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7E 1988 4, X & % J) FF 45 7 T B R, 1EEE std 1003.1-1988 (fiij #x
POSIX1988) i it. 1990 4, IEEE 1& 1] POSIX 45 #E J¥ i T IEEE std 1003.1-
1990 (POSIX1990) o FE 5 il P4 1) S Isf A1 Ze F 5Z 4F W) 75 IEEE Std 1003.1b-1993
(POSIX 1993 or POSIX.1b) 1 IEEE Std 1003.1¢c-1995(POSIX 1995 or POSIX.Ic) il i\,
B . 2001 4, 3 6 R 5 P AR MEAE POSIX 1990 1) 3 fifh b 3% & T8 il B — F A
#E: IEEE Std 1003.1-2001 (POSIX 2001). &% #r ff)kr#E IEEE Std 1003.1-2004 % Aii
12004 44 F, P %0 POSIX bryfEfRI#R A POSIX.1, LA 2004 4 Ak 5B
A o

7E 1980 4F 5 W13 1990 4E#) 1, Unix REEM) BAEAN T — 3 Unix i 4+
W, BRSO AR AL O B RE K S 1B 1 Unix A2 R O Unix”e JLAS E EE
Unix ] 18 i A JF Open Software Foundation (OSF) F1 X/Open ZH & 1 LMV Jk %
-The Open Group. The Open Group #& A UE. B 5 F1 e 78 M k. 75 1990 H
M9, 4 Unix &4+ 1F 40 K 0 25 19 B 4%, The Open Group K& A T “H.— UNIX M
J5”  (Single UNIX Specification, SUS) . AHE T & A POSIX #5ifE, SUS &
Gl R, AR, SUS B4 &I T 5ol i POSIX Frifk.

AN RA SUS KA T 1994 4, 5 SUSvI A R G4 brid o Unix 95.
S5 AR SUS AT T 1997 4F,  FHM A2 RGEFR A UNIX 98. 55 —ANCA )
SUS, HA2&&E# 1 SUS,SUSV3 KA T 2002 4, AN RGikrid A Unix 03.SUSV3
& IE A4 JF T 1EEE Std 1003.1-2001 I AD JLAS bR i 7R A5, Foks 75 4
POSIX Fr#EAL 1) 22 48 1 HIR H A 42 1 P 32 Je . Foksd2 A POSIX T A2 SUS A4
JEHBE T (FETT: SUS & POSIX. 1 FrifEff)— N4, & X T S8 hn
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B, XU P T IEAH) POSIX. 1 #L30 Ar$2 4L X Th it —~APUE S2.2.3) .
132 CiESInf

Dennis Ritchie /1 Brian Kernighan ) £8 #iL 3 {E (C F£/7 W 115 5 ) (Prentice
Hall) A 1978 “E E Ik th s, —H A IE IR C S s M 0. AR
1) C 1A FX K&R Co C B AR T Basic 1M A T F BV 5014 R 1 38 FH
BE. Bk, AT RIXASTEIR I T A ST 3 5 AT HE A, 55 B B FKbx
A7 e (ANSD 7E 1983 AL T — AR ST —NEITIRCAR CiEs, %
SRR AR 2K, 513 T Hriusett, FEEET C+ s —%aK0., X
A FEAR T8 K, ANSI C & AE 1989 “EMAAI5E . 1990 4, [H FrbruEfb 4
21 (ISO) %ET- ANSI C #:4T T 8Bk, HbdE T 1SO C90.

76 1995 4F, 1SO KAn T — AN hiihn e CEARIR DB AT) , Ay 44 4 1SO
C95. 1999 “FEHI A ISO C99 B T KEM WA, 5lHE TIRZ ke tE, B3
inline BT BB RAL. AR KA. CH+ UK TR BT (14 127 B0

1.3.3 Linux AR/

WIHTHTIA, Linux B ZEMI POSIX LL K& SUS #i %%, g #it T SUSv3 Al POSIX. 1
FH IR ) 32 11, A0S Rk i S I (POSIX.1b) I S (POSIX. 1c) 32 HF. S0 2
&, Linux 2230 2L f1 POSIX Ml SUS Bk — 84T o B2, Toikih L hnifE
[R5 73 BU A8 bug.  Linux #% A 42 1% I POSIX.1 il SUSV3 SEHLK), HEA L&
1f POSIX 8 # SUS ‘B 7 IAIE CREAIJE Linux IEEAMET) , FrAFR VL IEA &
i Linux /& POSIX #k# SUS 3781

KFIESHAUE, Linux fR3218, geec C Ik #7I1SOC99, At gec #efit
TIRZ CHEFMY R, Xy EAFA GNU C. M H LA .

Linux AR R AT MR D1 8L, A H i e SR . drifk C B
TXRE A b VR ) 22 100 9 6 ) 4k S AR R AR e 2 . b AR AT A 5 2 W)
DA I 32 22 (1) glibe FROAS R YEHF . S HE L8 gee 4 e 18 31 SOt L 2 A58 1K gee K
AJEA TR MBS, (FUEh C B S Carstifl,  gee ¥ da ZUERIM g G151 C
Fir. mEERE, Linux WZAIE RS KRS, — B RSHAE Linux A
AR A LSEIL, A S SR T

FEAS AR Linux A& A B, K38 20 % Linux 3 A #LE (LSB) T b fE 4k
LSB /&7t Linux 242y (i & /& H AR EZL 2N [Free Standard Group]) %85 F H1 JL
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ANTRNMTTNEES T H . LSBYE T POSIX #I SUS, ¥Win T A O ibsiE. &%
WO —ERI bR HE, MM S B AR JE TR B BN AT AR AR R 4 igdT. K
#B4y Linux | i &84 — € R B IEA5 T LSB Frif.

1.3.4 RBFOFRA

AN B RO TAL AR HER 06 . K2 HE,  Unix 25050 F2 145 2620
o L0 AN TR B AR ) 3 BB RILREAT 15 24, o4 € R G0 T 2 7ERA &R
g B, HOAEFIR R BRI IEAT IS . AR BA KA B A 2.6 N
i gecd2 g ds Ml C PE (2.5) [ Linux &40 ERIBHT RG g FE A S 50R

PRIy 28 40 4 1V 6 2 [ 7 1 (Linux A AZ T RN D3l /Do A B, DR 6 Al
B ), R R Ge R SR A 17— R SR AT A S A, X
B 7 A VEIRATER A Linux 40795 (I, AN 2550 5 HoA Unix 58 48 M5 #E Y
HERME ) B, K18 1 B ASUBAE Linux EAEA P 0] DR R Bear s i, HAER
SRR AR S48 Y Linux # 10 . A BEERMAH T Linux REFIL0, Rl e
gee, WA SRR SEILANAT hy o LhTRATT AT LA A L M AR A7 3l 2% v T 11 552 ik i g A
PeAE 1.

1.4 Linux RIZHL=

X EZ I — AT Linux MBS AL 09Ik 45 0 R ZEME 8. T A7 14 Unix
R, B4 Linux R4, AT —ANILFERHEAE D ESG . F b, XA
A R LT Unixo WO SCAEFNERE A G B9 18 A9 7 BRI 42 1 46 55, 4T
J& Unix %0 2.

XA R IR O & T Linux FR8E: AT LLEAERAT ] shell, i FH AN A
A, PR C . XEEIEARJE Linux MIHEYE, 1A JE Linux 4 F2 5055 (1)
2%, MAEREAT Linux 28 4890 F2 0 S 38 A 10 20

1.4.1 XHMXHERS

A Linux P EGEARFEE WS . Linux 85—V &2 OIS (&
SRIEASEAG TS oM R4 K, 1 Plan9) o DAL, 1R 2 0928 H TAE &Mt
BN NSO R S B, A5 1l ) H BRI AN AR 8 B AR ST

SCAF L R FT FEA Re# VT 18] SO T LA R 1577 sl R5 07 4T F, 8k
BB A AT SO ME— () SRR R EAT 5, IR R 24T
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FFSCAE ) e 2 A 5 s . 4F Linux AZH, XA FFAR 0 S b
5, H—ADREERIR (CHEFPIIRECY int) , 50 fde SCIFREE T AEH] ™
AR AL, SRVE R R I SO R Y LR 1) SCAF . K0 1Y) Linux R 5840
RN SRR AT AT T, G SR A

142 Ei@xH

PAVH T AR B3, w2 Linux B85 38 S0 — ANl SofE R Lk
PR B 7 N R Eds, W WA 5. 7F Linux o, SCHFRAEE—
WA R G h BB s e 0 mT DU AR (R, AT BACUAR o) 77 g A 2R — A
AR, FERGHH, bR T U, Linux FRPRA RO R NGRS
BAERY, W VMS, R4t T m A SO, SRR ISR FE RS . Linux
B MO R AL B

SCAE A AR AR A T AR 2 e T, X BRI AS TRE BET, tk
S SCAETR T IE R CHb bR PR XA HuE e SO A B B SO WA . 3K
NSO B WA S B — 3T IF I SO SR R o Bl AR W 24— r . 243
PR RFTIEIE, 78R 00 18, BEAE X SOOI S # A (F 1 iEAT), SO
BRSO B e Dol F T e —AME, iEXMEEY T
TG R. ABEE XSGR ZESNE RS REP R EA N 00 R
B 0] LI b XA () 07 AR SCE I R RS N, ARG EIA SRV SO I Sk 2
BB ANTF o ERFG T | 2R 5iE, Sihs R 2 KA. SO E R G T
0, BAFREREL. (o3P RS N8 8 o A7 B WAL = E(E. P, i
AR R R 5NNk R SO AN TTAT Y, R ER 4> SO 5 A R A A TR 46
B, SCHRAL B S KA AP ZAE B C 1 5 BB R/ BRI, A 508 iR i
AP Linux |2 64 47,

SCAF B R /N TE IS AR, BRSO RS . SCIFKE, i SR
SRR A H . ST A RE AT BLIE IS KT (truncation) SR Ag . — A
SCA AT LTE Tk I Ik S A 5 R 0 0 T AR R A R N B SO e A N IR R ), AR A K
W AR XA 245, AN ST AT RAAE B W7 1k Bl s R B R I SO AR IR R 0, 3
EEL “0” AT R (FESCAFIR ) o SO TR (KN 00, A&
IR e SO KAl R SO B R B KAE, 32 BR T Linux P A AT 28
SCAFR) CHEFRBB RN R, LR E RSO RS, Wl aessin 3 2R
il W S AR PR 2 A8 B /N R
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[F] — AN SCAF R AN [R] 88 A R B ERE 2 AT I, RGN R — 4TI S0
SEAF) B A — B SRR AT o BERE BR S L= SO IR AT, T SRV A — R AR A
W2 AR o N AZ I A0 I SOV Il I A AT R A, AN (] F 3k A e 8
() IS 56F ] — AN ST AT S o FF R V5 1) B 45 SR T O BRI 0,  HLIE R
ST AT R o FH P 20 [AD R e o0 200 U 2 AT B O > BRI I e ST 7 1) ]
PLIR 2

AR S A AT Vi), ARFSE b, 6T SO AR B I AN S SO A PR R
K. M, X@E I inode (FE T ) KV, inode {8 ] Mt — 1 HAE AT
Fri&. ZIEMA inode 9% (inode number), ¥ i 5 A i-number B ¥ ino. —
inode f7fitf SCAF SRR ol , Wie A TON TR i fr & RA, KDL
P B Ps bk — MESA A SCPE 4 . inode B2 Unix U R GRS S BsY)
PSS, A Linux A% ) ECHE S5 1) IO M2 SEE AR

1.43 HERMEE

M1 inode &5 KUy ] SCAF WARE — DA E (2 — M 224
Wi o B, AATTE WAl SO 44 ok U ) SO H skt H SR B A U5 [ SO
I 04 10, H 30K 2 5210 4 5 M inode 4w 5 AT LGS . 45 inode I
XF, BRONEERE (link) o BUS RV PEREAEE BB, wTBUE AN R R, —
A Ay R B TAPAT AT I 20, WS b AR ACRE 0 — 4 S 1) SC A 2R 8 SE B AT
R ML LU, A H s nT DU R AT AR 5 3 1) S, ME— B AN ] e e
AN AE A 447 F1 inode PSR o A% BT H IX AN WS K SCAF 44 A AT 4 inode o

4 s (8] N F 5 SR AT IF — A48 € R SCAR I, AR AT T3 4 5 ST 44 1
Hox, RIGHRIZICIE WAZIR Y ST 4 3R inode 45, AR J5 MR 4 inode 2 5
TR 20 MY Y inode.  inode G T SCAAR IS ST LA, I A0 FE SO Hdls AR
PR T A

), MR L RARHER, XAHRMERCA o BRAPTAER 2, &R
g FAHMRZ Ha. A WA E A 5EZBIWE—A H sk & s € 044 0e 2

WA 22 /7 ik, H s 0% 8 SR A AR, S b, Al AT R A SR
inode. PG, Hsx W MBERE ST 1m0 1) H X 1 inode. IXZIRA H AT LUk
SRR H xS, TBRH R R X RVFE T AT Unix P #2426 1) #8420
Z AR CAT, Wi /home/blackbeard/landscaping. txt.

HNAZAT IR AR 4 I, el e Py g A B sE— AN H I (directory

— 10—
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entry, 7EWNAZTFRA dentry) KEH T I inode. £EHTIHIKIF] 7, AR M
/ HHG, 3REC home ) inode, Bk%:ZJE, SR )53k blackbeard [¥) inode, i3k A i%
I, f#4k 3 landscaping.txt [1] inode. XANEAEERERK N H sk 8 H BARMENT. K
AT H 2247 (FRA dentry cache) SKA7fifi H S ARMT 458, F AL INF a) J) 56 4 <2
R, mPeA ws gL AR SR, AT AR S g k.

— MR H I R B AR A A e € (fully qualified) 117, AR IY i 46 0t
PR, —HERAR IR AR SRR, AR, AT EOR AR T A H % (4
todo/plunder). X6 E& 42 TR 4 AH X B A5, 38 B AH X B AR I, PIAZAE ST TAE
H s T AT B AR . MU0 TAE H G, W E A4 H X todo, MR HL
W% 3K plunder Y inode.

AR H ST LU 02 38 (1) ST, AR A2 AN Fu VAR S A 5 38 S — AT
FERERAE EATT A B, A AT 2000 i LA e R R 3R 48 T HD SR B A AT, AN AE
FE ARG, XL A SV REAT PN R A S DD R0 N B i e . 2R AU VY
s (Al Se 0 A% I BT BEAT H s B, T84 — > JE 0 a7 B 1R A e 0 ] e S
O R G Bt

1.4.4 fBE§EE

ML B, B H Fr A B SR AT AR N R KT k2 A 24 i B A — A
inode Fo H5C b, XS T BL . FRATHDRE A [F] 4 5= Wi S 2] [7]— ™ indoe 17
ST U 2 AN RO A B

EE AR SO R G i T, BEEEBE LV 2 A BR A 44 48 10 A [R] 1 B s o A
R UAE R — A Hsk ~, WA BLAEAR R H b, LR EMM SR~ W
5645 1] LUKE B8 4% 44 A B DE A S S0 A0 B 91, /home/bluebeard/map.txt Al
/home/blackbeard/treasure.txt #f 7] LA HEF2 £ 45 5E (1) inode |

MR H s &5 8 i — S S0 25 51K — A unlink #8245, 4R AE R S0 44 A
inode B AE SN H sk TR o SR, I Linux SCRFEEERE, X/ RGARE
TEAE K unlink ##A/EAFE B inode LA A RIE SCIR IR Bl o W SRAE ST R 48 ) 1 4
TTAEAE Sy — BB B A 902 R T ARIEREA ST AE Ir A3 B B e 0 #% B e A )i
M B SCAE, &A™ inode AL — AN BE 2 1128 (link count) >k FR % SO R 48 45 1)
ORI o MBI AR R B, SRR ORI 1. 9E 8 0 I IR,
inode e R I (4 A IE E I M ST RGP B -
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1.4.5 fF5§EiE

K128 inode % 5 71 H A RGEZAMEA AR L, It AARERS U RS ik
SRR O T RVFESBOSCI RO LR, Unix RGN T AT RER GBI
fAjFX A symlinks) o

FF5 8 a b2l e F, B symlink #8545 H S 1Y inode A4 5 4 Bk #2
AT SE R AR A R P s IR RS AT 5 BERE AT LLAR [ AR AT 7, R3S AN [F] 3¢
PERGE LSO AE 5%, SR AAEAER ORI H 3% $8 10 A ARSI AT
MR N

FHLCEERERE, 75 B i fa 220 2 TR 4. DR A A R ) Al AT 4% i e 7 22
AT PGS SO A7 5 BE B R B 1 1K SO o AR RE R AN LA I T4, DR —
RN 22 R HE N SCAT 28 48 V5 ) 45 B B 1) STAE A AT ART Xl o RV 47 5 i 42 1)
TR A K, ARAIIRABN A S W AR I

LR R4, £ 5 SR o D — e E k. A0 R A e 2 S8 0 W 1Y), 5K
rafe el o BRI B R SO e R 2 . TIARAE T T R R T R A
MRGWH  FF58EEAE A —Fh SO ) B4 J7 XA SO R 48 N %
INf, XM B R e 2 A B A AR

1.4.6 $55R3C1H

BEBR SR LR AR P B B —FILAOK,  Unix RETCHE T
AR SO, Linux S5 DURD S I0HE 7R S0P S SCPE . 55 5
fo fr A BEH A Uni BB 7. ARSI A SR B A SRR — F0
i b B OIS Linux B0 T OURERRHR LI R ST

A Unix R B30 170 WL A SCPESR S, 6 S 4 BRI
AISCAE RS (0RO B4 ST AT T BN A, DL ALV
P P UL U RO 32 5 L) COPBRL A B4 Ui 10 400006 4
PR FRBAAIS fr RFFI A ST 11 LR B 1

i 50 54 0 0 0 0 e DA B A BB R 50 8 5 A
B, A L O 71 5 X\ BA B DL AT B B S 0 7
FEL . ISR N "peg”s I ER A IVHE BB A I py SRR AL 0
S g MU E LT W BRI, B #4IE ] end-of-file (EOF) o i i U3
525 LA 6 3 0 0P S AR 47 R X 44 W A6 AL 54 1 SCHF (character
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device file) AT 1]

ML Z T, Pe s WA, B DL B i o7 AT U el 54 SR 8l o 7
A ) 0] Sk s b, B P SR AT L R AT AR U5 ) B AT
7, ARAT DL 12, 79 7 R R 120 B &5 30 2 A7 1 IR
Py BEAL. KA. CD-ROM BK AN Rl A A7 #1002 LT i i 4%, el il o 4%
A (block device files) HEAT 1 1)

A ETE GES WY FIFOs, /& “Stdbstt” MR & LUSCAH R £ 0
I I RERL A4S (IPC) AL, T — R R Bk SO REAT U A) o 5300 2 — A
PPt DL <R (07 AR IR 45 ) — R, IR MO Z R R I . BAT
T F 8 AR N AF AV T AR AR SO RGP AR AR . i 44 5 G R % 3 A T
—FE, AHEIE I SCEREAT VT M. B FIFO Rk SO, ANAHSC I BERE B mT LA 1)
XA A AT .

BT a — MR B R R SR BT R AR A8 AR P s R
X EAAFRBREEATERG, AMUCEFR-— P, ANRPLESHEAT L. S5
b, BB L WSS R R W g R 0 S Al ST AL 2 AR, AL RE Unix &
B, XA AT A B R % e A LE 2% B A e s LA B
I FE M4 Ay 6 SR A 2 A8 FL I H AR, Unix 380823 740 SO R 48 E IRk S
PEREATAZ B, SRR O B 30T

1.47 XHERGEINAFEG

WiFE P A M Unix 24 Ff, Linux 30t 7D RG34 H & W)
I SR (SRS Y v LB e B B 5 A e ol T P 7 T P
BB SO RT Re I i A\ plank.jpg SCAF A HEAT U5 iR), AR LA E O C:\ o AE Unix
Wi TR REAE AR A ) S R 3 /media/floppy/plank.jpg B% 3 /home/captain/stuff/-
plank. jpg KUy ], & FH Al A 5T op 1) SCAF R AR R A 2 A TR 1. ka2
Ui, 7E Unix "R A 44 25 B2 58— 10

ARG R S VEZ IR G AR SO H sk R & . XIERGEREN 4
(R STAE R H sk 18 44 725 MO VS I AS B o X Ee3AERR 438 (mounting) Al
#1 2 (unmounting). & AN ST R S8 B L H: B A 4 8 A oRE E AL B, XA
PEERR N B A SO R G AR H s nl DUl #8050 U5 1. %, H:% CD
#l| /media/cdrom, #XJ5 #t A LA Vs Al £E 8 Ok U7 0] CD B SCAF R eI AR H
Ko MREERRII DU RGAL T A F A AR/, MO SCAE R4S, Linux

— 13—
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RGN RS Brbz 4, A7 2 i HE 2k 8 A 1) SO &R
o

ARG —BORYPRAEE T BN B0y Cinfefefi st B, [FB Linux
1 SCFF AR A N A7 B IR LSO 2R 8 RS I 24 11 D0 246 ST AR . W B ST
RYGAEAE T 40 CDY B A N A7 B 3 0 48 45 D A7 i i 4% b — 283 % 2
ALy X, 3K R A Al AT RS B A B 2 AN OSE R AR I S0 R 4. Linux 3¢
FERA 3 SO R G (B 7 K& 20 P B 4 B2 10 SCAF &R ), 49 dn 43 4k SC
R4 (media-specific filesystems) (W1 1S09660) , MRS (NFS) , Ji
SRS (ext3) , HAth Unix RG MM R S (XFS) LL A AE Unix LM &R
4 (FAT) .

B 2% B /N Vg ] Huhk B0 00 B X, e KO R A I B A . B X — R
2 RS, TN 512 . BB A VR AL B U in) B R DX EE /) 1R B8
JGo FTA M VO BRAERR R AR AE— D EZ X

FIRE, SO RG B /N IZ S bk 5 et B, BRSO R e b 4 f A
SERTYERA TR S, MO R 2 BAR BRSSO SRR . e KT
DX RN, AHSE D20/ T 00 K/ Cle/IN o] U5 1) B 9 A7 45 BB G, — ANl A3
£y o HEiEBKN N 512B,  1KB Fl 4KB.

MPT S AEEDE, Unix RGN By 42850, R LA R
P #AT Wee  Linux ) REERAR, SCREEREBIOT 4 T35 0], RvrsE— AR a
—NRG A H 2RI ME— LB BOAE LR, T AR Gk R AR 1) 4
IA), AR — AN ERE v DL B — R A SR AR H skl | 2
1) 44 5% 7] o

1.4.8 #iE

W UL SCAF 2 Unix RS B S ME, AR IGR T304 22
PATH I B FRARAS: 3Esh I, AR BATHREF. BT B, SR
THAR . TR RS CL BRI TS

HERE AT HAT H AR ARSI 46 J0 2 oy J . X 28 H AR ACRS A N % R il A
AT PATH#E 30 (Linux R &8 A 020 ELE) , Hal L HLAES AT . AT AT #%
LA B S A e B, 2 AR B, BT S N gk B 2Rk A7 Bl ) £ v
HARARRS . P v B 7 1 — R, T AR R B, — et A T 1A
FERTE 1.
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T LR 1) B s i TACAS B, H s BOAI bss Bro AU B & m] HAT AR
A H S s, v R, AN bRl o R el AT . B B S I aR 1 i 2L
P, 0 SCTER) C AR, WMEFRD AP S K. bss Bt B ARWIAH AL 142 R £
P, PUA CHRUERE C AR B4 0, P& A D2 AR M b 1) H ARACAY
PORAFIX LS 00 FHI, HARACAS AT LU B 210 2% bss BETP R WIAR LI AR &, N
KWL 0 DU (42 0 N AF 00 BIBAN Indask W A7 B, o TR PERE AT et
T bss Bto XANAHTA LA D IR, &2 block started by symbol, 57 block
storage segment K4 5. HAth ELF o w] $0 AT ¥ 38 FH B #1248 0] ik Bt Cabsolut
section)  CHLE AR FIEMFFS) FRE X B (B4 .

— AN RERE IR RN P R A R B B AR g U OGRS oK
FMEEENRELREMAH. RHEOFE TR, HEAGT8E. FIIF 08, MaiE
e, BEOFFIREREAG . — N REREM TR, BE A OC I B A g oS B R AE A A
P A% T AZ R R R R AT

PR — MR A SR . Linux WIZSCRFE T ASAR SRR A, B4
FEfefit TR P28 AN AZ I B AL I . NIRRT, R 4050 &t ab i
P ML B, R 25 8 B IE R R LAt PR 3R R A PR R, (R R R i R At
EMATEHIEAN RG . RGN CAEE W EF AT R MR, RGBS
P AR, M REA SR X 0. KU, S AR RS — AL
vk m], AR E ML I RGN A I RN A TR, N
BAVFZANHRRIAAAERG b, AR EAA A Sk s m . N
AR A B 2§ BB A S He R A B M R AL, e AR E REEREE I RE B2 A
ML R

1.49 %432

— NIRRT AR APATERE GRE H &R , LSRR g
AL, BRI, B A TTHAT AR AR R B A TR

KB R AL — AN R, AR RR N R REY (single-thread) , L
ZARFERERERR N Z L2 (multithreaded) « MAESE LUE, Al Unix {R$5
W TR PO R g TR PR P AR AR AL, X B> T A
F TRk LA,  Unix P2 PR it T .

SRR (AR RS B fk, FEH TR ). 4
PEESRAS . HARACHS I 5y A7 Gl & AR PR 148 A 484D o MR T 1350
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9 T R =

Linux WAL SEHL T — AN RE I L FE AL T Al AT 2 AR AR S S BE S B J OK
ZHAE O R R Ak E)D B 7R P ], Linux AL POSIX1003.1¢
SEPLEeRE (pthread) o H AT Linux 22 52 ¥ 44 FR 4 Native POSIX Threading Li-
brary (NPTL) J& glibc FEH— 47 .

1.4.10 HEAKR

BN UEREA A E B R R Y, BIHERE ID (pid) o B RERE
pid & 1, & FAREE—ADBEFERL S —ASFrKIHE— K pid.

£ Linux H, JEREAT AN 2 G5, X2 O AR RERER . 1
FERF LSS — A RERE, thalh 2 init BERE (— /2 init (8) FR/7) AR SBraf fe il i
fork OO RGP Q. fork O &G T EERE, M0 JstBERERROY SCRERE, Bt
FERR DG FRERE. B T 20— ANEERESh, R EEREARAT ACHERE . WURACHEREAE S
T2k, WK init BEREFR 2 A AL HERE

R ZE, AL RGE TR, M, WK A A7 IR A7
BERE IR 72 A, SO VR SQHERE AW R R A b RS, IR O £ R R R A%
fr. —HRXMRECLMNVE R ILN TR, TR armek T, w—4
BERE 2k, EACHERE R SR AN E WPIRES,  WIRRCY 18 )7 BERE (zombie).  init 3
FEAEFFIL P B T HERE, DRIEE B TR A 2R AL THREIEIRES .

1.4.11 ARA#02E

Linux " 7 M BEAT IR BT A00E— ) IR HORER, ROy P
ID (uid) o & ANFERS AR ID KRB, RSB T AERKH T, —
FBER A R () BL 5K vid(real wid). ¢ Linux WAZ Y,  uid & H /7 HE— bR HH]
Jr S F T A A ECF id SRR A S A e P A4 FAdATT
XF I P id AEAELE Jete/passwd T, 10 PRI RS R L F = 44 WSS 20AH Y 1 wid |

FEE R AR T, H P 1) login(1) R PR32 A8 HI P A4 s it . an R ik iy il 7
YRCEMESEA,  login(1) 2 PR MR 4 Jete/passwd Ay FH 7 AR ili— N & Fili shell(login
shell), JfR /7 id A/E D BERER vide 7 BEREARRSCHERR ) uid.

uid 0 JZ B )™ root )™ id. B ) A MOE AT 45 B4R AL B H
H root H P A BBRAE SOGIERE ) uido R,  login(1) I P 4B H#E 6.

FR 7 H 5 UID(real uid) Z 4k, SEANBEFEAT — AN 2 UID(effective uid), —4
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£ B uid(saved uid) Fl 3C£F & 48 uid(filesystem uid). ¥ 5 UID(real uid) S J3 ) #F
IR P A %L UID(effective uid) 7] LAATE #2752 HoAth H 2 AR T iz 4T, PR
uid(saved uid) PR AF I 2K 45 2 UID(effective uid), ‘& MMEHRE T H R 1) 46 30 0
AN 2 UID(effective uid) o SO R 45 uid 3l A4 %% UID(effective uid) #1%4%,
RAG I SCAT ZR GE 1 U ) AP

P HA AR T A H 2 AA, WFGAIE fete/passwd 1) 5L A
2l (primary group) ¢ & % 41 (login group) , 7] A8 )& /etc/group 1 H:Ath B i
Ho B DRI — A4 ID(gid), Ikt 5 52 gid(real gid), A %%
gid(effective gid), & ¥ gid(saved gid) UL f& S R 4 gid(filesystem gid). #F F2
M P BENH G, FIELAR B I %A K &R

e LI ARV R R A A R A BRI A BEREAT SRR AR AL S
Unix ) B AR 57 5 uid 2 O O RERE o] DAUG 1) i B8, LAt iy b B2 B AN ] U
7], oK, Linux KM T AR EPLEERACEAL G 1) 2200, e 0N T &5
() =TI 7 20, SUVF N AR EAT SE AIDRLE () U7 i) 45 1 B B

1.4.12 tIBR

Linux b (ks eSO AT 2 A LH 5 Unix — 2

B AN SCAEEAT AP, P A L RBUR AL XA T BT AT
B PrE A DU A A SO REAT B B AIPAT AR e X = 2R N =
AL, L9 AL SCAFBITAT & AR A7 A 45 SCAF Y indoe HH

X1 SCE, BURGEAR WAR K, e B s R W, SR
AT SO IBCRR o AR Ik S 532 B 132 RS (10 9 78 el R R SO B il e, (H
S R R SO b A B AN BRSO R, SRAT BB AE R R S B
Mo H o AR PR IE SeVF F s b (0 A8 Y S AR SR VEAE H S s T 1
HERE, PATRUR So v H B ARG 4. R 1-1 10 T 9 NAUBRAL, "EATT
(fy 8 BEBIME CH M 9 AR R0 SCARME (Wl Is Bon i), AT N
o FhE 1-1

Bit Octal wvalue Text value Corresponding permission
8 400 r-—-—-—-—-—--- Owner may read
7 200 -w-——————- Owner may write

6 100 ——-x—-—-—-——- Owner may execute
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5 040 -——-r—-——-- Group may read

4 020 ----w—---- Group may write

3 010 -—=--- x—-—— Group may execute

2 004 -————- r—-- Everyone else may read

1 002 ——————- w— Everyone else may write

0 001 -—————-- x Everyone else may execute

K& T Unix FIALFR #b, Linux 3& 3 FF 15 ) 38 #]& (ACLs) , ACLs 3 FF 5 £ 41
T BRVIRLRR Sz i, HREE N T B R R R LA A 6 1 T

1.4.13 155

55— M ) S B AL, A5 T T RE S NN R RX B, R e
MBEFE R RERE, B R A . F 5 B T A gk i R A S se 0, B
HixaE H P A Ctrl+Co

Linux WAZSEIL T K2 30 ME 5 LM TFmAEM k) , M55
H— MR R AR LK IR. B, SIGHUP H TR m &k, 7Fi386
IE 1.

% 7 SIGKILL (HEFE- ) Al SIGSTOP (ikFEfE k) Ab, HEFE AL M5 $%
W R AR 5 BEAT R e Al ATy DUAE ) ER A B 45 S AL B R AR, R RE O b b gk
FEv TN A S (coredump) 15 1EHERE, BEAT A WA, HAKK
BAEOR TS S S94h, RERETT LAk 48 0 U0 200 all o b BE 5 . RIRfE 5
ERE T R, AR A PRAE SR AT H P BME T A B R A, R
FEB B 5 I B B A H o B, 5 S AR PR A1 S, R O RE e AL AT A2 44
JRR IR, 122 A7 P T HE 2 A 4k B2 0T .

1.4.14 #HiZE)@M

SOV E R A A5 I FH 38 N I B R AR A R R E R R E B TAE
—. Linux WAZSEIL 745 G810 Unix [EREAE T (IPC) AL, 945 System V A
POSIX FL[A] i SCHBRAEAL FIHLH],  BLA Linux 2 AL

Linux SCRFERE RDETHALR QRS E1E, maEE, 98, HE,
EWNAF AP A a3 0] R AR (Futexes)

_18-—
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1.4.15 kx4

Linux % 48 4 M2 2 AN I KB SK 0. WAL glibe ) R G R fe it T 2k
A XSS AR UE C R (910, <string.h>) P K Unix f)—28 57k (-

<unistd.h>) -
1.4.16 $Ei=ALIE

AN, AU N A B R Al LA L B FE RS AE TP, B DRI
o s E IR [P R s, IR PR AR 5 errno SKAHIR . glibe X A R EUF 28 S8 1
HIHT ermno $EBLIE B SCRF o A BT § A i K HE 45 AR A Y IX AN HL IR 5 4 2% o

PR B S R R IR IRE GRS 2 -1, BUME G T e B0, kIl sl ] &
P R A B A R AR AR T R R O T R R, H R AN SRR A A R Y
A, errno A2 f8 H] & 74 1 1 Js A

%A AE <errno.h> HE XA R

extern int errno;

erron HJ{E AN AE errno WE B HU B /R R 5 GEF R[] -1) RN (A 47 2%, &
W, ATAR] 5 22 e ST ) B HOHS T DLE A

errno {H 7] LB AR IS, &R WENKAME (value) o ermo HIME 517 E
BRI SO B — X Ve AL B85 #define [R] R4 errno LS 21 AH N 1) 250 (8
Fo dn, TALPRES € L EACCESS 45 1 1, ®ox “BURARL” , Fhk 12 EF2%
T HRUEE ORI R A DG IC ) S04

—_19—
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Preprocessor define Description

E2BIG SRR KK
EACCESS BLRAS &
EAGAIN HAl
EBADF AT R
EBUSY A BT RAT
ECHILD /i
EDOM o 2 BN SRR A
EEXIST A CAFAE
EFAULT Hi kA
EFBIG PEL Y N
EINTR F G0 F e ke
EINVAL SRR
EIO /O % i
EISDIR & H K
EMFILE FIH R Z
EMLINK NEAT R
ENFILE A
ENODEV Tob % &
ENOENT T AR EH 5%
ENOEXEC PAT A% AR
ENOMEM WAEH R
ENOSPC A% o A )
ENOTDIR EIHERTS
ENOTTY ANEHE T/O A
ENXIO 76 T A B
EPERM BRAEA SRR
EPIPE EIE A
ERANGE 2 SN NN
EROFS s & 4¢
ESPIPE E| B DA
ESRCH Jo e R
ETXTBSY SCAR AT

EXDEV B S
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C FEHR ML T — L8 bR HOKE errno (B % i 210 N IR SCAS o 3K 28 pRy £ AN AN AE £ 2
i IR A B, R A R AR A A % AR AT DL B A 9 Ak BE 2 e SR
errno FEATALHE

AR R 2 perror():

#include <stdio. h>

void perror (const char *str);

XA BRI stderr ChRAERS R4 D 3T B BL str $i5 1) 19 75 83 D9 AR,
[l —ANE S, RJ5 2 ermno $3A 1 2 B EE 1R DT RRIE 10 4T H o O 1 A R
INAT S S0AT SRIGC I o BRI 42 PR i A 5 A% 4 e,

if (close (fd) == -1)

perror (“close”);

C JFEIL L T streeor() A1 strerror_r(), JR R U1 -

#include <string. h>

char * strerror (int errnum);

F

#include <string. h>

int strerror r (int errnum, char *buf, size t len);

A — AR EGR [F] errnum {8 #75& B 53R 257 B 485 A7 R AN RE AN H R
B R, (E AT LB T K11 perror() Al streeror() PR TS B, X 48 yEERAS &
2 FE % 4> (thread-safe) [ .

strerror_r() PRAEE L FE 241, B 1) buf $5 1) B K BE A len Y22 0P X 5 A4
P& streeror_r() 7E AN IR A 0, R IR [A] -1, HAA KRR 2, XA R
WA R R I ACE ermo.

X TR bR H, A B 2R Y R Y A B AR 2 A IR [RE . AR IX R O
&, errno W ZRAE TR E R 0, H IR G REATR I GX 28 pR 50 24 € 78 5 OE
RARRI JUREEE 0 5D o #ilin

errno = 0;

arg = strtoul (buf, NULL, 0);
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if (errno)

perror (“strtoul”);

{6 1T errno Bt 3 0 1 % 2 55 B BORT 2R 26 U T 405 T LA X errmo.
1, LA A i 0

if (fsync (fd) == -1) {

printf (stderr, ”“fsync failed!\n”);

if (errno == EIO)

fprintf (stderr, ”I/0 error on %d!\n”, £fd);
}

U AR B R AR HIR DR B errno IO, PRy ZEORAF 1% AR :

if (fsync (fd) == -1) {
int err = errno;
fprintf (stderr, ”“fsync failed: \n”, strerror
(errno));

if (err == EIO) {
/* if the error is I/O-related, jump ship */
fprintf (stderr, ”I/0 error on %d!\n”, £d);
exit (EXIT FAILURE);

}

AT P 4000, AERERRERE P, ermo fE 4 RIAL . AR, fEZ L
FEREFPH, & REFARE T A CH ermo, ILZLREZ 4.

1.5 FIERE S iz

XA T Linux 2R G090 B2 FEAEIT s TR S M BEHY Linux & 48
— RSSO VO, AR, XAHR M T SCE R, BN Linux SEH TR 2
MCAEMIER L, X VO, Badl, HCHFEE A S R

WAE Z AKX L HR, SR JA AR R A e ok, R, IR EEAT H
IERRGHIE T s T8, BkA].
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£285 XHTO

AENAT ARG AR, R T Unix REMZ D, 5=
TGN HEET C bR IbRVE VO, 1128 MY 2 4k 2t T 3 m M & 1 1401 VO
. S DLSCPERT H s o0 45 o T A S0 1O 4 iR

TR SO AT BB B AT, 75 BT . W AN R 4y — A
TTOF A B R, SRR A SCAE R (file table)o 1238 1 — 28 MU AR A 38 15
(file descriptors) (¥ 4i 5 AF fds) WAE B HAT RS, PR PRI 5 —
ANTIFSCAFAE B, P dE — A5 m SO inode N A7 5 DL Fa £ H oo 24
(B8 a0 ST A AU T A ) o P 25 1) DA A 22 ) 08 08 S AP 0 4 A by A/ gk
P2 (R ME— cookieso I —ANSCAFIR B —ANSCAFHA R, THE T RERAE (LS
SRAE) MBSO R PR A I A S 4L

T REFEERIN S 30T — 00 SCHERE () SO 45 DL P T IR SR8 3. U7 i) 5
o M HT SO B A A B BERE R SO AR A (5 e R G A S
1) AR AN 23 57 we I A E R (1) SO AR, R AR AR s AR R, Tl R
ik FREREFIACHE R IL S5 ISR GIRR R .

SRR CIEF I int BMUKIR, AMEH fdt XAMFRFHRBAR LRI, B
NG BB, A8k b, X227 Unix M4, 5 Linux 2EFE A —
AT R SCOFRR RN 0 FFah, H 3L BFR/N 1o B LR 2
1,024, {H#RZ 0] LUBHZ A E N 1,048,576 AR &S VE I SO R 75, B Ll
-1 H R R TR — AN BR AN g 3R [R5 S IR A (1 A 1R

FEASBERE L ] 5 22 DA = AT TR SO R A 0, 1 12, BRAREERE
WA EAT. SCHRIATRT 0 EAnHER A (stdin) , SCHFHIA T 1 2 An il f
o Cstdout) , T SCAFRIBST 2 SEARUERT IR (stderr) o C FRAEFESEAL T TiAL PH 25
%:: STDIN_FILENO, STDOUT_FILENO il STDERR _FILENO %%, LAHUARNT L I
L GANER BN

e ZEE R L, SCMF R AT AN T8l SR vr 1), B U7 1 A
S . Hsk LA BRI S A ) 8. FIFOs M7 . G — V) 8 S 3
o ARTURRETL S I AR VG R W] AR SO R R 72K U 1) o
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2.1 FTHXE

toe 32 AN [ U7 1) ST () T3 95 A read() A1 write() REEW . £ — AN S0 fE
VT 0 2 Ay, AZE I open() BL#E creat() RE AT e . — HAE SR, B
N iZH close() 4818 H K OGS4

2.1.1 open() 2% iAH
it open() RS RAT I — A SCHF IR AT — A U RER TF

#include <sys/types. h>
#include <sys/stat. h>
#include <fcntl. h>

int open (const char *name, int flags);
int open (const char *name, int flags, mode t

mode) ;
open() F Zt I HIHF 42 44 name 45 tH (1 SCAF L5 — > e Dy ai 9] 1) SC A 38 7 A1 ¢
Be, OO BIREFBOE N %, SO NIARYE flags 45 AR S AL ST IT
2.1.1.1 open() BY flags %]

flags ZH L& LL FZ—: ORDONLY, O_WRONLY H{# O_RDWR. iX
WK B B R, KIS AF 30
Zee i, B AR BLR 107 2CHT I 30 /home/kidd/madagascar o

int f£d;

fd = open ('‘/home/kidd/madagascar’’, O RDONLY);
if (fd==-1)
/* error */
AR S BT IT A SCAF AN BEE LI, S 2 8K RERE 620 AT A% O BLIR A BE
W open() Z GE i FH X SCAFREAT VT ) 6
flags Z %] LA LA R — A s ZAME AT %07 8 55, 1 MBS IT S
KIAT N
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O_APPEND

O_ASYNC

O_CREAT

O_DIRECT
O_DIRECTORY

O_EXCL

O_LARGEFILE

ONOCTTY

O_NOFOLLOW

O_NONBLOCK

O_SYNC

SCAERE LB AT 4T IR o2 Ul RIS EAE 2R, SO

LB FRE B B T SO R R RIS AE JEFZ W W 58 1 5 #8404

BN ESREE 2 G, WA S RTINS TR AR

o (ZWAFEER “BINE")

Y48 SO S BCE AT AR AME S CBRIAZ SIGIO) o iX

ARG T B MR, AR T8 18 ST

4 name $155€ W SCAFANAEAE S, K e WAZCSR B, an RS EA7

16, AFREL, FRAEL T O_EXCL bRk,

I T EE VO (B RAFEREK “HEVO” D .

W name A& —AHE, open() W& . XAk & T

7E opendir() WA H -

A O_CREAT —ifd &5 th i I iz, 40 2R i name 45 5€ 19304 & A7

7, W open() W HI W H KRBT 1B SCAF B IS H I 55 4

25 7€ SCAHAT T I XA H 64 A m A% 5, XA KT 2G 1 SOt RE

WATIFo A 64 fr 58 Hy vp B35 22 A HIZ S EORST T 3CAF 1

W R 25 ) name $i5 18] — A & i W& (M2 Ui, /devitty), &

WEAS S A IXAS TE R 45 ) 2 iy, B2 3R A H A A R &

Ui o IXAMIREA K H

R name J& — NS EERE, open() W &M WE, &

fifg M 1% E % 9T HAT HF B br S0 an R g i 2% 42 1 He i o

R, WA T e 2540k U, W B name /2 Jete/ship/-

plank.txt, 41 H plank.txt j& — > 7 5 5% 42 W % 0 H K M. A

1M, R etc B0 ship /& fF 5 554, H 2 plank.txt A&, 4

W R o

WARALL, SO AR AR ZE BT 4T 9F. open() M AN 2, 4E

] e BRAE AR S A% HEFEAE 1O P FILZE (sleep). X Fh A I Al fiE

AT FIFO.

I3 TR 22 V0. 7884l S 30 WE 4 2 /S 35 4E A 2 58

B — ORI R ERAE C 2 W AP B, B LR A A i 6 B 4 4R
. POSIX 4k & LT O_DSYNC Hl O.RSYNC; 7% Linux

b, X2k OSYNC A . (ZHAFGIH M “O_SYNC bx

/:QI:;:” R )
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O_TRUNC WSO AEAE, HOWS SO, IF RVrs, R SO 0 R Ak
M 0o X T FIFO 8 i & %, %S H 20 . 788 S0 26
B AR A E e PR IR SO S AR, it L O_TRUNC Hl
O_RDONLY [] I i FH 2 AT 7 LI *

int f£d;

fd = open (”/home/teach/pearl”, O WRONLY
O_TRUNC) ;
if (fd == -1)

/* error */

212 FhXXHmmBE

iff 7 WIS AN P 90 A8 S S SO AR TR SO BT A R P id k2 )
LSO R IERE I A O P ide tRE BT A AL IR SRR ARG o R DA R g ) 2 S
PR BERE 4L id TR T 1% S0 4F . 3XJ2 System V I (Linux K% R 4847 4 LA
System V A4, M@ ARAE Linux (AL T7V2:.

SR, BRBLAS IR J2, BSD & & H Gk XFmdle b L9 H %1
Hide XMMIELE Linux b o] 3l i B 3ol I se g ——wn RS B H SRR E T
WE AL ID {7 (setgid), Linux FIERIAT AW Wit R K24 Linux R4 K
WALV BIMEE CHsCHH3 2100 M4 1ID) , iR B BSD ity Gir 1%
B R H A id) EWAE IBLE I IE 7 EOCO AR AL A chown() & 48R A EF
B

TP AE S SUAF AT AL 1 DL AN o Lo

2.1.3 FTHBR

HI T 45 H A P RE open() AR L A 5 sAR I ik (0. BRAFGIEE 1O S0P, &
W mode Z #r o> # B 15 24 O_CREAT 45 H N )75 2. W RARAE A ] O_CREAT
N0 7424 mode 24, &5 R K€ N, iy HAl & S AR FRE——Pr LLT- 3
!

*P%£# . O_TRUNC | O_RDONLY 7F #8 % ff) Linux R4 F (2.6 W% +GCC4.2), 45 Fo¥s %5 Ivi
T 24 O_-TRUNC.
) W 4 2K T bsdgroups B sysvgroups.
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HICAFANEERT,  mode SRR MW B AT IR . RGEIF AL L IRFT IF AT
IS A AR, i AR AT CAEAT AH B (44, 9 6 3 SO o SRR, (HL 0
FIIF AT G AT 5 R 4E

mode 2 #UJE WL (1) Unix AR A7 465, &)\l 5 0644 (It 45 78 W] LA
g, MM AR BEED o WEARZHE K YE, POSIX fo v/ 5 45 a SE LR & AR M)
fH, ARVFAFE Unix R EATM A OFZERA . R AMERBR A, AT A
PE, POSIX 51N T — 41 0] LAHEAT 42 A7 sl /R 1) 25, L2 X T mode Z 41
S.IRWXU 3 #4735 5 MIHAT AR
S.IRUSR T3 # A LA .
SJIWUSR Jrfi #HHHH SR
SIXUSR i # A PATALR .
SIRWXG A 5 MIATA R .
S.IRGRP A AR .
S.IWGRP AHHHA SR
SIIXGRP AMAPATHIR .
S.IRWXO LA At N HBA 35 5 AT B R -
SJIROTH AFA] HAth A #BA LA PR
S.IWOTH %A HoAth NHRAT 5 AP
SIXOTH AFAn HoAth N #RAT HhAT AR

PR b, B 2S5 NHER BB AL A 75 1k mode S 45 7 SC A6 2 1K HE A
(B umask) M04% 407 5 ¥ 4F J5 K #f € . AR AT UL,  umask AL ZE AT open() 45 H
mode Z HUHEAE I U I . W&, 14 1) umask 022 #4fff mode 41 0666 4% 4
0644(0666 & ~022), X T RGFET fk i, 785 B AR I AT 227 & umask
umask A2t Fo1F P S Al AR 56 3 SCA AR PR BR i I 140

ZEANEF, R AR RS 6 S file BEAT S R W RSO A A, B
i 52 umask {H 4 022, K g2 AR AH O 0644 19 3C#F (RIS mode %08 & N
0664) . WIRCEAEAE, &KL 0:

int f£d;
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fd = open (file, O WRONLY | O CREAT | O_TRUNC,
S IWUSR | S IRUSR | S IWGRP| S IRGRP |
S_IROTH);
if (fd == -1)

/* error */

2.1.4 creat() ER %]

O_WRONLY | O_.CREAT | O. TRUNC &L HHMH, UET LI THENRS
W FH RSB

#include <sys/types. h>
#include <sys/stat. h>
#include <fcntl. h>

int creat (const char *name, mode t mode);

T, XAEREBL /DA e. Ken Thompson, Unix )61 2
&, I DU UL LIX AN B AR B T Unix s Jm M 4

LR B creat() AT 01T :

int f£d;
fd = creat (file, 0644);
if (fd == -1)

/* error */

fd = open (file, O _WRONLY | O CREAT | O TRUNC,
0644);
if (f£d == -1)

/* error */
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RIASE ] LR P o ) F 87 5 creat() DD RE, (HJ27E K7 Linux 2244 b,
creat() /& — R H -

int creat (const char *name, int mode)
{
return open (name, O WRONLY | O CREAT |
O TRUNC, mode);
}

R AN S B L ANRT open() AT AN S L BT LA 5 BOILAE
S, BRAE, creat() RAVIAION N T HEAVET BB . 728 4844 ool LLI% glibe
HLBFESE I creat()

2.1.5 REMEFIEEIREG

open() A1 creat() ¥ F e Dy inf 5 30 [B] — N SO IR FF o BRI ARk B -1, JF
¥ errno WHEN —ANEE M IRME CGE—FiH8 1 errno, JFAIH T AT RER) A %
) o AFRSCAEFT I RAE BRI AR SR, — BokUE, AEBUH I IT SRR AE BT A
i L A A3, SO 7 AR SR P AN SO e B R

2.2 FH read() IEBX3C {5

PUAE AR SN G T fer 57 FF S0, FRATT R B & A A s B AR ORI —
W, BATEIHR S A

B REAS AR e B ISR AL 2 A read() RGEH . iZ R SR
FI4F POSIX.1 g Xan k-

#include <unistd. h>

ssize t read (int fd, void *buf, size t len);

A GUI M A HT fd $i5 180 1 SO 24 i A 2 22 2 B len > 7715 21 buf o %
iy, R EI SN buf HA R AR I UER [R] -1, JFBUE ermo. fd PR L

*EHZ—TF . RGEM A AERE R B LA e SO e Ul 5 1386 47 creat() RG], T
Alpha WA VR DLAEAR R A EAE ] creat(), 44%, WIREE HoE— N E R Eum A 2 RS
e
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RO BEIRE R S a2 3, B3 i KR 2w S O 15 Boe . i Rk A
O (WL — AR SO T SO S, SRR SR U A
IR

SEAHNVEAR Tl 50 R IRNAGE] -1 AN £d B 48 16 SCA vb 1 BB 4R O OR A7 31 word
W SEHCE T B5E T unsigned long R K/, 7E 32 i Linux & 48 FJE 4 4
N, MMAE 64 AL RGEMGE 8 T, RFIN, nr RAFEZHCA TR, W A, W nr
M -1z

unsigned long word;

ssize t nr;

/* read a couple bytes into ’word’ from ’fd’ */
nr = read (fd, &word, sizeof (unsigned long));
if (nr == -1)

/* error */

AN AN AN A S BUAT P A Tr) 8L IR Al BEBEAT B2 58 len AN aiR 8], iy Ho ] fE
PRSI AR A B A R B AT AL B B R . NSRS, RO RE AR AR
i JA KA F QT ot e

2.2.1 IR[E1E

AR [A] AN L Ten AN IR AE % IE BEHOW T read() oK B2 VA . BLIX R
UL, ATREAT A PP R LA, Bl w] (BRI 5 AR LE len 220, R4
VAT BERAS ST 0, I R RERIR (R fd RANVEIE) 5 SFAE.

T3 AP T PG R A T ] read() IR ] O (U DL. 2 EAL T SCPE R,
read() Z Z¢ I FHAR 9] 0, 3t W] © 28 BIA SCAF 45 R (BOF); X R OL 1, ZRWAT
AN EOF JEAZ —Fff i (WL AR -1) 5 AR A S
BIREE A TR A MR R LR, LR BT SR T . R
10, AR AN ] R EE B len A5, (HAIBL AT ATEE, R B 2E (iR
M LISy ) AR IO 1b CIBCBE SO 13 45 B AT AR A BLZE B0 H 4T
Irs Z W AR ZEBIC ) o VERX IR B EOF I ANA. mit, AT 2t v]
B M HHRARR” RN, ££ EOF RSO T, 2IE T CAFRRE. 7ERLZEM
U0, DR S5 A5 T 2 I Bds — — 1) Qe IS 18 7 B 4 SO B R I
%
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AR AT LUK 1. be i, 24 read() W AE R B2 BUAT AT N BT AL —
MMESH WL, EaRE -1 g 0, WA FER EOF JB¥E) » JF & & errno A
EINTR. fEXFMEGL T, R0 DL Hr A8 s s =K

XT read() )V AR SE AR 2 0] R i) 45

o WHIRIFI—A%ETF len {H. FTH len MBI A7 AE buf Hho 45
AT — 2

o WHRE T —ANKFZMHENT len (M. A FZILEN buf o XFp
1H O IUE — A5 ST Tt B, sAE sl R R 2 T — AN R, AR
KTZ, (HEE len ZH5 D0, sREAEN len DT 150 CHKIA EOF. k3T
B BT T buf Al len MR R 13 A J) 4% 579 21 buf B a5 (8], w3 45 i in)
R A T A

o W 0. Xbr&% EOF. ¥ n] DL (K .

o WHFHZE T, DN A%A W MR HN Bl . X AR AR ZE AU A%
K.

o IRl -1, Jf H. errno #i% % & EINTR. XK /RIEEN TN Z AT T
— M5, nTLUERT AT

o WHIRIA -1, JIf H. errno ## ¥ & A EAGAIN. X3/~ i B2 K %A A H 1)
Fymm PHLIE, s KN Az 2 e B, X ARPZER AT R A

o R -1, Jf H errno #% ¥ & A [A]7- EINTR 2 EAGAIN [{{H. X &R
B S N

222 IEANFTERET

I SRR AR AL BT AR AR R, JF BN len A (R D B 2
EOF) , A4 Z Wi faf #1) read() 2 A &G M. H TR H K, R 21
W, M fRiE A .

ssize t ret;

while (len != 0 && (ret = read (fd, buf, len)) !=
0) A
if (ret == -1) {
if (errno == EINTR)
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continue;
perror ("read”);

break;

len -= ret;
buf += ret;
}

XA AL BT AT PG o JEER AN £d B FE I M 0 SO B BN len
FHE buf 1, AL EBEEHAT len DT EE | EOF Myik. WRSEANT
Z T EMEDT len M7, M len kL OB 154 buf B INAH MY £ & 1)+
WE, FEEFA read). WA T -1, Ff H errno 55 T EINTR, ¥ 55T
WHAAREFSH . WRRARR -1, H errno #% % & b HAh{E, #4kH perror()
K ) ARAERE R AT B — S5 FiA8 T 24 BRI

AN B VLN, R F L. JoE bug Bt TR 0B IR A
o A Ak HR AR 1 N SR AR e AN EE RO o — !

2.2.3 dEPHEIE

AWHE, TP 0 A B A T A I 1L read() I BHZE . AH B, At AT I
) AR A s EE s, AR SRR [A] . X s SLRRR D FEBHZE /O & AT
I FIAE AN B ZE RPIR DL T 1EAT VO #:4E, W R ERAEZ A SRR, AR T Rk
LA ST A] ] B

JITL, A — errno FOE 75 K 5 EAGAIN. G 2Ca7iHie M aBEE, Wk
H SRR AR AE B ZERL R FTH Copen() #7145 %2 O_NONBLOCK; Z I “open()
) flags Z 807 ) JF H &G ol S 8, read() HH &k Bl -1, H % & errmo N
EAGAIN T A &P #E 45, 7EREATEBHZE VO B, R4 20K A5 EAGAIN, 15 WPHE 1]
RE DA 0 e il 207 T U™ LT R . AR ] e 2R T AR -

char buf[ BUFSIZ];

ssize t nr;

start:
nr = read (fd, buf, BUFSIZ);
if (nr == -1) {
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if (errno == EINTR)

goto start; /* oh shush */
if (errno == EAGAIN)

/* resubmit later */
else

/* error */

TEALPE EAGAIN I A F — goto start 1] fg S Fr B ¥AT 4
S — YRR LT AN B 2E 1O BT o Al & F AR g
TAARTE, M RIETINT 2 AE IR 1 TTAS .

224 HibiEiRe

HoA (R A R g FE A iR B 6 BIO k) JEE . £F read() 2K
J5 T BE I errno AU FE
[EBADF] 25 H 1) SO R 57 AR s, sl AN ] 3 7 20T IR
buf FREFANLE A FHHEFE A0 sk 25 8] 7y

EFAEINIVAL SCA- 38 55 X6 N B AN Fe VR B o

EIO kAT —NIKJE 1O 8.

2.2.5 read() X/)\BR &

size_t M ssize_t 2 1 POSIX i 58 . size_t FS Y F SR A7 Al FH 771 i & /)
(FIMH.  ssize t A FF 5 size t KA (H{EH KRR R IR « R RG
b, KN C 2% 4 ) A& unsigned int A into  FH TP RR IS A R A,
ssize_t [RIA5 /N PR 3 98 7 25 sizet 1A FRLAE 1 T BRI

size_t [ KA A SIZE.MAX; ssize_t [f] i K{H & SSIZEMAX. 41 len
bt SSIZE.MAX K, read() i HI i 45 2R & ok € XW. {5 K7 Linux & 48 L,
SSIZE_MAX + LONG_MAX, 7F 32 { & %5 Bl Ox7Affeef. X AN B 7 06— i A
KU CL R KT, Hib ST B e e a0 R AR i S AR A S —
R e FH sz BT 3G, AR AT e G 0 R AR
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if (len > SSIZE MAX)
len = SSIZE MAX;

—A> len K ZE ) read() VA F 1) 45 R BLIR [B] HAR [BIE N 0.

2.3 F write() 3k B

W L E S SCE R R GO A write()o write() 5 read() A0 X N, L 7E
POSIX.1 H5& X.

#include <unistd. h>

ssize t write (int fd, const void *buf, size t

count);

A wite() T FE BB S 6 R 510000 4 1 B FF 4, K bu
% count AP H AL PRI R MR T
%" THR.

BRI, RIS AT BRG] -1, IR ermo
B ARBLI . — A write() 7 BUEIE] 0, {FLCRIE (AT (E G4 P X5 1
RITFENT EA .

19 read() —FF, SO AT

const char *buf = "My ship is solid!”;

ssize t nr;

/* write the string in ’buf’ to ’fd" */
nr = write (fd, buf, strlen (buf));
if (nr == -1)

/* error */

5 read() I SRAA G AL, X P i SR HTE R AN KA. 0] 3 R 5 20k At
P> 5 (R 5% ol mT BEA Lo

unsigned long word = 1720;

size t count;
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ssize t nr;

count = sizeof (word);
nr = write (fd, &word, count);
if (nr == -1)

/* error, check errno */
else 1if (nr != count)

/* possible error, but ’errno’ not set */
23.1 #HE

AR T read() IR B15S 0 B2 R 1 O, write() AN K AT g
R iy H, X write() R G KB A EOF 58, Xf 1%
AT, A5 write() FORAE S AT 115 3K,

HE 2, X T8 SCAE, R AN T B REATIE RS T o SR T H A 2K
”—ﬁJﬁﬂEE%—?U@EH%’N@Hﬂéf%ﬁ%ﬁE‘J%’)\T@?ﬁ%ﬁiﬁ‘]?
o AWHIEIRE ) — DI, MmmOﬁ%T%%LE AN R K
YOS — A A AT T RS OSE XS ARE WD) « KK
EE AR AR T

AR R AN 5 R 4
WA, BRARAR A

ssize t ret, nr;

while (len != 0 && (ret = write (fd, buf, len))
= 0) {
if (ret == -1) {
if (errno == EINTR)
continue;

perror (“write”);
break;

}

len -= ret;

buf += ret;
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2.3.2 BINET

Y fd fEIE BN AT GR 482 O_APPEND 240 , BHAEmiA ML
PERGR T I AT AL B TFAR, = DA HT SO R R I AG

2R, AR B AN HEREAE )[R — AN SRS o AN E AR aE,
RE RN REE, M A HREBIX A, A — AR St
PR AS AR ) SCAF AR, TR 48 1) SO AR R ok 25 58 AN R 5 N 1) 15 280
7. XA 2 AR R AT B AW R 28 WA B AT B NS #e A, R
AR TR G 5 A

B A B O T IXRE )R] e R IE SO A B R R R W SO R R, X R
AHEEAE DB ME), BMEGZDNEH R LA REA 5 1E K 2 57 i S
A A R IR AR, ST E o R RIS N R4 R, XM T —A
write() P FHJG O, BRA B8 ST A7 B2 F B 58 i r),  H AT R B Oh 2 28 5 PR DR
Al 2% 52 1 R —> read() W -

T S xCAE S AT 25 AR L AR B H 2R SO, ABAE AN 2 oA T Tt 3%
o Ak

233 FEETS

2 fd 7EAE P ZERL R FT P GE %A ONONBLOCK Z%0), Jf H AR
A S IE W HIER,  write() REHH IR -1, FF&E ermno i 4 EAGAIN. i
SR AZAERE J5 TR R o T A B T SO AR AN S X R

2.3.4 HiEiR%

FCAb AR AT = PR R (L
EBADF 45 € W SCAFRRFF AL, BUE A2 LS 7 ST HF I
EFAULT buf 55§14 o] AN7ERERE L5 [0] 9
item [EFBIG] 5 #AE 4 A0 SO /N R Ik 2 (1) 5 K SCPF PR, 55038 3
SEE I D B 7 o
item [EINVAL] 45 52 €] SCAFRGR 70 I (1) 56 G AN fig R 1B AT "5 # 4
item [EIO] B4 T —NEJZ VO Hiiks
item [ENOSPC] SCAFH IR 5 B 71 (1) SO R S8 %A 0% 1) ]
item [EPIPE] 45 3 SCA- 4l IR 7 OC R 1) 5 1 s A= 12 7 1) ik i A OC A 1B A

—36 —



¥F2F MU0

%% W 3] — /> SIGPIPE {55 . SIGPIPE 15 5 I BNAT K = &b 345
SIHERE . N, HERE R REAEIE B AN, FHZES B AL FE %G T NS F
EAME

2.3.5 write() X/\IR &l

15 count btk SSIZE_.MAX 18K,  write() i F A 45 B2 R € X ). count {H
3 %1 write() A H R Sz B [B] H R [BIE K 0.

2.3.6 write() BT A

A write() W FH AR [FIE, P9 % ORI B A 0 22 o DX 85008 52 o1 21 T 9 k% 2%
D, R RUEEUE OS2 H B SCE. write Y IR [BD0 T IX R )1 0K
PRSP T oAb 20 3 55 R A5 110 3 2 S A A A s L Al W

MR s ) N RS write() RGBS, Linux WAZ AT JLIURE 2, ARG
HIREIEE LA . M5, a6, WREBEERAXER “I 2
WX, KeHE R, B ARRA L (AR RIS o XA write
O g SRR Ao AR AT DUKE 5 ON SRR IR B S R B, AR 2 5
PE—g b P

X Fh HE IR 5 A 23 2 POSIX i e S o 2801k 36, 2R — > read i
F A5 B B W WS 21 22 e DX {HL v R 5N G R B, 35 SR K A2 o X
N, TSRS b “BRIB” %G . XFAT A SR B3 TRCK, A read
U NN A7 G A7 T B AN FH 20 6 B b 4k 525 3 SR n W vk M RS Y, T 4 R Al
WITUA IS FE——248, AU S5 5 N AL AT, RGEA Wbt 75X i i
N, BT AN RS EAEC ST T, (HEE R A S N B
o

T3A AN ST IR G (1 il i 0 5 7 M AN AT ek . RV AN N T
HE 23V B L HEE 5 T R DAL AR #2085 Uy 5 N HEAL, TR e D5 I Y
18, WKL € 0T G 3d I BB 2 k. AR AR G0 Tt N A ), i R 2%
It 2 b X HORS IR A 5 (Bl RV NIl 4 K 2 B0 R S B L O F AN S0 5 IR
Jro

I Ji AN B AR 5 R ) 72 G TR E /O R IR o AR AR RS B
VO i ir——b B, — IR KB S R N R 4 RO R R
BERE. b b, R MR AT RN, B RS WA A g X
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IR B T R AT R AR A ) AR 22 v DR [ B AR AR T i, AR
BAA ARG S — A EERAE I MR T e ?

WAZ 2 2200 23R 5 1 RS de /M i RIEER & I 5 N, WAL T —
b G A7 d5c RIS ROBLH, 5% B A7 0 1R 2 A7 A B AT 45 7 IS 250 5 N H
Jraf PLIE L /proc/sys/vm/dirty_expire_centiseconds K HC B X AME . X ME LA+ Z P
it CAHZ ) .

s SO 22 A7 5 B2 ] LA, EER ] DR I IS 8RR D . XLl 2
TR EE,  “RFZ V0. 7

ARG, “WENE BIRALRD Linux NZZZ MRS 1 RS

2.4 [E% 1/0

RUE R V0 & A B E T8, H AN 0 FH0 AN E SR 5 AT DG I e 1
ozt T EORMPE e idt, PAE T e i i IR R A g2 b IX
SO TSRS o SR, HE AT I AR K S N AL R I ) S I L
%, Linux WAZR AL 17— ok sevr HIPE SR 2D 54T

2.4.1 fsync() #A fdatasync()

g 5 TP R A O 5 N RERE IR 532 A fsyne() REEIM L, B/ POSIX.1b
e X

#include <unistd. h>

int fsync (int fd);

Wi fsyne() AT ELERAIE £ RF R SC A 1 A 20 [R5 B RERE b o SCHRREIR AT fd 25
i LUE 5 AT TF I 108 015 08 DL RS N7 9 B TR AT inode H 1 2 Ath g
LT . RIS AR AR A S N Z A S IRE,

TE¥ H A 5 N R 22 A7 i, fsync() & AN 1] fg il 20 s 2 5 O e AE kA
T o WA ReM S UEE OB, (HEUE 7T ReIE A HE B K B B I 92 A7 b RiE
(e, TEREDE RN 348 G247 T B IS S RS N B HE S

Linux 324t T fdatasync() R 40 H -

#include <unistd. h>
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int fdatasync (int fd);

XA ZR GO 52 B AR AT fsyne() —FF, XAE T EAE A& d5. A
PRAE T R A0 SIEAE L, Mot mT gEtR — 28, —BOR XM 1.
AR B A R R, AR g A

int ret;

ret = fsync (fd);
if (ret == -1)

/* error */

X A T AR AN DR UE AT AT 20 OB K A i SOAE IR H S I IR 20 B R A
o XTI A R SO RE R WK E L, SO B e e S S NG, (H
AT RIR BN ) H %30 E, SO SCAE A T U7 o g DR UEAT A7 X6 S T3 (1) 5
PR S IR b, 2006 H e A B B A fsyne() #4725

2.4.2 R[EM{EFEEIRAD

BRI, PSR IR A 0. I, #R AL -1, H4 errno W& LA =
MEZ
EBADF 45 & B U IR A5 AN & — N0l LB NGB IR 4
EINVAL 45 5 1) SO R IR 45060 N R0 AN SCRER D
EIO RPN RAET —NKE VO iR, XRR—ADNEIER VO iR, 3k

B R A T AR R LR AR B A 3R

— MR IE, BT A B SO R 48 ST fdatasyne() 1A SEIR fsyne(), 7
H fsyne() FF 4200, “AmHl” (1) H T BES7E fsyne() i [A] EINVAL B 223 H
fdatasync(), W FFioR:

if (fsync (fd) == -1) {
/*
* We prefer fsync (), but let’s try fdatasync(
)

* if fsync( ) fails, just in case.
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*/

if (errno == EINVAL) {
if (fdatasync (fd) == -1)
perror (”fdatasync”);

} else

perror (“"fsync”);

}

7E POSIX #r#EH fsync() A& 02211, 1M fdatasync() #& P IER), DAL fsyne() 75
JT AT WA T 8] 3530 SR Linux SO RGEH O LSBT . AR, Rk SRR
B CA] e 2 L83 A oo BH 5 2 M 20 IR SO SR 80D Bl AN & WL () SCAT 28 4 al vF
WS T fdatasyne()o

2.4.3 sync()

N>
=

sync() 7 Z¢ I 1T T LU SR 1 B i B A G2 b X kAT ) 2D, RV LR A

s AR 2 AL H] -

#include <unistd. h>

void sync (void);

KB A S, WEARMEE. E 8RR, FE R A 2 b
X — R Ao s ——H e S AN .

FrUE A HEAER sync() — B R BIFTA 22 v X A0S 2L A A IR [A], 773
W R 8 B R e ph X NEEL I R R AT e, AR LR P 2 IR
CARA LR BT A3 T 008 40 22 2 1 5 NG AR 10T Linux K F,  syne() — & 55 2]
P B X 5 AN A A BRI, W — K syne() 588 T .

sync() FCIFE YR _E A 37 ) 5 & e T H syne R SEEL A . W FE 7 A F fsync()
HI fdatasync() K SCAF R FF R € EE R 2 2IRE A . 280 g e, wlRede—1
F W R G sync() BRAE W] BE T 2L 23 B (1) I TR) 2R 58 o

P, R CAAE B, 4 B b R AR AR N BA U] B R RE S O, il A N R X O e s
E2 Pt o N (2 64 7 o (K VR R i e L
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2.4.4 O SYNC fr&

O_SYNC #ris £t open() AL, AL PTATAESCAT LY VO 38 AE [R5

int f£d;

fd = open (file, O WRONLY | O SYNC);
if (fd == -1) {

perror (”open”);

return -1;

}

B KR F D e W RAN TR 25, K TGV DR UE 12 B ol X il 1 A A%
Mo SR, AR e R IR EE,  write() W — B AR D 0. T R [9] R
W5 NWEEL 2 AT A4 9 . O_SYNC Fp & ) il ¥ — 5 ¢k, AT 4R 3F
write() i FHi4T /O [R5 .

O_SYNC 7 2 K g 5 A& 75 B> write() #AF i # F 2L HL AT fsyne(). RE X
FEVEYE P oMY, fH Linux WAZSEILR O_SYNC &5 A7 40— #is

O_SYNC K 75 5 A A AR 5% Wi FH P S AR INETR] (o3 ) 2k A P R0 N A%
[EIVEAEII I [A]D) o b Ah, R 5 A STIFIR RIS, ] RS A0 K S 1R I 8] 9 A6 A8 1
FEM) 1O FEAF I 1A] (R EERF VO 58 i 1a]) b, Bl O_SYNC 24 S FE I 1
I—BIPASEC G, IX P I TR A R AR O, B AR 2P /O — 2 ARG
VAT T DL T ) 5 e

—RF AT, wE SR A S NG N AT DA A fsyne() B fdata-
sync()o PN TR ER AR (thtn, RAEREAYOE AR s 5D, A
T O_SYNC ki, FFHthiE D,

2.4.5 O DSYNC #1 O RSYNC

POSIX 4 open() & X T 53 A 9 A~ [ 28 AH ¢ 89 #5 & O_DSYNC Al
O_RSYNC, 7E Linux I, X%rE S O SYNC [H X; eI MR KIAT A

O_DSYNC #5 ids 45 2 75 5 IR 5 B A 5 R 31 38 Bdfs 4 A 28, o308 WA [+
o KRG LA EE KGR fdatasyne() —#f. BIH O_SYNC #
BET A HARIE, BT LA B SR O_DSYNC A S8 ohagsi sk, HIgd
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O_SYNC A s ZR 5 OL N A — Pk Re it 2k .

O_RSYNC A7k ZR 1 KRG B WG R AT R D . BRIk, Z%bs & L REFI
O_SYNC { O_DSYNC — &4 . Wiy vk, s 2mPr—Hra3a
B T BAR B 45 T I A 4R ). O_RSYNC g s A U AT ] 352 45 47 (1) @) 4
AR 2R 0 . 3K B R A5 A — AN 2 £ A R T8 76 204 i 20 2 76 F IR [R5
NWEEL . SZhr i, X ZEANZ L FRAE read() 7 IR [FIRT, SCAED e s a) 0 250 5
W BN WAL F 1Y inode e RERAZ /D E N, Linux /2% ORSYNC WE N5
O_SYNC —#£ (5 O_SYNC 1 O.DSYNC IS & A o 7F Linux "l & Jo ik
%1 O_RSYNC AT R X IF R A& & e i 77 202 2B read() Y H /5 1A H
fdatasync(). SEBR_ b, /bR ELXFhERAE .

2.5 HIE 1O

HHABBACHRAE RGN —FE, Linux WECSEHL T — DN E R MEAE. 92np
DA K B 25 R ] 2 (] 16 /O 5 BRI 2 IR G M (B WARE KRR “WHARHR" D o —
AN PR BE BV T A A BB I X e 5T I 2 IR S5 R R REAT AT Y /O L. AT /O
RGMF G LA RAr 2 B2, F FRAE RS Z RN TR N ZE T AR
P PERE. SR, B9 R R G0k 2 M 1) T AT FHARATT B DI 2247, LU AT g I
T EAE RE R R o

7t open() i | O_DIRECT #r & 23 i I #% dse MMk 1/O B BRI 52 0o Al 1%
PR, VO B R 208 TG A7 ML, 0 2 () 9% i KRN £ EAT ) 46
o BT B VO ¥E R s BAEAE S A2 IR ]

M R VO I, IESRKRE, S IX TR, RISCPE RS A 202 B A% B XK
N GHEE S 512 70 EEEURT . E 2.6 WAZZ AT, ZoRT ™K. £ 24, Iifs
(1) 25 P #0006 55 B S0 RPN (— it 4KB) o A PRFFIEANE, N
F 75 BT SR 2 KM i FLEANMER)D @ H RN

2.6 KALH

REFP 56 B JEA SCAF B4R Ja . mT LM close() 2 48 i LK SCAF 41 i 445 A
X L FR) SCAfigf 5k DG K o

#include <unistd. h>
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int close (int fd);

close() il J fift B T C 1 JT I SO 38 75 19 R IE, - JF 20 B BE R A0 SC AT 1) 5%
Wo 455 I SCATRIR AT AN AT R, A AT LLBE R A1 D0 Bl S 1) open() BX creat()
VAT AR RME T FORT ] . close() Y FHAE T IR B 0. Tirdi iRz W] -1,
. errno N AHNAR . VAR fij 5

if (close (fd) == -1)

perror (“close”);

iy EVE RIS, R MISCIE RSO S NRERE AT A 9% FR e I RN AR R AIE
SCAFAER AT S BG5BT — AN SERiAE “ [P V07 Hhitig iy R e 5.
SR O A ST IR AT L2 BT o 2 dee )i — > 5 1R 2K SO R STl ik 4+ 5k 1A
Ja» AE N R Z ST R S5 M OB BT RN, 5 SO SRR
inode ) N A7 45 DUBIE B I R B AT A JE 3£ 211% inode T, & I BELX NN A7
kR (AT REOR R AE AT, I N T 38R 8247 2% inode, {H B H] BEA
) o WURICAF O g WAL A BREERR, (EAEMRER ATV ORKFAT T, EAEHOR
P H inode A PAFH R BR AT A & SLRIBMIER . I, XS close() 1 T A] fig 2 4
FAS O R BRI SO e 8 M BE AL A B

2.6.1 $HiRAD

— AN LA DR AR AT close() (MR [FIE . IXFF AL W] e 4 ZHE T AN
KHEE . FELOER RN (B IR I JR D, RS R ml Be A5 5 ok A B, 1 close() 2%
A X LR R

PLR S S8 7E A5 I AT g B0 errno fH . BR 7 EBADF (45 %€ I SCAE il iR
FEAEVED  BEENERE L EIO, XA R {E R B —AN 1T BEFI S5 11 close
BAEIEAM GBI )Z T/O £ ik T 5 ZmE I B A 5%, STl 75 A7 1 1 O
T, BRSO, I HE ORI £ 45 BB T8

JXHF POSIX fuif, fH close() 4 A4 ik [A] EINTR. Linux W% JT & &A1) g
IRTERE, PRSI IR AW
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2.7 F Iseek() &k

L, AR R VO RE VRN, WSS g1 R SR AL B 3 B
e Al EAEHOEALN 1o AR LE N B SO P BORBE . Iseek() &
g I BE 6 X 2 58 SCAF R 5 51 0 I SOPF A B BOE FR € (5. B T 30 SCF AL
B, WAHEMNAT A, IR AR AT V0.

#include <sys/types. h>

#include <unistd. h>

off t lseek (int fd, off t pos, int origin);

Iseek() AT KB T HIa6 25, LA LLMEZ
SEEK_CUR 4§ SCAFA7 B fd W& A Y ATE N E pos, pos AT LA Fifl, FElIE
o —ANAZEM pos IR [F] 24 Hi SCAEAT B A
SEEK_END 41 SCHFA & fd 5 &8 911 ST FE I | pos,  pos WL FAfE, %
BOE . — /N ER pos BEE WAL &8 UK .
SEEK_SET 47 SCIFAL B fd #E B N pos. — A pos ¥ & i 2 & N LA
e
W AE B 3R [RGB SCAE A B e BRI R ] -1 4% B3 24 11 errno H .
2545 VSR £ Dl 1825

off t ret;

ret = lseek (fd, (off t) 1825, SEEK SET);
if (ret == (off t) -1)

/* error */

o, BCE SO fd 2SO R R

off t ret;

ret = lseek (fd, 0, SEEK END);
if (ret == (off t) -1)

/* error */
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HH T 1seek() 3 [F] 528 i (1 SCAEA &, AT LA SEEK_CUR FlZAH KA e SCAL
EE AR

int pos;

pos = lseek (fd, 0, SEEK CUR);
if (pos == (off t) -1)

/* error */
else

/* "pos’ 1s the current position of fd */

AR, Iseek() fieH LAY HIE AR K E AL 2T SCAF IR IR AR R, B e 2
AN SCPER R AT 51 R 24 i SO AL

271 XHEREZRHITEK

Iseek() J2& i] LAAE SO BHE I SO R B2 Ja #E 47T A4k . 280Kk, H i
(RO ACRE R A 1] £d X (1 SR R 2 JA 1688 4711

int ret;
ret = lseek (fd, (off t) 1688, SEEK END);

if (ret == (off t) -1)

/* error */

XHIXRFVEA TR UL, B 38 B S0P R 2 i AT 4 50 Wil —— 21 i SCAFA
B BEE R IR 0] EOF o AR MM A1 R AE R PRI AL EAT AR, W AEHr
IHACRE 2 T NLFT R A5 ), O e ok 78

XA R 7 LFR R “2F” (hole) o 7E Unix KU I SCAFFR 4 b, 21
ANl AR TP B B RE AL A5 W) o X 7 56 SO R S8 AT SO K /N i R m]
LUk WA A I B R /N e At 223 ) SO YA “ R ST (sparrse file) o M 3C
PERT LA A a2 18] TESE TR, RN #8225 5 AN 5 R AT AT B 1/O

SRS SO IR S G RS B SR 38R [P A R R I — R
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2.7.2 $EiRfY

HEEES, Iseek() iR [H] -1, FE¥f errno W E A NHIVUAN ZAHZ —:

EBADF o5 ) SO A A F8 AT AT 4T T 1) SO

EINVAL origin [{J{f A~ j& SEEK_SET, SEEK_CUR u{# SEEK_END 2
—, BOCH R AU SO Y . FEsE b, 2R B EIN-
VAL [P R R AR IRAE . §138 LT 5 82— AN i i
fi, TG i BRARER — ARk S 2 i AT I AR A 1R

EOVERFLOW 155 J& (1) SCAH I % AN REA offt Kum o IX MG L 25 K A7 32 47
ZeR b AT, SCPFESHB NG XA B R RS AN BRI
(XA

ESPIPE 95 I SO RR AT ORI B T — AN REPAT A IR N & B,
WA iE, FIFO &7,

2.7.3 BRI

SCAAE B ) b R A R b of ft AL K/ e 0 43 B e SLIXAME A C
(1) long 57!, #F Linux [ RURFK GEFEEPLEIEH TR RD) o IWHEESE
KB, WEFWEE B C I long long 285 3XFfAb B 5 14 64 A ML 2% 1
BAT I, AHAE 32 AL HLES EAEAR Y. A 4R T §E = 4: EOVERFLOW i i% .

2.8 EILILE

Linux #2411 Wl read() A1 write() 1928 14K AR 1seek(), 45 U FH 45 LA 75 22
B SCPERL B B SEN, RESOCIERE
BB A A pread():

#define XOPEN SOURCE 500
#include <unistd. h>

ssize t pread (int fd, void *buf, size t count,

off t pos);

XA A SCAF R A £d ) pos SCAFAL B BEHL count 4S5 21 buf H1,
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ST H pwrite():

#define XOPEN SOURCE 500
#include <unistd. h>

ssize t pwrite (int fd, const void *buf, size t

count, off t pos);

AN SRR TF £d (1) pos SCEEA B S count 4> 75 £ buf H,

B T EATIANE A SO A, XL AT I read()s wirte() JLT A X
B, e pos $EAE B A M RT AL & . BeAh, AR, ETIARSE
MO B . Hf)ihi, AT VR 2% read() A1 write() P Al BERIR T @ A5 1
g,

PR A 15 5 R FH SR T T DAEAT e A R 0 SRR IR R . AT XA
JEORWE, A2 TAE W read() 8% write() Hi A HH 1seek() BEAT 2 AL, HAH A = AIX
Gill: BB —, X eI FHEE R e Sy Y, JU R AR SCAR U 7 8% B AN RE HLS ) X R
B0 PEAR R BRI SR k. 55 T MR SE RN, MBSO B R . B
Jei, WOE B, WA T AT 1seek() B AT E B0 MO AE ST . T4k
PR SRR 7, AT REAE — AN FE T Iseek() 2 J5, AH MR HEAT 2 5 2 4E
Al i ANERRME SO B . AT AT LUE A pread() A pwrite() SR f = A
KR Ta 4

2.8.1 $HiRAD

DI, AN R IR A5 805 B EL . pread() ik M % K o< BEOF; 1M AT
pwrite(), —/NEAHIMR BRI A BAEM ARVG. HAETN, —F kb -1 ik
' errno N AHNAH. X pread() 1M 5, L4 % read() 5% Iseek() 1) errno {H #f /& 1] B
HILH . %) pwrite() 1 5, AL write() 8% Iseek() 1) errno i t7#5 7& 1] & H LY

2.9 BiEXH

Linux $2 0t 7 P> 3R G0 R S, 38 #AE %% 28 POSIX Fife s X
I ORFEREEERD SEBL. e 752
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#include <unistd. h>

#include <sys/types. h>

int ftruncate (int fd, off t len);

i

#include <unistd. h>

#include <sys/types. h>

int truncate (const char *path, off t len);

PN 5 S0 0 SR ST 5] len 15 IO K. frruncate() B S0V 45—
AT TFROIF LTS 10 SR 25 £d. truncate() 245 U4 path $5 5% 10— A 7T
B, G EE IR 00 HEREHEIR -1, IR ermo MM A

S5 28 G5 FE 3 AL £ P 80 L S K A — . )
SR, SCPFK 5 1 len. 2 BT E len A IEK:J8E 2 1 KM K5 4 2205, A o]
B

BT T LIRS SO A B K T, SR TR © BB SR
25"t B BB A 5 T A S T

ST A 0 AR S T 24 T S

IR, ZIEE AR 74 T3 KN pirate. txt:

Edward Teach was a notorious English pirate.

