé k#f%éxbxbwtﬂﬁlo
Lo TRHEEINT T,

FEEEA Ly Fid, REV IS FNVARY vy 7 2fHTETEA, HEAL Y FliE, £
DIRFEDVFEATY v — X&%@HT%%Tm%@T\ﬁ%/?%wxy/7%ﬁﬁf
EFET MBI FINARY v 7 BT AHI121E, sigaction(2 %@O“C“/ﬁ“)‘)lz
PN A IRREIC LT, RIZ sigaltstack (2) TRET 7 ‘)‘)1/}( v anE
LC, HMTREZIKREIZL £ 9,

TV —avii, 7O ABEDOY S FAMNY FTEILCICLT, ALy KEAFD
STFMNY RTRHTEET, THRALSKRDY I F NS FID, VT F VR
WS 2Z2AL Y FOBTEZ, ALy FEEDY TFUNY FITDT—TUANDA
YTy AL LTHHTARFENRHD T, A T0DAL Yy FEFELEEA,
YITFNE My TR GEORIIY vk EY AR DIEFRB Y v D

RSN FE T,
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PERD UNIX &[fAk, 7 FNVPRERED L ZICFE LY 7 FIVAEESEEL TD
mHENET, EEREDO Y ZF Vi, Iy TiERE 1y NTREENE D
5TY, 2F 0., Y7 FIVDEEIIRETETT,

YIYITNVAL Y FOTULADEE LM, ALy PV AT LI VEIFOH L
T70y 7 ENTVBERMIZY TV E TS L, %ODDZ?AZI—)D ¥ EINTR T
F—% R, LR ENSBARITIOL AT LI VOGEITITERL 2N b
B Mg I N WTRD £,

Y)WV F ALy N 787 F4TiE, $12 pthread cond wait (3T) 23§ 5 ¥ 7
VOBIIERETALEND Y £7, ORI, @F

pthread cond signal (3T) 7* pthread cond broadcast (3T) IZJBZ& LTIRY
iToL#L\u@@ﬁf‘Eﬁm&&ofw%ZV/F#%%®UMX®?7%
VEZITMS L, ZOBEIE EINTR T7 —CTR) 3, L, 189x—T D [5
HEHTHE->TWVDE EEDE Y AAL Solaris AL v FOR)] 2L TLEE W,

Eib:\: R a1

kJ v 7 (SIGILL, SIGFPE, SIGSEGV & &) ¥, PUuRE 2% ->7-0) ., HBIZH
R T F N ko725 8I2E-5T, ALy FEERPELEESELDDT
T PIvTE, FOMNT v THBEEIELAL Yy FETPUELET, TELR
NOBED AL v K25, [ UHEHEO N v T2 ERICEES S TUET L2 0T
EFEJ,

FI > 7 FIVOEEIIE, Y7 FVOMEETESIMMADAL Yy FIZEHAT AL
WCHRTEE T, Y7 FVERBTL20O0, TOVT7FVERESEAL Y FH
K726 T,

722l FOAL Y RPY 7 FNVERIEST L L) TSN TR (728 2
¥, sigaction(2) TY 7 FIUINY FIEHREL TV ARW) AL, A7
EZTWMAAL Y FIZOWTNY FIDEFESNFET,

FEE]> 7 ViddEE, ALy FETTRL, 7Dvlz7\/\ﬁ§&h?-f£. RITT L) &

ERGFEEEIRT 20T, THLREKT SELFHFEOHEFE DY £,
FERERS 7 F I

) JAM (SIGINT, SIGIO 2 &)X, HHWH AL v NI LT, 7HEANHD
AL POMENIERCIEFMMPMMICHEE L T3, RS 7 F i, oA L Y F
POHRICEONTE LV 7 FLVOEES, 2 —H%7D control-c ¥—% AL 72
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REDHREMEEZ RS HE D) T3, FERM Y 7 voRBix, FY 7 Frvo
BEIZHANRD T,

HDIAARIL, FOEVRALZZITMDLE IV T FNVIAZPREINTVE, &
DALy FTHMHETEXET, HEOAL v FHS, EDIAAREZZITINSE Z L ATE
LHENIIHEINTVAEAEIZ, 20HFD 12D A Ly REZIFFEIRINT T,

BHOFUY 7PV Tat Ak E, ALYy RBZEDOY 7 FVETAY
LTwhiFhuE, #nENnNo s 7 F Vs Rlo ALy FTUBTEXE T, /42, 7
TOAL Y PR A7 LTWwWahE &L, [HRY] OHIPMF TS, &OICY AT R
L7722 Ly FiIZko T E N F T,

Mt~ T 1 7 RE

Wt~ 717 2, WERPSITDNTEL 7 F VB FETT, 2hud,
YTFUNY RIS ER Ll ZITEND AARDFE LIRS 5 FEAT R T S
HiETT, COHEZ, Yo7 VALy Fo7Fav AT REMY 7 F L2/ DI
HWLTWET GEE, Fl5-1 2L TSV,

7. PL/1 ZEO—HD7Tar S5 I v SO LEEETCIHT STV
R

fls—1  Whik~r T a0y AW

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 1) {
printf ("nestcount = %d\n", nestcount) ;
}

main() {
sigset (SIGINT, sig);
A(4,4);

(#% <)

INRL—T ¢ ITREFPEFRTZIOISICT 181



182

T FIVICEET B1RE

pthread_sigsetmask(3T)

pthread sigsetmask (3T) &, AL v FOY 7T F VIR 2ET 570D
T3, 2%, sigprocmask(2) YATAI= VT 0L AL TITIDEFRLT
BEZ ALY FISHLTUTWE T, HILWAL Y FAERSND & ZOWHIIRGE
DY T F N A7 IIEBIL» SRS NS,

~)WVF ALy F7UtANT sigprocmask () #MFUHFT O
¥, pthread sigsetmask () ZIFH T DL FETT, FHM
I3, sigprocmask(2) DY =2 T IV R—=IEZMML TLZE W,

pthread_kill(3T)

pthread kill(3T) &, FEED AL vy FIZY 7T Va5 7-0DOMBT, ALy
NH®D kill(2) LEZBZENRTEE T, TNIE, THELAICTTF NV EELED
DTEHY FTHA, 7ULAIZELNTT T FNVIE, UL ANOEDAL v FT
DMILTE 9, pthread kill() THEOLNLZI 7 FNIE, FRESNZAL v F/2
JSETE T,

pthread kill() TY 7 F Va2 EL LN TELZDOIE, HEOTULANDAL v
FIZROEN AL Z LITEEL TS v, ALy FikBlT (thread t &) O xh#iH
PR TH L0, BIEO 7O AUANO 7O ARND AL v FE{RET S & W
25 TY,

WHRDAL Yy FCTY T FNVOZRERIITONLNE N F
7. SIG_DFL, SIG_IGN) [IHH B )L TY, TOEKRIE, 2L 21T, 5%
A2 Ly FIZSIGXXX ##ETAEE, O 70X AL o TOSIGXXX ¥ 7 F VAL
BRZOTUEAEZRTIELILETHIUL, WALV Y FBZOY 7 ViR
Wolzb&, 2070 ALBEPHTTLLEN) L TT,
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sigwait(2)

YNVF ALY FTUT T LTI, sigwait(2) PUfFENDH4 0872 —2ATT, C
i, FERMIMICER SN D 7 F V2 EEIZ) FXHRA B DNHTT,

sigwait () (&, set FIEICIBE L2 7 F VDO L AL v FIZELNTL 5 F
T, ZFOAL Y FEHEBIREBIZLET, ALY RO TWAB I, set 5IETIRE
L7223y 7V A7 BRI, BIGHRICIGO Y 7PV A7 0% E LEINE
T

set B CTH M EINBETRTOY 7 FViE, BOH LAL Y FEELTXTHOAL v
FT70y 29 50ENH) TS, 9 LAawvE, sigwait () FIEMICEEL F
Ao

AP 7 F AT AND AL Yy FeEEE L7720 a1E, sigwait () Zf#
LTS, R 7 FVEFEOAL Yy FE1IDERLTBE, oA Ly NI,
HEOTO L AIZESLNTL AUREMOH 2IERPMY ZF L2+ T Ty 77
HEICERLET,

By sigwait DOFEE

Solaris & XL —F 1 ¥ ZEEE 25 DI 1) 1) — X Tl&, Solaris XL —F 1 ¥ 7B
5525 3= 3 YOHF L\ sigwait () & POSIX.lc /N— 3 @D sigwait () @ 2
FHEABH XIS, LT TPV r—varks4 75 Tld, TELHET
POSIX Bt A » % 7 = — A% ffif] L TL 72 &\, Solaris XL —F 4 ¥ FEREE/N—
Var i, ROV —ATEHR—- SN WVITEENDH L0905 T,

7 - Solaris A XL —F 1 Y VB 25 N—=T 3 YOFH L\ sigwait () &, V7 F
VOEH &) WLEZBNIZ L A, DETO sigwait (2) OBFEICKA L Tw
BT TN r—a i, ¥3I—DY T FUNYFFRAVAP=VLT, ZOUE
% SIG_IGN HNY FT7 &b DX ) ICEB LR WVIRY 7L—2 oW mMENzDH 5 72
O, ZOYTFIVITHT S sigwait () LTI Y 7P Vi3RI T,

INBE2DODN—=T 3 YD sigwait () DELIE TN EB Y TT,

#include <signal.h>

/* Solaris 2.5 N— 3 » */
int sigwait (sigset_t *set) ;

(% <)
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/* POSIX.lc N—T 3 r */

int sigwait (const sigset_t *set, int *sig);

BEDY T FNBELNTL AL, POSIX.1c sigwait () IIRE SN TwEZFDY
TFNVEHIBRL, sig 22D 7 FIVOFTEANT S FARFICHEDOAL Yy Kb
sigwait () ZIPOH I EH TSI, ZUTME L 7PV T EIZ1ODAL Y
N721F D sigwait () 72T 25> TE £9,

sigwait () Zffi) &, MM 7 F IV ERPIGIES 2T EET, 2F 0,
FEFRPAT 7 F NV ERH) AL Y R 5 sigwait () 72T EFETETE, ¥ 7 FIUHFE]
HLEVWRD FF, sigwait () OFPTH LEAID ELTXTHOAL v FTIERME >
TFINERAT ST HIEIZLoT, FERMY 7 FNVEEED Y 7 FNNY RTE0T
WL SRR TET S, FERIY 7V F NV 2RI 5 2 L AT RETT,

TRTHDAL Y RTIRTDOY T FVEFIZIAZ L, LB L &2
sigwait () ZMOHT L) ICTNE, 77V r—2 a3 iy ZFVICKET 5 A
Ly FIZHLTEAPIZLEICR) F9,

BE . sigwait () Zff) L XE, YIS PNV EFOAL Y Fi 1 2% 234K
LET, sigwait () @Y AZENTVWE Y TF N THo THZITWL D, Fh
PUHDOAL y FTEBTY 7 FNEZITMAZEN VI, R by T
FIUETRTTH Y 7 LTLEZE N,

VITFNBELNTL BE, ALy Flid sigwait () 2568/ L. ¥ 7 2L
L. 52ROV T FVEHRLEST, SOV 7 F VAL v RTIE., JEFE DI #
MELANOMBLHEHTE, ALy P @EEOHFETHMZ L5 LT
F9 GERIIRES 7TV 1o T, 19—V D [ZIVF ALy A V¥ T z—
ADRELN)V] B TLZE W),

- WY 7 F IS LTI, sigwait () L TDLEVWTL 2 &0,

sigtimedwait(2)

sigtimedwait (2) (X, FRERMATEHEL TH I 7 FUDBELNTI hd oL &
LT —THIFTAHEEZHRWT, sigwait (2) ELTWEF,
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ALy RIEEYTFHIU

UNIX O ¥ 7 FIVEEDS, AL v FIREL W) EFEZ FTIEINTwEd, Ih
., P FAUDR TR ATIELEBEEDAL Y FIELNSL EW) SxBRVwT, &8
HOIF B SV EPMTH T T,

ML L7z ALy FCIERAMI S 7 FVEFEDO RN, 7 FUNY FT2FEELT, £
CTY T FNEMEST L L) LEETHETY,

JFERBAL 7PN R MBET S L) L wiEE, ERBEY 7P v FENICEs5 2
ETY, BARMIZIE, 183%— T D [sigwait(2)| THIH L7z sigwait (2) ZIFUH
FTIEWLED, ALYy FRIZFVOEEEZFEO ZENTET T,

fls-2 FEREPIT 7 F VL 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) ;

ZoFNE, Bl 5-1 #BIELZLDTT, A4 Y IV—F YIZSIGINT ¥ 7 F V%< A
7L, MEAZIFOHTTFAL Y FEERL, KEIC sigwait () ZFFOH LT

SIGINT Y7 T VEfEHE T,

WRERDYTFND, FEEXITILODAL Yy FTYAZ ENTWAZ EIZEH
LTLZE W, RIEZITI DD AL Y Flid, Af VALY ROV T F VT AT %
AT DEZNETT, AL ALY FIE SIGINT 25 RESNTHBY ., sigwait ()

DWNEB TS SIGINT 12X A5 A7 BRI N T 5,
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F72, sigwait () ZHEHLTWwE L E, Y AT 23—V oE ) ATENS falHE
BN EHFEHL TS W,

=Tt ~vYrT 1T RE
VIUFIVERETLL) 1 OOFEIIC, BT VYT A2 RAENDY T,
%Tkvy%fﬁx&%ﬁm?é@ I. VTN EREBEENFEE L EER
LTV DICHAED I FEERREET L TOERI R VWEETT, MEOKER

Ehola—FEEFIERHREEITTLRDDIC, VT FAUNY FIPEFENTE
To DFN, VT FUNYFTIZE o T, BEa—FEHOMBEPET INT T,

% 5-3 T, if XD then &5 OAREAHRE @3~F$T70%mmam DI
L, 7877 L0BEDL VA FIKEE jbuf ICB#LTOTHEIBELET, ZL
T, 20— FEPFEFTINE T,

fls-3 SETE~xrTFa40 AWk

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);

SIGFPE (FEI/NEUSBIINGME) 338t d B L, Y7 FUNY RIPRUHENT T,

7NN BT, siglongjmp (3C) MO L 9, ZORKIE. jbuf (2B 8
ENTW LY AYIREEZEICLL., 707 F L% sigsetjmp () B2 HHIF S &
i?(fﬂ7ﬁlnh777&X7tU?ﬁ{V?%ﬁ&@éﬂfMi?%
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ZPDL X, sigsetjmp(3C) I siglongjmp () DE 251 THL 1 2R L E T,
ZORFER, MEO T — FFIEZAF v 7EN, while V— T OROENERLIZAD £
o

sigsetjmp (3C) & siglongjmp(3C) # ¥V F ALy FTUZ7ILTHEH)Z&D
TEXFETH, JIORL v FTIHEUH S172 sigsetjmp () DFEFR % -

T, siglongjmp () T LIITEEFHA,

F 72, sigsetjmp() & siglongimp() (X, ¥ 7 F IV~ A7 ZBEEF/IIETL
9%, setjmp(3C) & longjmp(3C) &, Y7 F IV~ A7 EHE/IIHETL T
Ao

VT FNNY BT T, sigsetimp() & siglongjmp () ZfHEH L T 723w,

TETY~r74 7 A, NSO CcX CFEF SN E T, 4512 Sun Ada™ 7
075 3IV7EETIE. COEFTAREHENTHE T,

E AT 7 F IS LT sigwait (2) L THEHLZWTL 280,

SUFIVIN RS E RS T FHILRE]
ALy FIZxd behetl-fac, [FERHC 7 Frrise] b h 9, [JE

B 7 Fvgess | #8EE, S AT N TV LEERIIT 2 W EAMRIE S LT Ww
I3,

[FEFHI S 7 F Vs ] ICBT AREDPHE L 201k, BEOEBIENR Y ZF Ny R
FIZEBE ) AR TEMEZ T A TREENH S & X TT,

7ol zIE TS T AN printf(38) ZIFUTH L TWARFIZY 7 FUHFEL,
FEOYTFNVEMEFT HN Y FTEAKD printf () 2MFOHTELET, TOHE
X, 200 printf () XOWHPRESD & O“(LiV‘iTo INEHEEIT B

X, printf( 75‘/7‘)‘)1/ WZEIDAENTE ZIZT T FIUNY FIH printf () &
[I?Kﬁu”:':é‘&bll’) IZLET,

COMBEIZ, FH 7Y 354 7TIRMRTETI A, VT FUNY KT L EBS
BIEOBTRIZEA D ETHE, b FEHET Yy FO vy 2R BET LML TT,
7oL 213, printf () PEHSHSG T MHAEPMbT v 7 THREL TS LREL T

To HAHAL Y A printf () ZIFTHMLTWwERFIZ, 2% ) HAEHEE v 7 %
Tr¥e L72IRRBIC B B HEIC, “/7“J‘JMZJ¢ DEIDAEFNZELET,
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(printf () WEFICW A ALy FRLIFTTH SN TW5) Ny R T HED printf ()
RO L, $TICMHERHMbE v 7 2 RFEL TWB AL vy P25, b9 —EEMEHE
fimy 7 2R LE)ELET, ZOHR, AEICTYy Fay 7 el 9,

N RZ EBEOTWEMEEST ZH121F, 29 LIRS L TEELZWE )T
25 CREERERTY VFVEX AT 2), Y7 F Ay RSREHTIE [FE
Wy rrngs] SEDAMIERL2VE )L ET,

ALYy FORAZ 2FETHI L, BMONE LRI —FLXNVOEREETH L7
O, B Tu s 7 00— % [ERPEY 7 FVEE] OOIZBIEL THELN
BRELARY THA,

POSIX 78 [FEREAS 7 F V4] #RAEL TV EILV—F VT E2F52 1R E
T EDLIBRITFUNYEFETE, INOLOMBETREIFUHET I ERNTE T
T

w52 [JERBY 7 VEE] BE

_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 ()
chown () kill () sigdelset () time ()
close () link() sigemptyset () times ()
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w52 [IEEEIT FFVR4E ] B #<

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 ()

ZHEHTHEL>TWVB EENDE)IAH (Solaris AL K
D &)

ALy FOPEBERTH T LRTICY 7 FIUINELNTE 256 08IEIR,
ROBPHTIZ, HYVATN/ZV AT LI — VA EINTR T —TRS LWV %N)f l,
7o (2720, 7R AERT LEVwEREL ),

B IEETRE L, cond wait (3T) 7213 cond timedwait (3T) A3EM L
7oA T, mutex 32y 7 LEINTWAEZ ETT,

Solaris Tl&. AL v F#%cond wait () 721 cond timedwait () T7H v 7 &
NTWDEE, YAZENTVRWY T F VP ALy FIZELNT ALY 7T
INY RIS, £D% cond wait () 7213 cond _timedwait () (&
mutex * 2 v 7 L7ZIREETRY £7,

INE mutex 5 7 F NV FINTU Y 7 ENTWALZ EXEKRLET, ¥ 7
WNY RTE, ALy FORWMEZ T 5LEDNFHL0b L0256 TY, 202
&3, Solaris A XL —F 4 Y ZERE25 1)) — AT VB FITAFRITEE S
NDREEDH H DT, TOBEIKF L 2V T LS 0,
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& -POSIX AL v FTId, pthread cond wait (3T) ¥ 7 F UG LET
M, TNIEZT—TlEH Y ¥ A, pthread cond wait () (&, 78 v 7 2MRIZf#
BREnizZbzRy72002RLET,

Bl 5-4 THWL T,

54 SRR TR>TVD & SOHED) 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) {
/X TTFOUNEEAE, By 72 IS TWE */
cleanup () ;
mutex_ unlock (&mut) ;
return (0) ;

}

normal_ processing() ;
mutex unlock (&mut) ;
return (1) ;

}

void hdlr () {
J* YT FNUNY RSNTOy ZIMMEFESNS +/

sig_catcher () PP SN2 E TIE, §XTHOA L v FT SIGINT ¥ 7+
MW7y 7ENTWELDELET, 5|2, sigaction(2) 2L > T hdlr() #°
SIGINT ¥ 7 F VDY T F NNy FZELTRHRESNTVEHDE L ET, SIGINT
YITFNVET AR LT, cond wait () TREBIRBIZZ > TWAHAL v NI
SIGINT Y7 F AW ELNTL AL, ALy FEREMI I mutex 0 v 7 LEL, %
D% hdlr () MO L T, cond_wait () #*5H EINTR Z7 — TR £7,

sigaction() T SA RESTART 77 7 2 L7 LT, TITRERIHZWVI
CITEFE L TL 28, cond wait (3T) Y AT LA T— VTR WaD, HEIN
WKHIFTH LN 22 5Td, cond wa TAL Y FA70y 7 E8NTnbE &I
VTFUNELNTL HL, cond wait () EHICEINTR 7 —CTRY) 9,

LB, TT)r—arCid, #ViAENT: cond wait () PMEHME v 7 2T
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ERTHI LI LN T RS, ZOFEIL, FREE SN WREDYSD D
EQEN

A DA

TNVFALy R7U 7SIy 7OfED 121k, ARDOMBREEEEDL 2L TE
HIETT, HERD UNIX D API Tld, TOHICHLTIFEAETR—-FEhTw
FHATLZ 2F0D, 77ANVTVATLICHEIN TV LM ZTIHT 5 5,
T7ANV AT AEZEINANATENPOELSDDOEIRFL2HY) TEATL
726

COHTIE, AMTTOIWAFIERe <V F Ny 7712k > TAR D OFEKM % H) EX &
L7:00DA Ly ROMHFEZHHLE T, 72, APAERTD (AL y FE2MH) &
AR (ALY FEMEHTLILOMH LW &b H D) OMES &P
WZDOWTHFHHL 9,

EEFHREFCELELTOARS

ER D UNIX O E 7 )V CTld, AMIEFEEICITbN S L9 1T/ 2. AMIEREIC
LT, HrdbRBFREIFTELE2T 2o TWwE ) IRz EF LA, ATOD
IPONE L2MEIR L7z STl AIZSETLTWwAS R, 2R EbETL T
HEIDICRZFT (21, EBERAERIIIARV—FT 1 Y BEENDO/NY 7 712
TR L2 TCTRAZEDZDH) T9),

COETFILVOMEIZ, 77 IV ETFHREFOEHE LOZZ FIZHRTWEDT, f
HICHHTEALZETT,

PERD UNIX ¥ AT A3 o 2B ETVICERMET VS T4, 2DE
FIUTIE, ABMTERIEEEZBBESEL 23T, 7075 2005 % A SO E
TEIEOZET 2B LRy FHA,
COHFERFAPETIVIEIEEHRETIEIS ) FEAD, IEROV Y7 VAL Yy FO
UNIX 70t A CTHIWAITAM D B EDWMBERUFETH L L VIHFIEIH D 3,
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FERERE O 18

FERABRTDITE A EOEREIZ, SVF ALy FFO I AL ARBARNT
FEHTEFET, BERNIE, BEREBLABTEOEROZE T2 F v 7795
EV I FER A oEEEIT IR D IC, M LAz A Ly FCTRHRBAET %34T
LET, A4 ALy FilliX, pthread join(3T) % LIZ & > TAMIEIEDE
TrEHRLET,

FEREAAE A

FAL Y FORMPBARNTR LR EZFEIRTE 5720, FERPAMTILEIL S
SLIBBLEALEDYFRA, 727, ALy FTEBTEZWIEFR AR EiE
bHY FT,

BHEZGIE, AP =28 LTTF—7FRIA4 TAEEARLEZITIHETT, 2O
H. T —TIEEATINTVBBIEZT— T R4 72 ELEELZVEHICL, 77— 7
WCEX AL T2 APMN) =L ELTESTWARITERICT—T 2% LTT,
INEATI 2D H—AINVHAD T —FT KA NE, LEiD T — 7 ~DE X AL
WRETLAEZEEAMLELE ) ARIILET DI, FFHITHIICA > TV AEXA
AEREZBITTHLEIH Y ¥,

ALy FTIE, BERAAREFERIETET A, ALy FOEFTEINBIEEHIAE
b TY, 722, 7— I LTEF EB VR X AAZITE ) & LTHAA
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) ;
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aioread(3) & aiowrite(3) O IL, pread(2) & pwrite(2) OFNICEN
TP TVE o B0, 518D A PORBRIZHIED 1 2BMENRTVWEZ LT
9, aioread() ¥/l aiowrite() MU T &, ARIERESRIEINT T
(BB VI3, ARDIEERPEBATINIC AN SN T),

COMNTH LIE7T Ty 7 SHFIHNE L. resultp ORISR ICH TIREPR S L
F9, ZMidaio result t MOHHAT, RO7 4 =)V FTHERINTVWET,

int aio_return;
int aio_errno;

IOV LASRRE 3% &, aio errno ICT 7 —I— FSREINT T, 9 ThWi
Bl 207 4 =)V FICIZBIEERPIEF ISR B ANSO N2 L2 RT
AIO INPROGRESS ZSitE &M F ¥,

B A IIRIEDOTE T, aiowait (3) TRHOZENTEIT, OB, &
WD aioread (3). F721F aiowrite(3) TIHE L7z aio_result t fEAEND
FAFRLET,

ZDFEH T aio _result t 121, read(2) F72id write(2) DL L & A IERM
W= a YPATIFEN R L USRS ESNTE T, 2D read $7213 write
WIEFEWT L72GE. aio_return ICIEFATFE SNINA MEPRESNT T,
HEEHT LHE, aio return I21d -1, aio _errno IZIF LT — I — FAEES

nEd,

aiowait () 12iX timeout 5182 0 . MOV LAIOFFBIFMZHRETE T T, 22
2 NULL R A ¥ % Z4gE 1, BRI L) BERICZD £3, $72, fE0
DRESNTVALIHEEAKREZIRT RS V7D EIX. To7/2Fkwvwiwv) ERIZ

70 E9,

FEFRIAA R N EAEZ B L OB 24T 7% - T aiowait () TEIEDRET %

o, »AHVIIEMEZ TERICERAMIZESLNTL % s1c10 2FIH T 5 L w9 FHiE
bdH D ET,

PREZIRRED A TTEAEX LY ¥ & &1d. aiocancel () ZHHL TS, TDONV—

FrERNOHTEESIE, WOHEL) &3 2B AL TRIEOE R KNS LT F
LAZGIBTHREL £
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HEAHADEFLWAHAS X FLO—IL

BEBOAL y FHFE L 77 A IVELlF 2> TR AR DREZ 4T E . 10k
DUNIX DARHA % 72 —ADRBAL Yy FIZHLTLETIEEWEERH )

o COMBEDPAEL LD, ABMIDBBRWIITTDONEWIGEETT, VAT AT —
) 1lseek(2) T77A4NVAE 7y b2REL, TOF 7ty N TRD read(2) *
7213 write (2) ZIFOH L TT7 7 4 VN OBRIERIGIE ZIRETLHETT, 20
EE. AL 77 ANVEBRTFITH L THEEDAL v 25 1seeks () #FEFTLTLE D
ETFENELET,

