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FIPDP-7 LHiA. FTHE -TEIFHFEZHE, Thompson M Ritchie Z& PDP-7 LB T
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FEFFEERE. SRINEETIREFRENESH, BERKAENRAIRENE, XN&EH
K (kemel), KB RRANRERAIPEFNREE. BEYEFRFEBTATEHAOES M,
FrLh, MEABFNEAREHMT 2BENE, REZRENAES FHE 4 LETH UNIX £
s, L, FEBETHRFKABFLERACHSFRAOBFRREETFHE
Hibblag .

SNERER, Eichell REAERTF (ed G vi), REHASIH—-HAWENLHAKARW
HHEZXEN, ILRAGERENABRAYEANBREUEHRE, FERABESAABRFEZEX
P, HPHBn - SRFRTHEENREEER, SRXXANENHS, EE, 8N
ot MBFHEFHAPFPFAABFETUFETX—R. ALY a.omt B C HIFERF &
ERAT R XN RESETF. HUnARFEEREENEFZ AR, AEENFEETE
HAMESE., i, FEN CRHFRF cBAEFHNENE: THACHLAERTY. W
RRERF. LREFREARERF (K EB-SREEF), JUREFELIAHEEER.
BREZENMABRF AL TRTRVNER, BAPEBSNBKELGT &, HISZH A
HEATHCHRE, A%, Y UNX ZEHSBENEFRTAAEHERAFEF4H4AR
REZBR—TEH.

T EUNIXREERFZELRP, EMERER T8 (netive operating system) N, HEBRESRTHENEFED, #
BUNXFHRBCEARS, TRAERTUMEARFRERRERBFEGF UNIX RET T HETE
EELF, KRN —FARHEREATE MERT B8 ([ Lycklama 78], ¥EMNAKBEER G IBM RH%/370 HK
$L{ Felion 8415 T A UNIVACI100 &% 3 # 4 [ BodenStab 84 ) % 3,
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—AHBRBUTHRENBEEFENNATRAERLBEAHRER, EWshdl, REBEF,
SCCS (source code control system) R X PEEREFAE, BREHTE T “UNIX BH” X—
BHRE LG, BT, ENBRANERBANBERRNEZRS, FELRARBNES XA
HIZERS, BEVIRAFT 4 MREFAH, HPBER ITEFAN, CFF AR E
o, ZBENEAMERERAERMER, EEAMArRETRZEN. RAEEBENESRE
BRAFRAVABREERERTHEN EE, BMEEHETAWNN UNIX BREREBTR.
RUEARNRERAAERMAEERNERTRAZT. 52, AERSET UNIX RE 2B
WARTFHAKBORE, ERHEXTREERS., ZHEHESA “UNIX R&", “HW&" =K
"RE” EARE, HHELRE UNIXBREREHHE, FEHELTXHRFREM,

Hium AER

BH1-1 UNIXRENKFR&GEY

1.3 AR®E

AV EEER UNIX REMRERIE, 008 RE. ABERE 4T (i,
W), JEE LI BRI B B R R R

1.3.1 XHRE%K

UNIX X#RHEENTHA:
* ERKEW.
o« BB —RNEHE,
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- JESF S MER TR ST,

s XM ENK,

s XAFBmHEY,

ESRRE (MRRREFER) ERXHXFF.

XHEREFHLRMR, BHH -TREIR (root) WY S (GEFE 7). XHRESEH
FHRETEHHTABRXEH—TBF (directory), WEHF A ELRCHERETLEH F,
HARIERILH (regular files), BT LLRFH & XH (special device files). X H A H
B2 A {(path name) H{H, BRBREHATERA—-TXHRERNPRE—TXHHAR,
BREE-THREFY, SHRBZAHBLERT. 2 RE—+FHFH, EHH—-4
HE—-HASENR (BF) AEBFHXHE. TTEMNBEAH - THIELFENFTSH, ¥#*
HEWR P38, M XHTUAXGERENERE, TRZEEAVNES4 S B ZFENIE
MR XEATmED. B, BEEZ “/ec/passwd”, “/bin/who” B “‘usr/src/cmd/
who.c” #FREH 12 (@M, B “/bin/passwd” B “/usr/src/date.c” WIARE, —4
BEAARA—CEMBARAA, ATAEREREZ PHMNREL, WM TEERTHHE
HURBRREH, Hit, ENE R “Jdev” Fifi, BEZ “uy0l” GHRNREIELSE
R “Ydev/uy0Ll” B

/ 4 \
fsl bin em\w,mix dev
mb mawy sh  dae  who passwd st bin ﬁ!dkl
cr!ld
mAn.c

12 XHREMTH

£ UNIX R, BFATREBELEERAABBAFHEIHF, MBRBEILERL
MEFRER. BETUEEMNHACHBREERBEZTR, AXHEESRAERANTER
BBREX, B, MXBFPREATFROBLEMREZLY, FENFARNRTHRA
Br, HE, REHEREMBFMLEZN. o, XEBAULEF wif RHEXENE
—FTHEBRRE "B F, WEXCKETF accieom HFERFEKIIR. WHERFHME
FAERMRERS, DAEBRXHPRAEIFTERFENRE, AN, EMNELSFETF
PHRERRSLUNER, DRB—-IEFRABIREERN, WERTRRE SM3E,

AXF @R, BRUBRERIH., RABERTHREFEIFVRER. BR, ATH
HEFASETFFURERACREMARPRHS, B, RERKLURED s (AHX
FeARE) XENEFRBEER RPRAXKF.
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St — A~ S0 AR B VE AT AL 55 3 SO 4RI B 1 access permissions BT B o #7234 68
BANMXEHEAE, HEARPERARARSRFP MY RETFRIFTHR, UEWE. 5
RSN, OREFFERFTRATNE, WHATROERTE. HolRKXERX
HREAREHHRH T A