He was nicknamed Blackbeard.
MR —ANBAE R, 1847 I RSP

#include <unistd. h>
#include <stdio. h>
int main( )

{

int ret;
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ret = truncate (”./pirate.txt”, 45);
if (ret == -1) {
perror (”truncate”);
return -1;
}
return 0;

}
GEIL P T ALE TR 45 FAT IS

Edward Teach was a notorious English pirate.

2.10 /O K EH

N RE P W AR 2 T A SO R R A B2 ) i B A A
A Cstdin) o BERE [R) 0 A5 DAL R) IR 38 45 2 A SCPF. 6 1 =5 3K sl BIL AR i 1171
R 5t (GUD BT A8 ml e b i A S A i B R A

FEAE IR, JUH R INT AL BEAE— AN SO RIS D0~ BERE TSIk AE 2 > 3C
PR R AT b RN B ZE o n RS A T HE 45 LF 1 50 5 RDIRES A I 44 24 3
PR AT AL BEAT ) LA o AH - ELAE A IR v Y B A IR o 6 1 1) SO A 3R AT
(LU, WER—A read() BT, HBA BEALIE), WEXABERERE 2 FLZE, A
HEFF A LA SO T RE R 26 S J LA B, (HLJ B Jhg i B A8 2 3¢ 1A 4 1
JURS . AR, RSO H I8 1 U0 AT AR AT ] J K, vl fie— LR ZE T
Lo A AT I VO B2 AR (B 3E), AR AT RE— S SCAF R 75 4R 5 o
NIRRT, HEE E W L T, i BT AR APIRES . JEHE
XL N RIS, AT 2 BT, S R A ]

WA N R b AR e R, e BRI AE A R
()30 A5 AH OQ 1 SCAF R AT LB JE o N R AT 76 BHLZE 1) TPC STl ik 44 3R (vl K
Ja, A REFAIBE A N b WURPERHIE A BT IR 0], 15 00 S B
g ?

Uy B ik, AR B 2E /O W] RAAE D 3X A ) 0 — AN g 5 5o Al Al BH 2
VO, N BUA G VO 38 3K IFIR [0 —ANKe (KA %, Aimn et e L 2E . PR ANJ7

*EAEIRNS TAE 5 1k GUI N A9 AR 2 IR B T % GNOME H—“H# GLib, ‘&
FEARFEPLAEH EEIR . — A TR A — AP ZE S TR IR IR 2 2 AN i R Y .
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TR E, XFPORRCR R 22, B, AR E LUIER A (17 A B AR T/0
AR, ELRIREAFTIT I SOPF R IR A5 v 48 U HEAT /O X BETHARREAL . L,
SRR A DL AR B 1R SE A &%, T BAAE AR BE gs HEAT TOM A, E B AN EUE
2 SR T AT LLEAT 1/O IN e

BEANTO Z 2 H] .

/O 2 % 5 F SO VF N I AE 2 AN SO R AT R RELZE,  JFAE B 284S mT L
BN R, X VO 2 # R R TN H OGP AE, Ok TF /O iR

PR B vt 3848 LA Ji D)

1. VO Z BB M : AR SCAFHR AT HE U T/O I Yrdk

M. RN HERE L T2

VINE RS

CIRFIE 2D, TR,

FE A 22 SCPER IR T 2 1 40 48 40 T IR IRAR S

FEAFRLZE TG DL 1 AR FLIAT /O st i) SCAFH B T

Linux $&fit 7 = /O Z M B H 7% select, poll Fl epoll. FATHEHEFH 1
WA, AT S it s —, 2 Linux B0 s ¥ 0712

2.10.1 select()

select() ARG IS T — P PLFE 2D VO 2 i B AT AL

#include <sys/time.

h>

#include <sys/types. h>

#include <unistd. h>

int select (int n,
fd set
fd set
fd set

struct

*readfds,
*writefds,
*exceptfds,

timeval *timeout);

FD CLR(int fd, fd set *set);

FD ISSET (int fd, fd set *set);

FD SET (int fd, fd set *set);

FD ZERO(fd set *set);
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548 78 1 SO IR A5 UE 2% If VO Z 1 Bl 8 ik — e IR B ) BR 361, select()
2 BH2E

W SO R IR AR P LAy o =2, 0l S A AN RN . Il readfds S5
TR SO RER AT, A I T e A A AT s (o UE, e AE T LU BH ZE 1
SR o Wl writefds 25 TP IRSCAERR ST, BRAH PR EA A SEAET LA
BH 28 1 52 . Wi I exceptefds " I SCAFREIR T, A AL b2 54 I e kAR Bl
# B AN (out-of-band) Hidls CXFMEH HEH TE#H Y  REMES T HEA
2% (NULL), AN,  select() WS S IS 1) 3k 47 W A0

J Dy IR B, ARG AL N R B VO wh 4 1) SO R IR AF . 2541 oK
Ut, readfds A PH WA AR 7R 9. MR, Wi 7 BEES
W, SR T E A AT G ZE VO T . IR 9 CANEEE A, BT BEA
PO S R AR BHZE . (FRIXHL UL “nT Rg” A& DN O HE vl s AR R SE S O 4
WLEE T o AEIXFIEBLR, B select() 8 AR I, OKF 2% SO 3R 755 3R J2: il 4%
e )

F NS, FETIHES D RR TS RE M —. XFE,  select()
(18 2 75 B AR B K SO R R E, IR — 5455 — 122

timeout ZH & — M8 1] timeval S5 MR Fe4E, & XU R

#include <sys/time. h>

struct timeval {
long tv_sec; /* seconds */
long tv _usec; /* microseconds */

};

WX AN S HA e NULL, B{E B0 5 SCHE R 7 4k T 10 st 45 IR 3,
select() Vi F 145 1E tv_sec #> tv_usec TR} JG iR M. IR [FIR, XA S5 R AR IR A HE
KZ ARG Unix RGP AR E R X XPERIUR, A U T R #8062 5581 ¥ 4f
e GEREE TR SCHFRIRRT) o BHA Linux 23 B 35 5 SO F8 4% (1) I
o IXFE, WERMMRZE ST, XA MR RN 2T 38, tvitvosec
TE 3B [A] B 3t e A 2

*IXAE A select() A poll() A2 HL P~ fish A it AN i 34 d i A 1R o R AE 5 DU FEHE K epoll(), 7T
PAAEAE— P07 30N AR ILu il A 48 A B 51— 28, {H SR VR AR RVE RN i 1O 3344
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A R BRI ANME A 2, W SERR [E], IR R R I A
R SCARR AT AT, HANGEAAE AT Ja e 4

e R SCAF SR AT AT OF A FL AR R A, 2 A T A B 2ok AT B X
FVF Unix REGFZILPr Ay I 5 AORSEEL, K2 ARG, K IL9 gl A 5 A
FD_ZERO M5 %€ 545 HH A B T AT SCAFHR 4 o AERRIRAEH] select() 2T, 5 214
I

fd set writefds;

FD_ZERO (swritefds);

FD_SET [ 5 8E & IN— N SCH#IAFF, 1 FD_.CLR M\f5 € & H
— A ERRTT

FD SET(fd, &writefds); /* add 'fd’ to the set */
FD CLR(fd, &writefds); /* oops, remove ’'fd’ from
the set */

BV R I ARRD B A FD.CLR. — ki, 1Rl 1227

FD_ISSET I — A XA R T AE A AE 4 & e WERAE, IR 7] —A~HE
T, W 0 FRATE. —MEAE select() T JT3& 115 44T FD_ISSET ey 25— 4>
SCPFRRRF 275 e

if (FD ISSET(fd, é&readfds))
/* "fd" is readable without blocking! */

BT SR IR TS E A ALY, T DU T SCEER A 75 #m 1) _B BRAF SC
PERER R I B RAE A PR, — 3% #B 1 FD_SETSIZE ¥ &, 7F Linux b, XAMH
7 1024, AT AEAR TR G KA XA AEH .

2.10.2 1R [E{EFOEEIRAY

JRIIIS S select() iR [BI7E Fr A7 =N VO w25 (K SCAFRE R ECH o
Rey i TR, REMERTHEN 0. B ERIIRE] -1, 1f7 H erro # ¥ B N FAIMEZ

EBADF K AMEEHE A SCAHE R ARk
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EINTR  “EApINHER T —/M5 5, WTRLEB AR .
EINVAL  Z#n & 008, 84 I RA G,
ENOMEM A 218 (1 N A7 58 UE K .

2.10.2.1 select() 7RBHIFEFF

HALKER N FEEIRE . BAR T AEIEXT select() FHVA A ZH AN 58
B XA, SR stdin BN B BHZE I BRVCE Dy 5 AP Bl T U T —
N SCAFREFT, Sbr EIXANE VO 2B, B ARG B AR I M .

#include <stdio. h>
#include <sys/time. h>
#include <sys/types. h>

#include <unistd. h>

#define TIMEOUT 5 /* select timeout in seconds */
#define BUF LEN 1024 /* read buffer in bytes */

int main (void)
{
struct timeval tv;
fd set readfds;
int ret;
/* Wait on stdin for input. */
FD ZERO (&readfds);
FD SET (STDIN FILENO, &readfds);
/* Wait up to five seconds. */
tv. tv _sec = TIMEOUT;
tv. tv _usec = 0;
/* All right, now block! */
ret = select (STDIN FILENO + 1,
&readfds,
NULL,
NULL,
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&tv);
if (ret == -1) {
perror ("select”);
return 1;
} else if (!ret) {
printf (”%d seconds elapsed. \n”, TIMEOUT);

return 0;

/*
* Is our file descriptor ready to read?
* (It must be, as it was the only fd that
* we provided and the call returned
* nonzero, but we will humor ourselves.)
*/
if (FD ISSET(STDIN FILENO, &readfds)) |
char buf[ BUF LEN+1];
int len;
/* guaranteed to not block */
len = read (STDIN FILENO, buf, BUF LEN);
if (len == -1) {
perror (“read”);
return 1;
}
if (len) {
buf[ len] = "\0’;
printf (“read: %s\n”, buf);
}

return 0;

fprintf (stderr, ”This should not happen!\n”);
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return 1;

2.10.2.2 F select() IR A] #5248 B9 sleep()

H1 T select() 7E 4% Fh Unix 240 #BAR 28 55 SEBL, ARG T 50F0 200KG P2 1) R AIG ML
HRVE, &5 K select() M8k — Fh vl B A IO TR0 2% IO B FIR AL o 12 5 V608 oK —
MEGE B2 (NULL), $ 8 E 13 & 8 JEZ (non-NULL) K532 .

struct timeval tv;

tv.tv _sec = 0;

tv. tv _usec = 500;

/* sleep for 500 microseconds */

select (0, NULL, NULL, NULL, &twv);

MR, Linux $2405 7 sk B A IEIRALHEI O se 8L, RAANA, AR &
2
2.10.2.3 pselect()

7E 4.2BSD HE IR 5 A select() R 52 %0, {HPOSIX & X T H AT iE——
pselect(), fE POSIX 1003.1g-2000 FJ5 K f#] POSIX 1003.1-2001 1%} pselect() ft T
Wik e X

#define XOPEN SOURCE 600

#include <sys/select. h>

int pselect (int n,
fd set *readfds,
fd set *writefds,
fd set *exceptfds,
const struct timespec *timeout,

const sigset t *sigmask);
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FD CLR(int fd, fd set *set);
FD ISSET (int fd, fd set *set);
FD SET (int fd, fd set *set);
FD ZERO(fd set *set);

pselect() Al select() 5 — s ANl

1. pselect() ) timeout Z# il T timespec £5#4, 1MAN/E timeval 45, time-
spec il HFS AT FY, AN EFFI=ZF0, WHWS FoRYFERM L, sLhr b, W&
=R LOSEHATRET .

2. pselect() W FH H-AE K timeout Z 4. X NS G 20 H I A T H &
Froliatt.

3. select() ] ¥ sigmask Z 8. MIX NS EHAWE W E W EFRE,  pselect() FI1T
HEERT select()o

timespec 45 f4 44 € SO an B

#include <sys/time. h>

struct timespec {
long tv_sec; /* seconds */
long tv _nsec; /* nanoseconds */

};

S0 pselect() 2] Unix T HAH 1 2252 T 3900 sigmask 244,  DLILKA#
P A T AL SO R R Z A S 0 55 (R SRR L IRA N R) o ik —
ME G AR EE T — M2 Rsid CRE G 5 B P X 4T , g
TERRIR A select() Al # LA AT X ANFRIC . BUAE, B WIHEARS 2 bR 10 A F 2 [A) $2
WaIME S, NHARePZE, JFFAFINIZE S. pselect() et 7 — 4 T FHZE K
5T, LU YOX AN A . BHIERIE T H R ER P IE A S b 3. — B pselect()
M, NAZAK S IH G SR . PRI LE

2.6.16 WAZZ 1, Linux SZHLH pselect() A& — N ARG, 112 H glibe
FEAE I — AN FR BN select() A3 2. % T7 VA0 8 4 45 A0 B B AU B /A, H
R WHMRAEANER. JEIEGIA—DNRGF, AWM TS 0] &

WA & pselect() 1 CFHRTAN KB oleadt, K 2 BN 25 4k 8248 T se-
lect(), #Br& T8, oAt 2 2% e v RS AR 1

— 56—



¥F2F MU0

2.10.3 poll()

poll) R & System V [) VO £ ¥ R MR TTE. Efk T —L select()
FIA A, AT select() & H WA GEZH T I WA RBHEMEN L RE -

#include <sys/poll. h>

int poll (struct pollfd *fds, unsigned int nfds,

int timeout);

55 select() i FH (19 = AN J& A2 HE65 (1) SCAFREIE AT B S AR poll() AT — A
& LX) nfds 4> pollfd Z5 A AR M BB, fds i 2B . SRR LT

#include <sys/poll. h>

struct pollfd {
int fd; /* file descriptor */
short events; /* requested events to watch */
short revents; /* returned events witnessed */

};

BEAS pollfd S5 M A5 i I A — B ST R IR 7 mT LUAL 34 2 A g M 4, A 15
poll() ML Z A AR RF o BFAS SRR 1K) events 7 B B ALK STAF Al R 75 2R
PRI — AR RS . W E XA 7B revents T B S & A AE 1% SCAERA ST I
(S A FERS o P AX AR IR [N 5 X AN B T A events 7 B il sk 19 4
# 1] RELE revents FECHR A N A E R S
POLLIN WA B AT
POLLRDNORM 15 1E & 4 v 52
POLLRDBAND A 1L56 £ vl e,

POLLPRI H =L s vl
POLLOUT HEEANSHZE,

POLLWRNORM 5 1E# Hi AN 2x P 2E
POLLBAND BRI A S BHZE
POLLMSG 4 —A SIGPOLL 3 BT H .
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TN, WS FHAE AT BELE revents FHIR [F]
POLLER 5 SCAHR T EAHT .
POLLHUP CHFHEIARF EAG kS AT
POLLNVAL &5t I ST R £ R

IXLETE events HEA R X, A EESERIRF, A H poll(), A select()
A, VRICTE 53 AME KR &

POLLIN | POLLPRI %4 T select() (132 F4F, 117 POLLOUT | POLLWRBAND
ST select() 15 F4F.  POLLIN %54/t T POLLRDNORM | POLLRDBAND, [fij
POLLOUT %4/ - POLLWRNORM.

2R, WAL A SR R A A, A7 & events 4 POLLIN
| POLLOUT. & [F] i, FRATTHF 7F revents H & 15 A AH N 19 b & W& e 7
POLLIN, STk 55w 7% 22 e JEPH 28 352, an S % & T POLLOUT, SCAHiiik
P AR S . XA E A EHE F: ZF & LR E, Roaanl LI7E
PERR T Lirs, JEAAN S P ZE

timeout 2 HU 5 € fEAT A VO W28 1l i 2255 A N TR I HC B, A= ib ot Ffl
FoRKBEFAFe —NFERR SRR, F)H A R4S i1 1O, (AL
AT HoA FfF . XMEUL R, poll) st W H 4%, &l — )5 SRR A,
2.10.3.1 R EMEFIEIRED

I, poll() iR [P H AT AE % revents - Bt 1 SCAE R IR FF AN . I AT KA
AT FAE R A IR B2 RIS IR B -1, errno 4 A FHIMEZ —:
EBADF  —NEiE 2 S5 R A7 ARk i SO AR AT o
EFAULT 71 fds (R 58 H T 2R k=3 A)
EINTR  {EiERFAR AR T M55, ATRAEBR A
EINVAL nfds 2%t | RLIMIT_NOFILE 1H.
ENOMEM % &% 1 P9 A7 58 B 3K o
2.10.3.2 poll() BYfIF
TATRE —MEH] poll() FIFEBIRE P, [ A I — > stdin 32 M1 —> stdout
5 A7 P ZE:

#include <stdio. h>
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#include <unistd. h>

#include <sys/poll. h>

#define TIMEOUT 5 /* poll timeout, in seconds */

int main (void)
{
struct pollfd fds[ 2];

int ret;

/* watch stdin for input */

fds[0]. fd = STDIN FILENO;

fds[ 0]. events = POLLIN;

/* watch stdout for ability to write (almost
always true) */

fds[1].fd = STDOUT FILENO;

fds[1]. events = POLLOUT;

/* All set, block! */
ret = poll (fds, 2, TIMEOUT * 1000);
if (ret == -1) {

perror (“"poll”);

return 1;

if (!ret) {
printf (”%d seconds elapsed.\n”, TIMEOUT);

return 0;

if (£fds[0]. revents & POLLIN)

printf (”stdin is readable\n”);
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if (fds[1l].revents & POLLOUT)
printf (”stdout is writable\n”);

return O0;

}
BAT, FAIA 2] TR g R

$ ./poll

stdout is writable
FRIBAT, ¥ —ASCHEEE m B br RN, FRATE 2 T A FA

$ ./poll < ode to my parrot.txt

stdin is readable

stdout is writable

B B T AT LE A B A T poll(), 3o G 75 76 4 Vi 8 FH I T 397 440
pollfd &5 Hy . IR 9 45 Wy T i 2 W % S04 0 6 T2 I 9 B2 2541 revents “F B

2.10.3.3 ppoll()

Linux $#&fft 7 — > poll() #3x L i FH—— ppoll(). ppoll (O Al pselect() [7]
W, SR pselect() ANIF P&,  ppoll() & Linux )& H -

#define GNU SOURCE
#include <sys/poll. h>

int ppoll (struct pollfd *fds,
nfds t nfds,
const struct timespec *timeout,

const sigset t *sigmask);
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% pselect() A,  timeout Z H LAFP FIANFPTH 8 & T I PR, 177 sigmask 2%
M T S B E T

2.10.4 poll() 5 select()

R BN 52— TAE, {5 poll() 2GR T select():

o poll() Ju i 15 H % T 5 5 K1) SO 38 7R I — R A% 8 1% 2 2

o poll() 75 N BRAE I SCAF R A5 I 538 B Ak . AR — K H select() AL
B0 900 H AR F—— Wil R AR RS TP IR LREAL, HRIZ L
[ERO

o select() ISR KT AL G  wfaS K/, P AELAE AT B AEAIR
/AN, BRAHHT select() T LA AR ) SCAFRIR £ 1 e KAH, EEABK, AHZRHFEA
e JUHIE A RERA E S A A BGE AR BRI, R AL HE AL R A A
o I poll() I mT LAGI Gl R /N B B . e 2 A — I AN AN A e — A
AL (AR UNS

o 7 select(), SCHFHHIRFTEE A AR IR I FF O, XA IE 2 5 R
A 2 EF WA e AT poll) R 4355 T4 (events FBt) Fl%i
th (revents ¥ B , B4 AR MEHH

e select() [ timeout Z AL IR [l 2 R € U RIS A AR 75 22 J05 41 4R
. BRI pselect() BAT IX A i) @i

{H 2 select() R 46U H 1A JLAANEE FIHL 7

e poll() H1T-H:L Unix RGASCEF poll(), FTLL select() 1 AT A2 B 4F

o select() P2t T HEUF I 7 E: HBIMFP Y. ppoll() F1 pselect() 7EH i
AR AL AR RS BE, AR SE B, B AR R LA AT EE B SR AR e 2 T
L (RS B o

EE poll() Al select() B4 ¥) /& epoll #: 1, — Linux $54 1) /O £ i &2 H fift vk
TI%, TATRAE 28 Y 2 2R

2.11 NZAHE

X K EH Linux WAZZWATSZH VO ), S =AM FERINEK T &
4. B RS (VES) , WEAE, ME'E, X7 RS 4F Linux F 1 /O

U SR AR AR L S, BRI AT A 0 AT DU ORI AR B AR [P R AR I
i LN L BEAT R IN o SR I IR A AR 9%, S R HE B L 2 1 14
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Fillkrgkia®:, H¥EInms.
N E, RAEERFEUATRY, VO HES.

2.11.1 ERINXERS

e ARG (B I WY A virtual file switch) s&—F Linux N
I SO AR S L. & RV NIRRT T SO R R
RIFG DL T s A S 2R G0 e ORI AR SO R G300l

VFS SEHLZ Ml 5 (1) 77 12 Al ) — i F SO AR Y (common file model), ‘&
se T AT Linux SCPF R G SRR . FE T pR £ 1R 5 A i fmg 0f 5207 v, 3l H SO A
BERFEHE T —Fh Linux WSO RS AR IHESRL . & SRVF VFS X X R4
KA K. HEARERML T8y 7ok SCRFv, @ariids, WP LR AL RE. BERh S
1 22 8 P4 FH -5 335 1) R 50K A AT Y 454

XM TR SR R SO R G R G A — e AR . 284, VES TAE T
inode, superblock Al H ¢4 H 2 o —ANE Unix 304 R 48] e k28 Unix 1)
MEZ U1 inodes, H AN 755 A A BEAF o BHSEWIk:  Linux o] DUR & 1) S RF B
FAT FI NTFS X FEI SO R S

VFS HIUF bR 2 T o — /MR R o] DONE R A BT SR
g8 bk — AR THA LN RGN R 5 —A b Py SO R4
HSCRE[FIFE M2, RIAER e H, MEFE A . — D10 e TAE—— B T
VETHR &

BN H KA read) REGWH, I T —BAFDWIRE. CJHER
Bt 7T RGP E S A8 g B R A & B AS. —AN Asa]
R NNAZSS, WA R H AL BEAR Ab B, B 25045 read() RS, WX
TN ST R 5 Poef I (R0 R T . SR 5 A A% T 55 A0 DG 2R ZR6) 1B (1) read() BRi
o MTXMREM T, XA REUL AT RGADI B3 AR5 1% R B gk 45
HTAE—2%1 2k U, M SCHE R 40 s O s —— I R 30s 1R (91 25 B s Al )
read() YWH, 1%V H IR R £ 2 H P s [ ) R G AR BESS, REHEdESE
T2 28], e read() F G0 A FH G (90T 12F R 44 2L P0AT

X RGRET TR, VES & R E . B AN 77 400 S B A8 1)
ARG E A . W RS read(), write(), LM HA——HRENS 7 AT
BRI SO RGN o B SO

=W, 75 C
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2112 &=

TUGEAF A — B AE N AE R A7 S5 1T A0 W 48 SO R 48 b v in) o ) #9816 7
Ko AR TIUAE A FE A8 M BE T 5, WABLUF ) PP . 6 A7 P OR A 0 Kk
s, WAZAEE T RN A R £ 1) 5 22 sk nl DL B B N W Ae e i, Rk e
HEE R .

WAL M T 51 H R (locality of reference) [ — Fft 7 vi——H [8] J=) 3
P (temporal locality), 1% 77 5448 NI U5 in) 95 9548 7T BE 2 A2 AN A G FHRBE VI Al H
TWEG T ORI O RERL VT 8], AR AR SR U7 ) I 92 A7 B84 1R 46 DXL 4 380 b2

TRAT WL F A RE BRI — H i, A S5 h A B N %

S AT RGNS s OO . R R RS, s IR R

ANTLGAEH, FEGEAE T IR Mg N o an SR 8 I 500 4 P s 0, ot P 4 I\ %
AR ] o 30 I GG A7 I T AT SR AR AT A L B W ), DR UE S AR s S 2 A K AL
HRH

Linux W ZAE K/ANEBNER . BEAE VO BAERBOR 2 B 8ds i AW AE, 1t
GeAr b 2 K, WHFERE S NI W AE . WIS DTS 7 B 2 SE VW FE 3 T I 1 2%
WNAE, T B AT B AR SR L, TR A7 st o Bl ek, BT e A AT FH 1
GO, kg IR WARAEA . XRh AL R A Sh AT IN. — AN B AR
PIRAT SLVF Linux T E M RGN, HEAFR T HEZ AR

[ i 25 A 4 — P AR AT T ) s, B A DT A7 v e — 4% AT 1) L
AR AT B K AT O B A A s B A S (S e ARV N R AR A L A A
5, 152N EEHLAR ) RAM BRI AEA 8D o Linux WAZSEIL T — L8P 4l A2 # £k
P ATE B A7 (UL R AR I HD 198 K5k, X8 RAT7E ies
TR AL # K50 B Wl AR AN TG B U947, U A A 3 i B8l R AR A T I

AT 3 RN G5 A7 18] 1~V 45 n] LA I /proc/sys/vm/swappiness K 3, IX AN SCAF AT
PALE 0 21 100 (R HUE, ERINA 600 B m B R s 0 1) T 75 W AF TP IR B L2247, 2
I AR 3 7= B A6 1) 337 B DL G247 AN S AT A8 e

SRR (locality of reference) [ 75 — Fl JE 202 20 1] J5) 6 1 (sequential
locality), &% T 204 B IESL A H B e 36 T 3X AN BRI, X SEER T G2 A7
LR o TR A5 BF LT 3K IS AL 285 s b e BCSE 22 (%) 25090 21 U A7 1 30
E—2 8 RS IR e WA M S B — el ivF, S BB T ok
PR . RS U K R S s P A AR AN TR R FE, TS R
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TR o Tioh, ARZ AT DUAE ERE 3 VR 5 — H i ORI I 58 il P e . (e i A 2k
(RIERE,  n RBERE R SE0 45N R KB R AT — NPT I B0 5K, A ol AN
AL AL 1/O Ty L RRE T B 4 2L

MITGAF AL, WAL BRIt 2 A 1. W R e B D RERE R4
P TIUE SR PR B4, PN R 3t B 0 058 i 10, AT Ui 9 B 22 g i o i3 7 1
/N 16KB, i K 128KB. 2, W A% R BILTIUEE 36 A3 e B AR AT A3 1 1) i
H——At 2 U, A SO R e iy AN 2 3 2 1) B ——"& AT A58 4 5K P T
o

TGAF FIAFAE X R PP SR VP B W 1. RGP I — OR BT Z 1k
ACAE LUIYT A 0T 22 A7 LA 49 21 50 20 4 A (BR AR 2 A8 F ™ 28 18] SEBLIK A — 22
19D o ML, AT RCR AR B UL KBR EEA I T8 47 o 55— Jy i, ]
DA BAARZLL, HZHAI N ELLSOE VO MW 2 T RIHLYT .

2.11.3 li[AE

BT AE “write() BIAT 07 R BB EE, N R A 22 b X ok GE IR
o BN EKEGIER, B G —DEPIX, IRz X ARl
7 WE I, IR FERE WA I DB LG BT, DR, EE SRt T BLIR [H]
T o AR R AN B S K, G2 DX SR AR Bt . AR S 3
Al 358 23 PR 9 SR U SR B () 2% i X

T TS [ 27 o T B N, R SO R N AR B TR . I 2
Prigmls . LN AN S AF o fil e [0] 5

o N NAE/ANTBOE M BIE I, AR 22 X giss 1S 2G5 b, o B
RIZE 1P X AT BES R B, SRR TBON A7 2 ] 6

o NI GE T IX T i B8 I BIE I, 2 DX Iel S R A, BLtk
Sk 3 G KA R AN o Pk

(0] 5 |y — & 0y fi pdflush [ A% 2k BE 8 VE (HEDN AT B8 /& page dirty flush 2
B, AHWERIEE) o UL EAG S — MU, pdflush SRR, JF TG
FENE B b X AT BIHEARL, 2B A il A 45 A1 05 A2

A BE [ I A5 2 A pdflush ZEFE7E RIS o IX A MOZ S T S5 4 R FF47 P i
G0 A 2 o A 2 dlE G LA OR AT S A 1) AN S s AT B R AR I, HAR S
BAEABAR R R ok an ok B H At P & A7 E 5% ob X A7 A5, HoAth pdflush 2672
s APl g. KSR T LI A — A SEHi i pdflush 25
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FE (bdflush, — > —2efE) W] G LI AL P A (0 IR [0 R A5 47— M5, M
[ I FeA B % Ak T N AR S BUAHLAS b, Linux ARILAE AT ARV 2 4
HEYERF M RTIRAS o

Ze i X AE W AZ D A H] buffer head S54SR K 7o IXA B 45 F BRER 25l 254
L5 G o DX OQIK My oo e, Bl a2 ob DX T e 2 e . [N, e R gEy 17—
AN 1) S B BN I FE B XX Bl DR A AE TSR A7 P e HIRXARIK T 5, R 22
TREMTEALG— T K.

72 Linux WA h——24 20— ¥ R 5 WA 255
(K1, XA R N A — A TRAF AN — DGR G AF o IX TR B wT L R] I £ 22 o
Gefr (FERNEMZRFIX) FIZAy RGBS 2. BRI, [P
PHEREEAF ] S8 ). 4E 2.4 Linux W SIS ISEAE, X2 DA
i ) et .

Linux H (IR SRS oh 1 R G0 v DAL 51 /E I s e, Rt 2 E EHAE
FEL Y0 A o I B 25 O I ARz o Dy e S X XU, G B R A AT LA ] [ 25
VO (FEARZESGHITIRID) o

2.12 45ig

X—F e T Linux RAE ML AL A VO, 7€ Linux X ——1V) &
AR ERE RS, FUEWAET IR, B, BRSO AR EER. A X
Se g VEARIEAE FE I Unix I3, 762 FPbsUEh #06 1R % .

N g A VO, DLARUE C FERRUE O $2 0. brifE C FEAUAN
T P A gk VO St T OGN R RE R Tt .
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E3E ZhmAkd

BATR A — 5 — T RIS, O U RS S, B Vo
IR TN - PP IO RERE BR AR A 2 2 T I AT I . DR, 9 Sk DA R /N3 4
AT AR, 1O RS R BRAR

PR R B A R G0 B 3G 2 it 2R B i, BRI — sk
1024 X5 — R 1024 75 AHEE, R G E ROE A, 1 R K FEA 2 bolek
R, R AR LK T E K BE AT — R A4 AE, SRR A 2 g AR
(o TR R /N 1K, BEREL 1130 774 A B2 45 4 K 22 EE R UK 1024 715 1Y
.

3.1 HR—2£+% 10

5 N W SO AT R 22 B R 1O T SR IR A T P 22 vk 170, T
UG 1O AR P A AN A & A WAL Th g O, e DAPERR e b oE, T
DA F5 AR 223 W b AT o IR A58 e iy, TR T IR, N
W SRS AR, 4L AATAR VO 7 SR RN T2 25 45 AF R 28 vh $icdis . 3 AN 1R 0
P R B RN T R R R

DA = 2% [ B 7 dd o )

dd bs=1 count=2097152 if=/dev/zero of=pirate
K S50 bs=1, XA A2 dE47 2, 097, 152 RERAE (BRI 7)) Wtk
/dev/zero(— MM ICBR R 0 SCLFFLI RE LB %) H 4% U1 2M 21 SCAF pirate H1. 15k
U, BSOS AR KL 2 | IR B H4E BRIk — A
IAE L FEAA TR ) 2M 2 $6 U1, (ER AR IR 1024 75 B

dd bs=1024 count=2048 if=/dev/zero of=pirate

AR AR S HIAT R A 2M 55 A BAR R A SR rh, B AT 1024 9] B
HEA IEWRAER 3 — 1 RERN, MRS EREEN. RPidxTH
DU AN AR A O DU K/ A D30 1 dd iy 4 RE 2 (0 I i) CFH =0 AN T f
D) o S IR TR] T FE AR IR B 1), P I R] U AE R A R R AT R A
(RIIFTR], 1M 28 e I A) 5 48 HERE A A% R 30T AR G0 T ] PITif AE R IS T)
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K 3-1 BRI PERE 2

Block size Real time User time System time

1 byte 18.707 seconds 1.118 seconds 17.549 seconds

1,024 bytes 0.025 seconds 0.002 seconds 0.023 seconds
1,130 bytes 0.035 seconds 0.002 seconds 0.027 second

18 ] 1024 575 P R /N BEATHRAE R 1 F T AR B, 3RS T B ORI PE fig 4
The B2, EARBE R DT KWK D GXEERER D RSN
D R RN R PO/ VS, B4 2 SRR AR 72, RIAE FF 2
TR, 1130 45 13E R T8O AR T IERE, REL 1024 FZA5 15 K
BT

N TR HIEA R, T B S0 AT RE M B e K. Rp B g R
KPR /N T REJE 1024, 1024 BREHUS, B0E 2 1024 WA ARG,
/dev/zero [P K /NSLFR _F & 4096B.

3.1.1 BRA/)

SRR, BN — M 512 74, 1024 £, 2048 T, Bl 4096
o WK 3 — 1 PRI, R AR FE T H kR A AR e B R
R /N BB RS s A BOR AT (Mo X2 PR O N AZ RE A 2 T 2 Ji o B A2 ).
PL, A8 B AN B — AN B 0518 1 BB — AN Ferb (1)1 K DR G 37 SR A2 Hoxt 5%
(1), AT RART 1T O 1) N A 44

it H RGP statOFRA TR AE S L2 1 18) 84 stat(1) W] LU A 48 & W45 1
PR/ 58 b, — RSO FRATA T EE AN G U1 HR .

h VO #ARIER: — AN R/ F 2 AR A IERR 1130 XA — DML KD
(FME . Unix [ 52 E3cATBRAC 2 1130 7491, KPR ERNSFESE — Ik
BRI S ELVO AR AH AL FH PR /N 1) B A 8L ot AT LABIT 1B AN XS 55 1) 1
Ko HEARGEREI RN RFE T A HAE PO 55, R & i 3O BB A 2 vk
DT ARG IR

SR, o 8] PP 1R 77 0 2 T — AN DR/ Ry s T B O /N 3 00 A% 1 2% o Xk AT
[/O. 4096 BY 8192 “7 17 IR AR ABAE.

{HL [ 7 R AR 2> LB Oy A AT #E. RE P AR AT LXK S, AT, FILRAS 4
KA AT ERAE, ARG P Wiag Pk, b T OGE X R B, B AE A
P10, B 805 NBE, S WA AR bk A R I ph X . M2 ok
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DRI B AN E AE (R RN BEASGE X S e — IR AR P A S
Hio [FEE, Bl — KR AN G2 XN HLEO 55 (8l . 24 B R e AT A0
FHEETE RN, SR X P 8. fn, MR O, S A
R B 55 (0 XIS o IR GE PP X KR DBEE A Y, AT IRKI R
Tt

PRAT LAFERE e b SEBL P G2 b o 25 AR 22 S B N Y it i A r S I P 2%
PR o SRR o B A F B 1/O 2 (C Bt FE ) — 50, ISP ml LB i
ey HL D RE s K Y 7 G20 5 %o

3.1.2 frAE1/O

C bR FE P At T hr itk VO 2 GE ] S PR A stdio), HorprSEIL T — AN B8
GH PRI RTT . XABRUE VO PR, 1 HIhResi K. 5 H A FE
55 (0 FORTAN) AN[A), B T i sl A A Hus S AR SRR 4, CIiF IR
AR T A = 2 T RE PR AL R SRR, AR A VO N FESCHE. Bl C B
MR, HPAIIER T2 iz 0 D Re i e £, B 77 dh b 38 250% pR 2K
e H S [a] PE DL K 1/O R4S . Bl A G 26451 B H 7 G, #E ANSIC 2 i & IR T7F
AR (C89), IXLEpA I AW N CiBFARMERE. BAR C95 FI C99 #E A T L
B, brvE VO S 1989 41 W41 i 1) s i AH L 8 A K

ARFER TR e H P &b V0. BN B & TS m AN, 1 BHAE C Az
HEZE P SEIL, DRIGET R, OGP, S5 SRR 2 il it C ARdEE e . — MR T
T W AZAT HFRAE VO 52 AT P 22rh, &2 HEATH RGEHH], IXLLHR G %
BT A A BT 2 7 1R 5 SR RAT R Ja A R TR E

C bRl 10 55 25 25 BF P S I OR B — SC B 40 77, 17 AH OC S BILE 4 i N — 26
P REMREIE . ATMA KB —F, FZEIRIAR Linux b H 0 AT
., IXEERR TRAT N B E H glibe SEIL . 7F Linux i B85 58 AR AR AE 1IN A%, IR
27 LLFE

3.1.3 X%t

Fr#E 1O BIFE A B A SO Rd 77 BUmAR 2 2 eTH B CrME— 1
FRERF, BRGNS a4l (file pointer). 7E C bn#fEE HL, SCAEFREF w321
— N IATRE . SCHEFRE B FILE 8 4R 4K s,  FILE 2R @ AL <stdio.h>
o
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FERRUE VO Hf, — AT IT I SCAF YA i (stream) o Y0 AT AR ST IF ALK (i
AU, 5 (), B A e G S i) -

3.2 FTHXH
A fopen() F1 T DA 52 5 £ A

#include <stdio. h>

FILE* fopen(const char * path, const char * mode);
XA bR BOR 38 45 2 A X FT I ST path, IF 28 & R — AN B R .
3.2.1 R

Z R mode 38 LUEFE 17 AT IR 4R 52 SCfF. Enl DL R PR # 2

r
FTIF SO R B 38 AL AR SR I TR IR 4k
r+

TSRS o Ui E AR SO I TR AL

w
TR SCAE IR G, WER SCARAFAE, SCIF S E 22 WER S ANEAE, B2 481
o YESLAE ST TR AL .

w+

TIPS IR S o A R SO AT AE, SO i e W R SCAFANATAE, 8 2 4 )
e WA B AL ST IR

a

FITF A AR IE B B N o R SO AN AR E s B o I B AR ST
AR P B NI BAE T A

a+

FIHF AR IE A B2 S o I RS AR, B BB, TR 8 B A8 3C
PERIR . T BN S A SR .
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2 AT RIS AT 4T b, (HIXAMEALE Linux R IE % S8 20, —Se i
R A AR B 7 SO e SCAS T — 3 1 S, I H b B e 7 e 3B $T I F .
Linux, F1 T A 155 & 0] B 0P 8 VE R g8, BAAR [R) 119 7 26 A SCAS A — 3t o) S
-,

&I fopen() iR [l —/N 5757 FILE $84t. KM, ‘&3 9] NULL, 1y H AR
1% & errno.

Blan, RS $T JF Jete/manifest PAAEEEEL, FB S 5 — AN e BE:

FILE *stream;
stream = fopen (”/etc/manifest”, "r”);
if (!stream)

/* error */

322 BEXEEARFIT NG
PR 2N fdopen() B — N & T TF I SCAFR IR T (fd) 3 li— N

#include <stdio. h>

FILE * fdopen (int fd, const char *mode);

fdopen() 1) AT HEAL LA fopen() —FF, 1 H 0 VA E A AT T SCAFH A 175 1 A5 C
VLic. m]LAFRE B w Al w, (H2 EATTAS S B W SO o 3 R A7 B 150 A SO
TR ) ) SCAF AL B e — HSCOF R R 458G 3 o0 — AN, IUAS B 3% A 1% 30
PR R EEAT VO ORE X Al G o f 2T B2 MR &
e S, R SR T AT R TR O PR AR 23 0% PAAH N B SO R IR A . DD
), fdoepn() 3 [B] — AN E L I SCAF R £ JSMOE, 3% (Bl NULL. 4, 1 1 ) 4G
it open() RV HHT I /home/kidd/map.txt, 28 5 FI CL A (¥ SCPEHE IR 75 B gt — A 6
B FR) 9

FILE *streamny

int £d;
fd = open (”/home/kidd/map. txt”, O RDONLY);
if (fd == -1)

/* error */

” 44

stream = fdopen (fd, “r”);
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if (!stream)
/* error */
3.3 KA
fclose() BRI K A — A48 5E [ :

#include <stdio. h>

int fclose (FILE *stream);

P A 8% 28 pP AR IE A S IO Aok S e BT I, felose() 1R [H]
0. ‘RIS IR [A] EOF J HAHM (1) % & ermo.

3.3.1 }<HABRIAR

fcloseall() B& £ OC 1 BT A IR RN 2 iy dEFRAH OG0, R AR VR N, FriHEHw
Hj’ *ﬂ:{ﬁ%ﬁlﬁl

#define _GNU_SOURCE
#include <stdio. h>

int fcloseall (void);

KMZHT, PSS e XA MBUIRZRE 05 %K B0 Linux fr
AT o

3.4 Wit A ERE R

C br e FE SCHL T 2 Bl UL b 152 ORI (10 7 ke X B 70 4 5 8 = Bl i W
FI: B Y IR BE HG FRAT A BRI N 3 O B . O T AR R i A
i, WAL 2005 3T I v, AEMTER T w sl a FIREATRT LL,

3.4.1 BFETIFEEL

THHY, PRAR R N o A R R R PR L 2 — AN . BRI figete() M LA
FH R AL o 35 BN 4

#include <stdio. h>
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int fgetc (FILE *stream);

XA B BN B — AN PRI AT S AT R O int 3R 0], 9 ER
KN T R Y R s SO 4 AT AR DR AR XXM S DL T EOF X iR [l
fgetc() (R1IR [BIME A LL int BEORAF o LR [BE ORAF D4 char 87 rp g — AMRE ILE
RIACK B R NI AE] 1 AT BEBCRAS 74T, A a iR, RJE LR 7
FTENEER

int c;
c = fgetc (stream);
if (c == EOF)

/* error */
else

printf (”c=%c\n”, (char) c);

stream 5 [1] [1] Y78 06 20 DA A] 5248 T 9T
3.4.2 BFFHFEIHRNGF

A B N S B T AR AT ORI Y PR A XA R B SR VAR A
B, WARARA T EAZ P A, w] Bt el

#include <stdio. h>

int ungetc (int ¢, FILE *stream);

BEUCH AL ¢ S % — DI 5 P AT R Rl b o e, 3R ] s RGNS
iR [7] EOF. i J5 i Uit 25 32 7] co W1 R 2 AN FREBTIA G, e A4 LUE P
Ji R Bl =g i, HEHEANMSEIR M, POSIX fi th, 78t 8] B A7 35 N1 K I
SREDRIUE — BUm e2h o AR AT 22 S IR AV — ol nl. AT L5 1K N A7
Linux fEVFIERRIRERTRIE] . — ORI 2 AR B 2 e o

UERARAE A ] ungete() 2 J5, HAESHAT T — DA R ZATHAT T —KOEAT
PR (AT R 88 e i) MR, & S B HER I 7R E 5T £
A BEREI 2 AR S IXFE, DR BT i ZeRedh A b X

3.4.3 RITHIZEL
BRE fets() M — AN T IR TP I — AN T 4% B
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#include <stdio. h>

char * fgets (char *str, int size, FILE *stream);

XA BB B size — 1 AR, HIEEARAE N ste TR U
FHAR, TERFWANFFRARR. S8 EOF sl fT £f7 I e A 45 .
RELH] T — N RATRE, \n” BEAEN stro

SRR ] strs RO, IR [A] NULL. f40:

char buf[ LINE MAX];
if (!fgets (buf, LINE MAX, stream))

/* error */

POSIX 7t <limits.h> H 5 X T % LINE_MAX: ‘& & POSIX 17 % il 4 1 fig %
Ab T NAT B KK o linux (1) C B8 U B S AL IXRE (1 BR 1 (17 7T L2 AT:
B, (HE AR % LINE MAX &2 H.. o] B RIS 7 AT L LINE_LMAX SRARAIE
LA 1E linux R, IZAEACE AR S . B X Tinux RSP G 7T 50T K
/NP BRI

344 ZHEFEEFSFS

fgets() 2 TAT M 15 BIE 5 2 AR A F . (AR 22 I fige e AR BRIt A IS ik IF
REEH D RAFMAZBATFF . AR I K E WA LD BT —m
AR DGO T TR E R B BT A X . WA R kA, ik [Hl 122
M AR ANHAT RFAR D & I Y

H fgetc() 5 —> fgets() F-AME. B, i IACHD F BE G S E n-1 AN
H st SREMNEA\0:

char *s;
int c;

s = str;
while (--n > 0 && (c = fgetc (stream)) != EOF)

*s++ = c;

*s = "\0";
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while (--n > 0 && (c = fgetc (stream)) != EOF &&

if (¢ == d)
¥——g = "\0’;
else

*s = "\0’;

B T AEZE pF X AP AE NRATAE, B d BCE " \n” m] DR LA fgets() ZRABLIY 2D

)
[aYay

M fgets() MU SLIL, XASEHLT 3wl e 2 2, DO E A TR 2K
fgetc()o AR, IXAEAT—IFE K dd B 7 ANF . BARXBACHS L T 3L 2 (1 %
oM, EERAATEZ RGN dd BEPH bs = 1 5HEKIAR ST 10 7t
H, AR R IE IR & 2 BRI [ 7L

3.4.5 IEEN i HI T

— e RN FUR TR A B T R AL S Ok 1) 4
W, Gl C gt . R, ARdEi N RS T PR fread():

#include <stdio. h>
size t fread (void *buf, size t size, size t nr,

FILE *stream);
YW H fread() 23 o AR B2 nr N EHE, BN EAE AT size N, IR
PETRN 2 buf Jrdi [ 22X o SO BT 1) i RS 2h B H 280 iR .
BEATCER AN E (AN TN ED Bk e] e XA e ik o] — A B
nr /R B R W s SO g5 R . AN, R ferror() Al feof() (AL
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JE T B R AN SRS IGO0, AT RERITE A AL 13X R DU — 1
N O A2 K, x5, g, TR IOARE, AR E R 3k S
P, XS5 — AL AT RE S AN T B A, B %R A At 2R A R A T
RE AL O L o
fread() £5¢ fi LRI 72 NG 2 i R B N RN TE 3R

char buf[ 64];

size t nr;

nr = fread (buf, sizeof (buf), 1, stream);
if (nr == 0)

/* error */

AT SR fread() AT ) fwrite() I, FeAT 14 F— LT 2 I 41 1.
3.5 Bk E#E

AT R, C bR g ST VF 22 JH KR ot 5 A b (1 s 8. AEIX
RAVE A=A BN S BAE N Tk BT RRNEAN, FRAEEAN, M
CHERE N XLEANF KGN TTVER T VO ARG 1. O T R S 2
i, VRALZRUAS =2 00 R AR AT T b2, BR T r NPT Sk .

3.5.1 ¥35891Fi8

JITAT BB A% e v AT B o0 55 B0 Ko B e B3 M6 ) T 4 A A7 AR — A 1]
7 B HR A AR A LA KN AR AT B2 5 o A, AR BR AR LUK
SEMRLRE (100 2, 4, 8 8L 16 7-71%) K5 il Ao IR A B3 A A 2L gt k2 Tl 45 A
O MUHETTAR,  HERE W20 M N5 2 R R B AP T AR e . (A, C AR (A7 1
AN [) S B kX 51K B RO, A RE B X FRIN, IXAR IS C il
R RANARIINS F50 B, —A> 32 78 Ll 4 A7 55 1 5 —Fh i ikl
s A int ity BB AE RERE 4 BEBRIK N A7k o U5 ) ANXS 55 (K B A6 AN [ 1)
AR G50 EAT AR RE BE IR R BB 2R o — LB AL B 3 B U7 1) AN XS 5% (R B dh, 1H 2
AT MRRPEREB . AT L8 10 b PSS HRACAS G5 U ) XS 55 10 Ml o HL A
BIX At S BUEAE S0 . R AGE, SRR BEER  1 Rl X E 57 T
AL Bt , T 5 B AT FORRGAT o T, PR B S S B, i HOXS
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FRFEF AT . AEAL PR EERIR, T-ah AT A AF 8 BE,  fi T A A ik — 3k o
Hdls, FNHEAT LS TEAE N, X SFACIE R . I R SR N Y R R X
Berhe NS RN THE R 55 1 N 2

352 BABEANERH
5J fgete() AR R R i fpute():

#include <stdio. h>

int fputc (int ¢, FILE *stream);
fputc() PRECKE ¢ LR AT (BN T — DR 5 72117 5N stream 45 7] [
e I TERN, PREGRF] co I ] EOF, - HAHRMN 115 & errno.
PV AR i 5

if (fputc ('p’, stream) == EOF)

/* error */
XA p BT, XA TS A
353 EANFHEHE
PRIEY fputs() HRAE 25 € BV 5 AN — A S8R A1

#include <stdio. h>

int fputs (const char *str, FILE *stream);

fputs() (K11 HIHG st 355 170 19745 7 1O P AT AR 20 B A5 38 70 SN stream 45 [ (1131
o I, fputs() R Bl AR R RGN, 3R [9] EOF.

NI OB EET T SO IR SN, K5 4558 B 74 R N R IR
S SEP IR ®

stream = fopen (”journal. txt”, ”a”);

if (!stream)
/* error */

if (fputs (”The ship is made of wood.\n”, stream)
== EOF)

/* error */
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if (fclose (stream) == EOF)

/* error */

3.5.4 5 N_i#E|EE

Wi RRE P /g 25N R, WA AT IR AR A R N T H
BAr i BRI GIWn C A2, brifE VO $24E T fwrite() MIEL:

#include <stdio. h>
size t fwrite (void *buf,
size t size,

size t nr,

FILE *stream);

W fwrite() & 48 buf $5 1 1) nr D JC R 5 A F| stream 1, AT EKAN
sizeo SCAFFREN S M RIAE 305 AN I F5 KE

IS, 2k A5 AN TG ER A E (A2 AN . IR [B/N T nr (2R W
KA T E R

3.5.5 & 1O RHIFERE

PAELTATE — D05 — 92 fs Bt — e BINRE — B4 E T AR ZNY
LB VE 2 BB IXANFE P 1 6 E SCT A& # pirate, 285 A W] T A~ IXA
KA AR & h?@%%TE*%*AQE,%FLL*A%ﬁiﬁwmﬁﬁ
R e H AR . W ARG, R AR data oz R A7 fif 21
pirate Z5 M 1K) o — AN SR o fi i R RIS SR 1R A A ) b o A

#include <stdio. h>
int main (void)
{
FILE *in, *out;
struct pirate

{
char name[100]; /* real name */

unsigned long booty; /* in pounds sterling */
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unsigned int beard len; /* in inches */

} p, blackbeard = { ”“Edward Teach”, 950, 48 };

out = fopen (”"data”, "w");

if (!out)

{
perror (”"fopen”);
return 1;

}

if (!fwrite (&blackbeard, sizeof (struct
pirate), 1, out))

{
perror (“fwrite”);
return 1;

}

if (fclose (out))

{
perror (“fclose”);
return 1;

}

in = fopen (”data”, ”"r”);

if (!in)

{
perror (”"fopen”);
return 1;

}

if (!fread (&p, sizeof (struct pirate), 1, in))

perror ("fread”);

return 1;

if (fclose (in))
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perror (“"fclose”);
return 1;

}

printf (“name=\"%s\” booty=%lu beard len=%u\n”,
p. name, p.booty, p.beard len);

return 0O;

}
i HH R AR SRR )
name="Edward Teach” booty=950 beard len=48

WATH AL, B RRRKE. MFEFERAR, —MEFEAR
T O 5 A — AR AT RE A AN T . A U, AN )RR e — B A
[FI L% L (0 7] — AR e — T REAN B L 6 B L fwrite() 5 N IO Kd . AE AT
B, TR R AR AT S K RN S T, B SRS I B
T Bt affil. XL R REAEM AR € ABL 4 € HLEL A4 g fRUEA
Al .

3.6 LA

W, IR E R A M. nTRER T BRI — AN R AT
Wk A, B EEB e . W S I, R AT RE W SR BCE N ST M AR AL
Ho ANEAH AN, bk VO $24t T — RINThae S T R G H 1seek() 1 B %L
CH B itigid). fseek() PAEL, ArvE 1O f i AL BB B8 1) SCA
W i offset Fll whence Fi & FOAV i

#include <stdio. h>

int fseek (FILE *stream, long offset, int whence);

B whence # % & & SEEK_SET, 3 1f B4 ‘& #% & & 3] offset &b. 1R
whence #% 1% & & SEEK_CUR, SCAAT B 8% e & 2 Y A7 A7 & 0L offset. 414 whence
et E ) SEEK_END, S B 58 2 S AR N L offset.

J D) ) fseek () 3 [B] 0, ¥ 2 SCAF S5 AR A5, IF HLEUHY ungete() #:1E. 4 %
i, e IR — 1, I HAHR ) % E errno. f i LIS B EVA UL (EBADF) Ak
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1% whence 24§ (EINVAL). 734, FrifE VO ib$2 it T fsetpos() BR2K:

#include <stdio. h>
int fsetpos (FILE *stream, fpos t *pos);
XA bR BORE L) A7 B B B pos Ab. B R whence 1 SEEK_SET
(1) fseek() Difie— 2. BTN E R A 0. AW, 3R [A] -1, 3f HAHN HL 3 & ermo 1)
o IXAN BRIl CRIOKE 2% 21 (1) 556 B 1Y) fgetpos() B4 R AR (I UNIX) Aefig 2
PB R R RN I E KT & EReft. X6 b, XA e HoE ME— RE
WAL B BCE TR 7k, PO C KRB A e AT K. linux BIFEF—
AMEIXARE D, BRAFEAA BB B P B 6 B
FrvfE /O WAL T rewind() B, R & H B

#include <stdio. h>

void rewind (FILE *stream). ;
ZI
rewind(stream);
L (VAT NG 2B TR 7 R A R
fseek (stream, 0, SEEK SET);

HeAh, B T AR L. R rewind() A IR BIME, B RESE B AL
B AR R W pR i R A BRI DR, T AR P ] A A4S ermo,  JF HAG AT
RAAR AR Z R A% . il

errno = 0;
rewind (stream);
if (errno)

/* error */

3.6.1 IRBHARMNE

M 1seek() AN, fseek() ANIR [0] BB Ja AL B o — A AR LB it 17 XA
Thiig. frell() B AR 1] = i it i) A7 A
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#include <stdio. h>

long ftell (FILE *stream);

EURI, BRI -1, H AN 3% E ermo. EFEVERT, BRVER N fir 4L
T fgetpos() bR %L

#include <stdioh. h>
int fgetpos (FILE *stream, fpos t *pos);

R, feetpos() IR 7 0, F FLKF 24 i (K47 B B E 2 pos. SN, 3 [F]
-1, - H AN ) 3% E errno. il fsetpos() —#FF,  fgetpos() N AEH B 4% ST B IS Y
(19E linux V& b4 it

SEME NS
3.7 Jik—1

PRt VO FERRME T — AN HREH P 2o X5 NN, IF BARUE BT 11 B
HB3 I write() 5 AL, fllush() BRECILAL TIX I Rg:

#include <stdio. h>

int fflush (FILE *stream);

VI Z R EIN,  stream 5 ] IO P IR BT K 5N I EUHE 9005 UE (flush) )
WAZH . a1k stream J2 7511 (NULL D , i3 BRI S s v, iy
fflush() IR 9] 0. M, ‘&R [Pl EOF, Jf HAHMN %% ermos.

T ERAE fflush() R ECPE T, AR 06 2003 A C pR 550 4+ 1) G2 v KR Y A%
H A R X X A5 20 T A P8 B g2t AR 2 it C sz ok
ey, EAREAEH R, A S WA S ] e R R I R D —
PR AR P, I s TP AR, APATRGE WA, HA 9
BB A AL S0 VT i) IS R G A e AT . filush() H A 7 22 e i 2k
TENBINZEM X BORME A Zoh X —FF, 101 H. write() 22 8% B4 18 H
(o X IEACRIUE S GES 5 NP BN BT — A 2L 75 3%, AEH fsyne O X—28
PREL (ILEE —FE AN 1/O). B2 (s Ol AR H fflush() =, SZRP R H fsyne(): At a2
PSR RAE 7 2P XA 5 N BN, AR5 DR UE A% 22 01 DX 4 5 N B A
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3.8 $EiRFISCHER

—LEERUE VO FE 1, Bl fread(), n) I H AR RIS BRIRE IR 22, K
EATR AR 452 F EOF BINLH]. 78 —2L35 6 vh i X L8 pR A0 i, 75 221X
S E T I T RIS R BE TS . bR VO A MRERAUE T RN B, R
1 ferror() MEJE R LR E T 8 iR br &

#include <stdio. h>
int ferror (FILE *stream);
HU b 2 L i Y A R AR VE /O BB E . W R AR E IR E, REUR
FIEZAE, 5 NERE 0. BREL feof() MINR SC 145 A & B i &

#include <stdio. h>

int feof (FILE *stream);

MBE AL RN,  EOF brits & L EhnE VO pRERE . WERAR S
WE T, REOREEERAE, HWRE 0. clearerr() bR A FIH 25 B 1 FH SCAR 45 2

bR

#include <stdio. h>

void clearerr (FILE *stream);
EWARFBE, W HAS R KA JTEME SR T — AN EEEW
). RAALEKLA error #1 EOF A& 2 J5, RA W LU clearerr(), AR ixX S6454F
AT ) A5

/* 'f' i1s a valid stream */

if (ferror (f))

printf (”Error on f!\n”);
if (feof (f))

printf (”EOF on f!\n”);
clearerr (f);
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3.9 FRIFKEXBISTHHIAR R

A, NG SR SRR R AR T (B . flan, 45— ORECEIFRHE IO
PR ECANAEAE IS, v DI i 1) SR IR R — DN AT R H . 8 TR0
P SCAFRIRRF, AT LS A fileno():

#include <stdio. h>

int fileno (FILE *stream);

BRI, fileno() 38 [RIFIGEAH SCHC I SCAFRER A7 R, BiRE— 1. H
B 245 € AR VR B A Al B8 A AR IX PG DL, 31X I % bR B B errno T BN
EBADF. 3 # A @ i30R & A A br e dm AN B A R . A fileno() B 2
J7 0 T B R R R AR . DT B B S, B BT SR IO R IR 1T
RPN P REAT M UE (flush)e 0 4F, HEFKEAEIRAG A 10 #:1E.
3.10 $=HIZE

FRfE VO SEIL T =R F P g2 o, i HOW R R E AL T — AN H RIS g2 vh X
KRANFIERW B . AR P ZehfRyEARDIRE, HEH TARMSG. T
[H] A2 — L3 I -
ANgM
WHPATH P St Fil HRRAS BN BRI M P 22 ppox 37, XA ik
A PRERREAZE AL M
TR
GEPh LT AT AT . BEYIE BIHAT R, SR X WP AT BN A% AT S piox i i
BRI . R, e 2o 0 BRI 22 o 7 X b v 3 LB BRA AT 2201 o
g
G AR AL BT, R AT IR g b KA, i sl T X
o BN BT RS A DS RIS E SR o (1) o brifE VO RRELGE T g 58 vh o

KEBIITEOUR, BRI R R B 20 o ARTT, AR#E /O s defit 7 —
A FH e 42 A FH 1 282 v 28 28 1) s

#include <stdio. h>
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int setvbuf (FILE *stream, char *buf, int mode,
size t size);

setbuf() B &1 B e ph IR, B A2 LUT I — b
IONBF L2z
IOLBF A7£Zn
JTOFBF B2

% T _IONBF f1i5 L K buf H size # 20 7, buf A] LLFE [F] — 4> size F75 K/)
HIZE a5 Ta), FRiE VO 2 FIE SR IAT R 45 2 i B 2 0o 2R buf =%, 22 XU
H glibc H 34 AL

setvbuf OO p& B ZIAEST JH i e, ABAE AT AR 8 AF 2 W g M o Bl Zh IS
‘BIRE0, HAR R AR

FE % P IS LA AT 2 o X A AE . — A WA R A2 JE 22 i XOE X
B 0H ) B 3h AR5, I HAT I SET R i3 S It 4 0l . 0T = 2
ANEALTH — > main() AN X, HEA DA MOCHm. Flan, LU
HA AR

#include <stdio. h>
int main (void)
{
char buf[ BUFSIZ];
/* set stdin to block-buffered with a BUFSIZ
buffer */
setvbuf (stdout, buf, IOFBF, BUFSIZ);
printf ("Arrr!\n”);
return 0O;

}
XA R 0] L I A 8 TR A i A 3 O AT Ry A D 4 R AR ROk

BRI, TP RCE A BT BRI S2rh . BR T ARAERR RS, L AT 5%
PR, T HOX RS 7o SCMFRBGERIN, IXAE WAt L T . BN B ph X
K/NEAE <stdio.h> € X[ BUFSIZ, iy HLAE W 1% Ol T X2 L YL £ (— A
HEBR I/ [ B A LA o
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3.11 &iELE

e RERUEAE A DR P AT I 2 A S R e SOE S R ik s
8] (1) 2 AN BERE . WERASKICEE R 25 15 i okt £idls S R R AT A, £ T LU ]
I T8 O 2 Al . SCRP R AR A R S S L) CORUEAR Bk e A RE
S5 SRORIEL A EATT 4. brdE VO (i X LepLil. o H, X LEpLHm
EANBEDE AL T K. Bln, AR URAR g 4R B, Rl X G- Boharis
AT AACRS) RS A VO B AR R BLAS AT LG 00 b, AR AT REAEGI B
PLRIRSE R e AT, BATS IR BRI IZE M 5

PRUE T/O )RR ACA i ER R A1) AENIRSEEL R, BE T e, A
BBy, MOV STIT RGN I P AT B e . — DR ZARAPATAEAT VO 37
Ko WO SEARAT BN HL A P AT & 2 fE . WA B2 AN BT AR R IR B e RE
AREACHE ML ARAT VO #84F, DAL, 2SR ORI B RS0, beifE 1O #
(=IO

MORAE S B Y R, VE 2 N TR e A L A ek SO P S s R T
Yo Bildn, WERZAEREIEAARIT TR, NP Ay X 5K
BAT IR 5E e D TIEBIXAS H Y, AR 1O S S B ANFICIR B g it T
— RN RR AL

R SR, ORI B Rl SFE  AL. (H - SRR AT i U B AT 1Y
VO #HAFH b — AR e EXPIGOL N, WA b EE B T4 .

*/

3.11.1 F 3

PR EK flockfile() 2 S5 AF UMD, AR SRAG B, HOIBTH 80 ORI T e
HERE, RIFIRML:

#include <stdio. h>

void flockfile (FILE *stream);
PRI 2K funlockfile() 3k /b 5 i AH G FI B T4k

#include <stdio. h>

void funlockfile (FILE *stream);
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WERBH B IA B T 0, MATIEFRRI A M AR, 5 — MR R
g RAF B XL H T LUK A o 0, — AN T A AT 2 A flockfile()
FH, 1 AE R AT A R B0 1 funlockfile() i T BT A 23 iR 8. firylockfile() 42
flockfile() B34 ZERAR:

#include <stdio. h>

int ftrylockfile (FILE *stream);

WY H N T B, ftrylockfile() AN AT ] Ab B, IR A7 BIOR ] — AN EE
i 0 BV S AT BCAE B, EIRAERL Bnei L AR T A A &R, IF
HigE 0. iEFATE — A1

flockfile (stream);

fputs (”List of treasure:\n”, stream);

fputs (7 (1) 500 gold coins\n”, stream);

fputs (” (2) Wonderfully ornate dishware\n”,
stream);

funlockfile (stream);

S ) fputs() BEAE A 7 A e — B, FATKIZASH WA
Wi List oftreasure” M4, 3 — N2 Al G & e A4 1E Y10 2R FE 1 A fputs() 1
T2 08 FARNS DL, AN R I 2 A R AN N A% I [F] AN R A 1O
VEo SR AN SRR IR P AN 5 X A, I HARTET 22— A~ be 5o ok 2800 H 58 K1)
JR T ERAEIX SR, flockdile() FHE A AH 9% bR Hi AT LA PRI A i) L

3.11.2 AhnsuimieiE

FANG TBUEA 53 4 — R AT N IR 38 A R AL 50K 41 A i
Mg, o DORE B A B B e, IR m BT A% . Ak, Linux 3243t
T RIS, R b E VO 8210, (HREARPAT AT BERE. A5z
B b2 A DB e 1/O:

#define GNU SOURCE
#include <stdio. h>

int fgetc unlocked (FILE *stream);
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char *fgets unlocked (char *str, int size, FILE
*stream);

size t fread unlocked (void *buf, size t size,
size t nr, FILE *stream);

int fputc unlocked (int ¢, FILE *stream);

int fputs unlocked (const char *str, FILE
*stream);

size t fwrite unlocked (void *buf, size t size,
size t nr, FILE *stream);

int fflush unlocked (FILE *stream);

int feof unlocked (FILE *stream);

int ferror unlocked (FILE *stream);

int fileno unlocked (FILE *stream);

void clearerr unlocked (FILE *stream);

bR T EAIANK: & 5k 15 8 e U L 0B, I 28 pR £ 55 AR 6 7 n K ek 2 AT
IR A, an A EBHLH], B P A ST PR uEF TR 15 9F BB s, R
POSIX & S T — S A I8t bR e VO BRE, H F 1 ) B B0 — A & POSIX &
X e EATHR 2 Linux £ 1, V2 HALK Unix RS 5 1) SZFFLL RS2 R
5

3.12 XHHR/E VO B9HEIT

R TEr L. s,

JRUERME VO |z AEH], 2L 5082

i fgets(), A I 5 A BE 8 35 2 225K .
W HFRAET

XIARUE 1O e K 48 A% 2 XU R A 1 B s i o A R s I, A5 ifE 1/O X N
AT read() RAEWH, WA S HIEdE 208 VO b X RJE 49— ETP
AR UE VO AT — AN SR — i, H fgete(O — £l Ak S, X — KM
PUE 1O PP IX 252 MZZ R IX o 5 NSRS HI AR S (077 s 47 : Bl e N gh
SE G PR 1A S B AR UE VO 2P X, AR5 XARHE /O S Xl i write() 5 A
M.

— MR IME R, T8I LR REAN S SRR B AN R AR E 1O 22 ph X IR 4R
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BEORRE XU AN . B vl DABE B8 bR UE VO b IX P st L, AREZRINE
Hille 4 FE P S5 77 22 3 CACHI G i X IR £ s ) — m) fg ) b S 8 — Bl DL
BN AT S XA LI LR T A B EEH, VPR S B AT S8 R
G P X 1) — P BN R R

HEAE SRR, (B AR RE 08 B e W E A, HPAT AN B ANIE K
I, XA LISl AR AL B, f A A IR O b B AN RS 2
Yoo X ULn] LI k43 B - 28 4E 1/O(scatter-gather 1/O) 1 [ writev() B ECRSZHL, 5¢
BOX MR RTFE DN REWH . FRATSAE T —FEIHREU - R4 V0).

AR — 2o JEOUA I P G2 b 2, e AT 17 2L T FRAT TR M s 18 1) 7 v
KA PIZ A — LT g o B B L AT A S P 2o 7 % HER
EAARBIEEE, FrdE VO 3R IR AT .

3.13 &t

PRAE /O J2 C bt SR AL — DN P G2 ph e s Bfsl LA SER TS, et
— MR R BARE WRAT AR R TT 5. VP2 CREFP 0L, SEBr BBR T HRUE VO, X
HAb ) JUF—TE A 48R, X T % VO, AT22 Pt e BARET, #rifE /O &
(RURE— Ml o7 ik e AT HE LB ] write O ) b 4 H 5 i 2 e 2

PRAE /O (NI iR, MR 22D EHT Mo oL

PRATRE R EERATVE 2 RGE AT, i kA S R 5 X i A i S gD
IRR

AETERER KR EEN Y&, A ERIEDT A I VO LSRN EEAT, JfF HBEfR
FrHon 55

AR R A O T AT AT R, R A B A R R s B R Uy
o], (H AT R Z RS .

HECR)Z 0 Linux RGEMHAT, AR B0 2 X0

SR foe KRG AE T IR BES FLE A Linux RG] F 58, AR
B A VO FIAH G R GE T H
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£4E FRAXHETO

TR 5, RAIAA T Linux FEAR VO RGP XL AR
/O A, 2 Linux TR A A5 77 AR Rl 7e58 =5, AT T M8 245 L il
VO RGP 2 B4 TR B P S ARGz vt 2% 2 T — AN 23 (W G2 v i) i
HhIT%, BN C MIFRAE /O . fEA®, FTATHE | Linux 1245090 2 5% VO &
ESTRDAE
KA / FEAE /O 1O o VF A6 B U FH AR [R] B 6 22 AN 2% DX i s B sl 3 5 N #
1B, && TREZANANREI S5 WEATH 1 VO #E.

epoll poll() A select() Mt i, 7E—NFE 7 75 ZLARFEAL i A SOk
A5 I AR AT

AWAFR /O ST 5 21 A7, ] DL o 7 50 1) A A7 58 B D7 2ok A B ST A
WA A RRESR N /0.

A0 $E5 FUVFRERER SO VO A B — Se R fR Bt A%, sEE Tt
I/O TERE.
FH 10 FVFHEFE R T 2 VO 375 3K HAS 06 28 45 H 58 jl; 3 F T A
2 PRI O N b3 47 3 /O AR
ATE GO B S T RE ) LRI N AZ G 1/0 T R 5.

4.1 B1f / BE 10

BUA SR AL 1O S — B nl DLAE LR R G0 H A E 2 AP X 10 VO J7ik, il
LK AR IR I N A S B 2 A0 X, sl0E 8 A Bl i 5 2 2 A g2 o X
o XA iy 44 A DR R B O B AN R P X R, B AN X ) R
o XML — N2 TR V0. MXTH, 28 SR B bR RS REH
T DARRAEZ: 1 1O,

HA / B2 /O 540 1/O ARG I R JLAME A4
TR ALEE Ty 2 W SRR B s 2 o B (g Ak o 1 Sk SO B )

/O $& 4t 7 EOWL IR Ab 21 7 =
M A A VO BRAEREAVE 244tk 1O #3:4E
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(i B T ARG A, B Tt 1R 1O thg
/O $EPEREAr I PERE
JRTE AT 2 AN VO et —AEERE ] LIAT $ A 17 B /0

PRy HLIgE S T 5 FE BERE AT SCER AT 1R KU
AT w] AAE HT A / 2R 4 1O HLALL AT BE HAR I /O 5k, PRUE#RAE
e AR RS 2 S iU [ RS B AN SR X, B e] DL B
e AT B R EE 7 1R 22 A S X e, RIS B S TR R oA
MIZEER o (HZ XA AL L RSO TG 1

4.1.1 readv() FA writev()

Linux SE8L 7 POSIX 1003.1-2001 & ST BATT / ZREEHLII 1 AR S8 1
Mo Linux SEIL T EAT PRk i) B4 45 1
readv() M fd S2EX count 4™ segment %] iov i i) 25 o [X .

#include <sys/uio. h>
ssize t readv (int fd, const struct iovec *iov,

int count);

writev() M iov i [ 2% i X H 2B count /™ segment FE s H 5 N\ £d

#include <sys/uio. h>
ssize t writev (int fd, const struct iovec *iov,

int count);

b TEAEZ A X AN, readv() AT writev() BIAT N A read(),  write() —#FF.
B~ iovee 5 MR IA — DN ISL I ZZ T IX, FATHRIL A BE (segment):

#include <sys/uio. h>
struct iovec {
void *iov base;
size t iov len;

};

PEETE: AL segment T iov 45 R 4A

—_90—



o4 F S 10

— 2] segment ¥4 5 FR A 0] i (vector). FEANBLIIR T T 225 128 R X 1
HEHE R BE . readv() 7E AL T AN 28 ph X 2 2 B0 2 1T 2% v X 1Y) iov_len AN
o writev() fEANFE NN X 2 HT, U ET G X T A jov_len AN E R f
o PR iov[0] 3 iov[1], H F iov[count-1] &Ml 7> 4b F X SE B

4.1.1.1 R[EM1E

PRAE I, readv() A writev() 73 7 IR [91152 55 1) 5 4. IR (MBI % 55 T
Fi A iov_len [ FT. HASET, JRIF-1, JFH 1% HE errno. X8RS0 FH AT g2 iR 9]
ATA read() A1 write() 7] BEIR M5 5%, BB RS R N, errno 2 WCE M [RIFE 1)
fHo BBk, FRdEE T PR RS A R o

S MG O, IR EME SRS ssizeot, A1IR iov_len [ AR SSIZE MAX, I
AN AL, 3R] -1, errno BE'E A EINVAL.

5 R OL,  POSIX B count 420 KTF 0, /MF5EF IOV .MAX (FF
<limits.h> H5E€ X) . £F Linux #, IOV_MAX iffi & /& 1024, @14 count K 0, F
A IRE 0. TR count KT TIOV_.MAX, AthbH, [A] -1, errno XH A
EINVAL.

4L count

FE 1) VO B AR, A % b 200 WO A% B3 4 R oK R s B AN BE (seg-
ment). I H, HE ST count (KNSR REAT 0. F OO H Y, Wik
count A& W5/NRUE, WIZSFEM EQIELASBL I s &0 i A AE, K3k
fHPERE LR — 225 T . XABIE AN 8, PTELAIR count /N T45 - 8 I, [
/O Ao LA Ff v 2 A7 D Kz 7

TERZHEAEOLT, IRANEIE — X ) & 1O i 2L 2 DB, BIR% 2w
U MRNOEI, G5 8 sUENUAE B E 23 RIER IR TT

4.1.1.2 writev() 7=

EFAVE — AN RRKE T, B EA 3B, BRANBEE AR KER
TR RGN AN X XA AL LR writev() (19D AE, RIS tB ] LA
VBT FE AR A B

PR, FEHARR Unix 1, 24 count 24 0 I, W XS ermo B¢ E ) EINVAL. JXAE b5t i
TRLE R, R count 2y 0, WI AT # 4 EINVAL 2 (R GEML T4 2.
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#include <stdio. h>
#include <sys/types. h>
#include <sys/stat. h>
#include <fcntl. h>
#include <string. h>
#include <sys/uio. h>
int main ()
{
struct iovec iov[ 3];
ssize t nr;
int f£d, 1i;
char *buf[] = {”The term buccaneer comes from
the word boucan.\n”, ”A boucan 1is a wooden
frame used for cooking meat.\n”, ”Buccaneer
is the West Indies name for a pirate.\n” };
fd = open (“"buccaneer. txt”, O WRONLY | O CREAT
| O _TRUNC);
if (fd == -1) {
perror (“open”);
return 1;
}
/* f£ill out three iovec structures */
for (1 = 0; 1 < 3; i++) {
iov[ i].1ov base = buf[il];
iov[ i].1ov len = strlen (buf[i]+1);
}
/* with a single call, write them all out */
nr = writev (fd, iov, 3);
if (nr == -1) {
perror (“writev”);

return 1;

—-92 —



o4 F S 10

}

printf (“wrote %d bytes\n”, nr);
if (close (fd)) {

perror (“close”);

return 1;

}

return 0;

BATIZAEE, HE R

S ./writev

wrote 148 bytes

PO ICAE, AR

$ cat buccaneer. txt

The term buccaneer comes from the word boucan.

A boucan is a wooden frame used for cooking meat.

Buccaneer is the West Indies name for a pirate.

4.1.1.3 readv() =45l

BUAEBATIALE T readv() 2K AT T A= BRI SCA SO B O o XA R e R A

A3 137 #-:

#include <stdio. h>

#include <sys/types. h>

#include <sys/stat. h>

#include <fcntl. h>

#include <sys/uio. h>

int main ()

{
char fool 48], bar[51], baz[49];

struct iovec iov] 3];

ssize t nr;
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int fd, i;
fd = open (”buccaneer. txt”, O RDONLY);
if (£fd == -1) {

perror (“open”);

return 1;

}

/* set up our iovec structures */

iov[ 0].1iov base = foo;
iov[0].1iov len = sizeof (foo);
iov[1l].1iov base = bar;
iov[1l].1iov len = sizeof (bar);
iovl 2].1ov _base = baz;
iov[ 2].1ov len = sizeof (baz);

/* read into the structures with a single call
*/
nr = readv (fd, iov, 3);
if (nr == -1) {
perror ("readv”);
return 1;
}
for (1 = 0; 1 < 3; i++)
printf (”%d: %s”, i, (char *)
iov[i].1iov_base);
if (close (fd)) {
perror (“close”);
return 1;
}
return 0;

}
FEIBAT EAREFP 25, AT R e A T M .

S ./readv
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151 24 A 1/0

O: The term buccaneer comes from the word boucan.

1: A boucan is a wooden frame used for cooking meat.

2: Buccaneer is the West Indies name for a pirate.

4.1.14 £

AT AT LAAE 25 1) S — A 1] B 1) readv() A1 writev(), ZRLHIACAS AT T

#include <unistd. h>

#include <sys/uio. h>

ssize t naive writev (int fd,

*iov, 1int count)

ssize t ret = 0;

int 1i;
for (i = 0; i < count;
ssize t nr;
nr = write (fd, iov[i
iov[i].1iov_len);
1f (nr == -1) {
ret = -1;
break;

}
ret += nr;
}

return ret;

}

const struct iovec

i++) {

].1iov_base,

SEIE) R, XA Linux B5ZH:  Linux R readv() A1 writev() £ 0 & 481 H
SEIL, AR N A R A/ SR AR V0. B b, WA BLI BT /O # 2 Inl & 1/O;
read() 1 write() 22 AN EKHE VO, HinEHHA .
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4.2 Event Poll

1 poll() F1 select() (R IR, 2.6 WA%* 51 A\ T event poll(epoll) HLiHil. AR
AP SEIL A 2 TIRZ,  epoll iR gl T e AT I SEEAS M fg 1), IR 17— £
TR 1

poll() Fl select()( WL 5 — &) 4k /U FH InF #4575 2 i A3 4 M W 1K) SC AR R 5. Y
A% W5 2003 ) B A I A B SO R A . XN R RN — B, R
AN SO R IR AT I — R ISR g R R T B S RS

epoll U W v U A S B T v 20 2t R, AT T AN, — A R 4
WA — A epoll E NI, 53— BB 3T I AN Bl B 75 2 1 A0 B S A4
BEF, B EAPATHIE AT (event wait),

4.2.1 BIE—1HHY epoll LI
1§ H epoll create() il — epoll | F3C:

#include <sys/epoll. h>

int epoll create (int size)

W B, epoll_create() B & — /™ epoll S, & [1] 5 1% 52451 2 16 1) SC A4
FHIR RF o 3K AN ST A8 77 L IE 1 SO B R &R, NS o TS 2 AT H
epoll T Ao size ZEH s WAZ 7 IR T () SO R R R 30 H , HA S K
fHo AR1dh—/NE U IERME S R RE 3T, EATFES MM ET. H
BRI, GRIFL -1, WE errno A FHMEZ
EINVAL size N2 1FE%L.

ENFILE 4014 24T A E0r) FIR
ENOMEN % A7 2% ) N A7 K 58 BOZ IR ERAE -
—AMARAER T R

int epfd;

epfd = epoll create (100); /* plan to watch 7100
fds */

if (epfd < 0)

*epoll 7 2.5.44 JF R AN, B2 1 B 2 1 58 AL 2.5.66
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perror (”epoll create”);
epoll_create() & [A] (1) SCAF R IR FF 77 22 close() K
4.2.2 =4l epoll
epoll_ctl() 7 LA $i %€ 1) epoll L I 3T in A\ BRI B SC A i id 45«

#include <sys/epoll. h>
int epoll ctl (int epfd, int op, int fd, struct

epoll event *event);

Sk A <sys/epoll.h> H 5 LT epoll event 45 #4) 44:

struct epoll event {
__u32 events; /* events */
union {
void *ptr;
int f£d;
~u32 u32;
__ub4d ubd;
} data;
i
epoll ctl() 2 F ¥ Gk epoll SE 5 Fil epfd. 2344 op 5 & X fd B2 HEAT (1)
fE. event ZHHiiA epoll B HAKIIT A,
LR &% op B ZHE:
EPOLL _CTL_ADD # fd #& & 1 3CAH- s I 2] epfd $i5 € 11 epoll SEHI Wy &2rh, I
W event 1 & SCHJ AT
EPOLL_CTL_DEL # fd 45 & 301 A epfd 5 € T epoll M Wr A H IR .
EPOLL_CTL_MOD 1§ [f] event {78 7E .47 fd L (¥ WT 47 M
epoll events 45 14 44 1 (] events Z H Bt T 18 45 & SCAF R R A7 B Wr (1) =F
fFo ZAFE T LA F A7 sz SER R g o BT AT R -
EPOLLERR SO BT BCE, XA SR IR T
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EPOLLET FEREWT SCPE EIF R IvE fA . (IR 03 TV il A R K-
filh 2 2 AE) o BRINAT A 7K P il o

EPOLLHUP AR . RIS WA, XA SR T .