ZOFEIX, LW AT L T—) pread(2) & pwrite(2) THETE 7,

#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 ANVE 7y bERET L7005 A58
MENTWEZEZHREWT, read(2) & write(2) EFNFNFLT

T lseek(2) DLHL VI, ZOFHETEH 7y M2igETHL, BHEOAL v R
MPHEL 7 7 4 Vidilk P23 L TR eI AN BEEEITTEE T,

getc(3S) & putc(3S) DLE

B AHDICELT, 9 1 2MENXH D 9, getc(38) X putc(38) % LT,
v/ E L TEEINTVLOEFICERICEHET L L VHIBEBETI AN
TWwWET, 7T TLOV—=THTHI XD, FIRERICTDLLEN VNS T
T

L2L, 2hoid, ALy FIZHLTLEEIC b E)EREINLD, DAETLD b
BMARKEL L oTWET, BHEBK, PR LCED)2DONETF 7V —F 45, M
HiHfboa v 7 ERBEOLDIIFTE IR T E S,

COMEEXR#ST 572012, IhbofF~7 10 & LT getc unlocked(38) &
putc_unlocked (38) Pfefi TV E ¥,

INLDOREFBE~70dmutex 0y 7 LGEWVOT, ALy FIZHLTEETIR
WA Y VIO gete (38) & putc(38) EAREEICEETT,
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L, bz ALy IO L TEERFETH) 720121, FREALIT A+

) — L %R % mutex % flockfile (3S) & funlockfile(3s) THI/RMIIZ
Oy 7 TR L2TE%R) A, V—TDIMIlE flockfile() &
funlockfile () TP A, V— 7 DN T getc_unlocked() &
putc_unlocked() ZIMFUTHIL £§,
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i

HEEA LTI —AERETIEHEWT >
2T 1—2R

COETIE, BBEEIATIVNIZOVT, IIVF ALY FICHTHRELNVEE
#LET,

m197%=TD [ [AL vy FR4e] |

B 199X—VD [TVFALY AV F T 2= ADEEL N

m 202X—T D [ [BEEEI Y 7 F v 4] B
m202R—=VD [54 75D [MT-%4] LRV

[ 2L v R&EL]

[ZALy FEE] L, =977 ADHE (TN, HEOAL Yy FHTF—7%
T RALTERTLLEEZIE, ZOFHFEICLoTT— I DMEDPIELL o7 IE
L% o2 5IR0) #R#T LI ETY,

ALy FECTTF— %2 ATALENI WA, ALy FTEICEHOoaY—-%
52 34H, ETLLEND L5123, WRICAPEZ 22812k >T 71
T ADEEN LB EET L L) ICHBETALEIHY 7,

FhEs [ALby FEE] LIE, 2OFREPVERD AL v NI & o CTRIKIZFEST
ENTOHEWLIEL Db & T, EBIF, BEMEIIRD 3 BBTX
BENE T,

m [AL vy FLETIE R\
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m [AL vy F&4] — EHML
m [AL v FEE] — MT-%4

[A Ly FEETEHLR] FHRETH->Th, mutex * 2 v 7T 5G4 L RETAH
S CTHOIE, ZOMBITETLSI TAL Yy FLE4Ee] 1220 3, 6l 6-1 1
fputs () # ML L 72D DT, WOV —F > F [AL vy FEETIE R W] FIT
S

2FHON—F Y 3EILL 2B T, 22 Tld, 120 mutex TFHEE #6475
TEEBVEIICLTVET, SHEEFELEL SNZAM L) VAP ERD
FT,2200AL Y FH fputs() 2o TRLEZ 77 A NVICH T B E XIE, —F
W) —fERFIE L LE idfﬂ)i%/u W%@Fﬁfﬂ%%k%ﬁ%#%%@
MUHMA7 7ANVERAEL VS EEEFTT,

KEON—F E, IMT-Z&] OfITT, TZTE 774 NVT & IImutex & 0 v
JLTWEDT, 220DALy FPELLZ 77 A NVICEBICHEITEET, oF
D, V—=FUH» [MT-%4&] ThhEiE, ALy NE4LE] T, L2bZFOLV—F
YOFEADPHERIERELY RIZS VI LR ERLE T,

fle1 [AL v FE4a] Ok

/* ALy FEETIE RV */
fputs (const char *s, FILE *stream) {
char *p;
for (p=s; *p; p++)
putc((int) *p, stream) ;

By */
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-%4 */
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) ;

(#% <)
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mutex unlock (&m[fileno(stream)]O0;

TIWFIALY RS2 T 1 —ANELLANIL

[man pages section 3: Threads and Realtime Library Functions] ® AL v F|ZDW»

T AT T2—ADAL Y FYR=IDLELEL\NNVDOHTT) %FK6-1121) A+
LTwIEd, (IN5DH 7T OFMIE, Intro(3) D=2 T VR—=V %S

TLZE W)

£6-1 V9 T2 —ADLTELN)

)

B

Safe [ %4 ]

ZOa—=Fx<XNVF AL

v K77 —
Ta v LR LTy REA

Safe with exceptions [#I/MF & T4 4]

BINORFIZOVWTIE, Y22 T hR=Y
@ [{EEFEE (NOTES)| D% 2H

Unsafe [ Z2&Tld% ]

DA VI T2—AEINVFALY KT
Vo= a yTHEHT A0, 7272

L. BEDOAL Y K25, 94751 ANTH
REICFET SN VIS ICT TV r—2a vy
2SI VEFHTE 5

MT-Safe [MT-% 4]

DAV Tz —RlE, SVFALY KT 7
LA EITFIE L TWE, 2F ), K4
TH b LFHEFFICETEDFR—-FL TS

MT-Safe with exceptions [#I#}F & T MT-
i

IStz oV Tl [man pages section 3] @
[1: =39 (NOTES)] i & 2
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£61 A VF T —ADERELNL <

17 ) i

Async-Signal-Safe [JE[RH > 7+ V%4 ] CON=F &y TFUNY FI0LRE
[P 2 & TE B, [FERMIS 7
WVEE] v=TF 2E, VY7 FEID R A
THHLT Y POy 7126k Ww

Fork1-Safe [forkl-7¢4:] Znk % 4% 77—, Solarls 0)
forkl (2) F 721 POSIX @ fork (2) AN
U“ﬁéﬁﬂf L EIT, REF waf*m / V=
T %

[man pages section 3] 6D A ¥ 5 7 2 —ADEELRVIZOWTIEfERC 25
BLTLZE WV, M8 TE2Y 2T W R=VEZBBLTLANVEHERLTLEE N,

ROBEHIZE D ZEfbIn TR VWEEbH ) 7,

m FOB¥KE MT-Z4] 12358, P07 NVALy 7T U —3 3 Y OMREI
E/%EI’%& ij—o

n FOEBN, BETEEWA VY T2 —A%2FH>Twb, LEzIE, AF v 7
WRL7Z2NY 77 NORA vy % RT L) BT, 29 LBk, V=
Y FF b (AT ZRERESHESN T2 HETH ) ET, U YTV
DHEBALDOEKREIZ [ r] PV Twbor) Ty v v MalETY,

AE-HEAOKRRIC [ r] 2T WEEAYIVF AL v Figx L TRED
EINIE, 22T MR-V EZRBL TS, [MT-Z4] TldhewnwZ &5
FESN T AL, FHAEECREST L, WAL Yy FUATIEMER L 2T
728,

[Tl EW] 12T —XDEHOYI L NT
NSRS
A% 72— A% 2% OFKICIE, [MT-L4e] 2RABEEESHEHE SR

TWwWIEd, SROOBEEIEE., VYV FVOBEBKOKRREIC [ vl #1752 & TK
A ENFEJ, Solaris BEICHEEN TS [ r] V—Fr&2Ee2I1RLET,
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asctime_r(3c)

ctermid r(3s)

ctime r(3c)

fgetgrent r(3c)

fgetpwent r(3c)

fgetspent r(3c)

gamma_x (3m)

getauclassent r(3)

getauclassnam r(3)

getauevent r(3)

getauevnam r (3)

getauevnum_ r (3)

getgrent_r(3c)

getgrgid r(3c)

getgrnam_r (3c)

gethostbyaddr r(3n)

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)

getpwnam_r (3c)

getpwuid_r(3c)

getrpcbyname r(3n)

getrpcbynumber r (3n)

getrpcent r(3n)

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)

strtok r(3c)

tmpnam r (3s)

ttyname r(3c)
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[3ERERS 7 FIvEke] B

(e Y 7 F V| e, Y7 F ANy FIPLEEFOHET I LT
ELMEBOZETT, FNHIE, POSIX #l# [1EEE Std 1003.1-1990, 3.3.1.3 (3)(f)
D55 XN—=VTEHLRINTWIE T, POSIX HIED [FERM > 7 F V%4 ] B

Mz, ALy RIALTF)DRD 350K S [FERAM Y 7P risa] BT,
m sema_post (3T)

m thr sigsetmask(3T). pthread sigmask(3T) & H

m thr kill(3T), pthread kill (3T) &ML

SATZ)DO [MT-£2] LN

TLVFAL Y R7OQ 7 TANLMMTEEINL WO LV —F ik, ENd
IMT-%4] THAHENETT,

DF N, FEICIFRH ENLTEEMEDH BV —F i, BITFETENTHIELLE
FENBLIEPLETT, 20D, YVFAL Yy FFO 75 A CHTT 53T
DIATITVA Y Tr—RE, [MT-Z4E] THRIThWER D 8 A,

HIRTIE, 3XTHOIATF 9D IMT-LE] Tladh FHA, KEWNLR [MT-%
) ATV EREBIIRLET, ZOMDOIT A 75T b, EWICIE [MT-%
] HBHDITBESRTT,

%®63 [MT-Z&] o477 Dl

G475 fii %

lib/libc RETEREVWA Y F To—RIZk, [+ r | (EvrT12
ZFLIELIETRZZ) BRXD ALy el 1%
Tr—ANH5b

1ib/1ibdl_stubs AL v FDOI I, Va2 K=

lib/libintl ELZ 477

lib/libm System V Interface Definition. Edition 3. X/Open, ¥ & U

ANSI C |ZHEML L 72545 4 7 5 1)
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%63 [MT-Z4] o4 75)0F #<

5475 fiti %

lib/libmalloc WA R LA —DE ) B TT 4T F1,
FEMIZ. malloc (3X) DY =T IR—J % BH

1ib/1libmapmalloc mmap (2) N—ADREEAE) —HYBTITA 75, FFMl
¥, mapmalloc (3X) DY =2 T IR—T % 5

lib/libnsl TLI A % 7xz—XA, XDR, RPC 7 747~ F&¥%—
/N, netdir. netselect, getXXbyYY £ ¥ 7 = — A&
RETIE RV, 72721, getXXbyYY r ERXO A v %
Jr—AF [AL vy F&E4 |

lib/libresolv ALy FEAED errno & RK— b

lib/libsocket v VT =GOV Yy N 4750

lib/libw WENA YOy — Vv EYR—- T 5720074 LT
LA RXFHI OB

lib/straddr Ay b= HEIT NVAEWRS £ 75)

lib/1ibX11 X114 9477 NV—F>

1ib/1ibC C++ FTHREIEA TV 2 7 b

[ Ly RELTIEEW] S1475Y

[IMT-Z42| THAZ DRI ENTVEWVWTI A TITVDOLV—F %, WIVF R
Ly F78 7 A 5% OET-010F, FNS5DORPTH LAY VIV A
Ly FTiTbNa L)Ll aibniln ) A,
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) =
o — - N
A INTIVETINY T
CODEBETIE, YWVFALY RO T340 XA)NETFNY ZTIZOWTHHEL F
I
m 205 —VD [TV FALY R7PFUAr—aroa s 84)0]
B 22—V D [TV F ALy FFO 7T LDFINY 7|
.|

YIVFRLy R7T7) =320 X1 )b

N FTrAN, BETIT, VI EIIOWTIR, A7 a3 B EHHY T,

mVAC IR

RIVFALY 7O 7 ITLDTINA ) EN) U 712E, ROLOPFYETT, C 2
v 814 T LAME, Solaris A XL —F 14 ¥ ZEBEEICMHELTWE T,

m BHECIVNAT

m {7 NV—=F774)

m <thread.h> & <pthread.h>

m <errno.h>, <limits.h>, <signal.h>, B LU <unistd.h>

m 1E¥E Solaris V) 7 1n (1)
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m Solaris AL v N A4 771 (libthread) & POSIX AL v FJ A4 73 )
(libpthread)s ¥~ 7 # IO POSIX V 7V ¥ £ 55 4 75 1) (libposix4) b
VERGEDRH ) £7,

n [MT-%%| 7477

(1ibe, libm, libw, libintl, libnsl., libsocket., libmalloc., libmapmalloc
% &)

v 271 7 XDER — Solaris % 7- 13 POSIX

—EROBEL (3R 7-1 TR L7207 &) 1, POSIX 1003.1c ECTot~ >y 74 7 A
A% Solaris A XV —7 4 Y JIRE24 ) ) —ATOLY YT A 7 AERLE-TWET
(BB, L DAETO POSIX HRFIZEDS VT WET), BHEOEFITT /31 VERICH#
RLFET, 8T A8 ERVEDOHESTIZOWTIL, [man pages section 3] %S
LTL7Z&E W,

%71 POSIX & Solaris Tt~ 74 7 ADRL 5%

sigwait (2) asctime r(3C)
ctime_r(3C) getlogin r(3C)
ftrylockfile (3S) - Hi#l getgrgid r(3C)
getgrnam_r (3C) getpwuid r (3C)
getpwnam_r (3C) ttyname r(3C)

readdir r(3C)

Solaris @ fork (2) BT TXTHOAL v FEEH L 3 (FLT fork B)E).
POSIX @ fork (2) BI%kid Solaris @ forkl () FAE L FAE, MO L AL v FDO&A
ZHEE L T (forkl BIE),

alarm(2) DM B %L ) 9, Solaris D7 T — L IEZFDAL v KO LWP IZ[a)L)
SNFETH, POSIX DT T — 23 70t A4EIZHT b NE T GEliE, 1729—3
DALYy RTEDTI—4] #2BBLTLEEW),
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<thread.h> ¥ 7= |{& <pthread.h> D AIAH

47 )V—F77 A4 <thread.h> &, [HY U — A D Solaris XV —7 1 » 7§
S PRSI - N2 3 A VT AL ZIMEMALET (-1thread 714 7
FNEEBIHHLED) COTATIVIZRWMEDA VI T2—A, Thbb
Solaris t ¥ 74 7 A% b DA ¥ 72 —ALPOSIX LY VT4 7 A%kbDf
77 2= ANEENTWE T, POSIX AL v FT thr_setconcurrency (3T) % I
CHT 720121, <thread.h> ZAACLERH D 7,

A7 )Vv—F77A4) <pthread.hs> £, POSIX 1003.1c K TEHZE I N TV LTI
FALY FA VY 72— ACHEETAHI—F2 I v A V$5EXIHHLET
(-lpthread 74 77 1) & & 12 LF §), POSIX TR % FEH T 51213, &E
7 77 POSIX_C_SOURCE % FELO & 9 |2 199506 LL O (long) ICiET 5 &
HHh ET,

cc [flags] file... -D POSIX C_SOURCE=N (7272L. N & 199506L)

Solaris AL v F& POSIX ALy RZR L7 7V r—2a > ORTRMATE T,
ZMNIZlE, <thread.h> & <pthread.h> DM F % AAA, —1thread &
~lpthread DELLPDTATF) &) 7 LET,

WMEZRML72YA, 22784 )V T -D_REENTRANT #f§%E L. Y 7 T -1thread
ZIBETH L, Solaris Y YT 4 ZANKERL T, #IZT LA LT
-D_POSIX_C_SOURCE % iE%E L. ') ¥ 7 T -1pthread 8% T % £, POSIX t~
YTA AL E T,

_REENTRANT ¥ 7zl POSIX C_SOURCE DIETE

POSIX BifE% #2413, —D_POSIX C_SOURCE 7 7 2 C 199506L LL_E Ol % f§5E
LCT 7N r—2ayka 34 LTL7ZE W, Solaris BifEx &4

(¥, -D_REENTRANT 7 7 7 %48 E L CYNVF ALy F7Our 5 4% 384 VLT
PS8V, ThiE, 77V 75— avDF_RTCOEV2—VIISTIFY T3,
WRAT 7V —2aryols (e 21X, Solaris AL v F% POSIX v~ V7 14 7 A
THMT 584), 2 /34 )V C-D REENTRANT 7 T 7 &

-D_POSIX PTHREAD SEMANTICS 7 7 7 %fgEL £7,

HB—DALy FOT7T)r—a ka4 )Vv§5& XX, -D REENTRANT
-D_POSIX C _SOURCE 7 7 7 {IRELLZWVTLLEE Vv, INHLDT7 I 7 %2iRE L%
IFUE, errno, stdio & EDOLFDERNTXTCEDOE I EFLE T,
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E-AL Y F74771) (libthread.so.1 F721d libpthread.so.1) IZ1) ¥ 7 &
NTHHT. -D REENTRANT 7 7 /' DHRESI N TV, Y7V ALy FROT 7
Vr—2ar&2asf VL TL7EEv, TNIZL 5T, pute(3s) D7 T
FATREZBEETOH LIS END & ZIZELLZEREOER TSP L) £5,

K9 A &, -D_POSIX_C_SOURCE & SN2 POSIX 77V r—a ik, £
7-1 IR EN TV DL —F YT L T, POSIX1003.1c vt~ > 7 4 7 A& f¢b %
¥ o —D_REENTRANT DADIREENZT TV r—vavid, ThoDV—F VIZH
LT Solaris vt~ > 714 7 A%$fb £§, 72, -D_POSIX PTHREAD SEMANTICS
AHRE &7z Solaris 7 7V r—va v, INHDL—F VIZE LT POSIX £~
YT A7 A%FEEE TN Solaris ALY A V¥ 72— A%fMHATHILTEE
B

-D_POSIX_C_SOURCE & -D REENTRANT D A E SN2 T 7)) r—a v
X, POSIX v v 71 7 A%fib FT,

libthread ¥ /=13 libpthread EDY > 7

POSIX AL v FOBEZ R A1d. —1pthread 94 791 20— FLTL 7
Sy, Solaris ALy FOEMEZ2E L A&1E, -1thread 94 77 %0 —FL ZF
o POSIX D7 U5 ThH, —lthread ZfREL T v 7352 LI12LD,
Solaris T? fork() & forkl () DX ZEHMEFEL 72 WEDH 5T

L &9, —lpthread #4775 &, fork() DEfE% Solaris @ forkl () M-UTH
LEFLEDHDICL, alarm(2) DEEEZEEL T,

libthread 29 4 121% —1thread # 1d 2 < ¥ F Tl -1c DHj, cc I/ F
TIERBZIZENETNIEL TLEE W,

libpthread # /3 % 121% ~1pthread % 1d I~ FTld -1c D, cc I~ ¥
RTIEmBEICEFNENRE L TLZE v,

ALy FeHwiwrur7 s 0%1) v 755E X, -1thread & -lpthread &
BELZVTLREES W BET DL, VY ZRIITLVF ALy FHEBED#RE SN,
FATRICEHELCLEVES, THUE, Y7 VALY K77 )7 — v 3 v OFES
HMEZETESE, VY —A2REL, 7Ny VORISR 6 LT,

7-1, IV F T aralELIZDOTY,
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POSIX

cc [flags] file... -D_POSIX C_SOURCE=.
[-1lposix4] -1lpthread

ce [flags]l file... -D_REENTRANT
> -D_POSIX PTHREAD SEMANTICS
[-1posix4] -1lthread

v T4V
DER

Solaris

cc [flags] file... -D_REENTRANT -lthread

K7-1 Ty 470 —Fx—h
BHODYAIL, thread.h & pthread.h O H X HAALLENH ) 9,

) 7 T -1thread b —lpthread b#FE L%\ &, libthread & libpthread
T 2T RTCONCHLPEEL R 2D T3, FEITRET A 77 libe 12

(X, libthread & libpthread WO DKL > M) 25 NULL Fi & & L TH%E
CEFEINTET, ELWTRXIE, 1ibc L AL v K477 (libthread
% 7213 libpthread) OWHA) ¥ 7 N7 L EIZ, TDALV Y FIA4T7F)
o THASINE T,

ROEICIELL w757 %2ELClda~xy KTrFarssaz) o35
ELCITATITVDBEDPRIETE RSN T,

.0's ... -lc -lthread ... (IEL<7%&W)
EQAdEe
.0's ... -lc -1lpthread ... (IEL<7%&W)

F-ALY FE@HTE Cor 7UTTATIE, 77V —2avkar "4 VILT
)79 5121E, -1thread TIE %< ~mt 72 a Y E2HHLET, mt 7T 3
Y1¥ libthread &V > 27 L, 9477 ) 2@ %NEFTY 7 LEFT, —1lthread
FTvarvEMHTAE, TR TAPAT Y TTAIENH) T,

1) JBFD POSIX £~ 7+ H -1posixs DIETE

Solaris ¥ 7 # ) —F » sema_*(3T) {¥, libthread 714 77 VIZA->TWFE
T, FHUIxf L, POSIX1003.1c £~ 7 4 b —F ~ sem * (3R) 2L EE T L4
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¥, -1lposixa 7477V % ) Y7 LEFT (X T+ —F LIZDWTIL, 139X—
PO w7 x] EBRELTLZEN),

HEOES 2 —1LDY 7

TT721, YVFALYy FMbaEniz4 7Yz 7 VEV 22—k,

NEDa— V&) v 735 E0EEFHZRLET,

DRio+ 7o =7

T7AN (AL K
fLEhTwnizn) &
Lt 7Yz b
77 AN

mlwt7v =7 b

774N

libnsl! o TLI %
HHS 270754

_REENTRANT ¥ 7213
_POSIX_C_SOURCE 7 7
Tl

_REENTRANT Z 7213
_POSIX_C_SOURCE 7 7
7&Hh

_REENTRANT ¥ 721
_POSIX_C SOURCE 7 7

TH Y (LIH)

_errno (FrL\»
NAFYT Y
KA b

_t_errno (¥
Lwr> M) FRA
M)

#£7-2 I /54 VIO REENTRANT 7 7 7 DA
7 7 AV OFEHE a8 VIEEDIRE Z 5 R EH
URgio+ 7y =7k A RC R AE I ek D errno

ALy REFED
errno D7 KL A

ALy FEHD
t errno D7 KL
A

1. TLI DR S — Bl %5 572012 tiuser.h FHARLLEIHY 7,

EED1 L AXNJ libthread 24 77U DY >

FEHED Solaris AL v FOFEEIF, BEZLL LA wEETO LA (LWP) 21—
FLARVDAL Yy RPZELENZ, 2LV ALYy T4 v 72TV EICHEE ST
T4, LWP I, XL —F 4 VY AT AL o TTaLy HIIEY T o5 5b,
HEAREITL=Zy b TT, SOANZALNE, 77V r—2a &1 LN LVoE~<
T4 7 ATELZOIZALV Y F& 1441 T LWP ICB#EF1F % (THR BOUND 8 £ O
PTHREAD SCOPE SYSTEM 7 7 7)) fEMggEi:citfts ¥,

Solaris 8 A XL —F 4 Y Z7BETIZ, Z—HFLXNVALy FAA1x 1 TLWP (2[4
HATOENDL 1T LARNLVEFTLVOMRBFAL v FEEZRMAEL T, ZoFERF, Eitk
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ERINDL I TINT, WODPDINVF ALy FMET7T 74— 3 e 5Tl
FRTT, Thid, POSIX AL v KB L Solaris AL v FOWHIZ, kg L 4
S RUA Yy 7z —A%RMELTS,

BOFEEIZ) V7T 5I121E, 77 F35NDY) 7 DBEIZRDESF/ISA R + 7
arEMHLET,

POSIX AL v FOEGAEIX, UTEMEHL 3,

cc -mt ... -lpthread ... -R /usr/lib/lwp (32-bit)
cc -mt ... -lpthread ... -R /usr/lib/lwp/é4 (64-bit)

Solaris AL v FOG&IX, UTE2HEHL T T,

cc -mt ... -R /usr/lib/lwp (32-bit)
cc -mt ... -R /usr/lib/lwp/64 (64-bit)

VHNZEREAL Yy RIA4 77 )I12) v 7 ENzwVvF ALy ME7a 7 7 L1220 T
(&, BRBEZAEL LD LIBRARY PATH 3 X Uf LD LIBRARY PATH 64 Z LT D X ) I8k
FELT, ETK T 7 I8 5BEAL Yy FIATIVIHET LI LN TEET,

LD _LIBRARY PATH=/usr/lib/lwp
LD_LIBRARY PATH=/usr/lib/lwp:/usr/lib/lwp/64

BRI LD LIBRARY PATH SE4&E7%R 7UX A LTAHM R A, 20X
Lo TIRESNLEETELT A L7 M DARDPETR) »H — OMEBA OB
WICHEHSNG ZLICEREL TS v,

RED1 L ARXVALy FEEZFHT LA, 207477 ) 3EFHEAL Y F
AL CEEREEINDS L O LWP 21K TAZ 0B ) £3, LWP 54 R

V=T A VYT YATLAAE) =2 HBETLOIZF L, ALy FIZZ—F LN AE
J—DABEELT T, ZOLHIZ, BTOAL Y FRERTAZDOIATF I
YO ENTINVF ALy NMET ) = a3 s, FEO LWP ZIER L, 207
TN —2arE R T LLODICLELR) ) —APL Y AT LAXETTHIL
2 3,

YA EFNy T 211
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VIWFALy R7AQT9 7 LDOFINy T
S<<EBZBIX

DT, =VvFALYy P77 530 7 TidiE8ZE3I 22K/ LT T,

MO LBORY v 7 ~NORL T E2H LA Ly FO5I$E L TET,

R AE) — (BEHENFET, 22oRAESINTWLIRE) 2772235 XICH
WA CHRE L T vy,

2DODAL Y FNEL B)ERET, HLﬁ@fﬂU/ ANDOWMEMZESL L) &
LTTy Oy 20 5EEd5%, 2OEE. —HDAL Yy FPRHOIO) V) — R %
/. ZCAPN %7~ﬁ®xv/b#2%E®U/ AEEHL, EH500) Y — A
EWMET LT TR EE SRR 9,

FTTICHRFLTVEZEy 7R L L) ETH@EIENLRT Y Fay 7)),
FHABRE DL ETEIC R A 2 VBB E T TWwb,, it FIEEEIC X - Tif#
ENTWEL T I ANTRIEEZ W ZAMBKR L, HEESL TS RLHE