MFRAAERR, UNIX RREREBR 4. DHERBEXARHRES, SEEXH
ERBREWTRTANR, BFEFRELXARERL4EBE, ENEFREEHGEH
o, #. EREMBELERABE L5, SEACHEAR. REFRFTRSER
THNEPFEAR: BRASIBYBRIENMN U4 FRETHERMN. A TREST
BRREAXHSL, HEMTREMEACHBRTHRMEE, FUASHRFELAR
R HE TR TR,

plim, XRE 13 PR A RENHURFEANRER., BREBFOTRTEER
LFR copy. BMEMAFETERA

copy oldiile newfile

RABER., M, odfile —AMHEXIEL, M newfile R— M HXHFE. RHEI A main
RHERERM arge N R argy PHSEANH, FENEY argy HBT W B EWE, BLE 51 el
APEEnsR, EERFTEH, arge X 3, agv[01 A FHH copy (BEM, B0 8
RBFEE), apvll 18 WERSE oldiile, argv[215B W FRA P newlile. REEBFRETH
AENARERENSRIRETERH, MATEH, MEAFRRKRM open, RETHIXH
oldfile, JEXETH4 “Rik” Bif. URRREAALY, WE - FRARRER creat,
L {8 8 B newfileo HGIERMTHHHFRIBHER 0666 (A#HH), MAKFKANAFETE
Y, BB REBALBATEER — 1, MR open | creat WA LK, MKBFITEHH
WM E, FUEEREE ‘1 WARKAA xit, SREFMNATIFE LA RBT HH
Ia

ES% A open 5 creat B H — A X AMRF (file descriptor) KM, BFMEE M
ERX— T HHRSHREXh. B, BEFRATERF copy, copy #HA—TEFK: AA
HO A read, ABELHPEB —SNEAFR, HRAARZRERNA write, EXERES
T, BAAA read EEFENETHR, YENXXHRMEEN 0, FEFERIX
HREMERIER, RECER BB read HTHAB RN (EXREFHER) HRERX. A
B, T copy EEFLEEREME “0” WHEARA exit, UEREBFRYMERT

ERFUUENENSHEASTHEAXA—RECHAFXARAITHFFTHE
BHEFCHBEE T TR, WA FEOXETUR-IATHFRFOHE, LnEFR
R, &%, TASFTITANER, REZBFAS. B, WNEA

Copy COpY . C NeWsOpY. ¢
CORY COpY NBWCopY

HTE, EXHLTURE—THZR, LW

copy . dircontents
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#include <fonti.h>>
char buffer{ 20481;
int version = 1 B2 RMEMTERE S

main{argc, argv)
int argc:
char "argv( ];

Int fdold, fdnew;

flarge ! = 3)
{
printf{ “need 2 arguments for copy program \ n ™) s
extt(1);
|
fdokd = open(argv[ 11,0 _RDONLY); /+ITHEXHAHE » /
it {tdoid == — 1)
}
printt{ “cannct open flie % s\ n”,argv(1]};
oxit(1);
!
tdnew = creat{argv[2],0666): /+ HIRTHHEARAPREMEREIH =/
if {fcew = = —1}
{
printt{ "cannct create file % s\ n",argv[2]);
exit(1);
I
copy(idold, fdnew) ;
axit(0) 4
}

copy{ old,new)
Int old,new;
{
int count;

while ( (count = read{cld,bulfer , sizeof (buffer) )} >0}
write{ new , buffar , count) ;

W13 ATENXFREF

BEHET " FEROYWARNASHENBEMIH “dircontents” 5 Fi SC#FH HI K
BEHEHRNARRE -AFEY. —AFVHRHARH, HEXHR-TPERXH (TREAA
mkond BIE—FHHR), RERMNBRNE, E—XHFTHRRREFRIAF. LN

copy /dev /Aty terminalread



8 UNIX /R R &

BEXWLELBANTN (FRXfHdevy RAP &) A, HEENSE R A XH
terminalread £, (R4 H P B#F4F control-d WA 45K, K,

copy /dev/ty /dev/tty
RSN LB FEFEAFREMNHENRE,
1.3.2 #HEHRK

— I BFEE—ATHRAFXHE, T—FTHBUWR-PTRTTFHEFRNEHM. £ UNIX R
GLATURRKGTE R (X HEANKSFERFRTREEESF RN, WHBR
HEEZSE LR, FERKFTTLURANFE-TEF (W0 copy) ST LM WA
GRA/AVERBURFSE, K LHERE, dRERTHRBEETREREHN&MBEFHE
e EHEFHRGAANEAGT, ABRFEERIBRTT.

win, EEHTHIAPHBREFRNABRTREAA fork LA T HER. BHT
(child) #HBHFARM fork BILKE— 0EEM, 3 HHEM execl AATT copy BF (B
1-3HEFE). REE execl IXHF “copy” MEFHBE MM S H—HK, RNOBE
“copy” EAEHFWEHRT, HE, execl BERFRUNBHENTEBEF . MR exed @A
RHT, MEAREER, XRFEIVRARSEFRILEZRFHOTH, BT HRIBFEFIAX
Fo Fef, WA ok HRAHE (LHR) AZERARB -1 0ERE, REAM wait
VHCHRTER, HB copy HRK, ITHE “BHEE" HHR, MEEY (BTERF
REATHRGHNEBS, FRERELBVAEHRECEFEERND CRFER X
f)o. i, EARFEFHAETN run, FH - R EN

run oldflle newfile

S IR, MHERE “oldiile” #1 5 “newfile” LIHFHITHRAHBR. BRI MEF
Af “copy” BELEEBMT —AEKN, EEERTHTHREFNANAEIENREWNA -

fork, exec, wait X exite

main( argc, argv)
int arge;
char » argvl);