EPOLLIN AP ZE, Wi,

EPOLLONESHOT 7&— X FAF = R I A B2 J5, SCAFAS TR B Wr o DA 20048
EPOLL_CTL_MOD & & Hr ({554, LAG F0T W W S0 A
EPOLLOUT AFABHZE, AT,
EPOLLPRI e S R e AN AT
event_poll H ] data FE e H A H . #A T 415,  data & # iR A 25 H
JUo TWH ¥ event.data.fd A g fd, SXAE AT DLKIIE WA SRR 155 i % A
B JE,  epolletl() 2 [H] 0 RMGR[A] -1, Jfi5E errno & T FIMA:
EBADF  epfd A& — NI %K epoll SE, BU#H fd A AT BOCAFRR T
EEXIST op & EPOLL_CTL_ADD, {HJ fd B4 5 epfd J<Hk.
EINVAL epfd AN/&— epoll 5241, epfd F1 fd #H[H], X3 op LA
ENOENT op /& EPOLL_CTL_.MOD, =# EPOLL_CTL_DEL, {HZ fd %5 5 epfd
KBk
ENOMEN %5 /2% N 17 50 U2 115 3K
EPERM  fd AN37FF epoll.
7t epfd SEAI AN —AN fd $85E W MW SO, ] DS A o R AR

struct epoll event event;

int ret;

event. data. fd = fd; /* return the fd to us later
*/

event. events = EPOLLIN | EPOLLOUT,;

ret = epoll ctl (epfd, EPOLL CTL ADD, fd, &event);

if (ret)
perror (“"epoll ctl”);

B epfd S Y fd L — AW S0, T DT R~ ACRY :

struct epoll event event;
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int ret;

event. data. fd = fd; /* return the fd to us
later */

event. events = EPOLLIN;

ret = epoll ctl (epfd, EPOLL CTL MOD, fd,
&event);

if (ret)
perror (“"epoll ctl”);

B, M epfd HAZBRAE fd BRGNS WA, DU AGHS:

struct epoll event event;

int ret;

event. data. fd = fd; /* return the fd to us later
*/

event. events = EPOLLIN;

ret = epoll ctl (epfd, EPOLL CTL MOD, fd, &event);

if (ret)
perror (“epoll ctl”);

FHEE RN AL, op & EPOLL_.CTL_DEL I}, [K 4% % & F 4 Hifd,  event
ZHT LU NULL.  2.6.9 BLETII N, S EZSHE G AT TR
IHN A%, DA% — N 20 non-NULL $5%F: %584t Aawir, 2.6.9 iiAs
2T XA bug.

423 %5 Epoll Bt
epoll_wait() EfF 45 % epoll SEAF I K SO R A 1 =44

#include <sys/epoll. h>
int epoll wait (int epfd, struct epoll event

*events, int maxevents, int timeout);

X} epoll_wait() 1 F & £F epoll SE i epfd H (19 3C {4 fd I S 4F, B FR A
timeout Z£ 5. IIIR[E],  events $i [ 10 7 epoll_event &5 144 (X 45t A HiiR T
NEAR) N A, Hix % 0] LA maxevents N EAF. IR [FE & S EEL  HAIR [F]
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-1, JF4% errno B & My DL N H:

EBADF epfd /& LR IA R .

EFAULT #EFEX} events Fi i) 1 I A7 5 BLRR

EINTR R4 H 78 58 BOii 4 A5 5 Hh i

EINVAL epfd A2 RL epoll 5241, 5i# maxevents KT/NTF 0,

Wik timeout by 0, BPAE A 4R K A4, WA 2 BROR Al e i 3 ) OR [B]
0. 1R timeout 4 -1, TN — B &R 2 F KA.

M IR [E],  epoll_event 4544 f4 H1 ¥) events 7 Bt ffi ik T & E ) HifF.  data
FBALE T AT P AR epoll_ctl() B K WE

—ANSEHE epoll_wait() 1 T 41 F

#define MAX EVENTS 64
struct epoll event *events;
int nr events, 1, epfd;
events = malloc (sizeof (struct epoll event) *
MAX EVENTS);
if (!events) {
perror (“malloc”);
return 1;
}
nr events = epoll wait (epfd, events, MAX EVENTS,
-1);
if (nr events < 0) {
perror (“epoll wait”);
free (events);
return 1;
}
for (1 = 0; i < nr events; i++) {
printf (”“event=%1d on fd=%d\n”,
events[ i]. events, events[i].data. fd);
/*

* We now can, per events[i].events, operate on
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* events[i].data. fd without blocking.
*/
}

free (events);

PAPRAE )\ F 2% ) malloc() A free()s
424 BEMAEBHIKTMEEH

R epoll_ctl() ) Z % event H [ events Wi 15 % 4 EPOLLE, fd I+ EI’J W W

ﬁﬁ/ﬁﬁﬁﬁ FH B EIRR A 7KV i A o 2% 38 THT R A 7 28 R 2 2 AR 18 1 unix
TE A IS R Do

L AP A TES N 1kb i

2. W EAEEE LI epollwait(), 251y pipe HIL K, Mmml k.

X TP il R B T, AR AP BR 2 LX) epoll_wait() FF 1 FHRE A2 BIGR 0], DL
W pipe R 1. WF J i Wyl ke B MW, XA E 2P IR 1 75\93):1“/?}‘1’2@0 itk
e, B A epollwait() B TE CL e ml 32, WA S S EHIFEES
YNy =5 -4 E

IR il A 7 BRIANAT Ao 72 poll() Hl select() EI’Jﬁ?'ZI 32 K 2 HOT K # P
W) T b ke 7 B — AR B 7 SR B R, T N AR 2E 1O, Jf 22
140 K & EAGAIN.

EAE K B A TR 7K il A A — AN IR T A B i
Ko WA RAA RSB RIN g A 277 Ao 7K i A0 2 56
ORI H o A A R AR IS DS A A G I

4.3 1FHERRE

bR 7RSO VO, WRRERHE T 5 R VO i, RNV H
FE 74 S e S5 21 9 A7, B PS AE R SO B 2 — — X . FE I T DL
el W AE R VT R SO, SURERVE N AF B B — e, B R US N N A SO
X, SR 5 8 37 W IR e S L DR S S N
Linux SEIL T POSIX.1 "1 & LI mmpap() ZRGEA A, 1% HRE 0 S st 21
e o AT AT mmap() 75 VO HKE SRS 21 8 A7 B D fg; 7655 )\ 3, kAT
W& BZ A e N
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4.3.1 mmap()

mmap() P 35 5K A A% K fd 27 (1 3CPF N offset AR TR Y Ten A~ 715 A3l
W BN A7 . R T addr, RUIILSCAE M addr 4 A7 BTG bk, Uy
A BB prot #5778, flags 17 3E T HABHIERAEAT A

#include <sys/mman. h>
void * mmap (void *addr, size t len, int prot,

int flags, int fd, off t offset);

addr 2 B045 VF W AZ WS SO i B bk . XA R, TR AR e, oK
H oy P AR 00 i FH 3% [] A A7 SR DX 3 P 2 b ko

prot Z IR T X6 WAL X I K I UF AR . 4152 PROT_NONE, b}
WS X I EVE VT ) A RSO, W] BLIE LR b 2 A7 19 U RE A7 (1) 5l S AE -
PROT_READ T [ A] {32,
PROT_WRITE Tl n] 5,
PROT_EXEC  UL[fi i 04T«

B B VT AE B BRAS BEFIFT IF AR ) U5 Ml A Qb 58 2840k i, Gn 72 7 DA
W AT TF S0, prot ANREE B 4 PROT_WRITE.

RIS, BRGWNRZENE

POSIX & X T WU ERE A7 (B, 5, AT, W) , SR R4 H3CHr
Frp 4R, SR IER, @l T A BEas R F, BRIHAT B AT X X Fh
THOLT, RN AE — N ikbr k. EXEE/ERS L, PROTREAD R4
#* PROT_EXEC. ANAZHT, x86 ibi&iXFfHIRSt.

AR, MOBUXAE AT K SR P AT R . o B R R e A A AT RF
BERAT IR ARG, S5 AH Y (1) ¥ & PROT_EXEC.

MG — TSR B, IX 3 % v X Vi B AT IR R R 2 —, R — AN g
AN FCVFPATEAE, (H AR BEES AT S PAT WS (AR

BT x86 AL FEZE NN T NX (no-execute) 17, ‘B FLVFA[ L, {HASN B AT 1
WLt EECHTI RS E, PROT_READ A4 [A T PROT_EXEC.

flag 2508 T W A9 SR RN — L2470y SLAE D0 DA T B % — 3 i s B 0
{H:
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MAP FIXED 7 It mmap() #£ addr & E s il V= 2K, A @il R W%
TCVEWRSS SO 2 F5 e Mk, I 2R dn SR b b R BE R E 1
WAFFI A A ES X, ESXRENENE LS, RE
BT N AR  ZIE T EEIRN T AR k= (], AR
Fi, BT LAASE A
MAP_PRIVATE WS X AILEE 0 SO SR T 5 I 48 DL, 2 RS0 A A IR AT AT
PSUAE AN S W) L0 1) ST A B L R R ) AR
MAP_SHARED 1 Ji 47 3 & W5 12 ST ) ik B e = WS A7 XS A7 S R
VRS T5 S0 B i (X 8 4 52 21 FL A HERE (1) 5 31 1 5%
1 o
MAP_SHARED # MAP_PRIVATE 24t bz —, HARERNIEE. &
Z bR ERAEE 8 Eifit.
R B SRE —AN SO R A I, R RF A1 VR B . Rtk G AR
S SO JE DG P S E, R RE A SR T LAT 1012 S0 Ao AR BT S a3 30 i 4%
IR, F R B S S T 28 1
i ) s AR DL R s O S fd P Fe ) 0 SO, B — AN T
i, KL len ASFT:

void *p;
p = mmap (0, len, PROT READ, MAP SHARED, fd, 0);
if (p == MAP FAILED)

perror ("mmap”);
4-1 3575 T mmap() 28000 SO 55 HER 1k 24 ) IS 1 S0
43.1.1 BTN

Tt WA SRVE A AN RIBBR AT 4y i) dse /N BTG DRI, s N A7 B ST 1)
FEARD, (AL ISy, R ik ) [ e A H

mmap() Vi FH#EAE 7. addr Al offset ZEER W 2042 51K/ 55 Wt &, &
AT 02 TR /AN ) HE B4

T CL, B SR DX 3 A N B 0. W len ZECANRRIZ VUK 55 (AT REDAL A
7 WIS ) SCAE R/ INAS 2 DU RIS B R RS ) WL DX e fif 1) R M . 2ok
PN AE, B SR T — AN 505710 Rl S DX S S X3, 0 JE 7. 1 X I B

-103 -



o4 F S 10

e
%
Mapped file
i
i TR RRET
bss
Text - oW | fen d

P 4-1 WS ST A 2 00 Al k2 1)

FAE KR 0] 0. BRAE{E ] MAP_SHARED Z #0317 N 5, 5 #AE th AR 2 500 3¢
o FAATHT len A1 75 25 [0 S04,

sysconf(): 5 i POSIX F & () 3R1S 0L K /N7 ik 2 il I sysconf(), &4 & [H]—
RYNVRGR & 5 S

#include <unistd. h>

long sysconf (int name);

i H sysconf() iZ [F] name FI{H, U1 name &L, &M -1. HAEES, errno #%
WE A EINVAL. KA -1 %F— S iR YT RE 2 A 208 (BN limits, -1 KR
ARED o B AEGE AR TG 2 ermo,  FFAE A JE 8 A HAH

POSIX 5€ X T SC_PAGESIZE (SC_PAGESIZE 5 H:[7] ) , K/ K —1iE
1 K/ BRI, AR 25 2 3R45 T K/

long page size = sysconf ( SC PAGESIZE);
getpagesize():Linux tH2 it T getpagesize() PRECKIRAF TT K /N:
#include <unistd. h>

int getpagesize (void);
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Wi FH getpagesize() H43& [B] T4 15 THEUR R /o A IR L sysconf() 4] 5.

int page size = getpagesize ( );

HAZEFTA unix R L EEXANKE, POSIX 1003.1-2001 35 T iZ ki $, 7F
X EAL R T e R

T K /DU K /N <asm/pages.h> 1 [ % PAGE SIZE & Y. KUk, 25 —Fh3k
YV ONAN (PR S <

int page size= PAGE SIZE ;

ANF TR 7L, X RO EE R g PRI IR AR T RN, AR IB AT, Lk
A 28 G5 1) S HY 22 BBl AT AN 18] 50K/, R 2 B 2 S HE 2 A AN R () 0K
No A ZHEI SO N AZBEAE G B R R A NI T A VLA BisdT, B Ik g
P, BAbIEAT . Mg TR/ S 2 g M) Be R BRI, RV I AE B AT I E
GURIR /N AR addr AT offset 3l ¥ 4 0, X PR B FEAS AL A

A, AR WAL AT e A% R B 2 ) AT R 2 2
HAEEAE Unix A P AT AR SE, (HEAZAMRA PP E. BirE
K, sysconf() A& i I I IEHE

43.1.2 IREEFIEIRAY

VA Th,  mmap() 3R 1WA I Mt SR, R[5 MAP_FAILED, Jfi%
TR ermo.  mmap() MASIE ] 0.

n] §E ) errno {H:
EACESS G5 S IR ST 08 R AN O 5l SO, B T TR R prot Bl
flags M5,
EAGAIN SCAT A ST E
EBADF 9558 AR R IC AL
EINVAL addr, len, off I ANEEAN L.
ENFILE FIIF SO BOL B R 4% EIR

ENODEV SCAFITAE W SO R B SCRFAF WL

ENOMEM B B NAF.

EOVERFLOW addr + len ] 45 5L i T Hubik 25 () K/ o

EPERM WE T PROT_EXEC, {H2&3CAF R4 LA AT AT J7 A2
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43.13 tHXES
P AR DI 56 15 5 -
SIGBUS Lt i1l s i) — SR 2 JCRL A RN XSRS, A5 577 4. b, ¢
PRSI R
SIGSEGV RIS — B LB RS XS, %455 772k

4.3.2 munmap()
Linux $#24t 7 munmap() KEHH mmap() IR .

#include <sys/mman. h>

int munmap (void *addr, size t len);

munmap() 1% [ JERE LR 45 18] A addr JT46,  len 775 KA A A7 HR 1 BT A DT
(IS o 29 ISR AR BRI, i DRI 1 P A DX AN A 0 AR U i) g e
4= SIGSEGV {55,

WH,  munmap() 192502 F mmap() P IR3E [ R 24 len.

VEHH B3R IF) 05 SRWCIRIAL -1, errno B ¥ 0 AR (094 WE—KRHERT ermo
{E ) EINVAL, KH—ADEZ DN SHIR

PE e, i — B AR ER T A7 [addr, addr + len] DX TR] P BT A5 5T (1) 1Bk
bt

if (munmap (addr, len) == -1)

perror (“munmap”):;

433 TFiERRET5]F
BATRE—AF, A8 mmap K 3% £ 00 SCH-4 H B bR H .

#include <stdio. h>
#include <sys/types. h>
#include <sys/stat. h>
#include <fcntl. h>
#include <unistd. h>

#include <sys/mman. h>
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int main (int argc, char *argvl[])
{
struct stat sb;
off t len;
char *p;
int fd;
if (argc < 2) {
fprintf (stderr, ”usage: %s <file>\n”",
argvl 0]);
return 1;
}
fd = open (argv[1l], O RDONLY);
if (fd == -1) {
perror (“open”);
return 1;
}
if (fstat (fd, &sb) == -1) {
perror ("fstat”);
return 1;
}
if (!S ISREG (sb.st mode)) ({
fprintf (stderr, ”%s is not a file\n”,
argv[1]);
return 1;
}
p = mmap (0, sb.st size, PROT READ,
MAP SHARED, fd, 0);
if (p == MAP FAILED) ({
perror (“mmap”);
return 1;

}
if (close (fd) == -1) {
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perror (“close”);
return 1;

}

for (len = 0; len < sb.st size; lent+)
putchar (pl[ len]);

if (munmap (p, sb.st size) == -1) {
perror ("munmap”);
return 1;

}

return 0;

}

E$W¢ KEME—RAKK RGN fstat(), BAVEAER-LHE IR 7F

s ARAAN T ZEANTE fstat() 3 (0145 € SCAFHIME . SLISREG() %2 Al LA A iX 4t
E@,ﬁ#&MTuf%%w%% R SO AN T T8 SO A CREDR T 10 4% SCA A
HM S o WU — AR50 SO AT I e T SO P fe e e e — 28 A5 a2 1)
CABES IR, 1A 28 & A aT DAY, Wit 23 1% & ermo 4 EACCESS.

1] 10 e % 38 2 HE AR AR B ), AR — A S B AE AR T S 4. $T T
P, ORI 0 SO, W, OGP, AT BRSO B AR e AR S U
WS

4.3.4 mmap() B9 =

HIXFT read(),  write(), i mmap() AL BESCAFAIR 20, Hoh 4

o {8 H] read() BX write() & 4t 1A FH 75 B MW 2 G2 pb IX AT B4 v 5, i A
WS SCAF AT HR A, T DL 2 R B 45 DL

o B TIGAEIMDUER VR, S Wi SO AN 2t ok R G A R ST i) o
B o WU EBARAE N AR AR A

o U ANBEREIRIT Rl — R R BN AF T, SRR R . s
LR WS A A AR T FR IR L FAE TS I M AR IEAT S I DL DR

o FEMRI X G i g Hs S fR TR BT 484 . AN A8 Iseek().

TP EFR, mmap() 2R 2 IR R

It
7N

dm
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4.3.5 mmap() BYER P

1 F mmap() B 75 ZEZ LT JL AL

o IR SRR X3 1) DR /N T8 2 DR /N IR BE B o DRI, RS ST RN 5 TR
(R RS 2 TR A 2B AR B o R T/ SO, BOR B ) 28 () IR B o 9 k)T 4kb
L, —A T A BSRR 9% T 4089 7.

o AEAif WS DX Ja 00 AT HE R M Ik 2 (] A o 6T 32 A7 Iy b k2 (A, R IR
N IR o5 T BUR R W I, AR A R B L K i S WA XA
v FAE 64 A7 HiubE = (8] B 2 9 /D .

o O FNYE S i 5 LA RAH G I N A% B0 5 i1 — e I F 4. i B2 2
(R B 132 55 IS (R AN 0 248 DLIR), X S8 TF 85 ] DL 22U, 0 DK ST R0 A48 % 5 i) 1)
SCAFEE 2 Nt

ST Ol BB, AR BEORSCA GRZF R RS RANR D 50 78 S0
KA HY page R/ANVEEERI (AT RR 28 PLHAIR .

4.3.6 FEEERLETHY K /)

Linux $#24t T mremap() K4 KD O A B 1K/ 1XAN B 02 Linux §F
A1

#define GNU SOURCE

#include <unistd. h>

#include <sys/mman. h>

void * mremap (void *addr, size t old size,

size t new size, unsigned long flags);

mremap() B B} X 35k [addr, addr + old size) H /N N E% 9D 2] new_size. &
S it 2 TR) %) ] FH K ZNAT flags, A A% AT LA TR IS A% 2l e S X 4

[/ XL T 46, AR IE . ) S X AE & M ik
Mk, AFEEHLE, IXAMEBIFRAE R BS AT 5 (interval notation).

flags 2 %7 (1) (i 7] LLJ& 0 ;% MREMAP_MAYMOVE , iX &
WRAE R T AT P TR 8 1R/, WA AT BUAR I 75 SK A% Bl e S [X
o AR AL AT LA SR, — AN B ASE ) DK /)N T 28 5 3t ]
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43.6.1 IRE{EFItEI=AT

WA BT, mremap() IR [l F5 [a) BT RS X80 8 EF. O W ) ik [
MAP_FAILED, # & errno b LA M H:
EAGAIN  NAFX I8, AREREE .
EFAULT 45 5€ V0 [ A 10— 26 G0 AN 2 b R b ik 2 1) 9 PR A 20 0T, Bl o 0 ke
S 45 58 DTN B 1) i
EINVAL — /S0
ENOMEM %5 7€ 0 H W A AT B 3 W 6 ik4 2 (MREMAP_MAYMOVE % 11
WD, B R H Rk 2 R] Py B AR A N A ]
glibe 45 PR 28 5 48 ] mremap() SEH =5 3% 1) realloc(), R LAJE ik e i 4 — B iy
malloc() 73 FC [ A7 il

void * realloc (void *addr, size t len)

{

size t old size = look up mapping size (addr);
void *p;
p = mremap (addr, old size, len,

MREMAP MAYMOVE) ;
if (p == MAP FAILED)

return NULL;
return p;

}

X BACHE HLAE Fr A malloc() BRAE & ME— (B 44 WU ARG RIMEan i, IXER
ARG BEAE O R 7R IS S Mk RE AT AR . XA IR P R AR S T —
> look_up_mapping_size() Pi%. GNU C library fif B} mmap() M HAH ¢ p& E0R 4T
WAFIIAC . FRATTREAE 28 )\ 5 IR 8 XA 1l

4.3.7 pETRRET X 15 A AL BR
POSIX & X T mprotect(), FCVFFET AR B A W A7 X 3P -

#include <sys/mman. h>
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int mprotect (const void *addr, size t len, int

prot);

1 F mprotect() 2 247 [addr, addr + len) X 38 P4 0T [R5 W) AP, addr 42 00X 5%
(1. prot Z% A mmap() 1) prot Z ¥ [FF£¥{H: PROT_NONE, PROT_READ,
PROT_WRITE, PROT_EXEC. X8 A& SRR Witk — X 38k n] 32 prot {H 1%
'H 7 PROT_WRITE, WH F XA HE.,

fE—Y R4 I, mprotect() H AEHAE 2§ 1 mmap() 1 4 1 X 1. 7E Linux
T, mprotect() 1] AERAEAT X I H N AF

43.7.1 IRE1{EFIEIZAT

W), mprotect() 3 [H] 0. 2R, IR[E] -1, WE errno {H AW T2 —:
EACCESS W £ A REWE prot T s KA. @140, Rl B — A H 84T IF
SCA HR) Bl SR VB R AT
EINVAL  addr JCRUEHE A 10N 55
ENOMEM A % 3 A7 A 6 2% (A1 AL 38 3K, Bl 1 SR XI5 A 0 TRTAN 2 1 42 b il
el EI RN E RV §il5

4.3.8 {5 ARSI HLHI [ 25 ST
POSIX $2 0t T — AN A7 RS I I 15 fsyne() S5 i R SE T -

#include <sys/mman. h>

int msync (void *addr, size t len, int flags);

P H msync() 1] LLKE mmap() A % 5 B 8 2E N AF B R AT ] A& 28] 5 B i
Tk, IR B[R] 2D N A IR ISR R AR B SR R SR H e FUAACKR U, SO B S
THEAE N AF WSS A addr T UE 1 len A B 5245 4% 5 [0 B f 5% . addr 2 06700
A& TUN S, a2 B IR mmap() W IR [BE .

AN H msyne(), TG ¥ DR GIE AE W SR IO i, A4S ok iR R 2 4 S [B] B A
B X— s write() AT A, ¢ write() 18 SR 22 i X AR A7 AE— > BA B 45
R E e 5 NN AFWUR IR, BERE H A SN B g A T R SR I, e
LW . WIZASLZIRIE g7 2.

flag Z 84 Bl [F) 20 B AR 04T J o B IRE D LA B IR — R a4 -
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MS_ASYNC fREFPEERD A, EHEAEHREHE, msync() &
SERTIR AL, AN SRy write() $AE 58 o

MS_INVALIDATE 5 7€ i He w5 (1) 8 e 47 % DLESRE R 28 AR ST =
WIS () 45 A B2 [ 20 B A

MS_SYNC 16 AP B AE A R B 36 4T . msyne() H 2 BT 3 7S [0 g4k
JE iR A,
MS_ASYNC Fl MS_SYNC W ZifgE H—, —FHAREILH.
FHZAR faj B
if (msync (addr, len, MS ASYNC) == -1)

perror (“msync”);
XA 52 S 2 R ST (R S [X 85K [addr, addr+len) [A] 20 24 .
4.3.8.1 IR E{EFIEEIR D

W %I, msync() B[Pl 0. KM, WHIRMF -1, BE errno HAHNAE. DLF
M errno AT 2UAH :
EINVAL  flags Z3( 7] I ¥ & T MS_SYNC Al MS_ASYNC, #% & T L E=4
EEZ MO AL S EL, B A TN 5.
ENOMEM {5 j& ) P A7 X 380 (B 3L — 358 43 3% A 9 5. 7 & 4% POSIX
g,  Linux 7538 3K [\ 25 — HCEE 4 il B w56 00 9 A7 IsF, R 0k (8]
ENOMEM, {H & XA 1] fi [\ 25— L8 o 0 i X 4

7F 2.4.29 WA N Z 1T, msync() iR 7] EFAULT, 1A~ & ENOMEM.

439 BRETIR

Linux 24t T madvise() RGLIHH], 7T LLEBEREAE W] U 1] AR X 8L 45 P9
% SR, WIZSHRILIL B S RAT 20, R A IR S Xk A A%
TR A QAT O, TR R AR BT WA P I e DR I B I
e, (LG 2 P2 s i B n] DUAA DR AE — € S8 B 3RAT I 5 1) G2 A7 RTRAT IE A 1)
.

W 2 HR 7R W AZZ W0 R 4 b ik addr, AKCFEA len [ A A7 BRSR DXCIR2EAT
B

-112 -



o4 F S 10

#include <sys/mman. h>

int madvise (void *addr, size t len, int advice);

W len 4y 0, WA T A i bk 4y addr FOBREHE FZ3E R (G S . S5
advice H] A& FAllZ —:
MADV _NORMAL X B TN AL X S5k, N RSP A Rkt s, IR 7
AHEEAE
MADV_RANDOM I FH R 75 LABE AU 7 1) $i8 o 3 ] 0.

MADV _SEQUENTIAL J H] 2 /3 &5 B MAR M ik 240 w5 b bk W 7 7] 45 52 95 F i
o

MADV_WILLNEED  J H R b AR PRy i) 415 o 3 [ 1 02

MADV_DONTNEED  J3 FH 2 7 45 301 A AN 25 )7 Il 418 52 Y0 [ A 19 0

A% A3 BN PE7R G B AE R EUAT 02 5 BAR B SEEUAH DG 1) POSIX AN & &

THIRIE S M E RARIIAT A . 2.6 WAZ LA R J7 U4 4 2

MADV_NORMAL WAZAT A IH, AT E Pl

MADV_RANDOM WAL, BRI A B S 3 S U /N B R AU

MADV _SEQUENTIAL W# K& ik,

MADV _WILLNEED W45 € 1) DT FEE 22 N A7

MADV DONTNEED W &% B¢ U0 A F 45 8 TUAH G 2808, 5 70 T 5 #1582
(1), RFEEE BRI 5 S £ Ui n) 2 18 s &
=N

WA VAR
int ret;
ret = madvise (addr, len, MADV SEQUENTIAL);

if (ret < 0)

perror (“madvise”);

IS RN A%, HERE R EELL VS ) A A7 X [addr, addr + len).
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Pk

Y Linux N AZ V5 ] 4485 E 1 SOy, 38 2 5K H Ak B 8 %0 1) 7352 (reada-
head) KALAL B S HRAE. WAL U SO N A B, Wit <
TN 2 JE W E. i SBE S A 2 e B U7 1) i Sk () 40 3 2 U n) SR A
SO AT LS BRI . A MG 2 rh X (A B AR S PsEAT
A, T HL SO I B A A AR A ), IR AN B T A R AR A

TS T8 0 2 A L AR 1), AHE HAAR B0 A 25 SR A T s R R o AR K 1 i
B I AEIESE VS ) SCAF ISR A 2 o AL UG 1) >R df, Ptise W e H i F 49

IEANFRATTAE 28 5 ) “N AR N T — TR I, A AR 2 Bl A 1 T
LT, DUORAUEAE PR3 & A — 5 B A oo e i o R R A e A
K R E H, R ARl /N — RO s g o N R e v] LA ek
madvise() & 481 K 52 M s i RN

439.1 IRE1EFItEIZAT

WIH ), madvise() R[5 0, JRMCN, #x[H] -1, ¥E errno AFHNAE. LAH

N U R :

EAGAIN NN (W REL N A7) AnTH, bR T DLE

EBADF  [XIArfr, (HIE3RA B 250 F,

EINVAL  Z%{ len 21111, addr A2 WA FF1, advice ZEUCRL, B UL 4%
B, 5{LL MADV_DONTNEED J5 {3t 52 1% [X 1.

EIO i H MADV_WILLNEED #4 tf 5 [ & 1 3 35 /O £ i%

ENOMEM %5 5 I [X 88 AN 2 3k f b bk 25 () (0 A &% i 5, o0 % & &
MADV_WILLNEED, {H /&% 2% P47 n] 4L 5B

4.4 EBXHF /O IR

N TRATT S S T AT g AR e A R A R AR R R . AR, R
TR 27 I A8 WSO VO I, e 25 WAZ 3R IR E 378 . Linux $2 44 1 AN 2
PSR  posix_fadvise() Fl readahead().

4.4.1 posix_fadvise()
FWeE 45—k, %% H POSIX 1003.1-2003 & X:
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#include <fcntl. h>
int posix fadvise (int fd, off t offset, off t

len, int advice);

W posix_fadvise() 2345 H W A% A SCAF £d 1 [offset, offset + len) i [l 4 #E:4F
PEor. Wik len 4 0, WZIR7RAEH T IX [H] [offset, length of file]. — %2 K E
len Al offset A 0, MIAE 52 B N FH 2134 SCA-

advice [1) ] 3L IAT madvise() ML, HERMIKPE, & LRI H 2 —:
POSIXFADV_NORMAL IR A 45 58 SCAT IR 45 8 X883 A R ik 22

K, AZIEHE T O P
POSIX_FADV_RANDOM I R e A8 255 5 S0 TR A A ) 1 BE L D7 1)
POSIX_FADV_SEQUENTIAL 1 H R 5 75 25 7€ i ] A 1] 3~ AR bk 21 sy s i
5 7]
POSIX_FADV_WILLNEED [ H## )7 ] e 15 A 17 0] 458 58 16 [ .
POSIX_FADV_NOREUSE I FHFE 7 o] e A de 3 U i) 45 58 Ya R, AH R U7 i) —
Ko
POSIX_FADV_DONTNEED 1 H % 7 d5: 30 A AN 23 U7 0] 45 7€ YO 1

Al madvise() —FF, P RZN IX LE 3R I 1 Ak #H DRAS ) R s T AT B D, LR
ANFRRAS ) Linux A% [ 40 B2 07 sCHB A AT W . R 12 H Er N % e b 2105 X
POSIX_FADV_NORMAL WAZAT M, AIES AT N .
POSIX_FADV_RANDOM PIAZAE I W0, A TR 3 1 8 4 S AT e 1 15 T e

b B E .
POSIX FADV SEQUENTIAL W% K Ftisk, weHCIis: & o A5 K 5 i o .
POSIX FADV_WILLNEED W JFih e, FERRE s W Ae .
POSIX_FADV _NOREUSE M Hr, L4745 POSIX_FADV_WILLNEED — £(;
AR N A% AT R 2 R AR Al ] — 20 18— B
Ptk 75 madvise M 5 20 B 1) E I
POSIX_FADV_DONTNEED W Z 5 i 7 2 A7 4 . 5 HARIE A A, &
55 madvise() HR BB IRAT A —FFS
DA ARDE J BEZE SR AR B AL TE 3 U5 1) fd AR I SO

int ret;
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ret = posix fadvise (fd, 0, 0, POSIX FADV RANDOM);
if (ret == -1)

perror (”“posix fadvise”);

4.4.1.1 REMEFIEE IR

W AR ] 0, RMGR A -1, WE errno N FAIMEHZ —:
EBADF U IR R TG AL
EINVAL advice LR, CAFRAFT 4R 10— AN I8, 80 B WGk N 21 45
SE [ 30

4.4.2 readahead() 2% 18 B

posix_fadvise() /& 2.6 WIZH B IMA W RS M H . L2 HT, readahead() nJ
PL5E % posix_fadvise() 1 [ POSIX_FADV_WILLNEED % I It [7] £ ff) 2 g . (HAS
[i] T posix_fadvise() ffJ /&, readahead() s& Linux FT A -

#include <fcntl. h>
ssize t readahead (int fd, off64 t offset, size t

count);

readahead() 1 I #5 52 A\ fd £ 7~ SCAF I [offset, offset + count) X 4, 3] T 2% 17
W,

4.42.1 IRE1EFIFEIRHY
W BIhiEE 0, KIWGRA] -1, & ermo N FHIMEZ —:
EBADF SCHHHGIA T AL
EINVAL SCAFRR R FF XS R ) SCAFR AN SRR
443 “FLH “BIIRERT

Tk ) A% AR B — e RS R, — ST Y I RCR AT LRI T, IX L
G RN IRE S VO SAHARAT B35 T R4 5 5 A A 2% 3 (K AN T
B, A o B4 L AR D B A BB R IR A R B .

PEENN S G S G S (LT N =17 s IS B < BT W i RS U ¥
POSIX_FADV_WILLNEED %K P #% 4 30 3 21 W&z /7. 1/O if;e YE¥AE R
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BEAT o 2 N ] 5 2% B ) SCAF I, D7 1e) A AT BLSZ RTIR [B], AN 25 37 B

Ny

EL
B

# D

FHR ), AR a5 N KB 505 5 (b an il 5% 1 3% 2L i A i o), b R
AJ LLi% ' POSIX_FADV_DONTNEED 3K W # & 5 A7 T I 7. K& I
VES I T ZE P X o G R FE AN 22 T IR U7 In) X S8 50, U kA T X b 78
S T s RS, AR & T B0k A s R IR AE A s . PR R TR AR
KEINH, 7528 I IIE SRR i 22 A7 g B

— AN HERE A B B A SO, B POSIX_FADV_SEQUENTIAL %5k
WA K & T AH RO, R — AN R A 8 Ok B AL U ) S, R
POSIX_FADV_RANDOM, s H, Ao RIGIH T4

4.5 [ & (Synchronized), [&] % (Synchronous) & & % ( Asyn-
chronous) 1#1E

P % 1E: H T synchronized 55 synchronous —(# B F A FH L, AT
B, RAT B —ANEEER [R5 1R R 23 N A SR E SR 3

Unix #1E 2 48 7EA# AR5 [A] 22 (synchronized), FFE[F]2P (nonsynchronized), [F]
¥ (synchronous), 7+ *U (asynchronous) B 1R i &, 584 20 11X JLAN 18 B 51 & 1)
WK (fEJeiE,  synchronized 11 synchronous 2 8] 11 X 4R /N)

[F] 2% (synchronous) 5 #:FE 7R 24l 25 B W L2 b X 2 W A R [A]
A (synchronous) 245 1F 78 4l =5 21 W R 7 78 H P 23 18] 1) 98 b X 2 i & AN 4%
R M, 520 (asynchronous) B H#AEAEH 7 25 0IE A B ds i vl gg il 1z 9]
T; 720 (asynchronous) 13238 V5 75 A0 4 ¥ 25 4F 2 W vl BE Rk ] 1o o 2 13, 5
VEA S BOIINERAE NS o UEAERS S EAT. 48R, ERXFE LT LAH —E K
BLHIAA AR AR 2 A5 58 e LA S 58 G R JE

—AN[AIZP 11 (synchronized) #:4F % L [A] 2P (synchronous) #/E IR BR I 2, B
224, [A2P 1) (synchronized) 5 #:/EE S MIAEAL, A O il & b 0 £ ds A
WAZ I IX P )2 R 2P B . 720 (synchronized) A SEERAE B A2 1R 0] 8T B (FF
A e AR B ) .

MBIk UL, [F2P (synchronous) A5 20 (asynchronous) #i /O #4F 7E i [
B A2 75 45 fr 5 S 10k (an B4 1 A7 i) 1R [Bl. 1 K i [F] 28 (synchronized) 1 5
A (asynchronized) #EffIITEE T HAFAF AU A (9 Wt s 5 [P A 4 o
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w W, Unix M 5 # F 2 [ ¥ (synchronous) A1 HF [[A
{9 Cronsynchronized « HeHEAF I 1 2 (synchronous) #1725 1 (synchronized). -
T EERME, ERREEME RS RN, Wk 4-1 Jis.

R A4-1 GHAFR A2

Synchronized Nonsynchronized

Synchronous 5 #:4F B 254 5 N HA S 'ﬁb’éﬁffﬁﬁﬁﬁ)\]jﬂ
A Al BT H AR X 3R Bl 3 il H
O_SYNC Z# & A4 # XA 4y
77 AT .

Asynchronous 5 5 1 75 5§ SR g N BA A5 AR A8 0 SR g A

Ja g\l — Hoiz 8 AE g e iR (el *EiZ%VIEj%EZ

1T
h

AT, =R 5 N . t%ﬁﬁﬂ%iﬁﬁ 5N

i

R A 13 B TH o e s X, e ARl JE R 2P 11 (synchronized) o IXAFI

PRAERE T L& R 28 (synchronous) 1), A L& %2 (asynchronous) [, #13%
4-2 7R

R 4-2 EHAFR A 20

Synchronized

Synchronous i3 £ 1 H 2 & fr o dls R A7 B PR B 22 o X 5 A iR 0] (X &
WHE AT . D

Asynchronous BLERAEEIE KB A BNF 5 iR [0l — HAZ g AE AT, IR
o B -

B 5, FATVHES A e 5 ¥ /5 3t 47 [A) 2D (synchronized)(¥ & O_SYNC
br &), Wi B Ok B A 1O #:A4E 52 W 2P 1 (synchronized) Gl i fsyne() il
friends) o IAEFMNIKREFUWTE LS (asynchronous) J 4 58 e

451 FZ 10

AT 520 (asynchronous)l/O i 22 W A% 7 IK /2 B 3 4. POSIX 1003.1-2003 &
X T aio #%1, FFIZHSE Linux SZHL T aio.  aio FEIRAL T — R4 R K LI 7+ 20
1/O $RAZ LA K AE 56 BRI WL 138 51

#include <aio. h>

/* asynchronous I/0 control block */

CANECR S ER, DR AR AN B A 2548, 2 AR5 2P (1 (nonsynchronized), {H & W% BT 4% pf
B OB 8RB G, DGR R 0 Bl AT L A B 1 M OB 2. KR DL
LTI ST o (o o i 2 79 B 111 D W L' S N 2 [
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struct aiocb {
int aio filedes; /* file
descriptor */
int aio lio_opcode; /* operation to
perform */
int aio regprio; /* request

priority offset */

volatile void *aio buf; /* pointer to
buffer */
size t aio nbytes; /* length of

operation */
struct sigevent aio sigevent; /* signal number
and value */
/* internal, private members follow... */
b
int aio read (struct aiocb *aiocbp);
int aio write (struct aiocb *aiocbp);
int aio error (const struct aiocb *aiocbp);
int aio return (struct aiocb *aiocbp);
int aio cancel (int fd, struct aiocb *aiocbp);
int aio fsync (int op, struct aiocb *aiocbp);
int aio suspend (const struct aiocb * const
cblist[], int n, const struct timespec

*timeout);

4511 EFLZENRT IO

Linux H SCFF A H O_DIRECT A5 i 41 FF 1 ST B aio. BARE A W E
O_DIRECT #5 & i 3% 38 SC £ LA ] aio, AT H ARSI, %A WX
R, BRATHBER ST USO8 VO, 78 92 Fn B A Ik BB R

W WATEER B A A2 N R I IT R 3 /% 25w 8 1VO:

o SZHLAEFHZE 1/O

o T HENIZEI VO HEBN, VO WEsREEAS, FEHRAE 58 B e 2138 1.
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B mUEIE TR EIE . W VO BRI A S BHIE, #iA s B VO #
Fr O, SRR AN YE VO FrRa, 25 T REE TR HE e, HIES R
A T/O 177 2

IR B L 1) gk 0 7 R R G EKG R 2 STk 2. KR iE
LSBT AR5

1. g — AR R AL B BT 1 VO,

2. SEBLKE VO BAE AN TAEBANFI I — R 51 bR 55

3. AT L R R [ E— ¥ O HARRF, SKRIX 3 AHCH VO #i1E. > TAEZ
R B A B ) 1O 13K, RSB N, R EA 8.

4. SERE, HCERIER AR GRBIME, R, DA s O ) A B A
GER A,

5. SEIL— FR A GE R BAZ R CIR S AR B BR G A B Wk B 1O H
TR I3 AR

IXF1 POSIX (1) aio FIAH G BR B AT AR AT, (F2 d bt 38 n 7 SR 7 B
TFAY -

4.6 1/O IAEZEHF0 1/0 1%5E

EIAR R Gir, AN 5 48 L 40 i Pk e 22 BEAR K, 1 HB AR K. A
B TR BE SRR 1358 2 2 AT seek HRAE M, 6 b ik R v S ARG B8 10— A58
IREENEN AT . AR EIRIEES LR B3 I CRME R 1/3 Z00) Sk & 1)
Ik, — RS seek BEAE VI 2 8 =R I ], RAEXERKIFAK, H
HIJE cpu I 2500 J7 1%

YT TR RGN ERE =R, BATS KIS VO BB e
AT SR 5¢ ek 2 A 5 TR I AU ). Rk, AR RE WS T 1/0
Y REAS, AW B /O 1 SRR R I ES A A BN e B B g
/O U FE 28 K45 U7 e 1R fe 40 2 428 ol e /D

4.6.1 HESUE

LR VO W EAS I TAENLE, 5258 1283 s anmile BRI T F AT
[l (cylinders), 3k (heads), AJ X (section) JLfAT 34k 7 AR SRECEHE, X PP 7
A A CHS F-3ke AN 8 #4028 2 A5 v A, A8 A s — AN
B AT NS ke AR LSRN BAES CD, B BT S
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BE—# CD. AN 7 BUR Z ORI HETE, 5% CD E—FF. BAREE > N
FERAEA TR X

B R PR B e AR B R, SRS R T TR B A M b
[0, Bk A DX o AT THIE A 2 T 200 AR AN T8 B i SRAe 4% ok —45%, 4
AR B#e T AN, A v, —MEARE T A b A
Hh O AT TR B B O . RS AR W T MEAR Sk (RIVEERA O 4 ). BLFE I R
BT AR LR BRASREIE . WA IR B AR 5 R e DX R R M A 1
Ko PR WA IR ) A AR s ARG, R B X A R . AR
Jei AL S Sk B EM AL L IERIRREE, M EMR X .

FIBM A, MARRE A S H B0 AT, G Sk R0 X B A 0K
B K REASFE T/ RSk /B DX = G A e S S ME R B S (s ny A B B B A%
Hry, ——SEUHERAI B, WS BHE 2 R X BARERAE RG] DL E A e (R
WYL (LBA)Y) U il 4, A% 4t IK ) B4 Jp i e Je5 21 IR A/ 1) CHS #udik> . 1R
HARI, HeE| CHS FIWLS & IE S W n AU n+ 1 £ H EAARH . FY
JEBRATTEE R, X PP S W R AR

M RGATE T A EATEAE B R TT, RIZHH CfF % AR
ESCHE R Ge e, BE ). @B H 1) R /N 0 2002 P B TR /N B SR A e )0
Ui, ARG RSP B — A2 ANl R B

4.6.2 FAEEFEIThEE

/O 4 J& 25 S AN FEAR ¥4 & IF (merging) FITHEF (sorting). & Hf (merg-
ing) HAE W AN B2 AN AHAB I VO iR I B 5 I8 —A. FHIEPIIRIER, —
RBEHCS S, 55—k 6 A7 B . X R G I — RS 2 7
MHEEE. S VO Bt Ew e —#E, (H2 VO IR EkA T —F.

He 7 (sorting) J2 18 U A4 4 Hh oA 0 B BB — AN, I de b 0 3 (0 0
FOB 2 HES AR VO WKk Eednid, 1O EREESR U B 52, 109, F17, 1O i
FEX =ANESKEL 7, 52, 109 BIPEAT HEFP. WHR—ANERILAE U ) 81, &
B WAE N B V5 1) 52 A1 109 (AR TA]. 1/O I J5 2% 4R )5 F At AT T8 B 51 o (R I — Ik
WIRE7, K552, ARJE 81, o 109.

P X Fp7 2, Sk RS B IR B B e A FHICTE RN R Bl (£ AN A b ok
[F T 7 I s AT A 4K), RSk DT, &tk KB gh. B S0k 2 VO 1k

“E P et B IR R b ST AR R AR LI % B
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AR B R 4, BSOEE AR T LIS 1O M RE SRR T
4.6.3 BUHIZIEK

B CEIE SR 0 2003 9] g5 T 0 B A . DR U, 241 SR B4 A AE 0T 2% A7
INf, B3 SR AR B s GRS B2t AT — H A P 2E——X AT g — A 2 K R
Yo FRATTREIX I e 45 R PR A B2 4E IR (read latency).

— AN TR AT B AE R A LA VO i ko A RN SR 2 ) i AT (]
A, M S WE RO/ T T A K. tean e, FRATE AN H s T A I3
fho NIRRT IR — A0, Seil—3, &6 ddh, AREie T — B, W
AR, HREEA SO I R BRI e — AN 30 AT i3 SR AR
ABATHAT I HEPAETE RS W, JaEE KA AT .

EAE R (A 2 AR R 1)) T e 7 8B 0T EE, 5 SR AR RN TR N A
LA VO #e4E . WIS R S ER, SIIEAZMER R Em. 5
A AT NS R AR 2H 5 A8 FH ) I i A 25 5 DR Il it BRI OR 5 BV IR B i, A
Al CAMR 51 N RZ FIBE B R R ) o X PRI G it A2 35 44 1Y) writes-starving-reads 7] @

WIS VO i B 24 LAAd AP A 0 18 K HE Y, nl R 23 o BRI 0 4 18 50 5oz
By vy i Ko AR SEF — N IRATTH R — Mo 1 an OB T SK AW, B
#& 50-60 [A] 1), 28 109 PRFky s 1] 175 SRR AN s B2 2 PR A 132 S8 3R ) ] AR ™
&, ARES MR R PR, BT L VO A BE 284 FH — B L i ke 4> 1k At 16
KA.

I3 18] B B T VR AR AR 2.4 WAZIISFE R FH Linux BUBR I FEVE", R0k,
HEBNF T AT — 5 H 1 TH 3 3K, s 19 AT R Sk e XA SR | m) DAk 3]
SEEXRFREANE SR, (HAE SR, ENHE AN T IR (read latency). jn) @ AE T IX
PRSI 75K T e RIRBIX AL, 2.6 W% 2 5% T Linus HUBR M E S0, Femfl
T LR HT e 28 5k
4.6.3.1 Deadline /O EFE 2%

Deadline /O W & 4% J& Ay T fift vk 2.4 1 5 2 e S A 45 0°) VR B6 1 58 925 1 1)
. Linus B EIELAEY T — A&7 1) VO SR 9138 BAYITE 1) /O 15 3K A&
AL . Deadline O W a8 OR B T IXANBAA, O T 0 B TRk
(R JE 28, 80 T B AN I BA1): 352 FIFO BAA IS FIFO BAA1 . B A Hf [ 3544 1

*Linus DI B 14 7 fr 44 T XA U B2 38 3K Tl 503 TR A A0 e v B 1 T B AT 1Y i) 2K
L, BT DA AR A r R Y
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SKREEAT I TR HEF . B2 FIFO BAAY, e 4 Firik, A& EE K, [FAEE FIFO
PAH A 53 3K FIFO BAAI Ph () AT SR A1 B — N i S I [A] . 132 FIFO BA
A3k 30 B 1) B A 500 = . HBAAIIU K 5 B,

M—ANF I VO W SKEEAL G, e A N BIARHERA I, AR S 0N B AR Y
BAF (F2ek5) BN . JBEIE DR, B AL R 28 R IE AR A S S 1O iR . A
Ay 38 A S e B S HEA ) (linus HL R I FEvE B k), SRR ] DLE i 98/ 2 4k
W& (C/S PN

41— FIFO PAF Sk ()38 SR8 tH 7 B e A1 )ik S INF (A1 sF, - /O 1 8 #8845 11
MARAE /O BAFH i B2 =K, B i B2 IX A FIFO BAAI BN 3G k. 1/O i FE 2
7 RS A A S BA B IR 3K, DR A Bk BA A S A I ) e A

F X P52, Deadline /O W £ 28 4E IO iR LN T8 a B . BRI REE
PRAFAE I S I [ 7 B2 VO v 3k, AR A& — M B 2 70 I S I 1) 2 A7 BE i sk . A
It, Deadline I/O i B2 25 e (AR 1) e ik &, AN kAR —ME SRR K
I IR] o R A 13217 SR gl B /N 3 S INFTR], writes-starving-reads ] 1) & A2 IR 2L
B 2 T 5 A

4.6.3.2 Anticipatory I/O A E 88

Deadline /O ] B2 248 R IR 4F, HAZIEATE K L — 5 AT T 132 4K M
it i 1 A Deadline /O i BE#S I, 75— RHILIWE KPR —A, 728
LN TR B B BRI R S AR P e Y, RS /O Y EERE R ], 4k BRRA 1
e VO W K. BIBLAE 1L, BB B A4 ) 8. (H R B Y S8R 3 A8 — A i
R, T H e BRI B A, 1O T RE AR N % SRk, AR A R E SR
B, SRR ML, AR EEBA A e K. XA T S AR T RE R AL IR K
fF, FEAR Z N H AR AR BUXFE M Bl BB PR FEAEAR /NI, R AN 1)
ARG R IF ARG B EEE, P LR et IR AN R AR an A A R
P RS T AN E K, A EHE A S BiE sk, PR s e n
PeTte AERE, 78RN R B B2 I3 A8 N — ML g K Ay, 1O i
JEAR O AR T .

TR A 22 ML IR I8 SR IR, [l @A AR o5 Hh I — B AN B0 SR AR i — N1 5K
R B JE A AT, N AR 28R, R as T IR RAS T AN seiE K I
IO W BRSO A BEFAB I SR T o XFE T BT BRI R I R Z AT A b 2
() F e AR s, e, IR WIS AR AR — Bl VA 1O 1 FE 3 0 S0 6t
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WA R — 3 v ), B AE N —AME SR 3AT, honr DL Nk BE, A
HEREMATEREA . 48 )LD IS5 AR I R SR a8 S T I B 2 4k, R ARMEAR 1Y
anticipatory /O I B 2% (1) TAF JR BLERIGE 2 (1. E 18 Deadlne — £ 45, (H
ARG IMHLE . M — N ER 44,  anticipatory /O i B 4% 75 & 1 2 1k
JHBR A IR B2 & . AN T Deadline /O 4 BE#% 1) /&,  anticipatory /O i B 2% 25 56 £
6 =M. W PR 6 B0 A48 (/] — 3 2 & O — IR g SR, BiE K
SLZIREW Y, anticipatory IO A FE SR 4R EE S5 AF . WIS 6 =8 N RAH IR K,
anticipatory 1/O i & 25 i A THUMI 45 3, R 5 IR (R AT 15 65 34 (9] 4o Ak B 7 A
FUR TG K)o a0 A 2 28 H IV SR T E A, AT BL AR DR R I R Gy T
B IEWR), (E R RAER X FE AL B o DX R 40 e A2 AH B ARG, TR
SN IR
4.6.3.3 CFQUO AE

RUE AT EA BT IX 5, {H Complete Fair Queuing(CFQ)I/O i 5 2% A1 _E ik i
JERE I HAR AR R Ko H] CFQ I, BEANBEREHCA B SRS, AN BAS 53
BC— AR o /O i B2 RS Al 46 2 7 X0 il I AR BERA B b (i 3K, 2 BA A
(PSS [R] F FE S BRI A R SR AR B b B 58 o J5— PP, CFQ /O &2 &
BN AL CBRIA 10 =), SR i A B B i iE K e R Bl 2, VO i
FEds G 7 AR ERAE . WIRICRL, R EERE P A N — AN R B .

FEREANEFEIBA A, [H]2D (synchronized ) i SR (19 40 st 4 4F) # It ¥ te
EFD R AL S /X RGO, CFQ B Ay H B AT Be#e . M
T writes-starving-reads [n] /. KA EFEPAAIBE,  CFQ i B #4 % It A b B2 4R 2
AP, RIS SR AL T O0F5 ()4 Jm P fiE

CFQ & 288 5 iy UG &L, I o2 R 00 T I 28— ik #%
4.6.3.4 Noop /O ifE 28

Noop /O W FEFE /¥ 2 H i fa] H i B 8. BiR At Ats oL, ERA AT HE
FragdE, SRR EIF. & BUN A LR R HEBA ke ik B % b

N SO R HATSBLE CFQ VO i A% o 2 T 14 22 gt JgU R80T A IS 1) By 2 A A9
W, ESE PR U5 XA
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4.6.4 IZFEFOCE (R VO AE 25

BRINR 1O 14 2 25 W1 LLAE J3 2 I m] UIE I 4 A% 22 48 josched SR8 5E. A 3L
(1L A as, cfq, deadline, Flnoop. ] LALEIZ AT I 4F X B AN Bk £ 3E AT %
F, ] DLl &4 /sys/block/device/queue/scheduler K 5¢ o 323X AN SCAF 1] LUK E
HHT) VO P BEAS 2 A4, 8RR 0% IS N IXAS SO AT LU 2 1/0 1 B2 R
J. #iltn, ELEE WA hda 1 VO LR P8 CFQ, w] U A 4n Tk 77 =X

#echo cfg >/sys/block/hda/queue/scheduler

H 3% /sys/block/device/queue/iosched £ 7% 1 & Hi 51 v] DA IR 75 F1 1 B 1 1/O i
FEAAH O I IE 0. S TR T 24 /0 VO PR BEAS o OURATAn] T #1075 22 root AL PR .

—NFRRE T RS NERASE LBEZR VO TR H2, SNHKT
fift == IG5 i) A B 15 A AR .

4.6.5 L1k VO 1%&E

N b ik 1O AR EE R G e i AR, IR /O R G2 SO BARTH A LR 22
(KA, IEAE 1O PEREE 2 e L2 AR H 2L 1.

#l /D /O AR M A GE IR AR 22 /D B AE R A ) — Le R 4E), Seald
X5 VO, sE A A A R g2 b (L =5), A2 V0 WAL, &
VO, AL VOUILEE —55) MR 2D VO, 2 R Ged i i fe rh 7 222 % 18 1) T 22
LR

—BEOCHEAT 55 A VO B AR SRS (BT RS, AT LU A AR A T R A
AE. Q[ A i 0, BAE Linux P9 A% M) F 28 /O 1 52 6% ok 2D 1 5% <318 K
B P e AR T DA 2R S, SELEE 2 i PERESR T
4.6.5.1 HP=[8 /0 ifE

AT R VO T8 I VO 2 48 8 1) 5 H v] LU i A A 28 LT Linux /O 1 &
FRITTVE, RXTHERI VO 1E KR UATHE P RGO, dEmiaRes B 2 i tERede gt -

WESR PR 20 118 1/O T B 28 3 b i oKk, oiib i, IRk i sk LU 26
Mo X8, A AR BN AR R EE R Ba — AN, $7

*HBERE X PP EAR N ] T /O AR BTSSR N B SGBE N ] Lo /O T SRAR D IR Jy (B BE L
A2 EEHE PP ) W BEXT VO B AE AT HEY
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AR BRI VO K. X283 K LLRE LI HE A VO W FEZS B S 1/O
JE % 7 1) W i e O 1 SR SLREAT HE R A I, AR 215 SR 4R 0 A AR B A
i, N HFEFRAEAWIRAS 10 ik, 1O P JE R R AEHER KEE R —/»
oy, HARMERY R . BRI i SR A HE S, R DEEAS BA BRI A K
(Rn] feSs = A I SR I A Bk, XSS

BRI, i Re— AN R P & AR K oK, TG 13 oK vT [ A2 i A 38 1
BB, BT AEREAS Z R e, MR e AT PR A VO TRIE RS, XA
i RAR K PR BE A T

X RFEIAE R, F P 25 8 I RE 7 R A A AR A RIRE I o M ALBR » 4 1/O
W B EBRRZ, WSRO & U B ) A AT 4121 0T W 3 Yl A7 HE P 2
IRBRITUIT o AF A, EH 280, 3 Sk DASCARE RS 8% 16 T XA e . F
AR P S AR IUE B, SO R SR AT JR AR > 1A I

N T 1O R A LA R T SRR R AL, P A IR T AT DU
B e AT AT 4 DL 7 AT HE

1. eIt

2. inode %5

RIS 'E L 7/BLiEoR

FEAEITAAL T — e R LT bR BRI — F &R 5 0t

BB, XL MR, R ORI T Yol 7 10 Uy . R
SRR AR E T, A H RSO, (AEEA ISR H SRR
PIAST B3 Wi TAERERE FARAE Ao [l — A H S Sk, S [ B AR
PRI TR) A O g, AHAR ) JL R BE K

kAR HE R, RS BE 0T SO AE G L B B 0 A AR — AN H S R
SCA S AR AR SC A 22 496 50 A AN TR R 8 43 B VPR /S SR B0 K IR AT 2 AT o X
Bl SR F RS RE M, MRS REW IR Z,
Fo AR LB /N o RIS 200 T 18, 42 0 A0 HE 7 R B U0 A 2 40T 5K B 1) ) B B
W% Gf(—T A2, BRARHE 2 /DX T B A SO R e v ). A% I8 AE
AT R B R R, A A) ey v s Al Bk AR 2D A TR SRR . L
Ab, IXPPHET T VEAR 2 5 SE B

% inode HEFF. inode S Unix 60 & A SC A ME—AH G oM B4 —A
AT RE S 2 A E Y, (HEAG A inode, HAE T UK, BUR, B
AFHEG R BATKBAES 7 ZHEIRAMIE inode. IULE, R HT ZA0E W £ &
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AN ICAFHA > inode 5 Z KEK, 1XA™ inode J H1H TR ME—FRIR
1] inode HE7 LEBRAZHEF AT W R R AR:

VAF 1 inode PS5 < X5 B inode F 5
WHAEOL N BRE:
S L < SO S R

XF Unix (SR G0 (W1 ext2 AT ext3) Skifh, IXa2 22 AoRE IR . WPBCAT A H 2
SN RIS RS, AR FIG AL TTRER, {H2 inode 5 (AN B LIS 2IBIE) #R 2
— AN AT R X TS bR _EANE ] inode BRSO R GEKUF, A7 AE & BT RE
Yo B inode(S 18 L il W Si) HE 7> B AN KA — P LB (1 U5 1%

FATAT LR stat() RGP TR 3k 153 inode /745, BE HLAKR M) J7 1L AT THE 0 5
EEITR. KBNS 5 VO WK A inode FP 5, S8 LA inode 375 11 7
Fr 5 O BN KRBT HE P o

LA 7 0 RE P mT LU 1 25 %€ SCPF) inode 9 5

#include <stdio. h>
#include <stdlib. h>
#include <fcntl. h>
#include <sys/types. h>
#include <sys/stat.h>
/*
* get inode - returns the inode of the file
associated
* with the given file descriptor, or -1 on
failure
*/
int get inode (int £d)
{
struct stat buf;
int ret;

ret = fstat (f£d, &buf);
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if (ret < 0) {
perror (“fstat”);
return -1;
}
return buf.st ino;
}
int main (int argc, char *argv[])
{
int f£d, inode;
if (argc < 2) {
fprintf (stderr, ”usage: %s <file>\n”,
argv[ 01);
return 1;
}
fd = open (argv[1l], O _RDONLY);
if (£d < 0) |
perror (“open”);
return 1;
}
inode = get inode (fd);
printf (”%d\n”, inode);
return 0;

}
get_inode() B HCHT LR A 5 I AE /R IR Py Hh A

AL R AR . B RS R RS, B R R KR AN, A
4k Unix &4 BAEHER. Joib @i, {FH] inode AT HE 77 &R 2 7 H1 1 47 1] /O
T SR 2 s E R T

BYBEHEEF. (Y B PATH T, B UF i 7R R B O R A
io WZ ATV, B L ST RGN BL R IG, REAS SO B o B R
TP AR RN RSATE RGTCK, A Z YO N — 3. pr LIk
AR LI R 4 8 SO IZ B A, SR e e AT N ) B, IR AR AR AT
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HEFF o
WARZ AL T 38 S SR Y B ) 7 . BT doctl() REEIHH, AE
H FIBMAP 7%, ATEAES e s

ret = ioctl (fd, FIBMAP, &block);
if (ret < 0)

perror (”ioctl”);

FEIX L, fd A2 BT SR SO B SO R IR AF, block S FRATT AR a2 S B B 5
P iRE, A SIIRIE,  block WA WS . BH#HUS N 0 IR, 5
SO DG NSOl 8 AR B, HRUEN 0 2 7,

RATE PR Y E P TR D 0, e SCErTh R . X
LI I stat() PR R 8. Hovk, XPEREANZARTL, FRATH foctl() T H 3k 5 &
FHOC I3

DA 7 8 2 P 0 3 iy 4474 368 1R SR IEAT AR OCHR A, SRIDUZ S

#include <stdio. h>
#include <stdlib. h>
#include <fcntl. h>
#include <sys/types. h>
#include <sys/stat. h>
#include <sys/ioctl. h>
#include <linux/fs. h>
/*
* get block - for the file associated with the
given fd, returns
* the physical block mapping to logical block
*/
int get block (int fd, int logical block)
{
int ret;
ret = ioctl (fd, FIBMAP, &logical block);
if (ret < 0) {
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perror (”"ioctl”);
return -1;
}
return logical block;
}
/*
* get nr blocks - returns the number of logical
blocks
* consumed by the file associated with fd
*/
int get nr blocks (int fd)
{
struct stat buf;
int ret;
ret = fstat (f£d, &buf);
if (ret < 0) {
perror (“"fstat”);
return -1;
}
return buf. st blocks;
}
/*
* print blocks - for each logical block consumed
by the file
* associated with fd, prints to standard out the
tuple
* " (logical block, physical block)”
*/
void print blocks (int f£d)
{
int nr blocks, 1i;

nr blocks = get nr blocks (£fd);
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if (nr blocks < 0) {

fprintf (stderr, ”“get nr blocks failed!\n”);

return;
}
if (nr blocks == 0) {
printf (”“no allocated blocks\n”);
return;
} else if (nr blocks == 1)
printf (”1 block\n\n”);
else
printf (”%d blocks\n\n”, nr blocks);
for (i = 0; 1 < nr blocks; i++) {
int phys block;
phys block = get block (fd, 1i);
if (phys block < 0) {
fprintf (stderr, ”get block failed!\n”);
return;
}
if (!phys block)
continue;
printf (” (%u, %u) ”, 1, phys block);
}
putchar ("\n’);
}
int main (int argc, char *argvl[])
{
int f£d;
if (argc < 2) {
fprintf (stderr, ”usage: %s <file>\n”,
argv[ 0]);

return 1;
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fd = open (argv[1l], O RDONLY);
if (£d < 0) {
perror (“open”);
return 1;
}
print blocks (£d);
return 0;

}

DAL Ry SCAH 2 & ) T3 2210, P DAAR 38 B AN 8 48 B P (A 1) FRATT Y
IO 1 K25 LM, F2 45 58 SCAF R 38 — AN 8 S B HE I ) B A8 o — 28, P L,
get_nr_blocks() FFAZ L ELHY, FRATTHIRE > 0] LUAR$E get_block(fd, 0) HIR [ FEAT
7.

FIBMAP [#] 6 £i & & 77 2 1 CAP_SYS_RAWIO [¥] fig root A fR. P
P, YA root BLFR BIFR P IR A X B 7. SHiE—20, FIBMAP Zbrifte X
(1), H ARSI AR SO RS E 58 ) e — M SO R G ext2 AT ext3 4B
FE, AHATRES A N S REASHE . WA FF FIBMAP,  ioctl() 23 1% [H]
EINVAL.

MO ALAE T, BRI T SO TR SL SR B, X 2 A T 2L
TE T . RIS BT % [l SO 170 i SR 3L — AN B ik HE P (W A% 10 i
FE 3 24— DN HE R MO VO 15 KK, X RN AR B s A A A iR ast
P (1) 2 75 2 root ALPR, IX XK 2 HE LK UE & A DTS BRI

4.7 %t

Wk LB =E A, AT T T Linux B3O VO 5 5 . 452 —
B, FR AT il T B Y Linux SCHF VO RS AE (S2Bx b2 Unix g F2 1 5
fi) , lread(), write(0, open(), close() &5, fE&E =, A8 T H P =] 1) 2%
PRATCARHEE R SE L. X — 5, FRATHE TR R g VO M, M “ AT 30E
BR7 B 1/0 REWH BB LL L S SR ERE T R0 T84, Rk
I E, AR S RERE A, 5%, A BAEJ7 1 B9 A Ay k!
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B —F PR 2], R Unix RGP AR T A EAM B S . 4
H bR A AT B 5, dE BE A FE I g ACAS, & &gl S RAR—
AN REAU IR v S ZH o

ATRG o R — Lo A 5 EFE O B0 25 R 2E AN . B NS Unix T
4, XEEFEAR PR PG AR D R A A, R BEIXAS 8, IRAE Unix W
AT R BRI . A [, Unix SRECT — A BRF0 /D I T Ab 21
ks BRGNS B, BRARKEZHIEN R, X
PN 55 & AR U AT 1 AELDX 43 J5 sl v LA B 25 (10 4 b o) P9 b 8 A 3R AT 4
M, A RXRZHEBEERG SR PR T N REFHOIEHERMELT, X
AT IE IR T N oK—— Unix #6871 R GEH H fork A1 exec. {HAEFRATT
R EAT A, RIS T R ) LA

51 ##E ID

B ANBEREAS tH— A ME— AR IRAT R s i), BPEERE ID, AR pide RGERIE
TEFE IS 2B pid B2 ME— 1. At i, 78 0 2047 H U — N HERE N pid 72
770 CUn R RGP A XA R — AN BERE ) pid S 770 5D, (HRIXANRERAE ¢ B
20 7 — AR pid AN RESE 7700 AT FokE, KZHMABESEEAZASE
Mg Mg 1 pid (H—X Mk, IEWRPTE 2R, &A% 40,

25 I HEFE (idle process) AL RREAEATN, AT it
FE——"E 1 pid 2 0. fEHBNG, WAZIZATIEE — AN EREFR R init HERE, B0 pid
& 1o — Mk, Linux P init SEREE 2 init F2 7. BADKE S “init” KRG
TN W AZIEAT I 28 — N HERE RN 52 AR B H RS 2 FE P -

FrARH P B e WA s AT R Y GRIE WA R 301 init 250 , &
T PR AZ I 6 20 - R — AN IE A 1 init B P ——IX AR 2 DL I P AR e SR ) — A
#-f. Linux WAZ2s AR ISP 3EAT 5294

1. /sbin/init: init f A5 W] REAFLEMRI LTS

2. Jetc/init: 3 — A REMIHLTT .
3. /bin/init: init —ANABEAFLEMIAL &
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4. /bin/sh: Bourne shell [T E AL E, A BA K3 init B, A&
RIZITE.

TE VA EAREAT o, 28— R I Bk 43 24 init 1847 . WAL BT R SR
T, WIS K panic, RS,

TEWAZAS M E G, init 284G 58 UG LA B fE . LRI 002 init 4%
W R SR, 3 3 & Rl 55 13 2 6 Bl bR

5.1.1 oECHEHFZE ID

AT, WAZRERE ID 1 5 R fE BRI 32768, 3XJ2 4 T A1) Unix
RGN, PINAEIX S R G U] 16 AR R R ID. RGBT LA
/proc/sys/kernel/pid_max [FJ{H 4 SEREX A B AG AR, (H LWk — ek bt

P A% 53 L JE AR 1D g DA™ A% I 26 v o8 207 X AT . a2 17 02 2 ar ik 7%
id 1) B e, 54 18 w2 oy o4 B ERE i, RIAE Y Bk R s AT i, b—
A pid A 17 R CAEAHIZAT T HEINZSBL pid {HiA 2] T /proc/sys/ker-
nel/pid max, WiZE AT UG Lo RS ME. B, R Linux 7240 4K
(1) B IS TR) Y AN 25 GRAE [R]— AN JEFE ID ek, {H Linux 4> FC pid (877 X 45 58
S A RS E A ORAE T pid fE AR e — 1k

5.1.2 #HEKFER

B 3 7 BE AR (R IS AN BEFEFR A A BERE, 1M B b R AR R A 1 R o A R S
e HABERR AR (Br T it bR , bR FREREAA — SR X Ph
KARAAAE AN BRI SR ID 5 (ppid) He

REASFEREE A — A P AL P A . XA O¢ &R A2 F 2k S8 Uy n) 4 1l
o X T Wk UE, P A S — S (. W3 Jete/passwd HI Jete/group
PSSO, X S R WU o AT 2 B2 B Unix FH P BV 3200 3 26 B A5 524
AT, tblrroot /7. wheel 20 GEH KUL, WA OLRXLEES B AT,
SR BRI R BN o BT REREAR AR T ACHERE K ) AT 4

FEA A S B R A ) — 5y, ER PR T A ML 2
&R, (HE AL B 2 AmMESRE 7. Fib e g T A
FEPTAE AN BERE 4L . e A2 shell EE57 T — AN (Blan: N T X FEN
i Is|less) , A SEEA KK A LR~ NERAN. ERAMLHHE
T FH 5 PR 3E A A) R 3 AR B R AR AR AR Sy, X [w) R i T 0 T i)y
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Reo WHITRISH R, R B —MES.

5.1.3 pid_t

G REIT, BERE ID 2 i pid t KPP AR RL R, B LAE <sys/types.h>
o g BAKRN C 1 5 R A2 S HLA S A5G, JF HARRIH C i 5 brE BT
E X B fHiE, 7E Linux H1, I Z CilE 5 1Y int 844,

5.1.4 3R15# 12 ID FOACHIZRY ID

getpid() MR [F1 iR HIBERE AR ID, AR R

#include <sys/types. h>
#include <unistd. h>

pid t getpid (void);
getppid() IR [F1 FHERE AR ) ID, RV T -

#include <sys/types. h>
#include <unistd. h>

pid t getppid (void);
XA R G AN 2 3 (o] — AN AR, (EAE N2 o 0 K

printf (”"My pid=%d\n”, getpid());
printf (”Parent’s pid=%d\n”, getppid());

b, FATTAnART FNTE pid_t 2 AN AR R ? W A5 hE ! A R AR
AR RATEA G, R LE Linux RS _LERAR % pid_t & int Y& 24>
H2XBIR TS EH W, RS BN R 8. ANEW
, IXFICHEF K ZH typedefs —#F, WA —FEHERFTED pid_t 1 5 A7
E—IX_E‘}EIETE%%EI’J—*B o MM HAEERABE FoRUE, BT 24> pid_to_int()
AL, HIRBRATBEAE . /DX T printf) KUk, # pidt M EEHOR AL PR
L

Hmigiﬁ‘
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£ Unix H, BN A IFPATRE P WA IR 4R 5 G — S Brdb R i B A2 20
B, Unix 77— DRGEMA CEbr B2 —RIARGHTZ ) & nl Lo 3kl
SCAFRE PP AR RN A AE, B ESE RERE M ik S 1), IR ITRis AT e . XA
FEFR N IBAT —ASBT IR, A R GERHIFR ) exec RGTIHA

R, 53— AR R GU S G — AR R, e Ll ZHI
BERE. TH 0L BB I BERE 2 SEZIAT —ASBT R 7o 56 B B3 2 R 1) X ol
17 AR A (fork), 58 IS T REI R S8 Al fork() o X PHFFERAFE—
oG fork, BIEVEFTMIHERE, R)5is1r, BIDRE— D BEREN——HB ZRAE BT (it e
HIZATH IR . AT E LV exec RIURGWH, AR5 12 fork().

5.2.1 exec RN ARGEHB

HSZW A ) exec R, EATHIETHANRFE T4 exec BAEL
M G RATRE B B f R —4,  execl():

#include <unistd. h>
int execl (const char *path, const char *arg,

<)

XT execl() I FH 25 4 path Jr 45 B A5 B WUAR BN A7, 5 48 22 i 30 12 )
B arg REMH NS A5 EWRE R KERSHY#R execl() 1A%
24 (variadic) I, XA IS H G — N EE . HSEE
WAL L NULL &5 2 1 o

B, R AR 2 bin/vi B S TIE AT I FER

int ret;
ret = execl (”/bin/vi”, ”wvi”, NULL);
if (ret == -1)

perror (“"execl”);

AR, BATEN T Unix 19218, HVit ENEE — NS84 fork/exec
BEFEES,  shell SRR &G — s, BIoviv, BONHTdE R — NS5
argv[0]o IXFE—ANFE 3t vl LA I argv[0], AT 45 0 — 0 ) W% SC A4 ) 44
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T RZWHUT, HPEHH - RAFTAAGARML T, Ehh Xy 7408
SEAR A — AR A IE . P DLRE e /7 B — AN S Ok o B I 2 AR AT
Mo

TS, R UR AR B /home/kidd/hooks.txt, A R A LLFAT a0 R AR
fidh:

int ret;

ret = execl (”/bin/vi”, ”vi”,
”/home/kidd/hooks. txt”, NULL);

if (ret == -1)

perror (“"execl”);

HHEEOT execl() Aoz Ele By H 25 Ak 2058 R P N 1 RUE N
S5O, 1M WA 4 s AT AR I AN S A7 A TR0 R () i hk 2 TR e ) (R R R AR
i, execl() IR[A] -1, Ff H &K E ermo MME, FEanih TAFAFEE R, TRITSER
[T 215 TP S errno AT BEAEL

execl() 2N I FH AN 207 1 hk 2 m) FZERE 0 A, 3 R T IERRE Y
— L

o fEATHEA MG T ks

o TP MIAEAME T ik i g AL BT 20, AR 5 b B 2 O e A7
P a1 il 1 S ST

o (ENAFMBIE (ZFEENE) K,

o AL JE M2 10 IR B B E

o ZHCTHRNGIHE B8 AL,

o LyRERE N AFAH S AT Hcdn & o L 0%, RLFH G i) S A

o [ CET M —Lehkr Pt (B atexit()) &5 M7 A7 AE T H 7 25 18] 1 s #6
SRk

SR AR 22 E R () & 1 Ve A o 38, 9l dn pids ACRERE I pids A2edk. P
Jeg ) FH P T4

T T IF B SO R IR FF Rl exec 4R 7K TR G B 2E R S0 T SRt REFT T
SO RER AT B ., X R B bR n] CLYS ) UG AR P AT . AR, X E
AN FEAR I AL BTV P LS PR R AR TR R s A1 exec W T OC 4T I (1) 3C
P, 48K, XA T DOE S fontl( ) KAk A% 25 358 R
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5.2.1.1 Hfth exec BRHIRSAB
B T execl() b, A HABLHA RS

#include <unistd. h>
int execlp (const char *file, const char *arg,

<)
int execle (const char *path, const char *arg,

., char * const envp[]);
int execv (const char *path, char *const argv[]);
int execvp (const char *file, char *const argv[]);
int execve (const char *filename, char *const

argvl ], char *const envp[]):;

O X L8 R HOE IR TR 1. A RE TR v 2 5l 3R R S 4008 BA YR 7 X B 4L
A (i) J7 AL H . B p BEREE A H 7 I PATH 35548 & of 46 m] A7 3C
o HESHILAE P A2, o p 1 exec BB AR DATRT B ) AR SO 4. B
Ji e RS G FE LU MM R &, ABERE, REBR FEA 2
e 24w, 0 exec PRECR B AN (RIS AT LA 2 B AT A FH BT 20 05 AR B R
B XA A p 1 exec BRI EE M T shell 1, RN AE shell g AT i3t
P25 25 A shell 4k A& 45540

R Tl S — A AR S R A W S Bk s 2 A, A AR A
S exec BREUEAR FRAH A . Al B AR D 2 8019 n] LUAE s AT I 3))
BIESH . M RKSH—E, AL NULL 45 2.

MIRATTE AT 57—, i AES Bl I execvp() KIUAT vi,

const char *args[] = { ”"vi”,

”/home/kidd/hooks. txt”, NULL };

int ret;
ret = execvp (”“vi”, args);
if (ret == -1)

perror ("execvp”);

X LB /bin AEH] ) B4R, AR SO E AN AL
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7F Linux 1, M3 FPRE—-NEEERRG AT, AR EECIES
JE s BE R R . RO AL BEAR K SR R AU ME TSI, OF B P IR AR A
FETH WA, Pl exeeve() ;2 ME— MR R & R AR AT I 2 —F
o
5.2.1.2 $HiIRIR[E{E

IS, exec AR AS R E], MR, IR[F] -1, H HA ermo K& A

TNHMEHZ

E2BIG SZHHE (arg) BEHEZE (envp) MKETK.

EACCESS %A1t path JJr45 [n] () B8 A2 H (I RACPE:  path [T m) 1 ST AN E —
AN SR B AR SCHEA ZTAT I path BRSTEE BT T 1 S0 &
4t IS A 14T (noexec) (1) 5 20 HE 2

EFAULT  25E W s 2 s .

EIO RAEE VO Hiik GXZBIRPIHEH) .

EISDIR %1% path [ d5 5 — #8770 B AR 45 4 H 5%

ELOOP  RGAEMENT path BB E] T K2 755 1E#

EMFILE i HBEREFT IR SO EOA 2] 1 R

ENFILE ] SCHE R T RS0 (system-wide) IR

ENOENT  H bR AR B AR, 80 I 5 2 1 3L = FEANFAE

ENOEXEC H 53U A & AN 800 1 ) a] AT S0 sl & oA A R 454 |
7R

ENOMEM A% %A 8% 1 A7 KT B IR 7 o

ENOTDIR path "B J5 —#B5r Z A 3EAN B 70 A 2 H 3k

EPERM  path 5 SCPEAL T (1 S0 &R 48 2 #3200 nosuid, {HH A & root
J7, H path BEOCHFCE T suid BY sgid {7

ETXTBSY H bR 3O AR SRR LS A7 AT IF T

5.2.2 fork() R4 A H
13— AN T R AR — R KRR T DA I fork() FREE M-

#include <sys/types. h>

#include <unistd. h>
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pid t fork (void);

LR A fork() 2 g — AN B kR, B LTS R A fork() 1) FE — B —
FEo XA UEREES AR eLis AT, T M fork() IR IFL)E, SUUFAZ B AT A5 51 1)
HIGRA .

B RERR A BROR HERR () B AR, Bk e R B ARt SRR . AT kR
H, B fork() I 23 IR [B] 00 AEACHEFE T fork() 3R [l 7~ BEFEI pid. B T 0%
(1) —E 7, SCRERE RN - RJEFE 2 ()70 REAN J7 T AR AR AH A

o WARTFREFEMN pid EH AT, et H SRR .

o FREFEN ppid 23 BCE A S HERE [ pid.

o THIFETHIEIEG M5 E. (Resource statistics) 275 %o

o [EATHER NG TG0, WASH TR A (ZFHILE) .

o FEAM AN ER AN S 1 HERE T 4K 7K

W, AR 7 REfe,  fork() 3201 -1, [F) I 25 ¥ & AH N 1 errno [
fHo AR errno BIME, "EATH =Rl B i) & -

EAGAIN W # i — S0 5% U i & W 7, %1 a0 87 19 pid, BE 08 B T
RLIMIT_NPROC # & 1 %% 5 Bl 1] o
ENOMEM 13 /2% 1K) A A% A A7 A6 2 T 15 SR R 44
FEAE

pid t pid;
pid = fork ();
if (pid > 0)
printf (”I am the parent of pid=%d!\n”, pid);
else if (!pid)
printf (”I am the baby!\n”);
else if (pid == -1)

perror ("fork”);

LI fork() FVE R G — S8 ERE, R b ——RA 5 —
& shell 2 F 7 B ASB bR BE AR AU TN AHBhRERE . SRR DL
Ny URAE (fork) TR HERE, 13X AS T RERE 2 ShAT AN (1 — BE Al AT SCF
IR AR o XAl “IR AR AT 7 19 07 O AR WA, s AR B . i (1 451
TR T ASFT LR KIZAT /bin/windlass:

— 140 -



pid t pid;
pid = fork ();
if (pid == -1)
perror ("fork”);
/* the child ... */
if (!'pid) |
const char *args[] = { ”“windlass”, NULL };
int ret;
ret = execv (”/bin/windlass”, args);
if (ret == -1) {

perror ("execv”);

exit (EXIT FAILURE);

}

b 7O ATt RSN, KSR ST AR R 221547 R . execv()
2o AfiFEFE 2232 4T /bin/windlass.
522.1 BEEH

FER YN Unix REtrh, QIR LRSS . 2] fork I, WZSIEHA
[y AP Kl 2 A S, ALRIBE R 1 TR I, AR AE SCHERE (1 b ik 72 1) R
P UL ST B 5 R A b ks Tl b (N R A BER U, 38 TR AA 5 5K
T AR

BUARH Unix RGURICT 2 0. BUAAK Unix R&48, #1140 Linux, RH]
T EI BRI T, AN R S BERE A A HEAT HE AR S 1

I S PR T S PR A U 2ORRE S BN R ST . B
PEARM] f Qi RAT 2> ERE ZE SO ATT B R A R B A, A A
SN BEASBERE R ZLARAE R XA TR R v LA T . BT
BEREE LB E O BIA”, SRR RFENZ) 5 A BERE IR A A8 Bt
Yo M B RE G T A A SR A AH . R AR E B YA SRR TR
A7 WA B TR, JFIE B S B Ay SR . AN I I A i A2 5
X R FEOK A 2 B W] . XA RERE ) DB SRR (B T (R I A 2t
FEASIRIC AR BT B SO K DR BT DLt A4 AR I ok AE S AN AT R
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BN S 3 A A T A SRR VORI AN TG B R, WA R
AT e ISR B I A AR T e AT DR S IR AR =y B I R AE, B B 1 I
A 3 EPAT -

A BN AE 0T, 526 (Copy-on-write) & DL U1 4 FE Al 14T
Mo BT LA, HOBEREFRE ANE o e 450 0 s ik 25 a8 4wl AS A 2 B AN Hb ok
). 75 fork() W FH &5 W Jm, SCREREM 1 BERE A AR AT — A B S M hik =
), AHSERR FrE AT A R (0 B 4 0T, 4 B ORI 28 1 3] DA HC Al 1 S 3
AR Ci P A o

B S HIAE A R I SE IR R R R 5 A DU O 1R B &5 mT DAB BRIl
H R G I G R RS E S S A, s A AR .
12 4 3 8 T v 0 Ak B 7 2t 0 1 GUEAT — OE R . 3K I 23 I B LT )
COW JE T, FRHEAFHILE,

ARV HHL G R AR R P AR AE WA E B 0 (MMUD $efit TR0 15
IS SR, B DLSEIL 2R 25 55 11

TE FH fork() I, 5N S HE AR KA . B KE I fork 2 J5#8 <5 BRE
AT exec, S 52 HEAS A2 30 FE Hb 1k 2 [R) o (1) A 25 2] 1~ 1 R 10 ik = ) 58 4 2
FEIR DR INFTA] s 0 SR RE R A7 20 P AT — A8 1 Bk i w] $hAT SCAF e, i
() Mk 25 o) i S W RS e 2o 5 I ARSI AT DA IX B i D AT AR AL
5.2.2.2 vfork

ESEILE IR 2 B, Unix B30 18— BEAR XA 7 fork Ji5 32 ) $0AT
exec AT it B i Mo bk 25 (A (W 2% . BSD I JT K& AT14E 3.0 ) BSD R4 5| AN T
vfork() RGE W H

#include <sys/types. h>
#include <unistd. h>

pid t vfork (void);

B T 7 8RR 06 450 ST ZI AT — IRO6) exec I ARG T, B T exit() 1B
H CHBAAE NI ESSATIHE) , % viork() (K830 F BT = A2 1 45 SR fork()
JE M. viork() o3 A HERE B B - ik AR 2 b aE B AT T AN B I R AT
SCAFR UG IR R 5K, viork() G T R RE A R 4 0T ST, AR X A I R
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mh, ACHERE R 7 1E A S A [R] A hhl # T) R T I (AN AEH I S SE R b
viork() A58 T —AFF . BN N SR g . B, WA e
SCH AL 2 TR) o R AT ART Y A

vfork() j&— A7 it ¥ 774, Linux AARNAZENE. #FEE=N 2, R
{38 0 7 5 i &6, vork() t2 % tE fork() R, B A E &G HAIT R ERIKE
il SR, 5 I T T e fork() Frig. SEFR B, EEI22.0 4
¥, vfork() H & —ANEBE Y fork(). BN viork() 175 Sk 22 /8T fork(), B LA
viork() FIX AP sz I 7 A& rl AT . TR Uk, B A viork() ST & B 1)
A 2T exec PR IS S DL niE 1! B 21 2R A ST 4 BR
TR AT, SRR B

5.3 & 1FiHEE

POSIX 1 C89 # 5 X T £ 1k 24wy HEFE (1 b v 2R B

#include <stdlib. h>

void exit (int status);

XF exit() [ I8 & S AT LA LKL BRI P B, AR Rl A N A &L
XA XA R AR A IR P — AN R E——3EBr B AR A Rt
AT AL exit() 25 FFAT AT HE %

status 2550 1 K br s FEFEIE IR A o oAt BERE——1 21 shell (9] )P ——7]
DAKG I IX AN . Ak, status & 0377 IXAME £ IR BI85 QHERE . AEAZE R FoAl]
2 AR IXANME.