Bl L Twad ZEPENTY, BHEONFOH LS RS LT — 5708
REINTVDE L) TH, EBRICEIRESI N TV IEA,

UNIXO):/yh)-)]/kXI// ]“fc‘f;fﬂ_&/ﬁ\b"d—f’fﬁo"(bx%o 3'5]%];&55{3&2‘/7_)_}1/@
LPLIZIE sigwait (2) ZEHTHIEIDLVTL L,

setjmp (3B) & longjmp (3B) MM L. MEHHMB D v 7 # R Iz r 7
XTI 5,

* cond wait (3T) F721F * cond timedwait (3T) DI LA S48 L 72
%\%ﬁ®ﬁ¥m R L7z,

77 4 )V M AL v K% PTHREAD CREATE JOINABLE & L THAK L7-HAIE. £
%ﬂ“ﬁﬁ%gmMeaijmn3T fﬁ%MﬁL&U%Li&%&uad&%fﬁlfw
%o B, pthread exit (3T) IFFLEHIH LML ¥ A,

ANTOFERCEBITFOR L 24T -720), KeEoBHBEMNEZFEH LV T4, <
VFALy FTFaZ 68, YV ZNVALYy R7OG750L0 bRy v 7DOKRE
SORIBED L WO THEORK E 20 3,

A7 DOREEDI|EPHEYTHWD, T7+ NV IO Y v 72 iHL
’(b\éo
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ROBIZHBEELTLEE W, IVFALYy F7FOZ I 508 X3, FIINTHH
BEGAEICE. MUANTRIFTETLTOFREDI 2V LB LB TT, h
F. ALY FOARTVa—=) Y FOEFFET > TR0 5 TT,
—RIZTVTFT ALy RO T LONTIE, JElE V) X0 b EEY % 58 A 1)
ERLET. COLOEFTLANVOMELZ EOF 5121, 7L—2 R A VML
FNy ZEDE P L= ADEFREHTT,

TINF 21— 57« T ICLKDEBMET/NY T

INF —F 1 U5 4 (Solaris ¥ AT LD—#) &, 77UV r—are&475Y
5 OUEBRENTTEROPE, B, TNy ZIEHLE T, INF 2 —F5 14U 54
., I A NVBIUVEEOLI—F 7O AL ALYy P25 0EBHERYEHTLD
T, YUV F ALy Fa—FIZEICEHTT,

INE Z—F7 4 )T A4 2fHTLE, SUVFALYy F7OZ 5 L0BHE TNy 7
BHIZ) ET,

truss (1) DfFEH

VAT LIV E T T FIVDOBIFIZOWVWTIE, truss (1) BB L TL 2 &,

adb (1) DfFEH

YIWVFALY FFO 7 FLNTETRTOAL Y FEESTAEXIZ, ALy F&
LWP L 3[AZICR VT, FOBAEIZ., Y VFALy FFasrs3I 072 K- 1
TLHUTD adb I~y FEHWT, EALy Fic7 7k ATE T,

%73 YIVFAL Y Fxed adb 2~ K

pid : B pid TIRELZ: 7O AERT S, TURAL, ZOTTDH LWP
3EIRET %,

:R T AL EET, TR AL, FOTRTO LWP ZERH SR
%o

SL (FEIEL72) 7ar ANOER % LWP % —ERRT 5,

n:l TA =A% n TRELZLWP IZUW Y2 5,
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#7383 TILFAL Y FFIED adb 27V K #<

$1 BAEDT +—HAD LWP #ERT 5,

num:i num CRELV 7 F Ve ldd 5,

DTFoa<y P, FHFET7LV—7F 4 v bexETh720Il K (ST,

%74 adb 7L—27 KAV FDEE

[label],[count] : b [expression] expression OFAIHEREAT 0 DE X IZTL—2
RA v MiZey T 5,

foo, £££f:b <g7-0xabcdef g7 = OxABCDEF (16 i f) ® & X1 foo T

T %,

dbx ND{FEH

dbx L—7 1 1) 7 4 Tld, C++, ANSIC, FORTRAN OV — AT U T T L% TINv
FLD, EFLAEVTETF T, dbx DI~ Y FliE, TRy HERLI~Y Y Fas
o 3SR (tty) 1 V8 72— ARFHTAESREY) T, dox & T
Ny FTOELELL, BEFIIVFALY RT7UTITLDT7 Ny kI R—-FLTw
F9, dbx & TNy FOFEMIL, dbx (1) DY =27 V=T B LY [Sun
WorkShop AFM] %#ZH L TL 723w,

UTWWRTRISICHA dox DA T a ik, IRXTYNVNFALY RT7T7Y 7 —
N ‘/%‘H—j—‘?— }\‘(‘\%ia—o

%75 dbx DYNF ALy F7O 7S 2LHF 7T a v

F T a v F=AUS

cont at line [sig signo id] line THEE L72ATH 6 signo THRE L 72 7 F )V THEAT

T A, id IETEHEMETLAL Y FEIELWP
ZIET S (F7 4V b OfEI all),

lwp BAED WP 2R ¥ 5, TRED LWP (lwpid) 12801
BRbo
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%75 dbx DYIVF ALy F7urZ S0+ 7var e

FTa v i

lwps BEOTOLAD, $TOHOLWP 2 —EF KT 5,

next ... tid WREDAL Y N2 A7 v 7EITTH, WEIFOH LE
AF¥y TThHEEIEZ, TOREFOHRLOBZT, T
XTO LWP OFETHEREED ) BLICH I NS, FEIT
MHETH WAL Y N2 AT v TEFTTEL N,

next ... 1lid BEDIWP # A7 v 7HITT 5o TOLWP DAL v
RWWETTRETH A I EHNUE, BEEATX Y 755
L& TXTO LWP OFETHFBERED ) BITHRH S
52 e,

step... tid REDAL Y N2 AT v TETT S, MENOH L%
2%y ITHEET, FOMBFTHLOMAT, §
RXTO LWP OFETHBEED ) BLICH SN D, FEAT
THECTHEWAL Y R AT v TEITTEX RV,

step... lid BED LWP 2 27 v 79473 5, M A%y 7 ¢
5 EE, TRTOLWP OETHREED D BIZHR S
N5z lidnwn,

stepi... 1lid fRED LWP

stepi... tid BEDALV v FOFEATIETH S LWP

thread BAEDAL Yy F2FRT 5. BEDAL v F (tid) 124]

thread -info [ tid ]

thread -locks [ tid ]

thread -suspend [ tid ]

thread -continue [ tid ]

thread -hide [ tid ]

DR Do LT td DF 7 4 )V MERBEDOAL v R
REDAL Yy FOEBREERT 5,

BEDAL Y FARFELTWAO Yy 7 % —EFRT
%

BEDAL v FefFIbREICY %,
HEDAL Yy FOEILIREZ EERT 5,

BEDAL Y F(F/RBBEDAL Y F) 2R 2%
bo THOAL v FliE, threads # 7Y a D1 X MIZ
FFERRE NV,
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dbx DINVF ALy F7Ou 7S+ 7L ac

\
&
Py

FTa v

thread -unhide [ tid ]

allthread-unhide
threads
threads-all

all|filterthreads-mode

auto|manualthreads-mode

threads-mode

BREDAL Y F(FLRBBEDAL v F) O % HE
5,

&ALy FOREEE RS %,
éi\xl/‘y F%#%%/—T—“j—éo
WHIIERENGZVAL Y F (VYY) 2ERT S,

threads + 72 a v DALy N—ERRIZT4 VI %
WTDENE)DEIRET Do

ALy F)XMOHBEHRERREZADICT S,

HiEDE®E—F21xa—75%, UiOEEOERIHIT
TAL vy FE723 LWP © ID ##EThid, EEox
CTATADRNLV—=ANY JEBLIENTED,
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MT 7075 LEEHY—IL

Sun Ti&, Sun WorkShop™ ~ IV F A L v FHFEY — vzt L T E 94, Sun
WorkShop 121&. KD 3 2Dy — V3 fiAlENTVET,

m ALY RT7FITA4%F
EBIMEREFERT LDV =), TR FTIFLFDALy KT L ofEET T
T 7 ANVERRLBFEDAL Y FIZEH ENE A N v 7 GHIlF— %) "FERER
F9,

m 27 lint
MHEHHME T v 7 ERARY /ZEAART v 7 ORI O W TEIT ISR L.
Oy 70O EnhEDBEL T EVWT Yy 7OHFEEMET A< R
TTTVr—var

m V=TV =)
Fortran MP B X U"MPC 2 8% FI2 X o TER &Nz Vv —F v 4 I 7

TT7ANERAEIWBINT + =< ATy =y 7T A DNV —FA %
7x—A(GU) PHEIRLTVWET,

INBEDY —)ViE, Sun D% Y — ) & SPARCompiler % Lk L 7285 T, <)L F
ALy K707 7 L0 AFEFLZWERICLET, ALy FTFHI 4%
V=7 = VDML [WorkShop It #] « @ > 7 lint DFFAMIE [WorkShop 2
<Y FTR] RN ENZHL TS v,
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Solaris ALy K&E-/~70753I>27

CDO®EETIL, Solaris ALYy KEPOSIX ALy FOT7T ) r—ar7rarss 3w
74y T z— X (AP]) ZIt#E L, POSIX AL v FIZiZ 7%\ Solaris DEEREIZ DWW T
FHHLE T,

219 — T D
26— D

230 —T D
oy 7|

239R—T D
249X — T D
253X =T D
257 R—=T D
263X =T D

[Solaris A L v K& POSIX A L v Fd API O ik |
[Solaris A L v FIZ[EA D]
[pthread |14 T2 & DA H % [FIIRE — Gt ALY / EHEIAA

[pthread (M4 95 b DA H 5 Solaris AL v O]
[pthread (4T 2 b DD 5 [FHIEE — AP v 7 |
[pthread \[ZAHYS T 2 b DOH D 5 R — &5
[pthread \[CHHS T2 b DOHH A FMEE — v~ 7+
[fork () & Solaris A L v FIZE¥ 5 [z

Solaris XL v K& POSIX XL v KO APl D EEER

Solaris A L' v K API & POSIX AL v F (pthread) APl X, £56563 771 7 —
aryV 7 My T ICHIMEEEATSTFRE T, &5 50 APL b £ AR TER
L72bDTT A5, Solaris AL v FOME pthread DK AR L7107 T LD
THHTAZELTEET,
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72720, 2200 APTIFZEIZ—FH L TWADbIFTldH Y 8 A, Solaris A L v Fid
pthread I W Z YR — b L TWT, pthread 213 Solaris f % 7 = — AT
FR=—PFINZVEEPEEINTE S, [ UK WTIE, HEEEENIZH
CTOHERT 5 BPRLLEZENH) £,

200 APl A EHLETHATLE T2 IChwikiEEZflVwE ) 2L’
T&Fd, T/, MUY AT AT, Solaris ALy R 2 fHTAT7 7)) r— 3
YEFETTH—H T, pthread ZWF AT A7 T ) r—2v a3 v &2FETTHI LD
TXFET,

APl DFE L HES

Solaris A L' v F & pthread (&, API DEjERHE LD IEFICLPTE S, £
S E£I1ITRLET,

#9-1 Solaris A L' v F & pthread O AH:# T

Solaris A L v F (libthread) (Z[HA

POSIX A L v K (libpthread) |Z[fA&

AV v PB4 OB the T, €<
7 + B OFFFED sema_

ALY/ EEAAT Y S

F—F ALy AL fE

ALy KoL FH

WATEE DR (G Ly LWP O ZR) &R ATEE

ALy FEEGOBEHEEA pthread T,
v 7+ B DOEEFD sem_

BYEA 7Y =7 b (Solaris D% { DH|$% 7
7 713 pthread OEMEA 7Y = 7 + L [HE
Th5b)

WhHE L~y T4 7 A

AV a—1) v 7 Jikt

DR
Eadad e

# 9-2 1%, Solaris AL v FOE# & pthread DEEZ BB LS O TY,
%P, Solaris AL v FOEE & pthread DB AREWICF LD L LT &
NTVABEAETL, FO5IBIERLZ-TVWAEIENHY T3,
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pthread ¥ 721d Solaris A L v FOMICHBTE A V¥ 7 = — A0 % WIGEIE,
[-] PRAZINTWE T, pthread WOIEHE T [POSIX 1003.4] F 7-1%

[POSIX.4| &N TWAB B Dix, POSIX LD Y TV 5 4 L DHFED—ERT

pthread O —#HTIEH ) ¥ A,

#9-2 Solaris A L v N& POSIX pthread D H#g

Solaris A L' v F (libthread)

pthread (1ibpthread)

thr create()

thr exit ()

thr join()

thr yield()

thr self ()

thr kill()

thr sigsetmask()

thr setprio()

thr getprio()

thr setconcurrency ()

thr getconcurrency ()

thr suspend ()

thr continue()

thr keycreate()

pthread create()

pthread exit ()

pthread join()

sched_yield() POSIX.4

pthread self ()

pthread kill()

pthread sigmask()

pthread setschedparam()

pthread getschedparam()

pthread setconcurrency ()

pthread getconcurrency ()

pthread key create()

pthread key delete()
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%92 Solaris AL v K& POSIX pthread DL #:<

Solaris A L' v F (1ibthread)

pthread (1ibpthread)

thr setspecific()

thr getspecific()

mutex lock ()

mutex_ unlock ()

mutex trylock()

mutex init ()

mutex destroy ()

cond_wait ()

cond_timedwait ()

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 ()
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%92 Solaris AL v K& POSIX pthread DL #:<

Solaris A L' v F (1ibthread)

pthread (1ibpthread)

cond_signal ()

cond_broadcast ()

cond_init ()

cond_destroy ()

rwlock init ()

rwlock destroy ()

rw_rdlock ()

rw_wrlock ()

rw_unlock ()

rw_tryrdlock ()

rw_trywrlock ()

sema_init ()

sema_destroy ()

pthread cond signal ()

pthread cond broadcast ()

pthread cond init ()

pthread cond destroy ()

pthread rwlock init ()

pthread rwlock destroy ()

pthread rwlock rdlock()

pthread rwlock wrlock ()

pthread rwlock unlock()

pthread rwlock tryrdlock ()

pthread rwlock trywrlock()

pthread rwlockattr init ()

pthread rwlockattr destroy ()

pthread rwlockattr getpshared()

pthread rwlockattr setpshared()

sem_init () POSIX 1003.4

sem_destroy () POSIX 1003.4
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%92 Solaris AL v K& POSIX pthread DL #:<

Solaris A L' v F (1ibthread)

pthread (1ibpthread)

sema_wait ()

sema_post ()

sema_trywait ()

forkl ()

fork () (AL v Fa¥—)

cond_init () @ type () 5%k

cond _init () ® type() 51

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 ()
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%92 Solaris AL v K& POSIX pthread DL #:<

Solaris A L' v F (1ibthread)

pthread (1ibpthread)

thr create() ® THR_BOUND 7 7
e

thr create() @ stack size() 5l

4

thr create() @ stack_addr() 5l

b4

thr create() ® THR_DETACH 7
77

pthread attr destroy()

pthread attr setscope ()

pthread attr getscope()

pthread attr setguardsize()

pthread attr getguardsize()

pthread attr setstacksize()

pthread attr getstacksize()

pthread attr setstackaddr()

pthread attr getstackaddr()

pthread attr setdetachstate()

pthread attr getdetachstate()

pthread attr setschedparam()

pthread attr getschedparam()

pthread attr setinheritsched()

pthread attr getinheritsched()

Solaris ALy R&EFE-/-7HTZ3I27
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%92 Solaris AL v K& POSIX pthread DL #:<

Solaris A L' v F (1ibthread) pthread (libpthread)

- pthread attr setsschedpolicy ()

- pthread attr getschedpolicy ()

CDETHHT 5 Solaris AL v FORAMEZMHST 5121E, V) >~ 7 T Solaris A L v
FZ 4771 (-lthread) ZfEL 2T NIE% D A,

Solaris AL v K& pthread THEERICIZ L A EEDL S WA (5L L5157
E)ELTH), ELWA Y I V—FT77ANVEMKTE by 4T %R L7226
BTV A2 T, Solaris AL v FTRVEARE SN TR VL DIZDOWT
(&, [man pages section 3] »HFHLETHR—TEEEL T, TOMKBORY HEH
RTLZE W,

Solaris B3 DB DO FERMIL. pthread O~ = 2 7 )V THELL L 724 HT OB H % R
RTLEEE W,

Solaris A L v KO T pthread 24 WEEREZ DL DIZOoWT, LB L
TwId,

226

Solaris X L v KIZEH DR

m 227R=VD [A Ly FEFT O]

m 228X%—T D [EILLTwBE ALY FOFH]
m 228%—TD [AL vy FOWBATEDHKE]

m 230%—T D [AL v FOWATEDIG]
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ALy RETOEL

thr_suspend(3T)

thr suspend (3T) (&, target_thread TIRE L2 A L v FOFEATZ 12725 11 S
F 9, thr suspend() PIEFKT LARET, BEDAL v FIZEFTKET
3EHH THA,

BEIELTWwWB ALy FIZt L THE thr_suspend () 2 EBITLCORRIEH D T8
Ao BIELTWVWBRAL Y FELZFLTHRPREITILEIITETHA, ALy N2
FEH2BEREILIEI TSI VIIREEREDT T,

#include <thread.h>

int thr_suspend(thread t tid) ;

KDHFITIL, pthread TEFH SN TV 5 pthread t tid & Solaris AL v KD
thread_t tid 25F UL C¥, tid fHIZ. fRAIC Lo THRERIZL o TOMAHTEE
To

thread t tid; /* thr create() »5® tid */

/* pthread create() THEBEINIZAL Y FRLD */
/* Solaris tid IZM4 9 % pthread */

pthread_t ptid;

int ret;

ret = thr suspend(tid) ;

/* BIZEHAT pthread ID ZBHEMHTZ +/
ret = thr suspend((thread t) ptid);

PR A8

EE&ETRIZ0 T, FNLUMNORVEIE, TF —DP8ELLIEEZRLET, U
TOEMEPHHENS L, thr suspend () (KRB L., xFoT5MHEZEL T,

ESRCH

HEO 7Ot 22 tid ELEL T A,
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EIELTWVWB XLy KOFEE

thr_continue(3T)

thr _continue (3T) X, FILLTWwA ALy FOETEZHRLEI$, BHLAA
L'y FIZx L CTHE thr_continue () ZFATLTHRIRIEIH ) TH A,

#include <thread.h>

int thr_ continue (thread t tid) ;

FIELTWAAL Y RV FUTIHUOREZ ENDLI L EH) A, EHNLY
JFNVIE, FDAL Y RS thr continue() THHEAINL EFTHRESINE T,

pthread TEFK STV % pthread t tid & Solaris A L v F® thread t tid 7%
M CCYo tid HIE, fRAICE o CTHORZBIRIZE - THMHHTE T,

thread t tid; /* thr create() »5® tid */

/* pthread create() THEBEIN/ZAL v F25®D solaris tid T */
/* BT % pthread */

pthread_t ptid;

int ret;

ret = thr continue (tid) ;

/* BIZEHAT pthread ID ZBHEMHTZ +/
ret = thr continue ((thread_t) ptid)

UKt

EF#TRIZ0 T, TNLUHNORVMEIZ, =7 —P8EL-Ze 2R LET, U
TOEGEPHI NS L, thr continue () IFEM L., BT AMHEEZREL T T,

ESRCH

HAED T O ¥ 2N tid DHEIEL FH A

ALy ROAETEDETE
Solaris A L v Fid, 77 4V bTIE, FEHEAL Yy FOFTIHHT L AT L5
TV Y —A(IWP) ., B HEAL Y FOEBEOHIZEDETHELLY ELET,

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



Solaris AL v F8y r— JIIERELHEIITELRLTL, Al d TutLAPE
TR TEDLHIICLET,
ENZTOROIEKEAL Yy K (FEATEHI—FELE AT LIT—N) ZEEEICH
MIREPELGD D CHAEIL, thr setconcurrency () THREL TL 2 & W, fi
AZNTWBEAL Yy FOZEIST A121E, thr getconcurrency () ZfHH L T
(A=A

thr_setconcurrency(3T)

thr_setconcurrency (3T) &, 77V r—Ya VOPRTLELET LHITEOHE
% AT MR LET YAT L, THLEEOAL Yy FEFRIZLT, 7
CADNFETERBETELLIIICLFET,

#include <thread.h>

int new_level ;
int ret;

ret = thr setconcurrency (new_level) ;

T ANDIEE ALy FERFICHEMICT 5LED 5089 2»id, IR
ko T LET. ALY FYATLADF 74 VEERETIE, YVATL) V=R
AEHNTAHIEAFIRICL T, TUR AL ELRBEDOAL y FEAMICLET, F
oo WATEZ/NEL LTECTOEAN Ty FO v 7 b & oz FHENEL
WX ICHATE b FEI TS,

CDE) BT T AN NOBRETIINRNLZEATES GOSN WGE, 77 7—
¥ a YMilld thr setconcurrency () D new_level DIRE T, AL v FY AT A
WATEOBBEMELIHRTEE T,

FEIRRICERIIC 2 A AL Y FOEBROBIE., new level L) KEWI EH /NS VT &
bHN FET,

FAHHEZENET 2 ALYy FOPEBHEAET ST 7 r—2 3> T

¥, thr setconcurrency () Lo THEFT) V- ADWTELFTALEL TEr W
L ERMRELTRNTOAL Y ROAT V=1 Y IHPREuciTbhienw E05H
DFEF,

thr create() ® THR NEW LWP 7 7 7/ CHWATEICHE L5 25 L0 TEF
FTo ZNICIE, BEOWTEZ 1 20 RELTIDENDD F T,
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UKt

EFEETHIZ0TYT, ZRUMNORVHEIX, =5 —2FE L2 RLET, M
TOWTNLOLEMEN T N5 L, thr setconcurrency () (XRK L., e
LAEERLE T,

EAGAIN
FREDHATETIE T AT L) Y - ADHIRZ#R 7
EINVAL

new_level DENSE T,

ALy ROATEDOIE

thr_getconcurrency(3T)

thr getconcurrency (3T) & thr sgetconcurrency () TRRE S N2ARATE
ODHEMERS L3, FRFICARICE > TWwAH AL Yy FOEROKIZ, Zofk
DREVWZELPSNWIELDHD TT,

#include <thread.h>

int thr getconcurrency (void)

= fil
thr getconcurrency () . WICHEATEOHEDHELZRE L 3,

pthread (CHEY 4 2 D H H 2 FHIREE — st #
V) /| EZAAOY 7T
ALY ) EEAAT Yy EFERTEE, ARICHEZARGEPITEELEAL Y FE

12T IZHIRS 5 — 5, AN BRI AR ICEHBO AL v FR6TE 5 L)1
DTS,

m 21—V [FHAWY / EEAAT v 7 O]
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m 233R—=TUD [FHEAY O v 7 OS]

m 224R—T 0 [FmARY Y 7Ol (Tay 7%k L)

m 235R—V D [FEARAT v 7 O]

m 236R— VD [FEARAT v 7 O]

m 236R%—T D [FAIY / EBEXAART v 7 DR

m 237 R—=T D [FHARY / EEAART v 7 OHIK]

FTTIHANY T Y 7 2L TVWBE AL Yy FAPHEEE, fOAL v RABEE 512
FAHAY Ty 7 BEETET T, BEAAT Y 2 EEET L L IR
LD FETA, TTICEIAAT Y 7E2RFELTVWLAL Y FPEBE5E, HbH0IT
EXAALATY VOB EZFESTWAEAL Y RBEHAEE. BOAL v FIZEAID
EEXAADELLOO Y 7 R EETLEXLFLRTINERD THA,

ALY S EERAAT Y ZE, MHEHMET v 7 X ) EETE, LAL, EXAA
DHENEL . 2O2ZED AL vy 2L ATHICHEANONS L) BT — 5 2 1#
THEXITHICEREUELE T,
HEOTOELARNDAL Y FEMOTO L ANDOAL v FORT, 3EAY /& X
ABB Y 7 &S TRIME & A5E41F., BiET A FNLOTO L ADBTEES N
HEZIAAER AT —I2, ALY / EEAAT v 7 OEEZRER L

(mmap (2) DY =27V R—=T 2B, TOHAINY) /FE ALy 72704
BFEE L 3,

BEOAL Y FPEHEHIY [ EEAAT Y 7 2o TV AEAEOT v 7 OESIET
E. FICHBE LR NIEARNETT, 272 L, EXAAAIPI T TH O Y 7 &JES
TX WD) ZHEZNMT 27290, Solaris AL v N8y & — IV TldE X AL A
AR M L DB ENE T,

FAMY / FESAAL Ty Zix, T RN T AL ETFH ) T

A | EZAAB Y 7 OMERE

rwlock_init(3T)

#include <synch.h> (%7213 #include <thread.h>)

(% <)
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int rwlock_init (rwlock_t *mdp, int type, void * arg);

rwlock_init (3T) (&, rwlp BRI HANY / FZAHay 7 zmifb L Ta v 7
fEBRIRBICRE L9, type ICIERDOVTNAZIRETE T (arg IBUEIZ A S
NE9) (POSIX AL v FIZDOWTIL, 154 — @ [pthread_rwlock_init(3T)] %
Z ),

m USYNC_PROCESS

COTOLAHNDAL Y Feiio 7o ARNOAL vy FEORTHREY 52 &
%)S‘wc‘%;@)l )) L: Li‘a—o ﬂrg U:ﬂ*ﬁaéﬂij—o

m USYNC THREAD

COTUEZANDAL Y FOMIETTHMEZELZENTEEHEIICLIT, arg
FEHSNE T,

BEOAL v FRLFELHARD / #FEAAT Y 7 2 FEEICOILL TEWwir ¢
Ao O WZHIAL L7 A B ) —ICHBEHER T A2 2 12X - T, BAMRD / #HEAA
Oy 7 20tss2LdTEFET, 2OHAIE, type |2 USYNC_THREAD % 1H5E L
b0l HBINE T ~EAMPMLLZFHARY / HEAAT Y 71d, oAV
FTHEDLN TV ML S 2 O THAOHLL TrVWIFFEA,

THEANA D =T TOFRANRY /& SAHT v 7 O

#include <thread.h>

rwlock_t rwlp;
int ret;

J* TOTAXADOHPZITTHEMNT S */

ret = rwlock_init (&rwlp, USYNC_THREAD, 0);

YIVFRLy ROTATFI>Y ¢ 2000 F 3R



T AMA I =T TOHRIY /EXAART v 7 OMIAL

#include <thread.h>

rwlock_t rwlp;
int ret;

/* TRTCOTOL ADORTHTT 2 */
ret = rwlock_ init (&wlp, USYNC_PROCESS, 0);

PR A8

EFERTRIZO T, TRUHNORVEIR, =7 - 5AE L2 E2RLEd, U
TOWTNLOFEMEPEH SIS L, ZOMBIIIKL, e dTA2HEEZREL T,

EINVAL
GBI T o
EFAULT

rwlp 7213 arg M T FLAZBLTVWET,

AR Oy 7 DEE

rw_rdlock(3T)

#include <synch.hs> (¥721% #include <thread.hs)

int rw_rdlock (rwlock_t *rwlp) ;

rw_rdlock (3T) &, rwlp DRI HAMY / HEAAT v 7 OFANY T v 7 %
BHLET, BELZHARY / HBXAAT y 7 PEZAARFICTTICO Y 7 &1
TWAEE, MO LAL Yy FIZEEZRAAT Yy 7SN T TTO Yy 7 &
FTo ) CThRIFNE, FAMYay 7 2 HEL 9, POSIX AL v FizonwT