/e BERATSN: REXMBEIME =/
it (fork(} ==0)
execl( “copy *, 'va'-arg\r[1].ﬂrg\r[2],0)s
wait{ {int "}0);
printf( “copy done \ n )3

14 BRRHHBUER LFNRF

—WPEX, RERAFAAFRFAPEHERRENBF, RERE: ERARETRDN
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"BL” BN FERAAEITE UNX REAE T, S8R EERFNIABETFXE
MERHE UNIXRETHRERPEER. 4B RERF shell REZHMEFH -1 E 0
T, ERAPEMBARKEFZERRTERF, shll AL THHE T FHRERNSR: N
HEME, shel MR THE, hTHBRTHXATFHERN M S, BHSiITPFHKE
FHREHRSHBR.

shell R =FERMNPHS, B8, —PHSBZ2-PTMEXH, CCaZHERDB
(i —4 CEBFE) SiFn N AnAE. F=2#, -1t 4RE Y -5 shell w217
BARTEHH, BE, — I HESR—1TAF shell S (FR—ATUTXMH). ABPHESH
shell AU R OMBRRTF, AR - WRFRHAS, E2BEATREFRNAS (for-in-do-
done 5 while-do-done), H F& M4 Miridr4d (if-then-else-fi), — 4 “¥E&E” (case) BN M
S, —ITEEHBHLEWERNONS (od) REM—G4, shll BEARTRA LR HEYN
W, ARERTH4NA-ZEEABENAEBAAT,

shell E— TG EM B ZFHHREMS, T HRFF A LIES A shell i B i - ¥
KEEF, B shel ERBBMIT -+ G40, EXRE ISR EZHEEET o
217, B, ERAFRENGT, BH, EFRE/EH—ITHSRUTRERERET - Io4
To REVNFTHHFLSHRBREREWITH. LD, BASS

who

18 RO MAT R FE SO bin/whoP R B, TITHISMEREFETRMA £, 4
who $LATH, shell B EHE, RERTHALBAT —T0d. RWEA:

who &

EHEMERAMTER who, B shell T T HIBEURT R $0iES.

EE UNX ZERFUGTENS I ARER —TEHELWEREADNTHE, — 1+
BHYMAREFUMISIHFEALAFEBBEANERHF, AP T EARAT shell % od,
M EE R, UEBEXAREMNBS, FRATXANE R ol

cd /usr/src/utls

I shell UETE RERE R “usr/sre/uts” . AT

cd ../

i shell HAMESBAEBLES “BE" FESEANER: 4 PHLE “.." BH9EY
WEFRLEF,

B shell EA P BETMARABN -84, FURTERE. WRELHER I EFHR
MRE, R, FOBEHE Cshel, AR Bourne shell (M E#MFFE#H Steve Bourne fir
ZH), Cshell Bt—F A E (history) HlH, UBREHFBARERIME A S, X#H

© HE “/Ain" HERSEANTS, FEASRLEIE hel MRMERFA B
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IRRGENREVEAN B2, RF, REAPTURABAFEA -5 R shell
——IEM shell IMEMRAE . BHAR, RERFNRITHF shell, P RHE RAR KT E4HE
RORESD, SFEMRMELN, HREISARAGHER, FNEMNBRTRTRS . XESE
EAPRET T BEIOPRTHE, B shell WREBHRAEEDY -FHBFRIBEN
BAOZMNER AERABRAEALAE S 31 R AY, HAWHEHRREE T shell REEMAR
B, shell WRMBRFECEL TEBHONE (K[Bourne 78] P X T shell BEMHER).

1.3.3 #@HXE

FEHMafE R BRNERE, UINXRENFELARHUBERERE, FAPEBHE M.
BB F, HBEMEIHEE (bulding block) ZWREH &M EF, EEM 10
(redirect 170) MIB AR X EMN A shel HP TR - Eif, #BEARTUFER=4X
#. EFIARMES A (standard input) X EiE, FHAERY (standard output) XHFEE,
BEMEENEAEBRBEYE (sandard error) X Lo 8 R0 R — Mt 24
BRERX=1XH, BTGBV EBYBEEZM, Lin, &

13

HURERPHHFAXATAARERL L, HE, s

I8 > output

FRALERIMREFA creat MEFEREEETABYWHRPHEA “ourpu” WXH L.
HKlsh, wr4fT

mail mib< letter

FTF XM “letter” EXNERMRESA, HEREXHEMAFEIBAFSERENE “mb”
MAR, #REFRMNETRARESH SHEMEEH, N, @i

nroff — mm< docl >doc!.out 2 >efrors

i, XA#HRAEF nroff B8 A docl, BEHH R &b B E 1B XHF docl.out £, FF
EfBEHEESmB X errors £ (IEF “2>"7 BEENLHREF 2 ETHREEE M.
WY, THHRR2 HIRERRTE). BF Is, mail B nroff FAEEMHEERA. &
AR IR AR R R — A 30y shell MBI “<7, “>T R “2>7 F®T, FENT
BRUHBZAEYERYIRESA . FERHREEFRIE,
BoANWGEFEREEY (pipe), ERAFERESEESEE B2 M43 P02 WAy Hl
B, AEBESCEMNEERHEFEAE - TMEEL, SN - LEREENNFEERAK
FEREFMEAAERR, PEXMEE. B RABEARHNBERB _REENRA
BoAXBRGENEMNRLEER, $5, IREXBFRHNVTRET ., &4, &AW
EAEENNRERH R ARBHTH; FEENRFERHRERIHF, 2R®E, &
Rirs, CANEIAE. YEARIIBFELNGERBERN . EARFWETH, BT
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RERAREFRER IOEERMELBAG F RRABE, FATH, RAMEHBIHNE
FRITNE, URESNEF D TAFNRERRIE.
i, BIF grep MR- XM (N grep BH) PH—-ITHEMHRR:

grepmain a.cb.cc.c

#a.c, boe, c.c PHRGAYFHFB “main” W17, BRAMPLEFTERERE LT EE,
TEHRZ—TEHIH:

a.c:main{arge, argy)
b.c: /" here is the main loop in the program */
c.c:main()