EXIT_SUCCESS #I EXIT_FAILURE A %% 43 73l 2 715 s By A 2 I, i HL & 7]
B . {F Linux 1, 0% Ry JERME, #lan18-1, RRRK.

BRI IR B, NSRS b

exit (EXIT SUCCESS);

ELAEIREZ BT,  C i RREAT DU SR P ERE 1) A
1. DAAE 248 Th v 0 380 3 5k I e atexit() B8 on_exit() YE M R %L (FkAlT 4
LEJG A X SR ED

*Linux Kernel Mailing List (IkmlD) JCH T — ML 00 R 00 1) 5 i 2 HI b T, HHEBTCEA
15 2.6 A% T o BwIXAAN TR G IFdE WA, Al viork() 7 B AT ATl 2f AL 1
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2. 2P AT I AR HE 1O Uit

3. MER th tmpfile() B & 1 A7 I B SO

XD BRGE R T A FH 2 8] A e il EEA A, 3K exit() At AT LA H _exit(
) Kl A% R AL B2 EIEFE IR A TAE T -

#include <unistd. h>

void exit (int status);

Ok ARAR I, N A% T R DT O . A T B R AT B R X
A AR R TI1X88) . g WA FTHF B9 SCHE AT System V 15 5
o WHHESERUE, WAZHESIERE, IR AR TR AL

I AR 0l DL E 0 exit(), (HIXEH A GIER: 152 1N 2 7 i 2
e dE 5¢ 438 Rk R P BT A A B D AR, B WniE 2 stdout Yit. VER:  vfork()
PRSP = 28 1R R IR D6 25048 T _exit(), TN A2 exit().

o TS KB Rl Z )5, 1SO C99 ki i T _Exit() B
e, EHITIRER exit() J&—FER:

#include <stdlib. h>

void Exit (int status);

53.1 Hfthe2lb#HEM AN

2R ) S 8 7 SO 0l I R A — AN R, T

e K H Bk BIRE P 45 R 7 . £ CIBESFH, XA AAE main() bR ECR M. 28
TR 7 RMARIE VAT T RGP i 2% 2 11 B0 A0 A B i A RS i 3 N —
A _exit()o £E main() bR EIR [B] I A 45t — ASIRESE, B0 A exit(), X2 —
A RGP GaFe 215 shell 22 M X AN IR [FIE K ) W iy 2 2 1 ) AT 7. 3
B, I AR A exit(0), B 2 M main() 26 EGR[E] 0.

R EFER R —AME T, I HXAE 50 N A B ek £50E 26 b bR, BERE
Wb, XFERME S 55 SIGTERM M SIGKILL (B § L5

e — Mo R N R E ST MR &b, WAZ S RIEIAT IEIE RS, 91l
—ANB R, BOE WAEREIR IR
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5.3.2 atexit()

‘B A2 1 POSIX 1003.1-2001 fiT5E€ X, JF H Linux 0523 7. atexit() H oKiE
Tt — o R Gt R O FH A R L

#include <stdlib. h>

int atexit (void (*function) (void));

Xt atexit() A Eh I FH 2 4898 € X bR B0 BIERE IE 5 SR (Bl tnn— A RERE
LU exit() 505 M main() IR 0] 107 A& ik A 2 R s 2ot i R R
W T exec, FTEEM A EH R 2 PR BRI D 1K 28 o8 BOANAFAE B gk B (1 3t
IRl 1110 DI 1B e s i BUR EREAITE A e s IO ( QLU NS 3 IR

EE M BB L TE SR, BT IR EME . R B N AR IXHE

void my function (void);

BRI D (180 G0 A2 R0 A PR A S 1T ot gl S 3K 6 o B A7 A A AR R, LA
Ja R WA (LIFO) o MBI RECA R exit), 045 TCHRE
BT . W R TR E AT SRR, AL exit(). — RERHERRIXFEML, AR
X () ol 43— 8 F B pR B 2 B T T 21

POSIX #r#EZLK atexit() 22 /> 32 Fri i ATEXIT MAX AN e 4, 10X ANME 2
DIt 32, HARMIE AT LUE L sysconf( ) 158, Z¥E_SC_ATEXIT_MAX:

long atexit max;
atexit max = sysconf ( SC ATEXIT MAX);

printf (“atexit max=%1d\n”, atexit max);

JRIIIS S atexit() IR [0 0. BRI IR [A] -1,
I HLE — AN L

#include <stdio. h>
#include <stdlib. h>
void out (void)

{

printf (”“atexit( ) succeeded!\n”);
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int main (void)
{
if (atexit (out))
fprintf (stderr, ”atexit( ) failed!\n”);

return 0;

5.3.3 on_exit( )

SunOS 4 & X H i — A Fl atexit() Z 47 1 A% on_exit(), Linux [¥) glibe 2 it
T X E SR

#include <stdlib. h>
int on exit (void (*function) (int , wvoid *), void

*arg);
XA RO AR 7 200 atexit() —FF, SR MR R EUE AN A :
void my function (int status, void *arg);

4 status ST AL exit() {E B & main() PR HGR IR, arg 21545 on_exit
O BIZE A8 DAt/ 2 S T VE N sR O, BEORAE arg BT 48 19 Y A7 i hik
WA AU o

R RRA ) Solaris AN SCRFXANBREL T, MOzl FRAERY atexit().

5.3.4 SIGCHLD

Mo ARERE T HERE L AR, A S R A EERE 0% SIGCHILD 15 5o k4
oL N 2B S, QMR A AEM s, HREBAE signal() 5
sigaction() A 4t I HI R AT I IR AL BEIXANME 50 IX L8 R G0 FHAE 5 AL 2 11 6 23
SAER I

SIGCHILD {5 5 1 RE 2= 76 AT A I i 7 2, 2 78 A A IR i 4% 328 4 A 3E
P XN TR 2 b AR D . W AEIY, EREA Ay SR
M TR AR 2L, s BNy TR & bk, B IX B DUAT R
IR RS TR R
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54 FFELIERYTFIHE

FA 5l 0 AR A2 W] BAIK, H AR 2 1 AQ R AR Al o0 T E R 2811 1)
W2 A5 B—— a0 E R ) 3R (R

WERAEZ LR, PR RWR T, A S SR AR ] Bk
TRV BrLL, Unix Bk ZAMGE TR R — ik
PR AL RE Z W S5 N, WAZNAZAE PR W E ) — MR IRIRES . Ak T X Rk
AW EMEIL (zombie) BEFE. BEFE K OR B &/ M2 B——— 28R A7
FHAH MG B WZEAE . EIER R SR XA RS W A A fEE (X
M fE AL R B o HEACHERE SR T FRER MG R, TR S
Ky W —EHRFHEIDIRS .

Linux WAZIRML T 288 ok T O LK1 FREFEAIME B L iy B
—/N 2 wait(), ‘& i POSIX i X:

#include <sys/types. h>
#include <sys/wait. h>

pid t wait (int *status);

wait() IR [F] CL & 0T RERE I pid, 8 IR ) -1 RoR AR, W R EE TR
2k, WHE SHHE, BB A THEELL. WRTFHEBELZILT, EHa
SEZI IR AL PR, AR ERESE T/ wait() PH A (B @i B T SIGCHILD 15
5, AU ZEM 7 2R ]

R,  errno A Bl AT fE (1E:
ECHILD i 3 F2 B A v 2 FE .
EINTR “5Rp FHEREE RIS, W2 7T — M55, wait) $&aTRME T .

R status A& NULL, B4 @& T L850 PR M HmE 2. B4
POSIX A VFSEILI AT LLAE status 32 X 2845038 1) bit A7k LR B n{E &. POSIX
PRAERRAL T — L R AR R IX L8

#include <sys/wait. h>
int WIFEXITED (status);
int WIFSIGNALED (status);
int WIFSTOPPED (status);
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int WIFCONTINUED (status);
int WEXITSTATUS (status);
int WTERMSIG (status);
int WSTOPSIG (status);
int WCOREDUMP (status);

P 2o iRl TR &5 R O, wl ek ol (AN EFED .« W
R IE W 4R T—— g 2 iR A T _exit( ), 2 —>% WIFEXITED ik [9]
B, EXFG NN WEXITSTATUS 3 [04% 35 45 _exit( ) MK/ \AZ.

WRE S (SEHEIVENE SR 5]k 3R 21k, WIFSIG-
NALED iR [F] B, 761X F 4% % N WTERMSIG iR [0] 5] 3 72 & 1E 1 384N 5 5 11
7o WREFRWCRE T I R T BA7E B f# (dumped core), WCOREDUMP
IR ] true. JE WCOREDUMP % A 4 POSIX 5& X, {HZVFZ Unix 2%,
5 Linux #832H8 2 .

W PR R T BB kS AT, WIFSTOPPED Al WIFCONTINUED 45 Jll
IR P B, X2 2l B ptrace() RGP IRES . HA ML — N FIK S, X
A M. REA waitpid() (ZF NI L) , (HEATHE AT LU RS
YNV 5o wait() — B R SR EC T HERE B9 £ 1B 45 B a1 B WIFSTOPPED i [f]
FL, WSTOPSIG &t i [FI 48 45 i 245 1 (BN 5 S5 BAR POSIX & A1 %€
X WIFCONTINUED, {H 2 81 i ds #EH & e Xk waitpid(). 1EU12.6.10 %,
Linux 14 wait() #2447 1X %

ERAIKBEF I wait() w2 H 73R B & 2B 1

#include <unistd. h>
#include <stdio. h>
#include <sys/types. h>
#include <sys/wait. h>
int main (void)
{

int status;

pid t pid;

if (!'fork ())

return 1;
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pid = wait (&status);
if (pid == -1)
perror (“"wait”);
printf ("pid=%d\n”, pid);
if (WIFEXITED (status))
printf (”"Normal termination with exit
status=%d\n”, WEXITSTATUS (status));
if (WIFSIGNALED (status))
printf (“Killed by signal=%d%s\n”, WTERMSIG
(status), WCOREDUMP (status) ? ” (dumped
core)” : "");
if (WIFSTOPPED (status))
printf (”Stopped by signal=%d\n”, WSTOPSIG
(status));
if (WIFCONTINUED (status))
printf (”Continued\n”);
return O;

}
EXAFEFE S, QU T — A7, Ea vzl . KRR T
wait() KR BERE IR e SCRERE AT BN 7 HERE 1Y pid AR ST RS Bl 721X
A, HERE R S AE AN main() &[], BT BLRT RAF B0SABL I 1 e H

S ./wailt
pid=8529

Normal termination with exit status=1l

R BEFE A 45 A & M main() IR 9], 1752 48 & A abort() (£E <stdlib.h>
e ) — X2l FHERE S ) B & k1% —) SIGABRT {5 5— 84 FATE 3
(IR 2 THI PR B -

$ . /wait
pid=8678
Killed by signal=6
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WAL R AT N SR E L. AR R IR 2 TR, (AW
GAETE TR S A, AR AR e o — /MR B bR . — R v
75 A2 2 O wait(),  BECRR A8 R 51  A) Wro& ASETIN R e e . X R
+ o A R X R RS O, W R AR 5 — A R IR SR ? R
HERR D IRAE P wait() (PR [BME, PLEK ks HI 2.
TSR A3 T A A R pid, W] LUAE T waitpid() R &0 1H T -

#include <sys/types. h>
#include <sys/wait. h>
pid t waitpid (pid t pid, int *status, int

options);

LE it wait() 2K,  waitpid() & — NN R . & HA 2 40T DL
KA -
240 pid & T EERF I — N B AN ERE Y pide & AR 2002 TR 1 DY AR 10
Z
<-1 ZAF A IXEER FHERE, B4 ID &S50 pid BIZ4E5 . 4 a4 3 -500
TN T AEHEREAL 500 IR BT A P RERE
-1 BT TR, R wait() L.
0 HRPS AR T R — R A A — AR
>0 SEAFHERE pid S TAE NMER A T HERE . Bl an4t i 500 Ko 54 pid 2 500
[ A AR o
Z 4] status (WA FHFIE wait() IS SEOE —FER), IF FLR I 2 o T
DA HI 1) 6
24§ options ;& FE AN N L% k] “Bl” 1ZH 45 R
WNOHANG WSS FHRCLS N, 8igiril, 808k T4kezir
FRARAS, W) waitpid() N PHZE, & ZlR AL,
WUNTRACED 41 2% ¥ & iz A, BVAE & M 8 72 %A BB 1 2582, WIF-
STOPPED th — Ff i & B o X AN Ax 25w LA >k 52 3L 53 H i1
YENEFE I, 5110 shells
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WCONTINUED U1 3 &z A7, RiAE & 8 ot FE W A IR s 113 FE,  WIFCON-
TINUED th — ¥f 8% % & . Fl WUNTRACED —Ff, X #x5 & %t
T shell HSZIARA H B

P T, waitpid() IR PR 2 KA B0 AR AN BEFE 1) pide W R K E T

WNOHANG Z %1, A ZEF£5 1A () 45 2 3F R R & %A 2028 mt ik 1]

0. KRAERIRR, RFE -1, FFH errno ME L& Nl =Ad i —4

ECHILD Z%{ pid It $5 & (I IEFEAAEAE, BB A S A & 73t R .

EINTR % % & WNOHANG, Iff HAEERF LR R T —AME 5.

EINVAL Z#{ options &1

YEQ— A7, BCBCIR AR P 845 21 pid Dy 1742 (7 BERE R [BIME, (HE
U R R AT AR, SCRE R S SL 2R Bl VRR 2 HRT 1 T SRR A

int status;
pid t pid;
pid = waitpid (1742, é&status, WNOHANG);
if (pid == -1)
perror (“waitpid”);
else {
printf (”pid=%d\n”, pid);
if (WIFEXITED (status))
printf (”“Normal termination with exit
status=%d\n”, WEXITSTATUS (status)):;
if (WIFSIGNALED (status))
printf (”Killed by signal=%d%s\n”, WITERMSIG
(status), WCOREDUMP (status) ? ” (dumped
core)” : "");

}
Ve e — A1, BAZER S F 1 wait() B9 H A

walt (&status);

X FEALE H waitpid() /& —FF 1
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waitpid (-1, &status, 0);

542 HtWEEFHENAZE

ER N R kU, EAMAEAE T 2SRRI XSIT ET
POSIX, ifj H. Linux $24t 7 waitid():

#include <sys/wait. h>
int waitid (idtype t idtype, id t id, siginfo t

*infop, int options);

Hl wait() 5 waitpid() —Ff, waitid() 1 H & 55 A5 1 HERE 1) 45 AR T fiff 2RI
B RE R Lk, b scE S eEZ ) o EH B LML, (H R DU
IS 2V AN

5 waitpid() —#f, waitid() SOVFRET 0L FR € T B SR FRERE . (HEN T 5¢
BOX T TAE,  waitid() #7221 S8, AL A S48 idtype A1 id HI k45 € B

SEAFI T RERE, IXF waitpid() 7 ) pid ZEIER]—FE.  idtype MIME 2 R =
A —A

P PID %54 pid {H 2 id 1T 12EFE.

P_GID Z“EF58EFE4 ID J2 id AR Le T HEFE .

P ALL £ A TR, 280 id 1 20

SR id SRR D UL idt B, X PR RS —FH@ M 1D 5. Bk
AIRES N idtype MME, FTLAS FINIXAN AL, IXAEH I idtype B 1 7T LA
RS L . ide RALE R KN, PRIE T AT MRAAAT AT IR pid_t f. 7E Linux
by AU R A pidt ok FH—— 0 W E AR AN pidot (AR AR S, Bl
BTN E . B AR, A AHORT # Ak

24§ options #& LA R —ANELH 2 /MR AT ZHEH] 80 18 B 45 R
SRR FHERE (il id R idtyp FR 2D o

WEXITED A SRR & S5
SRR TR s Ik T PAT I bR
SERY

WSTOPPED i i F &5 %51

WCONTINUED i i <3 S5 A e 21 115 5 i 4k 22407 1) 1 1E R

WNOHANG i HBEREA P2, R E A PR 4 o) (5 1k 503 4k 2L 3k
17 5 EEir iR El

H

HO

0
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gl

/E_v'/:jlr

WNOWAIT W EREAS 2 78 0 2 45 A 1) b R AR ZEIR S o W B RE T
RE2s 10K R Ak 2L 5515
JRINES,  waitid() & IE LS E infop, {HAE B AR 7] —ANF 2 siginfo_t 2K
. siginfo_t &5 AR IR 2 AR R 01 2 5 S ILAH DGR H 2 IE 2 — LRl il 2 A
waitpid() T FH 2 Ja i 2 A R o At A2 s ) R U FH 25 DR UE T THT ) B 03 25 T A
sipid TR pid
siuid  FHFER uid
si_code AR 7 HERE R & W AE T T &by R AR AT 0k B 4k 2 AT
1M 4> % % & & CLD_EXITED. CLDKILLED. CLD_STOPPED &} #
CLD_CONTINUED H [ —4 s
si_signo & & SIGCHLD.
si_status W1 si_code /& CLD_EXITED, ‘&2 FHEFEMIE . A0, &5tk
AU BBAME 5 G o
YIS, waitid() R [F] 0. HEERE, & ([F] -1, errno 4 B T SIMEH 2
ECHLD 1 id 1 idtype fifi 5 I EFEANAFEAE
EINTR —/ME 54T W 7 7 3 BB A7, {H 72 7 options HL ¥ A & & WNO-
HANG.
EINVAL options Z5 A G5, 803 id M idtyp 4L & AN G2,
waitid() F2 it T Lt wait() A1 waitpid() H 2 H 78 L. JCHIE T LU siginfo_t
SRS AS AR A . an R AT X L5 R, I 4wl WY 12 18 48 5 1

R R, KRR R DA 2 1 RGP SRR, IF ol DU ) 4 B A 21 B 22 1 9
Linux 1 24 L.

5.4.3 BSD H1 B wait3() #0 wait4()

7t waitpid() M\ AT&T [¥] System V Release 4 HEAE [ [F] I, BSD KM H A HIJT
W BRAt T AN AN R BN T AR T E R R A A

#include <sys/types. h>

*52 BRI siginfo_t 45 AR TE Linux F 2R E 240, KT &M E X, % /usr/include/bits/sig-
info.he WATSTEFEIEITIR ST EMEZY .
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#include <sys/time. h>
#include <sys/resource. h>
#include <sys/wait. h>
pid t wait3 (int *status, int options, struct
rusage *rusage);
pid t wait4 (pid t pid, int *status, int options,
struct rusage *rusage);
T 30 4 SCBR_E IR HO BT S AR S
& T rusage ZHAb, XA R B TAE 7 AIEA RN waitpid() — 2, K 6
wait3() 1 :

pid = wait3 (status, options, NULL);

SR T waitpid() 7 «

pid = waitpid (-1, status, options);

I H R 1A waitd() B H -

pid = wait4 (pid, status, options, NULL);
ST T waitpid() 1 H -

pid = waitpid (pid, status, options);

W2 wait3() SEREE A 1 BERE RS, waitd() 547 A pid Prde & 11
HEREARIRZS . 240 options H1E F AT waitpid() # ) —Ff.

AT AL 20T, XL R G I B K AN R gt a2 rsuage Z 8. W1 rsuage A
27, A E PrdE ) rsuage S5 AR SR 78 B TR AR HIAE B XS
RTRAE T - ERE B AL T A O

#include <sys/resource. h>
struct rusage {
struct timeval ru utime; /* user time consumed
*/
struct timeval ru stime; /* system time

consumed */

— 154



o5 F o RERR

long ru maxrss; /* maximum resident set size
*/

long ru ixrss; /* shared memory size */

long ru_idrss; /* unshared data size */

long ru isrss; /* unshared stack size */

long ru minflt; /* page reclaims */

long ru majflt; /* page faults */

long ru nswap; /* swap operations */

long ru inblock; /* block input operations */
long ru oublock; /* block output operations */
long ru msgsnd; /* messages sent */

long ru msgrcv; /* messages received */

long ru nsignals; /* signals received */

long ru nvcsw; /* voluntary context switches
*/
long ru nivcsw; /* involuntary context

switches */

i

AT —FETHR X L )

MR B, IR 0. SRR, JR[F -1, errno 4 #% 1 B AT waitpid() —
FEMIME .

K 4y wait3() Fil waitd() A& POSIX BT € X, *Br A IFASEAE AT, Bk
R e 2L T RERE R B AT A . R AN A POSIX P sE i), H
32 JLT BT 1 UNIX R GEHR S H7 e AT

544 SIEHEF—\ ikt

ANSI H1 POSIX #B & ST — A H T8 0 1k 1 O 46 A & 45 R 19 ek B—— ]
DA B ARG AL R0 B g ik R . R — ARG 1 B 2R AR 5 AL % T 46
SR RIEH, AT 1 R B AR A i

14 wait3() 9% 7t Single UNIX Specification 1, {H J K4l i k5 1
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#define XOPEN SOURCE /* if we want
WEXITSTATUS, etc. */
#include <stdlib. h>

int system (const char *command);

system() 2 T LLIXFE iy 4 52 DA Ok HERE [F) 25 B 4 — iRk b S AHA R4 is
1770 A H system() SRIZ4T —AN ) 000 L FE P shell A 2 1R WL, K%
AR T Ay A B T H AL P 5l A ) IR [HE

X} system() 1 1 F 25 A 453 1 2 20 command 5 5€ 1 F2 7 1945 23047, 1 H.
FE R A] LLn] BLAS B AH B 1) 2 4. 7/bin/sh —¢” 24 24 11 4% I 2| command 2 £ 11
[fo IXFEA 2N SR L S shell.

JRININE, 3R [E AT Ay A 153 2 1R PR ZS WA waitQ) [RIR [FIME R 485
TR BAT Ay A B [P 4> 38 5 WEXITSTATUS 75 2. 40 5 %t /bin/sh B & 1
J R T, B4 A WEXITSTATUS 75 1 58 1 98 ] exit(127) f493% [0 {8 & — #¢
Mo el BETR H B ar 2 B T 127, (H2&EA FMERAIE A JE shell H Ok A
THPEMIR I 127, system() P8 H 2R Wtz [A] -1,

W2 command J& NULL H. /bin/sh /& 1] H #), system() iR [F]—ANHEZE 1
fH, HARRME 0.

7 i A P AT 1 1k B2, SIGCHILD i % 2 #% BH %€ %), 1fi H SIGINT Al
SIGQUIT {5 5 £ # 2% . S2PL % SIGINT HI SIGQUIT 155 5 (9 Z 08 3 bf JL A 52
W75, 2 Y system() 78 2 R g R B . G0 SR AE — AN 08 B b R
system(), A ARTTELORAUE - SERE IR HIR A EE PR e AR A . 51 2t

do {
int ret;
ret = system (“pidof rudderd”);
if (WIFSIGNALED (ret) && (WTERMSIG (ret) ==
SIGINT || WTERMSIG (ret) == SIGQUIT))
break; /* or otherwise handle */

} while (1);

FIH fork(). exec Z 4t 1 FH Al waitpid() SEIL— > system() +2& JE 5 A H 1) &5
Mo IRNZBEOER—T, BEVEMAE TAELNTFZMES. T 588, X
AR ) SE L
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*/

my system - synchronously spawns

the command

”"/bin/sh -c <cmd>".

Returns -1 on error of any sort,

code from the

launched process.

signals.

Does not block

int my system (const char *cmd)

{

int status
pid t pid;
pid = fork
if (pid ==

.
4

()
-1)

return -1;

else if (pid ==

) A

const char *argv| 4];

argv| 0]
argv([ 1]
argv| 2]
[ 3]

argv

Ilshll;
”_C”,'
cmd;

NULL;

execv (”/bin/sh”, argv);

exit (-1);

}

if (waitpi

d

(pid,

return -1;

&status, 0) ==

else 1f (WIFEXITED (status))

return WEXITSTATUS (status);

return -1;

- 157 -
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H XA FAGIE XK system(), B A PHIEBE 25 IEATAT(F 5 o ARPEAR
PP G O, X W] BE R A A RE S A . (H 2 & /b BEARAE SIGINT 15 5 AN
PHZE, XA, P n] DL R 7 1 e B I 8 0 E w2 1 AT —
AN LT 1 SE DL AT LK BAR (R 4R £ Z 8 U S B RS I, AR AN [R] I
o Bt ABES N fork_failed 1 shell_failed.

54.5 Btk

IE WA P2 3 B R, — DR A EIE T, H 2 B 11 45 £
PRAFEIRES, A XABERE Y A SEHERE . AL RERE A 2 T A — L R 4L 3%
U, RVE X BEPRAR D —— A6 1A BEFE 0 28 (RPIR A . X2 Ok B 1Y B
FE N T AESCRERE B 1 BERE (ARSI SR AEA B (5 S — HAQHERRAG B T AR EE
M5 R, WEZMSHERZEER, BN T,

SRIMAE AT T Unix RGN H 2 802 80 10 2GS EAEERE . 8 WX L83t
FEM A I SRR RE (ghosts), IXLEHEREBAT HIN I SCHERE . WURIRAGRERE G T —
NT R, A A sE LA TR (BRARE Ay AR R, X L
AR L= F 2D, B e ZFEa 80 3R AE R & R X L 7 it R
S RABERE, IF - EHARAE. BN AERG MRS RS, AR N R
PP R AR IR,

SR R AL BEREAE T BERE A R ATt 25 oK T e ? ol S RE ik e Ay Wl 5%
FPEZER T HERE, EOE S R TIR? ey, REFHRLR T, Wik
i e A R, JF HAU AT SCRERE BB B init BERE (pid J4 1 AR
BERE) o IXPRIUE T RGP AAAEBAT SCRHERERYRERE . init BERE 2 FIVE RO S5 B
7 HERE, W ORAS AT K (8047 A 1 AR ALt RE——cAT st RE . [ 1y =4 A2t
FEAE T HEREZ TSGR T, BEAEIR AT 3T S8 Fr T HERE, B4 init BERE S HHR €
XL REREMACRERE, M tR T EM SR . X FlAER 4r 4L
73, IR g A g e ROR G A i S UYL PR ERE AT A B e B 1 1
FESE A

5.5 AR #04H

IE WA T FT A — T h prishie b i, SRR S A A A CE . P
ID FZH ID 435 A C 5 55 Y uid_t F1 gid_t X ANRAIR IR BU7 R om0 3 7 5F
2 TR P O R (B root FH P 1 uid J& 0) &l i FH 7 28] 1 Jete/passwd Fil
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fetc/group AN SCAESERTT . A AZ R A EEE R OR R TE .

ff Linux KRG, —ANUEFERH - ID frd] ID AR X AN BEFE 0] DL AT IR £ 45
YEo SFRELITLLEIE W P A s T. V2 BERE 2 LA root H 34T H 1. 28
1M, d5 i (1) 77 2O R B “dse /AR 1 B ), e T R A 1 R AT R DA gz /)
RLBR K AZ AT o IXANER L B AR IR 0 S HE R AE /T 3975 22 LA root HI 7 (R AL
BRIZAT, 1M AR 5 T A 7 2 root KR T, JIB 4 & W Wi A J5 S AT 58 1K 15 5T root
BUR. B2, VP2 RE——Fn 2 IBESANTT 2 root BUFR KR PAT — L8R /R I —2
W EERAE A O H P ID 5iE 41 1D,

AR RATEAR T M) SE B 2 a4, FRATATZE T 2EH P ID M41 1D 1
=R/ i

551 LRARP EID. AR (H)ID FRFIZREMA P (4B)ID

N HESE R ER ) ID E, H4 1D 5 0L —FER

Sy b, HREREA K S ID AP AN A Z A, AT
fE: SEBRH P ID. AR P IDS fRAFE I P ID A RS
M P IDe SEBR L ID s iz 471X AN BERE I AN - 1 uwide XA
F P uid 23 46 B8 o SCRERE I S b H 7 ID, JF HAE exec R 4E
WHPA S RANR — RGO, SRR H S 514 shell 1) 52 Fr
M P ID WCE R 1D, I HAX AN - I 2R 1R s B T P 1D 45 25 gk AR X A
o BYH P (root) FJHELLSLER H T ID AT R HIME, (H2HAH P &4
RE AR IX AL 6

A RH 7 ID & AR A 7 ID. ABR G UE — e i HIXAME. #)
RN, XA ID T SEBRH  IDe R G EEERE Ny, 7 RERE 25 4k AR AR (1) 4K
M ID. BHt—2 ) iE,  exec RGBT HM ) ID. HZAE exec
Mt FEdr, SEprH - ID AR 7 1D BB ZEX I T 83 setuid (suid) F£
Jr, BERER LR B AR S ID. #ERAI UL, AR T ID #ECE O A
P ORI & W P ID. Ebl,  /ust/bin/passwd /& — setuid CAF, ‘& HITA
it root e BN P Al AR RIE TR, ARilEisiT T, X
AN ERE FA RO P ID ER 2 root H A T ID.

WALz 25 2], ARF B 7 L REIEA 2 7 ID BB Sk b H 7 ID BUAR A7
WEKH ) ID. M AT LAEA B 7 1D B AT AT .

TRAFBCE T H P 1D S R JSUSE A 200 7 ID. A8t E Ry, FREFE 2
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SRR ARARAE B E A ID. X T exec R KUL, WL SHLRAF B
P ID WE AR 7 ID, AIIAE exex F 40 P H I A2 AR A7 T — 40 G 201
ID fidk. ARRFBUM P ANBE SR DR A7 BB 0 7 ID IR, BN T LA E ik
B SEBR HLT ID RE

A ASATIXAZ K ID WE? A% ) ID BIFE 2 et e R A R AR
REFE AL AR 1D SEBS 7 ID A ERAF e B 7 ID O AU B — AN
FEM T ID A, & B4R 2 SR VR root MEFRAEIX LS 7 ID 2 (AR B P) #e, K
B HI P ID 2 B IEISAT R A - P oide DRAFBCE I 7 ID 2 7E AT suid 4
PP AT 00 7 id.e

552 MEASLFRA P (4B)ID FRFIREMR P (48)ID
F 7 ID R4 1D J23l ik R T AN 22 45 T ¥ 52 11«

#include <sys/types. h>
#include <unistd. h>
int setuid (uid t uid);

int setgid (gid t gid);

setuid() F ok e T b F2 A 20 7 1D REERE S mr A RO ;1 ID 2
0 (root) , A SEErH /7 ID FLRA7 W &I H P ID W{E W S #E [ N 5 & . root
PRI LLR uid S HEEATE, AR IT A = AR 7 ID (E R E N T uide I root
P R AR VPR SE B - ID IR AE BCE R P 1D W8 uide k2, dF root H
PR BERA R ID wE N B —AME.
WIS, setuid() IR [F] 0, #FRIN, R[] -1, FFHE errno WE A T I E
Z
EAGAIN uid [FJ{E AL BR P ID (BN E], FE5EBR - ID A I 20 0 uid 23
SEULH PR NPROC FI BRI (2w LT —ANH P AT LU A R
0O
EPERM A2 root HI P, uid BEASZ AR 7 ID AR IRAF R E I ID.
TR AR PR R AR AR A 3G ), 5 20 setuid() B4 setgid(), 1t uid &
ek gid.
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Linux $2 £t T WA POSIX AT a2 I B ECk A8 2/ JERE A 208 7 id R4
ID HI1H:

#include <sys/types. h>
#include <unistd. h>
int seteuid (uid t euid);

int setegid (gid t egid);

setuid() I AR 7 ID {E X E A euid.  Toot A7 1T LA euid & HET:
. 1M1 E root F P U BEKEA ROH 7 ID W8 A R0 7 1D B 2 PR A7 3 1 H
J1ID. I, setuid() iR 9] 0, RGN IR[E] -1, Jf4E errno ¥ B 4 EPERM. ‘&
TR HATHERE T AT 8 AN root HI 7, JF H. euid BIMEEEASE T 5265 7 ID A
LT ORAFRCE BT 1D,

TERL, T AE root K, seteuid() A setuid() & — £ BT A Ad
seteuid() & ANESHIE R W RAR I3 FE ZL L root AR Kz 1T, HS A1l H setuid()
U Al

H T A3 18 0 2R SR 2 38 FH I, 77 20K seteuid() B4 4 setegid(), 1 euid
Bl egid.

5.54 BSD T HF ID #14H ID B9 A R

BSD /4 ZZ /7 ID FIH ID A A KB L. T atE*%E, Linux H
PO T XS

#include <sys/types. h>

#include <unistd. h>

int setreuid (uid t ruid, uid t euid);
int setregid (gid t rgid, gid t egid);

A setreuid() % 43 A % 52 b H 7 ID R 208 7 1D 43 5 %8 4 ruid A
euide FF XIS P BET— D BCE N -1 KRB A BRI ID. JF
root H] 7 RS VRS A 2 M 7 ID BEE D SE BRI ID B 2 PR AF BB 7 1D, A
SRR I ID WCE A RO 7 1D WERSEES 7 ID 2038 17, sl 2 AU
JUID BB AN SR SEHT S B L ID BIAE, 1 B EHE AR A BEE A T ID i
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BEAF A ID, 4K AT 2 H Linux 580 HAD Unix R4 H DT dE
). {E POSIX 1, XEEHEZEARE XHIT N

JRII S setreuid() IR 9] 0, FriRMFIR[F] -1, FFHE errno & A EPERM. ©3#&
TN ATHERE R P FHANE root 7, IF H. euid R BPANEE T-SEFr H P ID tHAGE
TIRAFE AR ID, 80 ruid A% THRUH ) ID,

T FRY ) 18 0 4 A AR A i FH 1K, A5 20K setreuid() B #t 4 setregid(), 4T
ruid 44 rgid, 8 euid B ¥4 egid.

5.5.5 HP-UX H{ZTFH A ID #A4H ID B9 AR

RAT e DR e R EL T, {52 HP-UX(Hewlett-Packard” s Unix
240 A B D BoE H 7 ID AL ID 177 Linux [EAERL T iX 2645 1

#define GNU SOURCE

#include <unistd. h>

int setresuid (uid t ruid, uid t euid, uid t
suid);

int setresgid (gid t rgid, gid t egid, gid t
sgid);

W FH setresuid() 24 APKs SEBR H P IDS 5 2% FH 7 1D FIRAF 3B 0 FH 7 1D 4y
EE R ruids euid F suide KX LA S ECD AR —DNRER -1 KBNS
S AH B[R H P ID
root A W] DL AT o] AT 7 1D % & A AR . dF root I P Hnl LLAE A P
ID ¥4 T B SE B P IDS A 2 7 ID MR A B I 7 ID. Yy i
setresuid() (JR3CA ) IR [B 0, FRIIR[E 0, JFAE errno W E N FIMEZ —:
EAGAIN uid B A1 SEBr FH P ID B AN [F], 852 s F P ID B 38 4 uid 25
SEUH P NPROC (B § e SCT —ANH o] DL i kA2
0O

EPERM ANJE root FH P, IF H BB IFBT I SE b I P ID A3 280 77 1D 8 fR A %
BHFID, AULES Y HT R SEBR P ID A R0H - ID B A7 5B 1)
M 1D,

HI I e A AR AR I8 A 1, 75 24 setresuid() &5 64 setresgid (), 488
ruid B rgid, 9C euid A egid, 1 suid By sgid.
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55.6 BIEAAIDEID BIEESE

AE root F ' N iZ A H seteuid() 2K & & A AH /' ID. 41 R4 root BBR ) 3
Ay B =M P 1D, B4 Nz AT setuid(): 10 2 72 AR I IS 25048 A 2R
ID, JB 4 f i A H seteuid(). 1X 48 ok 50O AR ] 5167, &A1 B9 4T A 38 M POSIX H?
()€ X, I AR 4 B I 25 18— N RAF B/ 7 1D,

B T AL EIAN ThBE, BSD Al HP-UX J£3% 4 LV AE H setuid() A seteuid()
P& A Iz

5.57 MRFIEEHA P ID B9

{47 3 & /) /7 ID 42 IEEE Std 1003.1-2001(POSIX 2001) F1 Hi B, Linux
TAE 1.1.38 WAZ I 2 416 T AR S2RF o AN A Linux 4 5 1R 3 T DUCC i FH 4
TEVCE I T ide IR Z MRS ) Unix 20 5 (R L8 51 AR AE ] 7 BB 1
id 84l id Z Ji 7 24 A& — N _POSIX_SAVED_IDS .

NPT AR RER R E R P ID R4 ID i RS, b A3 8 4 4R 2 i ar
(1o HRE 2 2T T 5 PR AP BB G FH - ID AL ID AH G BT

5.5.8 3xEXF P 1D #A4H ID
NIRRT A 2R G5 4 R [B] 52 B A P ID 4 ID:

#include <unistd. h>
#include <sys/types. h>
uid t getuid (void);
gid t getgid (void);

BEANIARERIMC AN P AS R G H 20 ik (=145 200 7 ID F4 ID:
#include <unistd. h>
#include <sys/types. h>

uid t geteuid (void);
gid t getegid (void);

XA ARG8T H TR AN E R
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5.6 SiEFNEHIELR

FEANERE AR T IR AL . ERR AL th — AN 2 AN AH B TR DG I 1
MRy, SR HEBEN THAT S R4 1) = SRR S (E 5 T DURE
R P T A E R XAME T A DU [F] AN R AL P T R
1EBEE R Eis AT .

FEANPEREA A EFEA ID (pgid) ME—MWAR IR, I HA — DA~ 3
2 ID g K HERE I pide HEAE AR A i — AR AR, W%k
FEAATAE . WA KRR T, R AR AL

M F M P S AL, RS A XA B AN &
Ui XA KA 08 shell —ANBEFRE. & [ shell fif ok 2 10 15 3 72
(session leader). 2% U5 1 SR pid WL 8 1E A S 1EH ID. — NS uhmte — %
MR AWE S SRR T E S, I Hama ) — A%
il ¢ 3ii (controling terminal). 4 ) £ a2 — N H T AL EEH P 1/O 1 tty & %o
I, UG DI Re I shell ZEAZ . WAHUEZE 22X 53 E1i.

ERE A SR T 1) L B A R R R AT S AL, 3 A A A M A ) R 3 A
(1) shell Dj e AFIR LS Ty o [RIINF 25 15 WK 6 s 5 Pl 48 o T AR A oK. <5 1 1)
R R DB MR EAN LA GG R R &, n)
A £ E AR AL b i B A 2 R R 3% SIGQUIT {5 5. 224 H B 2% w67 19 45 L I, 1o
i AR AL 0 BT A FE R 2% SIGHUP {5 5. MM PN T & absE (— i 2
Ctrl+C) , [l | & MERR AL (1) P BEFE ik SIGINT 5 5. Bk, Sid v LI
Sy W B 25 L RAE shell F (18 SKAT N

AT — T LU B En U, AR BEASH P & Bl R e, A i) & B ) shell J2
bash , H H pid /& 1700, HS4 E 61 shell BULE 28 B R4l e — g dh e, W2
HE R XA P 206 #2315 ID 42 1700, I H shell J& XA~ 25 16 11 1
ME— R o1, Wi E . R D EES M P47 E I BRI & m i &
ARG, HARMHARZ S & R4

E—MNMREMRGET, FEEHEZASWE: BMHPNEREZ e
W, AL 5 ] BT L OB R R  vh (B s AP HER) . ST AR
SO, RS S HA AR 1l AR R

KL G A M AR, AN EAR DA A
T o A 22/ R 10 0 75 4 30 % 2 FH R 58 A 478 11 7T
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$ cat ship-inventory. txt | grep booty | sort

DA EIXFE— 4% shell dr %237 AE = AN HERER ) — A 2R 4. LM 7

2o shell mf BL) = ANRERERIIN AGRAR 5. OV BRI T IX 5 &

11 ReSa] élﬂ:l:)%
BAMEH &, Frelet—ANaradEdal. B 5-1 BT i, R4, dEm
P58 il 2 S 2 TA) R R AR o

B 5-1 2 ilie ERRAL. HERE S92 I 28 o 2 8] (R R 3R

Linux $& it 7L B B — AR M S if R AL i .
1322 shell A55 1, EZ thal sy g R 2 RIGEERE, R4 <7 3 b A

AFmYEE o Mgk Rk FoR R,
5.6.1 SSIEHXBARSIEAH

756 Fifi F,  shell 23 @ £ 97 1) 23 6o 3 2 il i — AN Re K 1 2R 40 I H 58 i
(¥, HI'e AR 5 I A 1k

#include <unistd. h>

pid t setsid (void);

R R REAS R R AR KRS, T setsid() & QIR BT (0 =185 1
JHRERE 2 XA Ul e —JERE, OB & W0 i 1 R, (e B &
it Y AR R I A2 IX A i b A — AR AL, AR Oy T ALK IR,
EHEREAL P A RERE . OB 15 ID AIRERE AL ID B2 5 0 M EFE Y pid.
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WA 2 Ut,  setsid() O & I HT 3 1h, IR AIE —ASEm A, mH
o 73 8 FH RJE R R 0y 8 2 1 1) i BERE AU AR A AL KR . X e R R SR
U, XA, BN E AT CAFAE S TG RR, WA 3 &
Uigo XF T shell Kii, EWARAH, K4 shell Ay 2 0 &F—AN BBl 19 FH - A & 8 i
i

I, setsid() IR FDBr & 15 [ 2 1 ID. Hir iy, R[A] -1, FHH errno %
B A EPREM, Fon i RS 2 Y ur R A KRR . A — AN ) 7 vk ]
DA AR AT BE FE AN A AR . XS B AN BTk A, &b A, k7
HERE KA H setsid(). 120 -

pid t pid;

pid = fork ();

if (pid == -1) {
perror ("fork”);
return -1;

} else if (pid != 0)
exit (EXIT SUCCESS);
if (setsid () == -1) {
perror (”setsid”);

return -1;

}
BARFAF T RERE K2 1 ID AN RARF Y, AH 2 B vl DU 1)«

#define XOPEN SOURCE 500
#include <unistd. h>

pid t getsid (pid t pid);

%} getsid() F iR 23R 0] pid FEFE 445 ID. WHR S8 pid J2 0, R 91 H
BERE 236 1D A RIS, 3R\ -1, 17 errno [ME— 1] fig {5 /& ESRCH, %75 pid
ARFARMTHERE, VR, HAh UNIX 24440 ermo % & 4 EPREM, ‘&£ 7% pid
Feon AR R R AN B T/ — A2 16 . Linux AKX A, e 1R [H
fEAT BEFE 2515 1D

getsid() AR /DA 1), H =2 T2 W7 ) 8
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pid t sid;
sid = getsid (0);
if (sid == -1)
perror (”getsid”); /* should not be possible */
else

printf (”My session id=%d\n”, sid);

562 SHBHMBXHAREIAH
setpgid() # pid FEFE R BEREAL ID W E N peid:

#define XOPEN SOURCE 500
#include <unistd. h>

int setpgid (pid t pid, pid t pgid);

AR pid A& 0, JUAE A 3 (kR ID. T 5 pgid A& 0, WU pid B2 R
ID W E R4 ID.
BRI, R [A] 00 e DA LA 45 -
o pid QI M BERE 0 200 72 T HH 2 5 2 He R, i HL i E R A
exec PREL, JF H pid BEFREFIU & AL R — D21
o pid HEFEARE R ST H R
o W pgid CAAFAE, AWM EWHELER —ASTEF.
e pgid AE A1
BRI, dR[E) -1, 4 errno W E N FHMEHZ —:
EACCESS pid HEFE 2 R iR, HIHERE A T exec BRI,
EINVAL  pgid /M T 0.
EPERM  pid #2251 E bR, sl 2 5 E LR — Al —
ANEFR . ] R B B R AR CE B — DN AR F — S Sl R A
i,
ESRCH  pid A& M AidkfE ek 0 5 jy ER2 (1) 1R .
JUEA AR, 382 n] UE I 2 15 RS R I FE 4L 1D

#define XOPEN SOURCE 500

#include <unistd. h>
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pid t getpgid (pid t pid);

getpgid() iR 1] pid BEFE ) HEFEZL ID. 405 pid A& 0, 3% 1] 24 Fy #EFE ) HEFE 40
ID. AR F] -1, T errno [IME—{E /& ERSCH, # 7~ pid #2&— AN ARk 3ERE bR
HRF o

L getsid() 251,  getpgid 1 1 T2 Wi i

pid t pgid;
pgid = getpgid (0);
if (pgid == -1)
perror (”"getpgid”); /* should not be possible */
else

printf (”My process group id=%d\n”, pgid);

5.6.3 EFBFHIZLAEEL

Linux 2§ BSD H AN T H/ERSREGEE 241 1D 18 0. IR el
AWM RGO M A H T, BREIEX A A 2k, B R P A AL
HeAl. setpgrp() H kK & HEFE4] ID:

#include <unistd. h>
int setpgrp (void);
XA«

if (setpgrp () == -1)
perror (”setpgrp”);

M T )R P o — HE A
if (setpgid (0,0) == -1)
perror (”“setpgid”);

PN B R BERE 4 ID 152 B M gERE B FE ID. DI aR A 0, 2RI
A -1, BT ERSCH, setpgid() HIJIT 4 errno 1] GefH # i FH T~ setpgrp()-
[FFERT,  getpgrp() FHRIREUEFEAL 1D:
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#include <unistd. h>

pid t getpgrp (void);

RORE R -

pid t pgid = getpgrp ( );

AR TR A FE 1
pid t pgid = getpgid (0);

W R AR AR R 1D, getpgid() ANfig 2RI
5.7 SFIPHERE

PR RERRISATAE S B, A B AT AT 5 0 2 v A O TG, S A R L A R
4t )3 s I AT, EATTEL root FH P AE AT Bl AR Bk 0 H 7 (51 U apache i
postfix) , FFALBE-—SERGER MRS B L4 s Ll d g5 O
& crond F sshd) , (HIXAZWAUH, H A8 H I,

XA FRPE T 2w W 4k (Maxwell” s demon) , ‘& &%) L 2% 5K James
Maxwell 7 1867 F AT ) — AN JE AL K. Daemon 1X /™ 1] 11 2 A5 Jil A4 1 1 1)
R, EAAAE S NRAM 2, i N RES . 15 Judeo-Christian 138 H 1)
daemon ANJA], A5 il #H 15 41 1) daemon A E AR, SLBR b, #iEH ) daemon A&
PRI F, A28 BUAR DL 1L 1 J& I B AN A FH——1R A& Unix o ) sp ik
e, SERT & P AR .

X sF P R A AN SE AR R B AUE init BERE G T HERE, JF HA ST
e 425 ) £ S AH TR o

— ke ik, HERE AT DA I DL A2 RO S R

1. WH fork(), BUEUHTIHERE, & &R kM9 2.

2. LESFYRERE A A HERE R R exit()e IXARAUE TALAQHERE (PP EERE AL A
WD AR CE L W IEIRIE T ACEREA R4k 8LizdT, PR 4]
KRR g5 Ja— RO R 58 1 DA R 20 BRIV i

3. M setsid(), A7 4 BERE A AN BT O REREALRUBT 1) 25 16, M # U
ERE SR XA AR R E AN 2 5 P ) 2 um AH OCTE COR R b7 W G 3t T 38T 1 2=
T, AN AN 25 LG — AN 2 ) .
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4. H chdir( ) # 417 TAE H SO H 3. B Fi 8 F fork() G 1 97 it
M2, BT AR AR I 24 HT AR H S0 BEAE SO R G TP AR T b 7 o 17 ST ok A T
ERG A BNITIEAT, [F A A 3 — SR H Sk R BT TPIRES, B b T4 3
ST PR AT H TR AN SO R 4

5. RFTA W SCHRER T AT QR RAT T I SO RR A, Tk
BN SCAEREIARE, e TIgk s i T4 R &

6. FTIF 0. 1 F02 SR AT (brvfEdmA . bedbdm i Fbs s ) , e
I 5E W) 2] /dev/null,

AR X LRI, 1 R e w] DA A 7 4 kA

#include <sys/types. h>
#include <sys/stat. h>
#include <stdlib. h>
#include <stdio. h>
#include <fcntl. h>
#include <unistd. h>
#include <linux/fs. h>
int main (void)
{
pid t pid;
int i;
/* create new process */
pid = fork ( );
if (pid == -1)
return -1;
else if (pid !'= 0)
exit (EXIT SUCCESS);
/* create new session and process group */
if (setsid () == -1)
return -1;
/* set the working directory to the root

directory */
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if (chdir (/7)) == -1)
return -1;

/* close all open files--NR OPEN is overkill,
but works */

for (i = 0; 1 < NR OPEN; i++)
close (1i);

/* redirect fd’s 0,1,2 to /dev/null */

open (”/dev/null”, O RDWR); /* stdin */
dup (0); /* stdout */
dup (0); /* stderror */
/* do its daemon thing... */

return O0;

}

VFZ Unix R GAEEANTI C e AL $E 4L T daemon() bR 50K 5¢ iEIX 28 T
B, KB TAER L TIRZ

#include <unistd. h>

int daemon (int nochdir, int noclose);

W nochdir JEZF, MiASKH TAEHFSIME XK. WH noclose IE%E, A
KT AT I SO RGBT o W AR WA T gt i X e g vk, A X
LSHOEIRA I, 8 SRS HEA 0.

I, A 0. RIAIR A -1, errno ¥ E A fork() B setsid() IET R4
iz —

58 B45

EARTER, FATUE T Unix RGP IEFEE FEFEASIR, 45 T WIEFER)
BRI E. N5, RATSUHE s g R HG APL 51 o o A8 it
FEIH & 77 11 APL.
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RS IE, FAI A TR RSEARRE S, W 7RI, A S8 A 1Y
WAZIE o XA, ARER E TS Linux SERL R 2% M HOR EERE, AR
Jr 13 v PR R PR 1o IX SR 0 A ol R R ) O S SCRAT O, AT R
Wi 8] J5€ 25 DA 2 L P B P R SR AR L R R R

6.1 HIZIAE

HERR I B A5 02 W A% Th g MRS BERR W LLas AT AL, en) il i, SRR R A2
i 7] K WA —— R RS R il RN T RS 1
PR P s ik Bt ey, U R A% R e KA AL B 38 A %, LR 2 AN B R A I s
17V BANFEW o

A, WATSBEPR PR o 8 d T B R IE 2 % R 2 R B 26
o BEATHI P AS T, RIS SO Wi N 1/O R0 2% =541 R 2R R 25 4 9 K I ]
K SE R B AT T, AEAH A I R N TG R O s 4IRS (K2 ) T4 s AT
INFIA) T 5, PRI 8 AR 1 e N AZo2 AR P ZE Y o — > it RE R 0 20 & /D AT
gy WP GRS Bo 4 BERE IS AT I 1)) o AZ ] — ANl 28 BA B 448 BT A7 1)
ges b, — BHAERFOCE RN R, ARSI NS, H 2 A 4
HEREASFE G IN 18] A4 2% FEH T [ml A F1 o

WR A g (B2 M), WEEEaTa8X. Af
R R 2 T AL FRAR 0, SR A BRI T M E. XA T, BRF—
SRR o S Ay oA B AR e AT PREMEANHERR IS AT, fIINisAT, isAT 2 K
U T B s B BE A DT

— MR R G R AL BN B M AT Z AR, Ak NI BIBF [F] iz
TR, BIRIZIBRIE RS “2AE557 WM. EZ PN E, ZALSEBAER
G ARVFREREAEAN R A B3 FIRATHAT. A2 ESHAER S, i DOS, — kA
REIBAT —MES

ZALF ARG I RE: B AN 5 K. Linux SEHL T J5 —FE )
ZATS, WIEART LR — AR bis AT, PSR IS AT by — AR X

*PE# 1 JR 3L runnable process
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Bl b IR AR IS AT B BERE AT A RRASEE Ay, SRABUR, BEREAE 3G o5 A Pras AT i
(VPR 2 A e R I TA) v (1944 T R JEE 28 20 O 25 B A Bt 28 B0 R 1K) — /N v IsT T )

W FEZAES R, —ADUERELET BHBE AR 1L AT
H AR ILAT N ik . ARG ST, &% RAESRIEE, HEEERRLA
AR SRR o BRI, — AN B IR AR R AT RE IS AT AR K A, e R
BN R G IR R, BARERAE R G0 L T-#CR A48 & 2 AT 55 L,
Linux th A4,

2.5 WAZ ST O(1) BEFE I 5 2%, J& Linux ¥ BE*AI 4% 0. Linux i 5 &
RS 2RSS, X2 AR, BRI RE, E—B AT
(NUMA), SERBERAH P e SO SE 2048 ek

6.1.1 X Oidi&

O(1) /&K O LIk — 1, H KRR AR FAR R R ER a7 gt 3
e X

if f(x) is O(g(x)),
then
Je, 2t such that f(z) < ¢ * g(z), Vo > 2!

i, BRI, U R, R x KPR YIRE 1 ol —
ENTAET g b NEE, Mg KTET gk ik,

O(1) Rl & WAt e o) (R AR /N T H B e, IR0 R AP I PRIE: IR R
hE 2 /DHERE, Linux BERE AR LB X TR RS R, e Frik e
KABAT 2D BEAAAC - IRBEREBA S, DI O(1) SR XS P REAR B2, 7R i .
SR U A P (L4 LARRRCAS 1) Linux B 4%), BEAFHERE ORI, HERERA S
WA SO AN AR AFROL T, B gy bR A A e 1

Linux 545, 725 BN [ NIs AT, AN 2R A 58w, mbsAT XA 1)

6.1.2 BfjE H

Linux 73 Fe 25 BERE 1IN Ta) Ao AE 0 T AR GeAT A PR RE AR R . dn AR
KK, BERR A ZIAE A AR A I ) 4 g s AT, g T s AT i IFAT M, I 545
T AR, W LAAE A AZACRE B ) kernel/sched.c SCPE T AR 41T
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FUWIE MISER s AR, W) R KA, KR W e AR R b, REFP i
I 1) Jmy P A2 S5t AN BE AT 2 ORAIE

B, B SaE R A4k g 5. RG4S TRHBKK R, A HE
KRG RTNBEARLI. 7RG TREKB R, A E@RAT5
AZHNERE. BATPRAE R, Linux 827570 BCRERE T 1] 7, JYT 82 A5 v #0241
RUfo

TR BEREAN 8 AR s AT PR T I ) o — AN i 100ms I
[ IHERE, W] REIZAT 20ms it D50 25 45 B 4 ey A\ S DU BEL2E o U, RS
o I I A B RE R a2 BA S BT s, XA R B A 2R e X
ARas, A BE R . RS ARSia AT, FEOLF T ) 80ms B 3K FH
IE.

6.1.3 1/0 2R FHIE Vs. IR R ARIHIE

Frel g FEAT A v FH I R) A (b RERR R A BRSS Z REAR” o X R FRE
Y CPU IS [a], ¥ AE 5 18 5 2% 20 T 1) A 30 I 18] o e F5 SR R0 90 1 sl A T BRAG 3, 3L
b (45 B FE R R, B R B R AL

Ty 7 1, 2 U R) A T A A B R ) BHZER S B BERE AR O “1/0 2R ik
BN, 1O YRR A T RS SO VO, FHIEAR A N, B 3
BlbRe 1O FHZERE P B0 10045 SO SE R e, Bl ep B8 my, “BXATTRR Td K
WAZ AT VO £:4E4, JLTAT A A BB GUI NIRRT, K2 S ik #4
SR RN

Wb PR 2% 20 AR PRI 1O 29 AORE 745 25 T 1 FE 2% 6 T AN [ R e 2R 2L i >R 1)
ANFAT Hgo AR ERES LR FE A5 2R TR I I 18] B, AT e R A28 A7 iy v %6 (I
) Je A P T 850, SRR SE AT 5. A, 1O LY RFR PR T B A e, Rl
BT AR R /O 1 SRR BH ZE 7 A% P8 U5 T R S 18 AT AR A0 1K — B I TR) o KT,
/O 2y AR 7B A AR FE 48 I 4 A G TP Rk B o ple me i b B bR, W BE 9 /O 33
Kbk %, FEIpEae m o R R ff. B0, W —ATESEA S
ONTRIRE 3 0t P58 T T S B, & FH P JC 4438 4T 1 St ) I o

AT b BR A 20 R P AT /O AR B P AN R 75 240 4R S F5 . Linux P B2 4518
BRI A JE 0 45 /O LR R . A% 1/O FERF SN 6 2%, Ab PR 2% 2 R B 75 0L

*process-bound
1/0-bound
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v

SEbr b, AR 2 NI RE e 2 Ak BE 45 20N 1/O 20 SRR A A4 5 R A e
Gl gL — N, VER R, BN T AN EERE, AR LR
fig F g e B, AEAERIN TR, HEREHS AT REAT AN F R L.

6.1.4 I HIAE

2 ANPEREAEGIN A 7 I, Y A s R s AT, FFaRIE T AR
HERE . SR oA i 45 HE R, N A% 2 45 1 BT A RE DG IS ] 1R 320 5 1 B 1)
v, dRERIEAT . IXFE, RIE R G T A S B R — A e S R SR A
P oe G B REAE OGN 18] v B0 PR ZE, i A7 I HE R e A 2 s AT Xt Wl ik 1
Unix i J& o — S A IR AR 2 55 320 S 0 A7 R R R 0 20 IS AT

WREA ML IR, Wixs “is17” SWEERE (idle process). SKFr b, 2
BEREREA R — A HERE, WABE S PrisdT (b It AE) . SN RERRE R T itk
WA STE RN G v 7 AT AR IR RR R R 2 PR IS (] 87 A4 A as 47 25 TR bR () 1 i)

ERERRIZATIN, WUR 5 — AN S Gt Rt g (U 56 iy b 2 R B 2 A e 4
BN, P IEEF RN AN IR, YETs T U R m D bk, D)k ) ot ok
o Bk, ASHMANEAIBTNE SRR, RETRBATHR —E
e e g s AT R

6.1.5 %32

SRR B AT s, A SRR 2 — AR B DN
ME A DRSS A NF AR, BB AIRE. BA
RN AN, (HE RS b T LA IR 2 408, AN 58 A
[F AT 55, AR & He s [m]— Mk 23 1a) (W3t [FIAE B B AS W AF, B SefF, H AR
A5 A5, AT TF I SCA BA AT A A A 58 05

Linux P AZ A T 2R (ROUL i JURs T A7 8. AT b, WA St &, X
T Linux WAZ KU, BT LRSI MR, |- X U, AN SR ERE I
— NN PR R B A X 0. WARZA R A S IR R R, ot 2
U, WA — AR AR, WAL E— RN R ke, FT
TF I SCATHU LS5 1A AN [ 2ERE

28R mAE R T AR MR R R, Linux P& B 2678 9 2 1) 5
API /& i1 IEEE Std 1003.1¢c-1995(POSIX 1995 or POSIX.1c) Ak #E4L 1) API, JT &
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FATRRSEEL L APT (R E )y “pthreads” o ZeREgmfE e — NE LA, #H5C API
WARIR R A% MM, pthreads ATEAB R THRTEHIN, I, A0 B K
7E$E 44 pthreads [ IS £642 11 L.

6.2 it H4b 1B =S

B Linux 2 — Mo ZAESHERS, H2emRET DM REWHK
SOVFRERE BB AR BRGS0 S0 B as 5 0y — bR ks AT .

#include <sched. h>

int sched yield (void);

Wi sched_yield() B8 50K 0 W i bR, 1847 —ABTEERE, R0 A% =346
HHERE R R, AT, RGP A HAb g SR, kRS
BB EIEAT. BT EFAM e, b ATA KT DR G i #, 1X— &R
G A G A .

P TR 0, RMGRE] -1, FFRE “ermo” o 7EAHE Linux £F N 1) £ %L
Unix R4t I, sched_yield() AN AT RERM, Bt SR 0. SR, — A0
JF DR A2 2 A A IR R :

if (sched yield ())

perror (”sched yield”);

6.2.1 SIB{EH

£ Linux REUXFE MG 2AES R G, RAOATE B sched_yield() IHL
oo WIZSE AT e S R PEAL RV I AT RO IR T P 5k, X2 R O, A% AR
bE AN JRSZ PR N T RE e S AT B A% R (T I3 RS BE R, B R AR S5 AN L 2
55 P RH AN R B FR DR Y3368 S K A [R] BEA#

AT AR IR A D RGERAINE? JX AT W HIRE P 2 1 6 2005545
St R EE SR EERE P A A M AR R LR, R A RERE AR A
ANEERE,  “ibHARPEES, EES AR . XA EA KL, L
AN R B R R R LR S SO, KRR XA

/* the consumer... */
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do {
while (producer not ready ())
sched yield ();
process data ();

} while (!time to quit ());

FIZ AL, Unix BP0 — O T 21X A 90 5 A . Unix £ 730 % 2 F4F
YRBI e, AT TR B ZEHLHD (e 4 dE 1) SKAUEF sched yield(). XFELL T,
o N S IS, A 0 R IS B 2 5 A s o XA H P o ) R A
TR R 54E, 48 T W% ot T Ak U, SCnT BUR BE 5 BRI 1) 77 5K
RACACE B, AT E O EOE . — Ok, Unix B2 08 1) T8 @ 7.8 m]
BH ZE SC Al 75 2l b i) A BK B L

B R, AR O E T PR sched yield(): FH 7 X (R e e Bl 4 —A
LR EIE K 7 N O a A B I, 1ZZ R o ikt AP B 3BT
o AENRZA SRR P 25 (A0 () s s, SR 7 v i B s e R0, BAX Linux
2 FE S (the New POSIX Threading Library, or NPTL) 31k 7 —/M & T H 7 B
SFFRRIATT 22, BIAE N AZ TR S T P 28 TA) A S

sched_yield() 1) 55 — AN 72 “Z2 1% 8 K UF” (playing nicely): — ™4k BE &%
AW R AT LA I ) sched_yield() 2K /b Xf R W M. R RANEE, H
e A AN G . B, AR RE R AN ST HE R AT R A A R T R R
I, PS8R GEERAE I TR N % R RS AR, AN H 3R 0Pk, U AR
AR IF A 25 VO BARRE Y, I T AT A B AR IR g . 20 =, JlAR b BH 2R %%
SRR s ok B A, AT ORUE AR FE P 384T, X2 P I Ti e, AN H
FEP. H P ar DL o S5 HRR 8 1 “nice” i 2 2R 25 N H R A% 336 H 7 ok T fg
RE

6.2.2 b B AR A IERY I EFER

£ 2.6 WAZLLRT, M sched_yield() /™ 2 — MR S A/ Yo Gt AT 3L Ak
HAERE, W SIBATIZERE, JFE T R B g AU R R, At &
PR U BE R IERERE . MR BARA W] RE A AR, A AT bR gk iz AT .

2.6 WAZAS T %, SR h:

1 BERE IS SC I RERE NG ? U o, R L8080t 28 BA S R R, 3 (e (R LA
—RR)e WERAE, BN P. BT RSN BERE, H R RAE N ARG
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o)

2. X FE N G B RS e, R B R B . o e, A S T
AL RIS AT, FESCRT IR I, b FE A fe A0 T A 1 20 Tk 2 — 0 =R ik N
iz AU IR

3. E T A fIs T

DRI, ] sched yield() (1952 b /R g FTgE AR RGN TR) r — A, XA AT
A AL, T sched_yield() M RCARAR R0 (FE IR T “an KA — A bRl 44
Ry, BT, REREIR” ).

BB RN 2 — A T IR RR 2 o “ R A A g SR B BEHA
R AR B, #BUWH T sched_yield()o B ARATT A2 A A (R P A 285 WE RS (T
DIAT AR R, (HIXLEGEFE AT BT (0] ) a0 502 LAY 1 sched_yield(), PIA%#4s
BV BN ERE, RS UE R AR AE SR AT H AR R AR, B A 2R R R I R] R
Rt AR LA — A R SR R W AZ I B IE B, KME2 “A, B, A, B, A, B” 4
%, FES ERY

2.6 WIZEA S RAIZ MG L. 0 A TE KL AL B 38 I I, o B2 gs ik
BB NS, KB, BHESWRE . MRA G SERERE, HEEE Y
RS HIBIZAT A B2 B, WP 1k T = RN, Ao Vi LAt 1 72 3R 73 A 34 25 1
H]

DRI, Y E RIS K Lk H AR BRAS (R I, e 3t I 1202 FL A 2 LE A PR

6.3 HIEMER

ARTUHEH ARSI BERE,  Semt
BERE 5 LA R ) FE R HEFIRAL AR SE R AR S8, B B LR iR

Linux AN fiff 5 3 047 208 R R . HERE AT — > 5% m Al A7)
I AZAT, 14T 2 AR, P b, Unix LM R
A “nice values” , DAARAL S 9 (0 iE REATAT fo VF AR BERE 73 5 00 20 1) A B 25 IS
8], Al R R IR R R GE ) FLARRERE S0 AU
“nice value” s fEBEFEIZAT (I A 5 42 (¥, Linux I S A% 3k - 20RE 1) Ji U)K
WL e R RR e BOESEiE AT A, nice E B4R W] T BE R M I 8] K
JZ.

- 178 -



o5 6 T Pk R B

TR A A -20 2] 19 2 10], ERIATY 0o 47281k NS 2, nice {H
AR, A0Je g, w8 M &, nice {HB R, 058 ZOBAK, I TA)
B, MG — > EFE Y nice (R H ZIERER RGE AU BF NE DR
o AU DEEREAT RSB R AR, FRATIA N IZ R % S R M TT dh iz
17, BATHE AN R, AR 2R GE A AR

6.3.1 nice()
Linux $#24t 7 SR B E 3 nice (A RGEHH, 5 (1) 52 nice():

#include <unistd. h>

int nice (int inc);

J% B i A nice() ¥ A2 LA DL e G BB N ine, Jf IR B E. R A WA
CAP_SYS.NICE fig J7 (52 Fx I, 3t A& root i 5 I HERE) A GE4% 1 H 71 (H inc, &
DRUFRE, BN, TRk, dE root HEFE R RE FARAL S (384 0 nice {H).

B FETR, nice() R[] -1, H AL -1 ] R B I AR [BE, BRI T X 1)
WIS A, VAT 4] errno B 0, G R AT . B8 k4

int ret;

errno = 0;

ret = nice (10); /* increase our nice by 10 */
if (ret == -1 && errno !=0)

perror (“nice”);
else
printf (“nice value is now %d\n”, ret);
XF ¥ nice(), Linux H 2R [ —F 4% 5 EPERM, 3R BIEERE i 42 =it 26
2 X 37 CAP_SYS NICE fig /1. HAh ¥ 28 G0id 2 1E nice {ELi H v [l ) I i 3
[7] EINVAL, 1fiy Linux 338 AR AR N K30 5 1
LI ZH 0 45 nice() & RTT 1 UL SE A ] 5 ik

printf ("nice value is currently %d\n”, nice (0));

T, BEFE T SR e 40T L A T AN S AH N 3 B e, T AR R
ANEE

-179 -



o5 6 T Pk R B

int ret, wval;

/* get current nice value */

val = nice (0);

/* we want a nice value of 10 */

val = 10 - wval;

errno = 0;
ret = nice (val);
if (ret == -1 && errno != 0)

perror (”"nice”);
else

printf (“nice value is now %d\n”, ret);

6.3.2 getpriority() FA setpriority()

BT AR e 7 %€ 2 ] getpriority() A1 setpriority() R, Al LLAT K E LK)
HIRE T, AR R ket o 5 5

#include <sys/time. h>
#include <sys/resource. h>
int getpriority (int which, int who);

int setpriority (int which, int who, int prio);

P A B8 BOAE T “which” F1 “who” #5852 1) #E#E, HEREA A H o, '
B “which “ff) B {4 & PRIO_PROCESS. PRIO_PGRP 1k # PRIO_USER, X| %
Hi, “who” Wiii W] T HERE ID, MR ID 5 M S ID. Y “who” J2 0 [P I
{5, 3ol A ar b Re, qurE AR A B T .

getpriority() 1R [H 45 5 BEFE 11 I =i DL SE 2% (nice {55271, setpriority() WIJHf
P E BRI S R B K “prio “o [F] nice() —#F, N A IIH CAP_SYSNICE f¢
T HERE RES B2 v — DR L B R (B nice {B), SEdE— DMyl HAXHE
(R BEFE A B % VR AN S8 T 1w P B R I e

getpriority() 18 £I45 1R I BEIR [A] -1, {H -1 WA EEZ BRI IR PIE, BRt[H
nice() —#F, A TALBEES RGO, FE 53004 U H TS S error {H.  setpriority()
B, e R IR A 0, HRIRE] -1,

I T AT 2 24 R S
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int ret;
ret = getpriority (PRIO_PROCESS, 0);

printf (“nice value is %d\n”, ret);
PR TSR A R SE gk 10 1451

int ret;
ret = setpriority (PGIO PGRP, 0, 10);
if (ret == -1)
perror (”setpriority”);
HiR I %, RS WE errno i LA JLAME:
EACCESS HFFE % CAP_SYSNICE fig 5, #4 Kl s ed. (MG&EH T
setpriority())
EINVAL  “which” fJ{ 7 PRIO_PROCESS, PRIO_PGRP &% PRIO_USER 2 ',
EPERM  fi7& MG 2 7 ID MR S P ID A—3, B kR
%H CAP_SYSNICE fg Jj. (IXi&H T setpriority())
ESRCH  NAAEFFA “which” Al “who” HIREFE.

6.3.3 1/0 &%

VE SRR e 4k 78, Linux & o ViBERE SR € VO AR5, W VO )%
ar (S ) SR sem Rk A T VO PLE g K.

BRANE LY, VO LA HIBERE AU FEve 1O fR5E 2, N, B E 4
B3 VO L5 9. AR,  Linux W AZIE A PN R G0 TR Sk UM 3 &
I/O:

int ioprio get (int which, int who)

int ioprio _set (int which, int who, int ioprio)

ANEHE, WREZKRASEZXWADNRFIIH, glibe BT FE AL 28 18] $2
o WA glibe HISCRE, pRBH R EAH BRI LU, R K glibe 4652
R, LA RN ARG RHAF. EX 200, A MA T T 5Kk AE
R VO e g 3l I nice {H, BUEFSBLT “ionice”™ 1) 5L R T

*ionice s& util-linux £ ) —&B 4, 7 LLA http://www.kernel.org/pub/linux/utils/utl-linux 15 2|, LA
GNU General Public License v2 %4
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AN 1) VO I BE 88 #SCFF VO s 4, H¢ i,  Complete Fair Queu-
ing(CFQ) VO i FE2% 3 H, A BIFRHE R FE 2R AR . Wk VO A FESR A SCEE 1O
Yook, AHIC R G FH A 208 T A AT 3 7R 15 R

6.4 IR FEFE

Linux 1] LAFE— DN RGEPAE ] ZAPERS, BT A shdbfe, SCRF2 MBS R
2 TAR AR T R JE 8% AEXTFR 2 AL BEAL (SMP) b, HEFR 1 55 4 06 200 ok
JEREAS CPU _RIg A7 BN HERE, (MU, 0o 25U R P A 1) L i J5E 8 o 20 578 73 1)
RGBS, B ARACBES SN AR, R AR AR CPU Lz
17, R AR IE VR B ETRAER— CPU b, PRI ALBEGS [0l M HERE T =
T R BEHTK

N ITEREB IOk A TIERB W RIN AL BT PR SMP REL it &
AR BLES I G AT 2 %5 A O, e i, AL B S8 0 A IC = oA b i Kt . I
b, BRI B A B S L5 S O BE BN AN, SR AT AR B AR 1 22 A7 L
W, IXATREATOR . O T IR DL, G A BRI A A AR I
WHAM A TR I, AR A, AR S HE AL — A AR BE S 1 22 A7 A 2
(BB BT AT) . A REREIT R I, WA P8 5 T A AH DR % BEREAS P
Vi 1) A7 Bl FLIsUAT 245 b (K B0 0 20 bR 0 0 T2, % B BIX L4 R, 3L I
J& 5 Y 2R L R A R AE N AR B

Scbs b, BERE U AR 10PN H AR A AR IR 5. WA A AR B E LA A
BEA KA 2 R — sl R, AN AR ST, AR AR P AR N
— B I SRR B CPU il A3 i e PR o] I A% B BE R oK S AN
i, Wb SEIA, XF SMP LA I MEfE 2 0 T L

Ab B SRR MR W) — N BERE A B AE A AR B BT etk AR “ R A
J&7 (soft affinity) 2 W] U J5 4% 45 SL 1 5 BERE B[R] AL BEES B0 B AR WU, M B3
g LA 2, AR A E AR . Linux 4 B 88 8 n] RE U FE A, R
A2 SO s AN P R I, A4 5 R R AR N, B MBI I 22 A7 3L
R, IS BEPRIUE 2R G0 P (AL BEAS D1 B AT AT

SRIMTATLEI o, ™ B R Py o B ORAIE E R AT AL B85 18] 19 90 5, X 3d
HOREAEERE AR R KA, W EAF R AE [ — A PR AR IS D0 F . Rl “RE 25 AN

T ¥ cache effects
¥E7E: cache-sensitive
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J£”  (hard affinity) i T 55 il P9 A% CRAE EFE 21 AL BE 2% 190 52
6.4.1 sched_getaffinity() A sched_setaffinity()

BEFE A BERE 4R 2K AL PR 2% o5 F RS ZEBOATE 0N, W BEIZ 4T 4E 1L {7 CPU
o Linux $2AEP AN R G5 F R MU 5 35 1 A S5 AT+

#define GNU SOURCE

#include <sched. h>

typedef struct cpu set t;

size t CPU SETSIZE;

void CPU_SET (unsigned long cpu, cpu_set t *set);

void CPU CLR (unsigned long cpu, cpu _set t *set);

int CPU ISSET (unsigned long cpu, cpu set t *set);

void CPU ZERO (cpu set t *set);

int sched setaffinity (pid t pid, size t setsize,
const cpu set t *set);

int sched getaffinity (pid t pid, size t setsize,

const cpu set t *set);

i H sched_getaffinity() 7] LAZRIS B “pid” 45 @ B REFE AL BEAS S A, 174
7E cpu_set_t KA, W LUFHRFERIN E Uilal . iR “pid” & 0, WA 21 >4 Fir gk A5 1
SRAE.  “setsize” ZEIE cpuset t 1K/, glibe H e SR PR K SRS 28U AR AL I A1
R ELAT e IR, R EGR [E] 05 kiR [Fl -1, FFRE errno. il
T

cpu _set t set;

int ret, i;

CPU _ZERO (é&set);

ret = sched getaffinity (0, sizeof (cpu set t),
&set);

if (ret == -1)

perror (”sched getaffinity”);

%347 hard affinity
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for (i = 0; i< CPU_SETSIZE; i++) {
int cpu;
cpu = CPU ISSET (i, &set);
printf (“cpu=%i is %s\n”, i, cpu ? "set” :
"unset” );

}

76 8 F AT, B AT CPU_ZERO 3 % A7 (1) — 3l AL, SR )5 JF 4 M 0 %I
CPU_SETSIZE 7E set FJiEf%, V&, CPU_SETSIZE A2 set (I K/ — B4R
ANBEH B R IR setsize— 1M A set ] AER /N AL FL 2 40 . ROAEAE A SEELA 1 A4
TR KON — AN AL EESS, BT LA CPU_SETSIZE L sizeof(cpu_set_t) K15 % . Al
] CPU_ISSET 4 #% 28 4t ¥ 4b BE 35 7 5 9 90 8 BX A 2EFE, 0 £onAT, dE0 )
AT

HASEBRAA AR AL B3 A Re g g0, DAL, 7EM MBS R G LisAT |
AT R4S 2 a0 T 45 5L

cpu=0 is set
cpu=l is set
cpu=2 1is unset

cpu=3 is unset

cpu=1023 is unset

Mo el UE B, 4T A CPU_SETSIZE(M 0 JT44) /& 1,024
A1 & CPU #0 F1 #1 X P AMUAE AL BEAS AR VFFRATT ISR R UE FRATT 1) 2k
FAANEAT4E CPU #0 b ACHS 40 R

cpu_set t set;

int ret, 1i;

CPU _ZERO (&set); /* clear all CPUs */
CPU_SET (0, é&set); /* allow CPU #0 */
CPU _CLR (1, é&set); /* forbid CPU #1 */

ret = sched setaffinity (0, sizeof (cpu set t),

&set);
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if (ret == -1)

perror (”sched setaffinity”);

(
for (i = 0; 1 < CPU_SETSIZE; i++) {
int cpu;
cpu = CPU ISSET (i, &set);
printf (“cpu=%i is %s\n”, i, cpu ? "set” :
"unset”); }

AT E S8 K2 H CPU_ZERO % % set, 4K 5 | CPU_SET X CPU #0 % 1,
CPUCLR X CPU #1 & 0. B4 % T 44> set, T LL CPUCLR i %52 £ X
s AR AL T 58 B B 5 R

TEFIRE R P AL B 88 R 8 LIsAT, 1930 T RS [A) 0 -

cpu=0 is set
cpu=l is unset

cpu=2 1is unset

cpu=1023 is unset

BLAE CPU #1 4% 1k, ZE R IR el 238474 CPU#0 [,
A RER DY RS 1 5 T
EFAULT $ 45 51 72 10 () ik 18] Sh 50 JE 3L
EINVAL R4 A A BE2S 8% SR VR I (& H T sched _setaffinity()), X% set-
size /T A% T R R A B 2R AR G B B s S5 A IR
EPERM pid 5 W 10 2E % A 8 T8 b 72 09 A %M 7~ 1D, 1 Hoax gk B
CAP_SYS_NICE f¢ JJ,
ESRCH pid ¥&5& FEFEANAALE .