(X, 155X — 2 D [pthread_rwlock_rdlock(3T)| % Z ),
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UKt

EFERTRIZOO T, TRUHNOREIR, =7 - AE L2 Ez2RLEd, U
TOWTNLOEMEPHEHE IS L, ZOMBIEEKL, T A2HEERL T,

EINVAL
GBI T,
EFAULT

rwlp W% 7 FLAZFLTE T,

AR Oy 7OEE(FOy 75 L)

rw_tryrdlock(3T)

#include <synch.h> (F721% #include <thread.h>)

int rw_tryrdlock (rwlock t *rwlp) ;

rw_tryrdlock (3T) &, rwlp DMETHAIY / HEEZAAT Y ZJOFAIY T v 7
REHRLE) ELET, RELHmANDY / EEAHT y I PEZAZIZT TIC
Oy 7 E3NTnaEaE, 29—2RLET, £HTHrITFNE, MO LALY F
FEAN Y Oy 7 BESL T, (POSIX AL v FIZDWTIE, 156X—T D

[ pthread_rwlock_tryrdlock(3T)| % Z:HH),

PR AE

EFERTRIZO T, TRUHNOREIR, =7 - AE L2 2R LEd, U
TOWTNLOEMEPEHENE L, ZOMBIIIKL, e dTA2HEEZREL T,

EINVAL
SR T o
EFAULT

rwlp VW% 7 FLAZBLTWE T,
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EBUSY

rwlp BHRTEAMY) / BERA Ty 7T Iy Z7E3NRTWE T,

EXAH0Y 7 ORE

rw_wrlock(3T)

#include <synch.h> (%7213 #include <thread.h>)

int rw_wrlock (rwlock_t *rwlp) ;

rw_wrlock (3T) (&, rwlp DRI AMY / HESAAT Yy 7 OEIALT Y 7 20
BLET, BELZHGANY / HEEZAAT Y 75, HANY) F/213EFEZAAHICT
Ty 7 ENTWLEE, IR LAL Y Fid, $XTOGARY Oy 7 LEHE
AAT Y IR ENLETTT Oy 7 E3NT T, GiAY) / EBEXAAT Y 7 DEX
AABT Y 72 RFFTCELAL Yy FE—EIZ1 21BN TS, POSIX AL v F
22V Tld, 157%— T ® [pthread_rwlock_wrlock(3T)| % %),

PR AE

EEETREHIZOTT, ZRUMNORENEIZ, =9 —DBELAZEZ2RLTET, L
TOWTFNLOLAETBEINE L, ZOKITEM L., Sed a2 EEELTT,

EINVAL
GRS T
EFAULT

rwlp WAL % T FL AR LT ET,
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EXAH0y 7 ORE

rw_trywrlock(3T)

#include <synch.h> (F721% #include <thread.hs)

int rw_trywrlock(rwlock t *rwlp) ;

rw_trywrlock (3T) &, rwlp BETHAIY / HEEZAAT Yy FOEEZART Y 7
ZERLE) ELE T, RELLTANY / EEAHT v 795, GEAHARY £7213F
EAAHIZTTICO Yy 7ENTWELEEL I %2R LT T, (POSIX AL v R
22V TUE, 158 — T D [pthread_rwlock_trywrlock(3T)] % Z:HH),

PR AE

EFERTRIZOO T, TRUHNOREIR, =7 —AE L2 2R LET, U
TOWTNLOFEMEPEH SN S L, ZOMBIIIKL, e dTA2HEEZREL T,

EINVAL

IR T,
EFAULT

rwlp VER T FLAERRL T ET,
EBUSY

rwlp IR HEAMY / FEAAT Y 7B TIlay 73N TwET,

A | FEZAAO Y T ORERR

rw_unlock(3T)

#include <synch.h> (%7213 #include <thread.h>)

int rw_unlock (rwlock_t *rwlp) ;
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rw_unlock (3T) (&, rwlp DRI HANY / FEAAray rouy 7 2k L £
To MO GRE % H5AMY / FEEAAT Yy 71X, By 7 ENTWT, FFUHL
ALy P55 AN) HE-EEZAAHICREFL T L0 TRITNIEARD) T8
Ao ZDOFAY / FEIAHLT Y ZVIPEHREIC R 2D EfF>TWwWb AL v il
ZHLGHEE, FOAL Y KOOI 120870y 7fEKRIFEF T, (POSIX AL v
FiZoWwTid, 158 — Y ® [pthread_rwlock unlock(3T)] % Z:HH),

UKt

EFERTRIZO T, TRLUHNOREIR, =7 - AE L2 2R LEd, U
TOWTNLOFEMEPEH SIS L, ZOMBIIIKL, e dT A2HEEREL T,

EINVAL
GBI T o
EFAULT

rwlp VW% 7 FLAZFLTE T,

A | FEZAADO Y 7 OHIRR

rwlock destroy(3T)

#include <synch.h> (%7213 #include <thread.h>)

int rwlock_destroy(rwlock_t *rwlp) ;

rwlock_destroy (3T) &, rwlp V5§ HAMY / HF3AAT v 7 ZHIBRLE T,
A ) FEEAAT Y 7 OFREHEBIHHSINEEA, (POSIX AL v FIZown
Tld, 160X — 2 @ [pthread_rwlock_destroy(3T)| % Z: ),

PR B

EFEERTHRIZOTT, ZNLUHORENEIZ, =5 —8E L2 2Rl TFT, U
TOWTFNLOLAETBEINE L, ZOKITEM L., Sed a2 EEELTT,

EINVAL
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SIBAER) T Yo
EFAULT

rwlp VER T FL AR LT ET,

PAY /EESAAT Y 7 D)

B 9-1 Tld, JUTHHRICE T 2B THANY / FEAATy 7 ZFHL TV E
Fo TR TN L THREBD ALy FREATIICHAY EHT 7 £ A TE 99
FHEAAKIZTO2DAL Yy FEZIFICHIREIN T §, get_balance() Mooy 7
X, YEFHEDKS (checking balance) & il THE DK (saving balance)
EEFTAHEDN, HTERMECL o TIThNE I EERIET 57 0OLETT,

flo—1  FUTIIHEDOFAY / FE X AH

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 (CHETEHDH H S Solaris AL v K

DEIE
R Z Mk
ALy RO

240 — T @ [thr_create(3T)]

RN . /8, ‘
BADAT 7 DRSS OMEs 243 — @ [thr_min_stack(3T) |

ALy R+ OmiE 244 — 2 @ [thr_self(3T)]

v KO FESH SRE .
ALy FOFEFTHITHE L 244 — Y O [thr_yield(3T)]

YTFNDAL Sy FADELE 244~V 0 [thr_kill(3T)]

NOELALY FOYTFLVIRATDT 7

¥ 245/ — Y @ [thr_sigsetmask(3T)]

- ~ (z
ALy NO¥T 245 — T ® [thr_exit(3T)]

“ > "Z /:\I: >
ALy FO¥THED 245 — @ [thr_join(3T)]

ALy REATT =5 % = OfE 247 — T @ [thr_keycreate(3T)

R —s__ P N
ALy FEAT =2 % = OFGE 247 — Y @ [thr_setspecific(3T) |

s = — 48,
ALy FIEA T =5 % = ORE 247 — T O [thr_getspecific(3T)J

AV R OB 248 — ¥ D [thr_setprio(3T)

ALy FEFMU OB 248~ — Y ® [thr_getprio(3T)]
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ALy RDERK
thr create(3T) (&, Solaris AL v FIA T Z VNV —F OF TR OHEHZ I —
FrD1OTY,

thr_create(3T)

thr create (3T) (&, HAEO 70 X IZH L WHIEHIA L v FZEINL LT,
(POSIX A L v FIZDWTIE, 33— D [pthread_create(3T) | % &),
FLWAL Y FIZBRBIREO Y 7 F IV IEHEAR L AL, BERIEMNE 7 F I~ A
7 EMKT B EITERLTLCES Y,

#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 FOBMFHTAAY v 7DO7 FLA%IEEL T3, NULL
EIRETDHE, FTLWA L v FIT stack _size N4 PALEDOKEZ 2 DAY v 7 34|
D¥To5NT T,

stack_size — T LWAL Y FOMEHT2RX5 v 70NN VxR ELE T, 0 8%
FTHET7 4N MEPEHSNE T, @HIZ0ZIWEL TLLZEV, T4 O
ZRET A% AL, thr min stack() TRENZMELI DO REZELZHREL TL
A3

HWHEIE, ALY FOLODRY v 7 Z2HEZE) B TCHLEETH) FHA, ALY F
FTATITVN, HFAL Y FOAY v 7 HIZIM N1 N ORIEFEEZ 27 v 72EE O
FRIBZLTEY)LBTEST, (AL vy FI4771)1E, mmap(2) ® MAP NORESERVE

T T arvEMoTHILNTET,)

start_routine — Fr L\ ALy FTETT LB cHE L £, start_routine()

TIRELZEEIRTILE, ALy FIZOMEBOR ) EZ % TIREIZHEL T
WTLET GEINZ, 245%— Y O [thr_exit3T)] #ZMH) L TL &,

arg —void TRl SN AHEED L D, WHIZ 4 N METT, 2N LD HKE%1E
X, ZORA 7 251 8ETHILICL o THENCESI ZITNIER) £ A,
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GIEIZ 1 DL RETE A, HEOFIHE 5257201013, 21H %2 1200
DELTHEEERICANDL LR EDHET) a =714 7 LTLES Y,

flags — AW END ALy FOEWEZIEEL 9. @FIEF0 2H/ELI T,
flags DIEIX, PLTFIZRT 7570y bHEMORHEME 2D T,

m THR SUSPENDED — #H LW AL v K& S $ 9, thr continue() TA
Ly R BT % £ T start_routine IFETENFTHA, TOT7F771F, ALy F
EFEAATHRICELEEMOEE 2 L2 fTwicwn e SIEHLE T, IVt
ALy FORTIZEEINE T,

m THR DETACHED — #H LW AL v FEYHEELE T, 2OHR. ZOALY FO
ALy FEHNTRZOMD) Y —AH, ALy FRTHZZBICHAMTE
AL VET, TOTTTIE, ALy FORTE2HEOLENLTVWE X IIHRE
LTL7Z&E W,

- R FEIIIC L o THIESNZITE, FIEL T RWwE Iz A Ly
i, €OAL vy FOERILA thr create () P OERTAAEICHK T TS, 0D
ALy FENFEHNOF LA Ly FIZEHIY) B THZ el TEET,

m THR BOUND — #H LWAL v F& LWP ICEHEMISHEELET @HLVWAL Y Fid
EALY FIZBhDET),

m THR NEW LWP — JEfEA AL v FOIATELX 1 20 LET, Zo%E
I3, thr setconcurrency (3T) CTHATE % 1 ZZIFTHELIH & LM THwET
. thr_setconcurrency () PRI TR E SN L WATEICITZEL I A, 8@
. THR_NEW LWP ZffE T 5 &, JEFiEAL v F %%ﬁa‘é LWP 7 — )V IZ$r
LWIWP 21 2BInsnE 3,

m THR BOUND & THR NEW _LWP D Z$8ET 5 &, ML 2 DD LWP 234K &
NFEFT, 12FEEAL Y FOZODOIWP T, b9 1 D2R3IFE/EEAL Y FEE
795 LWP 7—)VIZEE s LWP T9,

m THR DAEMON — #HLWAL Y FZF—FE IZLET, 7—FEVTHWVWAL Y F
ﬁ?&T%TTét‘7Dh1@%TLi¢o?—%yXV7F@\TUtZ®
WTRBICEEZG AT, $LRTILAL Yy FRUIZOEINI A,

THEZAOKETIZE, RO2BYOFENDY T3, 1201 exit () T
HETT, b)) 121k, 7O0LANDAL Y FOH b THR_DAEMON 7 7 7 % 1§
FERTICERESNTTXTOAL v FHthr exit (3T) MM T HET

To 77V =2 arEREENNITFOERTIAL 77D TR, ETHBIOBIZ

MaEnhs Fxohhw) L)ALy FEEKTEEY, THR_DAEMON 7 7 7

X, 7O 20O TEMBICEBLEVAL Yy FRERTLE S ICHRELE T,
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new_thread — NULL AN 2F8%E T 5 & new thread DIET 7 FL AIZH LA L v

FOZALy FEINFPEMENT T, 2580l BB, IO LA &E
FECHELZINITRVETA, TOAL Y FEITIE, BOH LEIO 7Ot XA
TRIAMTT,

2Ly FEMFDEEICLETRIT UL, new thread 12 0 #3BE L TL 2 & W,

UKt

EF#TRIZ0 T, TNUHNORIMEIZ, =7 —P8EL-Ze 2" LET, U
TOWTNIOEEPHIEE NS L, thr create() TR L, WFInd AHZ R L
EQE

EAGAIN

VAT AMIBREBLE Lz, 2L 2E, ARSI IWP % T EE T,
ENOMEM

FHLWAL Y FEERTA7200FT5% AT —=5H) A,
EINVAL

stack_base ¥ NULL T7 <. L b stack_size |2 thr min stack () DR 0 H &
DS RfliEYRE L L7

A5 7 OEE

Solaris AL v NTOA¥ v 7 OEfEIL, B IL pthread DA LR L TT, A¥ v
7 DB EEEOFHFMIL, 79—V D [AF v 71220 T| BB TLZE W,

thr min stack() ZIFUHT L, X% v 7 OKE S DM R/NMEDPHFON T T,
COMBIE, NULL B E2FETTHAL Y FICLERAY v 7 BHOKE S %2R
LI, EHMAZAL Y FCULERAY v 7223 o2 REVDT, AF 97D
KELENSLTEELEEITFHFERLTLES Y,

MEDORY v 7 2i8E T2 HEE 280V H) £, 1213, thr create() TA
% v 27 FLA% NULL IZIBEL, A% v 7 ZEOE YD B TEAL Yy FIALTFY
B2 HETT, AV Z7DOKREZIEZ/ET AT ATIE, HLEOKEEEIF
ELET,

b9 12Dk EE, thr create() TAY v 7T FLAZEEL T, Ay v 7%
RTHSDCTEHT L HETT, ZOYEIE, A5 v 7 ZEOF) LB TZTTHRH
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WM L—-FHETHTILEIHN T T, 2F D, ALY FORTIICAY v 7% L
SLITNELR D T A,

MBEDOAY v 27 %2dE) B TAHYAIL, mprotect (2) I LT, A% v 7D
BICLTL Yy By — v E2MILTLES W,

/NDZX &y 7TDKRESDONME

thr_min_stack(3T)

thr min stack(3T) (. ALY FOR/NDRAY v 7 OREEEZHELET,

#include <thread.h>

size_t thr min_ stack(void) ;

NULL AL v FREFTTELLOINLELAY v 72ZEOKREEHRESINRET (NULL
ALy FEid, D% (NULL) Bt & 2 FETTL5-0ICEKSNDE AL Yy FO
ZETH)

ALy F2SNULL F+t & TR CHEOTHME 2 FEATT 256
(¥, thr min stack() DRVELID B REHEAY vy 7ORES2H YL THITN
X720 FHA,

ALy FOEREEIZ, 2= 2MBEBDOAY v 7 28ETAHLEIL. ZOAL v F%E
FAATEEDICHRRRESORY v 7 EM%E, T—FEHEPHRLZ TR D
THA, BIIZY 27 END L) BETRETIE, ALY FOAY v 7 DORESD
RNRLELZEE RELA 2 L IIHEETT,

BHE, A—HFHEADORY v y BB EII LA LIFENTY, EB, 7SV —Ya v
MAETREZSEICHE T2 TR NZRKIRTL2LEICR ) THA,
I—HE, ALY FIATIVIZAY v 7 DE Y B TCEFELLZENTEET,
LYy RSATI5)DFTH+NVEDAY v 7iE, §XTDOAL Yy ROEREZL T
T
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2Ly REBRIFDEE

thr_self(3T)

thr self (3T) &, IO L ALy FOMANFZIEL 4, (POSIX AL v F
122V TId, 44— D [pthread_self(3T)| %Z:H),

#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 Y FIZEATHEZED £, €NLINIMTORIRSH ) T
Ao thr yield() OO LAL Y FPZ)THEVIRIEIEH ) A,

#include <thread.h>

void thr yield(void);

STFILDRA Ly RADZEE

thr_kill(3T)

thr kill(3T) (&, ALY FIZ¥ 7 F V%% $9, (POSIX AL v FIZDoWwT
(&, 48— @ [pthread kill(3T)| # &),

#include <thread.h>
#include <signal.h>

int thr_kill (thread_t target_thread, int sig) ;
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MUOBELALyYy RO TFILIITIDOT 7€

thr_sigsetmask(3T)

thr sigsetmask (3T) &, MU LAL Y FOY T FVT A7 DERRLRE%
TVwEy,

#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# TE3EEd, (POSIX AL v FIZoWTIE, 51X—
T O [pthread_exit(3T)] % M),

#include <thread.h>

void thr_ exit (void *status) ;

ALy ROBTEHS

thr_join(3T)

thr_join(3T) BEUIIA Ly FORT 2L L9, (POSIX AL v FIZOoWT
i, 34— @ [pthread join(3T)] % &),

#include <thread.h>

int thr_join(thread_t tid, thread_t *departedid, void **status) ;
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#include <thread.h>

thread t tid;
thread_t departedid;

int ret;
int status;

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

/* AL v K [tid] O THL, status DIFERL */
ret = thr join(tid, &departedid, NULL) ;

/* AL v F [tid] O#THDH, departedid & status DIRELL */
ret = thr join(tid, NULL, NULL);

tid 25 (thread_t) 0 O¥AIE, thr join() F 7O ANOY Y HE S T 2w
FEEDOALV Yy FORT2ELET, 250, ALy FiljlFziEe Lz, v
DEESNTVWARWVWAL Yy ROENLDHT T 5L thr join() 2 EmL T 7,

EEDOAL Y NOKTHL

#include <thread.h>

thread t tid;
thread_t departedid;
int ret;

int status;

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

thr join() TAL v Fi#illT& LTCNULL #48E 35 &, 7HELANOY Y B
NTVWRVEEDAL Yy RO T 2L £ 7, departedid 121&, #TL7ZAL Y FD
ALy Pkl A s g+,

2Ly FEBTF—2HFx—DIER

Mz Lol icdiud, ALy FEA T — % & Solaris D b D b POSIX O b D
LE LT, TOHTIE, Solaris DEEOMEZFHH L T4,
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thr_keycreate(3T)

thr keycreate (3T) (. 7HEANDAL v FEAT— ¥ 2Bl T 57200 % —
#E) B TE4, POSIX AL v FIZOoWTIE, 38— D
[ 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) &, ML AL v NT, {8 (value) & AL v FEH T —
5D F— (key) ZHOMITE T, (POSIX AL v FIZOWTIE, 40%— Y0
[ pthread_setspecific(3T)| % Z:HH),

#include <thread.h>

int thr_setspecific(thread_key t key, void *uvalue) ;

2Ly FEBFTF—2HxF—DEE

thr_getspecific(3T)

thr getspecific(3T) &, key THHREL7ZF —ITHUTF TSN T 5 HEOMHE
% valuep DR L TV AEICHKM L 9, (POSIX AL v FIZDOWTIE, 41%—Y
? [ pthread_getspecific(3T)] % ZH),

#include <thread.h>

int thr getspecific(thread key t key, void **valuep) ;

ALy MEEIBLDEE

Solaris A L' v FTIE, BRIEMNSHHEEZLL AL v FEERT 534, SUSPEND
E—-FTEBRLET, £LT, FIEKREOL X212 thr_setprio(3T) A% - T
ALy MERIEM*ZEHL, E72HELET,
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BE, EREEAL Y FORTF YV a—1) 7, 7ae 2AHNOMDO AL v N & DOR%
VT B R L A BEIER I O W T b E T, FOMoFES TN

D. I—ANVHPERLAENTEILEH) TTA, ALy FOBEIEMIZEEIZF
—THY . EBEM TR DBREINEN Z AL F T,

thr_setprio(3T)

thr setprio(3T) (&, BAED TH L AN tid TIREL7Z AL v FOERIEN
% . newprio THRE L72BLRIMAMIZEHL £ 9, (POSIX AL v FIZOWTIE, 46
~N—3? [pthread_setschedparam(3T)] % ),

#include <thread.h>

int thr_setprio(thread_t tid, int newprio)

ALy FORF T a—0)r7id, 74V OBETIE., RIEOBLIENEFET 0
PO RKERE COMAOEERN 2 BRI ICES W TiTbN 3, tid TIRES N
ALy Fid, B L WVBERIEMOKWAL vy F2AS5FET) V—AZMWY L, H
FEYEREMOBEB VAL Yy FITIZFETY VYV —A%ED) £,

thread_t tid;
int ret;
int newprio = 20;

/* EIRREEOA L v FEAERT S */
ret = thr create (NULL, NULL, func, arg, THR_SUSPEND, &tfid) ;

/* FIEREOF ALy P LTH LWBSEIE 2 5E$ 5 +/

ret = thr setprio (tid, newprio) ;

/* BILREOF-A L v F e LB TGS 2 +/

ret = thr continue (tid) ;

ALy REZIRCOWE

thr_getprio(3T)

thr_getprio(3T) &, AL v FOBIEDOBERIAMLZ WAL T, &AL Y NidL
B O ESENEN. % #8K L £ 97, thr getprio() &, tid TIRESIN/-AL vy FOIHR
TEDBEIENERL % . newprio B3R L TV AAMEITEM L L3, (POSIX AL v FIZDOW

Tld, 47— @ [pthread_getschedparam(3T)| % Z:HH),
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#include <thread.h>

int thr_getprio(thread_t tid, int *newprio)

pthread (CHHYE T2 HDH H 5 REIREE — HE
e

m 249 — T D [mutex DAL
m 251X =D [mutex D HlJk ]
m 252 — D [mutex D5 ]
m 252 — D [mutex D]

m 253X =D [mutex DS (70 v 77 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));

mutex_init (3T) (&, mp PR ITMHEPMT v 7 (mutex B v 7)) Z WL L £
To type IZIE, ROVT N EZIHETE T T (arg FBFEIZEH SN T 3), (POSIX
ALy FIZowTid, 107%— YD [mutex DHEIL] % SH),

m USYNC_PROCESS

COTOLAHNDAL Y Fefio 7o ARNOAL vy FEORTHEEY & 22 &
WTELHLHITLET,

m USYNC PROCESS ROBUST

COTULANDAL Y FEMOTOEANDAL v FEDORTHREICFHE % &
HIENTEBLEIICLET,

Solaris ALy K&E{E-/-7OJ 5327 249




m USYNC THREAD
ZOTUEANDOAL Yy FOBTREGEEZ LA ENTELLIICLET,

USYNC_PROCESS T v 7 L7ZIREET 7O L AN T § 5 &, RIZFDOO Y 7 % HEK
L7zALy P3N 9, ShE, 7947y b7urrétay 7253560 R
FATHRIBMET, 79472 M 7O ZAHREINICHKT ENLZ LD NS
POTT, Oy 7 LT 7O A5 T 5 R OE$ 512

i, USYNC PROCESS ROBUST T mutex * H v 7 L ¥

F o USYNC_PROCESS ROBUST 21X KD 2 DDHELH ) 7,

m SURAPKTTEHEEIL, FOT0LATERINTO Yy 72T XTHEEL T
¥

n R T INA T ADPER LTy 2 RRICERT A AL Y K, 200y
yeiZ, TI—RZUTMYET, 2T —1F, ATy 72 ER LT AL Y
FAay 7 LzEIRTLAEZERZRLET,

0 WML SNz A Y —ICHIMEMERT 5 2 L1255 T mutex ZHWHLT 52 &

bTEFET, ZOYE 1T type |2 USYNC_THREAD #iBE L7 DL ME SN T T,

BEDOAL v R 5L mutex & FRIZHEIL L TldwirFd A, —E@#iftL 7
mutex (. MO AL v F2EHL TV AU EEMEND 5O THALL Tidwir T
Ao

Tt AN AT—7TO mutex

#include <thread.h>

mutex t mp;
int ret;

Jx* TOTHXADHZTTHEMNT S */
ret = mutex_init (&mp, USYNC_THREAD, O0);

Tt XA 32— 7TO mutex

#include <thread.h>

mutex t mp;
int ret;

/* TRTCOTOLZADOMTHHET S */

(% <)
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ret = mutex_init (&mp, USYNC_PROCESS, 0);

Tt A 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 O Elk&

mutex_destroy(3T)

#include <thread.h>

int mutex_destroy (mutex t *mp);

mutex_destroy (3T) (&, mp 25457 mutex ZHIFR L £ 9, mutex % #&#8 9 % FHI
IR S N E As (POSIX AL v FIZDWTIE, 115_— Y0

[ pthread_mutex_destroy(3T)] % Z/#)
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mutex NDIEE

mutex_lock(3T)

#include <thread.h>

int mutex_ lock (mutex t *mp) ;

mutex_lock (3T) (&, mp 2’48 mutex €10 v 7 L £§, mutex B’ TIZH v 7 &
NTWLEGEAE, HHTRICARLZEFTIHTHRLALY FA7Hy 73 hEd (70 y
ZIREOZA L v Fid, BRIEMHOFRFELTIICANSNE T) (POSIX AL v F
22V TlE, 110 — T D [pthread_mutex_lock(3T)| % Z:Hd),

mutex O fZRR

mutex_unlock(3T)

#include <thread.h>

int mutex_unlock (mutex t *mp) ;

mutex_unlock (3T) (&, mp 2357 mutex DT v 7 Z R L 5, mutex 131 v 7
ENTVRITNEZ6T, LA LAL Y RS20 mutex 2 RZICET Y 7 L
ZEFEY, HERFLTWS) ALy RTARUTNIER D FH A, (POSIX AL v F
22V TlE, 1128 =T D [pthread_mutex_unlock(3T)] % Z:HH),
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mutex NEE (7O v 7K L)

mutex_trylock(3T)

#include <thread.h>

int mutex_ trylock (mutex t *mp);

mutex_trylock(3T) |&, mp T mutex 20 v 7 LEH & LFET, ZOMHKII
Ty 7 LaWEERWT, mutex lock() ERUME% LET, (POSIX AL v
FiZowWTid, 113 =Y ® [pthread_mutex_trylock(3T)| % Z:HH),

pthread ICHEY T2 HDH H 3 REAREE — &G
m 253X — VD [EHEFD ML

m 255 — VD [GMEEHOHIE]

m 255X— T D [FUHERIZE 70y 7]

m 256 — VD [FHEERICE 2IRERLMNFE T v 7 |

m 256R—VOD [HEDAL Yy FOo78 v 7 k]

m257R—=VD [EALy P70y 7 RE]

FEHEHOMERL

cond_init(3T)