WHEER “-17 HBRF we WERRAXHPOTRBTHE. #4675

grepmalna.cb.c c.clwe—1

HERXAHFEIRTFES “main” WTHTHE; KA grep HWHBEESIED we
Fo MTRIEK grep B LMW E, EWNRELOSHOEELE:

3

EHNAEARRBEAR TGN X4,
1.4 MIEEZRS

Bl TEREAANABEZITHARR. NERBRAFPRBIREHEER
fe, UEXREEHAIOAPEC, BB RBNESFH:

AN AFERAR, K1k HERBEREMEBNOHT.

« X ERE CPU LHRITHA AL RE, FrEBUSHFAKE CPU; CPUCHTE
—PER, HENHBFAXN, AEEEEEFARRES - MERRGT, LE, AEEK
REDHENEE,

 HEERTHABIRIE. WEAFELEBE -S4 THEENHRI HaL M,
BERPHBHBABILETEARZIKRGURE. NRRAEBTHEHEERZRS T, MABHE
— P ERENEA RFER (FIMREE (swap device)) EREBBEFRER ., MRAHEEE
THEBTANKREL, T UNX RENLRAFIMBEL (swapping system); MR ER
FREBHREREIVRBE L, MEHEKRAIFRERNRLE (paging system) .

s AEAAFABRENAREMARRMNSE _SHFE. T—-BSERXGRE. AEN
RPXASE_ged, BRAEANERE, U TEROTFTANEXHRE, AR
AP XA BEELFR.

s RFERXENES. B, BERNUAFSRESATEERNTER.

O FLERSEFLMNRE, WELLUN, ROFHESREAN T,
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NERBHRFEZEEHAN, KN, ERHH - ITHEXHFREAXGER-RE, ©
EMASAERRE T EAMX M. Ko, 8230w S8 LR A i,
BEMArEERETHEEL, TEEN - T HEEXLHFTR. BF, ERELENR
%, HRAPRUHEBRIHEMNLBRROMRS, AN ERELESEHR " ELANRF.
e, RBEXH shell EX— I HEBMBEFHFENRE . ERW shell BEEBA, 3
SR, REARONT, IBRFEUREFIOEENS. —MTHAEEAEH
HibBI P st oL T MG shell A AMRAE, RWMHMNMARRENEIIHORE. RIFED
shell —#, XERFEAMROANZRE

1.5 X FE4EIR

UNIX £% F P EBRRGHRAATRI. AP5HE. S #BRET -1 R5E
e, HERBASAAREENELE: HBREREATHEBANYALNHRES. WA
R, REE —AEEE, BEASNREREE BRNRBEAAMEHEK, BERLER
RESHOSRETLHASRE, PHLE, BREE . FREASS, RENBKREN
(REBRAERS) BXHEXEFENRIRAELHAN, AN F UNIX RERE, W
PASBOSRNSCEEBHET.,
G 7 2 (6] I |
cRAETHARBEREIACOHS SEE, BARERNEESRE (SEb
HBHESRNE), BT, BOSTHXBERSFRAKAE it #m, —+#EY
B S E RS RNERLE T TERRERLE, APSTFTRTFROATS
cERHBRSRRAEKS, ERFETHRASNESLIESHR, L, BTUE
& AMHLMIREFTTENES . EAASTRITNEERARTENIES RS,
MEWP, BHERBLESAPERARMTE 8
B, WXAMETEERTRBENEN A RFH A B ¢ D
K, BERERTFABCRURSEERSEL
HEENEARE. B1SEUTR—K8, wEE -°
Eah A LR A B.C. DSk, EHE
YA BT 1 E AR BAT I K 2 TF 3 Gk v
BRREARGHLETFHRMEZ—, BRABKE
RERPHRBERN. NEFAERSAFERYRER M1-5 ETEBRRGE
METREBRE, MESIAPEBN B, ABUGSHSHED A" HREER
“HE" BEERERE, RTESXE, —TEHOETHRTHRES RN BREEMRME,
Hoi, shell @i % G iR FIEEAT 2 8. IE7E 59K shell J58 B0AT B0 P9 B 0 25 R i 3R 1 2L 7 2
B, HHEGE N EBEMS shell, RIS shell 7P A THA, MRS RERDFRRRT
B, WTSENTEES, EXRHEEESTXTLURRI ARBRERM.

1.5.1 HEHSHN

UNIX RERF VOB AR REN S 74 DB CPU. YEREAPEHNHAER, A
BRETHYH ELTX (BRABEEMAANBERSARR), HNEhHER, B HR

K K
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%o KFHERNTHREZE, WBEREBRTRTH LT, FEMEHS, RFQMA42%EH
WREM—B, BREXEBRPNBEAMAOKELRERTREN: YABNRISTEHRS
o, EHARERERN DN, AYEHELROPERS .,

B4 %44 (exception condition) MM EM — T HBIENEMAEME, FMIEETHKT
B, BUTHRIES . BEYESS, ENSRARBHATHSLHRIEH DN AE XN,
WA BHREE - EBESRFNEBRE, FERERBELBEHSSHZERH LR
TH#ES: PHBRANREFRAESORGZMEEN, FEESEM PERS TEZR,
AT — %455 BEE AT, UNIX 25588 B — Rl b i &b 38 o o 2% 1 4 4% 1 .