6.5 SEFf R4

FEVH AL, AR “SE” AEAE 2 WAL R B RV Wk — D ARG R
3 B AR YT R — 7 SR iy . 2 [R) ) o /N B R iy 2 B0 — (SO, AR 1% R 4

*PE#7E: operational deadlines

- 185 -



o5 6 T Pk R B

K& ST e LT AE T T AR LUE B “B B L (ABS) “ R GLEl e
NRUM LI R G AERXADRGH, HER PR R, FHEHEE R
25 YRt TN AVRE T80t KR 2 S ok R R 2 s 7, AR B8 i “Bise” , RAEA
EEfE, WV RS RSB RS R 2 AT N R IR B
AE” 5 el 2 PRI N A 4 s

WS Linux 78 P 1K) 2 BUARERAT R U Pt T 30282 RN SE I S8

6.5.1 BLRTRS

SEIN B G40 M R S I R G K. R SIZ INE 2R ) T AR AR 20T PR R o
%, IR S e AR R, R AR E, S — U7, RO RS EHIAN A
I PR — A R 2R I

TSI RAAR A 5 40 W BiEAE R 4. EHRB RE. By &, F5 08
A2 LR L R 5] - o RSN R KA 5 o0 3, — A HL B s i) ) 2 PR
WAL FRRE Y W TR, R P SRR E N, AR ERE
it 2 AT DA L2 18

TR 2 3 FH AT 2 i RN TR 25K, an AN Re i R 2R s FEH P RS, £
BRI T, 9 R A R 4 FE P e Je . SO g AR S AREIE 2 I SRR R AN AR
PRt g N B A ON, AT RAR 22, P S B BUE A IR IR P MUK R
S R R ? AR, Y TF R B RRT BEAG,  AbATTRCR S 25 R e b e R
N o AHEERE) A5 ) R A T PR 2 8 S I e 1 e SO e A AR 4

M — B VEAE, LN RGIEA & ke LB b, A5 [F )8 A 551
N, WK RGEEA RS TARSER RS, RBAE T, WAL SRR,
SRR I R G LA ALY, BRI S I R G X o AN A [T R A
I B ) AR RS I B A b LR B, Wi SCRAM R 4 A%
AT AR — 225, A% S B HE st v] fe il P IR At — N 18 K R 1 309 P ) A s
I R G A, W — N LR S AN BE RS A 100ms P A 78 (B 8022 i X, gk
ki — SO E R R H A A T L R, IR AN R 1 0 PR SR i I R S
I & 48

6.5.2 R, EzhF0s b ER

S I R OR 2B L 2 W N AT R I TR, R AE NN SR TR, R4
BATIE® . RSN RS, BRAE IR E N 2280 (1, AR G0 LU E 1 A
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8% 2B 52 N 20 AR BEAE SR o AECSEIN R GErh, WM AT OB A RS, ER
PL—Lerg fl, i R A AR AR 0 R A R 2R AT

H B AR X A N, DR DA R A R A A R I TR, AR, 43 R
1IN TR)R, AR AT 5 WA SIS e N PR e o BRI, AR D R S BR 1) U VAN X
PAEER SEBR b, AT R e Dy W) IR R] ) AR A o 34 28 A T ) IS TE] AR AL R
ZHEE, AN SE R

MR, FRERE 10ms — X IR b 1 IE R givkne, A4 N T B
I TR) G, DR AE 10ms W%, JLORIN R 2 1) (¥ 0 22 i e B8l BT Bl S
HIU A I B L[] ) A A o ANFITE S SR A A2 RTINS Ta], - BATT A 500 AN %0 T8 15 SR AT g .
ZTA) PRI ) 22 R 0 T U SR AR 10ms — O FRATT AN H03E 55— O SR AT I T
o BV AMRCUF 2, R 2 IR GE I 1) 2l AR am el 1, SR 2 T Ekshm
AGEIE . AT LU E R, $Hahie MR, Wt hot AR A
FIERT o TCR AR, FHATT 0 20 1 o 55 !

SN R g B LR H N L8, DD AT e — BN TR) A i A2 AR
BRI T A o S0 3. 2R AR SR FL B0, W A A I 35 1 45 A 1) o 2R A I
ek, e RN

BN RGN ) B . AR LS R GE T, AR D0 T Wi SN ) 2% 7R 4 AR
)b P, TR PR — L8, IS — il D, $8atn] BU5E 58 s A I AR 4 1
REM & (1 F AR T

6.5.3 Linux BJSER 5%

Linux i i IEEE Std 1003.1b-1993(%ii 5 4 POSIX 1993 1l POSIX.1b) & X [#)—
FRAN R G R Ry I F R 4 A1 4 S I S RF o

FER B, POSIX bRk I A Ui B e 8 A1k 1 552 I S 4 02 HOE & il S By
k., POSIX ARAEAUAN AR T — LL L T 00 56 20 (1 U B2 SR W, 524 28 40 I AR i i
() 29 AR T4 R Gt 4 o

if JLIX B4R, Linux N AXAE A4 PERE O 1E B0 K, EUAS T BR SR e (1) SIZ
SCRE, B A B R BR )N ) SE B RN RE i — B B B, A 2R RAE T O R e 3 B
IR Z RN RSP, Lean g i f VO 29 R g R, A AE SEI Y s ek T
Linux 7F ik A xCR S8 IS 800U 1) B D) A TR K DTk

ANSER A, VF 2 i N 20N S IR 80800 Linux N A% IS S A7 AR T € 1l
(1) Linux fiff g7 9, WAL T FWR I E T Wi HArg— 22 il — b
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I, LIRSS R SR AR . R L AUDOS I T WA DR R R A
AT M. it K2 BB ScE A A POSIX 1, L, 4% FokIitie
g HE SRR S

6.5.4 Linux AE SKEEFILELR

linux Xof EFE 0 8 2 AT A A 3 R ) R 5 SR, AR 2 A 2R 00) . Linux
PR T Y 2 S I U B SR AR O I BRIA SRR R AR 780 Sk U <sched.h> Hp I i
SRR BN S 4y 51k SCHED_FIFO, SCHED_RR il SCHED_OTHER.

B ANREREAH — D5 nice (LR HFFASI LS, MW, HA
0; X} FSemfFERE, B4 1399, Linux i 5 8% 4 K0k B s e S BERE 12 47
(RS0 SE B S R e RSy . R — MRS R 50 kR ARz AT, Ihi —A
Peedlh 51 Mt R, T RES < A M A aE e, B mras AT 8 2 m e
QAR MR, R —AMRELN 49 FE Y, ©a— HSE R EIM SN
50 FIEFE R ZE A FTE AT RNl B R SE g0 0, T LS J3EFR B & 38 Ay
S HERRE T URIE AT .
6.5.4.1 “SEEEEW” KL

JeiE 5 H (FIFO) SR 2 B A I TA) v (0 AR T SR i s ) s . 228wl
SRR, FIFO Rt #4217, M % SCHED_FIFO %K.

AT Sy it 2D Bf 1) s 6 PR R AT SR I A 22 17

o — LY FIFO MUEFE an S R4 h M i m L e O e & — H AR Fris
1To FERIM, — H FIFO KR4S, ©ulha B b gt i

o FIFO MYt REFFEIa 1T H 2 P ZE 5% A H sched_yield(), B =5t it
FEmheh .

e Y FIFO BUiFRFHIE Ny, T RE A5 HAE Rk 25 B\ A1. e Ik, B4 2
AR SEFORFE IR R . PRI, e Db 2046 A v DL S G B m) S5 AR 58 gt s
1RI817.

e Y FIFO M4 FE I H sched yield() I, 1/ 5 &K e 28] [) S5 400 41 2% B A1) 1)
K, B, & 0554 Hofl [/ 500 e ot R 1 RIs A7 . i SR A e [m] 4500
SeFHEFE,  sched_yield() K %A 1EH .

e Y FIFO UMY #E, EAEMSE RS A EAAE . Bk, — H sk
e R 1RIEAT, W A1 FIFO AU R mlt & 4k 821817 .
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o M ANEEREAR Ky FIFO Bl Mt FEF S0 AE J0s, & 2 B B0 AH AR
e AT RS . R, Bk 1 FIFO R 3EFE R 46 |5 (R 284 st Sk 7 .

A b, AT LLIA Y FIFO B2 R R &t e 2, wiie — Hiz
1T EUEA BRI A5 T [F S0 Je 2 ) FIFO BERE 2 TR 16 A& o
6.5.4.2 IR

& WS KA T FIFO 2K B4, AAN 5 N T A 3[R 55 AR 2 2 adk 74 1 Bt o k0
MJ, L SCHED_RR £ 7.

WA — A RR B RE /0 lid — /NI TR e 4 RR SR R € 6 1 1)
I, AR R B P AL SE G BA A I AR s Tk i 5, RR YRR [A) 3t e
W, mBRRA NS EEY L, RR B [H T FIFO Y, iXFf
THOLN, ERRE R, SRS HAERGREHEAT .

BATAT LA RR B HEFLAE[A] T FIFO Y BERE, AN AN S 78 e 18] 8 S ) Bsf i
fF1IRIsAT, HER SRR SE BT K

1% $¢ SCHED_FIFO 8% SCHED_RR XA HL ¥k T 05 % 354, RR 2
() B 1) ANCZE AR [ SE i ERE I A 26 . FIFO EFE S A5 1817, RR EEfES
TEL S O RE R 5, {H & #AN & 0 IR vy 0 98 000t R 2 A IR AR 58 gt FE 1)
T o
6.54.3 &I E KR

SCHED_OTHER A& br it U B2 S, & T BRI AESe i g . I ax st
BERE A RAR A 0, KL, fERUKZE FIFO 8¢ RR JEREREH 2 Ay Al A ]
R 8 R S 0 180 1Y nice {E R K 0 Al BE R UL e S, ERASIRSE HA
% nice fHIVFZW, UHZH 0,
6.5.4.4 HLiFE KBS

SCHED_BATCH /2 #tt i J8& 55 2 PR I 52 1R SR, 8 A0 S PR B S Iy R 82
(RI0) SETHL: IX A 2R B A AR R g rh e oAb s 45 R I A 2xda AT, BPAS IS L
W CALFEOCTE o XAFRTAR AR BERE, RGO, SR %7
L ST AR FE TG 0] )5 TFURIE T
6.5.4.5 % & Linux i E KRS

BEFE AT LLIE 1T sched_getscheduler() A1 sched_setscheduler() >k # 1F Linux i &
HEW:
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#include <sched. h>

struct sched param {

VA
int sched priority;
VA

}i
int sched getscheduler (pid t pid);
int sched setscheduler (pid t pid, int policy,

const struct sched param *sp);

X} sched_getscheduler() 1) 5% 2y i 4 3 9]t pid 45 2F 72 10 18 B SRl ,
Hopid 2 0, W)k B R E R 00 E SRS . <sched.h> g X T — AN EEAE R
7~ P B 3K % :SCHED _FIFO 3£ 7 4% #F 56 Y 5 %, SCHED_RR 3 71 §& % 55 &,
SCHED_OTHER % 7~ 10 #E F2 . 18 2 453, o HOR [F] -1(-1 A& A 20000 B R
W&), [ B 2 B A R

FHVEAR 3 5.

int policy;
/* get out scheduling policy */
policy = sched getscheduler (0);
switch (policy) {
case SCHED OTHER:
printf (”Policy is normal\n”);
break;
case SCHED RR:
printf (”Policy is round-robin\n”);
break;
case SCHED FIFO:
printf (”Policy is fist-in, first-out\n”);
break;
case -1:
perror (”sched getscheduler”);

break;
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default:
fprintf (stderr, ”Unknown policy!\n”);
}

i F sched_setscheduler() % % ‘& H pid $& @ BEF2 1 BE SRS, 5 3KIEAH X1
HADZHOU B sp M2 . 24 pid 42 0 B, SEFRNG IS B OISR RIS 4. SR EUs L)
RIEL0, RWGRIE] -1 FF R B IR

sched_param &5 14 44 1 (1) A5 20 - B M T #8128 48 S RF 1 T JE 3R I
SCHED_RR #1 SCHED FIFO #f %2 /b 7 %2 — /> % B sched priority >k 45 B & &
4%, SCHED_OTHER AME F AR B,  BLAR A K () 1 B2 S b vT e 2 FH 21
U, ATRSAE AN AR HORE AN N 12 06 465 40 (0 A SR A HE AT A A 1k

TR R U SR R 2 AR ] B

struct sched param sp = { .sched priority =1 };

int ret;
ret = sched setscheduler (0, SCHED RR, &sp);
if (ret == -1) {

perror (”sched setscheduler”);
return 1;

}

ARG B A P BE R FH RS A P SR, RSB 4l 1. A M 1 ARk
PAE — FeR EVF, IEARE, RATSAE N — e ] 74 245 2000 56 2 UE VG
o

¥ # Fk SCHED_OTHER #4b i i 5 5 & # 7 22 CAP_SYS.NICE fi¢ JJ,
U, i i root H B AT ST BEFE. A 2.6.12 WAZ JT 4R, RLIMIT_RTPRIO %
P R AL VFAE root I AE— & 1 BRI B B LIRS 4%

BRI . B U DU R
EFAULT #5%t sp 45 n) 1) A A7 DX 33 AR E BAS BT 7 1)

EINVAL policy i & I 5 Fem& Jo R, B0 sp {EANE FH 145 7€ 1 SR (18 F 1
sched_setscheduler()).

EPERM i FHEFEAS HL 2% A 211 fig

ESRCH pid #5 & FIEFEAEIB AT IR

-191 -



o5 6 T Pk R B

6.5.5 XEIAESHE

POSIX & X I#J sched_getparam() 1 sched_setparam() % I 7] LASREUCFI % & &
W SR I AH oS S 4

#include <sched. h>

struct sched param {

/x o x/
int sched priority;
/* oo x/

}i

int sched getparam (pid t pid, struct sched param
*sp);

int sched setparam (pid t pid, const struct

sched param *sp);

sched_getscheduler() 2 LA AR [B] 1 BE 50, sched_getparam() WK pid 8 #E
(1) 55 2 B A7 A A sp

struct sched param sp;
int ret;

ret = sched getparam (0, &sp);

if (ret == -1) {
perror (”sched getparam”);
return 1;

}
printf (”Our priority is %d\n”,
sp. sched priority);
pid 4 0, R BERE I S5 KR el 0, HRRME -1, BEHNIRS .
4 sched_setscheduler() tH {8 15 B AT £ 24, i LA sched_setparam() {{{X
IR S B S 4

struct sched param sp;

int ret;
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sp. sched priority = 1;
ret = sched setparam (0, &sp);
if (ret == -1) {
perror (”“sched setparam”);
return 1;

}
PR R D) W AR 9 sp R pid 4R € BERE A E S 4, IR A1 0. R, IR (A
-1, &ﬁ €ITNno -

R BATUFIE 4T _ESCP BUARHY, W iZ% 2 BIXHE 14
Our priority is 1

XA F IR 1 e Brvi A, SE e s, (Hnl B m i FE v B i%
B EMERX — M. MERNSFEF AR A e e .
6.5.5.1 fHiIRAT
BRI T R T U AR A R A
EFAULT #5%t sp 4 i) i) P A7 X 3 AR BAN AT D7 1)
EINVAL sp {H AN H 145 € B3R I (X532 H T sched_getparam()).
EPERM il I E R AN H 4% 0 B (1) i
ESRCH pid #5€ i FEATEIZITIRAS
6.5.5.2 WEBMMAEREE

15 B i b, BT S 9 K A 20 5 3 R B T . POSIX JEANfig
DRIUE R 48 g 1R BEOL S 2T, AR 2 0T 32 I SE 2. £ “Linux
U P AW AN S 07— AT 8 42 21 Linux Oy Y25 I i B2 SR 4 1 17 1 2
99 K3t 99 Lo — /MG MT P B RLIIRE P SEBL B SRS Va8 5 B 2
BAERGME Lo e, AR ZDUA AR SEI LRI, Rl BLEh 35 H
il 52 e Se 4 v B 7 AR R DY A

Linux $& PN R RFAF L Ga B, — AR PR ME, 55—
B K AH:

#include <sched. h>
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int sched get priority min (int policy);

int sched get priority max (int policy);

— H gt Ih U 47, sched get priority min() iR Al fx /N AH,
sched_get_priority_max() 1% [H] policy Bt o< Ik 5 W& 1 f5e KA 20 26 9. M > R
BOR AR A 0, A RIMGR A] -1, ME— T BE 14T 1% 2 policy {H AEVE, BLRY

%5 BB ) EINVAL.

FHVZAR 8]

int min, max;
min = sched get priority min (SCHED RR);
if (min == -1) {
perror (”sched get priority min”);
return 1;

}
max = sched get priority max (SCHED RR);

if (max == -1) {
perror (”sched get priority max”);
return 1;

}
printf (”SCHED RR priority range is %d - %d\n”,

min, max);

FEFRUE Linux 248 I, UEis4715 20
SCHED RR priority range is 1 - 99

SERT IR, B S A s A G 2. I R4 n] DL v B R
(I A I SRS 14 e e DIE S

/*

* set highest priority - set the associated pid’'s
scheduling

* priority to the highest value allowed by its

current
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*

scheduling policy. If pid is zero, sets the
current
* process’s priority.

*

* Returns zero on success.
*/
int set highest priority (pid t pid)
{
struct sched param sp;
int policy, max, ret;
policy = sched getscheduler (pid);
if (policy == -1)
return -1;
max = sched get priority max (policy);
if (max == -1)
return -1;
memset (&sp, 0, sizeof (struct sched param));
sp. sched priority = max;
ret = sched setparam (pid, &sp);
return ret;

}

REFP— AR 3 A R AL W doe /N ilidoe KA, SRR 4% 13839 (LA max-1, max-2
L), JRCA TR E IR

6.5.6 sched_rr_get_interval()

A4 31, SCHED_RR # FEBr 1 4 47 I [8] v 48 A1 SCHED_FIFO 1 4 AH
[l 4 SCHED_RR i F% FE G I 8] Fr 10 B i, 8 8 4 e 80 281 ] — 4t 2 2 BA 51 1)
KF. WILIXF T2, Pra AHRILSE 2 SCHED RR #E R 1217, LiIRIsdT
W BRI f, s e gt i (B4 R 55 i St 56 4 1 SCHED _FIFO i
) BRRSH e

POSIX & 3 T ARAFRERE N ) 7 1 L IR 82 1
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#include <sched. h>
struct timespec {
time t tv sec; /* seconds */
long tv_nsec; /* nanoseconds */
}i
int sched rr get interval (pid t pid, struct

timespec *tp);

sched _rr_get_interval() 1X /M R KE iy 44 09 BRI 06 1R e 0 1R K 3t pid $8 2
HERE IR IS 18] ]y A2 4 75 tp 35 10] 1) timespece &5 A4, SR IR A1 05 2RI, R £k [B]
-1, W ermo.

POSIX #l & iX 4~ iR % HU & T/F T SCHED RR #F %, #A1M7E Linux b g ]
DA SR AG AT 5 E R 1R I R v A B AT RS A N 4 20 S R BN e AR T RS B O
W&, 1) Linux (FF 7R DAE— L8 M 4h . 4]

struct timespec tp;
int ret;
/* get the current task’s timeslice length */

ret = sched rr get interval (0, &tp);

if (ret == -1) {
perror (”“sched rr get interval”);
return 1;

}

/* convert the seconds and nanoseconds to
milliseconds */

printf (”“Our time quantum is %.21f
milliseconds\n”,

(tp. tv_sec * 1000.0f) + (tp.tv nsec /
1000000.0£));

Bk R FIFO 258, N tv_sec A1 tv_nsec #B & 0, = WEZHE TG PR K 1IN [A)
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6.5.6.1 $&iRAY
AT =Bl nT BE R R
EFAULT 5%t tp #5810 19 A A7 RUEE A v Vi 1)
EINVAL pid Jo44 (bhtn pid A& f74E) .
ESRCH pid F 4%, {HIRRAAFAERIEFE.

6.5.7 KT LR HIZRI—LEIREE

DS Dy S I E R PR AR 5, T O A T R R U 3K B SR 3 1) IS0k B 32 R i) 1R
B MR AN R, KRR E MmN HERA I EgRk
Fp SRR e A ] AR BE AR 29 AR A — Bl R A ) A 2 PHL2E A — #R &
K HIEAT N 2.

DI, Bevh S I R 7 /N RIVE R, X SR A AR vy DR R P AR A ) i A
ARG DR L TR

o UL AT A b B 455 20 (R AIG 24, G [ AT Hb W B e 0 2 20 a3k R R 3T I
B, RS S — HIEAT . WAL TG, RGO K LM

o DK SN BERRIEAT & AT RGP AT SRR, i LAAE BETH AR I A 7 2245 31
TERG AN EE A AR G HAR 7 1) A BRI 1]

o NOMEEEAF WIR A BEREAT S A N BRI G SRR AR R
U, R 2K AL A ARIRES

o T RSN REFF IR, K TP — A S, 847 AN L e i ik
o ARSI T, RimaREFWIN, SCVFIRRIERIEMIBERE . (9 2 0m 28 N 4%
TR I, A2 FLAR SN ERE . )

o util-linux T H A A Y chrt 52 AR 3> T DA ) BORT B 15 552 I 00 A e 1 B A
o gl LU AR R P I8 AT A S I R P s &, B ad i 283, s
AR AT I R 5 I LS 24

6.5.8 HEE

SN BERE SR A B E M. ARSI, ARG TR SN, A3
VR AR [ 0 I 1) = A AR R B 45 2R Al Tt XA~ S A e (1. BAR T
BERLAT LA AN 2 B 5 18 2 MG A7 (fn b S AN u B, 2 A BEER, 2>
U, A, RN AR S HAL AT A 2 KIN ARG AR e EARFATI
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FEE— B E CHIG T REAL U 1) #02 R r B pe” L (F2 R IR R 4 th
S BRATT 0 T H B 5 — A A e e

2 R — A 2 SRR BB T TR, RS B0 R RO AT B T £ 5
SHE B H BRI PRI 7 1

6.5.8.1 EUIFEHE 7N 0 A 72 50 7E

MG — NAICBM(PEEE: INbs T RS WM = A Wy, 540K
) A0t 5 DURE A0 4 2 N A% o IR B 2 v = 2 — AN 1 R AT A5 R A5 30 P 2 A A A2
vt b, DR o AN N A e R R . N AR A B R A S N AR LA A m
R, Mo HIER S YIS TR, MR E Rk, Yhow H R R SN gk
Fio WAL He BAs AT SE NP BERE, b SCUIH A M I M bk (Al . JEFE JT4RiE
1T, BT E 03ms, 7F Ims FIEZREN .

AR5 G 23 ), SR L BB ICBM,  FHaR AL B E . 547
HOE S, SEN SR TAEE R S RS, AL 0.1ms, 28 ABM Wi b A FK R
Afme HE — AN —ABM AR DA # R AL o T KA TR R, A3
VI B, SRR A 1O KR IR1F AT He Y 2 i 38l o S BE R 25— EARIR AL
PR, LR LT, — UK T,

AR, I3 TUR AS He 45 SE I HE R A Ok TR 2 AN HE ke b T BH Ik X
M, SEI N AT AT b BUE 7 BE AR CORORE bk 2 1A] P ) T AT
VBN A7, PR AR e th 20 — H i, WA SRl # 2%, T
o] Ui 1) #BAS 23 51 SUAE R, K 22 Bsi Iy N AR B 5 50 2 A0 4 358 0T T 21 4 B
1o

Linux 4 P #F J7 yE # #8447 #2 0. Chapter 4 1558 T i fg 700 1) 4% 1,
Chapter 8 B8 E P A7 194 1.

6.5.8.2 CPU FEFNE FNSCHF3EFE

SN 2 AN HE R AE T 2 AR5 BUR Linux WAZ 248 5 U, (2
WP A B REHE M AR A, Hir BRI AT AR WA IR S X,
JE Al 0 A A IR M I SR X, A RN AT A S BE R S AT, IR AT
B3z, ARPU ok AR R

Ik, 2RSS A0 50 PR Aok T AL AN E . X T 2 A4 55 10 o s
AR R E . AR, AR R BE TR SR KA P AT R R, W SR AR )
LA, R A 75 2 Linux T — &7 50 0E 1 R 38 41 AR G0t R A2 255K W RAR I &
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S 2 A g, WTLLEE A A LTI TS R SRR b
b ARIESE I BERR R 2 AT55 7 BT K
Az L THe L AR CPU SRR AR GTI o — NV AE IO 52 I 1 A
MCACE B A BERE IR B — A B S, TR AL BE 8% th A BEREIE 52
g {6 (0 7 052 AE 2 Linux (9 init #2F7, - SysVinit*, AT AT ALE JH 3h A iR
BL R T B A

cpu_set t set;

int ret;

CPU _ZERO (&set); /* clear all CPUs */

ret = sched getaffinity (0, sizeof (cpu set t),
&set);

if (ret == -1) {
perror (”sched getaffinity”);
return 1;

}
CPU CLR (1, &set); /* forbid CPU #1 */

ret = sched setaffinity (0, sizeof (cpu set t),
&set);
if (ret == -1) {

perror (”sched setaffinity”);
return 1;
}
A E R R R AT AL B A R &, AT SR 2 R AR . R)E
AR EEZS CPU#1, ST AR RS .
DAk AT Y AL B g S5 AE A 7 BERR ) 4k 7K, init SO P A7 BERE A 2, P A
P I ERE A S R B SUR AR PR B R 51817, CPU #1 XA AR HERE
ok, BSUERTFR YL EANAE CPU #1 EIBAT:

cCpu_set t set;

int ret;

*SysVinit J5 1 53 1] LLAE ftp:/ftp.cistron.nl/pub/people/miquels/sysvinit/ H{ 75, LA GNU General
Public License v2 ZAY
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CPU ZERO (&set); /* clear all CPUs */

CPU_SET (1, &set); /* allow CPU #1 */

ret = sched setaffinity (0, sizeof (cpu set t),
&set);

if (ret == -1) {
perror (”sched setaffinity”);
return 1;

}

ik, 45 a2 s i RGBT AE CPU #1 b, oA B A 8t £ ) == HoAth &b
LI

6.6 =X il5EBRF

Linux P4 AZ A3 60 352 (1 08 95 B, WO AR a2 17 0wl AV RE 1 P A 8 R 17
R, WL AT SO B E, N AE TURL, R AR A5 S A A PR i
(09, PIRZAS 2 Fu Vi RE R ) e I — Rk R o B, SR — N T T SO I B4
SAFAF RN 0 SR BRI BR ), open() U 43 I

Linux 324 T B AN EAE S IR BRI R G . PIAS#8SE POSIX ARV T,
Linux fift T —46%M 78, 4391 getlimit() F1 setlimit() 3 HOR 15 & R 16

#include <sys/time. h>
#include <sys/resource. h>
struct rlimit {
rlim t rlim cur; /* soft limit */
rlim t rlim max; /* hard limit */
b
int getrlimit (int resource, struct rlimit *rlim);
int setrlimit (int resource, const struct rlimit

*rlim);

— B F 25 8L RLIMIT_CPU 1) #£ 0% &8 K 7x W PR, rlimit 45 #) % 71 5 b
PR Ao 45 A s SC T P A L B A B AR RD A BRI P A nE 3E R 5 R e AT 4K B

fUbi, S BCE A R S O EMFILE, 3R EREE 25050 FBR . Chapter 2 i 18 T open()
A4 H
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i, (HUEFE B & n DoE o R, w7 DU 0 2046 PR 2 ) AR S . AR
CAP_SYS_RESOURCE fig y {3k Fe (Lban, 9F root BEFE), A vRACAEPRH. JE4y
BORE PP A Re 32 THOE BR ), B 45 Pk 528 2 00 I B B4 DAL, DI Al R a2 A
FITHR o R BEE R ) ] DA A PR A AR AR

BB A R PAH . e %5 /2 RLIMIT_FSIZE, #t&x— e nr Lo
B B R SO, B R 7o B 3 rlim_cur /2 1024, JHEREAS v] LAY
KT K B3, WARY s 1k B E.

FIT AT 1 %% Y5 B s 4 A5 P AN R R AR O RN TG R . Wi 8 o 28 A0 5 U, 49 2
RLIMIT_CORE & 0, WA 2 G N A7 5 it SCfF e MR Ja B R R ANEAE XS
YR A R AE. PR% F A R4 RLIMLUINFINITY %on LM, MEX5 & -1, (n BEApR
B AR R 0] -1 AR VE). 1 5 RLIMIT_CORE J& G IR, WA #% ] LLE) @ AT =
KN A7 At SCAT

PR AL getrlimit() 43 75 Fi5 £ rlim 5 1) 14 25 44 1 BN resource [ #RCAE PR .
oy, g os Hii, dRM -1, wEHRS.

AN, PR setrlimit() 7% rlim 457 5 1Y {H ¥ & resource [ A . BT, &
[510, PNAZEF N IR RS kM, k-1, WEANR S .

6.6.1 PR#IFZR

H Ay Linux $& 4 T 15 Fh 5 5 PR

e RLIMIT_AS
i e 1|l 1 N F S v s i O o << B | R T NN EB O T =iy Y
mmap() Fl brk() PR — AR R, IR [H ENOMEM. Wit fE % A shim, &8
ot TR, AR 3ERE SIGSEGV 5 5. 1% MR Al % 4 RLIM_INFINITY .

e RLIMIT_CORE
P AT SRR /NI B KA, SR 1 e 2Rl 0, 8 HA BRI 1 N A7 3 il ST AF
VRN B KRR /N s a2 0, FAS & = AR RSk

e RLIMIT_CPU
— AN RERE T DS ) d K CPU I TR], A7 2 BB dn Bk R A2 AT I [R)E HY BR
i, B2 A AL HE A% & H ) SIGXCPU {55 . — AN Al B FEFE e 00 20 A B2 Wi 1) 1%
Fg b, Y POSIX WA & XN T — B afE. LRGP iriE R, AR
1M Linux foVFiE R gk 22817, JfF B RIS ZE R —4> SIGXCPU f5%5. —H.
HERRIR B ERR A, K 20 E) SIGKILL 15 5 -4 v 1t
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e RLIMIT_DATA
BEFR RO B HEI R, Bt . I brk() Sked K £ i B DU H BR
KW 3& 7] ENOMEM.

e RLIMIT_FSIZE
ST AOEE (9 B RSO, PR R . WIS R Y R SO TR, A
¥ RIE SIGXFSZ A5 5. BUATEOL S, B9 & i, M2, MW e R
gt HI 2k MOz [] EFBIG IFIE £ H Al fE AL 35 5 .

e RLIMIT_LOCKS
BERE AT DA A I SOOI i R (2 W L& 0 T SO B it iR . — FLik )
NAE, AR B SR AN 35 2 kMG iR [7] ENOLCK.  Linux 2.4.25
BT X—Dhfe, i AT, ATRLsOE X R, HASEEMER.

e RLIMIT_-MEMLOCK
AN H A CAP_SYS_IPC fig 71 1 8EFE (IE root 3t %) 18 & mlock(), mlockall() 5 #
shmetl() A& 8 32 10 55 2 9 A7 10 2730 $e 2 8 i PRS0 i i, O 2R Y
EPERM. SEBr b, S Fr BRI )R 5 AN 21454 W A2 1L, 31145 CAP_SYS_IPC fig
JTHRERE AT DA AR B = I N A7 0L, IR R IS B A 2. 75 2.6.9 A% AT, %R
HI4E T CAP_SYS_IPC fig JJ (i #E, AR RO FR MR AR A BB e A7 T, BEFR
H A JE T POSIX #5ifE, BSD HIEGIAT &

e RLIMIT_MSGQUEUE
F 7 AT BLAE POSIX ¥ 8 BAF1 A 23 Pe 1 e 22 <2 1o SR st 1 v U5 o B
mp_open() B8 E K MGR Ml ENOMEM. ‘& A& T POSIX #x#fE, T 2.6.8 WEH5IA
G Linux f .

e RLIMIT_NICE
WERE AT LLBE I nice {5 (B UL R) W K. AFRISCC U, 5 kR A fe
PER AU IS (AR e 20) . X AN BRI o v/F 9 2 B3R s B0 A m) DA A vE M4 A 2
R HAE . KA nice (H AT e EH, WZH 20 — rlim_cur £ox. K, 401 FR
B E R 40, HERE ACUF B B AR 2000 AR e ). 2.6.12 WAZ 5T N T XA BR
il o

e RLIMIT_NOFILE
i AH L BEFE VT DT JF 1 85 22 SCARBOR — o AT ] FR A6 10 i Pl 0 2 2% 0O [l
EMFILE. {t BSD "t [R 44 %4 RLIMIT_OFILE.

e RLIMIT_NPROC
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RYAT N Z) SV IR I3 2 E R B AT A PR A PR S 25 2R UG, fork() % [
EAGAIN. BFR$IAJE T POSIX, 1 BSD 5| A

e RLIMIT_RSS
HEFE AT LLOE B0 N A7 T I B 22 U A (RI3E B 4R K/ RSS). ANAE R W1 2.4 Wi
SREIAT: GET AR RVFRCE, EAMREIIAT. IR HI AN E T POSIX, tH BSD
C1PN

e RLIMIT_RTPRIO
%A1 CAP_SYS_NICE fi¢ JJ i3k %2 v LLIHAT 1 e RS IR e 4. 3y, ARy Ak
FEAN S BRSEI . LB HIAS 8 T POSIX, 1 2.6.12 W% 5] A4 Linux il
.

e RLIMIT_SIGPENDING
H P EBA e 245 5 8. TE R Z MG 5K KW, sigqueue() IXAE ) RS
KR ] EAGAIN. 358, ] BLJCAR XA BR 614 — > w9 AR HE AN BA S A5 5 5K
BN AZ . Rtk s a] B gk R A% 3 SIGKILL F1 SIGTERM 15 5. b PRl
ANJET POSIX, 1 Linux A .

e RLIMIT_STACK
BRI K K B H BRIk i 21 SIGSEGV {55 -

P A% R DLHERE N A S R PR B . HEREAE fork [ B A AL I3 FE 4k 2K %
PR, BRAFIE L exec BEATHEY .
6.6.1.1 EKIAPRH

BRI BRI R = A AR BRG], RO PR A R S0 B 5. AR
W] T R0 46 B IR BT Aa BRI, k. AVRXAE init BERE B EX LU R, Jf
ALY RERE 8] ) 4k AR A% 33 25 BT 1) PNBERE
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Resource limit

Soft limit

Hard limit

RLIMIT_AS
RLIMIT_CORE
RLIMIT_CPU

RLIM_INFINITY
0
RLIM_INFINITY

RLIM_INFINITY
RLIM_INFINITY
RLIM_INFINITY

RLIMIT_DATA
RLIMIT_FSIZE
RLIMIT_LOCKS

RLIM_INFINITY
RLIM_INFINITY
RLIM_INFINITY
RLIMIT_MEMLOCK 8 pages 8 pages
RLIMIT_MSGQUEUE 800 KB 800KB
RLIMIT_NICE 0 0
RLIMIT_NOFILE 1024 1024
RLIMIT_NPROC 0 (implies no limit) 0 (implies no limit)

RLIM_INFINITY
RLIM_INFINITY
RLIM_INFINITY

RLIMIT_RSS RLIM_INFINITY  RLIM_INFINITY
RLIMIT_RTPRIO 0 0
RLIMIT_SIGPENDING 0 0

RLIMIT_STACK 8 MB RLIM_INFINITY

PR 00 AT A A7 R R A

o AEART JEREHS T LLAE 0 S PR 1K S B A 3 D Ak BRI, T DL gk b il PR
i, FHEFEW LA fork R4k AKX S AR,

o REALHERE A DUE v E PR ), T RE R R T LU I fork >k 4k 2K X 44 24t
B,

7 36 3 A 4k 2K AR FR 1) root BEFR AN K AT B A SO AT BRI, DRI, A — AN
BT AT A A B AR A (9 SRR S b, 0) T R AR 0 PR AR AR e 7 i shell
WoE, RGE MR DLEAT B E R AR R E 2 1 Bl LL W1 /E Bourne-again
shell(bash) "', 4 B 53 A DU ] ulimit dy 2SR W8 . 33 &S 3 A ] BLRE IR
A, 3w DAEE T BB ) 2 A8 PR, T 25 P SR A 50 S PR PR . — s AT
H RLIMIT_STACK({EVF 2 R 48 iz H # 4% ¥ B 4 RLIM_INFINITY) 847 AL B,

6.6.2 FREVFNIE B ZIERF

EERE T PP PPt U PR, LR FRATI R 55— R SRR ¥ B IX SE R il . SR PR A6l
B

5

)

2y
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struct rlimit rlim;
int ret;
/* get the limit on core sizes */
ret = getrlimit (RLIMIT CORE, é&rlim);
if (ret == -1) {
perror (“getrlimit”);
return 1;
}
printf (“RLIMIT CORE limits: soft=%1d hard=%1d\n”,

rlim rlim cur, rlim rlim max);
Gt PEAR e I AT AT R 1 £
RLIMIT CORE limits: soft=0 hard=-1

AT UUE 2], BBREIN 0, BERREIN -1-1 ACRTC ). P BATT AT LB A %
NAETRA. NI 11 v & A A7 e fi SCIF B KOl 32MB:

struct rlimit rlim

int ret;

rlim rlim cur = 32 * 1024 * 1024; /* 32 MB */

rlim rlim max = RLIM INFINITY; /* leave it alone
*/ - -

ret = setrlimit (RLIMIT CORE, é&rlim);

if (ret == -1) {
perror (”“setrlimit”);

return 1;

6.6.2.1 $5iRA5
A B =P IR AR
EFAULT rlim $& [/ 1] N A7 B3 50AN AT 5 1)

EINVAL resource F{E AE v, B3 rlim.rlim_cur ) {E K T rlim.rlim_max({i&E H T
setrlimit()).
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EPERM i [ # %4 CAP_SYS_RESOURCE f¢ J7 #11ak & 4 F1-fii PR 4h1]
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FTE XHES5HFREE

2, 3L 4z, AL T KEXH VO MTEM A WA . 76
A, FATE X PIBEXA T ESk, (HX R ESA S s, e
B R e

7.1 XHERETHE

IEWEATES 1 TR, R SR Y 4 inode, &7 A R4
i — %l (BEFRN inode 5D Hihik.  inode BEAE A7 T3 unix SCAF R G 1 EE XS
%, XOJBAE Linux WAZ KU 45 H HR IR BE & SE K. inode £46if T 5 SCIFA R KT
K, Blan ST VT AR, B S s I R], BT A, REAL, KN B SR
EY IR VAN

PRAEAE 1s 2 1) -1 JETHOR RIS SCAF inode G 5 -

$1Is-i
1689459 Kconfig 1689461 main.c 1680144 process.c 1689464 swsusp.c
1680137 Makefile 1680141 pm.c 1680145 smp.c 1680149 user.c

1680138 console.c 1689462 power.h 1689463 snapshot.c
1689460 disk.c 1680143 poweroff.c 1680147 swap.c
A 25 LK OR, 1 SO disk.c (1) inode 45t 1689460, 11 1% AF R 4
Hh, AS A HANAT AT SCAE A 1% inode 45 (inode number). {H7E HAD L R4
Hr, JATABEARIEA [ inode % 5

7.1.1 —*%8 stat BRI
Unix $24t 7 — 43R BUC1E o B (1) eR 5

#include <sys/types. h>

#include <sys/stat. h>

#include <unistd. h>

int stat (const char *path, struct stat *buf);
int fstat (int f£d, struct stat *buf);

int lstat (const char *path, struct stat *buf);

-207 -



o7 F UM H R R

IX 4 oy O IR [P S A R stat() 3R [F] HH B 42 path 2 03RS RS
BN, 1 fstat() 3R [B] B SRR RF £d $8 W) ) SCHRE B Istat() 5 stat() 2R, (H &
XA SRS, Istat() 3R [PIRERA S AR H bR 30T

IX L6 oy H 5 71 S AL stat P T SREI SCAAE . 14 stat £E <bits/stat.h>
e X, (HEIEE AR BL & E <sys/stat.h> H1 [T

struct stat {

dev t st dev; /* ID of device containing file */

ino t st ino; /* inode number */

mode t st mode; /* permissions */

nlink t st nlink; /* number of hard links */

uid t st uid; /* user ID of owner */

gid t st gid; /* group ID of owner */

dev_t st rdev; /* device ID (if special file) */

off t st size; /* total size in bytes */

blksize t st blksize; /* blocksize for
filesystem I/0 */

blkcnt t st blocks; /* number of blocks
allocated */

time t st atime; /* last access time */

time t st mtime; /* last modification time */

time t st ctime; /* last status change time */

};

I TR G R AR B 4T R

o FBstdev il T SCAFAL T AT A & i b (FRATTHEAR TR 5 4 ik &
FWRD o WERSCAFATEA M5 E——n, A SR SCARAE N 48 U R 48 (NFS)
E—ZEN 0.

o 7B stiino AL inode %5 .

o B st mode A LA HIRBR T Bro B 1 TAIEE 2 75 O 18 BB AL FI AL R
(KN

o FBt stnlink A4 [m) SCAF BERERE S . AN SO /ANl E B

o PP stuid AT E I ID,

—208 —



o7 F UM H R R

o B stgid A ITEAL ID.

o WIRSCHFRE &M, FBE strdev iR TiZ B 477 2515 B

o B stsize AL SCAFFATEL

o 7P st blksize N AT A ROCAF VO BIEIEI AN ZEH (SO E/FEO A
M g8 VO M sES RN (LB 3 55D

o 7Pt st_blocks A 7rFL4E SCAFRIBEH o 4 SO AR (k2 B S0
Je— MR SO 2 EW N T st_size fH .

o 7Bt statime 4 55 5 SCAF U5 iR I RT3 S ST U iR 1R g 3 B TRD (49
i, it read() 8% execle())

o 7B stmtime £ 7% 5% g SCAHE O TR S0, SCMF R e — RS AN
inglEIe

o TP st_ctime 7% 5 J5 SCAT RS U I 1A] o 127 BOW DA A AR YRS AE
Linux BLHANE Unix 581 SCAFQVEERT 7], 1% 5 B Br bl IR 11 02 SCHE I oo 2
P B ST P A 2 BRCRR D 43 e AR 1) e S I T

BTN, =AW R A 0, JFKE SCAF T EHs R A7 AE stat S5 A AR, B R
I, BATRE -1, FHAEH T FIERE ermo:

EACCESS WA FH () 338 2 G5k 2D 0 path 45 5E 1 H 5% 19 5 — 38 70 1948 R AL
f (& T stat() A 1stat() o

EBADF TR fd (AUE T fstat() -

EFAULT JCR4 ) path B buf F5%El

ELOOP path £ 5 K2 F7 5558 (UG H T stat() F Istat() -

ENAMETOOLONG %4%4; (path) A (40 T stat() Al Istat()) -

ENOENT path "1 1 HEAS H 838 A AAE (U A T stat() #
Istat()) o

ENOMEM PR PNAEAR, ToIETEE K.

ENOTDIR path $5 7] S22 AN 8 H s (BUEH T stat() Fl Istat() -

NAURERPAE I stat() RIS CUPFEAE AT SRR 1R E) 1K/

#include <sys/types. h>
#include <sys/stat. h>
#include <unistd. h>

#include <stdio. h>
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int main (int argc, char *argvl[])
{

struct stat sb;

int ret;

if (argc < 2) {

",

fprintf (stderr, usage %s <file>\n”,
argvl[ 01);
return 1;
}
ret = stat (argv[1l], &sb);
if (ret) {
perror ("stat”);
return 1;
}
printf (”%s is %1d bytes\n”, argv[1l],
sb. st size);

return O;

}
ROE R P I ATAE A QT SR

$ ./stat stat.c
stat.c is 392 bytes

LU AR B, A fstat() A © 23T TR SCAF & A AED B (55 22 AR
M%) ek b

/*
* is on physical device - returns a positive
* integer if ’'fd’ resides on a physical device,
* 0 if the file resides on a nonphysical or
* virtual device (e.g., on an NFS mount), and

* -1 on error.

*/
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int is on physical device (int £d)
{
struct stat sb;
int ret;
ret = fstat (fd, é&sb);
if (ret) {
perror ("fstat”);
return -1;
}
return gnu dev major (sb.st dev);

}

7.1.2 PR

ARG stat F ] T 3RECE € SCPFROBCER, i AT R T P A R S8R i E
HRLEAE

#include <sys/types. h>
#include <sys/stat. h>
int chmod (const char *path, mode t mode);

int fchmod (int fd, mode t mode);

chmod() A1 fchmod() ) 7] ¥ & SCAFA PR &y mode. 1# A chmod(), path F8HH T
FEAG O SCAF IR AR BRAA N B 42 44 o X T fehmod(),  SCA A2 HH SO IR 1T fd 25
JE o

FM mode_t(1%FE 1 4 ) K I/R 1] mode S i4MH 5 H 4544 stat H 7 B st_mode
R ] AR — FF . BAR S PR R, A ATTORE R R Unix S5 B0 £ SR AN
[ K)o Fr LA, POSIX & X T & AR AR (1% =8 (0F W26 2 & “B7 XA
B ) X483 e el o — HE ) 2lis 58 B mode &3k {EH. #1, (SJIRUSR |
S_IRGRP) [F] I ¢ B T SCA-HAA 78 A T J A 2L 1 vl e LR

S SCAE AR, A chmod() B fehmod() ) 3E 247 24 1D 4 20 /T it 3C A4
fifi, siE R AUA A CAP_.FOWNER fE

JCD IS, PR SR A 00 IO, 383 [E] -1, FEAL R R B4R R B & ermno:
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EACCESS i FH 1R 3 e /D X % 42 path O — B S LRI R A
fR (&M T chmod()) -

EBADF TERL SR RF fd (AUER T fehmod() -

EFAULT JCALH path F5EF (AGEH T chmod() -

EIO Y RGRAE N VO k. X R R E AR
TR B g A 5O R G

ELOOP A fE AT path INI&E 2K 2 £7 584 (U&E M T chmod()) -

ENAMETOOLONG path K& ({i&E AT chmod()) -

ENOENT path AFAE (fUEH T chmod()) »

ENOMEM Pl xNAEARL, oIR8 E K

ENOTDIR path 42 AN H sk (BUEH T chmod() -

EPERM W BERE A R ID 5 SO A #H AN LB, H R Rk D
CAP_FOWNER f¢

EROFS AT RS R 4 L

X BAES R A map.png PR BB Jr & Al ] 5 .

int ret;
/*

* Set "map. png’ in the current directory to
* owner-readable and -writable. This is the

* same as 'chmod 600 . /map. png’.

*/
ret = chmod (”./map. png”, S IRUSR | S IWUSR);
if (ret)

perror (”“chmod”);
KBS EBARS DR —A4F, I BoE H £d 45 170 4T T 3O map.png:

int ret;
/*

* Set the file behind "fd’ to owner-readable
* and -writable.

*/

-212 -



o7 F UM H R R

ret = fchmod (fd, S IRUSR | S IWUSR);
if (ret)

perror (”“fchmod”);

chmod() #1 fchmod() ¥ %} T 45 BiAL Unix 2450 . POSIX ZEKAH FH T4, 1M
IEECIp

7.1.3 ErE1

1 stat Zi#H, B st_uid A st_gid 732 SO B AT B AT AR LR
=ANRGER ] SRV S AN E

#include <sys/types. h>

#include <unistd. h>

int chown (const char *path, uid t owner, gid t
group) ;

int lchown (const char *path, uid t owner, gid t
group) ;

int fchown (int fd, uid t owner, gid t group);

chown() 1 Ichown() ¥ & H % 1% path & & 1 3C 0 I A B " MIEH —
FE, BRAESCAF AR T RER:: WU W AT 5 BEROT SO B B H A i AN 2 R A
S H AR 1 Ichown() FEANE T 5 58, I A BUR 57 5 8RS CFR o 1
Blo fchown() W B T H LR T fd AR LA AL

WD, BT = AN 1R FH A8 50 B SO B B A owner, BB ST B BEAL N
group, FEIR[M] 0. WS 7B owner B{ group K -1, HEEH RE. R A HE
CAP_CHOWN fg ) )2 Gl /& root JEFE) W RE R SCHF M T A 35 . SCHEPT
A AT LK SO T e 41 B B OWAT AT T g 4 AT CAP_.CHOWN fE ) i) 2
HE AR SCA e Jeg 0 AT 4

SRS, AR A -1, FFEAEH T AME & & ermo:

EACCESS W F () R 2D X6 % 4% path R — H S R AR ([U1E
H T chown() I Ichown())
EBADF JERL) fd (A& T fehown() -

EFAULT JoR ) path (A& H T chown() 1 Ichown())
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EIO KANTE VO Hiik (XAR ™ H).
ELOOP P % LE M T path I3 21K 2 77 5 8% (A3E AT chown()
F1 Ichown())

ENAMETOOLONG path KK (£U& H T+ chown() A1 Ichown()) ).

ENOENT SAFAAFAE

ENOMEM FIRWNAEAR, LT RIE K.

ENOTDIR P 1% path 1 ) 5 &8 0 A & H sk (& T chown() A
Ichown()) -

EPERM W It R ol 2D DA B RLRR, TGV 4 K AR B A o B
JEHEA

EROFS HELH A R Ge .

X BACREAE 2 1 TAF H 5% P 2028 S0 manifest.txt ¥ BT J& BE A officerse 4 T
AR R Th, I8 R P2 2 46 CAP_CHOWN g sl 2 & H P kidd H LA
officers £FZH -

struct group *gr;

int ret;
/*

* getgrnam( ) returns information on a group

* given its name.

*/
gr = getgrnam (“officers”);
if (!'gr) {

/* likely an invalid group */

perror (“"getgrnam”);

return 1;
}
/* set manifest. txt’s group to 'officers’ */
ret = chown (”"manifest.txt”, -1, gr->gr gid);
if (ret)

perror (”chown”);

BRAEZ R0, SO R A2 crew:
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$ 1s -1
-rw-r—--r-- 1 kidd crew 13274 May 23 09:20 manifest. txt

BAEZ )G, BT T officers ZH LARLPR :

S 1s -1
-rw-r—--r—-- 1 kidd officers 13274 May 23 09: 20 manifest. txt

PR P AT kidd A ghAs, DO AR R 70 4% 34 -1 45 vid. DL K eR HORE
fd 45 1) (19 SO (10 B AT AR AL BB root:

/*

* make root owner - changes the owner and group
of the file

* given by ’fd’ to root. Returns 0 on success and
-1 on

* failure.

*/

int make root owner (int £d)

{

int ret;
/* 0 1s both the gid and the uid for root */
ret = fchown (f£d, 0, 0);
if (ret)
perror (”fchown”);

return ret;

}

A B BERE 2 A CAP_CHOWN R . Wi R HEFRE H A F1 CAP_.CHOWN —
FEMIRE ), IXAEAE R E 1ZERE N root FTIHH -

714 I RREM

7 Jag Pk (WAR AT xarers) $E 4% — Tk A AT SCPE L5 B/ 50 A ORI (14 B
Hle ARFEH, FATCLTHE T AP LSRR/ o8B R o SO
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AN, A, BEE SN RBRGES. 5B AV O U R G SR W)
R NS N B 7 W 7ol = 9 1 v ST 1 e B R (S S L e
AR P 2% 1) N AT R AT 2 b ) s R 5 S B/

PRI S XM RG R, IXFE N R A F AR v L R e AT ] &
UG BT SO RSB B A DX o IXFE, N R R e A A 4 R Ja 1 I e 75 2% 8 S
PERTAER SO R GE, s RG W At SE. By BB SIS S
A RGAH K o AT R GEVUA R 7 A3 e @ e, (H A R B T
XKLL, AUEAINY R B R A R

B ext3 SCAF R SE, (E XA inode 125 R 25 [ A7 g S 4 R @ Pk o iz PR AT
LA P AR o DR R JEAR AR IR B R e U5 1) SCAF, A9 7 inode R SCAE R 4
Peos NRERE BN A7, DY e g ok “ A shih” $ese NA7, Bk U in) i 3%
AT

HoAth S &2 Ge, 140 FAT F1 minixfs, AN SZEY REME. 245 H B
PSR PR, XL R 4 iR [2] ENOTSUP.

7.1.4.1 #51E

FEANY i JB M A6 N — AN ME— B (key)o BEEAZIE S 1L UTF-8 7 5. &
fI1% | namespace.attribute [ )8 20 B — AN 2 75 18 of 40 ks Pt & Ui, & »
RIS T — B a4 S ], RS AN R AN R B A4 I T
user.mime_type; X1y 44 75 [H] 4 user, J& 44 JE mime _type.

BT RE O X, B ORE Mo Wk AN O X HAE RT AR s Bl R
oo WA, RE NS O H R IR E B M B2 1A 2 A X ). 1E an gk
& B, XA MBS — A 88 W7 S R B 1 IR IR — A ol AN 58
1) o

SR IR, W R AR, ATRE AR RSP A, KON E A IR E 2
TR, BRMBELO\O g5, R MRIER C ErRF R AR E R LO\O 45 IR
HH BEREACRIELONO g5, Pra iy e Jm v fr 2R E KR . ik
WS TERS, WAZRMEACE; 5 NBE RN, Rt e K.

*H8%, AE inode ZE M58 2 Jm,  ext3 ARSI SCAT RGERAF b I R o BESZ FRAS 1K) ext3
b % inode N E” HOY T B MR
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& MIME KRB EHF R

GUI LR HE2E, 41U GNOME’s Nautilus, X AN [ ) 0GR R AL HE: A
A bR, ARBN ST A AR AT ERES LSS, Llixes, 3
A B2 A0 2000 3 BRSSO A 3K A e SO k% X, Windows SCHE R 4
HZ T & H S 4. H T AL G 22 2 10 A, Unix R 4¢
0 1) - Aar 25 ST O R LR A . i HE R PR /E MIME 2K 84 i Wy (MIME type
sniffing)

S E SIS ARG R HEEHES L - REE, ZE%AF
Blo MBEELEAE RS B R T TBON A E SCHRIER FE o SOPRE BEES D6 20 R AIE ST A
FETCT TSR LS IGO0 T a8l E R P . — AN 5 VA 2 IST A
S SCHVER PETAE Y S 8 1 A X e 1) e Bt . X FE A A 4E 9 SE ff 5, 7 i)
PR, H 5 TR AT N R U5 1A

Linux X[ 85 H, SRR, ERR/DN, Bbk 5 SO DI BT A 8 5
T KBTI 2% (8] K /N B AR A AT PR Ao (HAE SCPF R G LA SEBR PR . X e B
I AR I AE 55 45 e SO AR QIR IR BT A B 5 A ) K B b
BN ext3, X4 € SCAFRI T A Y IS 1 25 Z50E & SCAF inode 1R 2% H),
ZIE B — NEANA SO R G H RN (HZZ A ext3 FRHIE — D R G
e, MAFAE inode WARSFE. ) XA BRI T SCHE RGN, A4 T84
SRS BRI A 1KB % 8KB. 1M 7E XFS Y, WA Sehr bl 1ok 2 Bk
SEAR S BRI SCAR TR, 1F ext3 BIX SRR BB A S W, R Wk, 43
Py J R R i A I E R AEANMEAT g sk T = T R AT
7142 FREMGATE
54 e @ AR SCIBE IR A 44 2 AU R A T H . MOl T a4 4518,
RLAAT AN [R] V ) SRS
Linux {7 5€ X PUA- e Jm v 4 250, Bl R skm X 2. Harumh
vagiipT
system fi % 7° [A] system 1 % | 4 R 8 P SE I N k% R ME, B U i)
=l 4 £ (ACLs) « — A% & 2 ¥ & & w6+ & sys-
tem.posix_acl_access. G 18 H F* 352 B B0 5 ONIX 28 8 1 AR OB T AH BV
PLE I e R BT SOREE IS DL 2 WA - CELEE root) BEBZEX
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L g M

security iy % 7% [0] security 3 ¥ SEIL 2 A, {5 40 SELinux. FH 7 23 0] B #2 7
Yy 0] 1% L6 Jeg Pt AR T AH A ) e AR . BRIA LT, P ERE e
P s JE M, (H A5 B4 CAP_SYS_ADMIN fE 1 M HEFLBE S N EAT.

trusted  fiv 44 77 ] trusted 7 fiff FH /7 25 0] BRI 45 B . 47 A A7 CAP_SYS_ADMIN
HE 77 (1) 30 R R B2 5 I 2 JE 1k

user 744 7 1A) user A& kW 1 RE A bRV Ay 44 A 1A) o P AR T ek St 3 ST AR AL
B LU 48 T U7 ) % A 44 25 (] o D A AE (R B rh Sz (e, ERE 0 20 LA 4
S SCAF AR o A g — N BB, slm) O MBS AN, R A A
A4 8 S SR o RBP4 s R IR R JE M, £F
SRR AR A U AN AT B, vk — AN R R R 0 s A Y
FHRE P, S8 1 5t AR AR 1) iy 44 2% [

7143 I REBMHRE

POSIX & SCPURH B HIRE o0 25 € SCIH Jee S MR AT IR 4547 -

o LESCPEAEE, AR [AIATN AIE .

o YESCHE, HELE, XHEMKE.

o LR, IRIBISCHR BT SRR IR YT YRR 513

o SESCAFEHE, MR ERIZY IR

SR EAE,  POSIX $24 = ARG 1 -

o BAFLEBMAAA NI ARG M WRBRARTS 1 £ 5 8EIE, BERRM H ARSI
SHERAE GEFEAT D

o BAFLEBMARA NI ARG WERERARTR M AT S HEIE, BRI D 2 R
B BN I TR R GERAD

o BAESCIHRIIRTT RG] (RO I IR R G WD o

BNOK, BATRHE AT 12 FREES

KR RBEME. 0 H R IR SO e 45 B A 1E -

#include <sys/types. h>
#include <attr/xattr. h>
ssize t getxattr (const char *path, const char

*key, void *value, size t size);
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ssize t lgetxattr (const char *path, const char
*key, void *value, size t size);
ssize t fgetxattr (int fd, const char *key, void

*value, size t size);

getxattr() W H IN 5, 2842 4 path ) SCHE 4 50 key HIPT & JE MO8
B ZZ 0 X value Y, X IX K REA size D150 BREIGR (IR A % AH 1) 52 Br
Ko

W size & 0, W H I B AE 1 KN, B AR B AF 2 0P X value, A
€07, ] LA Y YRR 7 A 0 A fids BEE R 00 22 b X K RE 2 AR B . R AT
ARG N R P25 44 w5 70 e sl B 22 i X

Igetxattr() 55 getxattr() 474 — 5. JUE e AR AT S RN, 2% A 2 %
ARG MA S BERE H bR XI5 R g It R — & 2 A it FA1%n1E H
J i 44 5 1) ) & PR AN BERS N AR AT 5 il e o DR, %R AR DA H

fgetxattr() #AE AR RT £d; HALITTH, B 5 getxattr() 174 — 2.

W, P AN IR -1, FEEH R AIME 3 & ermo:

EACCESS W H ) HERE R 2D 0 B8 4% path o 2E — H s (A8 R AR (&
T getxattr() Fl Igetxattr()) -

EBADF JERAH) fd (AT fgetxattr() o

EFAULT TCR4 ) path, key X value $5%] .

ELOOP A% path A5 K2 75 S48 (& H T getxattr() FT 1getx-
attr()) )o

ENAMETOOLONG %1% path X+ ({Wid H T+ getxattr() 1 Igetxattr()) -

ENOATTR JETE key ANAFAE, BREEREBAT VT ) & M AR o

ENOENT % 1% path 1) FE5 9 AAEAE (IS H T getxattr() A 1getx-
attr()) o

ENOMEM RIRAAEAAL, TEIESE IR K,

ENOTDIR % 1% path WP HEAN I AN 02 H sk (IUIE H T getxattr() A
lgetxattr()) o

ENOTSUP path B¢ fd 75K SO RGEA SR R PE

ERANGE size K/, et X TCIERAFBEAE. SR Z TRy, HATT

ERF size e BN 05 IR MMECKE 15 W 2200 247 KV, JFXE
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value fi{id = Hh i £ .
BEVREME. N =ARRHHRESE MY s

#include <sys/types. h>

#include <attr/xattr. h>

int setxattr (const char *path, const char *key,
const void *value, size t size, int flags);

int lsetxattr (const char *path, const char *key,
const void *value, size t size, int flags);

int fsetxattr (int fd, const char *key, const

void *value, size t size, int flags);

etxattr() 23 W & A} path 37 & )& 1 key b value, value KK B K size 7
o FBL flags 15 S0 AT 4. R flags J& XATTR_.CREATE, 43 EJEMC
FEAE I B 2 W G R flags /& XATTR_REPLACE, 49 J& )& I A 17 A6 I
B R M. BROINIIAT h—14 flags A& 0 I HAT—RIIN SR VF BRI . AN flags fH
1&, BT key Ak, S HARBEE IG5

Isetxattr() 55 setxattr() 178 —30, H &Y path 27 58, ©okBEREA
G A S EEEE B AR SO @ v Rl — "~ 2 i it ie, FRAT A1 TE H - i 4
A () Jeg P AN AR Y A7 5 e o DRI, iU AR DAl

fsetxattr() B AE SCAFR AT fd; HAB T, ‘&5 setxattr() 178 —E.

BN, AT = ARG R R 0 Wy, AR A -1, IR R BIME

B errno:

EACCESS W B EFE B DX B 4% path 1 E — H SR B R B (S
H T setxattr() 1 Isetxattr())

EBADF JERH fd (& T fsetxattr() o

EDQUOT H T C A0 PR o, BEL L 37 SR A A 2 1)

EEXIST flags ¥ & 4 XATTR.CREATE, H %5 X1 i) key © A%
1E

EFAULT TR ) path, key 5K value $5%] .

EINVAL JoRL Y flags.

ELOOP 142 path P K Z /7588 (MGG T setxattr() A 1setx-
attr()) o
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ENAMETOOLONG 4% path K4 ({E H T setxattr() 1 Isetxattr()) -

ENOATTR flags % % & XATTR_REPLACE, H.45 5% )b ANAEAE
key.

ENOENT % 1% path 1 55 A AEAE (SUE T setxattr() A1 Isetx-
attr()) -

ENOMEM Pl X NAEAR, ToIE 58 K

ENOSPC A RGFIR TR, TIEAEET R E T,

ENOTDIR %12 path H 35840 A & H & ((WIE H T setxattr() F 1setx-
attr()) o

ENOTSUP path 5% fd I 76 1 SCAF R GEA SRR e Jg 1 .

UM SR B, i = R 5 45 € SO R s Mgk

#include <sys/types. h>

#include <attr/xattr. h>

ssize t listxattr (const char *path, char *list,
size t size);

ssize t llistxattr (const char *path, char *list,
size t size);

ssize t flistxattr (int f£d, char *list, size t

size);

J 2l H listxattr(), 3% [0]—A> 5 2% 4% path $8 52 1) SCPFAROCHR I3 i J 1 B 471
Ko ZHVRAFBAE list 35 1) B LA size P HIGE 0T X . R G R R 213 1
PR TR

list RN e Jm MRS AZ LO\O” S5 R 1Y, DRI A1) 36 7 e ke R AR XA -

“user. md5 sum\Ouser.mime type\Osystem posix acl default\0”

P, HARBEABEH S — MMEG . LIO\O* 451 C A7, H i ) B
SR, AR ZEAEA PR ML CORAE M HT 3R e P 3R 105D - WifiE
Prifa G2t X IR/, BEE size 7 0 TR HER DN FIRKIBRAE  pR 20K R [ 44
BB R A SEBR K. B getxattr() —FF, N R > AT BEAE T IX AN Ty g K 0 Iid
B HE L X
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llistxattr() 55 listxattr() 178 —3, &Y path 4 fF 5880, B 5k
AR B AN S B B AR SO A OCHR I R Jg@ ko [l AR 2 /i i ki, P
23 A JE A B N A5 e R bk, 1% AR A B A

flistxattr() £ AE SCAFHATT fd; B, ©5 listxattr() 170 — 2

RIGN, B =AU AR A -1, FEA R 818 R ARAS 13 B ermo:

EACCESS
EBADF
EFAULT

ELOOP

ENAMETOOLONG
ENOENT

ENOMEM
ENOTDIR

ENOTSUPP
ERANGE

MY Rtk

WA FH B 3E R e 2 0F B 4% path R 3t — H s I R AR (&
H T listxattr() F1 listxattr()) o

JERLE) fd (A T flistxattr() o

JoRL ) path BY list F5ET -

M 1% path H AL & K 2 FF 5 8. (IUIE A T listxattr() Al
listxattr())

path K (fU&EH T listxattr() A1 listxattr()) o

R4 path F1 [ FEASTE 0 AAEAE (A& F T listxattr() AT Listx-
attr()) o

FIRNAEA R, Tk T8 E K.

&AL path TP A4 A JE H sk (BU&E H T listxattr() A7 1listx-
attr()) o

path 5% fd I 76 1 SCAF R GEA SRR e Jg 1

size JEF, HEEW RKNEBEANEY L. N AT
WH size A 0, P JEIRAFINR LB KA. BEFFZ )5 7]
HE value, JFEFTIAHZRG I

Ja, EXEARGOH G € U bR 2 Bt

an
He
an
He

#include <sys/types. h>

#include <attr/xattr. h>

int removexattr (const char *path, const char

*key);

int lremovexattr (const char *path, const char

*key);

int fremovexattr (int fd, const char *key);

% 2 A removexattr() 43 A\ 34 path R B & 1 keyo [F1BTZ 1 15t
1w, A XS O w EASWE (FRKE) A2 XAl
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Iremovexattr() 55 removexattr() 178 —3, Rk path 7 584, © B kit
ARG MA R H A SO R B . Rz /i, P w44 25 18] 1) 8 PR AN g
BN T 555 BRI, AR DAl A

fremovexattr() Ee/E CAFRIA ST fd; B 71, © 5 removexattr() 17— 2.

SIS, T = ARG IREL 00 RN, P =AU R R -1, JFAd
I 22— errno:

EACCESS i Y R BERE B /D0 B A2 pat T2 — H SR AR AR ((GE T
T removexattr() I Iremovexattr())

EBADF JCEH fd (& FH T fremovexattr()) o

EFAULT JCRA ) path BY key FR%El

ELOOP %1% path P& K2 755554, (fUEH T removexattr()

H1 Iremovexattr())
ENAMETOOLONG path K& (i H T removexattr() F! Iremovexattr()) -

ENOATTR 25 08 A AEAE B key o

ENOENT % 4% path H ) R 58 4 A AEAE (IE T removexattr() A
Iremovexattr())

ENOMEM RIRWAHAAL, TIE5EHIEK,

ENOTDIR P& 4% path YR 3EE 40 AN 2 H sk (A& H T removexattr() Al
Iremovexattr())

ENOTSUPP path B¢ fd JT7EHI SO RGEA SR Jw P

72 BHx

£ Unix, HRNRAHIBES: S0 XERMaER, AR N -—
A~ inode % 5o BEANSCAFAABROD H ST, BEAS 447 2 inode 1YWL FR O BERE . H
KA Gt I BT LAY 1s 45 D i iz H s F P X sk, 0
FTIHARE H = R SCAEI, WAZAE 1% H Sk 81 2 3R S 44 B 6t B (1) inode 2
7o IRJAWAZLREZ inode S T A4 SCMF RS, AR RGN EOR T IR K
LY BEAT

Haxcth et & M H e THXEAS DHRENH>R ETXAE
S BR T RGW I IER A Sk /4, P H AR H R T H ke 2
THEW], % H PR H s CRER root HI 7 32 H 5% /root 1D .
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BRSSO b P 2 A H SR A R A0 B AR A4 2 LUIR H SR 4
(1) 42 44— 0 Just/bin/sextant, AN #4244 2 A LR H SRR 45 (1 #4244, Bl
bin/sextant. A IXHE 1 EAR 4 AT BAE ARG UHIIE H % (AN AR, A
TAEH > Uameitie) goifEda i

SCPERTH SR A BB &S BR T #4240 P IR (delineate) 3K “/7 FIZ&IE %
P null DA — D) P45 g U, H AT bR A0 B R R AR 4 P AT N AE
MHTH R N A RO T BV A, ASCI o i, o AL C KRR B X AR
BRI, AR e 2 R P s i) S A AT 28000 3T BN 74

B2 Unix RG-SR 26 14 N5 AR, iR Unix SCAF
KRG RV A4 22D 255 475, “Linux P2 RG R R KI
PELE

72.1 HEIIT{EBR

FEANBEREIA 00 H s, — oS R QI I NS HERE AR A 1. 1% H skt 22 K
FRAGMRER AT TAEH S Cewd) o 417 TAE H sk W AZ M BT FERE 842 44 15 1)
R R BN, i BEBERE ) 4 HT TAE H 3% 22 /home/blackbeard, H.iZ 1 B &4
JT parrot.jpg, W% K ik 7 1 JF /home /blackbeard/parrot.jpg. A S Hh, 15 Fe ik
F1IT /usr/bin/mast, P #% %5 H 2 11 IT /usr/bin/mast—4 1 1 1F B 45 6 46 %) 14 1%
# GRUZLL BIR I AT 4D T

HERE AT DR B R B S 4 i AR H sk

7.2.1.1 FRELEAITIEB R
SRECYHT CAE H 18 1E 5 v 248 H POSIX HAs#E RS A getewd():

#include <unistd. h>

char * getcwd (char *buf, size t size);

I getewd( ) 4 DL i 452 44 1 B H) 24 /0 T AF H % 2 i buf 35 17
MK B size I ZE 0P X, FFIR B —ANF8 ) buf B FR £, Je MO, I8 H IR [
NULL, Jf#H F2IME 1% & errno:

SOAE, REE 255 AT, AR 255 AR 2 E A RREEZ T AT

P48, Linux $2000 T8 K SO R G0 J5 e AL, 4] FAT, R RFEFEA] A O
R XF - FAT, iZMREEN\ADTHF, BE A7, HIRE =D T4 20, AXFRG 0
PBIAEIT .7 DR IR 7 A 2 AR
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EFAULT JCRUH buf $54t .
EINVAL size 4 0, {H buf £ /& NULL.
ENOENT M TAEHRAFA . — MRS T/EHXREBRN.
ERANGE size X/, JGiE# 400 TAE H sk ORA7 22 bufo N FE 7 77 2495 Bl 38K
()22 PP X I FE
X E—AMEH getewd() )+

char cwd[ BUF LEN];

if (!getcwd (cwd, BUF LEN)) ({
perror ("getcwd”);
exit (EXIT FAILURE);

}

printf (“cwd = %s\n”, cwd);

POSIX 5 H, Wi buf J& NULL, getewd() 47 4 J& A € L. 7EXFhE
N, Linux fJ C R — AN K size FATMILEI X, FEAE B4 240 THEH
Ko WA size 7y 0, C EREAMBC AR08 K /Nt X A2 i TAF Hxo AR5
Ja, WM R R 5T free() SRR ZEPPIX . AN IX 2 Linux R AL 7
2, EE B AT A A ™ M S POSIX (B R R N %A FH X R o o 1%
PR LR T 5 L IR BN T

char *cwd;
cwd = getcwd (NULL, 0);
if (!cwd) |
perror ("getcwd”);
exit (EXIT FAILURE);
}
printf (“cwd = %$s\n”, cwd);

free (cwd);

Linux ] C £ 3200t B % get_current_dir_name( ), 44%# buf 2 Null 55 size Jy
0 5 getewd() 17 4 —2L:

#define GNU SOURCE
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#include <unistd. h>

char * get current dir name (void);

DI, 3R 735 i B A )

char *cwd;

cwd = get current dir name ( );
if (!cwd) {
perror (”“get current dir name”);

exit (EXIT FAILURE);
}

printf (“cwd = %s\n”, cwd);

free (cwd);

B HL BSD RAEE K ARG getwd(),  Linux X H A4 H) 5 e 2

#define _XOPEN_SOURCE_EXTENDED /* or _BSD_SOURCE
*/
#include <unistd. h>

char * getwd (char *buf);

P getwd O EHIY4E7 L/FEH R 2 KE £ /D PATHMAX 7711 buf. 1%
Dy IR 8] buf $F8%F, 10 2 MR iR [7] NULL. 451 40 -

char cwd[ PATH MAX];
if (!'getwd (cwd)) {
perror (”"getwd”);
exit (EXIT FAILURE);
}
printf (“cwd = $s\n”, cwd);
PR AEYE S 2 e MR RN, R P A Az A8 getwd();  HEF7 A H]
getewd()o

7212 BEBIT{EEZR

AP E OGN RGN, HEFE login BB Y ET LA H N 1E Jete/passwd
faE W H e AN, BEREEAR B o 3L mr TAE H sk #ilan, 7EH 8N od
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I, 2 shell i B4 42 T4 H k.
Linux b S CH AT TAE H 38 I RG], — MR Haxkie 4, o
NS AR W AT T H SR I SO R IR A -

#include <unistd. h>
int chdir (const char *path);

int fchdir (int £d);

W chdir() 2 8 2 /7 T AE H 3% 4 path $5 € 542 44, 4800 BUAH X 2% 14
Bymr o WA, M fehdir() 23 520024 1 TAF H 58 ST IR 7T £d 45 7] 1) % 11
%, T fd BRI I H e P, AN R A 00 SRIGNF, 3R [E] -1,

JWerS,  chdir() WAEH R FIME % & errno:

EACCESS WA FH A HERE Bl X #5645 path o8 — H S0 3 RBUPE .
EFAULT TCRUI path $54El

EIO KA R 1/0 %

ELOOP W AZ BT path I I8 21 K 2 775 82
ENAMETOOLONG path K K.

ENOENT path 355 [7] [¥] H S AAFAE

ENOMEM PR NAEAR, oIR8 E K

ENOTDIR P 4% path P — PN ELZ AN AN H %

fehdir() | T~ 7 & errno:
EACCESS i H] (1) 1 F2 dk /b ) fd 45 1) 1 356 40 H s 38 RO (i, R i
BHOCPATAL” D o MTE H SRS, AN AT PAT I U H 3 F
#l. open() &Y, {H fchdir() K.
EBADF  fd N2 CAT I AR T
X REAN A SO 2R 48, 3X PN 1 FH AT e o A oAt ) 1R A
X8 R 5 A U Y AT IS AT R S . Unix Y A7 5 S04 [R)E A2 24 0 1
YEEZMALE. KBk,  shell 4 od AEMOLIEERE (G RZHHGL—FF)
chdir() ZEFATSEHE — N AT S G ZB H . #AJiE i3,  shell Wi 75 H A
B H chdir() k1T TAEH R, od BAUEHNEmL.
getewd() 5 FH R CRAFE 41 TAE H AT R e 5 R B g ] 2
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char *swd;
int ret;
/* save the current working directory */
swd = getcwd (NULL, 0);
if (!swd) {
perror ("getcwd”);
exit (EXIT FAILURE);
}

/* change to a different directory */

ret = chdir (some other dir);
if (ret) {
perror (”“chdir”);

exit (EXIT FAILURE);
}

/* do some other work in the new directory...

/* return to the saved directory */
ret = chdir (swd);
if (ret) {
perror (”“chdir”);
exit (EXIT FAILURE);
}

free (swd);

*/

open() 1 JT 2487 H 3%, BiJ5 A fchdir(), X R if—28, N ALEN

int swd fd;
swd fd = open (”.”, O RDONLY);
if (swd fd == -1) {

perror (“"open”);

—228 -

AR AEAE AT LA H Xk kA4 8 R ORAY inode, T DL PO iR TR — L2,
s, oI R getewd(), P9 AZ A ZIUE R 3 T H s S5 R AR s AR 44 . AR
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exit (EXIT FAILURE);
}
/* change to a different directory */
ret = chdir (some other dir);
if (ret) {
perror (”“chdir”);
exit (EXIT FAILURE);
}
/* do some other work in the new directory... */
/* return to the saved directory */
ret = fchdir (swd fd);
if (ret) {
perror (”“fchdir”);
exit (EXIT FAILURE);
}
/* close the directory’s fd */
ret = close (swd fd);
if (ret) {
perror (”“close”);
exit (EXIT FAILURE);
}

XA shell 2247 LLHT H >k 19535 (B, #¢ bash AL ed) o

AT I AR H o BERE (B an sy 4 iR — BOE M A chdin(”/”) B

BT A H 08 o B R BT B s A L N Y RE e (19 S Ak
Hg) TR BCE I T AR H O F P EE s, BURFIR I SO H . DA 2410 L
P H s RS MO AR 2 AR DG, DI B8 o8 2 i A H o2 7 M shell 1 (1) i 4
e DR B S T

722 BIEBFE
Linux K81 2587 H skl 7 —MFriE ) POSIX RS0 H -

#include <sys/stat. h>
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#include <sys/types. h>

int mkdir (const char *path, mode t mode);

J 2N A mkdir() 25603 H 5% path (A] BE 2 A0 BR4a 0t gt 10D, HAURRA A
mode (H Y HT umask B0 , FFiR[E] 0.

1) umask PLIE 7 3018 05 B mode, IE R A R G kE s A S A 34T
T {E Linux, #r@ H X MBRAL 2 (mode & umask & 01777) o 4] i i,
umask Ay BEFE 0 PR %€ & mkdir() JoVEZ B HT . W H H XX H X IAF 2
BEIHEA ID (sgid) {7 E, B0 RG UL BSD 2 7 e 30, 8 H S8
H FARAREANE R R 7 WGEFEA RO 1D K H T8 H 3%

W RMEr,  mkdic() 3R 9] -1, FFA#H T AIE X E ermo:

EACCESS MATREREXT AL H AN, o) path AN ELZ A A
CIELE -8

EEXIST path CA77E (HAERERH>) .

EFAULT JCRL ) path FREL

ELOOP P A% fE AT path IN I8 21K 2 77 5 5 42

ENAMETOOLONG path XK.

ENOENT path 4 FANFAAE B — AN 8 AR5 BE R

ENOMEM Pl WNATARE, oIR8 K

ENOSPC £ 75 path B A#& 25 (AR, BRFH P 1 26 P 400 B PR

ENOTDIR path [ —PNEEZ A A2 H %

EPERM T path [ XA RGEA SCF H A1) 4t

EROFS £, 55 path [ 3CHF & 48 H k.

723 #BERER
55 mkdir() XJ B, ARUER) POSIX ] rmdir() % H s WX R G E R ERE

#include <unistd. h>

int rmdir (const char *path);

W IS, rmdir() NSO RS B path, FFiR[E1 0. BR 7. FiL. H sk 4b,
path $8 7] [¥) H 3£ 000 25 A RGO SEI tm - —FEEE BRI Th g X HF
1) LR e AT SO R GRS e i %, AT s T aa Ml bR o 7 S fF 5 H %, 9F

-230-



o7 F UM H R R

B SRS 2 H s WSO A BN BRI, D0 AT BUSE AT endi() SR B R
EB
PRI, rmdir() 32 11 -1, JFAEFH R AIME R & errno:

EACCESS AN FVFE AN path 52 H 3k, 8% 4% path T —A H sk AN AT
MR,

EBUSY R EAE ] path, AFMHE. 7F Linux, S5 path /& HE:2%
M H s Olf chroot( ), i H ARSI A D A
AIRER A

EFAULT ToR ) path F5ET .

EINVAL path 1. H sxoe o i —#847»

ELOOP A FE AT path I8 31K 22 77 5 4% .

ENAMETOOLONG path KK

ENOENT path H—3 7 AR — AN LR 5 B4

ENOMEM FIRWNAAAR, TIEERE K.

ENOTDIR %A% path () — A2 AN AN H 3k

ENOTEMPTY path L7 B THRFERI1. A Z A H 5630

EPERM path [F14C H 56 HA M ORGA (SISVTX) e, {HEkEfE

A P ID BEAS A H sk A 2 path A< 5 () 7 ID,  Hogk
FEANHA CAP. FOWNER ¢ J). T LA LA RKZ —, &
¥ path 30 RAEA RV H KR
EROFS 08 path 1) 3CF R 48 DL H 307 02
— A j R T

int ret;

/* remove the directory /home/barbary/maps */

ret = rmdir (”/home/barbary/maps”);
if (ret)
perror (“rmdir”);

724 ZMBFEARR

POSIX & 3L T — R FNEEICH 5% A (1 b8 B0, AT 328 o Bl AR I+
FaE H BSOS RSB s o B EAR I SO DR A XS T I, 4R e 245
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TE2e %€ H ok BRSO, s URARAE H ok R DL o2 e B 1 S, dX 4
PREARA
TP H S AR, AR ZE ISy DIR X548 1 11 H ki :

#include <sys/types. h>
#include <dirent. h>

DIR * opendir (const char *name);

J 2 M opendir() 23 G name Jri [a] H 5% () H >0«

H ki L g 4T 0T H R B SO R IR T RPN A 2 T 28, SRR 2
—UETTEE AR A H SR N B X BRI, TTRAAE SR 2 H s 3k B H %
(K SO 7 -

#define BSD SOURCE /* or SVID SOURCE */
#include <sys/types. h>
#include <dirent. h>

int dirfd (DIR *dir);
B IR A dirfd() 32 [F] H &3 dic 0 SCAERIRRF . BRE, WHRE -1, BT
H s 9 o8 B REAE N EBAE H Z SCAE R s 1, R L RE O A IS e AN A SO
MIRG . dirfd() /& BSD 9 R, {HAE POSIX brifE i % A B 15 7f POSIX
FRAERIFE > 53 NV AZ 38 e A H e
7.2.4.1 MWBRRIZE

i ] opendir() €& — M HFX WG, T LN H F P i H F .
readder(), 7] LLM 55 DIR X} % F4K YR 8] H S0

#include <sys/types. h>
#include <dirent. h>

struct dirent * readdir (DIR *dir);

%)) F readdir() 5 3% [F] dir $i5 19 19 R AN H 36T 4544 dirent 457 7] H 38 5. 7E
Linux f#J <dirent.h> g SR

struct dirent {

ino t d ino; /* inode number */
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off t d off; /* offset to the next dirent */
unsigned short d reclen; /* length of this
record */
unsigned char d type; /* type of file */
char d name[ 256]; /* filename */
¥

POSIX N i 25 Bt d_name, %7 Boje Hax WA SCIF4 . Hoph 7 Bt il ik
(¥, B¢ Linux R0, A2 R 2 MRS, 8iA 825 0¥ POSIX — 3
F Y R e A 7 ] d_name

R P8 M readdir(), FRHCH skEEAD SO, HREANTEINENHERK
A, BREREEA Hx Ok se, N readdir() % [5] NULL.

RIS, readdir() iR Ml NULL. A X85 F0 e se iy SO, N AR P
DAIRAE AR IR H readdir() Z 1K errno WE N 0, FHAE 2 J5 K A i [FI{E A errnos
readdir() 1 & M ME— errno /& EBADF, JPRAE LRUMN dire PRIIE, X2 N2
Feokub, WHBER AR, HIRBGE NULL AR C 43 58 A H oK.

7242 KA BEFRR

i closedir() <M1 i1 opendir() 1 JF # H %It :

#include <sys/types. h>
#include <dirent. h>
int closedir (DIR *dir);

J I closedir() 23 5<H1 1 dir $i7 ) 9 H o Iit, Q46 H ST ilid 4, Jf
A0, KW, bR R ] -1, JfCE errno 4 EBADF, X J2& ME— ] fig B B 2
i, WA dir ARIT IR H .

TR 43 SE B R 2L find _file_in_dir(), ‘& f#H readdir() £E45 E H sk R 15
SE A WEARSCAFAE H b A7 A, eRBOR A 00 A5, 3R (012K -

/*
* find file in dir - searches the directory
"path’ for a
* file named ’'file’.

*
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* Returns 0 if "file’ exists in ’'path’ and a

NOoNzero
* value otherwise.

*/

int find file in dir (const char *path, const

char *file)

struct dirent *entry;

int ret = 1;

DIR *dir;

dir = opendir (path);

errno = 0;

while ((entry = readdir (dir)) != NULL)

if (!strcmp(entry->d name, file)) {

ret = 0;
break;

}

if (errno && 'entry)
perror (”“readdir”);

closedir (dir);

return ret;

7243 AFiZBBRABTNARSIER

{

Z TR B H 5 A I R AR C PRSI BB #E POSIX pRi%l. 7RiXLe
PR HL N B, WAE T &R 4818 ] readdir() A1 getdents(), A T ibAE N A H R, 4

HIX AN ARG -

#include <unistd. h>
#include <linux/types. h>

#include <linux/dirent. h>
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#include <linux/unistd. h>

#include <errno. h>
/*

* Not defined for user space: need to

* use the syscall3( ) macro to access.