#include <thread.h>

int cond_init (cond_t *cv, int type, int arg);
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cond_init &, cv PR RULLBZMILL X T o type 11T, KOWFhrzig
FETEFET (arg FBHAEFTEHR SN T T), (POSIX AL v FIZDOWTIL, 123%— YD
[ pthread_condattr_init(3T)] % ZH),

m USYNC_ PROCESS

HWEOTOEANDAL Yy FEMMOTOLANOAL Yy FEOBTR LA 2
ENTEDLEIICLET, argldHLSNE S,

m USYNC THREAD

HEO 7O ANOA Ly ROBTETRAM2 AN TELLEHICLE
Fo arg TSI NFE S,

0 ML SNz A Y —ICHIRZMERT 5 2 L I2X > T, FHLBEEZ N5
TEHTEET, ZOHAE, type |C USYNC_THREAD A HEE L7 b D LIE SN F
To

BEDAL v Fh b, FCEALEEZE RRICOHMEL TEIwir LA, —Zat
LSRRI ALy FBEH L TW 2RSS H 5 DT, FOLL Tidw
FERA

Tt ANA D — TS TOEMEEL

#include <thread.h>

cond_t cv;
int ret;

Jx* ZOTARADHZIFTHHETSE +/
ret = cond_init(cv, USYNC_THREAD, 0);

Tat A AT — T TOEMER

#include <thread.h>

cond_t cv;
int ret;

/* TRCOTULADMTHAT S */
ret = cond_init (&w, USYNC_PROCESS, 0);
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cond_destroy(3T)

#include <thread.h>

int cond_destroy(cond t *cv);

cond_destroy (3T) (&, co DRI EUERZHIRL 3. FHEKEKWNT L
BldMlish T A, (POSIX AL v FIZDOWTIE, 124%—T D
[ pthread_condattr_destroy(3T)| % Z:H#),

EZHEHICELZTOV Y

cond wait(3T)

#include <thread.h>

int cond_wait (cond_t *cv, mutex t *mp);

cond wait (3T) (&, mp D48 ¥ mutex Z I FHAEIC X VB L. co 237§ G4
BT, BUHLALVYy F27uy 7 LIS, 7Oy 7 SN AL Yy FEFORI T
121, cond signal() #* cond broadcast () ZfH\WVEd, £/, AL v Fld¥
TFNR fork () DEYARIZL > THIFORZ ST, (POSIX AL v F
22V Tid, 128%— T D [pthread_cond_wait(3T)] % ZHH),
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FHEHICL B EERLIMGZTOY 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 2B X 2 L7 0 v 7 IREEZ B
T5HEERWT, cond wait () L UEI{EZ LE 3, (POSIX AL v FIZDWT
(. 132X =T D [pthread_cond_timedwait(3T)] % %),

cond timedwait () 2SRA L X, 7HE XTI —%RLAEETH, FIiZ mutex
B LAL Y F23ay 7 LIRFELTWAIREIZH ) 3,

cond_timedwait () @7 1 v ZIREEDWEE SN L DT, FRELEIZ Y 7 IV hi%
bNTE&7zE&h, —FREDTIHMTHRE LKAz BEZLETY, KHYLAD
fREIREZ T ) 720, RN ORI 2 HEE S5 LEDPF 20O T, REMIZSE
(&R TG S

BEODILy KOJTOy 7%

cond_signal(3T)

#include <thread.h>

int cond_signal (cond_t *cv) ;

cond_signal (3T) &, co PRI EHEKTT7 Y 7 ENT0DH 1DDAL Y FO
Tuy s EMEBELET. COMBIE, 7T VEES )L LTS ENER T
SN0 LR CHERHMbD v 7 285 LZIRETIHOHR L TCZSw, 29 Lew
&L BET LMD FEEES N TS cond wait () T7H v ZIREIZAL FTOM
2 RUEBIZY 7TV RELNLTREND D £, ZDHE. cond_wait ()
FARAFREBRIT A Z 812D £5,
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2Ly KO T7 0Oy 7#EE

cond_broadcast(3T)

#include <thread.h>

int cond broadcast (cond_t *cv);

cond broadcast (3T) (&, co BT HEHLEHTT Oy 7 ENTWBEEAL Y FO
Ty 7 ERBELET, ALY FAFTHY 7 ENTWRWEEERICH LT
cond_broadcast () ZFEATL THMHE I NI,

pthread (CHHYE T 2DV H5REIEAH — &~
J %
Y~ 7 + OIS Solaris XL —F 1 ¥ JEREE L POSIX IREOM FTlHE L TY,

R4 E., Solaris XV —7 4 ¥ JEREET sema_ 725 72 % 2% pthread Tl
sem IZZb-oTwWE T,

m 257%— YD [t~ 7+ DAL

m 259R—=TD [~ + DNt

B 259R—VD [kx 7+ DfICkD T Y 7]
m 259R—=TVD [~ T+ D]

m 2608 — D [~ 7+ OHIK]

t~ 7+ DHEAME

sema_init(3T)

#include <thread.h>

int sema_init (sema_t *sp, unsigned int count, int type,
void *arg) ;
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sema_init (3T) &, sp DB L~ 7 + LU count DB = WIIAFEE L £ type
I, ROWIT NP ERETS LT (arg FBAEFEHRIN T ),

USYNC_PROCESS: HIEO 7 H L AND AL v FEMO T AND AL v K& D
TR Z LD ENTEHEIICLET, 2720, B3 7+ 20T 570k R
1 272FICHIR L TS v, arg IZEH SN T T,

USYNC_THREAD: HED 7Ot AND ALy FOBTEIFFEPE L 52 &N TE
5% & :) L:Lij—o arg Li‘ﬁ%*ﬁénij—o

BEBOAL Yy R2RLELEY 7+ 2 FARICHELTIEWT I A, —EWH L
2~ 7 IO ALy RO LT A S 5 DT, BHAE L L Tidwir
FH A

TJOY ANATI—TTOE<T T +

#include <thread.h>

sema_t sp;
int ret;

int count;
count = 4;

Jx* TOTAXADOHPZITTHEMNT S */
ret = sema_init (&sp, count, USYNC_THREAD, O0);

THYAAT—TTOXE<T T +

#include <thread.h>

sema_t sp;
int ret;

int count;
count = 4;

/* TRTCOTOL ZOMTHHAT S */
ret = sema_init (&sp, count, USYNC_PROCESS, 0);
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YT+ DNMNE

sema_post(3T)

#include <thread.h>

int sema_post (sema_t *sp) ;

sema_post (3T) &, sp DT L~ 7 + DEZHFRIEICL o T IR LTS, £
DERTH+TTUY 7 ENTWVEAL Y FEBHLEEIZ, TDALY FOHHD 1
DDAV y FHE7ay ZEERINE T,

v T7ADEICELBTOY Y

sema_wait(3T)

#include <thread.h>

int sema_wait (sema_t *sp);

sema_wait (3T) &, sp DT LY 7+ DfED, 0 LY RS % DHETALY N2
TUy 7L, 0 LYV KRELESL LY T+ DEEABETHRIEICLoTLIHS LET,

YT+ DBRE

sema_trywait(3T)

#include <thread.h>

int sema_trywait (sema_t *sp);

sema_trywait (3R) (&, sp BT L 7 + DEN 0 L ) REWIE. FTRME
WE-oT1IEHOLLET, TOMKET7TRE Y 7 LEWEEZRWT, sema _wait () &
MLzl E7,
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<~ 7+ DHIfE

sema_destroy(3T)

#include <thread.h>

int sema_destroy(sema_t *sp);

sema_destroy (3R) &, sp BTt~ 7+ ZHIlR L9, L~ 7+ 21&M3 25
BRI EE A

7Ot ZXDER % 2 /- FEA

ASFTICHWLZ4HEORP 7)) 3574 71E, 70 20ERT M2 CHHNT
BEHICERETEE T, BEMIEROLHICLET, 3. ZORMEHOHE
HIHAEAE) —ITHEREIND LI LET, RIS, FhEhowiifty—F >~
(init) ZMFOVHI 9 & &, 5IH type |2 USYNC_PROCESS % fHE L £ 7,

DLEICX Y, 2o RAZEICH T 541X, type 5 USYNC_THREAD D & X & F 5 7-
CHLC & ICETENTT,

mutex init (&m, USYNC_PROCESS, 0);
rwlock_init (&rw, USYNC_PROCESS, 0);
cond_init (&cv, USYNC_PROCESS, 0);

sema_init (&s, count, USYNC_PROCESS, 0);

7O XRETH LWP OfEHA

Juat ATy 7 EEMEREMENTA2%6. bTLOAL Y FIA4 T 2l
HLZTNEZ520wbiTTlEH) XA, ERNIZIIALY FIA4T7 T 2fH
TH55DD, TNHFLFLL B VEZIE, lwp mutex * A V¥ 7 — R &
lwp cond * A Y T2 —ARRD L) RV FTHHT L L) T O —F %
fEHTE 9,
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1. By 7 LR EWEBY (shmop (2) 7213 mmap (2) A L C) LG £
) —ICHERLE T,

2. 7z ZE ) B THN/2F 7Y 2 b % USYNC PROCESS # 4 7 & L CHIHIfL L
F9, COMPLD72OIHTEL A v 72— A3 VDT
(_lwp mutex_init(2) & 1lwp cond init(2) EFELARWV), EhbDF T
Vs MIFIZEH YL TTHIME L2 I —F TV s M e fio THEMLL F
SR

72& 21X, lockp ZMIAMLTAHICIEKRDLHIITLFE T,

lwp mutex t *1lwp_ lockp;
lwp_mutex t dummy shared mutex = SHAREDMUTEX;
/* SHAREDMUTEX (& /usr/include/synch.h OHITEHRINTWVE */

lwp_lockp = alloc_shared lock() ;
*1lwp_lockp = dummy_ shared mutex;

FEEIZ . SHERIZOVWTIZRD L HIZ LT,

lwp cond t *1lwp_ condp;
lwp_cond_t dummy shared_cv = SHAREDCV;
/* SHAREDCV (I /usr/include/synch.h OHTERINTWVD */

lwp_condp = alloc_shared cv();
*1lwp_condp = dummy_shared cv;

[EEE /HEE] REDOH

Bl 92 TiE, [HEE / HEE] WEOLEZ LHEZ TN THHIO T AT
FHLTVWET, A —F 2 F, 0 WL ENXEY -2 HFDOT FL A
ZEHIZY vy Ery L, FnE T 7o AL HA L $T, mutex_init() &
cond_init () M ERITNIELEL2VDIE, TN DRMZEKRD Y 4 708
USYNC PROCESS 7275 T,

F7uv AN DB SN, HEEOMEANETINTE T, BT TR ITEEED
WA FEITLE T,

COBITIE, AEZLHEBREEZIFOCHRTEERE LV —F VAR LT E

9, producer driver () (& stdin 26 LT % FiAIAA, producer () & MFUH
L7, consumer driver () & consumer () ZWFONH L THFE % = ITHL

D, stdout IZHFEEHL T T,
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Bl 92 OF— & B, FUERICLS [HER / HEE] Oa—71 2 760
F=r gL F LT GEE, 119%=Y o [FAFmY ¥ 27 ) A MO ARFOO Y
7] BB TLEEW),

o2 [4FEH / HEE] BE — USYNC_PROCESS % f#io 7:f

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) ;

F7uv AN DB SN, HEEOMHANETINT T, BT TR ITAEEED
W% EITLE T,
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fork () & Solaris XL v FICET 5 HIEE

Solaris AL v K& POSIX AL v FTIiL, fork() DEEICHAT L2 ERVELD
T, fork () OREDFEMIZ, 171X—=TY D [ 70 ADIER — exec(2) & exit(2)
W22V 2B L TSN,

Solaris libthread &, fork() & forkl() DM FE Y R—F L EF, fork() M
O LI TP fork] x> 7427 A%dH, ALy FELWP 258701 AR
DITRCEHEHLET, 2%V, HOoORELI7U—VEERLET, —

#. forkl() MU LTHERENE 70— VIZAL Yy FE 1220 HE A, 7
Ot ZADREEL 7 FLAZBMIZBEHEIN T TN, ALy FIZODWTIEEOCH LA
Ly RPHEHRINEZITTY,

POSIX libpthread X . fork() DA ZHK—MLE T, TDL~ VT4 7RI,
Solaris AL v FIZBI} A forkl() LR LT,

fork() Dt~y 7 4 A7 H [INH fork] & [forkl| DELELIZR LML, EH5
DIATI) T E0THREY 9, —1thread 2o TY 73 1id [YH
fork] £~ > 7 4 7 A, —lpthread &> TV ¥ 7 §4Ud [forkl] £~ > 7 1 7 2
%) T4,

SEMIE. 208 — T @ [libthread ¥ 7213 libpthread £ D) ¥ 7 | &KL TL
728wy,
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Rl

707323 7 EDiEE

CHDETIE, ALy F&fio770r 530 7000kt ERLET, AL
DWEIL Solaris AL v FE POSIX ALy FOMHFIZHTIZT Y T4, METH
REM R IEVWDH B JIZOVTIE, TOFZHELET, TOETIE, Y Y7 IVA
Ly FeEXIVF ALYy FOEZFTOENEFLICHAL T I,

m 265R— VD [[EBERDHE]

m 267 X— T D [E R IR DOFIH ]

m 268X—TD [AL vy FORH]

m 271X—=V O [Fv Fa v 7 O]

m 273R— VD [Z DM EARN) 2]

m 275X—VD [ALy FOER ]

m 279 —T D [ FTFaty FANDOLFIE]
m2AR—TVD [F L]

[NEEBDER

BIRTWRERPEOI-F, BICC 7O I 00 ENLETATITYNV—F

3. YU NVAL Yy R T YA —3 g YIEFICRETESNTVET, P FIVAL Y
FHOIZ—FTIE, XOXHITRELTNTE L7,

m EBEBICEXAATLTHEZ LIES L 2oTHhoiEmARYD LTH, FONEIXLL
BieELTH D,
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m BREOZ L JRER TR WERRREEBIC O W T O LT 5,
m {2 L RESDDP VDT, FIIFLELR WV,

Kz, FEROREVPERTHELAYVTF ALy 70774 LOBEE Z O3
BEERLTIT,

ROV ZVAL Yy RO C & UNIX TlE, YATLI— VTHRHEENLZZT—D
PN LTC—EDRFVIZHDFT, AT LI—VIE, BEMEE L TEEOMH
ERTIENTEEY (2L 2 write() BERELINAS MEERLET), 7272
L. fi-11d, Z9—HPELLIEZ2RTEDICTFHENTVET, 2F ), VAT
NI= NS 1 PRINZEEE, VAT LAI— VLR L E2ERL T,

fl10-1 LI L errno

extern int errno;

if (write(file_desc, buffer, size) == -1) {
/% VAT A= VR x/
fprintf (stderr, ‘‘something went wrong, '
‘‘error code = %d\n’’, errno);
exit (1) ;

ROMERFAINDEETTA, EBOLT —a— FIIEBZELE errno 1M SN ZE
To VAT AI=NDERELEYEIL., errno ANITZ T —DOHNETHL Z L
NTExET,

SIZT, WAV FAL Y FEBEIIBVWT22O0A Ly FOFEBHZKKRL, #425T

FT—RELLERELET, TOLE, MAEDAL Y FPIL T —3— Fid errno
WA TWBEHFELTE, 12D errno ICWHFDEZRFEFT 5 2 L IIATEET
To ZOLHIZ, YIVFAL Y FTUE T T AT, RBEKICE A EIEMATE
FHA,

2Ly FTIE, COMEZRIT L2012, ALYy FEETFT—% L) LWl
77 AEBALTVWET, TOALy FEBFT— 51, ALy FNOEED Fii &
MOT 7 RATELE V) HCIRBEHEMUTHET, 72720, THRIEZFDAL Y
FIZEHADO#EBTT, 2. 2200A Ly FPFALAROAL Yy FEAETF—%
ET7RALTH, TNENRELDIERET 7L ALTWwWAEZ LI $7,

L7z oT, ALy FEFHLTWAEXIZ, ALy RTEIZ errno DHEHAD 2
V=252 5N5DT, errno DEWABAL vy FICEAGLZLIDERY T4, Z0FE
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BEIZBWTIE, errno # ¥ 27 0L CTHEFOHLEZIT) 2L TINEIRICL
TWwIE I,

HERMMEROF A

1 10-2 (&, AR D errno L [AKOMEZRT LD TY, 7272L. T 2T TR
LECIEEIE T % I 2 BRI AHE L 2 ) £ 3, Bk gethostbyname (3N)
Z, IV L= 54 %EFIHELTHAONTIHOHEENT T, FORVEIZDH L
ERDORA & T, ZOWERIIIIBEL a3 Ea—5L, Ay bT =2 %@L
THET 27O LERFERPA> TVET,

fil10-2 gethostbyname () D&

struct hostent *gethostbyname (char *name) {
static struct hostent result;
/* RANT = RX=Ah L ERE +/
/* result IZ&HZ% AND */

return (&result) ;

—fElZ, RITEHANDORA VI R RTEV) DT IVWHETED D FTA, LFLD
BITIE, BB RZOICEFRICEHELI T LrL, 2 20ALy PR L5
I a— L TRRICEBZIFOHR S &, BWREEROmEIE L 7,

FAEL RSB O D D IZEI R D errno D X H 12, ALy FEIAET—F 2fEHT 5
EWVIRIFEDZEZ SN T T, BIMEREE ) L TOLDUMEIES R T3,

ZD LX) B FIT A kL, gethostbyname () OO LA R % RS

e OFBEHEBMA O LI ELTLE ) 2T, BANICE, Zor—TF
WCH 5 5E 1 2BEIML T, HOH LS5 F 3, 2072901

¥, gethostbyname () IZH LW A V¥ 72— ADPLETT,

Solaris A L' v N Cld, COMDORMED L { 2 ERT 572012, EROT 7 = v 7h
b TwET, @, LAy 72—2%1k, KR [ ] 2F07-30T
T, 72& 21X, gethostbyname (3N) |&, gethostbyname r(3N) &%) 7§,
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XLy KORIER

TV =3 yHADAL Yy i, F—s270tvA )y —2A%dh3+5 L XI2H
HIZEEZ &) 268 L CEELZITER D T A,

MEE 01, HIBEDT TV 27 bOFEEZEBOAL v RPIFUHT L ET
FTo YYITNVAL Y FEETIE, 20X %7727 MIT A7 7 A0
FOMBEIZELFEAD, BI10-3 IIRT LI, YVFALY FCEEETLILE
&Y ¥, (Solaris D printf (38) & [MT-Z4] TT. ZDOFITIX, printf ()
MBIV FALy FIHIE L TRV ERE L FICALLIMEEZRLTVWET, )

f110-3 printf () OME

/* AL v R 1: %/
printf ("go to statement reached");

/* AL v KN 2: %/
printf ("hello world") ;

T4 AT LA EOFIR:
go to hello

ST Ly Kk

FH FoOMEOBEFEEL T, 77V r—2a vyl 1 >OMEHia v ~
(mutex @y 7)) 2T 5 L) FEPE2ZONES, 207 7)) r—a YNT
FATTHAL Y Fid, FATRICL T mutex £ 0y 2 L, 7H v 27 SN/ mutex
FMBETAEHIICLET, TOL) TR, FRICEEOAL Y FodkEF—%
ET I RATHEI LR LGLADT, H£AL Y FALRAEY —3BEAMEZED
I3,

L L. SRIEFEEEOY Y ZVALy RO FZ IS4 THY)., TOFEICIZIEE A
ERENDHY T AL

T S b~ (BATRIEE

Fo WEOAL y FRORBIIFOR S ATHIEL BT 2H5z [VZY 15
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Y (BEATE)] MEEFCET, BATRELZBEEEZERT 5121F, ZoBEIC
E S TAIELWEIERZD 22 BT 2 2 LSBT,

BHEDOAL Y FRLIMNOH ENAMFEHO D 5 5L, BATTREICLZITE%R D
THA, FODICIE, BEOA VY T2 —AF-3EEFEFEET LLELRD
nE¥,

VI bV bOMEIZ, AF) =R T 7 A4 )V EDOEBHZIREICB 2PN TV
bDET 7 AT EBEBTELET, TNOLOBKTIE, RBEWNZb0ET 712 A
TH2HE, ALy FOMYE LB CHRET ILEX DD 3,

EVa-VHORBAE VT Y bT U MCT R ERNLFEE, a-Fru v rT 5
HEET—42any 7§ HED 2@ SN T,

da—Fk0Ov 7

I—Fay 7 3EBOHFCELOLNVTIFI Ty 7T, TOMBOERI Ty ¥
DETTETENLZEZRIATHEIDTT, I—F v VAR T B 7201
W, IXRTCOTFT—= ¥ 77 ADPEBr@E L TIThbNA Z L2 RiRE ) 9, £
7oy Ty R AT OB EES L L E, FNHEFRLO Y 7 ORET CETT
HTZEDBLETT,

—HOWEH 70T T I VIEETIE, T vIBEIEI R TVwWET, E=
ZiE, ZOMREHNICERZ SN TV LIS LT, BREONIZI—-Fay s %
TWET, HEPMT v 7 (mutex Ty 7)) ICX > T, E= ¥ % EHET LI L QHE
T3,

[ CHEHHMB T v 7 ORETIZH HHEB T 2F LT =5 O RHEAMNIZDH 5B
. BWIZEFRIEMICET SN D 2 EPRIES N T T,

T—%8v 7

F=s Uy sk, FSEENDT I XA EHME L o TITDOND Z L2 HGEL
T, 7=y b, BANWLE@MSEI—Fuoy s EFMLETY, L22L, I—F
Oy 7 3EFEEINDL (RBNR) T—FOANOSBEAG L ) II0TE 3, tHAEHE
iy 7 TlE, £T7— YEGITHILT 2 ERFEEZ R ICETTE L ALy Fid
Hngwv 1 oTT,

—h BEGAN) H—FEZAAT v 7 TIE, TR0 T — 5 E£E51T3 L THE
ALy ROPFRHCHRAMY BAEEAT) 2 ENTE, 12D ALy Fov# S AHRHIE
EAT) 2 ENTEE T HBHEAMVE—-FZRAAT Yy 7 DL H I, TNETNEL
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BTV EEEBET SN, ALT -V EAETEHELREI I Z2WE ) ITTIE, FH
—EV a2 VHATHEEDAL Yy FEEFTTEE T, 2F ), @FEIIa—-—Fovy s X
DY 7=y 70NN, BITEEZEHL TSI LN TEE T, (Solaris (ZIEFEARD
J EERAT Y ZERREDSHARATINTVE Z LIEELTLEZEN,)

Tur g AT, MHEHE v 7, FHER. kv T rnl0)2ESF 0y o %
HHTLLEOHEEFHMLET, TELRYILHMEEED L2012 X DA<
Oy 2745, 2FVLELEEXZ Ty 7 LTARAEIZ L7206 T CHBET 5 L0 )
ik, By 7 EBBRIE) F— NNy FETELRN/NEL T H 0BT v
7EBFEET A, 2F D EOOMT Y 7 EIT) LV FENEZLNRE T,

Oy 7% EOREZOMPLPITEREDE, REONRELLT—IDEIZL -
TELZVET, mdbEZoOooMMwuy 2k, &7—%% 1200y 7 THRELE T,
B#ENRDOTF— 5 2L DIZHELTay 7350, FHICEELMETT,
Oy 7DXOFMATETH, BREICEZELZRIZLES, ehthonay 7 LiE
BRICPED =Ny Fid, 0y 7 OEDPLWEBHTE 2L 2056 TT,

WE, Oy 7 2 MHTAHHIIROLEB) TY, mMIE, S0EMry s LI
o RICK VA 7 EZRELLL, TNDPHEMEIND L)y 7D E0 %MD
CLTwaTd, SNERLLMIRTTH, Bz RRKICTL2ILEn Y72
DA =AY FERNITHILEDEL L 2 EOREER ST L0013, 2%
HEr LT 23w,

AZEK

I—FNOy 7 &F—=F0y 7I1ZO0WC, ROy 7 2357201203 TAZER]
PEELZERZDL I, AER L, FICETHLEATEBEBOZ & TT,
AR, BITETRBISGTLTROL ) ICERINT T, ThbbEARER LT,
BLlEd 20 7 MThs & FILEHRPHRPEILL > TWAZ ETY,, By It
TTONI-RBIIBIZ G >THIhTnFEHA, 727, Oy 7 2RET5WICEIRT
VEX DD F5,

HHEAy I TbNLEEIICEE LD L) BT REBRIAZLERTT, &UHE
TR, UL VIREBR A S TVWBEEZLIENTET T,

1 10-4 assert (3X) IZLAAEXDOT A b

mutex lock (&lock) ;
while ((condition)==FALSE)

(#% <)
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cond_wait (&cv, &lock) ;
assert ((condition)==TRUE) ;

mutex unlock (&lock) ;

FFLD assert () IE, AEXZFMI L TWE ¥ o cond wait () BIEUE. ALK
ERAFELETA, TDH, ALy FHPRo72E JITAER 2 b ) — R L% )
niEzn TEA,

o, BAGmY > 7)) AP ERTLEY 2 —-VTY, LFMY 27 1) AT
&, BEROHBEOFME KA > 7 L EROHBORAMERA > 7 HFE LS D%
FTEV)RMEDPRALL T ZNIEIAERD L WFITT,

COEVa—VTa—bFay 7 2HT250LE L, 1 DDILIMY % AH Bk
Oy 7 (mutex HY 7)) TEY 2 — VER#ETHILICLIT, HEHZHIRLZZVE
ML7z0 42 & SIMEPMBE Y 7 2 /R L, K425 OLFERZRICHAEIHMbO v~
ERBRLET. O, CORERERA VI OERETFOHLEETHICEY)
To Ll MAEPHMEE Yy 7 2T 2HICEICEI N TV T,

T v KOy 7 OaELE

HH—HMDAVL Y RF—#ED) ) —ADEERTHEE LT T, AAILTO Yy 7 SRz
REI-Twab L&, ZORELZ Ty Fay 7 LR TS, EfFAREALY F
BoHENHE VST, Ty FRy ZPEAEL TRV EWV)IERIZIE R ) A,

REMZTy Fay 7k, THACTy Fay 2] Y ([BREMZTy Fay 7] &
bEVET), BTy Fa v 7k, $§CICRELTwE2H Yy 7% ALy FH%% 9 —
EERLE) E LA ERELET, 2N, brol LI ATHHIIEALT
LEwnEd,

7ol ziE, —HOEV - VEBCHEREIN S a-FE= S EEZLET T, £E

Va— VEBPESTH RS AMEYHMO v 2 NS L THL L, TDE
Va— VHNOMERMb T v 7 ORETICH LB T Lafrb 25412,
HbIELTy Uy o0 AELET, $72. HDABEBDSZOEY 2 — L OIERD
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I—RNZIFUCHL, 2220BUOF CHAHHMbBD v 7 THREINTVEEY 22— )1
EIOH LA Ty Fay 208554 L 1,