1.5.2 HEHNHRITER
EXR|ESNE, FHAZLMBE LM EE, BRUREHNAFDE, TRESSH

WEMRHE, ki, FRET -EFEFBNTRE, YA LR
WMERRER, NERTRARBERRR P, B XXt B b ﬁ{tT?aﬁ
HpioEEHRA. THNMNEESF —4HEHEES, 1 Bi
ERBIREFPE BB RITH (processor execation [y—

level), BB ITRERN —BWHE, LIFERRARRMK P~ 1 1R S 8
ZRAPHREE, INATFESEA Y. B 16 KRBT — P
HPATEERA. RARAEREEES DS, MR T+

B SUSHRPEZN, FANPHBEHRH L. DRER W16  JLT AT
TGN, MTERBPRErTEEL,

1.5.3 F#HE=E

EMEWMEERTH#E (RF, EPEEN-82) RBEEEETFPRRE, AR
AEHBEETFTH. YN TBFHITREN, RERBFER—TRFPRBIUES, €
MRS ERMKBLEAR ML, SGENBERZENBE SN, MFERFFENERISE
i, mERHEREEFEREILS ERNRGT 8.

HEFENSRLETHN, ABEAESEIFZR, BEAERARFRFE R REELT
SENELRPSEAYEMLEZSHRA, ARSHNRES—BiE, BRI HAER
B8 (translation), 548 %8 Py A R 0 bk BR S % %7 30 69 AL 38 M hik o 200k St 4 L T HL 38
W RRES, AT UNIX REH A EBM RS REB THAN. A, REHEREFERY
BHLUZRHRAN, BeRANBITHERAMNRFHERARNBERENSEHFNXR,

1.6 FEpE

EEHRT UNX ZRNEI SR, BRERAFSSBOETOARMAXE, RA
BETEHRBAEE, EREAPEZIBOSTIT, X8, AREIVAELHREN
FA#5XAMHRERY. RERITBEFEFABSEIER, SMEFERELTREAK
BRF, REEAEATER VOERAEIEMEFEFEREMERANYLE,

RERAESABESRERRARFENARBIRNE. BRTREMARF LS, AR
EHREPAEH - BEHERNSRE. #EFENES . TRPHFEERSHBERAT . 750
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ZHAE, XAMBREERURRERRFFNLE, UNXREABEREERESIE,
MRENSERELMRERENARSES . ERE—DEAREAR, THXEREME LI EE
EAPRLAERLENE, T-EESABRHERANME, ARENEREHREENE
LIRS S T



E2E R TE

E—FRHTH UNX REFEKNEBRNEL, FEREARERAE L, YABNE
REWRE—IBWEE, GELCHESHIANEH, TRENTTHREENHAT L
AART LB,

2.1 UNIX#BMERZENERER

Christian &3 i, UNIX REXHXHEEHR “HH” WHEE “£o” HER (R
[Christian 83158 239 W ). X#HMABRKXFEHREKLE UNIX RAHBPHH P LoHE, B
21U THEER, THETEHRARBENZMANAEXRE, KNG, ETHTHNEHH
AEERS: AUNIATREANALANEREHNTRE. BR, £XFL, T LE8R
AR N ERERTTEMENERRE AR, BAXERTEIRRNEY 4 H
ioF- X 3 A=

A2-1 A RNBBTEABK: BE. ABEEA., EEARAASEEOKATE L1 ¢
B2MAPEFSABERLA, EEAHTEXRS CRRTHEN SR EE, maEX
EREFARSREARERAFTFRENE S, IS BHATRANSE, AT, LE
ETRRTURSEEEHAETEES AREMA, BEETHEHGEE /O BXR—
BHMHERFUBHESEABANFEANERH. ERENREXEEREARF L, &
i, BX BT R M E MR, XL RERR P REN B8 . THE— T8 — 5,

B2 EPREAENEA R E XA TREXENBARSHABEN T RAX T M
. XBETEAETEXH, HPEEAREXASE, BESREE, EHMXAOFR, U
ENAABHENE. $B T HENAGRALS, LMELREHEM open (HT ik
RE i #THF— P 34#), close, read, write, stat (FH—MXAMHE), chown (M54 FF
HE) B chmod (MEXHERFTN) SEXHFERXE, ZURBI—BHLHRR
AR S BERE,

XHTREFA— B EERTARE, BRNMRAYERES - EERREZR
MEER. SHNHRAR ORERIBETE, UESHENEEWREEER AR
RAOREEE, BEESBRLAREHAERSBRENABRE. R ORERENTE
REMEE, AW, SANESEIBERHIBAENSTFRANLENIRURGFREMNS
RAEMRE. fim, — I REWHEFT ARV BE YRR — R
BERE, CTATFEAFTUERASHNBETHNNATERS “Fif” VOREEDR
FAE, BGRE, ANBRIYERRES, QERAARREENTRE.