*/ -

int readdir (unsigned int fd, struct dirent

*dirp, unsigned int count);
int getdents (unsigned int fd, struct dirent

*dirp, unsigned int count);

— ROk UE, A SEH X RGP e AR MR, i AR
U, P s a8 FH R 3 A R C PR R S8 FH opendir(), readdir() F1 closedir().

7.3 §EiE

[t — 5 5% T H s it ie, Hsx 8447 4 inode I B PR ON BERE . R
P XA ) E S BEEEA T EAM SR (H) o — A5 1) inode 1] 44
¥y MNIXASE XCKRE, FHFEA R EI— inode BRI AL H » UL inode (BX,
F UL AN SO w] BLIA B Y Jete/customs AT /var/run/ledger $5 7]

KA A — SR R B BRI & inode, HAN[FSCAE R
25 1) inode % 5 A& AN A Y,  Jetc/customs FI /var/run/ledger #5204 T+ [F] — SCAF &
o £ ANICAFRGE, F50E SRR B BT IR K. ME— i R & H ok o i
P (P BB 2R R R [ . P AR, W A2 IR B T I
i, XUCRERE IR0 [F] S0, IR SRR .

PATHIR X Pl 28 20 1) 0 1 0 A A e SRV DL A, — A, B2 AN
Beo RZECCHA 1 ANEER:, a2 vz SR — A H kI, (H—28 0]
REA WAt 2 2 AN, BERRECN O B SO e 30 R G B X N I H 3%
Tile AR THBOR B 0 I, SCPFR AR AN, HILREEE P T A, <k
FEOAT TP IXRE — A SOy, SCHERAE SO RGP IR B . A A BERE AT TF %3
i, SRR R

*RBERU B 0 HBARIE T B BRSO, RSP AR SR I L fsck (1 B AR IXFE
T DU W A AL AR SCIE TR, (EATSAR ERFFFTITIRAS s AE SO AT AR SE 5t . WA AN BEARIC SC
PERGEYO AR, ARG D 72 H RS S0P ARG8T LI BR L S 32
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Linux P R% 38 5 A8 BV BOM AR RV ok 34748 P A 1 B0 ST
T SEBI B B SCPE BB BERZ U BOMAE T V2 00 0 I 4 NS R g
BBk

TAN BB R AT THE, BRI R G SCIE A4 A inode IRIWRGT, T2
FEIBAT IR (0 5 e J2 AR IO FR BT o A5 B T sl SCPE R 4, AT R s i ik
©

o

7.3.1 MEHEIE

YERWIIEH) Unix R Z —, link() &2 & POSIX Frl, Fedi1w] LLAE
link() 474 S ) B 2 B 4%«

#include <unistd. h>
int link (const char *oldpath, const char

*newpath);

T link() £ 28 ©AFAE 1 SO oldpath #7445 nwepath N 3T 8E8%, I
RIF 0. 45K 2, oldpath Al newpath Y45 ] [A]— SCF—3 5L |, FeATTICvEHm 40
WA WIUR .

SRS, PATRIE] -1, FEAER R A% E ermo:

EACCESS R B BERR B /b X 4 4% oldpath 34> BOIE RAUBR, s A
XL 7% newpath H 3% 1 S HBR

EEXIST newpath C\f7-14E link () B AN 2378 55 CAFAE ) H ST

EFAULT ToRL Y oldpath B, newpath $541 .

EIO RN VO R (XRME! D .

ELOOP fift M1 oldpath BX newpath W18 21| K 2 75 B H2

EMLINK oldpath 5[] [f] inode V1% 245 7] & 1) fse K HEREEL

ENAMETOOLONG oldpath & newpath XK.

ENOENT oldpath B, newpath 2 A A71E

ENOMEM Pl RPNAEAR, ToIETEIE K.

ENOSPC £5% newpath ()25 AT JEALHT H s I 5 1A

ENOTDIR oldpath B newpath 2l B A& H %o

EPERM © newpath [ SCAF 2R S8 A o VR 9 B BE B () 6 4, B old-

path =& H >%.
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EROFS newpath 7. T H S CAF R S L
EXDEV newpath Al oldpath AN7E[R]— 3/ &% Fo (Linux SLVFHA
ARG HRAEZ AT, (R R, AR AN s
B A D
XA 1) @5 H % I pirate, ‘&5 CA ) XA privateer ) 45 7] [A] & in-
ode (RI[A—3CfF) , 447 F /home/kidd:

int ret;
/*

* create a new directory entry,

* ' /home/kidd/privateer’, that points at
* the same inode as ’/home/kidd/pirate’
*/

ret = link (”/home/kidd/privateer”,

/home/kidd/pirate”);
if (ret)

perror (”link”);

732 fHSHEE

PE5HERR, o BV symlinks BRACEESR . S AERERL AR R AbAE T —H 1y
Fa i SO R G I SCE, A5 8RR R [ R T e AN IS (K H Sk I8 i
T PR IR I SO SR B o %SO A PR D A 5 BE R AR ) (0 F Al SO G M
AT SRR H AR AR 4. 81T, WRZHDZ AR 2 O AT 5 BER I i 42
% (BRAREH RGO LT FR R GeA, Blan Istat(), BB AEREBA S Mk
HbsSCfE) o DIk, —AMERER 5 5 ) [ SCPF 0 o9 B R AR AE X 73, (HAR
o P 5 5 S L F bR SO

P55 BERE W] REATNS BT AR 400 T DL Z B 3 ) H SeAS B 1
R Hak, BER i H S H 107 H sk

B A — AR A DO e ] DL RE IS M O R g K
B, e LR DI E D A5 BER RE TR ) CAF AR GEH TR s AR K 3
fho JR B WK N BZ A SR A, &2 AT 5 5L 2 R I—0 4 i
BHARCMER, (AR 5 BRI —EAT IR, AL,
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QAT 5 HERL I R G0 ] -5 B e b | AT R

#include <unistd. h>

int symlink (const char *oldpath, const char

*newpath);

%2 H symlink() 2 814t 8 7] H #5 oldpath ¥ £ 5 5 4% newpath, iR [H] 0.
HiRit,  symlink() i[9 -1, FFAEH FPM{E 13 & ermo:

EACCESS

EEXIST
EFAULT
EIO
ELOOP
EMLINK
ENAMETOOLONG
ENOENT
ENOMEM
ENOSPC
ENOTDIR
EPERM
EROFS

W B 3EFE Bk 2D 36) oldpath 3 73 (AR AR, 5% A 64
¥ newpath 1) H 5 HR
newpath CLA77E— symlink( ) A&7 di Ar £ H & il
Jo R oldpath B newpath $54t
RANEE 1/0 H ¢ GXIRM™E! ).
fift T oldpath B¢ newpath i 8 1) K 2 #4745 #E 42
oldpath $§ 7] [f] inode CLi& 24 7] & 1) e K BEFEER
oldpath Y newpath KK,
oldpath B, newpath 4 Jl A AFAE
FIRNAEAZ, Tk eI K.

P newpath (KA A G BT H SR IR 2% 8]
oldpath B, newpath )30 A& H %

© newpath [K] XA RGEA ARVEFRT 5 BERE I A1 2 .
newpath {7 T~ H s CAF R4

DL R ACHS 55 i 28480, 1B & 857 /home/kidd/pirate (75 5558 (55 ik %A
XD /home/kidd/privateer:

int ret;

/*

* create a symbolic link,

* !/ /home/kidd/privateer’, that

* points at ’/home/kidd/pirate’

*/

ret = symlink (”/home/kidd/privateer”,
”/home/kidd/pirate”);
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if (ret)

perror (”“symlink”);

7.3.3 fRMRETE

T RERR I I ) BRAE S R B R, RN EF R AR B RBEL . KGRIt
— N7 R G unlink() A8 PRAZAT 45

#include <unistd. h>

int unlink (const char *pathname);

R A unlink() M SCEE R GE M 5 pathname, FF3R B 0. 41 % 4 45 & 45 1)
SO R R AR, S SR R M BRSO an SRR AT I SO, AR
KISCAFFT, WA NS R G BRSO 45 B BERR AT IR %30, St
UL ) o

1R pathname $5 [ £ 5 8ER:, WM BREERE, 0 AMBR B A5 S0

an pathname $5 [ RF R R T SCAFE (il i i5 4, FIFO, BY socket) , &
MSCA RSB %A, BT I SO R 3R R ] DAk 2248 8

iR, unlink() &9 -1, FFEAEH T 21ERACS ACE ermo:

EACCESS WA B 3 FE B A %) pathname 5C H sk ) S5 ALFR, 5035 A X
pathname =73 (145 2R AR

EFAULT T34 ) pathname F5 %1 .

EIO KAN VO iz (XR ™! ).

EISDIR pathname #5 1] — /> H .

ELOOP fifEHT pathname 38 2 K 2 177 5 5542

ENAMETOOLONG pathname A .

ENOENT pathname 41 ANAF1E

ENOMEM RIRWAEAL, TIR5EHIE K,

ENOTDIR pathname [P35 A2 H 3%

EPERM RGN RV R

EROFS pathname {7 7> H S0 CAF R 4 L

unlink() N ER H %o DG, AR 32 A8 H RATTSE L i i (L A2 Bk H
K™ [ rmdir() R ER H 3%
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H T R SRRSO B, C 1B S S L R AL remove():

#include <stdio. h>

int remove (const char *path);

P remove() 23 M R e MIBR path, IR [E 0. 415 path &3O,
remove() i H unlink(); 415 path J& 4~ H 3%, remove() 1 H rmdir().

iR, remove() IR [F] -1, I errno 1] LA 24 I A unlink() A1 rmdir() H H 2017
VIRERERIE iRr I T

74 EH BN

P A Bz e A 1R SC A Ak BT 55 it 2 IR BS By SO, T 43 il AT A 2 ep
mv SEHL. B RGR, RGBT e s b EHG E CFNERIT N 5
1 5 SCAE B IR B AN R0 6 — AN SO I SO R AN 2 s i o — A —th s 2
i, fE (D) IR HEXIUR, GRAFSCIFR AN B SLHE Do B8 3l 48 SCAF
PRAERL B N By 44 H SR IURAT A AT AN QI T A — 85 DL I Bl

74.1 il

HARTTRELE— 28 NARPZ B, (H Unix A SCH 2 ORI H 2 EHIH RS
. cp B GNOME’ s Nautilus SCAF 2 25 55 T H #0755 228k 37 52 L IX 26 1)
AE o

T A IS sre Z A gk dst SO 2D B
FIFF sre.

T dst, R EALELE NI, B SR A7 7R WHC R R A %
¥ sre Bl Pz & N A7

Bz PE N dst.

AR SHRAE BB sre RO H O 5 A dst.

K dst.

. KM sreo

WS HIH 5, W mkdir() 80 80% H M PrE 1 H % Hrp iAot
ZJE A

I
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7.4.2 %5

AGE B, Unix B3 ARG ANSTC e /4 1%
T2 A RAR R, POSIX At X 22 SCIEAT H k4 A1 # S F -

#include <stdio. h>
int rename (const char *oldpath, const char

*newpath);

% 2 F rename() 2K 42 44 oldpath T iy 44 4 newpath. SCAF N 25 F1 inode
PREFFANAE . oldpath A1 newpath DAZA T [F]— CAE R4 A R B = R my
8 T L S0 R 2 FH SR o i R 0 L A R A

% IHS,  rename() iZ 9] 0, F§ 1] oldpath [1) 3 £F B 7E B newpath #5 1] . KK
i, AR -1, ANF0 oldpath 5% newpath, Ff FHl T #I{E ¥ & errno:

EACCESS Wi Bt FE 6D X oldpath BY newpath 2 H sk I S AR, 8%
i /b X} oldpath B newpath 1 JE A H 5% (98 R AR, =0
oldpath & H 3% I /> %} oldpath 1) B AR . $5 f5 —Ff1ih 5K
B A IR A 24 oldpath 24~ H 3% rename () 425 5 3 oldpath

R H %

EBUSY oldpath B, newpath /& H:3% 15,

EFAULT Je R I¥) oldpath X newpath $54%1

EINVAL newpath 1975 7t oldpath ', [Aitk, g4 2 F 2 oldpath /2
HASH T H%.

EISDIR newpath /775 H & H 5%, 1H oldpath AN H k.

ELOOP fift M1 oldpath BX newpath 18 2| K 2 177 5 B 2.

EMLINK oldpath LIk BIHEFE 2 A G Wi K2 H, 24 oldpath &4~ H

3%, H newpath CUIA B FEH: 22 HOAR 5 (1) 5 KECH -
ENAMETOOLONG oldpath 8§ newpath X1,

ENOENT oldpath B newpath ({33 73 AN AEAE, Bl AN a2 5T 5 i
¥z,
ENOMEM TR NZF AL, ToIEE K.

*EAR Linux SEVFAE H G T 2 mid i &, RAEENIER s b, AR A
U GEZDSEET | i o
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ENOSPC TR WAL, JIETERIE K.

ENOTDIR oldpath B newpath [ 3550 (Br T H XM 5 —# 59 A
s& H3%, B oldpath & H %, {H newpath f#{E{HANE H %o

ENOTEMPTY newpath /& H & HAE7,

EPERM ZHPIREM B —, HACH O W BRI AL (sticky

bit), 1MW HBEFE A R P ID BEASZ SOt A 2 HAZH
KIHFID, HAZE R AT R R
EROFS ARG R E o R
EXDEV oldpath I newpath A7E[A]— XA R 46 L.
B T-1 AR A RIS A AR S 45 R .

RIE7-1 FEIREXHEHEBHHR

dst &3 dst 2 HF dst B4 dst NFELE

sre RICH dst i sre s RIGOIFIR ] AR E A 4 SRR A 4

EISDIR H. dst #5755
sre REF KM IF R |t R dst A A HEMEMH HEREEMS
ENOTDIR W) src #% & Ay H dst #7855
40 dst; A5 U
K W JF iR A
ENOTEMPTY
sre REEEE HEHEM A RBOIFRM B a4 B E G A
H dst #%% #%  EISDIR H dst #7857
sre NFEEE R MO OF IR B R M IF R R R IF g [ R W IF R [
ENOENT ENOENT ENOENT ENOENT

o LL BT A SO, WA, W srce 5 dst i TAFE SRS B, A
I I [B] EXDEV.

75 &P S

BEAT e N FE P 55 4% SR Bl A8 HL IR R SCAF o 24 I RE e A 46 71
AT B Unix VO CEIINFT T, 5G], BRHG BN, WA DA A 358
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SCHE 1O 7 AR IR B3R . ALK 1185 SR AT W IR sl . % IR Bl AL BEIX
L6 1/O # e, M P RMIG R B AR A%, N HEF AL T M
R 5 TR A B AR 42 1o W %15 S5 Unix R 40 B 5 I AR AR HENL . 2
0 286 15 2% E1 A9 A1, 1T Unix B9 07 52, 1R 2 N A IXAE AL B — AN R 0T
A HLASAE A A1 read(),  write() Al mmap() BEAT#E1E, 1E /& Unix i ik 58 &
(1) B LA IR o

PR AZ Q1] TR 531 WA 2 157 % X 5 1% Ak BB ARG i SRR 7 AR AN B 4TI SRR B A A
AL EYE, e EWA S IR E &S EIRE &S 50D 8% & 0K sh i &
CEA W Z . WA BT S R85 AXT N A AZ I B & 3K 5 (T & i iR
K, /RS KRAEXFEN) , FEB & 5 _E 1 open() 1 KR 1] -1 FF % & errno A
ENODEV., FRATTFRIZ AL IR WA A AL A o

751 KR ET S

P 1) Linux RGE A JLAMRF IR B8 19 il X B8R 48719 f2 Linux FFKR
BSR4y, He 2 MCh Linux ABI f—#8 5 HBLA .

BN T /devimull, EWHATHE 1, REFZTIE 3. ZR&E LRI #HE
ST root H T A H ¥l 325 . A% 2 Z0E DT A R i B #& I S5 Ko I A& L
P R 3E SK R [R5 25 1 5F (EOF)

FW AN T /devizero, ER &S H 1, RW&ETNS5. 5ETFREFE, WX
RGP R F RSB K. SO A SR PG R null 5 459i.

WBEAAL T dev/full, FWATHN 1, RRFKTH T, SRS, G
KA [E] null 455 C\OY) o HiFKHL ik ENOSPC 4517, &KW ¥ & i

XL 25 B A AN R 38 o e AT D6 W0 3K R A A B 25 e 7k i) AR
A A — NSRS o TR A R A AR B R, e
F KA 2 JE FH 10 #2145
7.5.2 BEMLE A R =5

N AZ B B AL %5 A i 2% % 46 v T+ /dev/random 1 /dev/urandom. ‘41711 T % £
51, RS 8 9.

P AZ R BEBILES A= 1l 2 DA 4 SR 20 R AR Y e B i 7, P AZORE WAL AR T g

SIS Ay, FLETRAF AR R i b o AR DR R it b IS AR 1) 09 T
R
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B2 /dev/random I, R (Rt vh (AR o 12 45 0 T4 D BE AL A A st 1)
Ry, R A il B BH sl HG At 75 S iR 2% TR AT 55

PRI b, 8 AR VB R DU 08 A O RS D B A 5 1) W A 1 BB 4 R SR A 2
Z RS ) R R RS B R8BI R S FUR B EAELER) (T
B0, X R BT A AR ), A P R AT B T8 I 2 vt v A R R Y X R RT g
M8t A HOER] 0 I, SEHUE KRB ZE,  H6 A ) TR A2 DL BEI A2 132 HL
K.

/dev/urandom AN F A7 1% %5 1 BIAE P9 A% 005 TI6E 480 B AN 2 DL SE i 3K, X i
WA BT U SR A 2 Do ANAS A S 8 06 2 A v B SR Al U RE 7 (9] i GNU
Privacy Guard 42 4> B4 A # 1R 2% B0 AR 2% ) 75 BOGIE I om g K 2 200 H %
¥ WA F /dev/urandom 1ij JF /dev/random. 7 ¥ A IH 78 W AZ it (1) /O 17k &A=
i, 121X /dev/random 2% PH 2 — BUR K I I i) o X PP U AE To Bt ok k4545
& AUH L .

7.6 wIMNEBE

Unix SR A NEDGRERZ . DU ] 5 S 58, Unix JLT-HI% T 75
P v REMIXNT R P vl Re s fE. A, BRIP4 5 SLREARER i A0 16 3¢
PEIAT . N, X DR e ke, RE 5 % 10 2 ECKE 6 A e v A R s G B
N 1) AR A 38 B0 o R AT s B R R PR AR (4 A 8090 4% g
Hg (DTR) f55) 2 MREER R E S DA R L2

HHEAMH RS A ioctl().  ioctl A7 BEAF w2 VO = i = A, e
A LAHEAT A7 AR A -

#include <sys/ioctl. h>
int ioctl (int fd, int request, ...);
R M SHL
fd A AR IR RF
request FRERTERACHS, ZAE A A FNERE T X, BRI SO fd $AT ) P
fE o
B R — AN 2 AR ES I GHW S BT 5 B e, IF
tRIB 25 N A% o
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N R R B CDROMEJECT K, 7] LA CD-ROM ¢ £ i H 2 [ A4k
N, WHR/RIEAERETFMAITHE —NSE, b fee. ZREFHIIEER eject

i K-

#include
#include
#include
#include
#include
#include
#include
int main

{

int £d,

<sys/types. h>
<sys/stat. h>
<fcntl. h>
<sys/ioctl. h>
<unistd. h>
<linux/cdrom. h>
<stdio. h>

(int argc, char *argv]])

ret;

if (argc < 2) {

fprintf (stderr, "usage: $%s <device to

eject>\n"”, argv[0]);

return 1;

* Opens the CD-ROM device, read-only. O NONBLOCK

* tells the kernel that we want to open the

device

* even if there is no media present in the
drive.

*/

fd = open (argv[1l], O RDONLY | O NONBLOCK);

if (fd

< 0) {

” ” .
14
perror (“open”)

return 1;

}

/* Send the eject command to the CD-ROM device.
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*/
ret = ioctl (fd, CDROMEJECT, 0);
if (ret) {
perror (“"ioctl”);
return 1;
}
ret = close (fd);
if (ret) {
perror (“close”);
return 1;
}

return O0;

}

CDROMEJECT i K /& Linux CD-ROM ¥ % WX SN FE 7 1 — AN PE . 2 N8
W doctl() W SR, e RN B SO R A I SO R G (LS ORI B A% O
B R END , JFALBR AL PRI K. CD-ROM 4% U B 22 0375 sk -4 3 o K
B4 o

AREEM G, BATEE 2 ioctl() A F 7Tk S H0R [0l R SE RS B 16 7.

7.7 B HEH

Linux $& 44 WSO8 1 inotify—A H & ol UR #0580, 3, 5
AN B ER A . RRARIEAESR S — 3810 GNOME’ s Nautilus () ] JE A SCAF
B . W RSO A A H S Nautilus 1E 78 278 B2, W% H e 0k
BB T I LR s A — 2

—AMERIPE R R BB A, MERAS A BT R Bon g R . X
P B TS, I AN B A BT S R, RSO
R B AN 0 22 H S SO EAS I S B I H Sk 2 Al o 7 AR a4

i inotify, WAZBELE SR & BB A (push) N 2. — H T4 il
K&, WA%A7 %018 %1 Nautilus.  Nautilus fH m9 5, B8N H sk BB B s #
R AP 2R B SC AT o

VF 2 FA B0 N F R Pl 0 v SO ik il 4 T ROl = 91 C A
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inotify BEME (R UFIX SEFR P b AT SE P B4 . fE SO gl G, MHBR, BB ARE, wTRL
LR A5 B R 5

inotify % 1 T dnotify. dnotify A& % 1 — AN T5 5 8 DB B3
SCAT MR AL H. AR X T dnotify , NV FH % e 55 {6 [n] 3-8 H inotify. inotify #/L 1
TE W% 2.6.13 Bk 51N, TR 7 76 B 4 35 08 SR I B AE O3 select()
F1 poll()) A% H inotify , DAtk iz ML AE % R4 H 2 T . AP RN

inotify.
7.7.1 #1IE4L inotify

EAE A inotify 2 1, BEFEAIUME V. RS inotify init() FH KA1 4H
¥, inotify JfiR [H1 4] 4 A4 SEB F5 [n) 1) SO IR 455 -

#include <inotify.h>
int inotify init (void);
FERI,  inotify_init() IR [Pl -1, FFAHH T H4CHS B2 E errno:
EMFILE  inotify 15 2| F 7 5 K 18 541 25 FR 11
ENFILE SO I R 2502 1) 5 4 1) d5e R R A
ENOMEM FRNAFAL, TiRsERGE K.
iR TATTAT inotify HEATHIARAL, LAE T J5 SaAd 1 -

int fd;
fd = inotify init ( );
if (f£d == -1) {

perror (”“inotify init”);
exit (EXIT FAILURE);
}

7.7.2 W&

WYL inotify 2 J5, W E MM, WA MR HIE ST (watch descrip-
tor) X7x, H—ARAE Unix BN 5 Z A SR 0 M LA A 4 o 2 HE AT T8
FINAZ, HHERE SO A (B, G BN, BRI AR .
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inotify ] DL ML SCAF AT H 3o 40 H eI, inotify 23 4 75 H sk A 5 A%
Hx N 3o AR AL H 7 H 3N B SCE— A A 28 1D 1
e

7.7.2.1 1&ANET SR

Z 48 H inotify_add_watch() & 387 H 3% path EXGIn—AMEAL, AL
PF H mask ffi e, HEALSER H fd $8 e

#include <inotify. h>
int inotify add watch (int fd, const char *path,
uint32 t mask);

BTy B, A R BRI R R AF . I, inotify_add_watch() i [F]
-1, A T AIME B E ermo:
EACCESS A A VF i path 458 5 )31« 38 00 R (0 38 R 40 200 e 35 B ST A
EBADF  SCHFREIRFT fd 2 o AL inotify 5L
EFAULT U path 54t .
EINVAL [ A0AEAY mask 005 R0 4t
ENOMEM F R NAFAL, TikseaEK.
ENOSPC  inotify #8520k 2 H - Rl
7.7.2.2 MRS

W ALHE RS B — A2 A inotify S B — 1 il 5lis F AR i, o XAE <ino-
tify.h>:

IN_ACCESS SO
IN_MODIFY BYE L EYNS
IN_ATTRIB AR EE (. i, BB, By REEME B

IN.CLOSE_WRITE (R o] H ¥ L5 AR FT T
IN_.CLOSE_NOWRITE 3 fF 2 oM H AR ¥ LLS AR FT T

IN_OPEN HEFH I
INMOVED_FROM A H R H .
IN_MOVED_TO A E AN H Sk
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IN_CREATE A AR AR H s g
IN_DELETE AR AR H s MR .
IN_DELETE_SELF AN A 5 CMER o
IN_.MOVE _SELF ARSI N = Al 22

FHMFEF e X, BAME a2 A FH A
IN_ALL_EVENTS A5 &34k

IN_CLOSE it W & o<W (4 a0 8 4 IN.CLOSE_WRITE #1
IN_CLOSE_NOWRITE) .
IN_MOVE it W X 8 1 A Y a7 3 8 INNMOVED_FROM

IN.MOVED_TO) .
BUAE, BAPRBER AL D CAFAER inotify ST INHT 1 1L

int wd;

wd = inotify add watch (fd, ”/etc”, IN ACCESS |
IN MODIFY);

if (wd == -1) {
perror (“inotify add watch”);
exit (EXIT FAILURE);

}

ZMBF X H Sk Jete FTE S BN WER /ete N ATE ORI B S N,
inotify & 2% H1EZ inotify SRR £d, % £fd 1 W MR FT wd $240E. 1EIRATE
F inotify [BFE R /RIXLEH A,

7.7.3 inotify
FeAMd H e AE <inotify.h> 45 inotify_event K4 IA inotify 514

#include <inotify. h>

struct inotify event {
int wd; /* watch descriptor */
uint32 t mask; /* mask of events */
uint32 t cookie; /* unique cookie */

uint32 t len; /* size of ’'name’ field */
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char name[]; /* null-terminated name */

};

Wil M inotify_add_watch() "FIREL—Ff, wd FoRALFEIALF, mask Fon i
MFAT 1R wd bR H 3 Bz H s P X R AR ALFAT,  name JIERAE R BV 1)
XA AERXMIGOLR, len AHF, TFEITEME, len H5FFFH name K&
AN—Ff; name i H] null FRFFEATIOAR, BLORIEJS 2L 1) inotify_event fE 1 IF fffi
o B, ETHEEAF T inotify_event Z5 ¥ IR FL I, AR 204 H len, TIAS
Refd i strlen().

B4, 4 wd $5 1 /home/rlove, L HEHS A IN ACCESS. 413 U 3L £ /home-
/rlove/canon I, name ¥$%5 T cannon, H. len /DX 6. AHXI L, 25 FATT M0 LA
[F] —#E00 B WA AU /home/rlove/canon, len ¥4 0, H name KB 0 GER, —
ENELE) .

cookie A FE P AN BUSLAHAR OC () AT FRATTREAE J5 22 5 B R
7.7.3.1 iE B inotify 44

BRI inotify FAFAR ) . RO B2HY inotify S AH 5C B R ST A4 ik 745 B
Ao inotify FE it sturping #5 1%, %R E SR VEOR LA R SR Z A diF (LR
H 52 read() 2t XOR/NRTD o FIAR K7 B name S 3 HU inotify =F 55 A
Jiike

Z T HAT B4 inotify SEBY, IF CHEII LB L. BRAE, Ak 3RATTEE
A AL B <R A

char
buf[ BUF LEN] attribute ((aligned(4)));
ssize t len, 1 = 0;

/* read BUF LEN bytes’ worth of events */
len = read (fd, buf, BUF LEN);
/* loop over every read event until none remain */
while (i < len) {
struct inotify event *event = (struct
inotify event *) &buf[i];

printf (”"wd=%d mask=%d cookie=%d len=%d
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dir=%s\n”, event->wd, event->mask,

event->cookie, event->len, (event->mask &

IN ISDIR) ? "yes” : "no”);

/* 1if there is a name, print it */

if (event->len)

printf (“name=%s\n”, event->name);

/* update the index to the start of the next

event */

1 += sizeof (struct inotify event) + event->len;

}

My inotify SCPF IR FF 1) B AE 5 W SO #F, FREF Al i select(),
poll(), FH epoll() M ¥ X fo Vi F2 48 H B0 28 A2 70 b AT SLAth SC AR VO Bk £ 1%

f& %7 inotify =44

B inotify ZE. BRbrifEdifiot,  inotify /™ /LA F 41

IN_IGNORED

IN_ISDIR
IN_.Q_OVERFLOW

IN_.UNMOUNT

wd F 1] ) WS RRHGR 77 A R X P D0 mT BEAE FH P T3l ik
5 i W R B8R 4 M A0 AN P AR I R A FRATTHE B S 1)
wixFAE,

TERIR St Hae CUUERARWE, RN Xt D
inotify PA ¥ Hi o k3 G P9 i N A7 TG BRIV #E, YRR A
BA B 1R /N 7 B Ao A Ak B ) S B4 K B L B BR > —
I, AR AZ AR, IR LR I R B SRR, BA B B
W, RN BRI LN ET, A S HA F A

WAL S TR W A . DIk, STRATER: WK
FBR AL, FF77/E INIGNORED Fiff.

PrAT AL RE ™ AR X e i H P B Z L T EEA
REFP 55 Wb Z50RS SRS AL R Ak BSR4 (R A A o DRI, AN A0 T2 55

RS B AT

/* Do NOT

do this! */

if (event->mask == IN MODIEFY)

printf

("File was written to!\n”);

else if (event->mask == IN Q OVERFLOW)
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printf (”Oops, queue overflowed!\n);
FARLE),  NAZBEAT $2 A I

if (event->mask & IN ACCESS)
printf (”The file was read from!\n”);
if (event->mask & IN UNMOUNTED)
printf (“The file’s backing device was
unmounted!'\n);
if (event->mask & IN ISDIR)

printf (”“The file is a directory!\n”);

7732 KB #%a” B4

N_MOVED_FROM #1 IN.MOVED_TO & AR EB 2N Z1E 1 —F: i
B WIS R VA SRS 1By 2~ I TR VA O S 1= AP B A o =Sl s
PROEE SCAE R 3 B AR e B A 2 (B, Byl REIP A S 30 S EHER
g1, HEREE EOR AN B FAT R K.

EFATTKE — T 4544 inotify_event H1 1] cookie 7B

F B cookie, #AEE, WAL K FHARER M ME (. KB REREIEAE
iAW /bin A /sbine fBOE /bin HATWERLHGR ST 7, 1 /sbin B AT IEMFGAFT 8. 2k
A /bin/compass # £ /sbin/compass, N AZHE A2 inotify A

BN FE A wd 2T 7, mask 25T INMOVED_FROM, [ name 4 com-
pass. i A FHMK A wd T8, mask % T INNMOVED_TO, H. name 4 com-
pass. fEMNFAEF,  cookie A [Fl—mt & 1, 12,

WRSAT e E a4, WD IR wd 22— FEE

L R 2, AR SO N DRI H %, R A S )
Hrp i —AN S A ARG cookie [ F KL AL 2k, A& %
JF PR SE 1o

7.7.4 SR MEIIEIN

G LI, T DLZE mask N 51— B 2 A R ) RAT
W
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IN_DONT_FOLLOW % Z M O, H path [ H s SCH 4 775 8 8% 8l 4 42
AR SRR, WA ZEEH: ) 0] H. inotify_add_watch() 2%
W

IN_.MASK_ADD IEHAE T, wF R & A7 78 WA S 3 A ino-
tify_add_watch(), M FLHE 65 25 558 o4 foB 32 45 1) mask. 4N
K mask O & izbsid, RIEMFHASHE 2 A MHES

S
IN_ONESHOT MR ZECRE, WEAENE ERAES —ANFME A5
BRI 2 SERR B2 Ol 1,
IN_ONLYDIR mPZACRE, DA LR % EH XA

19 M AW an B path 5 17 3CAF, 1 AR H %, M H ino-
tify_add_watch() K.
B, A initd 24N H 3%, H. Jete 1 Jete/init.d BIA 2555 BRI, X
Sy AN Jete/init.d £ WS HR

int wd;
/*
* Watch ’/etc/init.d’” to see if it moves, but
only if it is a
* directory and no part of its path is a symbolic
link.
*/
wd = inotify add watch (fd, ”/etc/init.d”,
IN MOVE SELF | IN ONLYDIR | IN DONT FOLLOW);
if (wd == -1)

perror (“inotify add watch”);

7.7.5 RHB& inotify M1

WG %S BTN, RaEil I R S8 H inotify_rm_watch( ) M inotify SZ41
ok M PR«

#include <inotify. h>
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int inotify rm watch (int fd, uint32 t wd);

L T inotify_rm_watch() 23 M inotify 524 (i SCHERGR R ) £d
ok I IR AT wd 7 1 A, R [H] 0.,
i1 4 :

int ret;
ret = inotify rm watch (fd, wd);
if (ret)

perror (“inotify rm watch”);

RIS, RGWHRE -1, HAEH NI AME R E ermo:
EBADF JoRUIH) inotify SE41 fd.
EINVAL wd A /22558 inotfy S 1A 24 W MR 4

MBS BRI, P RZ P 2E INJIGNORED . W LE T sh 8 B I A0 A At
BAE DT 5 R 0N B A I T 2% ik iz F . ln, U AL SO SRR, SOk
M pT A WA B B B [RIE, A% K 3% INLIGNORED. %45 v ] DL N F FE 5
% "] INLIGNORED =4 &b B ek K s AU 0T AR BR AL B . X T8 8L GNOME’
s Beagle 18 23 28 F4 1 Pt 5 245 BIOK 5 53 2% A E5d &5 0 b i) M A0 ) 9 P it A A
Wiy

7.7.6 IREREHBATI K/

R A 3 A BA A K /N BT LU G AE inotify SE 4 SCAE R R 75 AT doctl (3
4 FIONREAD) K3k, 18K — NS HERAF UL ISR 5 3 EEGR 7R 1 BA A 1K)
RS

unsigned int queue len;
int ret;
ret = ioctl (fd, FIONREAD, &queue len);
if (ret < 0)
perror (”ioctl”);
else
printf (”%u bytes pending in gqueue\n”,

queue len);
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AR, U KT B BA AR RS, i AR BA S R e B R AT LA
i FH &5 7 inotify_event (il i sizeof() FRHL) 11 A /NFIXT - Bt name V34 K/ (145
W, kA R T B S, BERE AT DU R R Ak B o R SR S
Ha BB
LA <sys/ioctl.h> & X T & FIONREAD.
7.7.7 $H8% inotify 2451
B 5% inotify S A b5 HEOCIRR IR i A0 AN O P S 491 () ST A 3R A — A 1 2.
int ret;
/* "f£d" was obtained via inotify init( ) */
ret = close (fd);

if (fd == -1)

perror (“close”);

2R, 5o UISCEE R 4, WAZ AR ISR R, AR RERE R
o [l B8 5
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X — N R UL, WAR RIS R EE N E R, X—ENHNELEN
M, . {7628 B Callocation) , P A7#:4% (manipulation) Fli% J5 1
WAL L (release)o

i) “allocate” (GRELAAEI— R B63E) AL TN, By S RS2k AR
B B AR A N SR BRI AR, BN PR A E 2 N A AR
M, AR EFEMERG D, BB REIFA R SN2 R ZRADMN
AE, T WHAT I >4 A FH I SR R AT FH 1 O

TEARTE Y, AR¥G 225 B R A X B 40 B N AF B 70, LA T3
Pk i FRATT A 250 I — Lo W B ARARAT B N AE XN BT 7%, JF T
WHATHEBE N AE, AT J8F S PR R R 56 o A A2 DA AT 388 [X 46 0T

8.1 iHFZHuit=s|g)

B A M IACERAE RS —FF, Linux & 9B N A2 B JEFE A RE
HAZAAYPENAE B0k, 12 B Linux WA BREAS TERR GRS — AN IR 0 )8 40 ik
Z¥[A] (virtual address space) o X ANHuhEZS A2 26 PERT, MO FF4h, 2 A& K
.

8.1.1 TAFNTNmEIAE

JO 0L 2 (8] B VF 22 DU e R AR AR AR A5 A DA LY s T B ok (L
IR /N A T 5 1D, RS 00 KN 4R 4K(32 7 R 4E) Fl 8K(64 A R &) .
A TR RAT TSR Ginvalid) R1AT %% (valid) 3X B FOIR A, — N2 TH (valid
page) Fl— M) BT BE A — 28 AR A BURH DGR, il — AN AS e o) X el —
NEREEL E R SC . — N (invalid page) %A RBE, AR & KA B E
B . TG AR T B U ) xR — AN B . ML hE S RN TR R IR AL . R
SRAEERMEGm bk, (HSERR b A 1R 2 R gk 1/ X

— AN REREARE VS ) — AN AL AE A TR I I, BR AR IX AN TR P B A

F SR RN T AR, T IXAN R, TR /N A A ABL O R = ik 1 2

FD 80 NHIRE P b AR IS AT I SRICIT TR A, BATTAE 5 DY B 18 i I AN ) 7, A e
AR 2 LA e st o
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O AR SR K SR A BE R 2% U ) KRR [ IR, IS A A7 il s EE R
76 (MMU) 2774 — A TUEE iR (page fault) o SRJ5 W IZ A <38 WM N — 2 A7
i e N T L0 TG o DR — PR U R P07 i 2% e B B N A7 K (FE R 2 8
gt b, AEF AR D, BT DL A Rt R M3 v B A
fE 4 (paging out) B 2 A7 fif, T A Re BN 1K) GO s TR) o YA 2 O
[ FRE AR I AN T REAL T B m e iy, DLMORARAR P RE

8.1.1.1 £EFEREHI

REAF B2 A DT, LA 0 SR AN R BE R (10 e 400 bk ), B AT Al e Ak
SR E AP B I . SRR S VRAS A (10 R 40 ik 2 R =2 (share) ) BN AF I
M. LR A nl B2 R, sl 2l sen] 5.

A ANHERRE S A IR GO, T REAELL RS Sl . B
] B IR 2 N AZ SCVF IR AN AR, FEIXAR S T B By L= XA TR gt R R 7 210X
KRG EAFR G R W, SRV R A EERE XS R — v e S wy 2R R L&
PERITA] 25 BL ] o

115 53— P Bl MMU 2 B S A 5 77 28— A s ARJR I, A
K%t 23 35 W1 1 B3 — 3 XA DT 75 LAt RE b AT 5 #R /. JRATTHE X Py
RR N S 5 D1 (copy-on-write)  (COW) *o o i/F i B L 5 ¥ B4l T LA 2411
WAEAM, B ADHERKE S A ICE TR, AT B 23R 1% 00— 40 45
UL, XA A AR RO R A MR AG 447 2 H S AAE #5 . I 4% I
& LA BB AT 1Y, DR — AN RSO T U 2R Ak 2 BERE AL 2o 1y B A4 2k
FE G ICE UGS I A e SR Ad — B 95 UL

8.1.2 7Ffigss X5

W A% FA RS R AR B U 2L (blocks) Bl an e AR . X 48k
Y A A7 fifs %5 X 3 (memory regions) , B¢ (segments) , E{ & BT (mappings) .
N EEAE AR HERE AR W] LA L B A7 A 1 DX

o UAEL (text segment) W& — AR, FRFH, HEM X
B . 7F Linux 9, SCRBAAR I L, JF HEBMN B I3 CrrghaT i
7 82 SO WL BN A

o HERREX (stack) WAH—ANHERRMIAATHR,  BEAE MR 5 2 2 1 AR e

*[RI AR 1L FE fork() WM 15 I DURAE 5~ 2R S 5= A HE R i b ik 2 )
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Yo PATHR B T REF 10 R A8 & (local variables) A1 e& i 11 [H14H

o ¥z Bt (data segment), X YHE (heap), L& H — MM SIS0
o EXANBOE R H R, 1 H B/ 2 AT LU ) o 3K 3 T AR AT 2
malloc 7} BC () (XFF 276 — 15 iR).

o BSS Bi*(bss segment) B T WA WHI GBI A SR AL . X LLAR ARG A
[F] K] C AR AR AT RE IR (B GRS R U, #B 2 0).
Linux MM J7 TRIACAG X LEAR & 558, DR A BAD0 B T R A7 TROA AT BT B A0 1)
iy, ProlEReds (1d) Lhs EIFAS SR IR B A7 i AE R RO . IXFETT
DAY BB SO RN e R, 243X A B I B A2 I, PR 75 T A1)
R 4 5 IS S A ) i PR B AT TSR 21— N4 0 L b, SXFERE T A R
T AR TR A .

o KZH I R EHR Z WS SO, T XA 2, CHlgHE
A A B 4% F2E RV SCPF . T LU & /proc/self/maps, B%3# pmap F27 K%, FA'
REF B — R B AR 2 1 mg st

AFERA 4 Linux FEAE AT SRICAN A7 2060 B SRS ) 25 gz 1

8.2 MITHEFENE

A7 AR AT LI S B 2 48 58 A A A 3T, (HE I A8 B R S0
JLAMh A S B A WA I B, A DL R &R Bl ZhZA W AF R AE HERE Is 4T I
A EEI, AN AE G BN 0 FC A 1R, 123 BT R K/ the AT A 0 S N 4 i
o MEN— R 5L, UAER P IBAT BT AR A JIE AR T 2 2 KIS 0], B0 /R
T RN A I T ANE, W EZ A SN A i, SRt — A st
B B R S A7 B N AF I . BT STER RN BT P i N 9 2 1
KREEEAGER, ISl X R/, BEERP IS BR g 2, MizE
BN KA A

C ARUZFF BN, B, CASRMETEINENAE TR
{4 struct pirate_ship L], M2 At T —MHLTIAES S WA 2B — LK
B (A KARAT pirate_ship. F&/7 I I — M RE R IX Be N A7 BEAT 4B, AEX A1
T IXAFRE 2 struct pirate_ship*.

C g 28 S0 0 SRS A W A7 HI 9% 11 2 malloc():

*hntk i 44 A7 — € 1 D) 5 s AL A block started by symbol 75 5]
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#include <stdlib. h>

void *malloc (size t size);

J 2 A malloc() I 2543 21— size KN AE X, FFR [E]— AN ) X
Iy WAL E M EE I FR R IX LN A7 X A R e ), ANE W42 0. 2k
Wiy, malloc() # [M] NULL, Ffi% & errno 45171t ENOMEM.

malloc() M FHTRTEET T, AR N IBIHI 1. 2 BCHe & 71 KNI N A2

char *p;

/* give me 2 KB! */
p = malloc (2048);
if (!p)

perror (“malloc”);
oHRIXHRE, I3 IO AL 2 TR R AT TR — > Sl R

struct treasure map *map;
/ *
* allocate enough memory to hold a treasure map
stucture
* and point 'map’ at it
*/
map = malloc (sizeof (struct treasure map));
if (!map)

perror (“malloc”);

RO, C #4 AR [FHE M void FREH AR N FRE MR, i
DL, 3% S84 175 I FH I 96 R 75 B malloc() 19 3R [0 48 S 56 O — A A 2R, (H
JEAE CH HEARAX B B B (1 4 e, R,  C++ B4 35 75 2248 T 1 —FE Xy
malloc() (1) [AI{ELAE 3R

char *name;
/* allocate 512 bytes */
name = (char *) malloc (512);

if (!name)
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perror (“malloc”);

— 26 C R K T I B HR £ B2 CELHE malloc) 3R [RIE 58 % A
voide FRAEH SONIXMAT A, PN PRaE TS5 m) . ek 801 R a2 A
HEAIE void TR EFIS Lo thAs . S B2, 24— A R BRI
ISB XA 1) i 25 Ba ik BUG™ o i R 348 FH malloe I AN 7 AR | — AN 8, (RS
AN R EARAT W] e kA

[AI 24 malloc AJ LA [B] NULL, 3 %F -8 48 ) 450 T4 285 5 i IR e 0 ok i A
e EE . VT 2R AR ORI F E 24 5 1) malloe(), 4 malloc() i [A] NULL
AL AT BB R N2 bR e . ARPE L5, B DA TR X A 352 i/ xmalloc():

/* like malloc (), but terminates on failure */
void *xmalloc (size t size)

{

void *p;
p = malloc (size);
if (!'p) |

perror (“xmalloc”);
exit (EXIT FAILURE);
}

return p;

8.2.1 #itH 4L

T o FE A A RN B S AT AR N, Bhas oo AR B . O B
IIRCEN A WA DR R B . X, BT ERN KD ELHE, HICHEM
MNEAGEARA) . O T T AL BRSO, C 3R calloc() P%KL:

#include <stdlib. h>

void *calloc (size t nr, size t size);

*BEAT 0 oA BOR [P BRI 2 int R0 Int BIFREF ISR AL BB, Loy e

TS A XA
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o 8 AArE

P calloc() MEIIN xR [A]—AN4aEE, fig o — B AT LAAE 6l B RSB (0 A A7
(nr MIeE, BN size DTN PrEL, R IPTRE A AE B T U052 A AR
—FER CRTRELETE RN Z, (HA )

int *x, *y;
x = malloc (50 * sizeof (int));
if (!'x) {
perror (“malloc”);
return -1;
}
y = calloc (50, sizeof (int));
if (ly) {
perror (“calloc”);

return -1;

}

{HPAN BB BAT A X . 5 malloc AR FIJE,  calloc K 43 Bt i) X 5k
R 0 HEATHIIAA . BRI y ) 50 S Jo B AR 0, fH x B4 LRI o R
HE AR E W WRFEFA D EAX P R 50 A JC s A, B2 7 51 5t 1% 448 H
calloc() 2K PR ik 2504 HL I IR J0 38 AN B 44 LD IR B A 78 o g A0 R 1) — i
0 FHAIVE &0 2 A—FE .

M &5 A B 0 KRVIIEA ) 0 FL A3 2 N A7, B N A2 AS 2 H kA7
AW . EXZEN)GH, TATESHRTT memset pREL, 4T DN IECWEIE
fE T WAF R O . 2 calloc 2 BEER, R4 PAZ AT DAFRAIE AR U0 0 IR Y
1k,

25 e R MR, A malloc() — #£,  calloc() 3% [B] NULL, 1% & errno 4
ENOMEM.

FAIATE R 4 CFrfEATRAE—AS calloc LAAM ) o8 20 K 70 1ic DA & W) 46
o AN I A W] LMR 25 2 g SCARATT B 2

/* works identically to malloc( ), but memory is
zeroed */

void *mallocO (size t size)
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return calloc (1, size);

}
AN AT AT LLAE 5 7 {8 145 mallocO AT 2 17 ) xmalloc 45 & K :

/* like malloc( ), but zeros memory and
terminates on failure */
void *xmallocO (size t size)

{

void *p;
p = calloc (1, size);
if (!'p) {

perror (“"xmalloc0”);
exit (EXIT FAILURE);
}

return p;

}

8.2.2 AEBHBELAFEXK /)

CFERM T — IRk s A AR/ B B s &N A7
/N

#include <stdlib. h>

void *realloc (void *ptr, size t size);

J Dy H realloc() 4 ptr 45 17 1) 9 A7 X IR R /NSO size 7749 IR B —A>
T B s (A 4R EE, 2l BT K A7 B 1 I i 3 (8] R 48 £ 0T B AS 115 52 ptre
R realloc NEETE A 1925 0] L34 N2 size KN, W42 53 48 TG — B size K
AN AR TR], K SR AS B B s #5 DL 25F s Tl vh, AR S PR TH B 5 TR RIS AR AT AT 1
B, 23 AR HT IH DX 3 R B 1 AN SRR B DRk A A7 X N 2. DR R A3 7 A
(85 DA, BT CL—N 7 KR X 3801 realloc() 4 1T RE & AH 4 FE RS 117

W size A& 0, A S ERAE ptr LA free() AR o
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WIS ptr /& NULL, 45 3 i< i malloc() —#F. W% ptr /&2 4F NULL [, 4
B DA 2 1T U 11 malloc(), calloc(), 8% realloc() 2 — IR MIME . 4 2% W 1) )ik
realloc() 3% [7] NULL Jf ¥ & errno &) ENOMEM. X ptr 48 [ (K] A 77 X 384 25
B

L FRATTR T — T A A X e i s Ol B oE, FRATTS A A calloc() K HI I
SBR[ 2B R R AF A R AN map 25 R 2L 150 4L:  struct map *p;

/* allocate memory for two map structures */
p = calloc (2, sizeof (struct map));
if (!'p) |
perror (”"calloc”);
return -1;
}
/* use p[0] and p[1]... */

PAERMELIER AN T, FrdEATRER SN AR RN, K
A4 R G0 OX T BEA S DR AT X AIIRAE, {22 map 45 H AR K 34T
PR A map ZARFEARKC IR, X AESAEXT):

/* we now need memory for only one map */

r = realloc (p, sizeof (struct map));

if ('r) {
/* note that ’'p’ is still wvalid! */
perror (“realloc”);
return -1;

}

/* use 'r’'... */

free (r);

FEABIH,  realloc() WHIJE, plO] #etRB T FoKe I AR B AS) .
R realloc() KM T, 1T p BeATHAL, Pr L5k 2 al J . BA] & gk 24t Al
E, HERRRBOX D WAE. S5, AR T, JATT 2 p, JFAE
REAE v GRERARM p —FF, REIERMZEEANT) o HEA5E X VI
i, FEEACAF NI ¢ BE TR
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8.2.3 BN FBIFEM

HEINAEA B, SR, ek AR SRS, 3I&N
AR AR A BRI 2 (R 384, LR e g WU R . Rk, B
AT SHE RGN Zh A NAFIRIFIG R CUER, AR IR H 1) )
15, PSS AFS AR S #R % R TEAE T o D

4% malloc(), calloc(), B realloc() 43 B 21 (1) P4 A7 AN A8 H (149 B a4 2500 sk
free() HIb 25 R G-

#include <stdlib. h>

void free (void *ptr);

P H] free() 238 pte 35 16 (I I AF . AH ptr 24452 2 17 1 FH malloc(), calloc(), &%,
% realloc() MR M. HALZDE, VRAHE free() BB H I 2038 W A7, L
U — SRR 1] — P 8] v 8] FR 467

ptr 1] g & NULL, XANEHE free() fHA#A MR A T, PR free() B
HATT ER A ptr &7 4 NULL,

AR F T XA -

void print chars (int n, char c)
{
int 1i;

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

char *s;
int j;
/ *

* Allocate and zero an i+2 element array
* of chars. Note that ’"sizeof (char)’

* is always 1.

*/
s = calloc (1 + 2, 1);
if ('s) {

perror (”“calloc”);

break;
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}
for (3 = 0; 3 <1 + 1; Jj++)
sl3]1 = c;
printf (”%$s\n”, s);
/* Okay, all done. Hand back the memory. */

free (s);

}

A, A n AN FRFEA T AW, o AN T EA R KR,
HATEE QFETD —HE ol AMJEE (ot F1D o ARG, TR
JE—MNICESIITCEIRE N ¢ e — MR 0, ZEWK PRI, &G
¥ s B WA print_chars(), ik n%ET5, ¢ A X, TATATLAS R FEIE:

X

XX
XXX
XXXX
XXXXX

IR, IS AT M AT ROR I T RS AN T RE, (HOCHEE, w2y
PC T P A7- J ) B TG RN FIAS B B3 AT IN A # i, AT AT B3l 25 1) 23 e AR
JHANAT .

24l SunOS,  SCO ] Unix R%E, 4t free() [IA5H
cfree(), EMATHREARI RS AR, A HeR free() —FF, HAB
B REEERX =ANZH, 5 calloc() #HX. 7E Linux 4,  free() AEAL
PRIRATTIAE W S B ) T AT e B A7 HLEI o B 2 N A7 . BRAREE
ZRE N N AR R, AR N ZAEH cfree()o FTH Linux FI A free()
HB AL —HE

TR R IR T W R A free() IS5 R XA P 23 7K I AN K A7 i
BIIEE ARG T, LR Z, M5 XX iR s 2k, S
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o 8 AArE

TAT WA IER X PN AFEBEAT B AR TRATTHRE X 28 Gt A5 45 1% U A P9 A7 it g
(memory leak). A £l DL AL — L8R A N A7 ™ AL 1) 1) /AR 2 R b 428
D, BEAERE, XWE CIETmMETRTHN/NER. BT CIESHIA
(1) AE 8 BEATZR P 01, T AR P D3 20000 T AT 1) N A7 20 B RS A R

TyHb AN B WL R R R RS P (use-after-free) o XANERIEMATA
RAEE—IRNAYR G, hEvinE. — B free() BT N A7, FAT
R AN BN L REAT A T o 27 D 20U A IS SRR PR AN i B ) AN AT A
MW AAS TR A3 AR F I L AT DUFS B R fif PR IX 48 ) JE:  Electric Fence
1 valgrind*.

8.2.4 3%

H P51 6 55 (alignment) S2 F5 $0 0 Mo bk R0 iy 5 2 8 02 G N A7 B 22 1a] ) o6
o —ANRE ML E B RN RF N, A SR 55 (naturally aligned). {5l
wr, wFF S 32bit K AR R, W e b hE S 40 AR (R, Wi b
Bl IR PR A A 0), I8 AKX S L HARX 5 T o FTLL, W —ANSEI /N & 2n
A, Mae b, MK n AL IS 00 KF 5 A0 ) KR B A S ). - d
R ZR T SR EE 0 55X 07 A H R R oK. e RS, A
WA 57 B K T B BE B A R EIL e e R G, AN SR I R 1
Vi) 2w A ), HESLRERM M. RS ol B A AR B 5, 6 5E
] — 0 HET R, P A SR B AR N A AR FE H AR XS 5
8.2.4.1 TXIFAEHI 5 EC

TERZHEO N, dPEas M C FE<x B3PS 55 ) . POSIX A & it i
malloc(),calloc() F realloc() 3 [F] ) N A7 25 [B] 6 1= C A ) b o 288 R0 40 W, 12 428 X6 5%
[fJo AF Linux 91, X286 p& £ [l iy ik 75 32 A7 R A2 UL 8 F i AL AR 5%, 1
64 7 RGEIELL 16 T 15 I F0 551

Az, TS ORRA S, Bl v, R DR A I 5. EAR B
& B ANFHIR], H d5 A I AR 20 B B 1O 8o 8 R A 30 A5 1) 2% i IXO0)
5. Pk, POSIX 1003.1d $2 4t —A~ Y4 posix_memalign() ) PR %L :

/* one or the other -- either suffices */

#define XOPEN SOURCE 600

*1% M http://perens.com/FreeSoftware/ElectricFence/ U & http://valgrind.org.
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#define GNU SOURCE

#include <stdlib. h>

int posix memalign (void **memptr,
size t alignment,

size t size);

W H posix_memalign(), DI 23R [9] size 715 BN A& W AF, FFORUE 234
alignment AT %) 55 ). 2 % alignment 25201 /& 2 1%, LA void F& & K /N5
o IR AF B HUHE PR A7 AE memptr HL,  pRELIR[A] 0.

W R, B WAF S BB, memptr (I BEE Bl S, IR A R4 %
iz —:

EINVAL  Z8AN2 2 (1%, B0E AN void F BRI 2L
ENOMEM 547 A2 % [ A A7 253 AL bR U1 5K

PUERERE, XN TIXANKRE, errno A Bk E, W B R BME 4
Ho

H1 posix_memalign() SR15 [ N AFIE i free() B FHVEAR 4]

char *buf;
int ret;
/* allocate 1 KB along a 256-byte boundary */
ret = posix memalign (&buf, 256, 1024);
if (ret) {
fprintf (stderr, ”posix memalign: S%s\n”,
strerror (ret));
return -1;
}
/* use 'buf’... */

free (buf);

R0 . #F POSIX & X T posix_memalign( ) Z i, BSD F1 SunOS % 5l
AL T N

#include <malloc. h>

void * valloc (size t size);
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void * memalign (size t boundary, size t size);

PR 4 valloc() F)Zh BEFT malloc() — A5 —A4F, (HIR [B] i) Mk A2 5010 % 55 1. [l
Joii— T A, DU R /MR A Sy B getpagesize() 15 2

AL, B % memalign() /& LA boundary 515 %} 5% ), 117 boundary @5 4l /& 2
() 0o AR 1, A o O [B]— B 8 K IR A7 25 47— A ship 45
o), I H A HEAR S AR — A D il St e

struct ship *pirate, *hms;
pirate = valloc (sizeof (struct ship));
if (!pirate) {
perror (”"valloc”);
return -1;
}
hms = memalign (getpagesize ( ), sizeof (struct
ship));
if ('hms) {
perror (“"memalign”);
free (pirate);
return -1;
}
/* use ’pirate’ and "hms’... */
free (hms);

free (pirate);

fE Linux ", HIX A o8 B0 AF 10 N A7 #8 n] LUl free() B T8 HAE 0 1
Unix R R L ZXFE, LR IFRA RN A L0822 2 LT R HOX L
WAF. T BHEMEEE, TRk ks, HEESEALEMEH free O 2B
DA b= R B ) N AE

HENTBMEATE LM RS LI, Linux (FE P R A 0] LU X A &
Bl BN, WAZAL S % £ posix_memalign(). X =& £ H A5 7E malloc() i Joik
T 0T 55 55 3K IS A S
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8.2.4.2 HEXFFo@

B T AR AESR B BT S5 AN AE AR B, 6 SF ) R v DLHEAT . b ud, &
A% B A S RN 55 ) URE 25 LUARHESR RU M TS5 . T34, FEXT AR 28 AL 1 $i
BEREAT IR LA R i ) 88 2R 480 P IS i, %) 5% ) i it 1R A 22

PR HER AL bR AERT B 2 I B R R 0 S LR S ) AR A E 2
EEsR . T I DY 4% A3 H IR«

o —ANZERE RIS T SRR IR B O TR R K B IS R B —FER . i, —
ANGERY B K B2 LA 4 FAT 055 32bit AR TR, A A S5/ AL 4 0
o

o SR GIN THEARM TR, LR AL SR — AN 5 AR & 2% B 1S
FEsk, FrEk, WA char (W BELL 1 FATX5F) JEEE A int (W RELL 4 7Y
XFF5), G ieds e B AR 3 AR DI AR AR E int BL 4 F5X 55 BT R
AT I N A% B — N ai i e 2 AR S U, ks b S5 70 i 3 U 2% AR
Yo N, wTLURE R0 AR 4R R ) N AT HER . A GCC gmBEmt A
-Wpadded 1% 75 1] LAHE B AR AT IX AN [l e & o5 AR B A8 I R H A

o — NG BN S AEA HL A K 2RI — 3

o AR NN F AL B TR R . Prll, BR T R R
5541, B dl A Somh 5 57 R SR o SR AT DL K 2 B TG 1 BT R B A S
SR o

i T FRER o TR M 9 1% 2% 325 W M A BT ¢4 K 22 $0 0 6] 55 e A0, T LA B2 4 3] 9
5 B 158 IR I A LU N HE o SR T, X FE IR R AN D L, e ) A2 7 A BR R 5
RGN

B — AN FR A N — AN B D R S I S8 Y i e S — NI 0 SR )
FRA, Ml XA R E R VT R, 4 T BUL B AN R 2 1 R T K
P IE BT 5. B, R R IARRS B, ¢ B badnews ¥R FE AT SR PR ¢ 4

unsigned long K13

char greeting[] = "Ahoy Matey”;
char *c = greeting[1l];
unsigned long badnews = * (unsigned long *) c;

—|™ unsigned long "] AELL 4 5L 8 P A FNFFs M ¢ MR AL AN
FEREFF o BRI ¢ Bl oA 2 Ja PR AT B2 O o5 S BUM SF R R . XFE I i) /5 2
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o 8 AArE

Ja R, EAFRMNARS ERAAE, NERIEREMK, KEZBENEF BB {4t
A DU AN RE AL BN AR SR AR R SR, A 1) 1) 2 A 3% SIGBUSS
FOORA LR, AR ILEITRE S,

BIXFER BT AEIL S LR U R AR 2 2 . RIS ] 1 €
AR FEWILE, SRR 2 BN B

8.3 HFRAETE

Unix R ZUAE N L ESOtd Fae s BB Be i3 1. AR, X4 malloc() A1
HemIrik e R 5 FAEH, KR2ERE A S HRMm A X0, RAE
XHAR - N IXEEE LR AL — M RE WAL, RN g AR DI+
HER) 2 & FCALHRII N — A2

#include <unistd. h>
int brk (void *end);

void * sbrk (intptr t increment);

XL PR AR K T — 2 IR Unix R0 BRI 445, I ME R AR ik 7 7] —
ANBerbe HE TP B A A7 il A 1) 23 0 HH 2808 B R TS m) B ARG e DB B ) T
A HEAE T AR HERTAR I 2 S 2 Y450 BT (break) 81 HH KT £ (break point). E
ARG, BARBAAAET & B AN, JRATTATSH P IR Rk bR 30 S 1
ghidiht

W FH brk() 25 ¥ B T a0 (Bt B R i) B9k endo AE BT IR, R
Bl 0. KM, R[Fl-1, % E errno 4 ENOMEM.

W sbrk() ¥ EU 4 B A 3 B9 00 increment 7715, increment W 1F W] i, sbrk()
IR BME E HIT . FTEA,  increment A O IS 3] (1 % B4 B 05 1 3t k-

printf ("The current break point is %p\n”, sbrk(0));

S POSIX Hl C #BAT 1€ SOXLE R K. AH LT A7 (1) Unix R GEH8 2 /b 3CRF
Horp 2z o AP AS R AR P A2 I 355 A0 P i A 3%
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8.4 EBTFIEERERGT

glibe K] A A7 43 BCAS T 008 BRI 9 A7 it oS3 malloc( ) f 48 3L 7Vl 2
P EHE B A — R ANBIR /AN A 2 i ke, 3R ] /0N () 735 6 B 5K B I8 AS Heke
SRV SR o R TBON) I f B PR T B DS A D A AT FH o 2 SR 208 1) 23 XS
WL, AT BB N SE R 40 DX o G SREME IR e Tt A 2 110, 2R 48 ml LAHH brk(
) SR FEACHT R, ATHE A, BN AFIR IS R G

IXASFVE A AK A N A7 43 BL 5732 (buddy memory allocation scheme) « ‘&1
DE R iy ORI 5, ol ) 2 7 A P A R B R o A R N AR R T
SR /NI ) 77 A2 Py 5B B (Internal fragmentation) o 3X 520 T W A7 IR AE H
o ANERIE P R AR R AT At 2% 5 VR R R W T — MK, H2 W A
(1) 22 [R) e ] DLk Ab BEIX AN G K I & A2 ). X AR FENAAR AL (K20
HES 70 e — N BRI 8@ B R Can i @A Al I ERAEAE T &

Fihb, ENEESAE AN B AE RN 33 glibe AREK
B NAFIR PG R 98, MBENAAD OIS, e A B, A IE
U AR AE W RIS, B B WIEFAE A BT, sUERET B, 1E A BB TIGHT,
glibe AN GEAH N ) 2 TR T e AERXARE B0 T, — AN IAE AR 10 A7 2 Bt 4
TIAM R R AR A]) “RET AR T

ANIEAS D BRI, PR glibe FF AN & — B B 5 R Rk Rl 45 R 4.
WO UL, ERRIREE UG HEFF A AE . glibe 2 4EFORE U P A7 LA 2 )5 19 43 B AR
Mo RAELHHENRT OO NAAR, glibc A &N BTN N5
—J7E, AR E S B o B X A 4

BRI, R T BRI 23 S, glibe JF AN A HE T 22 B @ — > B 44 9 A7 ik
%f.  (anonymous memory mapping) K il & BE3K . [ 44 A7 fiff 7 Wit 5 F1 75 26 DY 2
PR LT SO BB AL, O B IEASE T SO - PR “BEA 7 o 5K
br b, — AR N HOE — D g M 0 IR R AR E, LR P AT
FH o AT LU B AR R kg b DAy 6 Ok 43 TG 17T A FH PR 3 o DR A 3K A ol B ) A7 fi A A i
THER), P LIS AR B BN 7 A

il HH B 44 Bl S e 40 B N AE T B Ak

o Lt KO HREP AT EX PN AR I, R i, X
WAFIL B IHIR G RE T -

*glibe A8 I EEIXAK A 3R G0 S0 N Je 1 IO A-Ails 70 B 505, WAl arena 57925
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o 8 AArE

o [ AT I/ NI T AEI, o7 AU E AR, 3k RS 0 1 e G
— PRI (FHIIE)

o FEANMECAFAE TSI NAF WL o WA LB REHE - DNRRINHET .

i FH S 42 WL ST 5 34 L b ok b A T AN 1 05

o BEANAE At 4% SR 242 DU /NI REE Ay o BT LA, W SR /N AS 2 T
FE A TSR 2 K B ) o 0 TN A Be R U, 28 IR 2 5 i 2 %, A
AT AR (R 23 ], IR B ) 2 DR BE K

o QN FEE— T IR PN A7 SRS b AHE rh i B Py A7 1 SR g, DR A 3 L
ANV BATAT PIRZ A o BN AR TC, IR PR Il 0 B I

MR8 25 H AR B 2ok W, glibe 1) malloc() i FH $ 3i5 BE K 3 2 /N 16 5
e, T B 44 P9 A B SR U0 e i 2 K 2 . T I S R TR I G 2 10
KREM G SR NAE DI, IS glibe RABIA R A i, H
BT, I A — e 128KB: b 128KB /N 43 e B MESE I, AR HE, 4K 1 RS
S AEAH A WU A ST

8.4.1 €I & FiEaTaRE

S VA AE S5 AR A P — A U AR W T A, Sl R IE S 1
WA AR SE, AT TOIR A OB 4N, RS EAR, Linux #0K
WA M. M2~ 280U, A mmap O BECRAIE {120, 1T
munmap () SKHH:

#include <sys/mman. h>

void * mmap (void *start,
size t length,
int prot,
int flags,
int fd,
off t offset);

int munmap (void *start, size t length);

DA ANt BT T AN BRSO, G5 B A2 A fi o I S 2 EU 1) Sl 3 - S R A7
i o ISR B ] R0 DB R OC B (R 2 0 AE TR R A B A bR il ARG BREXA
(R
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void *p;
p = mmap (NULL, /* do not care where */
512 * 1024, /* 512 KB */
PROT READ | PROT WRITE, /* read/write */
MAP ANONYMOUS | MAP PRIVATE, /*
anonymous, private */
-1, /* f£d (ignored) */
0); /* offset (ignored) */
if (p == MAP FAILED)
perror (“mmap”);
else
/* "p’ points at 512 KB of anonymous

memory... */

XK Z B A W kU, mmap() 2 BASER XA 1 — . R
T, BT DU E B RN S . HA S EORE R

o F—ANBHUL start, PN NULL, R B A WL Al Lk i 22 HE
AT bR o 244845 5% — A non-NULL {8 /& v LAY, HBE 2 it 551, H
XFES BRI T IRV SEPr AR/ R P B IE AR R I 2R AS ik | 2%

o prot ZH L H #[F I K S T PROT_READ 1 PROT_WRITE 177, {45 Wk g
NS, —HANEEES A AR U R WA . a5, R
W T PAT AR WS 3 B A ST, DR R IS R A 9 A 1) 2 A U VL

o flags Z X% & MAP_ANONYMOUS fi7, SKAffSmht 241, wE
MAP_PRIVATE {7, {15 Mi 2R A1,

o {541 MAP_ANONYMOUS ¥k & T, fd Al offset ZH0K 4k Z0E 1) 4R
WM, SR RGH, Tk fd o4 -1, K 5225 8 30 R 7 1 v Bl
P, WA E N ER.

B4 W SRS N A7 B, B L LR SRS 1. T8 I B 4 g AT
SYBCR) — NP AR T I A B 0 HEAT TRk, TR EMER SR
il (copy-on-write) # P A7 Pl 5 21 7 — A4 0 (9 U b, BRI JRE SR T A AR I
TEE o [A) IS A 50 B AT 4 ) R 1] 1) N A7 B A ] memset()o 558 13X A & A8
calloc () LbsGA# A malloc () FR{#FH] memset (O R LA RN Z —:  glibe 40
B AW R AR AT 0 (0 T, Al Z S 19 calloc() WIAS 75 22 15 W 5 1 B &
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1o RG] munmap() BN R A WU, JIE SRS N AT 4 N

int ret;

/* all done with "p’, so give back the 512 KB
mapping */

ret = munmap (p, 512 * 1024);

if (ret)

perror (“"munmap”);

P M —F mmap(), munmap(), MR, 35S 50 E,

.\ﬁ.w‘
8

8.4.2 BRETZE| /dev/zero

¥ Unix & 4 (%] W1 BSD), % 5 MAP_ANONYMOUS #x

o B EATE FHRER 1 15 4 SCAF /devizero SEBL T — AN ALK fi

W7 o XAV SO AL T FNE 4 WAEAR R TR o — M8 42 0 195 I 2361

DU PRI MEsS s  RIEAT g R 2 A7 i 8% — 3. Linux — B2 HF /dev/zero 3, 1]

DLIE Ik WSR3 AN SR 3Rk A 4% 0 I N AEE. SEBs |, 7E5] N MAP_ANONYMOUS

Z AT, Linux FEF B %775 O T X1 Linux AL (L 7] T Ffe A 5k

BN T B HE Unix RE E, B7RAUR T LUK /devizero 15 2 B 44 WURHE AR
T7 % X5 HAb SO R e B A A X )

void *p;
int fd;
/* open /dev/zero for reading and writing */
fd = open (”/dev/zero”, O RDWR);
if (£d < 0) {
perror (“open”);
return -1;
}
/* map [ 0, page size) of /dev/zero */
p = mmap (NULL, /* do not care where */

getpagesize ( ), /* map one page */
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PROT READ | PROT WRITE, /* map
read/write */
MAP PRIVATE, /* private mapping */
fd, /* map /dev/zero */
0); /* no offset */
if (p == MAP FAILED) ({
perror (“mmap”);
if (close (f£d))
perror (”"close”);

return -1;

/* close /dev/zero, no longer needed */
if (close (fd))
perror (“close”);

/* '"p’ points at one page of memory, use it... */

SR IEA WS 7 A2 95 4 284122 1 munmap() KU WL -
R TSl 15 405 B Dk 24T RSP 046 SCPF, T LA A7 080 B 1 A A
LB 44 P9 2 L2 — AR bR D o

8.5 BRFERNE

A P R RIVE 2 A7 it Bo 3 VR 802 0 W AZ 0 2 B0 2 B AT BRI, (RURS
Fe 0L AT UE BOX 6 28, i, AT RUE T mallopt() B %K

#include <malloc. h>

int mallopt (int param, int value);

I F mallopt() 2 ¥ H1 param #iff 38 1 A7 fif & BEAH ¢ S 0% N value. J% )
i, YRR —ANE 0 4 SRR, SRIF) 0. — MR E AL LR RN, BT
0 A IR [BHE H SRAF AT A RKK A B

Linux H A 32 FE /NPl param {H, 9% ¢ XAE T <malloc.h> .
M_CHECK_ACTION I 55 A% MALLOC_CHECK_f {6 (% 76 F — % i

w) .
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M_MMAP_MAX

M_MMAP_THRESHOLD

M_MXFAST

M_TOP_PAD

248 F R 2 Bl 38 A7 A A% 05 KB B KA A A IR S
Ko 2k B A BRI, Bk 2 RE A HE B gk
AT, BERNILP— AR I EA 0 IR AR LR
S WS ] T B A A7 1 70 Tic o

R 58 12 H B A4 WSR3 2 FH 8040 B R Wl 2 A7 Ak 2t 70 IIC T
KRIEIE (DL AL o BHERMZE, ANIERS
HTHRE W, BE R R FE S, A ] R E 4
I SR ATl AL B A5 A7k 4 1) 23 . AELR O I <3 8 T 44
W SFF R ¥ A T AR 40 B, T A A e Bk i A2 1
Fast bin {5 KK/ (B35 4 #47) o Fast bins J& HE
HHRE IR TR N A7 B, K AN R I (7 N A7 B & 91, ok
WAL 25 RS, LASE w9 AU SR A2 my i i
50 4 0 I, fasy bin F A8 8 H o

WA A B K R T A A ) 4E 2 (padding) 1Y
£, 4 glibe 18 i brk() ok 40 £ s B i KNI, AT
HE G S 2 N AE, Ay B AR TR 5 U H brk() 10T
RETE. AHRAME, 1H glibe Yo 4 204 B I i, B <5 DR 4F
RN, MALSKEIARNHLES R, X2
RIJER S AR A A B R 0 I O Al I A

XPG g X T mallopt(), 348 & T 73 4 =~ Z H:M_GRAIN, M_KEEP, I
M_NLBLKS. Linux H& X XS4, HELFR EAREMEH. & 8-1 2 X
THTHBESEL AT S 1 L T 52 e
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o 8 AArE

ZH K HEEKIEN ARVGHE FRE R
M_CHECK_ACTION  Linux 745 0 0-2 y
M_GRAIN XPG Fi#fE  Linux ANSZEF >=() y
M_KEEP XPG bt Linux ANSCFF >=() y
M_MMAP_MAX Linux F56 64*1024 >=() 0 2% H] mmap()
M_MMAP_THRESHOLD Linux £  128*1024 >=() 0 2% F 4k
M_MXFAST XPG FrifE 64 0-80 0 25 H fast bin
M_NLBLK XPG it Linux A% >=0 y
M_TOP_PAD Linux 555 0 >=() 0 ZEHIE A

FE 7 e 0B AE P8 H malloc() 82 He e A7 43 BC A AT 48 F mallopt(), i H 77
LA AR TR

/* use mmap( ) for all allocations over 64 KB */
ret = mallopt (M MMAP THRESHOLD, 64 * 1024);
if (!'ret)

fprintf (stderr, ”“mallopt failed!\n”);

8.5.1 & malloc_usable_size() #0 malloc_trim() BE1TIA

Linux $2 4t 7 AR F ] glibe A7 20 BC R SE I IR)Z R AL 20— AN IR
WAV AR R E RN A TE 2 DT

#include <malloc. h>

size t malloc usable size (void *ptr);

i H malloc_usable_size() I, 3 [B] ptr 45 7] ) Bh 2 N A2 S Br K)o
M glibe W BB KBNS A7 KA Y. — A CAEAE B BB B 44 i, B & A7 i 4 73 i
R AT ASE R TR AT e o LU SR I K. 48R, K AN AT RE LL T SR 1) /e N2 —
AL XA BRI 4511

size t len = 21;
size t size;

char *buf;
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buf = malloc (len);

if ('buf) {
perror (“malloc”);
return -1;

}

size = malloc usable size (buf);

/* we can actually use ’'size’ bytes of "buf’/... */

AR BURVRRE 9 glibe JHIE BT I Al BT Bh 2 N A7 4 A A% -

#include <malloc. h>

int malloc trim (size t padding);

i malloc_trim() 5% I B, 2 8s Bt & R 0] 68 e 46, {5 & 3H 78 7 0 B
TRB N K. RGIR M 1o R, R [H 0. — Mk id, & 292 W 1 W AE B A
M_TRIM_THRESHOLD 75 i, glibe 25 H 2 X Pl 4. 18 M_TOP_PAD >k
AR TS . IRAS N AZ 453X 5 A 2R B3O TR R 22 DUAN I L e o o7 . el 2 A
RERE R, T H 23K glibe PAF2BC R GE I — L0 2 40715 2 85 45 IR I AR 7

8.6 AR TEFESNHC

Ty ] L E MALLOC _CHECK 3 555 4% 5 5K I J5 A7 fi 58 48 A A1 1) 1 1 2y
HEo IXANEAN ) A 21 A DA RIS N A7 20 BE R 280 R AR 1D, AR XA TF A A
FF R (R R B B A2 (AR 1

PR R AAN — /> B4 5% A% 1 gt e 4% 0 R 3K, R AN 00 B g R AR M AR P .
W, ARET LA AT A R 4R 4

$ MALLOC CHECK =1 ./rudder

WRWE N 0, MAHRESBMIHE R WMREWR N1 T, FERSH
o 3 2 b EAE DR ) stderre WRBCE Y 2, SRR LHNEN abort() 1k, Y
MALLOC_CHECK _ 4 42 IEAE 14T I RE P (045 0, P LA setuid £ 3> 203X > 22

=]

H o
8.6.1 KIBG TR
Linux $24t 7 mallinfo() B&HORIKAF % T D A0 2B R G S8 B
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#include <malloc. h>

struct mallinfo mallinfo (void);

mallinfo() 115 FF1 4% 45 H $OHR .47 51 mallinfo &5 Hasf. 34 4 38 3ot 44 1
A RAREHR I, 10T B A Kt 2 <malloch> 3L T«

/* all sizes in bytes */
struct mallinfo {
int arena; /* fHRIEHEBM K Pmalloc */
int ordblks; /* ZEXWERMIANE */
int smblks; /* fast bin HIANEL */
int hblks; /* BEABSSHAE */
int hblkhd; /* BEABUSEIRAD */
int usmblks; /* mANCTEAH */
int fsmblks; /* WHMfast M K/hbin */
int uordblks; /* FrfAHIB T HCHIZE ] */
int fordblks; /* AJFHIHRN */
int keepcost; /* AIHEMZRZMIPIKAD */};

FHEAR ] H.
struct mallinfo m;

m = mallinfo();

printf (”free chunks: %d\n”, m ordblks);

Linux W34t T stats() B %L, W ER P9 A7 AH OG0 48 v 0 17 B0 210 A5 1 45 152 fa
1 Cstderr)

#include <malloc. h>

void malloc stats (void);

FENAF RIS I RE e R AR A 27 A 2R ORI

Arena O0:
system bytes = 865939456
in use bytes = 851988200
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Total (incl. mmap):
system bytes = 3216519168
in use bytes = 3202567912

max mmap regions = 65536

max mmap bytes = 2350579712

8.7 ETHKEIHEL

) H AT Ak, FATE L BT B A A A7 2 BEATL S A2 A S A A
R SR SR SE A FRATTAR B A% 1 AL 380 A5 P R AT A1 Oy M R e 44 WO A 5 gl 2 B A
(o 53 A8 —ANFERE 7 dhk 2 (B i I 45 0, B, 72 FORA7 TEORE v 1) | 3 A
i (automatic variables) 1.

SR, AR AN REAE I BOR AT B A W A7 e 2 B . 2 —
AN B AT AR R HY, R A BT B T e SR . MR LAY — MR S B A
WAL, AR R4 H alloca():

#include <alloca. h>

void * alloca (size t size);

A alloca(), RIS 2 iR [B]— N8 ) size 719 KN N AEFR 4. KRN AT
FELEAR I, U S R AL (1 main B ED IR [A]E, 3X e AR KB B B R
T e 1% bR A ) ST 2 A8 SR MU IR [F] NULL, {H 2 K58 43 i i alloca() #5A AT
RERI,  BOE AT RER S R, SR IMOR 2 I I A A 4 o

M5 malloc() —#F, HARAD (SEfr b, AR BBUFERIKANAE. U
TG, ERGHCE H 3 (WA fete) BIMFTIF— NG 3CfF, H R AES
PEI LA E T o XA BRBUL TG — A gzah X, S RSN E B0 23X
NG HLAL, SR JE R R AR 1K) SO A4 P e B G2 b X 1K) s T

int open sysconf (const char *file, int flags,

int mode)

const char *etc = SYSCONF DIR; /* ”/etc/” */
char *name;

name = alloca (strlen (etc) + strlen (file) +

—280—



1);
strcpy (name, etc);
strcat (name, file);
return open (name, flags, mode);

}

7£ open_sysconf PR HUR [FII), M\ alloca() 43 BC 21 (1 P A7 B A6 He R W 4 1o 4% H
AR X EMWAE T alloca() R ECR [R5, RAGEFHEH B alloca() 15 21 1
PN A7 AR, AR IFAS TG BAGATATRE TS TAR, By DUd & ARG o v — 48, 1
[ & — N E I malloc() B0 AH [F] 1 2R %L

int open sysconf (const char *file, int flags,

int mode)

const char *etc = SYSCONF DIR; /* "/etc/” */

char *name;

int f£d;

name = malloc (strlen (etc) + strlen (file) +
1);

if (!'name) {

perror (“malloc”);
return -1;

}

strcpy (name, etc);

strcat (name, file);

fd = open (name, flags, mode);

free (name);

return f£d;

}

SV B 10 2 4R i 41T H alloca() 45 5110 1 42K 1R 5 — A~ B8 508 P 1) 5
B D AR E G 0 77 B B B MR A A B B R o B, R TS RE A
BT
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/* DO NOT DO THIS! */

ret = foo (x, alloca (10));

alloca() B 1A % MK i s o 7EVF % REE, BRIGERZE, R H%
WOE SCHIAT Ry o FERR/ NN I HoZ2 e R Se T, ] alloca() TR ) H DA
W, SRR SRS, alloca() HRFAAFAE. BT AW H
HERIRRGE, AN alloca() AV — ANEFIIEN %,

FrEk, WREARACUS B I R R, R 2L S0 A 1T alloca(). 4R 1M £ Linux
R4k, alloca() H1JE— e H b FALBEA BTN B0 T H . BRI 55
Hit (E&F MR, JI alloca() MEAT P47 4 BB AIIY I Mk 6t — RERT L), b
malloc() FIPEREZ AR 2 . X T Linux FE/NHINAE S, alloca() BeHER1E NI
ZNIPERE.