COMDOTy Fay 7 &Y 51213, Y 2 — VO OBEE IO T84,
ZOMEBPHOITOEY 2= VEMNPHEE 2 W AR TE RV E JIEALEN
FHOEIZLT, IRTOETV2—VHOT Y 7 2BEL T SIFTET L0
F9, RIC, ZONTHLEKTLTD )~y s 2R L%, IE0IREL
R LT, BRL TV AEBIEDNE AN TH A 0MERL T,

) 120lofEEO Ty Fuy 298H ) 3, AL v F1, 2 23ZF 121 mutex
ALBOOy 7 2B ELTVAEbDEMREL T, RIZ, AL F 17" mutex B
L ALYy F2d mutex Ax 0y 27 LEHEd5E, ALy F1id mutex B%
FolFF7uvrsad3Nn, ALy F2idmutex A 2fF-o7-FF7uvyranid,
R DALy FIBEIEREN L o THRAKLZTEY 73, Ty FE v
JIRREE ) 9,

CoOEOFTy Fay 7 3E#T 5121, Oy 7% B2 —C I bET. 20
FHkd [ay 7B LI ET, $RTHOAL Y FPEFIC—EDHFETT Y 7 %
THMRY, CoMOFy Fay 7 13ECFHA,

L2L, By 7 %279 05 %2 —ZBIZE2 VI HAIZSF > TR e dud L
DERFETA, 22T ALYy F22mutex BEHRFFLTWARIZ, EYVa2—)L
DIRFEIZE L THE S DIRESRMN 2 L TREA. RICmutex A DU v 7 25T 5
72O mutex BOB v 7 Zfikr L, BHIED mutex A OB v 7 2B L 721212
)~ mutex BOT v 7 2R L THEDIKEITEEKICLD ., £V 2 — L DIRE
) —ERHII L 2T o< 7,

WHE. Ty s ERITHVRAMT) I T 7IE, vy s e ERL L)L LTTER
Mo2HEILL T — B EMNOTY) I 747 (72L 21d, mutex _trylock()) 2¢
ABEINTWET, Thafli) e, AP NTuy JBEZFL e n) Tl
FETHy 7 EETTEET, AV H L L EIE, BFIEIREFLTVWLIEY 720 o
TARBELT2S, JEFICO y 7 2ET L2 ER ) T8 A,

22— JICETE Ty ROy v

TIVFAL Y 7O ILTIE, By 2P EEINLIERET Y AT LMIZAETDH
HZENERNT, BEDAL Yy R0 v 7 (BFIEMHER) 2EETEL L)1
RZ2Th, EBIZEIOy 7 2 EETELVEWVIRBEND Y 7,

WE, COMBEZAOL) ZIRRTREZIYVET, ALy F25, BELTWwWIZEY »
FHBEL, PLEBZBY TS L) —Eay 732 HEETLLDOE LTS, 20k
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E, Oy 73V o tABRENTZOT, MOAL Yy FHhay 7 2 HEE L L EZN
5Tt LAL, By 72 LTWwWAALy Fid, 7ayr3hkiihiday 7
ERBZELTIESHREFET SN, bH)—FEay 7 2EETL0OT, #EEZOBICMmD A
Ly FIEFEFTSNEL A,

WE, COMORMEZ MBI 5120, ) —EFEOy 7 2EET LEIC

thr yield(3T) */0MHLEd, SRTHOAL v FAEEFTSN, ZOAL Y F
0y 72 EERETEL LY FT,

PVELZRIALDATAADORESRGT TV r—2a VilKkET A0, ALy FI 4
77 THIFICH L T d Ao thr_yield() EIFUMLT, ALy FAULH
THRMZREL TS,

O 7ICBEY %3EEt
RIZ, Oy 7 D7OOMELREHERLE T,

m Oy 7 FEMBREELZWTL S, 2213, ARAOEIZa Yy 7 2887
FELLTHLEMENMRT T2 DY T,

m T2 NSO BETORTES. FOMBEITEOEY 2 — L EIFUH
TU RN S B & X3y 7 2B L TLE & v,

RIS, MOR>RINICHNDLE V)R DL THRA, Aty 72 /@o0%
To TLTC, FMVAY 7 E2RETHDICLELL, ZOMrmay 7 Z2EMNL
TWVwEET, By 7PRFINIFEMITEFIZNIETIERL R, BEd Do 72
I T A, ERBIIHEEDH o720 v 77217 2l L TS0,

m EHoay 7 2HTAEASIE., Ty Fay 7 2A#T 272012, $XTDA
Ly RTRILIEFETE v 7 2 AT 5 LX) I2 L TS v,

Z DO ER L FEE

n SRS TR S 2 E WM 258, TOREMEHRL TLZS Vv,

YIWVF ALy 7O 7540506, YIVFALY MEEnTtwnwhwa—F220F
FIPOHT LI TET A,

B VUVFALY RO I LTI, ALY FHRAS50A IMT-ZETIE %\
I— FIZHEBXT 7R ATEE T,
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SABIIA L o FISHIET 2 BRI, BIA L Y K12k > TR R
SNBTEARIELET.

Sun HHRUET 5 T4 77 ) 1, B [RETRAEV] EWRER TRV %
£,

V77V YARZaTUT IMIZZE] EHEEIN TR TH, 20T E
£TY, [MT-Z&TIE%\] (MT-unsafe) 53, ~=27 V=Y I2ZDE
R EINTWET,

AUANTFTTTI)—=ADNNAF ) LNV TOIEFIRMEZRILL TL7Z &0,
FEMIE, 78 [T ANV ET Ny 7] 2BRLTLEZSV,)

m —D REENTRANT Zffif] 9% &-1thread 74 77 VLBV FAL Yy F®
AR ) 5,

m -D POSIX C SOURCE & -lpthread il 4 5% &, POSIX A L v FO®E)E
2 ¥,

m -D POSIX PTHREADS SEMANTICS & —lthread ZfiH 9 % & . Solaris A
L v K& pthread DTS DA ¥ 8 72— ABEMITHEY EFTH, 22001 0%
T ADERLIE ZIEPOSIX A ¥ 72— ABBEENE T,

4TI % [MI-Z4&] 27458546, 70 A0EENREEEZA LY FIEL
BWTLZE W,

R e A (F 72 QBRI 2 BIER O LB # AL v FALLBRWwWTL 72
By, 722213, 77A4NVAMBEAL Yy FHEMOEREICEELTL., HED A
Ly R T 7 ANVICHEBICT 7 ATETH A,

ALy FEEEOFER ALy FELTHMEINIBIEIE, ALy FigfErflio T
FEHLTLZE W, 722 21, main() OV THEC main() DAL vy FEITF 2
TLZWEAIR, main() OREBEEZROLIIICLET,

thr exit();
/* NOT REACHED */
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2Ly ROERK EFEH

ALy PNy =2k, ALy FOF—4fE, Ay v, BEXUOIWP 2% v v
aTHDT, FEHEAL Y Fef@ELAERLTL VAT AT A2AMITKE
{7 EFHA,

THEARHEAAL Y FOARERT, FFEHEGAL Y FOERICIED2Z ) OF —
NNy R2H ) T4, EEZFOF — NNy FliE, 1202 Ly FafEIEL Tio A
Ly FEBBETAE VS FEFANAAL v FRITIBEOE/EEAL Y FTO
FA %479 D2 h 5 @l L FREE T,

L7z T, LEZGLTAL Y FeA&ERLAZVHIBRLZD 3413925, HHOM
MESRZFFOAL v FEMFEREHT S X D RIFENTT,

728 21E, RPC =1L WHITYT, RPC = NFERPESNTELSAL Y N
EERL, WEERLEOAL Yy FRHIBRLET, BREZUWHT L7200 ALY F
LOWICHERERL FEA,

ALy FOEROF ="~y FAEATOX ZEFEDF—3~Ny FEHEXT/HIN
EVoTh, HEOGEZETTL2OIZ P LAMIIHRSL ERHRWTIEDH ) T
Ao Pl EOBTOMMEGS I L) BMHENRIZLT, ALy FEER
LTL7ZE W,

2270t X (LPW)

¥ 10-1 12 LTWP, Z—F LN, BIXPHI =NV IXNLVOEZREZRLE T,
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ek 70+ A

\ Proc 1 Proc 2 Proc 3 Proc 4 Proc 5

SNV 4 1 o = G e O o O e s G

R S AV ‘% ﬁg *g »{ ﬁi ‘4 »{ *(41 ‘4

N—=F 77 LX)

4<=;<V7F‘ O=Lwp Q=7atv¥
X 10-1 ~IVFZAL vy FOLN)VEEKR

I—HFLXVDOAL Yy FIA4T7I ), #2707 I 7MTbhTnwT, +
RU =T 14 VIRV IEFICHEL TV . JEET TS - L NLD R
Ly FEUZHR L Tl 25O R REZ: LWP 257 T 5 2 & 2 fRiE LT E 9,
LHPL, Z=FLXVDAL» K& LWP OBIZIZ—x—DMRIIFERE L ZRWvoD

T, Z—HFLNUVDAL Y Fiddh s LWP 2550 TWP N HHICBEI T 4,

Solaris A L' v F T, 707 IV EFEFICW DDA L v F2FEITSE L 0% A
Ly FIA4TITVIHRETCEE T,

7ol 2 RK3MOAL v FEREFICIATS L L) ICHRET AL, LD
3D ILWP BLEIZR) T4, 3Ty B FHTELZS, FREDAL Y
FIZEFNICETENET T, LaL, 78y FB 12O FEELRWVE Zid, F%
L—F 4 Y BENE -0 70ty ET3 00 LWP 2L LT T, TXTD
LWP 2378y 7 SN7ZEEIE. b)) 12O IWP 25A Ly R4 77 1)I12X 5T
FAT) V= AITEBIMENE T,

iz & 570102 —FALy 78y 2358, FOALy FPEHFLTNS
LWP X, ETWREELZIOAL Yy FEERLET, ZOBTICEar—F2) v r—
b, YATFLAI—LVIdfibNF A,

FRL—F 4 VTBEE, EOLWP 20701y TUOETEEL P ERE
LEd, £E70 L AIHELI—F ALy KR, Z—HF AL v FHRWLODFETHEEIZ
BRoTWhANGEEEFRL—T 4 Y IRBIEIRELTIVWEYA,
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H—AWIE, LIWP DR Va—1) 775X EEBRIEMIZHES> T, LWP & CPU Y
V= AZHEY Y TEFES, B, ALY RIATIVIEAL Y F& LWP 12 ) Y4
TFF7,

B IWP IZH — AWK o THRVIIR D T 6, ML L2 AT 43— )V & FELT
Ly, ML=V 74NV 25 &#8IL, vV F7u0ty Sy A7 4 ETIRE
FNZEIEL £ 96

LWP ORfED R, NG A Ta—) 0 F 753 A8EDEHIZ, ALy FHhbH
BEBEICIEZSHETE LRI H Y 7,

FEEEAL Y KR

ALy K477, LEIISLTILWP 24 L, EfTWELZAL Yy K% LWP
WEIYD BTEFF, ALY FPED B TONLLWPIF AL v ROIREEZ G| &Hjk X,

ALy FO—#Dm5EFEIT LTI T, ALy FOREEIEEICL Y 7oy ZIRBEIC
AHh, BIOA Ly FEFAT LR UTNIEL S W ) RIREFEL L &, BFEDA

Ly FORBIEITOLADAEY) —|ZBEESN, ALY FIA4 77 )I1EZD LWP
WCHIDOAL Yy FEED LB TTEITLET,

HEAH5ZL vy R
FHEEAL Yy FCRIVPS B LI E TN, ALy FE%Z IWP 54X 0 b k& <T
LERFBRLGERD Y T,

7oL ZAE AT R WHNEHHE T 2 72012, [THOITEEEDO AL v FICIRY 7371 %
BaxrEz2Ed, £70tyHIC1 00 LWP HFELET S0 LWP IZEEO AL v
FEED B THEGAIE, £70 2y FOREAALY FOYDEHEZDOLDIHP S
NET, TOXI) AT, FIWP IZIZHE—DA Ly FEEY L TT, 75047
ZIWV BT HAL Y FOBEEMS L. ALy F2E) B LEKERS T13) 0%
BT,

LWP [CEZMICHE SN ALy FEIEFRAEAL Yy FRRASEL LAEIT L WY
EbHNFTT,

T2z E, VTN EA LT I)r—2aryTid, =5 DOAL Yy FIZVAT LERT
DERNEMEZ G52 T TVIALTATr Va—) 7L, fioAL Yy RiZnNyz 7
Iy RCEHELZETSVET, bI) 12061374V FY YV AFATT, 74V
KoY AF ATRRIFOUIEZIEFFEEAL Yy RTEITL, 7 AT L0 &
TN DENY TV F AL L DFEEAL Yy FTEITLE T,
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I—HFLNLVDAL Y FBRVATFLI—VERAFTHE, FOAL Y FEEFTL
TWLIWP A — R VAHRRICAD, B b AT LIV 2 TTAH5ETO
BIEA Ly FcHEman-FToREELY 7,

HEALy R, IFEEAL Yy FXDEMP22D 3, ALy Ml #eL
TwéLWP®E@%§ET%;tﬁ%%®T‘ﬁT%&LWPﬁ#¥//1§h%
CLRHYFEA ARV =T 1 YRR BEAL v I L CARREIH
LWLWP 252, #THEIZCZFOLWP ZHIBRL 9,

WEAL Y FEMHT 201, KOBEICBR - TS, T4abb, LT
HIWP 2@ L COAFIHMUEERY YV — A (72& 21, IKBERA 5 \LsA <,
RERS v 7)Y RA Ly FPLEELTWAEEL, ALy FE2h— 36BN
EICLTCYATLANDTRTOEFTUHEELRAL Yy FEOBBRTATY Va—1) v 7 &
NBEEICTD (2B, UTAMIA LAY 2a—1) Y ) BAETT,

FTRTOAL Y FHPERFICETTREIC RS 2 EPPFINL AT, EEEAL Y
FEMHLTCZE WV, 29 THIELWP L ALy O Y — ADFENIZF v v

TaENHEDT, ALy FOEKEHIREPEHETITONL LHITHD F

¥, thr setconcurrency (3T) %95 & Solaris A L v FiZxf L CRIKFIZAH
B LW A Ly P (HEM) 222528 TEET,

ALy FOIUTTE (Solaris ALy KDIFEDH)

FRIZHEE L 2 LT Solaris DA L v Fid, IEEEAL Y FEFEFTTLLZODY AT
LFEATY V= A (IWP) OB ZFEATWRELRAL Yy FOBREF U2 A L) ICHEL F
Fo CORBREELZDIDOTED ) TREAD, L4 Ld 7Ot 2ADONIDHTT
5T EIFRFEENE T,

[F] R 2 24T ] e T«%(:—b%/xTA:—wiiﬁié)#% ALy KO
oo TWwAHIGAEIL, thr _setconcurrency (3T) 2L > T, #Dfix AL v F
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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/ B L x/ do
while p/x B L x/
(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 F72id 1 */) {
static int loser;
static int interested[2] = {0, 0};
int other; /* RFTEEL */

other = 1 - me;

interested[me] = 1;

loser = me;

while (loser == me && interested[other]) ;
/* falRiEE */

interested[me] = 0;
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while (many iterations) { while (many iterations) {

sequential computation
AL VA AL A

parallel computation parallel computation

} }
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TTUr— 3206 — < ILFZX Ly KMt
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tgrep D &HEA
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tgrep MV — A I — NI, Catalyst Developer's CD IZ&ZENTWwET, IE—DA
FHEZDWTE, THALIEBRWEDE (7230,

KiIZ, ¥IVF ALY Fmain.c EV 2= VZETEZRLET, ZOMOEY 22—
(EBERBNY FT 4 L), v= 27, B XU Makefile b Catalyst Developer’s CD
TAFTEET,

A1 tgrep 77UV TFTLDY—AI—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 <fentl.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
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#define FC_COUNT 0x00002

#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) ;
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void pthread yield np(void) ;

pthread_attr_t
pthread mutex_ t
pthread mutex t

int

work t

pthread cond t
pthread mutex t
pthread mutex_ t

#include "debug.

work t

pthread mutex t
pthread _cond_t
int

int

work t

pthread mutex t
pthread cond_t
int

int

int
pthread mutex t

pthread mutex_ t
time_t
int
int
int
int
int
int
int
int
int
int
int
int
int

int
int
int
int

int
int
unsigned int
int
char
int
int
char
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detached_attr;

output_print_1lk;
global count_lk;
global count = 0;
*work g =
work g cv;
work_g 1k;
debug_lock;

NULL;

h" /* must be included AFTER the

mutex t debug lock line */

*search g =
search_g_1lk;
search_g cv;
search pool _cnt = 0;
search_thr limit = 0;

NULL;

/*
/*

the count in the pool now
the max in the pool */

*cascade_g =
cascade_qg_1lk;
cascade_g_cv;
cascade_pool cnt = 0;
cascade_thr limit = 0;

NULL;

running = 0;
running lk;

stat_1k;
st_start = 0;
st_dir_search = 0
st_file search =
st_line_search
st_cascade = 0;
st_cascade_pool = 0;
st_cascade_destroy = 0;
st_search
st_pool =
st_maxrun =
st_worknull =
st_workfds = 0;
st_worklimit
st_destroy

o O ~

0;

0;

all done = 0;
work_cnt = 0;
current_open_ files =
tglimit = UNLIMITED; /*
threads
1;

0;
if
*/

-B limit the number of

progress_offset =

progress = 0; /* protected by the print lock ! */
flags = 0;

regexp_cnt = 0;

*string [MAXREGEXP] ;

debug = 0;

use_pmatch = 0;

file pat[255]; /* file patten match */

7 ¢ 2000 %3 A
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PATTERN *pm_file pat; /* compiled file target string (pmatch()) */

/*
* 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; 1i<9; i++)

if (debug set[i].level == *d) {
debug_levels |= debug set[i].flag;
fprintf (stderr, "%c ",debug_set[i] .level);
break;

}

d++;
1
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 = atoi(e);
}
else {
if (! (flags & FS_NOERROR)) /* order dependent! */
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fprintf (stderr, "env TGLIMIT not set,
flags &= ~TG_BATCH;

overriding -B\n") ;

}

#endif
break;
case 'p’:
flags |= TG_FILEPAT;
strcpy (file_pat,optarg) ;
pm_file pat = makepat (file pat,NULL) ;
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 |= FH HOLDNAME; break;
case ’'i’: flags |= FI_IGNCASE; break;
case 'l’: flags |= FL_NAMEONLY; break;
case ‘n’: flags |= FN_NUMBER; break;
case ’s’: flags |= 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) ;
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) ;
1
memset (string[regexp_cnt],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");
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exit (1) ;
}
memset (string[0],0,strlen(argv[optind])+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 1lk,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 */
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if (--restart_cnt)
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 1lk) ;
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 */
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while (1) {
pthread mutex lock (&work g 1k);
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++;
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}

pthread mutex unlock (&stat_1lk) ;
}
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_1k) ;
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;
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}

if ((wt->path = (char *)malloc(strlen(path)+1l)) == NULL)

goto ERROR;

strcpy (wt->path, path) ;
wt->tp = tp;
wt->next = NULL;
if (flags & FS_STATS) {
pthread mutex lock (&stat_1k) ;
if (wt->tp == DIRT)
st_dir_search++;
else
st_file search++;
pthread mutex unlock (&stat_1k) ;
}
pthread mutex lock (&work g lk) ;
work_cnt++;
wt->next = work q;
work_g = wt;
pthread_cond_signal (&work_g cv) ;
pthread mutex unlock (&work_g 1k) ;
return(0) ;

ERROR:

/*

* Search thread:
* on the work Q to be serached.

if (! (flags & FS_NOERROR))

fprintf (stderr, "tgrep: Could not add %s to work queue. Ignored\n",

path) ;
return(-1) ;

* a new search thread will be created.

*/

void *
search_thr(void *arg) /* work_ t *arg */

{

Started by the main thread when a file name is found
If all the needed resources are ready

FILE *fin;

char fin buf [ (BUFSIZ*4)]; /* 4 Kbytes */
work_t *wt, std;

int line_count;

char rline[128];

char cline[128];

char *1line;

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;
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byte count = 01;
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 1k);

DP (DLEVEL5, ("searching file (STDIO) %s\n",wt->path));

if ((fin = fopen(wt-s>path,"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 (DLEVELS5, ("Search thread has opened file %s\n",wt->path)) ;
while ((fgets(rline,127,fin)) != NULL) {

if (flags & FS_STATS) {
pthread mutex lock (&stat_1k) ;
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]l, 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) ;

}

else {
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show_line = 0;
} /* 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 patl[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) ;

}

else {
show_line = 0;

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
** Jlocal 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 (DLEVELS5, ("Search thread exiting\n")) ;
if (flags & FS_STATS) {
pthread mutex lock(&stat_1k);
st_destroy++;
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*
*
*
*
*

*

*

pthread mutex unlock (&stat_1k) ;

}

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 ecnt = 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) ;

/*
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cascade: This thread is started by the main thread when directory names
are found on the work Q. The thread reads all the new file, and directory
names from the directory it was started when and adds the names to the
work Q. (it finds more work!)

/

EE I

void *
cascade (void *arg) /* work_t *arg */

{

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_1lk) ;
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,
fpath, strerror (errno)) ;

Ignored.\n",

o
n

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')
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continue;
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 () ;
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pthread mutex lock(&cascade_g_1lk) ;
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_1k) ;

}

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_q_1lk) ;

cascade_pool_cnt--;

wt = cascade_qg; /* 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 ("$s\n",wt->path) ;
}
}
else { /* We are printing more then just the name */
if (! (flags & FH_HOLDNAME))
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printf ("$s :",wt->path);
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

PP = 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 I

int
add_output_local (out_t **out, work t *wt,int lc, long bc, char *line)

{

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->1line, 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 = OO->next;
op->next = ot;
ot->next = NULL;
return(0) ;

ERROR:
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*/

if (! (flags & FS_NOERROR))
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);
¢ = (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 (t1," %.3d ", tglimit) ;
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a = st_worklimit; b = st_dir search+st_file search;

c = (a/b)*100; t += c;

printf ("Work stopped due to TGLIMIT: (%$.9s) %d Times, %3.2f%%\n",
tl,st_worklimit,c);

printf ("Work continued to be handed out: %$3.2£%%\n",100.00-t) ;

PrintE (Mmoo s mm o m oo oo \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 1lk) ;
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_1k) ;
} .
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}s...\n");
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fprintf (stderr,
fprintf (stderr,
fprintf (stderr,

fprintf (stderr,
fprintf (stderr,

#ifdef NOT_ IMP

(
(
(
(

(
fprintf (stderr,
(

(

I
(

fprintf (stderr,

#endif

fprintf (stderr,

fprintf (stderr,
fprintf (stderr,
fprintf (stderr,

fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,
fprintf (stderr,

(

(

(

"\1’1") .

7

"Where:\n") ;

"Debug -d = debug level -d <levels> (-d0 for usage)\n");

"Debug -f = block fd’s from use (-f #)\n");

" -b = show block count (512 byte block)\n");

" -c¢ = print only a line count\n");

" -h = Do NOT print file names\n") ;

" -i = case insensitive\n");

n -1 = print file name only\n");

" -n = print the line number with the line\n");

" -s = Suppress error messages\n") ;

" -v = print all but matching lines\n");

n -w = search for a \"word\"\n");

" -r = Do not search for files in all "
"sub-directories\n") ;

" -C = show continued lines (\"\\\")\n");

" -p = File name regexp pattern. (Quote it)\n");

" -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");

" -e = expression search. (regexp) More then one\n") ;

" -B = limit the number of threads to TGLIMIT\n") ;

" -S = Print thread stats when done.\n");

" -Z = Print help on the regexp used.\n");

"\n) ;

"Notes:\n") ;

n

n

n

n

If you start tgrep with only a directory name\n") ;

and no file names, you must not have the -r option\n");
set or you will get no output.\n");

To search stdin (piped input), you must set
Tgrep will search ALL files in ALL \n");
sub-directories. (like */* */x/x *x/% /% /% etc..)\n");
if you supply a directory name.\n") ;

If you do not supply a file, or directory name,\n");
and the -r option is not set, the current \n");
directory \".\" will be used.\n");

All the other options should work \"like\" grep\n");
The -p patten is regexp; tgrep will search only\n");

_r\nu) ;

fprintf (stderr, "\n") ;
fprintf (stderr, " Copy Right By Ron Winacott, 1993-1995.\n");
fprintf (stderr, "\n") ;
exit (0) ;
}
/*
* 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");

TV —3>0F — v IWFXLy FE&E h i grep
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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) ;

fprintf (stderr, " + - match 1 or more occurrences of previous char.\n");
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") ;
(
(
(

}

/*
* 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, "--------mm oo - \n") ;
fprintf (stderr, "Level code\n") ;
fprintf (stderr, " —-- - - - - oo oo \n") ;
fprintf (stderr, "0 This message.\n") ;
for (i=0; 1<9; i++) {
fprintf (stderr, "%d $s\n",i+1,debug set[i] .name) ;
1
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) ;

308 YIVFRLy ROTATFI>Y ¢ 2000 F 3R



{
}

void
pthread yield np(void)

{

return (thr_getconcurrency()) ;

/* In Solaris 2.4, these functions always return - 1 and set errno to ENOSYS */
if (sched_yield()) /* call UI interface if we are older than 2.5 */
thr yield();
1
#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 A L v KDl — barrier.c

barrier.c 7 U7 J Lld, Solaris AL v KDz DN TOFEEFTT, N 7T
DEFIZONTIE, 2848 =T D [HFAEY —HOWH I Ea =5 TOL—TD

WHME] 2L TLZE W)
fflB-1 Solaris A L v FOH] — barrier.c

#define REENTRANT
/¥ A ITNV—=FT7L) */

#include <thread.h>
#include <errno.h>

/*x Bk~ rna o«
[x TS EE */

typedef struct {

int maxcnt ; /* ALy FORKE */

struct _sb {
cond t wait cv; /* N T TRHDAL Y KD cv */
mutex_t wait 1k; /* N T TRHE2AL Y KO mutex */
int runners; /* FEITTHAL Y N +/

} sbl2];

struct _sb *sbp; /* BEOHFTINY T */

} barrier t;

/*
* barrier init - NV 7EHENLT S
*/

int

barrier init( barrier t *bp, int count, int type, void *arg )

int n;

{
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int 1i;
if (count < 1)

return (EINVAL) ;

bp->maxcnt = count;
bp->sbp = &bp->sb[0];

for (i = 0; 1 < 2; ++i) {
#if defined(_ cplusplus)
struct barrier t::_sb *sbp = &( bp->sb[i] );

#else

struct _sb *sbp = &( bp->sb[i] );
#endif

sbp->runners = count;

if (n = mutex init (&sbp->wait_1lk, type, arg))
return(n) ;

if (n = cond init (&sbp->wait_cv, type, arg))
return(n) ;
}

return (0) ;
}
/* )
* barrier wait - EHVFETSE L TN 7 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) { J/* N TICHRBICHFEL/IZAL Y K */
if (bp-s>maxcnt != 1) {
/¥ FAAALY RA b2y L, ¥ TN T2V FEZDE +/
sbp->runners = bp->maxcnt;
bp->sbp = (bp->sbp == &bp->sb[0])