HEREHTERANEERAS. ARAER, FHRTERBERAE, YNERF-TXH
TEEXGEARHBRTH, XTHETFRASBEABHTREYE., BB TREAERGARST
XHZH, EEARBEAS, XEEEETRED,

ATERARNARAES fork (RR—MEFAR), exec (BT BFHREESS
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B & s
BiArr .., ]
-o-miﬂ-)t:—ﬂ; I AR IO
Y S " il Aniinfiefinfel
A ESE AL
RO TP ISR ]
Y
HRTRN
I#%%ﬁ \ ....................
\ T . pmay R
T R Ry
! e
SREN
# | Faen
: — L] e
FHRE  RRE
BEEHRY
v # % 8 # Y
R A
M
] #

M21 REABEHR

EEBTHHBBE), exit (HR - PHEBBOHAT), wair (EABHMTSRAAURN -1
ABRE exit HFE), brk (BHAEL T HBRFHERBKRD) R signal (88 B 3
FHBHFHWE), B7EEERXLERLMELERA

FHEESRERTHIRE, EEMnE, ARRKEAESHAGHRETALZER
B, HEREFFS _EF#2AXMERETES, UEFFHERHBIL FHRTHN
&, B EEHRFHAEAMNFEN NN HRSERBT. SRAEBAHBERIFEELESF,
HACARRATAEMAIRNRAE, FAERE CPUREBFORE. Rm, FBNEH
ERAGBRE, Uitk CPUFAKERFRE,

WERBRKF (scheduler) HRIE CPU S REHR., ZHARMELFBKRET, ENE
MHESHRRE BRI CPU, REMNBEI-KWEAFNHET —1THEE, ANMKRBERS
Biil. TRAEEFAFRRREANABHBRAET: HRBHABENREELNH
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aRtEN, 2ERRBABH., #BRREFEILIHER, ABENRLEFNESIHE
B S RESTE, %,

BE, BHAEWGRLETHERSNBER. REEARARIBNTETUE IR
IEEHATH R CPU. WMRMHXFWE, X RS TR )5 T U g T
MEBNNT: PHEFERANENARREN, MEENETFHRFRBERMEFN, XEHE
RBEEYMBTHABRM LT XPHERAMN.

2.2 REEENSE
AR - EIEPABERIELSE, FETHRAMBERR 2-1 HEH MY ERATIRE,
2.2.1 XHTRERGR

— A XFRABEAB PRI B E (inode) A, RIFTERET XHBB RS
LR, FEATENXERAE. FREATHNRTRMESHBER. R3ITAX—R
&R index node 4T, FHWRMAT UNIX REWIRT. BT XBEBRE—-TRI T
A, BRETUALNEF, AR B FHRHAEZRATRL, SIEFBERI
B4 (link), SHBEMEFHR—-IXHE, AESRAFIHZFTR IR, BRE
ZHBERBANERBRFHBER, FHRARRIIZXHMMENRIIWE. flm, MR
— P HEERA

open ( “/fs2/mib/rje/sourcefile”, 1);

MAERE “/f2/mib/ge/sourcefile” BB M E ¥R, H— By — B X8,
WESRGE—THRERNRINE, EMRNBRRASBFIANIKE, RIAFAREEL
XHRED, HRYBHEN, ABEEIRINAE (incore)®RI H AR,

AEEAER AR REENH, XHR (file wable) MBPXAMBFR (user file
descriptor table}s XHFRB—TLRBEOCLEE, BRPXEHEARNEI I EEIE T,
S ERITAABY AN, NEESIRPAIMNETREXANRIF IR &
. SR—HA=MEMBR—HIPAHBERTR., XBRARIINFEAE (inode table), fH
REMAEHRRPPOETREP XANRERAAMENTER . LAHEREECHPHTITR
BR—T-REKBHABETH, FRFERNITHFOABRKTAFRERNR. AP XH
WA RGFHRE-THEBROFATAXE, B22RATRA=SKRERENZAMHEELRE,
T ARGV open MR WA creat, WEGE B — A XHMER (file descriptor), EREN
PXAMBRRPHRIN M. HPATRE WA read M write W, B CHF B A LI B
RAXA#HARE, BERAXARERIVARRINAS, ARIFTAFRAHFPH
Bim, B4, SEARMGHRBELLER, A, RORBUFAX=ZHKRTALRN -4
XAMAREBRNTFRIEZRE T,

UNIX REMERICH (regular file) RERRFEHFMEFREEXIFEORTAE L
BTFRTABEEFRNRN-QOES, FUBA4 UNIX RAEREARTFIREFIHNX

O Yeore" M—RFHOGRUINNE TGN, FREEEEAR,
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AP XH

A NE iR RIITHE
N -""—"z.h_ e A
~. h -------- L

22 XHEEN., THERARHTRA

BHRE, 45, TRTENHHASEER, EXRATHAENS, XHBERE - IERESR
E, #@SFE#TAR (RE13%), AT, YHEERL, TOERRZITRHWAETEABNE
., ~ERXERTUARFTHHARIRS, EMPARERE0 T REITAHREK.
B REATRLITXHRETUSERARR TEBEMERILAORE. AEEERE
REBRIXHARE, MABREE, BEIMXGRERSEGT T EHEESHEANZRESE
(logical device). HESBIRF LA EREE (XHFEK) il SwHEE (HA) Bt
ZREEHR. BREAFHROES, TR, EBEMA “BE" X—-RERIRLEERE -1
EHREE,

— I XHREH—TER/B (logical block) FAIAR, &1 AMMAY 512, 1024, 2048
PEFRSI2ITFIHEEFEE, ZEEBTREXR, E—1TXAREPEBRAPIRER
2 HRAY, ARE—NMEREERBPHAARXIHRENBEBRANMTUEARSN. FRAKXNE
MU TERRBSIHZANERBELREE, AINBESRBAREPREXREN
W, KRBT RSILK BT A, in, —WABR®E IKFVaRReE, SRR
KERESRZFVHRAEER, AW, EHEERESEFRIAMNRE, R 128X
X, WABARKAEMED, ANBRRER, £BB#EHE ‘B X—-RERR—EZEHR, #
BE#EET 4+ ZBRAT IKFEFVEE, RESFUHREN.