8.7.1 kA BYEH|E
alloca() ‘5 W19 P35 42 FH Sk W B 0 1) — AN 2 4 i o 49l -

/* we want to duplicate ’song’ */
char *dup;

dup = alloca (strlen (song) + 1);
strcpy (dup, song);

/* manipulate 'dup’... */

return; /* ’dup’ is automatically freed */

D0 IX Bl g SR AR & 2 LU alloca() S BL IR 8 2%, Linux R L T1#E4L T
strdup() KCRE M43 € 1 748 A R B

#define GNU SOURCE
#include <string. h>
char * strdupa (const char *s);

char * strndupa (const char *s, size t n);

W H strdupa( ) &R [Fl—A s 985 U1, strndupa() #4545 UL s I n N5 W
RsKERTn, $iEHsiin N7, RGHEHEZNMNE—DTFFET. XK
 HA alloca() FIPL AL 4R A sRBOR [FI, SHI 2 BEIRE.  POSIX J &%
%€ X alloca( ), strdupa( ), B¢ strndupa( ) PRE, EATTEE B O ERAE R S LB
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2z N WERFHB BRI BRIk, AN Sl A A X 28 08 . SR 10 78 Linux L,
alloca() LR B e AT AL 16— L8 b8 BRI R DL AR H i, nT LU L ] 5 K0 82 B A R £
RIS SR ARBAS IN A ik, AT R Ve e LR T, Gl
B E AR ORAUE e 28 2R A B A A7 11 )5 3

8.7.2 TiKCEH

C99 513 TAKEU (VLAs) , BRI KL EAEBAT I s 1t A
FAER M E. » EIXZH, GNUC B XA KA T, HEDALE C99 ¥
FohrdEAfl, DRI T AR KB A A 3 2 TR K Eil.  VLAs H 5 alloca() 4H
BLIR T 0 B T Bl A A4k X T T PR AR 1 B A e I O R R AR AR S 1
Ff:

for (1 = 0; i < n; ++i) {
char fool[i + 1];
/* use "foo’'... */

}

EXAAAE | B, foo & — AN i+l A char B84l fER&IXfEY, foo
M s A A, JF AR XA A A R I B 3RS i R AT AE ] alloca() 2K
B VLA, B4 W A7 2 8] K B30 R 350 (0] I A 25 9 B 8. A8 H — > VLA 1
T T WAE BTGB BT EA, AT VLA f 2 A n >5715, 1 alloca()
AT n*(n+1)2 AN A AL, AT RIS XA IRAITI
open_sysconf() B % :

int open sysconf (const char *file, int flags,

int mode)

const char *etc; = SYSCONF DIR; /* "/etc/” */
char name[ strlen (etc) + strlen (file) + 17;
strcpy (name, etc);
strcat (name, file);

return open (name, flags, mode);
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alloca() A1AZ AL 1) 5 22 DOAE -8 5 1 2R A45 10 A A7 A s BT i e o
DR ARAFAE, E L R A SRAT A A AE T R SR T o XA S U b
I 1 for FEIA,  BATTAY BELAE A A A BE T 0 18] LAAE BEAT AR A A (115
UL NN AAE I ITRS (A AN A AT 2RI AAF I A ) o SR,
R TR D AT A BRI B s T RE R B 2 R R A A, R4 4G alloca()
AL N LA .

ERARE PR T alloca() FIAR K EH S48 FE 5 I AR 14T
Ko BRI R T 2 Al WA — AN s B R Bk N A Horh 2 —

8.8 IEIFE—NSIEBIAFENECHLE

ARFERTHIE TIRZ BN AE 2 BE 7 5, AT AR A3 R 1 63T
AN REAE A FAR A 1) b 2 A2 AL IR Fh o A2 KB (K15 DL T malloc() &2
U IR SR RIMAEIELE DL 1, R ILE R 28, R8-2 BT 4
e FE A A7 70 BCATLRE Y J 0«
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F8TE WNAEH
431e 75 5 = B
malloc() faj B, T, B H IR (B A7 R FH 218G 4k
calloc() {EE 2 7 AR5 5 FE 5y Bic JE B AL 2 () i) 15
oW T WA L=
realloc() RT3 L0 E 11 25 1) K /)N SUBE R W B 43 IE % 1)

brk() #1 sbrk()

s 44 A A7 ISR

posix_memalign()

memalign()
valloc()

alloca()

KA

Fl

FUVEXS HEHEA TR A F2E

il g, WSk, SR TF
TR P HE R 37 55 2 I 2
i, W& A KA i o
A

I e () A7 42% BEAE AT 5 B
(RN BEAT R 55

FH B posix_memalign() 71+t
E ) Unix R40 L5 WL

e PR o3 Wl 7 K, AN T 2
IIBERTIR7IN N NP O RN
()73 Bl AE & & A
5 alloca() K1k, (HAEIERH
s = (T2 =y Gl 1 P ]
AN BRUASCIR [B] I

OGN

XK 2 Bl & R i 1
JIKJE

A& AN gy Bee H A I
malloc() 2 H s B 4
A7 WSS

FROR BT, PR mT % A
A A T R TR SE
) 2SR AN 72 AR 3 D) Y I
f, WA Wb AL H]

AN JE POSIX #r #E, XF *f
OO WO A
posix_memalign()
ANRER LA RS B, ANIE
AR B, AE—28 Unix &
g LARIAS

e ko i, /5 —
LB L WLR alloca() FRE BT
A& M, A8 g Unix
AL BA alloca() H L

e Ja BAIARE R A BT s A A L #5: # S 0 i B sl lic. fEAk
7 e i P At LB A HE v 7y I 4 Jm A e et A ] BRI, T HLAS ) R AT
RN DAL AT o
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8.9 TFi#zRIRIE

C il T3t TR 2 B AT WAF R AF . X 20 R E5 1K T BB A7 45 H3 454 PR 4
(n stremp() LA 22 strepy()) ZSABL,  AHZ AR AT Ak BE (56 52 T SR AR 1) Y A X 3T
ANFELLUNULL 45 R4/ e 200 X SO R B8 AN 2 IR [R5 B PRI i
B P A TTAT, 0 RAR AR 1) N A XISV E S B, RIS =26 5E IR 1115
BB

8.9.1 EFTIKE

FE— RN AFRAE R B, W T 12 memset():

#include <string. h>

void * memset (void *s, int ¢, size t n);
A memset() KU s 15 ) X BT LR 10 0 NP REE N ¢ JFRM]s. B4
HAHHRAG — BN AR %
/* zero out [s,s+256) */
memset (s, "\0’, 256);
bzero() +& 5 1t BSD 51 A B[R DI REM e 45, BLAE C ALK B I9ARHS

%A1 memset(), {H Linux H [ R #RENN HERGER 7 BHEMEREE, Wi
T bzero():

#include <strings. h>

void bzero (void *s, size t n);

I AR B REAN SE HI memset() 11— FF

bzero (s, 256);

VE R bzero() (& b I S 1) R W 2 W k) 77 23k SCAF <strings.h> T AN J&

<string.h>

W SARTT LT calloc() 73 AL P A7 HS a1 pe A 22458 F memset()
T o AZSEH malloc() 3B T WA, 55 _LAE ) memset() K47
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FE. BARGUR AT PRI, (R IXP ORI &5 OF R E IR
[l E 25 % T S calloc() 23 I o AFAbAE TARAN D T — 1K
PRECR AL, M0 H. calloc() 52 ELER M NAF 3R C 236 % T I AF, XERET T

(RIA A A 4 07 T
8.9.2 FHLLE

A stromp() A1, mememp() L4 PB4 472 751 %

#include <string. h>
int memcmp (const void *sl, const void *s2,

size t n);

Vi H mememp() LLHE s1 F1 52 () 3k n NET, WU R A AH R gtz (A1 0, 40
Bos1 /N s2 IR Bl ANNF 0 AL e 2 MR AR T 0 1%
BSD [FFEFEfE T 3 A AR Re 1

#include <strings. h>
int bcmp (const void *sl, const void *s2, size t

n);

W H bemp() 2 EEHE s1 RS2 [HT n 705, WHER BN AE—AFiR A 0, 75 )
RMIEHE 0. KA IR NAAAE (SRATE AT “HexFmE” ), md
mememp() 3 bemp() K LGB S5 R AHE R AT FER] . [F]— S A
S AT BE DRk A7 AR W46 A R 7S N A TR A O AN AR AR PR, T T AR
Nl F

/* are two dinghies identical? (BROKEN) */
int compare dinghies (struct dinghy *a, struct

dinghy *Db)

return memcmp (a, b, sizeof (struct dinghy));

}
FEFP BT R ARE LU S My Ak, e A N IR ik i & — Ao
o NIEATESEH T —2ut, (HER TR MR 2 A 24 1) mememp()
LN
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/* are two dinghies identical? */
int compare dinghies (struct dinghy *a, struct

dinghy *Db)

int ret;
if (a->nr oars < b->nr oars)
return -1;
if (a->nr oars > b->nr oars)
return 1;
ret = strcmp (a->boat name, b->boat name);
if (ret)
return ret;

/* and so on, for each member... */

8.9.3 F1ii% 3N
memmove() & il src AT n 75 %] dst, X [A] dst:

#include <string. h>
void * memmove (void *dst, const void *src,

size t n);
A FE, BSD $&4t T — ALV 42 10k sSEIUAH [R] 1 2 RE »

#include <strings. h>

void bcopy (const void *src, void *dst, size t n);

AR IR R E WA R S B E], (2 ST ALE A —FER, 18
beopy() WIS S EUR AT E R .

beopy() A1 memmove() F] DA 2 4x i Ak BE N A7 X 380 B ) G2 156, dst 1)
B AE sre D o Hlan, EATRVFNAFRTE g XS ) BN
Bl BARIXFIE HUAR D W, HUERE P A N AZAE A X A — 3, Jrbh C PRl
ST AL F N AE X A7 7% 1Y) memmove() AR . XANARFPAT BRSSP A
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#include <string. h>
void * memcpy (void *dst, const void *src, size t

n);

B T dst A1 src [A] AN fEE B, XA R 25 A A memmove() — . WE S
T, RGeS AN e A I T R S memecepy():

#include <string. h>
void * memccpy (void *dst, const void *src, int

c, size t n);

memcepy() M memepy() L, AH BRI ¢ 18 sre $i7 1) AT n AN 15
x5 148 Do e IR AR ) dst e JE— AT R RRER, BUE S R E] ¢ iR
[\l NULL.

I35 BT mT A mempepy() K #5845 DL N A7

#define GNU_SOURCE
#include <string. h>
void * mempcpy (void *dst, const void *src,

size t n);

B%1 %1 mempepy() F1 memepy() JLF-—FF, X AI{E T memeepy() 1% [7] (] 22 & 7]
W HN N A G — DN — AN IR . AN TR R
FIVECE 5 B8 DU e R R A . (B E IR A R KRS, BRI
FEE U dsttn 1T 2 XA R EE GNU HHRFA 16

894 FHHZE

PR £ memchr() A1 memrchr() A] LAFE A7 SRR — A 25 E 1K) 7710 :

#include <string. h>

void * memchr (const void *s, int ¢, size t n);

PR 2 memchr() M s 35 7] (I DX IRTF ) n NS4 h G4 e, o B L 154 unsigned

char:

#define GNU SOURCE
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#include <string. h>

void * memrchr (const void *s, int ¢, size t n);

BRIAICR B4 ) 55— ANULEG ¢ 1)1 iR AR, W R B4R 3] ¢ W3R [1] NULL.

memrchr() 5 memchr() 8L, A3k & & M s 35 10 1) N A7 HF 46 I 1) 48 % n A
F15. M memchr() A, memrchr() s& GNU 4 JE &%, MAE C S 1 —
Ire MTFHME MR, AN % FMREEN memmem() BB AL, &0 LLE—ELH
£ R AT = 1T A AL

#define GNU SOURCE

#include <string. h>

void * memmem (const void *haystack,
size t haystacklen,
const void *needle,

size t needlelen);

memmem() BREL/EFR KA haystacklen [1) P £7E haystack WA 4k, Ff ik [b] 5
— Y HIK 4 needlelen (] needle UL ¥ He 44t 0 2R ek £ /r haystack 91 AN g
$£ 3 needle, B£¥iR [0 NULL. X/ R4 GNU {9 g e 4

8.9.5 ETmE
Linux 1] C PEFEAE T AT T B0 n 48 i 2 11

#define GNU_SOURCE
#include <string. h>

void * memfrob (void *s, size t n);
memfrob() B HCKE s ¥5 W AL BT LA 0 n AN, BN 42 BT i1k
K H AR AT I . AR s,
TR B DX 3RV Y memfrob() W7 LK FL#E e ml sk, RE T3 A7 P I
T secret WA REAT A4 S8 o I # A -

memfrob (memfrob (secret, len), len);

XA o BT T B s R A S E R (R EERD - e R AR
TR AT R T AL PR BT GNU ARt ek £
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8.10 NF$E

Linux SEIL 715 5K 0 Y 52, 51 4 52 2 U A o IR T AR A AT e
K, AN SN AT o XA AT FR G rh kR I R A0 b k2 ) B SE B ) )
BN A RN EEN KR, RIS b (A2 (] SR Al — AN 17 PR
HNAFHIR S
AT AR JERE R A L WY I, R e — MR AN 7 OG0 (L 2 AN 5
) WAZ DT BE AT . SR, AR N PSSR, N H R AT RE A B
FRGE DT
i€ (Determinism) I ] £ 3™ 4% 1) B FH A% 7> /5 2 1 ok e o () 1 AT
o WER—SE N AF AR SR T DU R - X 3 EE 5T
A PRA - N IR P U AT i 2 tH 22 SRR as AT I I|) .
SR8 A DR T 2 DT R A A LN AS B AT e o
B, MR SRERIE WA ERAEA S R BT R R, St
— 2, AIHE REPAT N, TSR A T Ak RE

74P (Security) WMRNATESHERNG R, X5 B 0] 58 5 &% vl i i
5 AAS I 16y 07 A A7 B8 5 o ilan, Wk —ANH
AR IE B AR D0 T S LU i 07 SORAFAE WA By, —
ANLE AT TR 0 18 B 46 00 B i P REDRATAE T AC# 3L
fhrpre AE— AN EEVE B RS, XA g
A2 o TXREI N HI R e AT BLR SRR 3 A — HAR B A
W NAE L.

IR, BUR N RZIIAT AT RE 0 R GE AR I I AR U B RS . N
1€ PE AT AT RE S P v, (O S T BiAE T AT, I — AN N Y
U L BER R 1 A A7 R IATARAE A Bt A e SR8 s B i
HH ARl AL TS B 7 IR K de A R RE A U7 0] ) 0. PRt SRR AR ) AT Sk, IR
AE R — N T T .

8.10.1 $ixEERS Hb Ik == (8]

POSIX1003.1b-1993 2 P /M2 08— ANl 58 2 [ o i “8ie” EW RN
17, REBE NI S AT R AL . 55— A REBUE S 2 ) — ANk X ) -

-291 -



#include <sys/mman. h>

int mlock (const void *addr, size t len);

W H mlock() # 81 € addr FF IR LA len N F AT BN AE. IS, B
Hok[E] 0; RN, pREGRIE] -1, JFE S E ermo.

T 2% BT A 5 [addr,addr+len) FOAEE A7 D08 . B, — AN A
HOBHRE T — A5, AF XA WA Y B R B . POSIX brifk 2
K addr WAz 5 T F6 55 . Linux JFEA SR EK, a0 R EX A i, <%
TH 1 HKs addr ) T 48 B B 1 LI . A T 2R AT R A B H e RS RE R 2
PRAFE addr A2 X551

A V5K errno G
EINVAL  Z%{ len & 15,

ENOMEM B #1224 € 2 T RLIMIT_MEMLOCK BRI 70 (FEL 2 5“4l e IR
7 53).

EPERM  RLIMIT_MEMLOCK & 0, {H@EFEIf% A CAPIPC_LOCK (. ([A]
FEVG L “BUEBRSE” #0) .

—AN 1 fork() 7 AR 11 BEREIF A MACHERE b 4k
ARBE I AT. SRTT, T Linux 6 Btk 2% (7] 5 05 52 IALE], T
ERE R DT TR B AE N A P BB 5 BERE X E A THRAT 5 A

NI B AR AE A AT AN R AT
Hio —ANERR T DLE R T AR SR 5 1A X AN 4 R I T

int ret;

/* lock ’"secret’ in memory */

ret = mlock (secret, strlen (secret));
if (ret)
perror ("mlock”);

8.10.2 $iiE & BBt 1k 7= (8]

m%~AﬁﬁmE%ﬂWﬁ$%%Em%%mm*@ 1 H mlock() #EAS T
& T . POSIX & X T mlockall() p&Z A A2 32X AN SIS A i LR 75 K
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#include <sys/mman. h>

int mlockall (int flags);

mlockall() BR $50 8 s — A~ 18 F2 8 BLA btk 20 (8] #6422 9 A7 w0 10 BT A5 0L T
flags Z24, J& N IAME ) F A7 Bl Af, H DA Hl R EdT 0 -
MCL_CURRENT I ¥ & T %Ak, mlockall() 2K B C 4 WSt i il (f0 45
#, BB WG SCIE) BUE BERE AR A )
MCL_FUTURE W15 4% T %4, mlockall() 2334 T 45 A Sk e 5t ) o 1 31
P IR M hE =S (8]
RKFB B RS e B o5 (Rl IS Be X P ANMEL . DIy, BRI [E] 05 ZRIGCI, ik
[ -1, ¥ errno 4 RAAERIL —.
EINVAL  Z%{ len s 5140,
ENOMEM % % %2 4 52 (1) UL 1 4 Lk RLIMIT_MEMLOCK R 41 (1) 2 2 (¢ WL 2
Ja “BUEBRSED” ).
EPERM  RLIMIT MEMLOCK /& 0, {HHfFEIF# A CAPIPC_ LOCK BLFE. (]
FEIE L “BUEBRSE” #5) .

8.10.3 K TSI

POSIX b E4R ML 7 P4~ IR A O A A7 PR, e VF PN AR AR 30 s 2EKE
P ES T E LR

#include <sys/mman. h>
int munlock (const void *addr, size t len);

int munlockall (void);

Z 481 H munlock() ##FR addr FF 46K len I A7 BT 75 (1) DU HBB € . &9
k& mlock() FIZAHR . 11 munlockall() WV & mlockall() P RS . WA R 25 B B B
#RIR[EL 0, R[] -1, 40 & & errno:
EINVAL  Z%f len /2 512 ({0 munlock()) -
ENOMEM ¢4 7€ I DT 11 A3 L8 AN GV
EPERM  RLIMIT MEMLOCK /& 0, {HHFFEIF# A CAPIPC_ LOCK BLFR. ([
FEV L “BiE BRI #50) .
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WA E I ASES, FrLl, A& P mlock() Bt mlockall() i€ T 2 /b, X
—> mlock() 8¢ munlock(), B[ 2 ik — AN T I FE 8 0 o

8.10.4 $i7E HYBR il

DA Ay P9 A R B0 BB R T — A R AR W AR P B - SBr b, an ROK 2 19 L T
BT, WARBLS R ——Linux AT —ANERE GRS e 1) DU A AT T BRI

#1145 CAP_IPC_LOCK AR 1 F2 RE B e AT = 2 M T o 3 A7 31X /M BCRR )3k
Fe HAE B & RLIMIT_MEMLOCK ™77, BRATEOLT, 1Z 62 32KB(LE 15K
— AR A BBUE N AE ) X RS R AT A . CGF 6 B
T 5 BRI R R R BRI LA D

8.10.5 XN TIHEWMIERNFEHI?

BT T 2, Linux #2847 mincore() BRI %L, 7] LA K€ — /N4 2t
FEl A FR) A A7 A2 AR ) B N A7 T I8 e e A e ) 1 A

#include <unistd. h>

#include <sys/mman. h>

int mincore (void *start,
size t length,

unsigned char *vec);

Wi F mincore() $& 4L T —AN 1) 5, 2 B I 220 e SR rhosl A T i 2 AE A BE Y
e BRI vee SRR [B] ) 5, XA ) EAIA start (75 TURINS 55 FHaR K
H length CANFFZN HD 795 I N A7 I DT B Dl vee BBEAS -7 0 B 45
SE XN (R — AN UL, B — AN N S AN DU, AR R KOO BN, BRI,
vec W AR 5 KK EE N (length-1+page size)/page size 7. W1 A AL UL [H 76 4 F#E
e, RN I BARAL & 1, AIE 0. e rh Harkk A€ X, MirH)E
i1 .

DIy, BREGRE] 0o RIS, dR[E] -1, FFEE erro AU FEHZ —:
EAGAIN W% H & 2% 18 n] B B8 IR 6 2 15 3K
EFAULT 4§ vec f&1a ARk
EINVAL 24§ start A /& U0 55
ENOMEM [address,address+1) 71 P A7 ASFE AN FE T S04 B B g s
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H ik i, 33X~ 2R 40 1 H U e 75 L MAP_SHARED 61 &2 (1% 2 - SC A 1) e S
Fo XAEMRREE B BRI 73X R B A8 o

8.11 IHIETEME S B RBE

Linux {ff ML BC RIS o 19— AN HERE 7] W AZ I SRBAM I AT - Ty KE )
BB, B A — AN A A A8 WL - AR AR T A B AR R SE B IR
I 4 ERRAT AT (P BRAE A . A ERE XS BT oM BB I N AE X A S R AR ) I
5, WA JEAT AW, 38— R BENAE. WAZE TS8R R TAE, Jf 6 77 %
[F A4 737 S U T A JEE RN I A A

XFEABRAG W R JLAME AL E o, TR N AF AP BT Fo VR AR R 4y CAEHE
B3 Jo— ) CARSE T AT . B8, T SRR AR I 5 K DU 23
Be, HAA I IE T Z R N AF IR A SRR ERA Ak . BT, LB A7 T
RE LG SE PR P B 9 A7 EL R L v A e R 245 2 0 B 1K AN SRR A1 Y i = A

H (overcommitment) o

8.11.1 BEFHMAFERER

ROAE N FH AR =R T T 5 53 Bo ) BEAF A AR L, 7040 FH IS 20420 BC 420 B2 A7 i 1) 1k
HATHHLE R VF RGBT 2, HRINHEF. mRRaEEAH, H5SN
SR 2GB U EE A% R 2GB M BRAE . SRS, B 2GB 3¢
5 L TR A7 it AN S 3R A RS DX rh B E AT S R A 1 AT T R K e [
FE, AR, K2 B AN T ST 5 I DL, R fork() #/E 4T
e B TR % PR A A DR ST A kT

fHZ, 2R &R 4 rh 1 2k R A 3 A2 B B A T RO ) N AR R T ) B A
LHAF A 2, XN B ? AERX MO, —AEEZ gk
oo PUA W AW G R BN AE T GREGEUR T CD i [a]), 173X A 2E 75 22
I OB AR, WA R BERIE ST — DN ERIF R ICE A AF, DLCR W2 T
— IRH 7 e K

kA SN AR A 2 BLE L — AN IE R I, FeATT kUl kAR T N AFEFE
JX (OOM)  (out of memory) o & T ALFE OOM, W% OOM #4535 (killer)
Kkt — AR, JFZIbE. ETXAHK, ARasliEh — M AEEA
b AR 2 AT I e o

OOM AR /bt BN, - Jir LA FH A% SR A P B A T A W AT S b i i AR
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o 8 AArE

M, JLAEEM A, BASEKE OOM, 1 HIEFE R K4 OOM & 45 E (killer)
Aok T AR R ICTEEZ .

X FAAIX R DL IR RS, W% eVl i SCAF /proc/sys/vm/overcom-
mit_ memory X M & AT H, Ftk D REAH L&A sysctl [] vm.overcommit_memory

S ERIME S 0, 7 YR AL PRAT 38 J5 ) B FH S, 05 B [ A i it
AT, R AR . {E 1, BT A s K, K1)
Jot RS P I o X A i SR AR I N R, (B R R A v S AR 6 )
TG K EEARATTSE B 77 2 2 N AF, XA S BUE IR .

HAE R 2, R P R EAE A, S B ™A% H 1E Cstrict accounting) 5
W o XA AT, KU P A RN R BRI AR AZ 2 1) K/ B AT 3 EE A )
PN AE KN e AN EEA 7] LUEE SCAF /proc/sys/vm/overcommit_ratio H [ 1% &, 1F
F A1 vm.overcommit_ratio ¥] sysctl ZHUAHL. BRIAAE 50,  FRHIA T 1A A7 R B
LA BB AE . U N AR DR W, LR, RS
TR, BUOE TR ARV . e 350 5 BE A5 A B 5 & AR 1 15 3K

A5 FH A HE U SRS I R N0 VP RGO, i OOM £ 453 (killer)
AR, AR T, WA U A R R Tl AR, SRR R AT
BN B H AT AT R R A A BRI A2 ) B SR, T SR VIR R AT O R
W LN A I B E B L —.
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>
Jio

Vavay = )
F9F 5

F T e P AL R S 20 A AL R R W X SR T DK B R 44
g W AR R AR G 2 Crl-C) B K H R T BN X A
&, Wl R AT bR LR AR . Ao — bR A (IPCO A, it
PRV LGS 5 — N R R 5

DB ) B ANA A A0 R A e 2 I (G P m] DR R AT R A e
IS5 4% T Ctel-C) M HAR P55 5 i AL B 2 3 25 (1. {5 5 b B o B0AE A% T
W WCEME ST, A TR B 3L 350 0 S 20 M IR 5 A B bR 2

5 SR FL U2 Unix —85r. BEER KRR, F56 TRKKSEE.
WEWSEME T, ZATMfE S e I E RGO IR, BLERS
A LA e SO AE B e #l, ASIRIE Unix 2 4065 50T A A 1 2
Ao HAFIREEN A, POSIX ARiE 1) Bk BOF HARUHEAL 715 T A B XA bR
IF /2 Linux $24509, I B AR 2 ATX B ZHE

EART T, AT SR TG, B e I R Tk
1418 &Pl Linux & #8AEAEGE S5 0.

K2 BN R P #8505 5 0. BT AR W v v A RO 5ok E AT
WIWAN R GXEH N EE) , RS N IRUR S0
A, Bl A B R 3 26 1l

9.1 FSHR

F9H AR e B . 158, PPAGES (RATA B ULE 5 8
KRB « RENZAEMESHR T UREE. &E, —BAFN, A%
SIE AR ERAE S o PR AR A SR ABAT LA R =AMt Rz —

BWAE S ANKBAE AR H2EAWRE S A Ge bk Z8%:  SIGKILL F
SIGSTOP. IXAEAML I JR P 2 22 40 5 BE 03 75 L RE 0% R AU ol 45 1 3k
P, hn B3k R AE 6 1% 5% 200 SIGKILL (i HEFE AN BERE R PE) Bk
SIGSTOP (ffFREARERE A5 1) FHIRIX — LT

FRIFAIE T NS B %R E R BAT RS, IFBREE 2150 5 i i () ki
o B R RMESPATEA R — BN Z R HOR N,
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S [B] B IR AR 5 (W Hb 5 Gk 20T
SIGINT H1 SIGTERM s YA~ & WL I AT 4l R (045 5 o BERR Al
A SIGINT > Ak 3 = 7 AR 1) v W A5 ——191 4 £ 3 e il 3R 1% 05
G IR A B F IR AT ERE SR SIGTERM LUE 71 25 0 i P AT
WhEL RS B TAE, B an B T R, B BRI NSO, SIGKILL
HI SIGSTOP A~ HE# i 3K o
PATERNERAE BRI TR R S 5 BRI VE I R &R . H
WXt SIGKILL 2K Ui 23X Ff o R, V5245 5 2 AR 7 i AEHr
SENE DL T IR IR H IR AR ), XSS AR BN A LN 2
AW, FOAVFZ PRI AT RN &
PG 5 A e AT BRIA B A
2k, MAMESWRRE, BRTMERET M52, EEST
BN T RA TAE A — BT sn. IAE, WAX eSS EUUE 5 R D3R At K E 1
BRI, HEERAF SRR S SO, sAS S RS ) IPC ML —FE.

9.1.1 ESFRIRF

FEAME 5 HA AN LA SIG AT IRT 5 4 FR. 140 SIGINT 52 H 7 #% T Crl-
C IR HHIMES, SIGABRT &REFEH abort() B3 7= £ ({5 %, SIGKILL &
HERER SR 28 b 7 AR (A 5

XL 5 H 2 AE <signal.h> Sk S 2 U)o A5 5 e P Ak JHRE o f] L R) S S
IEEH, Wt U, RANME S S — AR R IR T AR GG, 5 5 B R B3
H 00 W IR 2 ARORET FAR S, IF BRI Unix RGP HAFE, HEFFH1 1
AN A B DR AR B 7 AU ) (9l n SIGKILL 2155 9) o —A
TF (R RE P D N A S A A 5 I T SE A A, T AN A H B ) #E 50

RS M 1 JTFAE GEH 2 SIGHUP) 28 PE8 in. &L q5 K4 31 M5
Ty R Z MR B T e — . WA ARG S EN 0, X
S MR IEION A5 T D5 SRR ZE, MAM e — R
&5, HE—S RGO (B0 kill() ZE4FBR AR Ol R A 0 IXANME

PRAT LA kill-1 iy & 7= A — A RS R S 153K .

9.1.2 Linux XHHES
% 9-1 % T Linux S2H 19455
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Jn

5% PiHA RINBRIE
SIGABRT i abort() & i% 2 b HalbAT N A7 5 i
SIGALRM i alarm() &% 2k
SIGBUS i 2 B 0] 5 201 HAT WA il
SIGCHLD  FilfE2 il 2
SIGCONT  HEF {5 1l 5 4k e HdT 2
SIGFPE HAR 21k BT WA A
SIGHUP HERE s 2o oG P (B W2 #k
FUEHD
SIGILL AR B PAT IR AR A 21l H3 AT WA
SIGINT H =t Wi 7F (Ctrl-C) Ik
SIGIO s 10 HAE (Cl-C) 41k (a)
SIGKILL  AReRisR &5 5 b
SIGPIPE EF AR OE =S EREPN 231
SIGPROF  [nl o st iUE R () 45 3 5 N b
SIGPWR W F b
SIGQUIT M/ /IR AT (Ctrl-\) 281k HabAT N A7 5% i
SIGSEGV  JLR N A7V il 2l AT WAF il
SIGSTKFLT iy b B 2% b 45 15 221k (b)
SIGSTOP i itfe {51k
SIGSYS R B PAT oA R G 1 H] 2k BT WA A
SIGTERM 7] LU R I AR 25 145 5 2315
SIGTRAP  HE A & 2l HAE AT WA i
SIGSTP P A R BRAERT (Ctrl-2) {51k
SIGTTIN 5 &5 3E R M3 ol % i 152 {51k
SIGTTOU  J5 &5 3E % ) 458 i) 2% iy 5 {51k
SIGURG HK A T0 KA 2k
SIGUSR1 i H & XHIfE 5 231
SIGUSR2 % 1w XIMf5 ik
SIGVTALRM | ITIMER_VIRTUAL ¥ % % i 1] £k
setitimer() A =4
SIGWINCH  # ifill ¢ %y i 1 K/ 4% 2%
SIGXCPU 7% 9% 5k ik PR i) 21k BT WA i
SIGXFSZ  CAF#t il ik R il 21k HHEAT N A7




F

I

R

o

a HE ) Unix R4 (140 BSD) ZUBEXAME 5o
b Linux WAZAF 7 AERXAME T BHREN T 3.
HEe M IUME SEAFEAE, (H2 Linux $efle O H e 5:  SIGINFO #
& X T SIGPWR*,  SIGIOT # & X i T SIGABRT, SIGPOLL #iI SIGLOST #};
ST SIGIO.
BANEH T MR ZSFER, BAEETRAT R E T REAME 5 190
SIGABRT abort() M A Z MG 5 RIEG B IR . R 5 %R
1EFFP= A — N WAL B A7 3CF. 75 Linux 1, Wi 75 assert() 7
A AR ) I fig i H abort()
SIGALRM alarm() 1 setitimer() (LA ITIMER REAL #x:E A H ) o8 EHE
AT T I AT R R R AR . B
23 TR I L8 0] DL S AH S 1 R £
SIGBUS G RERE R AERR T N AE DR AP AN A A A R I 2 AR A
T, M N AR R 4 77 42 SIGSEGV. fEAL 48 1) Unix & 4t
H, AR S AR S P C R S B R, 0 R ) 5
WAV . SR,  Linux W% B8 H 3018 &K 2 20X il
W, M= AZAE T QbR DU 24 10 07 X U5 0]
mmap() CULEE J\FER 9 AF B 18D G 8 1 N A7 X 3
N, WS EIZE . WEH S 2R I 317 W A7
et BRARZAE SRR,
SIGCHLD U E R b B LI, AR s ah R I Ak R R I A
Fo EERINAIIE LT SIGCHLD 2 4 Zm& (), G 3k 2 %k
EATH 1 BE RIS A5 A7 ARG, B 4 1 R 00 200 Wl 7 Ml 4l
PRAABZAE T o %05 5 AL BERE 738 T wait() (28
TERHRINE)  RfE 73R pid FHR 1A .
SIGCONT gk AT R e X AT I, N B g 3R R L
o BRINHINE O N5 5 3 20, 1 AR AR 1E R Tk B
JE AT I LE AR, W] DL IR T 1 E Tl &
S B8 vt 0 25 FH KRBT D o
SIGFPE AERE AT, sfG TR ITA AR R, AN
ARF MBS EM R w . A, T fER

*HAT Alpha S HIIHLE: € TS Pra e iblasaitrd, 6 o A iqe.
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SIGHUP

SIGILL

SIGINT

SIGIO

SIGKILL

SIGPIPE

SIGPROF

SIGPWR

PL 0o BRIAM A 2 28 b ERE I T2 N A7 3 0 S0, AR gk
FEAT LA 3R IF Ab BEAZAS 5 TR, T R MR R 1k £ 4k 4
14T, WIRZHEERE AT R S AR R A I 45 SR 2 K e L.
o Uh ) 2 i W T I, N R s 48 ol ERE R IR AR
Fo Mo iE AR LN, WA ST G kR 4 A
AN BERE KGR A T BUAERAE & &b HERE, 115 5 R ]
Mpogadt. i 387 %55, XMPLH
KRN SFy AR mEACE AN E . B0, 45 Apache
&% SIGHUP 15 5, w] LA & 558 152 B http.conf g & 3
fE. bt H i AE A SIGHUP J& —Fi i WL Zr5E, HIER
SRR X R A, BN SF I R A
2 o, PR ANy IR AE T

LR B AT — R AREVLAS IR 0, WS Rk G
Fo BOAHERAE R KLU R IF AT WAE e il ERE T RLIE
FER 3R IF b B SIGILL, AH & 45 3 &AL I AT R 2 R e X
[
MNP GEE S Cul-C) I, %45 S kiksy
A& AR R, BOA B e 4 b bR i3t
MR DLIE #E 4l 3RO Ab B AT 5, TH N T AR 2kt
ITiHEE AR,

24— BSD XUt I VO FAF KA, 5 S8k . (I
VU FXN R VO HARM 8, 1XX) Linux 2K 32 1R 4
. D

ZAE Sl ki) REGWH KN BERAELHN THRGE
PG PR it — R AT EE I T ORI A 2k — AN BERE . i AE
SARER IR I NG, E A R R R A R

MR —AHENEELRS, HEHENERECER
1k, WIS RIZZE T BN & bR, HixfE
5 A] LA Al SR T Ab B

2 %) M s I 2% i, ) ITIMER_VIRTUAL #x & i H
setitimer() /=A% M5 5o BRIAERAE &L HERE.

ZfE 25 REM SN, 15 Linuxk R4, BEAERAH
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CEE N

SIGQUIT

SIGSEGV

SIGSTOP

SIGSYS

SIGTERM

SIGTRAP

SIGTSTP

SIGTTIN

SIGTTOU

A (FIE— A AT R R AR (UPS) ) .
UPS il 57 37 3F 72 326 1% A5 5 R W ah 4k, 2R 1 H
N, Ay B A PSRRI ATV BRI G M R 4
é%F%A%%@&ﬁ(L%%&ﬂ\>ﬁ Wiz 4
BT il & R I R R IR AR . BN IR E R &k
BERE I HEAT WA A

ZAE T A FORYE T B R, it R B AT e A7
Vi, WA S R R T XL AL U R R B
I AE, AT LI A 72 AN T 3T () A A7
ITARS, BE A5 NN AES N JEFE AT LA 3R IF
W FRAZAT T, AH BRI A 2 8 Lk R T AT W A i
fifi o

ZA5 5 Rt kil() & e B — DR, JfF HA
HE 15 A7l R i 20

gk R — A TR R G N, R )
FERIEXAT 5o MR — A Z@E i SO R AR — N BB A
MERAE R G g (I BORT IR K R e HD , H
B 5 12 AT 78 IHRRCAS I #VE R 48 b, il v] g kA X A 1
Blo I glibe FEAT 28 48 18 H I 1 1 2 198 1 — 28 ) SC A S
NS BNERE 5. M, ToR) &R S0 N % (5]
-1, 4 ermo & ENOSYS.

ZAE 5 Kl ki) ks w R UL 2k gtk

Fe GROANERAE) o BERE W DL FE AR 1% 45 5, JFEIERE
2R ATBEAT I B, AH O SRS 9 O HAS SN 2k

Fe, S2RE R

PR AR, AR R AR IS . I
PR AHI IR S, e R B %A5 5 .

A AR GEW 2 Cul-2) I, WESIfAmE
BEREA A BERE SR IZAE 5 .

A JE G R SR e B s I, S
SPIORG R BN R i R

oA a G R E g L B I, %5 Tk
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SIGURG

SIGUSR1 A1 SIGUSR2

SIGVTALRM

SIGWINCH

SIGXCPU

SIGXFSZ

9.2 EXRESEIE

RILGIZIERE . BN BRAE 247 Iz R

A s (O0OB) B HUIA B HEF-I, N i% 45 1E 72 K 1% 1%
G5 AMRIE W T AR e

KEME S P HEXHB, W RAREE
iTe dERE AT LA AR H 9 48 F SIGUSRI A1 SIGUSR2. il
W HE R R sE R MR EAT R R E . BN ERAE
e bR

24— L ITIMER _VIRTUAL 5 i 81 2 11 5 i 28 58 I 1
setitimer() PR R IZIZAE 5. BT EITHE TR 48,

4 20 T RN AR I, RS T AT & 1E R A 2 R
RIRZE T BOAMIGOLT, HRAKZES, (HRE
AT 0G0 iy T 1R/, AT n] LA I B8 4 3R O Ak B AR
T MIRZAE TR A AR T top— A
EIBAT I R RN, AR AT e Y

2 3 R ok L Ak B BS BRI, A g i R R A
Fo WS Mo IRFFEEM R ILZE S, HESERR
H Bl R A A B RS PR . — EOEB I LR ], AR
2 WERE R 3% SIGKILL 15 5 -

M E AR I SO RN BRI, AR R R R A
o BN S A E R, (O 0 SR A5 S Bl sk B
W 2w, SR R I PR R g R & iR IE] -1, I
+ errno ¥ & 4 EFBIG.

% T B 2 1S S B 0 JE signal() PR 1% B8 £ 1SO C89 Hp ik &
X, Horp Ko T A5 5 3R B D W S FVRRAE, 2 R g0 H 2 JE 3 R AR 1.
Linux i i HoA 8 4240t 7 S 2105 S0, RN AARLERE N 4. KA
signal() /& B FE A [, 0 i T8 AR AE ISO C s I, DA ke A i AH 24 3%

i, FATERITIRE:

#include <signal. h>

typedef void (*sighandler t) (int);
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sighandler t signal (int signo, sighandler t

handler);

— R B B H signal() 2 % BR B2 UK signo 15 5 ) 4 BT 4, JF LA handler
5 € BTG 5 A FLRE AR e signo JE AT TR IS 5 BRI —Fh, il
SIGINT 8¢ SIGUSR1. [H[#H-—"F, BEFEAFEHI3K SIGKILL #1 SIGSTOP, [ 451X
PR 5 A R P A A X

5 AL R D IR [B] void, X JRATIE B, B CRRIER FIMRED 1E
Bt A M T 45 XA R AR ] TR NS, KRS
PR IRAF (0 SIGUSR2) o XAFfA—AME S B U ZAMME 5. K
R AR

void my handler (int signo);

Linux H typedef # 1% p8 B R T 52 XA sighandler_t. A Unix R 45 B #AT
M Bdes: —SREUWAENTH SRR, WTHEA UL sighandler_t fg 4. 18
KRR AR R P AN S Bl AR

YW DTN AR 5 A PR P R R IRAE T, ASFE LRI
IEHTRL W, IERE SRR P . {59 AL 4 15 5 A BERE e, B
& signo e HIHEAELS signal() FIME

PR AT LA signal() $87s N AZO0 24 /T I E R RS AN R E (5 S, BUEDRT i e
A5 5 I BONERAE . 3X AT LUTE o A5 o 2k 1 2 B (R 5 IR
SIG_DFL ¥ signo JiT &7 455 5 W B N BROAERAE . I Wi T SIGPIPE, #EFE¥ &

k.

SIG_IGN .1 signo &7~ 15 5o

signal() bR IR B Z A5 SR M R4, X AR A 5 A B R,
SIG_DFL 5i SIG_IGN ffi4t. Ak, %R (el SIG ERR, JFABIE ermo.

92.1 EFES

H TR S HORAS I H 1),  POSIX & X pause() RAEWH, & nl LIf
BEREMENR, B 2R AE B B 28 1R R A 5

#include <unistd. h>

int pause (void);
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pause() H 75 BRI W] R 0 AE T IR ], AR R B 1% 45 R Ak B,
pause() i [F] -1, F£Kf errno ¥ & 4 EINTR. IR W% &K H T — A4k Z 8% 1) 15
5, HERREAN S

7 Linux W A%, pause() & WM REWH 2 —. & AT WA #
Eo B5E, BB R E Oy v A b HEIRR S . AR )5 B H schedule(), f# Linux
R LA R R T — AR RIZAT . T RS S B SRR S, R
FUESHT, WAZRASMEE TR, I K # AT C AU, *

9.2.2 fl+F

ERATKRE B LA TR T 574 SIGINT JEM T — AN R 1S
SRR, v RATE &5 BARJE X IEFER Gitf% SIGINT —F£)

#include <stdlib. h>
#include <stdio. h>
#include <unistd. h>

#include <signal. h>

/* SIGINT HIALHFERF */
static void sigint handler (int signo)
{
/*
o NEOR kUG, AEAS 5 AL BRI R A A A
Mprintf (),
* AHIX AL AR ) R
 RSAE CHENT XTI A A ] LUIX R
*/
printf (”Caught SIGINT!\n”);
exit (EXIT SUCCESS);

int main (void)

“BHt,  pause() 25 MR LIRS . IFAIEE IR getpid() M1 gettid(), EAMTHA AT,
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/*
* M sigint_handler fEN SIGINT HIfE*5AbPEE
e
*/
if (signal (SIGINT, sigint handler) ==
SIG_ERR) {
fprintf (stderr, ”Cannot handle
SIGINT!\n”);
exit (EXIT FAILURE);
}
for (;7)

pause ( );

return 0;

}

TEB:F SR+, kAT SIGTERM F1 SIGINT ¥ i AH [7] 14 45 = Ab P12
7. FATIEW SIGPROF & o BN EAE (XS EHERD JF 21 SIGHUP (5
M2 2 EHERD

#include <stdlib. h>
#include <stdio. h>
#include <unistd. h>

#include <signal. h>

/* SIGINT HJALPERESP */

static void signal handler (int signo)

{

if (signo == SIGINT)
printf (”Caught SIGINT!\n”);
else if (signo == SIGTERM)

printf (”Caught SIGTERM!\n”);

else {
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int

/* TEIKIEAS KA */
fprintf (stderr, ”Unexpected signal!\n”);
exit (EXIT FAILURE);

}

exit (EXIT SUCCESS);

main (void)

/*

* WM signal handler fEJN SIGINT WIfE 5 ALBEREFY.

*/

if (signal (SIGINT, signal handler) == SIG ERR)
{
fprintf (stderr, ”Cannot handle SIGINT!\n”);
exit (EXIT FAILURE);

}

/*

* VM signal handler fEN SIGTERM MIfF 5 ALFEFEIT.

*/

if (signal (SIGTERM, signal handler) ==
SIG_ERR) {
fprintf (stderr, ”Cannot handle SIGTERM!\n”);
exit (EXIT FAILURE);

}

/* ¥ SIGPROF HIMENINERIE. */

if (signal (SIGPROF, SIG DFL) == SIG _ERR) {
fprintf (stderr, ”Cannot reset SIGPROF!\n”);
exit (EXIT FAILURE);

}

/* ZW& SIGHUP . */

if (signal (SIGHUP, SIG IGN) == SIG ERR) ({
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fprintf (stderr, ”Cannot ignore SIGHUP!\n”);
exit (EXIT FAILURE);

}

for (;7)
pause ( );

return 0;

9.2.3 1T 5 4k«

R — IRPAT I, BT R 5 AR o BOERAE, BRAESCEERE (R
TR ERE I R 2B e A R MG DL, B 0 AR R s g IR LA
o WA TR UL, LB EERR AT AL HERR A SR 0045 T AR I N BOAERAE, T
HE S REEAL . R HAEIN, B —ANRIAT B3R 3% A L= A
(k25 (8, DR ATART 33 Aok )45 5 A B P R 0T e AN A AE

X R REAT SR AT I A EEANH: A EPAT A TS
&7 RN (8#F 5 A a6 HERRRAT 5 — AR, B AT 0 R Y 1% 2
W T RR A DR, AR AR AT AN S SRR AT, e N 1% SIGINT i
SIGQUIT ¥ & & SIGIGN. Kk, AbBLIX (55 (0 F2 7 15 Je k6 & LA R 15 5 A
Bl 20 2 T ARG .

/* R SIG _INT AR B A kb */
if (signal (SIGINT, SIG IGN) != SIG IGN) {
if (signal (SIGINT, sigint handler) == SIG ERR)
fprintf (stderr, ”“Failed to handle
SIGINT!\n"”);

/* A SIGQUIT MBI A AL */
if (signal (SIGQUIT, SIG IGN) != SIG IGN) {
if (signal (SIGQUIT, sigquit handler) == SIG ERR)
fprintf (stderr, ”“Failed to handle
SIGQUIT!\n"”);
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}

FE VBT 5 AT ATy R A5 5 AT, IXAE signal() #2 H o2 R
Moo MR, FATTE 5% 20— AN BT R 1) PR 2L

fork() (AT A W] BE L PRI IO AN 2 BERE I fork() I, 7 BERE 4R 7K 58 42
[FIRE AR 5 15 o XA E B, POy 7 bR 5 AR 3L 5 A — > i ik
), PRI HERR M5 5 AL BRE R ATSAR A AE T T RERE

9.2.4 MEHESHmS HFFH

FEBATT BN H A B, BRATTRAS 5 AWM 5. (HEAINRKESHS
W ARG 5 A AT 8 O (R 2R« A UM iE ] LA 23X
AHEB . AR N E R PR R T

extern const char * const sys siglist[];

sys_siglist /& —/MRAE R G SR 5 BRI 477 R 3L, A A 545 i3
TR,
3 — Pk FE A BSD a2 S psignal() #: 1, X & Linux SCREF, HARH H -

#include <signal. h>

void psignal (int signo, const char *msg);

Wi H psignal() 1] stderr 7 i — /N F4F AT H R RIRUER msg 240, 5
H2E—NES, — DA signo Kx G5 B FR. W signo & LR, it
7 R SHATIR R,

— NI T2 strsignal()e EAEARHER, {HJE Linux f17F 2 4E Linux
RYH SR e

#define GNU_SOURCE
#include <string. h>

char *strsignal (int signo);

Wi H strsignal() & [ — ANk signo T #5815 5 0 FR4EF. Wik signo /& JE 4%
(9, 38 [ 4 3R 38 5 0 LR 7R (— 28 3R BB 301 Unix R4 A NULL) o &
[l () 75 L2 R — R strsignal() 57 A 2 A 200, DRI R B0 B B FE e
1o
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sys_siglist i 5 & VR B U (R 3 6. AF FIXRh vk, FRATT AT DLUEE 5 F A1 56 mi 1)
{5 S A BRRE I, WF:

static void signal handler (int signo)
{

printf (”Caught %s\n”, sys siglist[signo]);
}

93 RIEXES

Kill) RGP, FRATTZ 5 A8 H B kill f2al2& LUE h BERE Y, kil AA—AS
HERE 1) 55 — AR RS 5

#include <sys/types. h>

#include <signal. h>

int kill (pid t pid, int signo);

W I, Kill() 45 pid AR R BERE K %15 % signo.

R pid /& 0, signo # &I 25 i A BERE i BERE A iR R AN b AR

R pid 42 -1, signo & [ &N H BERE A R Rk S R L {5
7y PR TRERE B B R init BRAM . FRATIEAE T — /N5 TS R IEE 5 BB A B

R pid Z/MTF -1, signo B RIELRHEREL] -pid.

B EIEBLR, ki) 3R 9] 00 JUEEAE 5 A, 1% T a2
o R SLT (E 5 AR RIL) , HIRE -1, JFH¥ ermo WE N LT
EINVAL i signo & & 15 5 LA
EPERM 1] HJ BEREBATBURR 7] 5 5 A RERE AIEAE 5 -

ESRCH i pid 457 5€ MR BRERE A AN AE, ok R 18 7 ERE

9.3.1 PR

N T8 AR RIEE T, RIERSE RS E AR, A CAPKILL
BORR P HEFE GEH AR T R REM ST A E R AR A5 5o i R AT IX Fol
BURR, A3 BEFE A R B IE 1 FH P 1D b 20 45 42 52 R 1) L 1F (1) B AR AT 1)
M 1D faj i ud, FH 7 RE g b st 7 O bR I 5
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Unix &4t 4 SIGCOUT & X T — M fElR-—ANaidd, i3
FEn] LA e kR R %% 5 5 . 7 ID AN A A .

U signo A& 0——i [ 42 2 1 25 S—— I A S ik
155, (HRPBRIATEARI . XA T — N &I

(R B 45 46 8 (R HERR R A5 S R A 55 1)
9.3.2 f5lF

DLR 2 g5 3R 5 2k 1722 (3R & 126 SIGHUP [1:

int ret;
ret = kill (1722, SIGHUP);
if (ret)

perror ("kill”);
DL R BRI AT 1 kill a2 ZhREAH ]«
$ kill -HUP 1722

R A EATR SRR 1722 BEREARIEAT 5, Sk EAKRBEMNE S, K

ATTRT LA ks D5 kAT

int ret;
ret = kill (1722, 0);
if (ret)

;o ATEABR +/
else

;/x TATTABR +/

933 KB AREES

raise() B HUE — Pl ] LAY BEREZS H CAGEAE S5 15 -

#include <signal. h>

int raise (int signo);
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1% H -
raise (signo);

AN T PR R 2 S A 1 -

kill (getpid (), signo);

Z R IR E] 0, RICR FIEE O (. B BE ermo.
934 H[EANHBEREES

Gy AN AR T (0 1) R K0 15 40 R L A0 T A R R0 1 5 AR A A 3
B, S HERE AL TD A S 7R S 2 50 A KllO) A BRI T -

#include <signal. h>

int killpg (int pgrp, int signo);
% H -

killpg (pgrp, signo);

T TR A

kill (-pgrp, signo);

B4 pgrp 72 0, XS IERK, EXMELLT, kill() 251 2 R4l B4
BEFE K IEAE 5 signo.

JCIIET,  killpg() i [H1 0, RIS, BiR[El -1, HKf ero BE L N2 —:
EINVAL Hi signo ¥& & HI15 5 04K
EPERM i HIEFE B = 208 IR SR 45 48 52 EFR R A5 5
ESRCH tH pgrp 7€ B REFE A ANLEAE

94 EAN

AL AR I, BERE AT REIAT BIACH (AR AL B . il dn, BERE T RE
PAT A EERRAE, WERGOR W, HERER S AT A BURRES () Kl 45
R ROR T, BR800 o R EEWRIEELE S - ME

=

Jo
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MAE T REN, A5 A BURE AN RE Ul W] HERE IEAE AT A A AL BERE
A LAFEAEA[ R O R34 o DRI A ] 2 08 R T8 PR 45 5 Ak TR P 46 2 12 18 O 11
B e IR AE AN e S B B o A5 5 AL BRE e 0 00 R, AN T kA Ak o B
IEAEASR S0 AR T B . U M Bt/ (a2 30 10D Bl Inf 6 20 22
VR BRORUE, A5 5 AL BERE e AN 3 M 4 Ja) ol o — > BU A (R 35 A%
POREER gy, FATEE PR N RS T BTk, iR - R AR HELAE S
Ak BRRE Py AEERE L e 0 3K e 1) s iR U ik

ARG AN R BOGRAT 205 DLW ? W AR (1 32 R IR AE 5 SO B R
WA, AR S A BERE 3 1A [R]— S SO B N B AR R ] malloc() 2 B ARE? B
HOT RN, BEREIEAE A MRS A B L B0 strsignal (), 15 DL
Nttt aff?

LR AU R AR N WR R P IE AR SAAT A AN ] E N bR A
o AF S R T AT AR BERE Y R [RLRE A AN TN (0 R B IR A B 3
L. WTEANRBOEE T L2l A S (s R A RN 5 —
FE) e 3. 0 TAER AR N, AR AN REIRAE AR S M, AU 3R AR R O)
ic R e o 3 R I R e, AN U A AT AN m] EEN 11 R K

94.1 BRIEAYATENE L

YA A BRI, AR Db 25U e R W 1 R T RE AL AN T RN 1 pR AR
hOGRIET S, B E M ARTY) o B, 5T A ERRE e 0h 20 Al A EE N B
5.

FFARUE DM T (55 %4 (TR MREeE R, BT EE S 4
TR b 22 A A o BB A5 7 1) 2 POSIX.1-2003 Al Unix 15 5838, &A1
SE T AEFT A e & LB ARUE v ARG 5 2 R BT L. R 9-2 HIH T X4k
EaR A

% 9-2 MIFEAE 5 22 A A0 (R OR T EE NI bR 2R
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abort()
aio_error()
alarm()
cfgetospeed()
chdir()
clock_gettime()
creat()
execle()
_exit()

fentl()
fpathconf()
ftruncate()
getgid()
getpgrp()
getsockname()
kill()

Iseek()
mkfifo()

pause()

posix_trace_event()

read()
recvfrom()
rmdir()
send()
setgid()
setsockopt()
sigaction()
sigemptyset()
signal()
sigprocmask()
sigsuspend()
socketpair()
sysconf()
teflush()
tcsendbreak()
time()

timer_settime()

accept()
aio_return()
bind()
cfsetispeed()
chmod()
close()

dup()

execve()
fchmod()
fdatasync()
fstat()
getegid()
getgroups()
getpid()
getsockopt()
link()
Istat()
open()
pipe()
pselect()
readlink()
recvmsg()
select()
sendmsg()
setpgid()
setuid()
sigaddset()
sigfillset()

sigpause()
sigqueue()

sleep()
stat()

tedrain()
tcgetattr()
tesetattr()

timer_getoverrun()

times()

access()
aio_suspend()
cfgetispeed()
cfsetospeed()
chown()
connect()
dup2()

Exit()
fchown()
fork()

fsync()
geteuid()
getpeername()
getppid()
getuid()
listen()
mkdir()
pathconf()
poll()

raise()

recv()
rename()
sem_post()
sendto()
setsid()
shutdown()
sigdelset()

sigismember()

sigpending()
sigset()
socket()
symlink()
tcflow()
tegetpgrp()

tesetpgrp()
timer_gettime()

umask()
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AEZ MR EUE 24, {HE Linux A3 POSIX ArifE i 5 48 H IR UEIX LY
ESE A4S IWNIIP

95 =5 &

PAVRGAEA TR 5 32 21— LR 2T ZEHRAR AR S 4R, Bl Db FEpH 2
WifE S LS, SHEMAIPESES. NI RE SRS HRAET U B
EAEREE S

#include <signal. h>

int sigemptyset (sigset t *set);

int sigfillset (sigset t *set);

int sigaddset (sigset t *set, int signo);
int sigdelset (sigset t *set, int signo);

int sigismember (const sigset t *set, int signo);

sigemptyset() #J4H1k B set 45 3E 15 54, BESGI I T A IE S H
W HEBR AR 54N o sigfhillset() HI AR H set 45 € 15 5 5, B Ehmid i O
AHE SRS N « WAREHAIRE] 0. VRNV ZAEA G 5 8207 H
XA R

sigaddset() ¥ signo M 2| set 455 15 T4,  sigdelset() ¥ signo M set 25 3&
M5 S M BR. BT 3 #R [0] 0, RIS ] -1, EXFH DT ermo
W E ) EINVAL, XMW signo J&— D IEANAE S AR IRTT.

Ui signo 7E t set ¥5 € 15 582, sigismember() IR [F] 1, 1 GEANZE )3 [H]
0, F5iRIIRIA -1, 76 )5 — M50 T erro #% ¥ 8 EINVA, B signo TG,

95.1 EZRIESERE

IR R B th POSTX ARt g SCIK,  n] EAAEAE AT ELACH Unix &R geH &
#o Linux BRME 7 LEARRRAE R 2R 2L

#define GNU SOURCE
#define <signal. h>

int sigisemptyset (sigset t *set);

-316 -



F

I

R

o

int sigorset (sigset t *dest, sigset t *left,
sigset t *right);

int sigandset (sigset t *dest, sigset t *left,
sigset t *right);

iR i set 45 5 MG 545 & 1 sigisemptyset() I [F] 1, 750 [H] 0.

sigorset() 515 5 4 left Al right [ JF (—1ZEHE) K45 dest.  sigandset() K15
FAE left Fl right (A (3EH ) MRES dest. IS P & AR A 0, 35 B iR [H]
-1, J£4% erro ¥ E N EINVAL.

XL HUE A I, (R A B2 RG POSIX Ak RE 77 Y. i 38 S ff H '
1.

96 FHEFS

BT BRATT S T AT AR S AR TF P sl R . LA T
ANBEAE T A BERE e A (R ek 3, DR EATT AN AT EE N

{EE Gn FAR O RE 7 5 B0 A 5 AR R P RO R L e o e = Bl iz B 4
IR AN SRARFR P b () S S A AR s AT A A AN A SR A b b (R k B 1R S b AR
FERITR D IR B A 07 FRATTHELIX O35 o YA S X, FRATT Ak I i A S
KR EAT. BATIRIX LS 5 e B ZE . AT B A5 5 & A > ab 3, 1 %)
CATH PR B ZE . BERE A LLBH AT 2 A5 9y SRR B ZE 105 5 n AR ik 1
PIE 5 HEM . POSIX & X, Linux SEHL T —/NE ELGEFRME 5 HEAD 1) pR 2L

#include <signal. h>
int sigprocmask (int how,
const sigset t *set,

sigset t *oldset);
sigprocmask() 147 N T how [FMH, BE&LL FFRIRZ —:
SIG_SETMASK i Fl ZERE (15 5 A5 AR i set
SIGBLOCK  set {5 S M A 2 BRI E b, e, F9
AR BT A S HEAD R set FUFRER (ZHERIED
SIG_UNBLOCK set ' {15 =5 i T T ERE RO f5 5 R A B tht 2 i, 155
RGBT A5 S R set AME (ZHERIAE BIsc4E (i
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5D o W —ANARPHZERIE 5 fRBR B ZE 2 AR VRN

WR oldset ZIEAF1, ZERECK oldset B & A SEHI HIME 5 4E

W set J2 &1, %R B4 208 how, I H A S S, HEARKE
oldset (1115 5 #E . ?ﬁ%’jmﬁwﬁ, 2 set — /N AE R AL Y HTAE 5 HEAS 1) — Oy
e

P Y, RE 0. KRIMHIR[A] -1, Y errno & 4 EINVAL, 7K how /&
TEREI), B WCE A EFAULT, Rk set B oldset /& CAUIREL

FH %€ SIGKILL 2%, SIGSTOP ;& A L ¥F (1.  sigprocmask() 211 1 (1) Z & AT AT 4
XG5 IS SR B 223,

9.6.1 FKENIFAIBIES

A% E L ZE AR T, %45 T R PUROE . BATHE Y A Ak PR
559 A MELHAE T AERLZERN, WRZSEERIRG IR,
POSIX & X T /Ml i b A 5 B 1) R KL

#include <signal. h>

int sigpending (sigset t *set);

%D 1) sigpending() 2 K set BB A fF AL ER WS 54, JFIR[FI 0. RIK
i, ZIE RN -1, ¥ ermo ¥ & i EFAULT, =WKE set & PN ILAFREN .

962 EfFESE

NI S =AY POSIX 5 SR ST VFBERE I IN 5032 5 5 HE 65 1) & 5, iR 8Un
B TAERPIRE, BR A A E R BZ R AL B T

#include <signal. h>

int sigsuspend (const sigset t *set);

W —ME 5L L TR, sigsuspend() AR [F]o 1 B — M5 5 4k & 326 R Ak
T, sigsuspend() 715 5 AL FEFE IR P15, 3% [0] -1 3544 errno mﬁi} EINTR. %
R oset J& —MNICRUIRED,  errno #f ¥ B K EFAULT .

— M AR SR O IE BIAE T AR R P ds AT I 1) BH ZE A5 Il S X AR S Al
sigsuspend(). HEFE 15 5618 /T sigprocmask() K FH2E — M55 4E, K IHIIAE 5
PRAFALE oldset o IBHIGFIX 5, HEFES A sigsuspend(), #f oldset K25 set.
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97 SRIESERE

BAAEA T IF 3K 2% 2 1) signal() BREOE AR AR Bt CARUEFE—B
gy, DRG0 250 2% JE X B s AT R AE R G Re s /DR s, B R T BRI ER
FEE 5 S B bHE. 145 — PPk, POSIX & X T sigaction() R, E
P TN KM S B EAE . BRIk A, 4GS A B R PIE AT, JRAT LA
F e R B ZE RS A5 5 I, Rt mT DU e R R B 5 R IR I & P /R R Ge
HFRRERE B

#include <signal. h>
int sigaction (int signo,
const struct sigaction *act,

struct sigaction *oldact);

W H sigaction() 45 24 7% H signo £ 7~ KI5 5 AT A, signo AT KL 2 BR T
SIGKILL A1 SIGSTOP 4t (AL [ fE. 1 2R act £ AR, Z RGN K IZFE S
) RTAT B B act 5 0€ AT M. WA oldact & AR5 1Y, %M FH & A7 1ifi ot
HI CEREE 9, W act ZAES ) S FIME 51T M.

sigaction %544 SO VFRE Al ¥ M5 5o Sk SCHF <sys/signal.h> {475 <signal.h> DA
w NI EUE g

struct sigaction {
void (*sa handler) (int);  /* {55k FoEAE ~/

void (*sa _sigaction) (int, siginfo t *, void *);

sigset t sa mask; /* FHEERIE S */
int sa flags; /* FRi& o/

void (*sa restorer) (void); /* C&IIN HARF
4 POSIX bRt */
}
sa_handler W& T HWf5 5 N RIW#4E . 0T signal() K, %I ATHE2
SIG_DFL, F/NERINEEME, ATREJE SIGIGN, $R/RWZGEME S, S#FE—1
T 1045 5 AL B R B TR 5 . iR EORT signal() 22235 (15 5 Ab BRFE e B [R) ) i

idF
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void my handler (int signo);

WA sa_flags #% & i SA_SIGINFO, -4 ¥ HH sa_sigaction [fij A~ i sa_handle $&
AN T AR R % R B SR R AT AN

void my handler (int signo, siginfo t *si, void

*ucontext);

ZHREEZAE T S EN BRI NS4, siginfot MENH A4,
ucontext_t 4514 (5% B void 551 1E N =D H . ERAIRFE. siginfo_t
gikge s SRR PR T R E G R AR E 2)E .
TR, £yl gt (] g8 LB 1 Unix 24) , sa_handler 1
sa_sigaction & {E—NEEA T, U URAN GRS 58 7] I AL
sa_mask AL ML T NAZAE AT 5 AL B e I W B ZE (1015 5 45 . XAl R 7
TN 2 M 5 A B T ) 1 N A IS Y AR ST IE AR AR M S R R
BHZE(), BRARFF sa_flags W B i T SANODEFER #5idi. ANn] LAFH %€ SIGKILL %,
SIGSTIO:; % 4 {E sa_mask 4 114 () Z0& e 141
sa_flag &%, — B 2 AL signo Konfd T ARSI HEMS . RITCAE
i T SA_SIGINFO fil SA NODEFER #5:&, sa_flags LB EHAFELL R LA
SA_NOCLDSTOP 1% signo /& SIGCHLD, i%br&$67n & Gi A0 13k F5 45 11 mk 4k
BEAT IS AN BRI 5

SA_NOCLDWAIT 1% signo & SIGCHLD, iZbpdin] LB SR FUERE: T UERE
iR A AR R P HERE, CHERBEATE OF R AR A
TRERE R wait(). WL TR T RERE, ) BERE D wait() (1)
Wik,

SANNOMASK  iZ#ri& i i H AR & POSIX brift, Z%#ri5 5 SANODEFER
S (G EB o R T8 ) o {# ] SALNODEFER 1% % % bx
&, (R IR AU s e W Bz bR .

SA_ONESHOT  iZ#ri& il i H A& POSIX brift, %#briE 5 SANODEFER
M (£ F U218 o {8 SAINNODEFER X iZbr i, (H
e AE LI R ACAS ok B 21 AR A

SAONSTACK  ZMn& I8 REAE — DA 5 e 0 45 € 145 7 b 3
FEFP, %15 5 M2 i sigaltstack() FEALA0 . W R AR B AL — A
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B, RSB ME, W2 dl, KREMITHH
REEPEZ bR & — . BARMESHREMRTR, BREANE
— MBI R AR I pthreads MY IR 5 & A7 I, IX 4B ZL R Ak
TR — 2845 5 A BRFR P Al I ol g i o FEAR B ATA
Ft—P e sigaltstack()o
SA_RESTART  i&br& vl AT 5 i = 48 H LA BSD XU BT 5 3l
SA_RESETHAND ZbriE®on “— Ik ME” B, — BHAF SRR PR E], 45 EE
Rt LR PN (S
sa_restorer 1 & & BF g, JF H B ANYE Linux 4 . & A& POSIX H)— &
e BEEAE, A LEE.
&I sigaction() IR [F] 0. JICI, 1% AR [E -1, FHKf erro B & A LA R4S
ALz —:
EFAULT act &Y, oldact /& X%l -
EINVAL signo s L& {55, SIGKILL B SIGSTOP.

9.7.1 siginfo_t 4544

siginfo_t &5 4 & 7E <sys/signal.h> H g L), WiF:

typedef struct siginfo t {

int si signo; /* A5 ST </

int si errno; /* errno {H */

int si code; /* A5G */

pid t si pid; /* RIELFENIPID */
uid t si _uid; /* RIEERERESLUID */
int si status; /* BHEESFES */

clock t si utime; /* HIPIRINHAE */
clock t si stime; /* RGMRINHAE */
sigval t si value; /* RS #HMHEH */

int si _int; /* POSIX.1b fi*s */
void *si ptr; /* POSIX.1lb 55 */
void *si addr; /xR IR A AEALE */
int si band; /* AR x/
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} s

int si £d; /o SR

X Tl 25 46 v AL 1B 45 A5 T AL BRAR P I AE B Cln R AR AT sa_sigaction X
% sasighandler) o fEILARTHFEEAR T, P2 NIAH Unix 5 5842 —Fp R &
FERE 0SB TPC (REFE A1E A5 19 73k IXARAA v 68 &2 B oA 24 Ath A Y 1% 4 A
sigaction() Al SA_SIGINFO I, X8 A f58K IR+ fd H signal(). siginfo_t 4544 43
T TIEZT], 552 EXATAE T REMIIhE.

EZE P EVF 2 AWM, O ESEENGER, PGS ™ 4E

R A

si_signo

si_errno

si_code

si_pid
si_uid
si_status
si_utime
si_stime
si_value

si_int

si_ptr

si_addr

si_band

si_fd

DT S 0 A 1R 1F 20 413 «

F5Wh's . ERIESGERET T, B DS HERME T ZE R Gl
A — A E 5 R .

W AE R, RoR 5155 R MRS . I BT 45 5 7
o

il RE ERE N AT A 25 5 LA 5 W (B, Sk B kill() K. kA
SRR —E S — R AT RERAE . %I AT A 5 H R

XF T SIGCHLD, F/xZ EUEFEH PID.

XF T SIGCHLD, F/xZILHERE A A UID.

X} T SIGCHLD, H7nZ bR ril Hokas.

XF T SIGCHLD, R/~ b 1E R FER) R 7 IS A]

XF T SIGCHLD, K7xZ¢ b E R FER) R SEIN ]

si_int Fl si_ptr LS .

X Tl I sigqueue() KIEME S (IARTERY G “RIE4H M I B 4E
570, DUBHEEAUE NS

X Tl I sigqueve() KIEME S (ILARTERSJG 1) “RI&H5 NG B MG
57, Lhovoid FeEFRAUE N 4L

%fF SIGBUS, SIGFPE, SIGILL, SIGSEGV F1 SIGTRAP, i% void #&
AT 9l RENR L IE . 1 nxt T SIGSEGY, &3k A 2 A 15 il P
fERHbHE (PR IE S & NULL)

X T SIGPOLL, 7 sifd H 41t (1) SCEFRG IR AF I iy A R 6 4045 B
X SIGPOLL, K/ ERAE 76 1) SCAF I F IR £ o
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si_value, siint Fl si_ptr /& AHXT & 24 E8 5, OGRS AT L A48 75—
ERRAL BB AT AT B s . DRk, AR AT BLAH e AT R G — AN B sl — A i ) B A5
MFeEr GEE, WHRTBEALZRNE R, AR 2RA KD « e Tk
() Rk IS B IG5 7 30 o if i X s,

POSIX JUORUE F =AM X T A7 45 5 #4720 Foel iy 38U /e Ak BEAH
IR S I AT ). @, G155 42 SIGPOLL I, fRA A% ; 1) sifd .

9.7.2 si_code HYFg Rt 57

si_code I Ut W35 5 A AE IR R . X T P R L IG5, I UO A 5 2
IR RIE R . X T WRRIERME S, %I WS 5 Ak 1 i

DL N 11 si_code fEL X AT [ (5 5 &R & A 2k 0. e AU 715 5 ) / A+ 24
SI.ASYNCIO T35St VO MkR%E%ES (W LE) .

SIKERNEL {55 %=

SIMESGQ 1 T-—~> POSIX ¥ A FI PR & %R K %G S (AEARPBH
WA .

SI.QUEUE {55 i1 sigqueue() &K% (M F—#4)

SL.TIMER  H T POSIX & I % 8 I 1M A% i A5 5 (LB 3D

SLTKILL {55 i tkill() 2% tgkill() & i%. X4 RG0SR IEM K, AN
AP YE

SI_SIGIO T~ SIGIO HEBA T R IE 1A AE 5 o

SI_USER 5 5 1 kill() BY raise() K%

LL R i si_code {i A%} SIGBUS %%, "EMTHIH T K AE I AE AR (1 57 .
BUS_ADRALN HEREAR A T R FF5E DR (TA) 28\ T 0 5F e
BUS_ADRERR  ZEFE 5 1] Jo 25 1 ) BE k-
BUS_OBJERR M F#id il 7 3L e R A (R0 A 5

X T SIGCHLD, LA R I 3R 7 T il AR 45 SC R A5 5 I BIAT Ay«
CLD_CONTINUED #4151k, (HE & 4h8:4047 .

CLD_DUMPED TR IR k.
CLD_EXITED FREREE L exit() [EH &1k
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CLD_KILLED THREFORAL T o
CLD_STOPPED  FHEFE#fE1LT .
CLD_TRAPPED  FiEFEHE N —ANBEHS

DL R HME A6 SIGFPE 35K, ‘EATTUE B T R AR AR RT BR I 2R 20L
FPE_FLTDIV HEFEHAT T —ANBR L 0 (7 i BUs .
FPE FLTOVF HEREHAT T N th (7 B0z H.
FPE FLTINV HERHAT T — AR iUz 5.
FPE_FLTRES HEFEHAT TN A K A BC 2045 SR 1 i Hs 5
FPE_FLTSUB HEREHAT T — NI e A o Bl IR s s 5
FPE_FLTUND HEREAT T A3 BN i 17 R B0s 5.
FPE_INTDIV  HEREHAT T —ANBREL 0 B2 £
FPE_INTOVF HFREAT T — AN tH s
FPE_FLTDIV HEREHAT T ANBREL 0 12 6B 5
FPE FLTOVF HEFEHAT T —Nii th 7 B0 5.
FPE FLTINV HEREHAT T — IR R 5.
FPE_FLTRES HEREHAT T — AN AR A 5l e 8045 R v s s 55
FPE_FLTSUB HEFEPUAT T — N1 Bl T b HH ¥ [ 0 7% R B0s 5
FPE_FLTUND MEREHHAT T A3 il T ¥ K77 R B0E 5
FPE_INTDIV  HEFEHAT T — 1 BREL 0 BB E IS 5
FPE_INTOVF HEFEHAT T — 4 i th 1) B s 5

LLF si_code {5 2 %F SIGILL 3 4%, "EATH I T AT IEEFR 2 M
ILL_ILLADR  @FF# i 12E N ARV - ik
ILL_ILLOPC  EFE i B AT — AN IR B AR 65 .
ILL_ILLOPN  FFR 3 AT — AN SRR B AR 2
ILL_PRVOPC # P i B AT R AR AE 15
ILL_PRVREG # 2 B/ R B A7 A4 BisqT.
ILLILLTRP  BEFE A e AN — ARV B

ST BT IR SEql,  si_addr #4517 JEV 4 4E i ik

X[ SIGPOLL, LA KBRS L ifs 5 11 /O Fift:
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POLL_ERR K‘E T IO fiik.
POLL_HUP & &+l iR 7 i It
POLL.IN U nl i ds .
POLL MSG H—/MH B
POLL-OUT CAfREMEHE N,
POLL PRI U Al B2 sl e S 3 is
LU AR ) SIGSEGV H R, ik T WA ARE DT A7 2R 2L
SEGV_ACCERR  ##2 BLIG &% 1) 77 2X 7 Il 47 280 1) A7 X380, 3t Btk i e 17
A U5 0] BB
SEGV_MAPERR  #EFE 7 7] TR N A7 X I3k
ST IXPIAME,  si_addr G5 T JEvEEAE 1 Hobk.
XFF SIGTRAP, XA si_code {E bR iR T 3N M H- 2K AL
TRAP_BRKPT HEFEHEAN N il
TRAP_TRACE #FREREAN T —AMBER I

VERE sicode - AMHU{EER, AN Mk
9.8 ZETHMEERIES

W FATTHT 4> 20, LL SA_SIGINFO A5 i vE A5 5 Ab RS 7 4% 36
T A siginfot 24, ZEMWAE T —AN4N sivalue I, ZIAT LLEE 57
AR A R A 3 — SR IS

H POSIX & X I sigqueue() BR&L, FOVFHERE IR B IN{E B IRE 5

#include <signal. h>
int sigqueue (pid t pid,
int signo,

const union sigval wvalue);

sigqueue() Fl kill() (91217 75 sUIRAZ . W Th I, 1 signo R 45 5 8 I A
Bt pid Fi5 € FRERE SRR AL G BA A, FRIR B] 0. {5 5 (10 24T A2 2 (E 45 e
(1, B — A IEER void FrET IS -
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union sigval {
int sival int;
void *sival ptr;
bi
RIS, AR B -1, JFRf errno BEE Y EL R 22—
EINVAL 1 signo & %€ 15 5 oAU
EPERM i JH 2 Rl = A2 % (KA PR 25 AT AT i 5 I RERE AR AR 50 KIEAF 7 AL
PR ESKAN Kill() & —FEN TR ) “REE 57 50D .
ESRCH Hi pid $8/E R B AR b RE A AP AR, B dhRe 2 —AME )~ 3R

9.8.1 5+

XA I 25 pid Ay 1722 ) BERE R 26— AN B n ok 3 %0 {5 i) SIGUSR2 15
7, JAEN 404:

sigval value;

int ret;

value. sival int = 404;

ret = sigqueue (1722, SIGUSR2, value);
if (ret)

perror (”sigqueue”);

Wik 1722 #EFEH SA_SIGINFO Ab 3 2 /7 4b £ SIGUSR2, ‘&4 KL signo #
W T SIGUSR2, si->si_int #¢ ¥/ T 404, si->si_code #1%/% T SL.QUEUE.

{5 S fEIRZ Unix F2 /7 i a9 4 AARIN . AR 2 Had iy A% 5 11 1)
RSB RN, T2 BES 2 — b st an M RERE R A AF L. A5 2 o RERE P A 24 51
b, E SRR ARSI

SR, AE IR, BATEHEEAT. {5 2NN ERFZEm ()
Dr3E FH AR RAT T ARE R B AR (nfE— 530 AN, (53852 Unix (Linux B
AR ORBERRRVE EEAC /P RERE ORI T 5 AL, BATRE R AT

M E S EER B2, RAETGH DL EANRF T LR
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CEE NN

FPo WERARGE AR 005 S AL B R, JF H AR 9-2 Z i i ek 0 (R LU
R D, BATNAZE LA,

T ANE S AN A R, V2R SR AE ) signal() A kill() 1
AN J2 sigaction() H1 sigqueue() K& PS5 5o IE a5 P/ AR WY, A H
SA_SIGINFO Xt [ Ak BERE PP I5), A5 5 B Ad ot P R GA ) 45 W3 3 ke R4
BANAERAG T (R EF IG5 8 AT SO RR R 16 w2 S AL )
AR, X SEBr b KK Linux A% BOA IEAE 25 B0 35D G8ad e AT i) ke B 436
Linux )= 2005 S8 1, S ] DOk S R 2 2000 R0 CAi A 2 R 15D .
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AR ERAE RS T A VF 2 i, VP2 P EH 2T W=
1 BER RN [a] -

Jigi LN ] CEGECSE R 1)

I B A B A i S B I R AT a2 U, e R A A BERR
P55 P A H DA R Ay A b I TR 5 L I )

DEFE IR [

BIVRERE T FE R IR TR), 045 HT )™ 22 ) AR T2 A5 Y FD I T R AE 9 A AE i R A
R I TR o BEREIE W AE X RE P REAT FIAT AN ST I A e (B, R R A
BAEAEN 2 D). N Linux 52 ZAE55 1, £68ESEIEREAT Ay I B _E I [a) 2% 5
FEARR S, AR R A AT RELL RS LR RV 2. BERE L S T AR R AH Y
2NN B LA VO OUH R BEA A

HA T I [5]

XA I Ta) Y5 ™ M 2o PE S K. A HE Linux 76N 1K 2 M AE 248, A
THAEALRNE R ST 8] CGREEC A SR o 5 b e AT e 2 A 2B AR AL (6] 0
FI ar BLEEAT BEE BR GE 4 (1 TR 22 AN R A I AN I R]), 2 51N L AKE 1
P, Bl . RGIEHIBATI L, 55— Iy miokdi, 2P e 1A n] e
(R I T) 7 g e B R IS TR 958 1) T BV ANAE - 2 R, i o ] DL ORAIE I [R) i £k
PESERC,  JFR P AZAS AT 55 2 I TR SR 1) ZE 1

DR i PR IS T 3 5 oA T ST X I T, i i ISP ) ke -3 4 4 %o i [ B Oy

S I T 00 R 5 3k g A BL R PR AR R

AHXT I []

R AR, TR FEAE I (8] OB T 2 {20 BAE: 28005, WHLAER 5
Phh, B3 10 232 mis

2 XF I [5]

RONAEAEATEEAER ], 140 1968 £E 3 F 25 H 4.

S 0 0] o ol i ] T A A T e — S BERE AT BE 5 2EAE 500 22 70 A X
AN EK, B RIE 60 IR BEAE, B LIRS e kT 7 8. Pr
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A IXLEER T VAR IS TR] o Sead ke, — AN H Py B FH AT e R A7 F P 28 o R 2
H 8 H, — AU RGEMGAEFA TR BN e300 H AR ) Cig AN g2 “5
FRRT” IXRERIARXS I D, P Rl BoR A DT H L, AR A RS A 305 1A
Xof 15T ]

Unix R 4041 K2 ot—E LA 1970 £ 1 H 1 H 00:00:00——LA Sk £ 3t
IR HOR R ORI . UTC (BRI ZEAZ 52 GMT G #R e A An itk
I 1A]D) BAH B Al A RUE S, X EREE R Unix H RIS 46060 if (i) A, A
TR JZ R P R ARG . Unix 51N T —MUREER (0 £ 88 8 BOR A7 “ A AR 20T
DRI HE R4, BATIEAE S — 154K

BROE IS 2 o AL GRS I B, R R 8 I B I ok 8 B I T gk
FEo AZ WU A — AN 38 1 5 e 02 1) R A I 2R, — B RR O R St i AR
(system timer)o 49— ANV I 25 () A 45 I, PO AZOKS T FE I TR (B 385 i — AN A7, il
fig— tick B jiffy. ic sk jiffy $a B TH S B PR AR jiffy TFUES (Giffies counter).
jiffy DART A& 32 A74H, 7F 2.6 Linux P % Jia WS A 64 ArAE AT 1H 4.

Linux "1 [ RG240 FR o HZ, KA A AR 4 5 1 22 e XOR TR
FRXAME S . HZ R RS WATCH, I HAZ Linux ABI B — 70—t
U, FETARKE T, WARIAHE S TR e M. kb, x86 44t
NAZAE A 100, Rox RGETHIERFPEEAT 100 I Ot A& U0 R ZE T I 38 140 % 2
100HZ) . IXHtAfEREAS jiffy FI{E 4 0.01 7 1/HZ . 7F 2.6 Linux W&, W
BT R FH I HZ 4 — F AT 1000, 17545 jiffy FOH 48 % 0.001 2. 2%
M, 7£2.6.13 M2 )5 HRAF, HZ & 250, HEAjiffy 4 0.004 75, “fE HZ H1H
(R $6 b we B DABCAE . B0 (B RE B AL B0 = IR B2, AHAl R T SR IR o I 8
TFAY -

S HEFE R N AR IS TATAT 1 52 1) HZ {5, POSIX 5€ LT —FhAE IS 17 I ff o
ZRGETE I 2R B

long hz;

hz = sysconf ( SC CLK TCK);

“Linux A AR RIS T g4 “ T BRI ol S50l “sh & m ekt ” , BN AL
e AN Giffy {H . IXFE T A 3L T I TR) 1) N A% B0 5 A1 B 20 2 2 7 I 25 AT, A R R
Gt I 28 .