? &bp->sb[1l] : &bp->sb[0];

/* TFHB ALy FEIFURI T +/

cond_broadcast (&sbp->wait_cv) ;

} else {
sbp->runners--; /* 1 NEWVWFETAL Y R x/
while (sbp->runners != bp->maxcnt)

cond_wait ( &sbp->wait_cv, &sbp->wait_1k);

}

mutex unlock (&sbp->wait_1k) ;

return(0) ;
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/*
* barrier destroy - NU TEEHIKET %
*/

int

barrier destroy(barrier t *bp) {
int n;
int i;

for (i=0; i < 2; ++ i) {

if (n = cond_destroy (&bp->sbli] .wait_cv))

return( n );

if (n = mutex destroy( &bp->sbli].wait_1k))

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 );
/* SEFIEHE =/

}

}

main( int argc, char *argv[] ) {
int i;
int niter;
int nthr;
barrier t ba;
double et;
thread_t *tid;
switch ( argc ) {
default:
case 3 : niter = atoi( argv[1]
nthr = atoi( argv([2]
break;
case 2 : niter = atoi( argv[1l]
nthr = NTHR;
break;
case 1 : niter = NITER;
nthr = NTHR;
break;

)i
)i

)i
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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; ++i) {
int n;

if (n = thr create(NULL, O,
(void * (*) ( void *)) compute,

&ba,NULL, &tid[il)) {
errno = n;
perror ("thr_ create") ;
exit (1) ;
}

}

for (1 = 0; i < NCOMPUTATION; i++) {
barrier wait (&ba ) ;

Jx ABHIT O T XL */

1

for (i = 0; i < nthr; i++) {
thr_join(tid[i] , NULL, NULL) ;

}
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(MT-Z2 | S41 754427 1—2X

fi§k C CTid. [man pages section 3] L EINTWVWE A ¥ ¥ 72— ADEEL N
VaRLET (RETOFFHIZOWTIE, 19—V D [YVF ALy KA V¥
Tr = ADRELNNV] EBL TS ),

£C1 TATTYNV—F O MT-EZEL )V

TATITIN=F > LKL NV
a641(3C) MT-% 42
abort (3C) e

abs (3C) MT-%42
accept (3N) Was

acos (3M) MT-% 4
acosh (3M) MT-% 4
addch (3X) TETIR 2w
addchnstr (3X) TETIR 2
addchstr (3X) LTI

addnstr (3X)

RLETIE W
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i <

FATIIIN—F >

addnwstr (3X)

addsev (3C)

addseverity (3C)

addstr (3X)

addwch (3X)

addwchnstr (3X)

addwchstr (3X)

addwstr (3X)

adjcurspos (3X)

advance (3G)

ailocancel (3)

aioread(3)

alowait (3)

aiowrite (3)

aio_cancel (3R)

aio_error (3R)

aio_ fsync(3R)

aio_read(3R)

aio _return(3R)

BLEL N

TETI W

RLETIE W

AT W

Rt

RLETIE W

TETI W

FETI W

FETIE W

IR 7 F v s

MT-% 4

MT-% 4

IR > 7 Vi
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=C1 TATTIVN—=F D MT-ZELN) #HL

FATIIVIN—F ¥ LA LN

aio_suspend (3R) ML 7P VL

aio write(3R) MT-% 4

alloca(3C) e

arc(3) e

ascftime (3C) MT-% 4

asctime (3C) HAaTIE% VW, asctime r() %
f#H

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 2w
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i <

SATTYN—F

attron (3X)

attrset (3X)

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)

basename (3G)

baudrate (3X)

BLEL N

TETI W

TETI W

RLETIE W

RLETIE W

FETIE W
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i <

SATTYN—F

beep (3X)

bessel (3M)

bgets (3G)

bind (3N)

bindtextdomain (31I)

bkgd (3X)

bkgdset (3X)

border (3X)

bottom_panel (3X)

box (3)

box (3X)

bsearch (3C)

bufsplit (3G)

byteorder (3N)

calloc(3C)

calloc (3X)

callrpc (3N)

cancellation (3T)

can_change color (3X)

BLEL N

FETI W

TETI W

FETI W

FETIE W

Py
>

AT W

Rt

Rt
>

=
t
N

T-% 4

Rt
>

K}
e

K}
e

FETI W

MT-£2] S1475U1>427x1—2

319



320

x=Cc1 T4 7TV N—F D MT-EEL XNV

i <

SATTYN—F

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)

circle(3)

clear (3X)

clearerr (39)

clearok (3X)

clntraw_create (3N)

clnttcp create (3N)

BLEL N

MT-% 4

MT-%Z 4, R 7 Fvise

MT-%Z 4, R 7P vise

MT-% 4, FEFM > 7 V@4

MT-% 4, FEFM > 7 F V@4

.
LA

FETIE W

MT-% 4

FETI W

FETIE W

RLETIE W
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SATTYN—F

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)

clnt perror (3N)

clnt_raw create (3N)

clnt_ spcreateerror (3N)

clnt_sperrno (3N)

clnt sperror (3N)

it <
BV N
BTETII W
BTETII W

RLETIE W

MT-% 4

MT-% 4

MT-% 4

MT-£2] S1475U1>427x1—2

321



322

x=Cc1 T4 7TV N—F D MT-EEL XNV

SATTYN—F

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)

cond_broadcast (3T)

cond_destroy (3T)

cond_ init (3T)

cond_signal (3T)

BLEL N

MT-% 4

IR > 7 Vb
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FATIIINV—F >

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 (3C)

crypt (3X)

cset (31I)

csetcol (31)

csetlen(3I)

csetno(31I)

ctermid (38)

BLEL N

BT & T MT-%4
MT-% 4
MT-% 4

FETIE W

BT & T MT-% 4
BIAMT & T MT-% &
BIAMT & T MT-% &
BIAMT & T MT-% &

TETIE RV,

ctermid r () ZfHH
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SATTYN—F

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)

curs_color (3X)

BLEL N

R TIE RV,

ctime_r() ZfiH

BlsMT & T MT-% 42

RLETIE W

TETI W

FETI W

TETI W

TETIE W

RLETIE W

FETIE W

FETI W

FETIE W

FETIE W

RLETIE W
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FATITIVIN—=F TaL NIV

curs_delch (3X) TETIE W
curs_deleteln (3X) TETIE W
curs_getch (3X) BETIE W
curs_getstr (3X) TETIE W
curs_getwch (3X) GLETIERW
curs_getwstr (3X) GETIE W
curs_getyx (3X) TAETIE W
curs_inch(3X) TETIE W
curs_inchstr (3X) TETIE W
curs_initscr (3X) TETIE W
curs_inopts (3X) TAaETIE W
curs_insch (3X) GETIE W
curs_insstr (3X) TaETIE R
curs_instr (3X) GETIE W
curs_inswch (3X) TETIE W
curs_inswstr (3X) TETIE W
curs_inwch (3X) TETIE W
curs_inwchstr (3X) TETIE W
curs_inwstr (3X) GETIE 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(39)

BLEL N

TETI W

TETI W

RLETIE W

TETI W

FETI W

FETIE W

FETIE W

RLETIE W

FETIE W

FETIE W

FETI W

FETIE W

MT-% 4
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TATIIN=F ¥ BLL N

data_ahead (3X) TETIE W
data_behind (3X) TaETIE LW
dbm_clearerr (3) HETIE W
dbm_close (3) HETIE W
dbm delete (3) GLETIERW
dbm_error (3) GETIE W
dbm_fetch(3) TETIE W
dbm_firstkey(3) TETIR RN
dbm nextkey (3) TETIR 2
dbm_open (3) TETIE W
dbm_store (3) HETIE W
db_add_entry (3N) LaETIE W
db_checkpoint (3N) HETIE W
db_create table (3N) GETIE W
db_destroy table (3N) TETIR 2
db first entry(3N) TETIE W
db free result (3N) TETIR 2
db_initialize (3N) HETIE LW
db_list entries (3N) HETIE W
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i <

SATTYN—F

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)

BLEL N

TETI W

TETI W

RLETIE W

FETIE W

FETIE W

FETI W

FETIE W

RLETIE W
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del curterm(3X)

del panel (3X)

derwin (3X)

des_crypt (3)

DES_FAILED (3)

des_ failed(3)

des_setparity(3)

dgettext (31)

dial (3N)

difftime (3C)

dirname (3G)

div(3C)

dladdr (3X)

dlclose (3X)

dlerror (3X)

dlopen (3X)

dlsym (3X)

dn_comp (3N)

dn_expand (3N)

it <
WL LN
BTETII W
BTETII W

RLETIE W

MT-% 4

BIsMS & TL4s

BETI W

MT-% 4

MT-% 4

MT-% 4

MT-% 4

MT-% 4

FETIE W

RLETIE W
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SATTYN—F

doconfig (3N)

double to decimal (3)

doupdate (3X)

drand48 (3C)

dup2 (3C)

dupwin (3X)

dup field(3X)

dynamic_field info (3X)

ecb_crypt(3)

echo (3X)

echochar (3X)

echowchar (3X)

econvert (3)

ecvt (3)

ecvt (3C)

el (32 _fsize.3E)

el (32 _getehdr.3E)

el (32_getshdr.3E)

BLEL N

TETI W

TETIE W

FETIE W

MT-% 4

FETIE W

FETI W

FETI W

FETI W

FETIE W
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el (32_newehdr.3E) TETIER 2
el (32 _newphdr.3E) TETIR 2
el (32 _xlatetof.3E) GETIE W
el (32_xlatetom.3E) GETIE W
elf (3E) TAETIE R
elf begin(3E) TaETIE R
elf cntl(3E) TETIE W
elf end(3E) TETIE W
elf errmsg(3E) TETIE W
elf errno(3E) TETIER 2
elf fill(3E) TAaETIE W
elf flagdata (3E) TLETIE W
elf flagehdr (3E) TLETIE W
elf flagelf (3E) LETE R W
elf flagphdr (3E) TETIEE W
elf flagscn(3E) TETIE W
elf flagshdr (3E) TETIEE W
elf getarhdr (3E) TETIR 2w
elf getarsym(3E) BETIE 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)

BLEL N

TETI W

TETI W

RLETIE W

TETI W

FETI W

FETIE W

FETIE W

RLETIE W

FETIE W

FETIE W

FETI W

FETIE W

.
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endac (3) A
endauclass (3) MT-% 4
endauevent (3) MT-% 4
endauuser (3) MT-% 4
endnetconfig (3N) MT-%4:
endnetpath (3N) MT-% 4=
endutent (3C) TETIR 2
endutxent (3C) TETIR 2
endwin (3X) TETIR 2
erand48 (3C) A

erase (3) e

erase (3X) GETIE W

erasechar (3X)

erf (3M)

erfc (3M)

errno (3C)

ethers (3N)

ether aton (3N)

ether hostton (3N)
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ether line (3N)

ether ntoa (3N)

ether ntohost (3N)

euccol (31)

euclen(3I)

eucscol (31)

exit (3C)

exp (3M)

expml (3M)

extended to decimal (3)

fabs (3M)

fattach(3C)

fclose (3S)

fconvert (3)

fevt (3)

fevt (3C)

fdatasync (3R)

fdetach (3C)

fdopen (38)

BLEL N

FETIE W

R > 7 F v s

FETIE W

MT-% 4
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feof (38) MT-% 4
ferror (39) MT-% 4
fflush(38) MT-% 42
ffs(30) MT-% 42
fgetc (38) MT-% 4
fgetgrent (3C) TETIE W,

fgetgrent r() % i

fgetpos (3C) MT-% 4

fgetpwent (3C) WAETIE RV,

fgetpwent r () % fd

fgets (38) MT-% 42

fgetspent (3C) TETIE W,

fgetgrent r() A H

fgetwc (31) MT-% 4

fgetws (31) MT-% 4

field arg(3X) TETIEE W
field back (3X) TETIE W
field buffer (3X) HETIE LW
field count (3X) BETI W
field fore (3X) TLETIE W
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field index(3X)

field info (3X)

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(38S)

file to decimal (3)

filter (3X)

finite (3Q)

flash (3X)

floating to_decimal (3)

flockfile (38)

BLEL N

TETI W

TETI W

RLETIE W

TETI W

FETI W

FETIE W

FETIE W

FETIE W

MT-% 4

FETI W
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floor (3M)

flushinp (3X)

fmod (3M)

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)

BLEL N

MT-% 4

FETI W
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fn attrmodlist copy (3N)

fn attrmodlist count (3N)

fn attrmodlist create (3N)

fn_attrmodlist destroy (3N)

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)

Rt
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fn_attr get ids(3N)

fn_attr get values (3N)

fn_attr modify (3N)

fn attr multi get (3N)

fn attr multi modify (3N)

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)

L~

Rt
>

K}
e

K}
e

Rt
>

Rt
>

Rt
>

Rt
>

K}
>

K}
>

K}
>

Py
>

At
>

At
>

At
>

At
>

K
e

K
e

K
>

K
e

At
>
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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)

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)
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fn compound name_ destroy (3N) Lh
fn compound name first (3N) Lh
fn _compound name_ from syntax attrs e
fn compound name get syntax attrs(3N) e
fn_compound name_insert_ comp (3N) Was
fn_compound name_is_empty (3N) Was
fn compound name is_ equal (3N) A
fn compound name is prefix(3N) A
fn compound name is suffix(3N) A
fn compound name last (3N) Lh
fn compound name next (3N) e
fn compound name prefix (3N) e
fn compound name prepend_ comp (3N) i
fn_compound_name_prev (3N) W
fn compound name suffix (3N) A
FN_ compound name_t (3N) A
fn_ctx bind (3N) A
fn ctx create_ subcontext (3N) Lh
fn ctx destroy subcontext (3N) e
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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)

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)

Rt
>

R OR
HoW W
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fn ref addr assign(3N) ey
fn ref addr copy (3N) ey
fn ref addr create(3N) e
fn ref addr data(3N) e
fn ref addr description(3N) Was
fn ref addr_destroy (3N) wh
fn ref addr_ length(3N) Lh
FN_ref addr t (3N) T
fn ref addr_type (3N) Lh
fn ref append addr (3N) A
fn ref assign(3N) Wb
fn ref copy (3N) e
fn ref create(3N) WL
fn ref create link(3N) e
fn ref delete_ addr(3N) L
fn_ref delete all(3N) L
fn ref description (3N) L
fn ref destroy (3N) ey
fn ref first (3N) Wb
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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)

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)
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fn status_link diagnostic_message (3N) A
fn status_link remaining name (3N) Lh
fn status_link resolved name (3N) e
fn status_link resolved ref (3N) e
fn status_remaining name (3N) Was
fn_status_resolved name (3N) Was
fn status_resolved ref (3N) A
fn status_set (3N) T
fn status_set code (3N) Lh
fn status_set diagnostic message (3N) A
fn status_set_ link code (3N) e
fn status_set_ link diagnostic_message e
fn status_set_ link remaining name (3N) i
fn status_set_link resolved name (3N) W
fn status_set link resolved ref (3N) Tl
fn status_set remaining name (3N) A
fn status_set resolved name (3N) A
fn status_set_resolved ref (3N) Lh
fn status_set_success (3N) e

IMT-Z&] 175U 1>427x2—2X 345



=C1 TATTIVN—=F D MT-ZELN) #HL

g

SATTYN—F

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)

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)
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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)

form fields (3X)

form fieldtype (3X)

form field attributes (3X)

form field buffer (3X)

form field info (3X)

form field just (3X)

FETIE W

FETI W

RLETIE W

TETIE W

FETIE W

FETI W

FETIE W

RLETIE W
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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)

form term(3X)

form userptr (3X)

form win (3X)

fpclass (3C)

fpgetmask (3C)

BLEL N

TETI W

TETI W

RLETIE W

TETI W

FETI W

FETIE W

FETIE W

RLETIE W

FETIE W

FETIE W

FETI W
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fpgetround (3C)

fpgetsticky (3C)

fprintf (39)

fpsetmask (3C)

fpsetround (3C)

fpsetsticky (3C)

fputc(39)

fputs (39)

fputwc (31I)

fputws (31)

fread (39)

free (3C)

free (3X)

freenetconfigent (3N)

free field(3X)

free fieldtype (3X)

free form(3X)

free item(3X)

free menu (3X)

BLEL N

MT-% 4

MT-% 4

MT-% 4 (setlocale () % <)

TETIE W

FETIE W

FETI W

FETIE W

RLETIE W

MT-£2] S1475U1>427x1—2

349



350

£5C1 FATITIVIN—F O MT-ZE&L N

i <

SATTYN—F

freopen (3S)

frexp (3C)

fscanf (39)

fseek (39)

fsetpos (3C)

fsync (3C)

ftell (39)

ftok (3C)

ftruncate (3C)

ftrylockfile (3S)

ftw(3C)

func to decimal (3)

funlockfile (3S)

fwrite (38)

gconvert (3)

gcvt (3)

gcvt (3C)

getacdir (3)

getacflg(3)

BLEL N

IR > 7 Vb

MT-% 4

FETI W

K}
e

Rt
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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)

getauevnam_r (3)

getauevnonam (3)

getauevnum(3)

getauevnum_r (3)

getauuserent (3)

getauusernam(3)

FETIE W

MT-% 4

FETIE W

RLETIE W
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getbegyx (3X)

getc (3S)

getch (3X)

getchar (39)

getcwd (3C)

getdate (3C)

getenv (3C)

getfauditflags (3)

getgrent (3C)

getgrgid (3C)

getgrnam(3C)

gethostbyaddr (3N)

gethostbyname (3N)

gethrtime (3C)

gethrvtime (3C)

LAV NV

TETIE W

TAETIE LV,

getgrent r () % ffi
TATIE R,
getgrgid r() % ffiH
TATIE R,

getgrnam_r () A
TAETIE LV,
gethostbyaddr r () %ffiH
TAETIE LV,

gethostbyname r () % ffiH
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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)

getpass (3C)

getpeername (3N)

GAEL NV

TETIE W

getlogin r() %

RLETIE W

Rt
>

Rt
>

ATV,

getnetbyaddr r() Z{fH

TAETIE RV,

getnetbyname r () Z{fH
MT-%: 4
MT-%4:

TAETII VW,

getnetgrent r () =
MT-% 42

MT-% 42

TETIE W
TLETIE W

TETIE W
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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 (3S)

getsecretkey (3N)

LA LN

TAETITR W,
getprotobyname r () Z{fH
TAETIIR W,
getprotobynumber r () Z{fH
TAETIIR W,

getprotoent r () = H

Rt
i

Rt
i

BAETII W,

getpwent_r () ZffiH

TAETIE RV,

getpwnam_xr () % ff

TAETIE RV,

getpwuid r () A H

TAETIE VW,

getrpcbyname_r () =

TAETII RV,

getrpcbynumber r () % H

TAETIE RV,

getrpcent_r () ZffiH

RLETIEI W
MT-% 4

BaE
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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)

G LN

LTI RV,
getservbyname r () % ffiH
BT RV,
getservbyport r () % i
BT RV,

getservent r() TffH

K}
>

%}
e

TAETIE RV,

getspent_r () ZffiH

TAETII W,

getspnam_r () A H

BAETIR W
MT-% 4=
TETII W
BISHT & T
MT-% 4
BISMT & CThedr

RLETIE W
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getutmp (3C)

getutmpx (3C)

getutxent (3C)

getutxid (3C)

getutxline (3C)

getvisany (3C)

getvisent (3C)

getvisfile (3Q)

getvisspec (3C)

getw (3S)

getwc (3I)

getwch (3X)

getwchar (31)

getwidth(31I)

getwin (3X)

getws (31I)

getwstr (3X)

getyx (3X)

get myaddress (3N)

BLEL N

TETI W

TETI W

RLETIE W

AT W

Rt

RLETIE W

BlsMT & T MT-% 42

TETIE W

MT-% 4

FETI W

TETIE W

RLETIE W
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gmatch (3G)

gmtime (3C)

grantpt (3C)

gsignal (3C)

halfdelay (3X)

hasmntopt (3C)

has_colors (3X)

has_ic(3X)

has_ i1 (3X)

havedisk (3N)

hcreate (3C)

hdestroy (3C)

hide panel (3X)

host2netname (3N)

hsearch (3C)

htonl (3N)

htons (3N)

hyperbolic (3M)

TNV
MT-% 4

TETIE RV,

gmtime r () %fHH

Rt
>

TiE e w

Rt
>

TiE e w

Rt
>

K}
>

FETIE W

TETIE W

TETIE W
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hypot (3M) MT-% 4
iconv (3) MT-% 4
iconv_close(3) MT-% 4=
iconv_open(3) MT-% 4
idcok (3X) TAETIE R
idlok (3X) TAETIE R
ieee functions (3M) MT-% 4
ieee test (3M) MT-% 4
ilogb (3M) MT-% 42
immedok (3X) TETIE W
inch (3X) TAETIE R
inchnstr (3X) GETIE W
inchstr (3X) GETIE W
inet (3N) e

inet_ addr (3N) L

inet lnaof (3N) A

inet makeaddr (3N) A

inet netof (3N) ey

inet network (3N) s
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inet ntoa (3N)
initgroups (3C) TETIE W

initscr (3X) HETIE W

init color (3X)

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)

intrflush (3X)

inwch (3X)

TETI W

FETI W

FETIE W

FETI W

RLETIE W

TETIE W

FETIE W

FETI W

FETIE W

RLETIE W
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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)

isnanf (3C)

BLEL N

TETI W

TETI W

RLETIE W

BlsMT & T MT-% 42

BlsMT & T MT-% 42

BloMT & T MT-% 42

MT-% 4

BIAMT & T MT-%4

BIAMT & T MT-%4

MT-% 4

RLETIE W

BlsMS & T MT-% 42

BlsMT & T MT-% 42

BlsMT & T MT-% 42

BIAMT & T MT-%4
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isnumber (31)

isphonogram(31I)

isprint (3C)

ispunct (3C)

isspace (3Q)

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 (3I)

BLEL N

BIAMT & T MT-%4

BIAMT & T MT-%4

BlsMT & T MT-% 42

BlsMT & T MT-% 42

BlsMT & T MT-% 42

BlsMT & T MT-% 42

BIAMT & T MT-%4

BIAMT & T MT-%4

BIAMT & T MT-%4

BIAMT & T MT-%4

BloMT & T MT-% 42

MT-% 4

BlsMT & T MT-% 42

BlsMT & T MT-% 42

BIAMT & T MT-%4

BIAMT & T MT-%4

BIAMT & T MT-%4

BIAMT & T MT-%4

BloMT & T MT-% 42
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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)

30 (3M)

31 (3M)

in (3M)

BLEL N

BIAMT & T MT-%4

BIAMT & T MT-%4

RLETIE W

TETI W

FETI W

TETI W

FETIE W

RLETIE W

TETIE W

FETIE W

MT-% 4

MT-% 4

MT-% 4
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jrand4s (3C) A
kerberos (3N) TETIR 2
kerberos_rpc (3N) TAaETIE W
keyname (3X) TETIE W
keypad (3X) TETIE W
key decryptsession (3N) MT-% 4=

key encryptsession (3N) MT-% 4

key gendes (3N) MT-% 4
key secretkey is set (3N) MT-% 4
key setsecret (3N) MT-% 4
killchar (3X) TETIE W
krb_get_admhst (3N) TaETIE R
krb_get cred (3N) TaETIE RN
krb_get krbhst (3N) TaETIE W
krb_get lrealm(3N) TETIE W
krb get phost (3N) TETIE W
krb_kntoln (3N) TETIEE W
krb_mk_err (3N) TaETIE W
krb _mk_ req(3N) TaETIE R
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krb mk_safe (3N)

krb_net read (3N)

krb_net write (3N)

krb_rd err(3N)

krb rd reqg(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)

kvm_getproc (3K)

kvm_getu (3K)

kvm_kread (3K)

kvm_kwrite (3K)

kvm_nextproc (3K)

kvm_nlist (3K)

BLEL N

TETI W

TETI W

RLETIE W

TETI W

FETI W

FETIE W

FETIE W

RLETIE W

FETIE W

FETIE W

FETI W

FETIE W

RLETIE W
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kvm_open (3K) TETIER 2
kvm_read (3K) TETIR 2
kvm_setproc (3K) BETIE W
kvm_uread (3K) GETIE W
kvm_uwrite (3K) GLETIERW
kvm_write (3K) GETIE W
164a(3C) MT-% 42
label (3) A
labs (3C) MT-% 42
lckpwdf (3C) MT-% 4
lcong48(3C) Was
ldexp (3C) MT-% 42
1div(30) MT-%42
leaveok (3X) GLETIERW
1£ind(3C) L
1fmt (3C) MT-% 42
lgamma (3M) TETIE %\, lgamma_r () & ff
H
libpthread (3T) Forkl1-%Z 4, MT-&4. RS 7
Fovis
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libthread (3T)

line(3)

link field(3X)

link fieldtype (3X)

linmod(3)

lio listio(3R)

listen (3N)

1labs (3C)

11div(3C)

lltostr(3C)

localeconv (3C)

localtime (3C)

lockf (3C)

log (3M)

1logl0 (3M)

loglp (3M)

logb (3C)

logb (3M)

BLEL N

Forkl-%24s, MT-%4, FEREAS &
FIVGEL

BIAME & TR4

T TIE %\, localtime r()
HH
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longjmp (3C)

longname (3X)

lrand48 (3C)

lsearch(3C)

madvise (3)

maillock (3X)

major (3C)

makecontext (3C)

makedev (3C)

mallinfo (3X)

malloc (3C)

malloc (3X)

mallopt (3X)

mapmalloc (3X)

matherr (3M)

mbchar (3C)

mblen (3C)

mbstowcs (3C)

mbstring (3C)

TNV
FETI W

FETI W

BIAMT & T MT-%4

BIAMT & T MT-%4

BIAMT & T MT-%4

BlsMT & T MT-% 4
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mbtowc (3C) BIAMS & T MT-% 42
media_findname (3X) MT-Z 4 Tld 7%\
media getattr (3X) MT-% 4

media setattr (3X) MT-% 4
memalign (3C) wh

memccpy (3C) MT-% 4=

memchr (3C) MT-% 4

memcmp (3C) MT-Safe

memcpy (3C) MT-% 4
memmove (3C) MT-% 4

memory (3C) MT-% 4

memset (3C) MT-% 4

menus (3X) GETIE W
menu_attributes (3X) GETIE W
menu_back (3X) TETIE W
menu_cursor (3X) TETIE W
menu_driver (3X) TETIE W
menu_fore (3X) BETIR 2w
menu_format (3X) GETIE W
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menu_grey (3X) TETIER 2
menu_hook (3X) TETIE W
menu_init (3X) GETIE W
menu_items (3X) GETIE W
menu_item current (3X) GLETIERW
menu_item name (3X) GETIE W
menu_item new (3X) TETIE W
menu_item opts (3X) TETIE W
menu_item userptr (3X) TETIE W
menu_item value (3X) TaETIE W
menu_item visible (3X) TAaETIE W
menu_mark (3X) GETIE W
menu_new (3X) GETIE W
menu_opts (3X) GETIE W
menu_opts_ off (3X) TETIE W
menu_opts_on (3X) TETIE W
menu_pad (3X) TETIE W
menu_pattern (3X) TETIE W
menu_post (3X) TaETIE RN
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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)

movenextch (3X)

moveprevch (3X)

move field(3X)

move panel (3X)

mg_close (3R)