— I RXURERFWT W (H23):

EIR> HE RITEN Wi ok
B23 XHEREER

« 5l 8k (boot block) HEXHRAEMFF L, ABM, BR—FTHBRE. ETUIEHE
ANBHEIISFENEREREFEHNIIIAB. BRANTIFRERAW® 1338, A5
TXERERE -1 (TREZN) 31K,

» W43k (super block) BT XHREMRE —WMEFLIK, EREFEIXHF,
EXHREMMATRAZRAEH, URABES.
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* REIMW AR (inode list) R—-KBEARIVANR, CEXHREIBRESEARE
B, HME-PXHREN, EEARMBARITEROK S, AEBEIRIIXH AR
PRBTHRITNE:. AT RKITRABRLBRENBRIIFA (root inode): T TER
MM mount (R5.14%) 25, BXBRENARSEHRATUNXMRRI W EAF B
THERT.

» BRB (dara blocks) ERIVRREREFFR, HELTXAKESTEEE. —
TERSKAHRFR, BHEUBRTXHREFH X,

2.2.2 R

EPREE - SERABTEE, ARR T HABNEHRETEHERNETHRY
AW, ATBUABRSENDERE, HEEREBRTPHEHEE,

A EER-TEBEMNGT, EROA—FRNAKAFVEHRY, XEARAFTERE
BASES (UTHEEN “EX (text)”). HEARE (stack), BREAEE M EBHEZ
PATH, REEXEARREANKITHN. WA, TUREILAMERE-PERFREH, —4
HEEX—ITFTHAEBRSFFIRT, BITROFFARAGRYN, FEFASREINHAERN
#EFH L, EFE. BEECHEEMRK, HEFEEREHAFAEMNEBAREKE ., ##
BARAEFAASHMESERIRETER.

RAERFRNARBERR, UNXEELHSBERERZEA fork FERMITHE. BT 0 HE
RSk, B1IRREHES - T ABRTREERA fork iF QIR Y. MHERELEME fork 82 E
RS #ER (parent process), MHVBMABRBR FHRE (child process), BT HBRBH 44
#HE, E—-THABTUEZANTHE, WEASAENABE RS (process ID) XBRE
THE, XBRFERERNKIERID (FZPID, ARB6E), 0 HABER-INESE, ERE
A5 SHH “FI” QRN YTABRT-41THE Q#AB) 25, 0EERTRXNB
HE. EMEF7TEABENOEE, 1 ABRER Y 0t 248, REEPHAES M EESMH
%, HEXFRETMZRAAREXE.

AP —T R RAEIET TR FEUR— NI, THRIT XA BT L84 8%«

e HR G MEN—E “L#E (header)”;

«BRFEX; |

s WEHNBEIRR, CAHBRENGERTNAEE; —PSEER, Sk HAEN
BEHBERD bsPHEAVREBEIRE XN SE (EETHARIE bss HWETF0);

« HibBt, HMBBREFL.

SNTFHE 13 FRBE, THAXHMNEXRREK main 5 copy FERHRHE, K, &
& version ZEWHRAKE (MEEXBEPRNESILEADBLHE), KA buffer BRPIH
HHEE, REVACHERFRAEREHUE-FTSEMEXE, HEXR-#EE,
REFABEBERETEEETES, AREZRENRENEEPHAN,

HEAZ A execif], NEER—TATRITXHREAEEDP, dRAHAEBRBESLHERE
REXK., EFPERREH=MAHAR . EXEMEER K AR T 77 47 304 509 1F LB A
#Ehes B, BREBEREAZEN, TEEH KN ESTHERNBESDERETY. REA 2

O baX-EFEH BM 7000 NATRHERT. AR “bock starred by symbol”.
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AW (stack frame) #HEL, MMM RPHTRBMBEA, YHERSRMABERY ., — T
4T (stack pointer) WA FABE R L LWREE, —MRUSTERATERAH
BB, EaEEA R R b SR iR R = B B 3o R PO A B FH
BEHERZEHNE. BERULSEERMEKRNESEY, FHYBMBEHNHNBEIRESK
A, EE 13RS, X min AN (KRH, £/ EBRPHEBA-K), BH
main P IS M arge M argv, TR fdold 1 fdnew WESERK HHA, FH, TMHBRK
copy WM, copy FRIZH old 5 new RE M count MERK L H.

HA UNX RATH—THBEERHS B0 & (kernel mode) AP & (user
mode) FIFF, BT UNIX BHhF .0 (kernel stack) AR (user stack) B4 #.
AEREAEAPSTAOHSEGIRANSE. RBERRNMNE, H24 D E¥EE
B — A BB opy BEYHEAZSFER wie i # B AR, #ERHNE (KX ERA
SEEFN) BEASHAAEYN main, HHB 1WMEARIR; 81 0HEH mein WS

Fifs
H BiRE B
M
AR A
A
2 M :
write L A3
write gk v
HEH B | gy g
4 B write( ) %3
RHER it e
1 Wit i = 1 ik o
copy {8 JH 5 AR L M i func2 A FIG 9ViE B e it
oopy B R old FIF B funcz BUSRE
LA %) | o
A copy() ] func2( )
. fdold
REEE oo AR
moww | [T wowu |
--------------- : | ]
R RE A i ] func! 1 RIS 416 B e it
T :EFNSHK | e SE |
N e Bk funcl &%
¥ main ) FHA fumci( )
50 W % 0 W
Fi FEAmED

B 2.4 BIF copy BIAP HREECR
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BRBERNZE. RS main HET S8 old 5 new #8 copy, HAH 2 MEAB KD,
F2ULETRARER count HEM ., B)5, HBEEFAE SR write %51 H R % WA write,
BN AEWMAREREMARFA —PANA; REPAAERTHABESABHALT— M ER
M trap 82, HEWABPUAH, ESE -/ “PH", ATSRELABRIAZLE. — 1
EBEA -1 HENRERBESAODR, FREAATMER . Y THEERLEQRE
— RN, HHEBRTHEENESN, EHARNBRTEERIABZLE, WITREKRB, F
FERELE,