*HZ ILAE & VA% 2 BRI T JE 00, #F x86 2244 L {H nl LLJ2 100, 250 A1 1000, 5 b JE K1
S, H P A AN BEAK T AT A s 52 1) HZ A
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if (hz &=& -1)
perror (*‘sysconf’’); /* should never occur

*/

NN RRP AT E RGO AR N, XA AR E D), (R
20 I ) e e B AP SR A D EAE e T, AR K 2 30 POSTX. R 0 HA (1% B[] 00
SR OAP RN E RSN HZ BRI CE. 5 HZ RRPZ, XA
SE SIS RS ABI 385y 45 x86 L HIME /& 100, LU ZR S8 Ik b i 393 K i g %
[6]48 ) POSIX B& % CLOCKS_PER_SEC KK /8% I8 & %K

K, —SRERMESFIOFEN RS KA. G B 2 2 4 W
s AR B S, IR AR IE A C 583X 02 R K 2 B0t S HLER A — > Fa itk
At v 0 A A A A G DG A IR A N TR R I M N R S BT, R A2 A
KAUEA AT (A] . [FIRE, 4 2 OGP SEALI, YA CRE I ) 5[] 1) Al A Hsf
B, RS 5] LB hwelock iy 2K s f 58 35 by JL A I ]

B Unix REGEM I B ALHE LRSS, Horp AT — 300 2 T A7 ik R A s ¢
O, A ARG U RIS MR R, R RE R ), AR — B i), gk
AT KGR (0 B TR0 i, DA R 8 i) s I 8% o AR REIA TR T [RAH G IR T A N 2. kAT
WM\ Linux 275 I 8] 08 251 146 7k

10.1 B8] B £G4 45

Bt 5Bl Unix REEIIAE, EATTHI 2 PR 2540 K& = F BUTRj 5 (1 1 [7) B
&, FAEARERA FSTELT & I A P R A X SR 4 A T DL AR
Z, AR, a2 T BRE R, ERATRA R 2y, JATE
KT NI H 45

10.1.1 RIAERT

T 1] B PP B 45 K 02 timet, 38 XAE Sk SCHF <timeh> W, time_t & & B
MER2RAY, SR, 7EKZ 40 Unix &40 L (435 Linux) XA E— DR AR C
BE R,

typedef long time t;
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time_t 7~ [ KL TC LK QL HE A A, 0SS AT B Ry s B2 T8 AN A
HATZAMawH ! 7 o SELhr b, SRR E AL, HAEKE B iR
AT Unix REGPHISLSHIUG H . FH 32 ALK R,  time t i 2 g KR
KALTCSG 2,147,483,647 150 XK RIA T 275 2038 - — GEIE T AR
FiaMiE, fE20384F—H 18 H, BEH—122:14:07 i, KZHAZG MKMW =
& 64 LI

10.1.2 EMRIFE
5 time_t A A — 1) g — BN S K AR 2 31l . timeval 45 1%
time_t AT TP RIMIE S| T 2R HAEREE . KSR <sys/time.h> %) How X

#include <sys/time. h>

struct timeval {
time t tv _sec; /* seconds */
suseconds t tv _usec; /* microseconds */

};
tv_sec i s P EL, 1M tv_usec 7 s ZFP H. & N IH 2 suseconds_t 1 5 & —
LA typedefs
10.1.3 AFIRIEE

T A ORT L B AN, timespec 45 KRR B2 iy B T ANRP . Sk aOAE
<time.h> X Ho i U

#include <time. h>

struct timespec {
time t tv sec; /* seconds */
long tv_nsec; /* nanoseconds */

} s

R, KA W BRI LA 28 %, Wik, 9IA
timespec £ 44 Jm, K2 BN TR AH SC A R BB T8 P3RS T I R A . AR
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117, IEMPATR A 2, A FE & B AR H] timeval,

FESEE T, PO RGN 458 A St ib 0 L 2 2 R RO RS 2, AR
NI LR B 1 S RE S SR AL B B TR SR . ANRE, RR AR R SR T R
[ R R BB (R IE 3, IR I RE A TT LA AR S P S A1 A 48 PR 2

10.1.4 “5f2” Kfg)

A TR E 1R 11— L8 pR B2 3 5 AT Unix I 18] 55 5245 8f 22 T] O # e, 1
BRI AR ORI A O T I R, bR C $RAE T 45K tm, ORE
Unix N [8] 9570 9 NATTE 5 BRAR KR 3o XA G5 58 XAE <time.h>

#include <time. h>

struct tm {
int tm sec; /* seconds */
int tm min; /* minutes */
int tm hour; /* hours */
int tm mday; /* the day of the month */
int tm mon; /* the month */
int tm year; /* the year */
int tm wday; /* the day of the week */
int tm yday; /* the day in the year */
int tm isdst; /* daylight savings time? */
#ifdef BSD SOURCE
long tm gmtoff; /* time zone’s offset from
GMT */
const char *tm zone; /* time zone
abbreviation */
#endif /* BSD SOURCE */
b

m 25 AT LR FRATT T 5 1 B A time_t PMEACRAT 4, i, 314159
e HE RN (NAZERH) o« WA A KRS, AR s H I [
SEARIEARERER AR, E A IR s SR 48 i FH T RN R0 T
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m S5 KR R X S B

tmsec RSB XAMEEH AR 0 2 59 2 0H], HAR AT LA F] 61 kK
N 2 AN

tmmin  /NNJE BN, IXAMELE 0 2 59 Z 18],

tm_hour /PR JE /N . IXAMEAE 0 2 23 2 [A],

tm_mday % H I HM. XAMEAE 0 F 31 28], POSIX H¥& A fHE 01H; SR,
Linux H'E#x EANAMERE—K.

tmmon M —H LUK H . XAMELE 0 2] 11 2 (4],

tm_year M 1900 5F LR 4FE 4L

tm-wday M H EUCRIR . XAMMELE 0 2 6 Z[H].

tm_yday AM—H 1 HUCREH % XAMETE 0 2 365 2 [/

tm_isdst X AME KK R B A (DST) 78 HoAth 5 B R i ik 1) J2 5 4 2.
RIXAME M IE, B4 DST HRL. WA ZE 0, DST k. 2,
DST PR AR K.

tm_gmtoff DLAP v [ 24 [ I X 55 & AR JE ¥ I 8] i 25 (8. XA BOA AN AE 55
<time.h> Z {i %& X T BSD_SOURCE # £ 1 ],

tm_zone 4 I X (45 S——F 40 EST. XA 7 BN AE & <time.h> 2 i &
X T _BSD_SOURCE A 4 8.

10.1.5 —FhiFFz By [a) 2L EY

clock t R RN b “THE” Bl XN, @y 2K, 1
ANFE A, clock t RoR ARG KPR 28 000% (HZ) 8(# CLOCKS_PER_SEC.

10.2 POSIX B4

ARSI RS A T POSIX N4, & & — b S B 22 7 I 1) U
[FIARE.  clockid t 28R IR T 4552 1) POSIX W40,  Linux 2 FFH A PUFP:
CLOCK_MONOTONIC — NN ] AT A kR R ) B U B K T
Bio BRI AN AR R 8 R Ah A DR U 1
IfTa], a0 AN R S8 5 B 4

CLOCK _PROCESS_CPUTIME_ID — > 4h 3 8% 42 {1t 25 B A~ 2R (1) v RG 152 1 e 461
U, 7€ i386 A I, X AN Bl R H TR AR TF
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CLOCK_REALTIME

CLOCK_THREAD_CPUTIME_ID

¥ (TSC) FFAT#%.

ity ZERF R o

RGP ESN R (B BRI ghe B8 1%

AEE A B FE (K I B S8 0L, (H O o2 2 R gl AT

fl. POSIX & X T Frf W NI e g5, (H A H
CLOCK REALTIME #& 0 200 S 3L (K. KT, B
SR Linux $2 4L T B DA B4, {H 0T B8 48 AR

b W 1Z AN AN A# ] CLOCK _REALTIME.

10.3 BFE)RFEE

FCI i clock getres() 23K clock_id 45 5 [ I 108G BEAT 1% 21 res 1, Wi 45

#include <time. h>

int clock getres (clockid t clock id,

SIX 5& X T clock_getres() B R HUAT 45 5 I 1) U5 AR JE2

struct timespec *res);

RA

JENULL, #ti[el 0. RIS, eQ#CGRIE] -1, I3 ermo Jy LU PN 1Y > 2

EFAULT res J&— M IEVERFRE
EINVAL clock_id 7F 1% & 4t b AN & — A~ n] B B R) Y

clockid t clocks[] = {
CLOCK_REALTIME,
CLOCK_MONOTONIC,
CLOCK_PROCESS CPUTIME ID,
CLOCK _THREAD CPUTIME ID,
(clockid t) -1 };

int 1i;

for (i = 0; clocks[1i] != (clockid t)

—334-
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struct timespec res;

int ret;

ret = clock getres (clocks[i], &res);
if (ret)
perror ('‘clock getres’’);
else
printf (Y‘clock=%d sec=%1d nsec=%1d\n’’,
clocks[ 1], res.tv sec, res.tv nsec);

}
EIACx86 R4t L, H KRBT i iIFE 7

clock=0 sec=0 nsec=4000250
clock=1l sec=0 nsec=4000250
clock=2 sec=0 nsec=1l

clock=3 sec=0 nsec=1l

I H 4,000,250 2850 2 4 Z 80, WAL 0.004 Bb. bk, 0.004 #0245
& HZ A 250 1) x86 ZRGE I A RORS B (X IE 2 FATAEA T 5 — 1 it it (1), X
¥, F&A1FE F CLOCK_REALTIME Al CLOCK_MONOTONIC ¥ #[f1l jiffy %% LA
M ZR G A e A RS R 0%, A ¥y, CLOCK_PROCESS_CPUTIME._ID #
CLOCK_THREAD_CPUTIME_ID WM A T —Ff 58 & kG B 1) i 8] i ——E il — &
x86 HLA% I, mif& TSC, ‘EHREFRBLANFDZNGFE

7F Linux [ G889 KZHHADL Unix 240 , i 6 H POSIX B i) ek i #
7 S H bR SCF S Tibrt BEHE . 28091 R UE,  an SRARSE WA B4R F TR 20 128 R e 2
RIRTHATRE Y, ARAT g o FH 2 LT 1) i 4

S gcec -Wall -W -02 -1lrt -g -0 snippet snippet.c
10.4 HX43 ZH AIAS[E]

N AR P 1T BUR LA B Bk SRECY A5 H WA (0] 2o 17, 5
T B[] B3 35 A0 (1) N TR) S 2 =R b o I TR) R A 45 . A Tl B0 2 A i FH I 3R Y
IS 1) ) 77 22 10 3 time() BRI 24
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#include <time. h>

time t time (time t *t);
time() ¥ HJ3R (A1 A R0, BLE K270 RAOK HRD 7 f) A 0 ) B Bk &
No WERSHL ¢ E NULL, 2% pR A 2 di I 1) 5 A\ BB AL R FiREE ¢ o
BURE, PREOR[M] -1 CREF I E]— A time t) , JF H i & errno Jy IV Y
fH. ME—THTHEMY errno {2 EFAULT, X#tH] t A2 —ANEikmdatt.
AT

time t t;

printf (*‘current time: %1d\n’’, (long) time (&t));

printf (*'the same value: %$1d\n’’. (long) t);

—AMRT BB A T B ik

time_t X7 “ A A KZE 70 ORI AR 07 I AN 2 IR IS Z156 22 5 1) #0
o Unix WS RABGE T PTAT AE4 VY AEBR (10440 80 2 [ 48, JF HLZWS T By
AHEM . time t RoREH Z G TR, e T 2

104.1 — N EIFEIED
gettimeofday() FRELY J& T time(), &I IEAN EFEAE T 0P 0K BE S KF:

#include <sys/time. h>

int gettimeofday (struct timeval *tv,

struct timezone *tz);

Tyl H gettimeofday() # >4 5 B TR 2 HH tv $i7 1) F) timeval £5 89, 1R [A]
0. timezone &5t Ml tz ZH O L ZH S T #WA LS Linux A H, — g

NULL % tz.
HNF-:

struct timeval tv;

-336-



10T A

int ret;

ret = gettimeofday (&twv, NULL);
if (ret)
perror (“gettimeofday”);
else
printf (”seconds=%1d useconds=%1d\n”,

(long) tv.sec, (long) tv.tv usec);

timezone &5 M) CL &8 ik W), K 4 N A% AN 75 5 B X, 1 H. glibe A BE A
timezone 4541 tz_dstime FBto TATHAE T —1TWFFT T H /BN X o

1042 — 1 ERIEO

POSIX 24t T clock_gettime() A HUAG />4 & N TA) PRI [] o SR AT HI 1)
e, R ET LI BN GRS L

#include <time. h>

int clock gettime (clockid t clock id,

struct timespec *ts);

BT, W IR [B] 0, FF¥ clock id 8 19 B[R] 5 165 22 B A TR) A7 i 2 ts
o RIS, IR [EL -1, FFECE ermo A FAMEHZ —:
EFAULT ts A& A58 % .
EINVAL clock id 7E1% R4t EAE A LI TRl .

clockid t clocks[] = {
CLOCK_REALTIME,
CLOCK_MONOTONIC,
CLOCK_PROCESS CPUTIME 1D,
CLOCK _THREAD CPUTIME 1D,
(clockid t) -1 };

int 1i;
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for (i = 0; clocks[i] != (clockid t) -1; 1i++) {
struct timespec ts;

int ret;

ret = clock gettime (clocks[i], &ts);
if (ret)
perror (”“clock gettime”);
else
printf (”clock=%d sec=%1d nsec=%1d\n”,

clocks[ 1], ts.tv sec, ts.tv nsec);

10.4.3 BR{Si#HFZ AT (8]

times() % 4 i HI A IEAE I AT B =4 A E R S AL B RE R ERR N 1), 2E R I
() DA B N5 5 R

#include <sys/times. h>

struct tms {
clock t tms utime; /* user time consumed */
clock t tms stime; /* system time consumed */
clock t tms cutime; /* user time consumed by
children */
clock t tms cstime; /* system time consumed
by children */
b

clock t times (struct tms *buf);

JRIN I, R AR BERE K 3L 1 E R T AR A ERE I (3] 5 N 3] buf Jrf5 ) tms
S GETk IR 18] 2> BSOS TR GEIN L. 1T I TR) e 6 7 22 TRl R AT A6 P
FH BRI 18] o 2R GEIN 8] 5 A A A% 23 ) 3R AT B ERD I ) (19 2647 2R 1 P o 2
AN DR PTIH AN [R]) . RS T RERE AR ge it RAE iz Tt o a4 4, B
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ACHEREXT T waitpid() (BB AHICRRED 2 J5 A e Bk k. Ak [ i)
WG S5, N LA S S R, oL LRGN S %
(2 Uk, times() BRZIR [B] 5 48 1 HLR 1 1) 18] LU S )45 5 Bdb A7 v 8. )
M H H 2 2% R0 & LUR G E S KA VUG T IV E TR . WARTIT R Z BT LA
AL A T Al LE JE vk Ab BE R S8 )3 Bl TR) & AF 1) i () S A2 AR RS o 3X A R 4L
IR (] PR A R A AT F B A 2 S PR A S BT ), AT 4R A 3 S

S, AR 1) -1, % E ermo. £ Linux b, ME— 0] B8 KA 1R Y 2
EFAULT, &N buf A& AiERE

10.5 & & ZHAIAT 8]

I PR 2 9 3 08 1 S R DT i), PR £ 7K A 2 7 S0 22 i I ) 39
BCEN A4 e . REHRAGM R DK T (10 date dy<) KAl
PIKA [ i

AW E S, 5 time() AHXT ) /2 stime():

#define SVID SOURCE

#include <time. h>

int stime (time t *t);

R stime() 43 BRG] 4 ¢ i die M) (E JFIR M) 0. 1 H 75 Bk
4 CAP_SYS_TIME (PR, — i), HA root /A~ A %R

WS, WHRRE -1, JE¥E ermo by EFAULT, Foin t ANJEAikiREr, B
& EPERM, HI/RRiEHE WA CAP_SYS_TIME R,

FHVEAH 24 i 5.

time t t = 1;

int ret;

/* set time to one second after the epoch */
ret = stime (&t);
if (ret)

perror (”“stime”);
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RATRFAESL T K — 15 5 R JRATT B >3 458 1 I ) A 5807 6 P 2 49 ke time t 2R

bl

10.5.1 SFEEER
5 gettimeofday() X iV [f] /& settimeofday():

#include <sys/time. h>

int settimeofday (const struct timeval *tv ,

const struct timezone *tz);

J& Iy H settimeofday() #4 5 Ge I 7] B¢ € A tv 45 H (B JFIR ] 0. F gettime-
ofday() —Ff, il tz f4if NULL &AWk #E. RN, AR -1, ¥ errno
WHENTIEZ
EFAULT tv 80 tz $8 17 JEVL N A7
EINVAL $ fit (1) &5 #g 4 o B2 B e U
EPERM i IR % CAP_SYS_TIME (.

T AR 2 R TR R 1979 4E = A I — AN RS

struct timeval tv = { .tv sec = 31415926,
.tv usec = 27182818 };

int ret;

ret = settimeofday (&twv, NULL);
if (ret)

perror (”“settimeofday”);

10.5.2 igEREN— 1 NEREFEO

1% clock_gettime() i T gettimeofday() —#F, clock_settime() il: settimeof-
day() i1 T

#include <time. h>
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int clock settime (clockid t clock id,

const struct timespec *ts);

BT, 3R [E10, 1T clock_id Fi§ 5 F I ) Y5 B 1 0 ts Fi g IR (], 2RI
IsF, R[] -1, JF#E errno A FAIMEZ —:
EFAULT ts A& — M aikdatt.
EINVAL clock-id {Ei% R4 EAE SRR .
EPERM #2044 158 1 I [R) 5 A AR DGR RR, - B U I [R) J5AS e e 14
ERZH RS b, ME—n] DLk E B (A & CLOCK _REALTIME. Kk, X
AN PR settimeofday() ME— Lk 2 b 7E T34 TR R E oA AN A2 TS
WY timezone 45 #A4K) o

10.6 Ir&%Ef g

Unix R CEFRMET — RV R EORIEAT “o0 87 1R (ASCIL F
R R BB [A)) AT time_t 2 [8) () #5 #t.  asctime() 4 tm 25 ¥ fhA—— “ 0 fid” It
(Bl ——HE 4 Bl — > ASCIL 45 Hi -

#include <time. h>

char * asctime (const struct tm *tm);

char * asctime r (const struct tm *tm, char *buf);

IR B — AN R 1) A 0 0 7 A H (R SR T o 2 S AT AT T e 5 1 FH
A AETE 5% 7T, asctime() N AEZRFE 2411,

XAE, 2R (BL S It DR MRS kS B oF 1 JF & &) Wiz fd H asc-
time_r()o % BR A E FH #0200 745 AR I FR A, i A buf LK, RA0H
26 MR TR H

P BR B AR Al I 3R 8] NULL

mktime() 44 tm G AA, (R 44y —A> time_t.

#include <time. h>

time t mktime (struct tm *tm);
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mktime() il tzset() ¥f B X BB A tm F5 @ . R IR [E] -1 (EAYEE
2] —A time t) .
ctime() ¥ — time_t # ¥ ASCII K7

#include <time. h>

char * ctime (const time t *timep);

char * ctime r (const time t *timep, char *buf);
RIS, 3R [P NULL . 244512k 5 -

time t t = time (NULL);

”

printf (“the time a mere line ago: %s”, ctime

(&t));

BT B IR S AT U B T R R O, {1 ctime() 6 J2 ¢ 1G4 1] 7
R RIBIN T AT

Fil asctime() —F¥, ctime() 3% [Al— AN EH AP0 R HOREE . T IXFEAS 2R
AR, FETEREMNZ LR NAZA ctimer() KREME, HREAE buf Jrig
MBI 1T, SR I D RAT 26 TR

gmtime() #4245 H 1 time_t ##e 21 tm Z589 4K, F UTC I X A% LK IR

#include <time. h>

struct tm * gmtime (const time t *timep);
struct tm * gmtime r (const time t *timep, struct

tm *Oresult);

RIS, R [9] NULL.

XA bR BB A 1) 2 TC 3R [ 55 ) A 3R [ S 20 G R 5 R AR TR L, RIS a2
LR BT 2R 2 SRR e AT ] gmtime r(), 1% B EAE result 45 1] 1]
g AR N % (N

localtime() 1 localtime_r() B& £ 0 43 5| ZRAL T gmtime() A1 gmtime_r(), 1EAtAT]
Freh 1Y time _t 7~ 4 F P IS X
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#include <time. h>

struct tm * localtime (const time t *timep);
struct tm * localtime r (const time t *timep,

struct tm *result);

% mktime() JEAF, localtime() ¥ H 25 I H tzset(), FEHTZRALITIX . lo-
caltime_r() & AT LA IR, W) FF A A5 W 2 AN 7€ 1

difftime() 3 [B] Y > time_t {E 1K) ZE{H, T 8 200K B2 V7 il 2R R R IR Al 22
IR EL

include <time. h>

double difftime (time t timel, time t time0);

fEFT A POSIX & 48 b, timet & —/NHEARKAR, 1 difftime() 4 T LAH
B, HAEAT BRI 0L R

(double) (timel - timeO)

fE Linux [, T time_t j&—/NMEERL, AT 06 ZEKG JLHE 3 BROUORS BV 0o 8K
Mo TARFE I R bE, S difftime().

10.7 AR RGBT

B b I T (1) 58 SR AR 4K 23 68 I 26 5 4 A0 T & ) I T) (19 3. H g s 7™ 5
No % B — make(make /& M3 Makefile ) P4 25 3k A6 3 % 1E 50 H (0 R 7)1 461
To FERPATIHFE T A A VARG I a0 XA AR BE, X T K 2R 45 A T
H, —NSCHFR/NBN T BE 4 A6 P A /NI EAT BB 1% . make — B0 LEOGT I
A CHedn,  wolfie) AH bR SO (wolf.o) AR B I TR) R . SR s S fF——x
B WATAT RS SCE, 1 W1 wolfh——tb H bR SCHBr,  make 234 Y5 S g 1% 1
— AN H AR SCPE . AR W0 SISO AN TG H AR ST, A AL 22

TR B ELEAR AR S, I8 A SR RN TE T At ) I A B T A I TR T L
AN, FHIBAT T date KT RGN W) 5 KA AFE. WRH PN KE
HIE T IRA T wolfe, BATTHEATREAT BRI T o Jn 5 7 48 22 iy bsf 1) 1) 0 4,
wolf.c AJfiE 2 L wolf.o Z2IH (R ARG ! ), A i T H 4
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AT B IR IXHE R U, Unix 32446 T adjtime() e 2, T )™ AT EARUSR A€ (1)
38R R T ) R N ] o X FEROE A TSR R £ N TR ST A R (NTPD —2R
()i & R T LIZ R R A8 I 18] ) 228, 1 adjtime() 2K e /M EATTN R SEI 52
] «

#define BSD SOURCE

#include <sys/time. h>

int adjtime (const struct timeval *delta,

struct timeval *olddelta);

B S djtime(), F8 7 P R% A 38 1R delta Sk 32 W 2 I R), AR )5 IR [H]
0. W delta :i5 € AT (B2 IR, PUAZHKE DN R GE I 20 B BME IEBIR S8 . an
delta $i5 52 I 0] A& (i, N RCKF I8 2R G0 Bl L B8 1E 58 k. N A 3EAT 1 BT 4
BN PRAE I B L 6 1 I HAN S SRR AE . B2 delta S SR, 3R {)58R
ANSx 1P BBl T s TR0 B A T ) R 4 N 0 1) 1 A 1 R (1)

WIS delta A /& NULL, WAZ A5 A0 BRI A7 2 Wy M R ol %1 24 58 ik
s, WK ARSEREE . Wk olddelta AN /2% NULL, B 56 o MHE K 58 1% 1)
Bk 5 ON timeval 2544k, delta %W &y NULL, 1 olddelta & N — &%
{ECRF AT LLSRAS P IE AR AT 23

adjtime() T #EAT 1) 20 Bh B 1% AN K——HR AR 491) 1 2 2 B 2 2 i NTP, £k 2
23 JLAP . Linux AJ DS B /IME Blor B K48 o B 3 A LT 40

HPRI,  adjtime() IR [H] -1, FFRE errno N RAIMEHZ —:

EFAULT delta 5§, olddelta /& & 4R 4t .
EINVAL delta ¥5 & I i B 1 KB i /)
EPERM I I 751 CAP_SYS_TIME LR .

RFC 1305 5 L T —AN L adjtime() SR F ARt 3 42 7 2% 50 5 oK RH BN &2 2%
(RIS b i 2 550 9% . Linux H adjtimex() 224818 F S2 B0 T %5002

#include <sys/timex. h>

int adjtimex (struct timex *adj);
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Wi adjtimex() AT LOKE A% L5 I A)AH OC 1) Z 8050 IS adj 45 7)1 timex 45
FagAAc e Z G0 AT DA 6 P 1 AR A 3% &5 74 745 (1) modes 7 BRI A1 1 B b 2
183k A <sys/time.h> H1 g T timex 45 1 14

struct timex {
int modes; /* mode selector */
long offset; /* time offset (usec) */
long freq; /* frequency offset (scaled ppm) */
long maxerror; /* maximum error (usec) */
long esterror; /* estimated error (usec) */
int status; /* clock status */
constant; /* PLL time constant */
long precision; /* clock precision (usec) */
long tolerance; /* clock frequency tolerance

(ppm) */

struct timeval time; /* current time */
long tick; /* usecs between clock ticks */

};
modes Bt H 82 N UL bR B AL 3% A7 501 45 5 -

ADJ_OFFSET Mt offset ¥ I [ (% 5

ADJ_FREQUENCY WL freq WCE AR WL & .

ADJ_MAXERROR 18 1 maxerror ¥ i KA R 1E

ADJ_ESTERROR Wil esterror BB AN T DR {H -

ADJ_STATUS W status BB I EOIRAS

ADJ_TIMECONST W constant W EBIAHIA (PLL) I [A] % & .

ADJ_TICK I tick W E N AP TEIE S A .

ADJ_OFFSET_SINGLESHOT i /] f&] #.55.9% (15 41 adjtime) ik offset B & — I
() i 7%

U2k modes 52 0, v BCE . HAHAT CAP.SYS TIME BURKIHI /A4 fig
25 modes WXAEFAE; AL TH P 0], K% E mode N 0, M E S, H
ANREBCEAT AT o
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SN, adjtimex() 3R [B] 24 FT I BIOIR A, & RAJLAMEZ —:
TIME_OK &bt [7] 20,
TIME_INS R4 —HD.
TIME DEL 2 Fx—H#b,
TIME_OOP 14 Uf IEAE—/NEFP I REAT
TIME_OOP — [ Wi NIl i HL o

item [TIME_BAD] I A [7] 25 .

RN, adjtimex() 327 -1, JF¥E errno Jy T A RIS Z —:
EFAULT adj AN & — /N Gik3eEr
EINVAL — /85 £ [f] modes, offset B # tick £k
EPERM modes J&E %A, {HiHH %A CAP_SYS_TIME £ .

adjtimex() R4 H 2 Linux F5A o 200 n] B8 P 10 3 S % 451 1n) 3~
adjtime().

RFC 1305 5& X T — AN I, X adjtimex() I 52 IS H T AT
. AMAIEEZAEE, 20 RFC,

10.8 FEERFIZELF

A KPS AL 10 R BRE AT BE R IR CEMS PAT) $ee 0 — Bt |, 25— AN iX
FERTRREL,  sleep(), il R HEFEMEAR H seconds ¥5 5 I FD AL

#include <unistd. h>

unsigned int sleep (unsigned int seconds);

R IR PR BERR PO E . it B, B IR 91 0, {H 2 R H0n] ik 1]
T 0 FALHE seconds Z [AJFIME CEEANHE— MG 5 Ik 7 HEARD o XAMEAS
BE erno. K2 sleep() U] 7 AN S HERE SE B LIEIR 72 A, DIMm#EE K
HCARL AR [FME T .

sleep (7); /* sleep seven seconds */
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G0 SR 1 Ay B2 R T FE O 2] 8 o B TE) ) 0%, R AT DA U k[P R >k 4k 22 3
sleep(), FELEJI[H] 0,

unsigned int s = 5;

/* sleep five seconds: no ifs, ands, or buts
about it */
while ((s = sleep (s)))

.
4

10.8.1 R FEEER

USSR (RRE AT I MR S AE 2 RAEAR T o 78— D EUCERAE R S8 LA b
ELAUEAKAE, P AR 400 5 SEAE AP RS R IEENR . — 1 usleep():

/* BSD version */
#include <unistd. h>

void usleep (unsigned long usec);

/* SUSv2 version */
#define XOPEN SOURCE 500

#include <unistd. h>

int usleep (useconds t usec);

10.8.2 Linux AYSERT 35

%1 H usleep() 7] LA & EFEIEAR usec TFY . ANSERTJE, BSD F Single
UNIX Specification (F.— UNIX #i5) 7&iZ% ek £ g L EREA RIS W, BSD
JRAATH — AR 5 KA, I HEA R A, SR SUS fRASE X usleep() #:52
— A~ useconds_t &MY, FRIR [A]— AN, W1 XOPEN_SOURCE & X4 500 5§ #
BORIME,  Linux 5t A1 SUS —#f. 41 XOPEN_SOURCE #5& X, ##H W EfH/h
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500, Linux i1 BSD —#f,

SUS MRATE S YR [B] 0, AR [A] -1, &35 ermo (L5 MR (H
SETWr I 4 EINTR, H T usecs A KM 3 SR 4512 8 EINVAL (fF Linux I, %
KA FEA TG B AR R BV, EAEZE R A S HID .

P VG,  useconds_t ZEAY & GE AL S KAE A 1,000,000 1) G155 4471,

AR R 2 [ R 5, LA 7 Unix RG] BE SR, AR ELEIR
(R ACHS AL 45 useconds_t AL MR L. O TR W Re A v BB AEYE, B
WSHUE TR T3, I EAZAMMT usleep() 13 [H]{1 :

void usleep (unsigned int usec);
LR

unsigned int usecs = 200;

usleep (usecs);
EAE AT LA 2 1 R U ANFTE R, JF BT DA I 4 2%«

errno = 0;
usleep (1000);
if (errno)

perror ("usleep”);
(ERX RZHREFP R, EADFAR A WA KL usleep() HIHH 2.
10.8.3 4D L 45 5 REER

Linux A% Al usleep() B8 %, 1y A2 204 174> BN fig H. ] EASE (b 75
ZH0RS JEE (1 b5 KK

nanosleep():

#define POSIX C_SOURCE 199309

#include <time. h>

int nanosleep (const struct timespec *req,

struct timespec *rem);

348



10T A

%2 A nanosleep(), fd BEFEHEAR req BT @ (IR TR], JFiR[E] 0. #5 BRI, 1
MR A -1, H 1% & errno R AH N AH. 41— N5 5 47 W 7 IEAR, I8 H AT 7 Fe
S I 1) 9 FE 58 Z AT IR [l ZERX FPH5 &L R,  nanosleep() i 1] -1, Jf % & errno A
EINTR. #15 rem A~ /& NULL, R T 42 BRI (7] Creq P B BERR AED TR
rem H. FEFREESEHWA, ¥ rem ESEML L req (BATZIETR) »

T2 e AT EY errno fH :

EFAULT req 5(# rem A& & 1EFREN .
EINVAL req H'—/N 7B AR,

FE—AH DL R, VAR

struct timespec req = { .tv sec = 0,

.tv _nsec = 200 };

/* sleep for 200 ns */
ret = nanosleep (&req, NULL);
if (ret)

perror (”“nanosleep”);
T A TN AT T IS T 58 AN SO gk L 1] 1

struct timespec req = { .tv_sec = 0,
.tv _nsec = 1369 };
struct timespec rem;

int ret;

/* sleep for 1369 ns */

retry:
ret = nanosleep (&reqg, é&rem);
if (ret) {

if (errno == EINTR) {

/* retry, with the provided time
remaining */

req. tv_sec = rem tv sec;
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req. tv_nsec = rem tv nsec;
goto retry;

}

perror (”“nanosleep”);

}

W, NGRS AN MIE IR AR, EnBEi ), wl Llik 3
CEERVE S

struct timespec req = { .tv sec =1,

.tv nsec =0 };
struct timespec rem, *a = &req, *b = &rem;
/* sleep for 1s */
while (nanosleep (a, b) && errno == EINTR) {

struct timespec *tmp = a;
a = b;
b = tmp;

}

nanosleep() #% T sleep() F1 usleep() 13 JL/MI £

o TEMLANFPIRGRE, HoAth iy H e HE HEAD ol T R B

e POSIX.1b 5.

o ANEHIE TREM CZITEMH ML G IR .

ROEA X2 A, R 28758 6 m T 4 usleep() 1 A 22
nanosleep()——JIT 3¢ &2 /b ik R 8/ (K R 748 ] sleep(). A4 nanosleep() & POSIX
e, I HAEHGE S, Bl e (R~ e LD
AEH sleep() 84 usleep()»

10.8.4 SEIEERAMIS R FE

FATE S WARE T 5B i (] o6 . #EAh, POSIX 4R flt 17—
2% 1Y TR HES R 2«

#include <time. h>
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int clock nanosleep (clockid t clock id,
int flags,
const struct timespec *req,

struct timespec *rem);

clock nanosleep() 14T K241 T nanosleep(). =KFr L, XA H:

ret = nanosleep (&req, &rem);

A T IEAS I -

ret = clock nanosleep (CLOCK REALTIME, 0, é&req,

&rem) ;

P35 1 22 76T clock id Al flags 4. w75 $5 ¢ 7 H KA i i ) 98, BLAR
RANBe T W BERE R CPU B %F (4] i1 CLOCK PROCESS_CPUTIME_ID) , A
ok KR 3 IS R 5 R AV s AR A AT AT AT S BT Dk R A R R
L, XA R )R 5 R

B 1D 88 (140 326 B R - R Lk N BRI (740 1o o SR R RS2 e IR 381 A 44
XTI A, CLOCK_REALTIME K ME A& d5c 4 I 3560 4 SR AR ¥4 % Bl R 55 AN AHD6
I TE],  CLOCK_MONITONIC 4 %5 & P AR (1 i [) 95

flags ¥ & TIMER_ABSTIME 5 0. %1% J& TIMER_ABSTIME, req 4&7€
() A — AN LEXE BRI TR B IXFF AL BEAR P T — N e & & . A T iR 1%
SR, o DB & — AN BERE AL T I TO, AR ZEREAR 2 A (8] T1. 7E TO B, i
FEU T clock gettime() >R HXAS 4/ B [A] (TO) o 2R 5 M T1 w25 TO, 15 2|
Y, f£iB%5 clock nanosleep(). & 3k B 1) F0E R BE N MEAIG 2 1], 52 iy 22— 4%
IS TR) (1) o SR TTTRE RS PR A2, SR 3 S 1) 3 R A48 U0 32 2 25 A 8 2 4 Bl o R
AN TR R, X TR O, R QT AR ER? A B Y w1, v S R
7, LA RSE bR BRI 2 TA) S A AR 3 S 4 )

TIMER_ABSTIME #5 s SR VFBERE B & T1, A 17 565+, 7E45 & N [H]
PEE TUAT, WAZ S — B ZI R W B35 s i TR 5 0 2 i i e) 2 &8 i
T1, i HZEIIR[A],

1R ARE — NI BRI AN L0 BEAR . N1 )7, HEREREAR 1.5 04,
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struct timespec ts = { .tv sec =1, .tv nsec =
500000000 1}

int ret;

ret = clock nanosleep (CLOCK MONOTONIC, O, &ts,
NULL) ;
if (ret)

perror (“clock nanosleep”);

KR Y, R T R 511 B RS 380 AN 4 56 IF 1), A6 A8 b 2 clock_gettime() 1 T
&[] CLOCK_MONOTONIC I [a) 35 2 Ji & wf i — Fb 4 o

struct timespec ts;

int ret;

/* we want to sleep until one second from NOW */
ret = clock gettime (CLOCK MONOTONIC, &ts);
if (ret) {

perror (“clock gettime”);

return;

ts. tv_sec += 1;
printf (”“We want to sleep until sec=%1d
nsec=%1d\n”,
ts. tv _sec, ts.tv nsec);
ret = clock nanosleep (CLOCK MONOTONIC,
TIMER ABSTIME,
&ts, NULL);
if (ret)

perror (“clock nanosleep”);

K2 B R /5 B A AR, DR A ABATT B I I T AN+ 20 7™ o SR
FELCSTIN BERE, O0F I () FESRAR 2774, i 4 6 TR M R JBE S 7 A v AE 1) L AT R
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PR S A 4
10.8.5 sleep BY—FhA] FZ1E LI
(A2 FRATHE 2 — 5 2 2 select():

#include <sys/select. h>

int select (int n,
fd set *readfds,
fd set *writefds,
fd set *exceptfds,

struct timeval *timeout);

IES IS BT 2 A, select() Fe it T A SEHLNV AP RS B2 nT A% Al BRI 1)
Tiike fEARK—BCS ] N, AT A A Y Unix F2 7 T sleep() JG 74 16 A2 Ko 8T 1) e
HIG 77 K R DL AR K K. usleep() HAZLES N R G _LARSLIL, 1 nanosleep()
EEAEME . TFRE RN select() I n 1L18 0, FF45 A =4 fd_set 54t & ik
NULL, PLAAE T IR () I (A 4% 45 timeout, =242 7 —Fh ol B d_HAT 200 5 v
b E A AR«

struct timeval tv = { .tv sec = 0,

.tv usec = 757 };

/* sleep for 757 us */
select (0, NULL, NULL, NULL, &twv);

U Rty B R TR Unix RETM Al B AENE, AEH] select() n] g2 IR B if
INpARF

10.8.6 #BRR

AT 18 1R B A S PR AIE R A /D I R AR S A I TR) (i o (el A R ok
RN HANNE D0 o WEHREEFEANTE 25 € 19 I [A) 28 AN IR [P Bl H A7 A5 B ol vl
HE, o ol M HER P ) T i 5 I )

X EL S AT LAY AG T ] 50 1 AT

e me el s, W
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W] o SNy s R R, (HL U FE 2% AT REIE B T 34— ME S5 18T

SRTIX H o] U — AN BN B i SR o I 43 E8 B (timer overruns). >4 32 I
i IRRLRE Bl 5K PR N TR T) B8 K It 23 A AR IR R i o 28 oK U, {188 R 40 5 I
ARE 10 R A — RARINE 5, TEFR R 1 2R EIR . REH B 10 =1
(R ARG S8 TS U0 8 e 12 IS R AH G B A O o gk 7 A e R v mie D) o i SR R AR
RACHENR G K I, & I 88 0h & T RIS 56 1 =28, — U8 B H——/A
1 =W, ERIMIE (128 Fond 2, MmN MR . R, R E
IS gt L5 E AR U SR MR IS MG AR RIS 5, 45 TR IY 10 ZAP R AN 2 A iR I
o W, HEEKSZHEER ZM! i, SALD 1 2PRER A4, F
Bpkat, — AN X BRI E N ER o X2 1L

i HI POSIX IS] b4 £1 1 v G 255 IF TRD 9, 8 FH B 10 HZ A8, 7] PAysk b e
I g5 R

10.8.7 BXEER

DR AT BE AR UG, R 12 RS T G A P TR o 30 O U X AR AE A 3, fEL )
LN NP i b 7 R AV 0 3 T Al ey 2 T N PR L AR 37 S B
FAE N R AR ARNEREMI BETE o AESCPF R IR AT R IE, 0V A A% R Ak B8 I AT e
MR TERE I ACHS, TR UL . P RX RENS AL BERE NI 47 4 RIRH 28, JF R AE %
I MR, I AN LR BERE N T S R SR Al A T AN T (R 2

10.9 ER 22

SE I AP T A8 — o I RO 25 5 A E R I AL A o o I 4 IS T 75 4D IS T
MY ZE IR (delay) , BN I H (expiration) o P A% IE &0 3EFE @ I 2% © 28 21 39
177 N EM#A K. Linux WAEZRAME T JLRGE R &8, RATBEE K ——1hig.

JE N ZRAEIR 2 15 0L N #RAER A M, Bl ansERb il 60 b4, BE 7R3 ANH
FE AL I R FR 23247 500 200 )5 BUH B

10.9.1 T&] B2 B9 jiH] 4
alarm() A& i T8 5010 cg I 28 42 1 .

#include <unistd. h>
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unsigned int alarm (unsigned int seconds);

Xt 1% PR BT R 2 AF BLSE I TR] (real time)seconds 78 2 J5 Kf SIGALRM 155 5 &
SRR, R R E T AR AL BE, A BRI AR S, I T R
B, FHIRBIE TR R T A Wi seconds J& 0, LB B Z BTG5, HAK
BT R [ B

AHBE R I T Z R B, 752504 SIGALRM 15 Sy M — /M5 S F . (5
SSRGS AR AAAET —FE AL, ) T A ByE M T — A
SIGALRM At ¥ FE 7, alarm_handler(), FF¥ & T —A FoRD &P A 1) 46 -

void alarm handler (int signum)

{

printf (”Five seconds passed!\n”);

void func (void)

{
signal (SIGALRM, alarm handler);

alarm (5);

pause ();

10.9.2 [ &k ERT =S

) BE I R R e, B ELAE 4.2BSD Y, HETCV& A& POSIX FrifE, &
A DAL L alarm() BE 22 1355

#include <sys/time. h>

int getitimer (int which,

struct itimerval *value);

int setitimer (int which,
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const struct itimerval *value,

struct itimerval *ovalue);

) 8% B 2% A alarm() (306 7 AL, HE e A3IE )G A&, A =4
AR 2 — T T AE:
ITIMER REAL Il & ¥ 52 I [al. 4 $i5 o€ B9 2 S wf | o 2 05, W 8%
SIGALRM 15 5 K 4 it F .
ITIMER_VIRTUAL R {EJEFE 7 205 8] AR S AT I oD o 24 48 e 1) J0E R ) 18] ot
)5, WHEF SIGVTALRM & 45 fs
ITIMER_PROF TEERE AT BA S A% Ry gk Rl 25 I (48 4n 58 1 — A R 4 1A
D #soib. et and 205, WAR SIGPROF 55
R, XA — A ITIMER _VIRTUAL JEH], IXFERE
Jr el e 4 e R Y A PP T A A A I T
ITIMER _REAL 76 2 [ 5 [5) F11 alarm() #H [5); 55 A0 5 A 800k T 350 17 75 e 1R
A
itimeval Z5 4 74 SLVF P 558 I ok S sl 2 - I R, SR 7, Wi
R ) Y= BT IR

struct itimerval {
struct timeval it interval; /* next value */
struct timeval it value; /* current value */

b
(012,56 Hi AT DS (AR Z0RS B 1Y) timeval 45 8444«

struct timeval {
long tv_sec; /* seconds */
long tv usec; /* microseconds */

};

settimer() ¥ & — L I H ) 24 it_value R E IS 28 . — HLIFK @ it_value, W
W Ad ] it_interval T8 & I K FE i @ B 2% 24 it_value 18 3] O B, B (7] A) 5 )
BB N itlinterval. W1 5 I 48 K2 H. it_interval 4y 0, W ASTEJE @ 8. K
UK, R — NGB E I 28 itvalue B RCE R 0, WE I 2445 10, JF HASTE
=B
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IR ovalue A& NULL, WJ4xiR 0] which Z$ 78 [ 1] B 5 I 28 (1T —ME

getitimer() 1 [H] which 28 714 (%) [] 8 I 2% 1R 22 Hij {8

PHAN B ECLE J3 D I 1] 0, JF AR BT I R [E] -1, & errno i R AIME Z
EFAULT value 8¢ # ovalue AN & & vEF64Er .
EINVAL which ANJ& &% 1) € I 25 28 280

N RARRS BAIEE T — 4 SIGALRM fii 5 4B FE )7 (ZWEIE , HH
(1) B 2 Hof 2% B4 ok SO ) ¥ R S B, e SRR I TR Dk 1 D

void alarm handler (int signo)

{
printf ("Timer hit!\n”);

void foo (void) {
struct itimerval delay;

int ret;

signal (SIGALRM, alarm handler);

delay. it value. tv _sec = 5;
delay. it value. tv _usec = 0;
delay. it interval. tv sec = 1;
delay. it interval. tv usec = 0;
ret = setitimer (ITIMER REAL, é&delay, NULL);
if (ret) {

perror (”“setitimer”);

return;

pause ( );
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— 4 Unix R4l SIGALRM 23 T sleep() £ usleep(). 1R 4K, alarm()
i setitimer() 4 T SIGALRM. [Kifi, #2757 5420+ 55 /N0y, ANEEE ST H
XL . EE MMM RS A M. MR EFERENER, BF RN
Z A% FH nanosleep(), K24 POSIX #x i A B 52 nanosleep() A~ el HI 5 5. R
BUEI A, P RNV AZAEH setitimer() 580 alarm().

10.9.3 SR ER S

oK ) E ISR ), SR BE 1)k T POSIX IS bk £

POSIX 1 38 IS B k) 5 I 8%, LS W) aR Ak LA A e 28 I B 7 I 245 R 2K
S A = AN B timer_create() #0758 I 8%, timer_settime() #) Uh 1L 52 I 2%,
timer_delete() M 44 52

POSIX 1) & I #% 4 11 2 0 BE 1) A g5 S 1 1), H A 22 dee
1) (R AT B e 22D, RN 2 A S AR . W R A% &
ATV BLE nI A, B4 setitimer() A2 3 4F (L FE

10.9.3.1 BiI—1MERT2E

i F] timer_create() & 37— g I 2%«

#include <signal. h>

#include <time. h>

int timer create (clockid t clockid,
struct sigevent *evp,

timer t *timerid);

% By 8 A timer_create() % 37— A~ 5 POSIX I B clockid AH ¢ 5K ¥ 8 i@ I
a5, A{E timerid T AEAE—ANME— B8 B2 bR D, JFR B0, Z I RO A SR E
E R ERIBAT AR B A T — 1K 2 B FE, 76 )3 308 I 2% 2 00 A4 #8
AR,

N ] 7 POSIX 4 CLOCK_PROCESS_CPUTIME_ID L3 7 T —AN#r
(FE I 2%, IR E I 4% ID 17 fi 2 timer 17

timer t timer;

int ret;
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ret = timer create (CLOCK PROCESS CPUTIME ID,
NULL,
&timer);

if (ret)

perror (“timer create”);

JeWery, AR -1,  timerid WA @ X, WK E errno 4 FAIMEZ —:
EAGAIN Rl /b 2 1 1 98 Y5k 58 i K o
EINVAL  clockid 5 7& ] POSIX I g JEL i
ENOTSUP clockid $i5 5& (] POSIX I #1535, (HIE R GEA SCREAT FH % I 2R o &
I %% . POSIX fR1E BT 4 sL B % #F CLOCK REALTIME I #1445
I8 o L e IR IRl 75 S RO T AN [R50
evp Z 4 (AFE NULL 451 F) 58 T 4 i 28 2 W10 ) S 20l . Sk SO F
<signal.h> & X T %45k, & BRI TR U A mT L, 334 5 L
RS

#include <signal. h>

struct sigevent {
union sigval sigev value;
int sigev signo;
int sigev notify;
void (*sigev notify function) (union sigval);
pthread attr t *sigev notify attributes;
b7

union sigval {
int sival int;
void *sival ptr;
i
FEFE T Il ) POSIX & I 5% 231 I, 76 Y A% A8 2 ] 308 %0 1 2 1) i) B A
B2 RE N, B RVFRER TR € WK ROX AR 5, BRI E A
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B B B A5 5 I 2 B I 58 il B Dl fig. JE R AR T I s o S I AT O
sigev_notify Kfgx, WAHEL T =/MEZ —:
SIGEV.NONE /™ “#F[f” 4. 2 a2, A2 #ARAE.
SIGEV_SIGNAL Y45& I 28 2N, %45 3R ik — AN i sigev_signo 45 7€ IS
S HE ST F,  sivalue # ¥ & sigev_value.
SIGEV_THREAD i€ N ds il I, A% E AV g (et fe ), Jf
1k H AT sigev_notify_function, ¥ sigev_value i Ky ‘& M — [ 2
o ZEFRAIXA RBUR PR 2408, W sigev_notify attributes
ANJENULL, pthread attr_t 45 #4702 LT Hr &R 14T 4 .
AR AT A 2, W evp & NULL, 5 B 2% 117 21 S8 &0 fiscan
1 :sigev_notify 4 SIGEV_SIGNAL, sigev_signo & SIGALRM, sigev_value } &
B2 1D B Ul, SR IH DT X L8 g i 4% DL POSIX [a] & e i 4% 1 5 St 4718
Fio ARmE I F e X7, mTRMECE 2 1) TAE!
N R T @S T AN T CLOCK _REALTIME [F) 78 IN 8% 4 52 I 28 51 1
I, AR SIGUSRI {55, JF3E si_value ¥ A7 it 22 I #45 1D (¥ HE{E -

struct sigevent evp;
timer t timer;

int ret;

evp. sigev value.sival ptr = &timer;
evp. sigev notify = SIGEV SIGNAL;
evp. sigev _signo = SIGUSRIL;
ret = timer create (CLOCK REALTIME,
&evp,
&timer);
if (ret)

perror (“timer create”);

10.9.4 & E EMT =8

H1 timer_create() & 37 1 2E B 2% 42 R W & ). 7] L F timer_settime() ¥ L 5
2 SIS R DT I 4 T I
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#include <time. h>

int timer settime (timer t timerid,
int flags,
const struct itimerspec *value,

struct itimerspec *ovalue);

B 2 i timer_settime() ¥ % & timerid 5 J€ (1) € I #% 89 1 3 15 18] 4

value,value ) timerspec 45 14

struct itimerspec {
struct timespec it interval; /* next value */

struct timespec it value; /* current value */
i
& setitimer() —#f, it-value 35 5€ T 24§ € I 28 1 WIS [A) . =4 58 I 48 1 1
INf, #F H it-interval (R4 55T it_value. 412R it.interval &% 0, & I 2% AN 2 (R €
2%, JFTE itvalue &I 5152110847 o
[E] i — N Z BT PE B N A, timespec 454 44 TT LB (LA B0 RS i -

struct timespec {
time t tv sec; /* seconds */
long tv nsec; /* nanoseconds */

};

W flags & TIMER _ABSTIME, value ¥5 & (19 i 8] D) Jhy 2655 B[] CRUAR S+
IS TR AR PR BR A SRR A SO o X ANME TE B #R A PT LAGRE S0 AE SR B fi I (Al o
SRCRE G PRI TR) ZE 4B A AR OR IS 1) A DA R W B o I i I 7= A s e 4 F . TR
ATRLZ LSR5 “ N P HEIR TV .

W ovalue At NULL, 2 i€ I 2 () 3 S0 I [A)Ks A7 i £ itimerspec HYo 401
B I 28 WKW BE, AR B DR BB R 0.

i timer {H K]0k 2 1 H timer_create() #4617 7€ ) 2%, 1 M A AR AL £
Y ANRERD I U PR U S I s

struct itimerspec ts;
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int ret;

ts. it interval. tv _sec = 1;
ts. it interval. tv _nsec = 0;
ts. it value. tv sec = 1;

ts. it value. tv nsec = 0;

ret = timer settime (timer, 0, &ts, NULL);
if (ret)

perror (“timer settime”);

10.9.4.1 BY15 E B 28 B33 BA R (8]
PRAT LAAEAEART I ZI450 ) timer_gettime () R — AN I 28 F0 3k 39 ) [R) 1T AN 04

WEE:

#include <time. h>

int timer gettime (timer t timerid,
struct itimerspec *value);

J ) H timer_gettime() ¥ timerid 45 52 (19 58 B #4523 I (8] 77 6 2] value $5 7]
Mgttt IRkl 0. RMON, JHIRIE] -1, JfBcE ermo 4 FAMEZ -
EFAULT value A2 51455
EINVAL timerid /N2 &k € I 45 -

HAT

struct itimerspec ts;

int ret;

ret = timer gettime (timer, &ts);
if (ret)
perror (“timer gettime”);

else {
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printf (”“current sec=%1d nsec=%1d\n”,

ts. it value. tv _sec, ts.it value. tv nsec);
printf (”“next sec=%1ld nsec=%1d\n”,

ts. it interval. tv_ sec,

ts. it interval. tv nsec);

10.9.4.2 EVS ER S5 VBRI E
POSIX & M T — /M R A — A5 0 o I 4% H HT 108 I -

#include <time. h>

int timer getoverrun (timer t timerid);

B, timer_getoverrun() 3R [A17E 5 I ok 1 5 51 o I 2 ok 399 ) 8 0 (1
Wl AE 5 R 2 R U, ERATERE Fd, —A 1 =2PE
SENERIZAT T 10 280, WAk [E 9,

R R K T 4% T DELAYTIMER MAX, 4 ] #t 38 1] DELAY-
TIMER_MAX.

RS, ZBRBORF] -1, FH#'E errno &y EINVAL, 1X/NME— 45 52 K W i
timerid 45 & I & N 28 AN B

AT
int ret;
ret = timer getoverrun (timer);
if (ret == -1)

perror (“timer getoverrun”);
else 1f (ret == 0)
printf (”no overrun\n”);
else

printf (”%d overrun(s)\n”, ret);
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10.9.4.3 i Fk £ B 22
B3 — A 52 e AR a7

#include <time. h>

int timer delete (timer t timerid);

% T i timer_delete() B Y 5% /1 timerid $5 52 I & B 2%, IR B 0. KIK
i, PWHIRME -1, I A ermo i EINVAL, X/NME— 4% % & 1 timerid AN & &
LI 8 I 4%
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A GCCX CiEFMY R

MiE A GCCX CiEESHIT B

GCC (GNU %284 4, GNU Compiler Collection) 4 C &5 #fit T Z g~
Jeife, Hrhp)— ey R R REFE)T ROIUH AR AN K2
CHETIRY Y, KZE Wittt 7oA AT A Iy Ge ) B nfs
Ko G AR X LA B AT DL AR T i AR LA AR . oA R X CEE
A 7R, JCHEAERSE R Ge H J7 1

BRI C 1 bt —ISO €99, f#E T GCC Prid i i /9 R i fig. AL
T REDIRES C99 ArAET HIZRAL, (H 5y 4b— Ly R T REAE 1SO C99 HE M T 584
ANFISE . Frdn S AR B R A 1SO C99 b, fEAP 3, FATASHE
MR, e GCC BT A Iy R Dt

Al GNUC

GCC 32 Fi () CIE S L HE MMM GNU CiES . 1£ 90 48, GNUC #R4h T
CiEE AT —Lomly, #MtTRUTEAE, FREHMH. NIRKE. w4
WIm S . 2 HENRE, CHEFHAEATIILE T IS0 C99, X T
GNU C 9 A AR TG bR . SR1T GNU C M FFSE3RA A7 35 W i s 1, VF
% Linux F2)7 R 7E L2 €90 5k C99 AnE AR, 158K & H ¥ 7 GNU C ¥
FErE Gl 2 S AT — AN R D ae

— AN GCC ¥ R ] 12 Linux [N %, WA ™ 15 1 GNU
Co. T, Intel f& 7 FFINFK X Intel C 4wk #s (ICC, Intel C Compiler) 47 50idE,
ICC AEFE# (Linux) A AZFT Al FH RS GNU C § . I, W23 R CLBEA
AR GCC A HHT .

A2 NEXERE

K o8 KA W] D9 IBE Ginline) g 128 458 A0 2 K 12 R B0 1K) 8 BUAC S A2 701 21 o
(R3 o Mk o 2 13 A% ELES AT BR BOA B, 1 AN S K A7 A5 S0 5 O A 1A T I i3k
B iz e M. IXRFALPRIEE W] LLAR 25 1 R B0 A A B n] LU e 20U H bk 9t
Il RERIAEAL (IR D G P 2 BE 0 K 1A ) R BORT 450 0R P pR 20—l BEAT P04« 4
PRI S A T T N R I, R A AT R, A R SRR 5 DL SRR
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WHE T, ARSI AR K. Bk, A YRR DR R, 55
T IRECA EAR Z s, A AT LUK RS B A 4 1B pR 25

GCC Z¥¥F inline KEEF AR ZE T, M inline /2 45 7~ gn PR a4 pR £ 2k
TR C99 BRI HIE inline JCBE Y-

static inline int foo (void) { /* ... */ }

EMER LB, inline JCBE T U2 — MR, EANDUE FE U B4 ) pR A AT Y
Beo GCC{EpbBEml 3Rt TH RRIIGE, v LAFE 2 g 2R 48 S 2 K 48 2 s B0 T I
e, MW

static inline  attribute  ((
always inline)) int foo (void){ /*...*/
} \right)}

PRI BR AT — A S0 2 LT 0 2 ke AR TR BE %% (preprocessor macro) « GCC
R P I BR B S E AT A, T HE ] AR TR IR A . R RIS

#define max(a,b) ({ a > b ? a: b; })
CIRDRG S WO DTG

static inline max (int a, int b)

{
if (a > b)
return a;

return b;

}

REJy O — B i B T Ik e Bl B K2 BRI R GE 48k, JEHE x86 1, B
ORI R T AR S AR S AR FATAEARH T 2R D0 & A4 A A I pR 2

A3 ZERHRWEX

fE E A F,  GCC 2 AZhik Fd & W I s 8, IR0 LT
Wo — MG DUIX A — DAL BT 2, (HAT IR 5 53 58 ) T L R 80 AN
SIEH TAE. e, MM builtin return address B CAPR M &
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), AWkl e A 1) . {3 noinline T LAAA T P 6 pR 2K

__attribute  ((noinline)) int foo (void) { /* ...

*/ )

A4 FERE

2l R BOS TR BATATA 5E i) pR 2, FLR [PME A S T e B 2 e AR S
K (nonvolatile) H4 &R X TSl 4 )48 5 1) Ui ] 26200t L. At
2K o8 Boa] DAREAT A4k (loop optimization) -T2k s B (subexpression
elimination) . F pure 8 73K 0 bR 50k 4l ok %L

__attribute  ((pure)) int foo (int wval) { /*
*/ 0}
HOL )7 2 strlen() bR 8. AERIAAR RS 00N, w2 DR, %
PR BRI 3R [P AR DR 5 AN AR, DAL R] B 6 v e ok, DO Ak Bl 4
. B LN AU

/* BT ATHET A P e m R E B p +/

for (i=0; i < strlen (p); 1i++)

printf (”%c”, toupper (pl[i]l)):
L B Y B 25 AN FNIE strlen() A2 20 08 B, AT BE AE BRI BRI — IR BR

!
HE BT RO R e 2 X XA UG ARD (A R strlen() FRic 4 SR 2E R B, 9w 5
W F A AR HD

size t len;

len = strlen (p);
for (i=0; i < len; i++)

print (”%c”, toupper (plil])):

Bfs i, SEHRETRO R 0L CEEn AR B2 ) 38 Al e IX A4
while (*p)
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printf (”%c”, toupper (*pt+));

DA D 2 ek B 3R [0 A 2 L ME — i T Rg, DA bk 20 pR H0R 19 void 2 A ik
(K1, e A A i L

AS BERHE

BRI 2 PR S A 1 A bR A X B R BT M A SR AR, AR
REFE N Z 3. DI, 8 (8 o8 20 3R [RE AN B e DL 77 SUAR 2Ek 1 2 8. B
T2l pR B A T N A, 6w eR HE W] DAREAT FLAR AL . H0% BRI 2R abs()
7 SR )8 BRI B (AR E AN BEAT 18 0 DR A7 IR A s A AR A D0 A 2 44 P A 1) /1N 3
1£) o H const JBE T AR L PREL:

__attribute  ((const)) int foo (void) { /*

*/ 0}
L2k B —FF, R A R HOR [ void 2 B s X

6 iR [o] By iF #Y

AR R BRI (L e s ZCh W T exit()), #2751 7] LU noreturn ¢ £
S N SIS ST TR
__attribute  ((noreturn)) void foo (int
val) { /* ... */ }

KA T wRAT A0, B0 H R B A SR B, g% 32 ) a] DLEEAT A4 4
1o BB PR IR [MME H fE A& void.

A7 HECRFREL

I 2R iz pR OB (9] 95 B 7K AN S B0 B Y A7 R3] 44 GRS ] DURA A e 07>
BC OB B0 A A7 R IR B3 BT A IR AT, RERE 53l m] LOKRS i 8 20T malloc AR
0, 100G At ] DLEAT A& M AL -

A AE A AR AT A B A L R TR ) [ — S A AE k. AR R4 AR L, B BT
REARET AR S 7 AR IR AT I, b A WA 4. 2998, B W] BEAT L8 BRI I DL th o i
I A 44 o T SR R S0 [ R S A TC TR P A ik, AN 2 AT AR (R 4R B R 1) R — AN A A7
Hko
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__attribute  ((malloc)) void * get page (void)

—~

int page size;

page size = getpagesize ();
if (page size <= 0)
return NULL;

return malloc (page size);

A8 EEARRBEEIREE

J&Ewarn unused resultfji%?aifjﬁthng BOR AE BEA R A7 B0
HHAEFAREA P P AR, AR A, U B TR

__attribute  ((warn unused result)) int foo

(void) { /* ... */ }
0% A pR £ ) R (R E AR B I, IXAE AL BT DR R Y O3 B A U R
ARG A FEAL T IR M. read() — R R AL IR [FIE AR IR 2L, (HEIZ B
20, ﬁﬁﬁffﬁﬁwarn_unused_result JEHEESEAY T . XIEREAFEIR [
void.
A9 R EHRIE A deprecated
deprecated J& TEFE N gwiEas, =9 0K B0 R FH I = A2 A L

__attribute  ((deprecated)) void foo (void) {
/* ... */ )

AT B+ PR FE R D3N LA o H Bl i 1 e 2
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A.10 B EREERIEA used

TR 00N, PR ey A 1 A% VA S I IR K T o 4 b8 B0H used it
R UUR - G B e RE ) P AL T %R B, RV R T B 2% pR B R AL -

__attribute  ((used)) void foo (void) { /* ...
*/ '}

G T e 2 o LA (R G v i LA B L R BOR A B T . RS
BT 5 R A WA I, e et AE R AR 7. EHEHIN CRAEH]
used M), 420 o BN B B AT IR, S RS 7 AR, JF T RERE 1% R AU
(L&

A.11 BERE S SEFRIE A unused

unused J& £ 7% G P 45 95 € 1K) bR B S BORBAL I, IR Fia s g 25 A7 2
FH N ) e 7 -

void foo (long  attribute  ((unused)) value)

{ /... */}

EAEME R H T FAMEE: AT -W B -Wunused s 35 3E 0, A — L bk H0b 20
VU PE = 56 o 4 0 R B0 28 44 GX AR =5 1R DR ) 5 1 2 A2 5038 15 5 A0 21 ek 20 b 1R 5
D, W RIE AR e B =R M RS 2L

A.12 BERRFITITE (pack)

packed Ji& ' $i5 7~ i 15 45 Xof 2 S8 A A AR N A7 R DU AT RE /N (1 9 A7 25 18]
A GTURNAD » XARTEE ALK B0 T WA 55 2R iz s PR E
SRR BB N, FOR M PTAT AR AR S AT e HBRE AN AR, AT HR
JE AR ATt o I HIACRL K 45 K 1A Hh 10 B AT A2 S 4T 4 52 P 7 1 Joe /s A A 22 [
(Do

struct  attribute  ((packed)) foo (void) {
.}
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PR YL, — DGR S H A char KRR, /52— int KA
R, FE S I R SR int SERL IR AR RO B char R R I 3 AN T LA, M
AR FE AR IAE char A2 81K R — AN A AF Uk R o G 3 S AE DT AR R (] I
B EAE T, DO AR E AT 5. TR A M Ei AR A ST R e e T
T, AR R T LN AT, (AN AT R AR R S5 0 R 55 225K

Al3 EINTEMNRHNENS=

R TR DL A BT T2 A, GOC JE o VR FE BUIR i 40 52 B ) B
AR S Bk R 4 AT R S N 4 9 R 4 0 ABI T 92
(RN SR TR G FFLA AN T 08 00 5 B L, 0 7 0
ftbeard_length, JHIE DU 32 AN IMPERIFE (AR WL IORY 32
REBERASRTHET 4 705005

int beard length  attribute  ((aligned (32)))

R UE, amible e RN T8 R AT IR A RRH 2] — i1
WAEX FFESR AR Ry, ZRAERS C il 5 Mg AAad b 75 EAE R 8
XF SRR AR IR AR A B SR fr e h AT B AR 5, DUk
GAFAT IS, AT DT X AN DR, Linux WAZH 2] T X AEoR.

R TR /N W AR S B 24, JE AT AL GCC ¥ 45 58 78 5 2R B I 6 5% &=
BEAE A T AT 2R B (P S5/ L AE R 55 b B KIS . T THEXACRS Jr BOst e 2 T
Wi parrot height MWNAEXFF &8 A GCC Fr] LAE A 1 e KAE, % AH 105 &
double 7.

short parrot height  attribute  ((aligned))
= 5;

DA A Y A A0S 5, S UAE I T 0 2 R PRIV MG 2 ad Bk Uy A0 55 ) AR
Eo i 2N, HREAR R BRG] (BRI R 2D W] RERE & I
8], DA O g 3 i vl LU T AR BEOK B A IR LS 48 %, DU BER BN A7 AR 45
AN I L BT 2 PR A 2 BT RE A A R R LA X 5 e AR AT 28 Linux /K R 4
P, BERR AR D32 — A /N BN 55 X, A aligned BT di € 1)
X 55 B Ao M B E BRI . BBAR, A RTRE AR B R 32 M, HA
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Gl A I 2 FURE R 55 8 AN, IS B 248 ] 8 AN 7 HEAT 4 5%
Al4d BEeRTEETEHEFESRT

GCC eV RE Y b3 K 43 5y A2 B JBUAE 4 58 IR 35 A7 ds P, X FE AR S 4 AR RE P (1
AN PAT N HAL TR, GCC H, XFEM A SRR “4 R 3 A7 748 2
B o WATOREER B AR 7 as, 1 IACRS A 75 47 4% ebx:

register int *foo asm ("ebx”);

FE 7 03 W 2R UE 3 58 1 5 A7 25 A BE 4% R ZX i PR (function-clobbered) : A
AU, TR E 1) B A7 # 00 J0BE AR S B eR B8R0 L A8 RR B0 IS 2 BEAT OR A7 TN K
52,1 HANBERE AR 3R 45 1 B B AE R G0 ABL 35 € FAE AR Re R i H a2
M TFARAGE, MiFmiarAEZESEGE. BREEFRNFAHGE K
B A ) ebx 7 x86 ZEH4 T A2 GG i) , dmidkds sl s Ik R T A . 4
AR AEAT I, o ILE T FAEA Dl Lo ok B8 Ve Re 3T, LAk 2
MRUFWB . Eelnid, B RAE B MIFE £ (virtual stack frame pointer) 72
HETTANT, KA RIRM b, Jy—J7, B RS S I 35 47 4%
R (g x86 ), ALt A X T . RRFARLEARH THES
WP AL, WAREE Z LR PP XA R AW B, HARE
AR LR 7 b 25 A7 48 BOE BOIAME . 2R 37 A7 48 28 & (1) 75 W N A7 T T A
) R 5P W] 22 i

A15 3T

GCC SeVFRe e B0 A N TR A B AT TN, L o VR 4%, 5 1F1E )
A RE S HE SR RN,  GCC AJ LIS GRS b A7 iy i 4 S Ak, I RE 7T A
R ST IE A RIs T PERE . GCC Y, 2 SCIRIN I TR VAR MER o D4 1 il 2y 33l
BT RLE, AL B AT 1 2

#define likely (x) __builtin expect (!!(x), 1)
#define unlikely(x)  builtin expect (!!(x), 0)

T2 53 n] BLU¥s 08 5 4 ) H likely() 8% % unlikely() $5 A2 5k, PLbsid b iZ K ik
A MTHENE” B CARAUTRENE” o FAIBIFhraa 32 “Aaf e b E7” (W
BI, “nlBENM” )
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int ret;
ret = close (fd);

if (unlikely (ret))

perror (”"close”);
XM, R AT ARR >3 “CTTRE N

const char *home;

home = getenv (”"HOME”);
if (likely (home))
printf (”Your home directory is: %s\n”,
home) ;
else
fprintf (stderr, ”“Environment variable HOME

not set!\n”);

IR R —RE, BT RO T 2 4 SO . — BT RN
2 AT T, PR T e AR 2 TN BT R AR Y0, WA SRS A, Jf
W R ERAEILT I T G 99% MR HR) T 2080 B 115 A B8 10 175 il
T, ARGAZR A RIS “TTRE N EL” B CARFREN LT o AR, AR T
A AR AR A A
A.16 FRENFRIENHIRE

GCC I 0+ typeof, HLAUIG 4 & RIAAXMRA., WiEX EFH, typeof
KRBT IR sizeof() MALERAHIF . Lodon, "RHEAJER A x B ) i A28 & 1) 2R A

typeof (*x)

AT EARTR # ) ok A WY e SR AR A — A B4

typeof (*x) y[42];
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typeof % M1k S “ 224" 1%, W LHNZE REAAE R E AL, 1 HAX
i 7% S AU IR AE R A -

fdefine max(a, b) ({
typeof (a) a = (
typeof (b) b = (b);
a> b? a: Db\

})

A17 FREEBHAEFENFTE

GCC feft Kt Y  alignof  SRIRHUE EX B HIX F5 . XA
FRAAR 2R 45 1 0 ABL 0 0% W M r Ak RS At TR 5F &, K
Y alignof iR [l ABI FUHEREXRT ¥ . W, 1% B 7 R ] B /N %) 5%
o B VLR sizeof #H[A]:

__alignof (int)

WA TR R Ak, FRARIS T ReIR [E] 4, [A 2y 32 47 2 AR S 000 A 4 JH 4 A
WD F AT R SR R Ik A T A EH . RGO R, 3R AR R S R
FH NS () B /N AR RS 555, AN I e (B A B B0 5 i R aligned e 1
Bl B WA SRR FE “RInA B AR SR R Rt i), A iz
Eﬁﬂuﬁﬁ_alignof_ﬁﬁﬂo

tetn, 25 R& LU R 2R 4k

struct ship {
int year built;
char canons;
int mast height;
b

AR ZIAHE Fr B

struct ship my ship;
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printf (”%d\n”,  alignof (my ship. canons));

78 FIRARAS L X 2 R AR 1 N A X SF S AT fE S 3L canons (4 AN
W, fH  alignedof FRIAFAKIRIE 1.

A18 kPR RMEREE

GCC WHE T — AT L3R A3 &5 R 44 v I 1 03 78 12 5 1) A o 1) e A% 8 1K) K Bt
“Fo % offsetof() fE<stddef. h> HE X, I H & ISO CHrHER—#B5r. KZE
SLILERAR 222, XSS B 7RI FR B SRR ERE, T AR MEE . GCC
[PVIX AN ] B, T L34 ] fig B

#define offsetof (type, member)
__builtin offsetof (type, member)

IRV IR A T SRR T type H K 51 member KIS =, WEE, MEEMAATF
WERNZE A EATE N0 FFaR) o B, 58T g5 fik:

struct rowboat {
char *boat name;
unsigned int nr oars;
short length;

b

S B £ Ot B B AR T A2 B O KN, BL R AR S5 R A6 5% il SR RN 78 AT s (1
1E 32 bl b, X 4584k rowboat fllboat name. nr oars. length i off-
setof(), K7 IR [A1 0, 4 F1 8, Linux R4, %% offsetof() T4 & X GCC
RHET s REFP AN FOH E o

A.19 FREXER #UR O] Hb it

GCC $& M~ DURE 4 1y e e (e 4 i s 20 5 T ) (13R [ml 3t ik
INESs 2

void *  builtin return address (unsigned int

level)
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28 level $i 2 V1% 3R [P] o £ FHBE Ccall chain) H B A pR 2016 3R [9] s ki HR
0, fi7 7€ I A2 4 i1 B8 2L (0) 11 3R [0 Mbohiks HU 1, 45 € (1 22 R 4L (f0) 1 4 H
PR AR (F1) Y IR B M ks 2, 45 € B9 T 1 R pR E i A (0] b bk DL 2R
Eo BT pR B f0 2 I pR B DR R (9] 1 f R [R] ik R N A
A%, TR builtin return_address K 7 (FF “u il 25 1
P IR noinline” H YF LD iy & G P A% A KE 1% 08 BOUE D A TG pR B AL B R B
¥ builtin return address fJLF M. W LA RIS 4G B &
A CLRE T oR B B, CASEER S f A 2 . Wk f5 S 856 T H (crash dump util-
ity) + AR VERL AR RS SR AT e SO ik AR IX IR R 4
b, R0 S8l e A BENLA IR [BIE. Ik, RAZSHE 0 4 & B
), dE 0 Y 1% HH TR

A.20 7£ Case H{FHTEE

GCC SCVFAE case W A4S B I ACRS B AE € — ME VB L. — B TR VA X
FER:

case low ... high:

/P

switch (val) {
case 1 ... 10:
/* .. */
break;
case 11 ... 20:
/* ... */
break;
default:
/* ... */
}

FEAL PR ASCII 41K case i A) RIYE FI IR, IXASThREJCHAT M-

case "A" ... 'Z":
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HE, ARG A — A AR E A S g TR SRR, U
& 0 B BEAE IR . NMAZIXFES

case 4 ... 8:
ANELXHE

case 4...8:

A21 void FIREIE STV E RIRIE

£ GCC ', void FRALRHRAT v LUECI k%, pR Bcdia Bt n] LROINRGE . 1E
HASOLUR, ISO C hrifst A su i BRIEEHIZ 501, o ANAEAE void 485K/
XA, RN TR IERR M A . O TIPS, GCC #HHR
[ YA AR/ B0 1A IXRE, R AACAS R a B8 0 1

a++; /* a N eEvoid */

i FH 2 PF 3% T -Wpointer-arith, 76 F 2] FiAY Ew), GCC star 4 —&%51(E
1%‘ o

A22 KBTS EENHEEIFHIBZEN

AT LI AIN, _ attribute  WHIEAZRITEM. A T LI KA
FAPERRR) LY, AR IE G R I WAL B S B AT A P i A AT A1
W,y DO BAT AL A X 2o e Th e A7 — € (3 Bho Jl A ] AL B A%, ARK 5
B ROXA H I A, 3B a) PLEIXEE GCC 9 e BAT B i B R ks 2 SR g 5
AN e GCC (LWL g PEds 2T 20, Bt XLy g L=, K T ik 3
XAHER, AR B BN SK SO, FRAEIR SR 5T 2k SO

#if  GUNC_ >= 3

# undef inline

# define inline inline  attribute
((always inline))

# define  noinline __attribute

((noinline))
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# define  pure

# define  const

# define  noreturn
((noreturn))

# define malloc

# define  must check
((warn unused result))

# define  deprecated
( (deprecated))

# define _ used

# define _ unused

# define  packed

# define  align(x)
(x)))

# define  align max

# define likely(x) L
1)

# define unlikely (x) e
0)

telse

# define  noinline /*

# define  pure /*

# define _ const /*

# define  noreturn /*

# define  malloc /*

# define  must check /*
*/

# define  deprecated /*

# define  used /*

# define  unused /*

# define  packed /*

# define  align(x) /*

__attribute  ((pure))
__attribute  ((const))
__attribute
__attribute  ((malloc))
__attribute
__attribute
__attribute  ((used))
__attribute  ((unused))
__attribute  ((packed))
__attribute  ((aligned
__attribute  ((aligned))

builtin expect (!!(x),

builtin expect (!!(x),

no noinline */

no pure */

no const */

no noreturn */

no malloc */

no warn unused result

no deprecated */

no used */

no unused */

no packed */

no aligned */
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# define align max /* no aligned max */
# define likely (x) (%)

# define unlikely (x) (x)

f#endif

b, AUARAS L e SR 55 7 K R e SO 24 e 4
__pure int foo (void) { /* ... */ }

WHRAE ] GCC w3, BRBGIFRIC I pure JE@ M. WHIRAEH A GCC, Fidm %
Mk pure brid BN (no-op) o i EVERME, FRATAT AL @ AT TR &
Z @b, Db F A BT LA E S, A S A R

XFERPEZ 5, ISR WS, FHRKEE, WA B !
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MixB Z%HEH

X4 HAHE T R G A AH DS HERR 52, 43 DS b AT A 4. i s A
F I I A T EEX L E A BT A AR O R s ar A i AR A B
RN T ARR 8 3, PR A X L5,

B BEET TR N AR R B A B R DA B (Bl C i), KLk
W) S S6) A5 1) AN 78, B IS 44 gdb,  Subversion (svn) , DL A HEEAE RS
WO RS . S A — S Py e 1 Il R T A Ve () A ) 2 2k
FEgE). e AN AW, I KKIEFT A4 B8R, X HBRaEA L
IS PRAT LA B e AR .

B.l CIESREFZITRIAXFE

UTBENHT ZREMENBHIES —CiET. WRIRARAG NS
Ci s, LT GHULREMZ ! ) Mz mfEftd i, 2
by AR——LL K&R M A N F—— B & A D B2 . e 18] A0 1) s T AR 4
PRI T C o 5 BT sk

The C Programming Language, 2nd ed. Brian W. Kernighan and Dennis M. Ritchie.
Prentice Hall, 1988. X A& 15 iy C F& /7 Wil 18 5 HAE & At Ak A Fr 2, 8 FR1E C
BE XA,

C in a Nutshell. Peter Prinz and Tony Crawford. O’ Reilly Media, 2005. — A%
RIFWRT ClES M C A FER 1548,  C Pocket Reference. Peter Prinz and Ulla
Kirch-Prinz. Translated by Tony Crawford. O’ Reilly Media, 2002. — 43 {&j 1 & 2 19
CiEEZS%, & H B2 &AM ANSI C99 tx#fE. Expert C Programming. Peter
van der Linden. Prentice Hall, 1994. iZ 5%} C & 5 R /D A NFT G358 43 34T T
— UK R BR, AT SO INIE VR S NI I A R M BRI % AR T JE
Sk, AR ER . C Programming FAQs: Frequently Asked Questions, 2nd ed.
Steve Summit. Addison-Wesley, 1995.

XA KA S FEHE T I 400 /> C P Bt il 5 1H WL 8 (55 o UF
% FAQ 1E C i 5 LRI /S — ik, (X — S B o) L o) 25, A2 d
T2 CREFF A Bl an RARBEME D IT AT X L8 “XH” , IRZAEx 2 — A C
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EE AL ZME— ARSI E ANSI C99, MIX i & 2l sk —seai i, (3%
AHOT R BPOLMTBIE) « WEFEERE, 0L RArNSHee
2T BT

B.2 Linux RiZHIHE K &

N T HE A A 2 4 Linux B AR OC B, P ESE T AR RS
IS EE (BT, IPC, LLK pthreads) , A Linux %ifi T H (CVS, GNU
Make, LLA Subversion) o

Unix Network Programming, Volume 1: The Sockets Networking API, 3rd ed. W.
Rich- ard Stevens et al. Addison-Wesley, 2003. EH:5 API [NZEX B & A5 IFAZ
B Linux 1), A dpi B 8] T IPv6.

UNIX Network Programming, Volume 2: Interprocess Communications, 2nd ed. W.
Richard Stevens. Prentice Hall, 1998. S F-#tf2 (a1l {5 (IPC) MI4ifE: 15118

PThreads Programming: A POSIX Standard for Better Multiprocessing. Bradford
Nichols etal. O’ Reilly Media, 1996. 5¢T- POSIX £ API—pthreads [ PFik .

Managing Projects with GNU Make, 3rd ed. Robert Mecklenburg. O’ Reilly Me-
dia, 2004. 5% T GNU Make—Linux b S 32 8200 H 28 4 T H i 48 LR IE

Essential CVS, 2nd ed. Jennifer Versperman. O’ Reilly Media, 2006. 2%
CVS—Unix F 5t L JRATE FIAIEAS B ) 20 80 T H i Ze FEHifiak

Version Control with Subversion. Ben Collins-Sussman et al. O’ Reilly Media,
2004. KT+ Subversion—Unix 7 ¢ _F WA $2 AT A 5 BE A D0 75 T 11 N st &y
FIBUA, I Subversion ) =7 AF # 5€ 1%

GDB Pocket Reference. Arnold Robbins. O’ Reilly Media, 2005. — i
gdb—Linux &% I HIEZ T8RS -

Linux in a Nutshell, 5th ed. Ellen Siever et al. O’ Reilly Media, 2005. %} Linux
H A N A I PRI YT, A FR VR 2 Linux FRRMEE NI T A

B.3 Linux A% HIHEKXP &

A A 2 B K Linux A% 5 T . FRATIAT = H L R
ZEBREATHII. B, WM TR PRI RGO TR, W
AT A RVEF I 2> A8 5 3L B3 AT I EAT AZ IR B K. B ), Linux WAZAR
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AR AESE, AN XL PR A 5 A

Linux Kernel Development, 2nd ed. Robert Love. Novell Press, 2005. % 154k & it
H LA T @ Linux WL BT SEILI RGERE 7 I i (IR B4R, A
e MRAEZ @ EREE T o I BANAER APL 2%, [HIN 6 Linux A%
R 50 DA A BT AR e SR A T RS B 18 IR . Linux Device Drivers, 3rd ed.
Jonathan Corbet et al. O” Reilly Media, 2005. A 5 & #F 4% 5 Linux W #% % & X 5)
PP 7 I A fE i v, [R) IR 2 JEH HR 1K APL 2228 T F. SV 0TI 2 3 4% K
g, AR PR R DU &SRR 02 A (BHER D4R ST Linux WAL ) R 4
FEIT 0)o 1% P52 FRAE Linux AL 5 T 1046 25 058

B4 RIERGIITHIERHEE

XA PBAZ AN Linux 1, 12 WNEIR EAA8E RGO 5. 1E
WP AEAAD B s OIS RE, X ARIBEAT i B2 3L B R G — A R4 GRU B
filo

Operating Systems, 3rd ed. Harvey Deitel et al. Prentice Hall, 2003. ¥21E R4 %
BRI B AR, (RIS I AR B AR A 1 S R TR AR 2 M. AE BT ERAT
Rgivot AR, KRR ERMEBE RSV E, St HiER.

UNIX Systems for Modern Architectures: Symmetric Multiprocessing and Caching
for Kernel Programming. Curt Schimmel. Addison-Wesley, 1994.

RE TR G MFEN R RAR, HIZA N IR R ek MBS /£ R gr i it
T YRR . i e
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