BLEL N

TETI W

TETI W

RLETIE W

MT-%Z 4, R 7 Fvise

.
Tl

FETIE W

RLETIE W

FETIE W

FETI W

FETIE W

FETI W

MT-% 4
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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)

mutex trylock (3T)

mutex unlock (3T)

mvaddch (3X)

mvaddchnstr (3X)

BLEL N

MT-% 4

MT-% 4

FETIE W

RLETIE W
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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)

mvinch (3X)

mvinchnstr (3X)

mvinchstr (3X)

BLEL N

TETI W

TETI W

RLETIE W

TETI W

FETI W

FETIE W

FETIE W

RLETIE W

FETIE W

FETIE W

FETI W

FETIE W

RLETIE W
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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)

mvwaddchstr (3X)

mvwaddnstr (3X)

it <
BV N
BTETII W
BTETII W

RLETIE W

TETI W

FETI W

FETIE W

FETI W

RLETIE W

TETIE W

FETIE W

FETI W

FETIE W

RLETIE W
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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)

mvwinsch (3X)

BLEL N

TETI W

TETI W

RLETIE W

TETI W

FETI W

FETIE W

FETIE W

RLETIE W

FETIE W

FETIE W

FETI W

FETIE W

RLETIE W
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mvwinsnstr (3X)

mvwinsnwstr (3X)

mvwinsstr (3X)

mvwinstr (3X)

mvwinswch (3X)

mvwinswstr (3X)

mvwinwch (3X)

mvwinwchnstr (3X)

mvwinwchstr (3X)

mvwinwstr (3X)

mvwprintw (3X)

mvwscanw (3X)

nanosleep (3R)

napms (3X)

nc_perror (3N)

nc_sperror (3N)

ndbm (3)

netdir (3N)

netdir free (3N)

it <
BV N
BTETII W
BTETII W

RLETIE W

TETI W

FETI W

FETIE W

FETI W
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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)

new_menu (3X)

new_page (3X)

new_panel (3X)

nextafter (3C)

BLEL N

MT-% 4

FETIE W

FETIE W

RLETIE W

FETIE W

FETIE W

FETI W

FETIE W

MT-% 4
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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)

nis_getnames (3N)

nis_getservlist (3N)

nis_groups (3N)

BLEL N

MT-% 4

BIGMS & TL 4
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nis ismember (3N) MT-% 4
nis leaf of (3N) Lh
nis_ lerror (3N) e
nis list (3N) MT-% 4
nis_local_directory (3N) MT-% 42
nis_local_group (3N) MT-% 42
nis local host (3N) MT-% 4
nis local names (3N) MT-% 4
nis local principal (3N) MT-% 4
nis lookup (3N) MT-% 4
nis map_ group (3N) MT-% 4
nis mkdir (3N) MT-% 42
nis modify (3N) MT-% 4
nis_modify entry (3N) MT-% 42
nis names (3N) MT-% 4
nis name_ of (3N) A

nis next entry (3N) MT-% 4
nis_perror (3N) ey
nis_ping(3N) MT-% 4
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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)

nlsprovider (3N)

FETIE W
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FETIE W

RLETIE W
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nlsrequest (3N)

nl langinfo(3C)

nocbreak (3X)

nodelay (3X)

noecho (3X)

nonl (3X)

nogiflush (3X)

noraw (3X)

NOTE (3X)

notimeout (3X)

nrand48 (3C)

ntohl (3N)

ntohs (3N)

offsetof (3C)

opendir (3C)

openlog(3)

openpl (3)

openvt (3)

overlay (3X)

BLEL N

TETI W

BIsMS & TL 4

RLETIE W

BTETII W
TETII W
A
BTETII W
e

e

i
MT-% 4=
A

A

A

A
BAETIE W
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overwrite (3X)

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)

panel window (3X)

pathfind (3G)

pclose (3S)

pechochar (3X)

pechowchar (3X)

BLEL N

FETI W

FETI W

RLETIE W

TETI W

FETI W

FETIE W

FETI W

RLETIE W

TETIE W

MT-% 4

FETI W

FETIE W

RLETIE W
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perror (3C)

pfmt (3C)

plot (3)

pmap_getmaps (3N)

pmap_getport (3N)

pmap_rmtcall (3N)

pmap_set (3N)

pmap_unset (3N)

pnoutrefresh (3X)

point (3)

popen (383)

post_form(3X)

post_menu (3X)

pos_form_cursor (3X)

pos_menu_cursor (3X)

pow (3M)

prefresh (3X)

printf (39)

printw (3X)

BLEL N

MT-% 4

RLETIE W

AT W

Rt

RLETIE W

TETI W

FETI W

FETIE W

FETIE W

MT-% 4

FETI W

MT-%Z 4 (setlocale () % <)

RLETIE W
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psiginfo (3C) A
psignal (3C) A
pthreads (3T) Forkl-%4x, MT-%4x, FERIM > 7
TR A
pthread atfork(3T) MT-% 4=
pthread attr destroy(3T) MT-% 4
pthread attr getdetachstate (3T) MT-% 42
pthread attr getinheritsched(3T) MT-% 4
pthread attr getschedparam(3T) MT-% 4
pthread attr getschedpolicy (3T) MT-% 4
pthread attr getscope (3T) MT-% 4
pthread attr getstackaddr (3T) MT-% 4
pthread attr getstacksize(3T) MT-% 4
pthread attr init(3T) MT-% 4
pthread attr_ setdetachstate (3T) MT-% 42
pthread attr setscope(3T) MT-% 4
pthread attr setstackaddr (3T) MT-% 4
pthread attr setstacksize(3T) MT-% 4
pthread cancel (3T) MT-Z 4
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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)

pthread join(3T)

BLEL N

MT-% 4

MT-% 4
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pthread key create(3T) MT-%& 4
pthread key delete(3T) MT-% 4
pthread kill (3T) MT-%4:, FERE Y 7 F v ies:
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-Z& 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 (3S)

putchar (39)

putenv (3C)

putmntent (3C)

putp (3X)

putpwent (3C)

puts (398)

putspent (3C)

pututline (3C)

pututxline (3C)

BLEL N

MT-% 4

RLETIE W

FETIE W

MT-% 4

FETI W

FETIE W

RLETIE W
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putw (3S) MT-% 4
putwe (31) MT-%4
putwchar (31) MT-% 42
putwin (3X) BAETIE RN
putws (31) MT-% 4
geconvert (3) MT-% 4=
gfconvert (3) MT-% 4
ggconvert (3) MT-% 4
giflush(3X) TAETIT W
gsort (3C) A
quadruple to decimal (3) MT-% 4
rac_drop (3N) BETIE W
rac_poll (3N) GETIE W
rac_recv (3N) GETIE W
rac_send (3N) TETIE W
raise (3C) MT-% 4
rand (3C) TETIE %\, rand r() fEH

random (3C)

raw (3X)

FETIE W

RLETIE W
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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)

regexpr (3G)

regfree (3C)

T LNV
TETI W

TETIE %\, readdir r() %
8 H

AT W
b

b
MT-% 42
W4

4

W4
PLETE RV
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registerrpc (3N) TETIE W
remainder (3M) MT-% 4
remove (3C) MT-%4:
remgue (3C) HETIE W
replace panel (3X) GTAETIE W
resetty (3X) LTAETIE W
reset_prog mode (3X) TETIR 2
reset_shell mode (3X) LTl e\
resolver (3N) HETIE W
restartterm(3X) HETIE W
res_init (3N) GETIERW
res_mkquery (3N) LTAETIE W
res_search (3N) TETIR 2
res_send (3N) TETIR R
rewind (38) MT-% 4
rewinddir (3C) Tl

rexec (3N) HETIE W
rint (3M) MT-% 4
ripoffline (3X) HETIE W

MT-&Z&] SA475U1>427x—X 389



390

£5C1 FATITIVIN—F O MT-ZE&L N

i <

SATTYN—F

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)

BLEL N

MT-% 4

MT-% 4

BlsMT & T MT-% 42

MT-% 4

MT-% 4

MT-% 4

FETIE 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)

savetty (3X)

scalb(3C)

scalb (3M)

BLEL N
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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)

scrollok (3X)

scr_dump (3X)

scr_init (3X)

scr_restore (3X)

BLEL N

MT-% 4

TETI W

RLETIE W

FETIE W

FETIE W

FETI W

FETIE W

RLETIE W
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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)

sem_post (3R)

sem_trywait (3R)

sem_unlink (3R)

BLEL N

FETI W

MT-%Z 4, R 7 Fvise

MT-Safe

MT-Safe

MT-% 4

R Y 7 F v s
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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)

setscrreg (3X)

setsockopt (3N)

BIAMT & TR4
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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)

set field status(3X)

BLEL N
BETIT W

FETI W

TETI W

FETI W

FETIE W

FETI W

RLETIE W

TETIE W

FETIE W

FETI W

FETIE W

RLETIE W
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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)

BLEL N

TETI W

TETI W

RLETIE W

TETI W

FETI W

FETIE W

FETIE W

RLETIE W

FETIE W

FETIE W

FETI W
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set _menu_items (3X)

set _menu mark (3X)

set _menu_ opts (3X)

set _menu_ pad (3X)

set_menu pattern (3X)

set_menu_sub (3X)

set_menu_term(3X)

set_menu_ userptr (3X)

set _menu_win (3X)

set new_page (3X)

set panel userptr (3X)

set_term(3X)

set _top_row (3X)

sfconvert (3)

sgconvert (3)

shm_open (3R)

shm unlink (3R)

show_panel (3X)

shutdown (3N)

BLEL N

FETI W

FETI W

RLETIE W

TETI W
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FETIE W
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sigaddset (3C)

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)

BLEL N

MT-%Z 4, R > 7 F V& be

MT-%Z 4, R 7 Fvise

MT-% 4, FEFM > 7 F V@4

MT-% 4, FEFM > 7 F v @4

MT-%4x, FEFM > 7 F V@4

R Y 7 v s

FETIE W
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IR Y 7 F Vi s
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R Y 7 F v s
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slk attron (3X)

slk attrset (3X)

slk clear (3X)

slk init (3X)

slk_label (3X)

slk noutrefresh (3X)

slk refresh (3X)

slk restore (3X)

slk_set (3X)

slk touch (3X)

socket (3N)

socketpair (3N)

space (3)

spray (3N)

sprintf (39)

sqrt (3M)

srand (3C)

srand48 (3C)

srandom (3C)

BLEL N

FETI W

FETI W

RLETIE W

TETI W

FETI W

FETIE W

FETI W
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sscanf (39)

ssignal (3C)

standend (3X)

standout (3X)

start_color (3X)

step (3G)

str (3G)

strcadd (3G)

strcasecmp (3C)

strcat (3C)

strcepy (3G)

strchr (3C)

strcmp (3C)

strcoll (3C)

strcpy (3C)

strcspn (3C)

strdup (3C)

streadd (3G)

strecpy (3G)

BLEL N

MT-% 4

TETI W

RLETIE W
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strerror (3C)

strfind (3G)

strfmon (3C)

strftime (3C)

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)
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strtok (3C)

strtol (3C)

strtoll (3C)

strtoul (3C)

strtoull (3C)

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)

BLEL N

R TIE RV,

strtok r() =fH

BT & C&4&
TETIE W

FETI W
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BETIT W
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svctcp create (3N)

svcudp bufcreate (3N)

svcudp create (3N)

svc_auth reg(3N)

svc_control (3N)

svc_create (3N)

svc_destroy (3N)

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)

svc_unreg (3N)

svc_unregister (3N)

svc_vc_create (3N)

swab (3C)

BLEL N

FETI W

FETI W

RLETIE W
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swapcontext (3C)

syncok (3X)

sysconf (3C)

syslog(3)

system(3S)

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)

BLEL N

MT-% 4

TETI W
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MT-%Z 4, R 7P vise

MT-%Z4, R 7 Fvise
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telldir (3C)

tempnam (3S)

termattrs (3X)

termname (3X)

textdomain (31I)

tfind (3C)

tgetent (3X)

tgetflag(3X)

tgetnum (3X)

tgetstr (3X)

tgoto (3X)

threads (37T)

thr continue (3T)

thr create(3T)

thr exit (3T)

thr getconcurrency (3T)

thr getprio(3T)

thr getspecific(3T)
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FETI W

FETIE W
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RLETIE W
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thr join(3T)

thr keycreate (3T)

thr kill(3T)

thr main(3T)

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)

BLEL N

MT-% 4

MT-% 4

MT-% 4, FEFM > 7 v @4
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FETIE W

FETIE W

FETI W
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BlsMS & T MT-% 4
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timer getoverrun (3R)

timer gettime (3R)

timer settime (3R)

tmpfile (3S)

tmpnam (3S)

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)

La L N
M > 7 F Vs
M > 7 F Vel
M > 7 F VR
Ta

BATE RV,
tmpnam_r () %}
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tnf process_disable (3X)

tnf process_enable (3X)

tnf thread disable (3X)

tnf thread enable (3X)

toascii (3C)

tolower (3C)

top_panel (3X)

top_row (3X)

touchline (3X)

touchwin (3X)

toupper (3C)

towlower (31)

towupper (31)

tparm (3X)

tputs (3X)

trig(3M)

truncate (3C)

tsearch(3C)

e <
WL LN
MT-% 4
MT-% 4
MT-% 42
MT-% 42

BlsMT & T MT-% 42

BloMT & T MT-% 42

TETI W

FETI W

TETI W

FETIE W

BlsMT & T MT-% 42

BlsMS & T MT-% 42

BlsMT & T MT-% 42

RLETIE W

TETIE W
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ttyname (3C) WAETIE RV,

ttyname r() ZfHH

ttyslot (3C) Was
twalk (3C) L4
typeahead (3X) GETIE W
t_accept (3N) MT-% 42
t_alloc (3N) MT-% 4
t_bind(3N) MT-% 4
t close(3N) MT-% 4
t_connect (3N) MT-% 4
t_error (3N) MT-% 42
t free(3N) MT-% 42
t_getinfo (3N) MT-% 4
t getstate (3N) MT-% 4
t_ listen (3N) MT-% 4
t_look (3N) MT-% 4
t_open (3N) MT-% 4
t_optmgmt (3N) MT-% &
t_rcv(3N) MT-% 42
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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)

uaddr2taddr (3N)

ulckpwdf (3C)

ulltostr (3C)

unctrl (3X)

ungetc (3S)

ungetch (3X)

ungetwc (3I)

ungetwch (3X)

unlockpt (3C)

unordered (3C)

BLEL N

MT-% 4

FETIE W
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FETI W
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unpost_ form(3X)

unpost_menu (3X)

untouchwin (3X)

update_panels (3X)

updwtmp (3C)

updwtmpx (3C)

user2netname (3N)

use_env (3X)

utmpname (3C)

utmpxname (3C)

valloc (3C)

viprintf (39)

vidattr (3X)

vidputs (3X)

v1fmt (3C)

volmgt check (3X)

volmgt inuse (3X)

volmgt root (3X)

volmgt running (3X)

BLEL N

FETI W

FETI W

RLETIE W
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FETIE W

e

Rt

IR > 7T Vs

MT-£2] S1475U1>427x1—2

411



412

= C-1

SATI) I —F D MT-ZE&LN)b

i <

FATIIIN—F >

volmgt symdev (3X)

volmgt symname (3X)

vpfmt (3C)

vprintf (3S)

vsprintf (39)

vsyslog(3)

vwprintw (3X)

vwscanw (3X)

waddch (3X)

waddchnstr (3X)

waddchstr (3X)

waddnstr (3X)

waddnwstr (3X)

waddstr (3X)

waddwch (3X)

waddwchnstr (3X)

waddwchstr (3X)

waddwstr (3X)

wadjcurspos (3X)
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watof (31I)

watoi (31I)

watol (31I)

watoll (3I)

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 (3I)
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wcscspn (31I)

wcsetno (31)

wcslen (31)

wcsncat (31)

wcsnemp (31)

wcsnepy (31)

wcspbrk (31)

wcsrchr (31)

wcsspn (31)

wcstod (31)

wcstok (31)

wcstol (31)

wcstombs (3C)

wcstoul (31)

wcstring (31)

wcswes (31)

wcswidth (31)

wesxfrm(31)

wctomb (3C)
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wctype (31)

wcursyncup (3X)

wcwidth (31)

wdelch (3X)

wdeleteln (3X)

wechochar (3X)

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 (31I)

BLEL N

MT-% 4

FETI W

TETI W

FETI W

FETIE W

FETI W
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TETIE W

FETIE W

FETI W
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winnstr (3X)

winnwstr (3X)

winsch (3X)

winsdelln (3X)

winsertln (3X)

winsnstr (3X)

winsnwstr (3X)

winsstr (3X)

winstr (3X)

winswch (3X)

winswstr (3X)

winwch (3X)

winwchnstr (3X)

winwchstr (3X)

winwstr (3X)

wmove (3X)

wmovenextch (3X)

wmoveprevch (3X)

wprintw (3X)
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TETI W

TETI W

RLETIE W

TETI W

FETI W

FETIE W

FETIE W

RLETIE W

FETIE W

FETIE W

FETI W

FETIE W

RLETIE W
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wredrawln (3X)

wrefresh (3X)

wrindex (31)

write vtoc (3X)

wscanw (3X)

wscasecmp (31)

wscat (3I)

wschr (31)

wscmp (31)

wscol (31I)

wscoll (31)

wscpy (3I)

wscrl (3X)

wscspn (31)

wsdup (31I)

wsetscrreg (3X)

wslen (31I)

wsncasecmp (31)

wsncat (31)
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MT-% 4
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wsncmp (31)

wsncpy (31)

wspbrk (31)

wsprintf (31)

wsrchr (31)

wsscanf (31)

wsspn (31)

wstandend (3X)

wstandout (3X)

wstod (31I)

wstok (31)

wstol (31I)

wstring(31I)

wsxfrm(3I)

wsyncdown (3X)

wsyncup (3X)

wtimeout (3X)

wtouchln (3X)

wvline (3X)

BLEL N

FETI W

FETIE W

MT-% 4

MT-% 4
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MT-% 4
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FETIE W
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xdr (3N)

xdrmem_create (3N)

xdrrec_create (3N)

xdrrec_endofrecord (3N)

xdrrec_eof (3N)

xdrrec_readbytes (3N)

xdrrec_skiprecord (3N)

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)
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xdr_control (3N)

xdr_create (3N)

xdr_destroy (3N)

xdr_double (3N)

xdr enum (3N)

xdr float (3N)

xdr free (3N)

xdr_getpos (3N)

xdr_hyper (3N)

xdr_inline (3N)

xdr_int (3N)

xdr_long (3N)

xdr_longlong t (3N)

xdr_opagque (3N)

xdr opaque_auth (3N)

xdr_pointer (3N)

xdr quadruple (3N)

xdr_reference (3N)

xdr_rejected reply (3N)
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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)

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)

MT-£2] S1475U1>427x1—2

421



=C1 TATTIVN—=F D MT-ZELN) #HL

FATIIVIN—F ¥ TNV

y1(3M) MT-% 42

yn (3M) MT-% 42

ypclnt (3N) GETIE W
yperr_string (3N) TETIE W
ypprot_err (3N) HETIE W
yp_all (3N) TETIE RN
yp_bind (3N) LTl e\
yp_first (3N) LTl e\
yp_get default domain (3N) TETIE 2w
yp_master (3N) TLETIE v
yp_match (3N) LTI RW
yp_next (3N) TR
yp_order (3N) GETIE W
yp_unbind (3N) LTI W
yp_update (3N) TLETIE v
_NOTE (3X) Lh

_tolower (3C) BIAMT & T MT-% 4
_toupper (3C) BIAMT & T MT-% 4
__nis_map_group (3N) MT-% 4
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Ada 187

adb 213
aiocancel(3) 193
aio_errno 193
AIO_INPROGRESS 193
aioread(3) 192,193
aio_result_t 192, 193
aiowait(3) 193
aiowrite(3) 193
ANSI C 214

assert 3 138, 271

C

C++ 214
cond_broadcast 255
cond_broadcast(3T) 257
cond_destroy 255
cond_init 253
cond_init(3T) 260, 261
cond_signal 255, 256
cond_timedwait 256

cond_wait 255
cond_wait(3T) 191

D

dbx 214

Dijkstra, E. W. 139
-D_POSIX_C_SOURCE 207
-D_REENTRANT 207

E

EAGAIN 33, 39, 109, 111, 114, 128, 146, 230,
242

EBUSY 108, 114, 128, 235, 236

EDEADLK 35, 111

EFAULT 233 - 236, 238

EINTR 145, 146, 170, 180, 189, 190
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ENOSPC 143

ENOSYS 46, 102, 103, 105, 106, 110

ENOTRECOVERABLE 112, 115

ENOTSUP 47,72, 74, 105, 106

EOWNERDEAD 111, 114

EPERM 97, 98, 100 - 103, 113, 143

errno 42, 207, 210, 266
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errno.h 205
_errno 210

ESRCH 35, 37, 48, 49, 54, 227, 228

ETIME 132

exec(2) 166, 169 - 171
exit(2) 171, 242
exit(3C) 52

F

flockfile(3S) 195

fork 255

fork1(2) 168, 170
fork(2) 168, 170

FORTRAN 214

funlockfile(3S) 195

G

getc(3S) 194
getc_unlocked(3S) 194
gethostbyname(3N) 267
gethostbyname_r(3N) 267
getrusage(3B) 174

K
kill2) 179, 182

L

-lc 208, 209

Id 208, 209

libc 202, 206, 209

libC 714 729 203

libdl_stubs 202

libintl 202, 206

libm 202, 206

libmalloc 203, 206

libmapmalloc 203, 206

libnsl 203, 206, 210

libposix4 206

libpthread 206, 209

libresolv 203

libsocket 203, 206

libthread 24, 206, 209, 275
¥4 770 211

libw 203, 206

libX11 203

426 TILFZALy ROTOYZ3I2% 2000 F3A

limits.h 205

lock_lint 118
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Iseek(2) 194

-lthread 208, 209

LWP 25
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main() 274
malloc(3C) 36
MAP_NORESERVE 80
MAP_SHARED 170
mmap(2) 80, 170
mprotect(2) 81, 243
IMT-%4] 94779 202
mutex_destroy 251
mutex_init 249
mutex_init(3T) 260, 261
mutex_lock 252
mutex_trylock 253
mutex_trylock(3T) 272
mutex_unlock 252
mutex A I—7 91
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NDEBUG 138
netdir 203
netselect 203
nice(2) 175,176

null
AL v N 81,242, 243
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PC
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PC_GETCLINFO 175
PC_GETPARMS 175
PC_SETPARMS 175
Peterson O 7 )L T AL 282
PL/1 57& 181
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pread(2) 193, 194
printf(35) 187
printf DO fijE 268
prioentl(2) 175, 176
priority inversion 95
profil(2) 173
prolagen
T~ 7+, PH#ME 140
pthread_atfork 50
pthread_attr_getdetachstate 65
pthread_attr_getguardsize 67
pthread_attr_getinheritsched 74
pthread_attr_getschedparam 76
pthread_attr_getschedpolicy 72
pthread_attr_getscope 69
pthread_attr_getstackaddr 83
pthread_attr_getstacksize 79
pthread_attr_init 61
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pthread_attr_setschedparam 75
pthread_attr_setschedpolicy 71
pthread_attr_setscope 67
pthread_attr_setstackaddr 81
pthread_attr_setstacksize 77
pthread_cancel 54
pthread_cleanup_pop 58
pthread_cleanup_push 57
pthread_condattr_destroy 124
pthread_condattr_getpshared 125
pthread_condattr_init 123
pthread_condattr_setpshared 124
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pthread_cond_broadcast(3T) 180
B 134
pthread_cond_destroy 135
pthread_cond_init 127
pthread_cond_signal 129, 130, 136, 137
pthread_cond_signal(3T) 180
B 131
pthread_cond_timedwait 132
pthread_cond_timedwait(3T) 189
B 133
pthread_cond_wait 128, 136, 137

pthread_cond_wait(3T) 180, 189

il 131
pthread_create 33
pthread_detach 36
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pthread_exit 51, 52
pthread_getconcurrency 70
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pthread_getspecific 41, 42, 44
pthread.h 205
pthread_join 34, 63
pthread_join(3T) 80, 192
pthread_key_create 38, 44
pthread_keycreate(3T)

Bl 43
pthread_key_delete 39
pthread_kill 48
pthread_kill3T) 182
pthread_mutexattr_destroy 89, 90
pthread_mutexattr_getprioceiling

mutex J& VD BESENALL EEROHUE 100
pthread_mutexattr_getprotocol

mutex BED 70 2V OHLF 98
pthread_mutexattr_getpshared 91
pthread_mutexattr_getrobust_np

mutex BAEEEMEOIE 106
pthread_mutexattr_gettype 94
pthread_mutexattr_init 88
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mutex DEREEEBEMEOZE 104
pthread_mutexattr_settype 92
pthread_mutex_consistent_np 109
pthread_mutex_destroy 115
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mutex D BN _EBROHFE 103
pthread_mutex_init 107
pthread_mutex_lock 110
pthread_mutex_lock(3T)
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pthread_mutex_trylock 113, 119
pthread_mutex_unlock 112
pthread_mutex_unlock(3T)

116, 120, 121
pthread_once 45
PTHREAD_PRIO_INHERIT 95
PTHREAD_PRIO_NONE 95
PTHREAD_PRIO_PROTECT 96
pthread_rwlockattr_destroy 151
pthread_rwlockattr_getpshared 152
pthread_rwlockattr_init 150
pthread_rwlockattr_setpshared 151
pthread_rwlock_destroy 160
pthread_rwlock_init 154
pthread_rwlock_rdlock 155
pthread_rwlock_tryrdlock 156
pthread_rwlock_trywrlock 158
pthread_rwlock_unlock 159
pthread_rwlock_wrlock 157
PTHREAD_SCOPE_PROCESS 27, 67
PTHREAD_SCOPE_SYSTEM 27, 67
pthread_self 44
pthread_setcancelstate 55
pthread_setcanceltype 55
pthread_setconcurrency 69
pthread_setprio(3T) 175, 177
pthread_setschedparam 46
pthread_setspecific 40, 44
pthread_setspecific(3T)

Bl 43
pthread_sigmask 49
pthread_sigsetmask(3T) 182
PTHREAD_STACK_MIN() 81
pthread_testcancel 56
pthread_yield 46
putc(3S) 194
putc_unlocked(3S) 194
pwrite(2) 193, 194
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r 267

read(2) 193, 194
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RPC 23, 203, 275
RT 174, 176
rwlock_destroy 237

rwlock_init(3T) 231, 260
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SIG_SETMASK 50
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