BORPEEERE LB THITHEEMEM. BORENREXFEATRORARD
REARERARFIHERPRE, AEHARSHSRNNEME, Y—FABRERS S
THITHN, EMELRAZEN. B24 HHERABT —1E copy BFFREELEAA
write KB BEOBRHER, EUEHEF AN ZREFH write #171¥EA b8, BHRE
WiEA#%,

BTHBEAEHRER (process table) PHA 4580, HEBH HBRBHELIE— 4 u
EO, uREANEABRANBARE, AR RG4S (BHH) —1T1EHEBREE (per
process region table), AR R BRI R i X F (region table) M RM, — TR RFHE
HEmPEEHRE, MEXR, REXERXYE, ERBIEOAHERUERE, BUNECES
AEEXRBE, EARXZHNERRAN, UEREMN “S8" NTEHENMEL, H%5. AE
H#HBEXRAREFNFSIMNAERAFEEB I AR IHEE., Y HABERELEAA
execBf, EERTHBRHEFHAETNERZE, AENENEX. BRIBIEFEK., 4
— P HBMARERE fork W, REENEHBHME SR, ETENAFERYRIEE,
ENERL—TWHEN, X HEEHRRAEAH it i, ABEBRREEFHAANK., B
25 Al T —METPHERMAXBESN: #IREHNABIBREE, FHBEESED
EHBENEXR, BB &K A R BRI #HH

FHBER X %

g Y

25 #RMBEEWN

O uEPHeRBAFM, KB —TEEHR ublock; FHUBRKFERu R,
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HERRFTR o EQAABARNERAREER vERSRREAMNT R, Ho &
HERBZHITEHEY, ERILEPFEOSIRETHTERER.

* REFE,

s BAF—RBrANARERMAER (AP DR UID, R¥6 %),

s B REEE (EsleepRB) HHFLHERERE.

WEEFHRAXCHAAEBNHER, REMABNYEBEAERANARTHFRN, BE
HFEBH:

«EBMYAEERTHHEEHABRRIANRE .

< YEESLRA/NSE, EEERERE,

s IARIT A XX REN,

AR I0ERK,

» YW HF (current directory) FIMATH (current root) (RH 5 #¥),

s HRETHRXDIERH,

NEBEEEREERITPERR o KHFE, BEAEEREKMARH u ENFE. £HA
., NESIEERER UFERYWEEETHNHEERA W E, FEYS —#BWTH, HE
EFEETHBB SN, DEHRATR oI ANEFERN X, AFRX - RAFTEASH Y
TAuRE MR REANE, FRUARBREREI D HITHRE,

1. ##8 EFX

— 4 HBHLET X (context) BRHREHBEXFENNABRRE., HENZERAF-TR
REBEEAANE., CEANNBTEENE. FHREEHARBNS o KPR ELREWH
FRABELBRANE. BEREANEXAENSRRESHBFTANEREIRXE, BNAE
#RLETXH—82.

LR TEEN, REBREAERABRNLETXPHUG. SABREENEMTA—
AR, EHE—-KLETXY# (context switch), MEREES I #HBH LT XFHT.
TMEEFTIN, RENAFEEERGTHTLE TN, ST ETXIHRN, AER
HEBES, FHRUSEHBURES —1HE, HEKEXERRGT. X404, SIA 58
HELEN, NERAEESEAUECERRERNAAIE, FNENHKSEERNTT. £H
FESBLAEZANBHREENHT, TARLTXEHR, BRE—THI1S5, SELLTX
WHEBATHEH#ABBN, ABEHMERLETXVER; Y24EMNAPBELERAREART,
SHREN, FREMRERTE, HBER - #2 (FmEE A) W LTXHHG,

AEERTHTHRBN ETX hhES, BEEPHTEARZHESEN. BP
FORETURFERASTATR, €TURAEEHLETRITN. ABREESHNHE
DECEEERBENTE PN THEEBONGT, RERLSTHRMHETHRE. RBHFRTE
B — SR B A B

2. 8BRS

— ARG EFRPRBEUN N - HRE, BIREREF -SHAREEZARG Y
A, BoMBHERAFENIBRE, HEETRETRERERM:

(1) #REERAFETHT.

(2) #REERLET AT
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(3) #BREANT, HEECHESHFET —HAEEFEFTE, ERTURKA
BT, MEFBALULATX—RE, MAERNEREF T ABREIT -TRTNER.

(4) ABELERIE, SHEBARABBRNT T HHNR, WEESFH [0 RN,
HBREACHARBRRE,

B b4l 3 — AN LR AT — MR, BUESR - TRBETULAESR I RS
HB2HREB. IWTREMETRAHUSE: APESBRLE.

3. RAEHR

REFRHERRERE THEBRN -HBENS, AR, XL, F#IHEEREKRAR
EXHANEEBELMRENBIHN. REXBARL-THAABE, ENVTIRF—-THE
RHEANRE, TEADRRFIE-THEN—HREBAF —HRENHEF. NRABE R
REVFE _FREFERF KN, NAWHREIEAHNREXRBEEN. TUA—FHRE
EhE %Y, BR, RATEMRSH—AHBRE, KBRTHEZENREEN, TR~
TPEHARR-THER, 26 AN TLERER XMERRENREHRNAE,

RPE
i

I, IR

REERE

[ 1313 4

H26 BRREEER

MR, E—MaEFLF, LT HEBERNKG, #EENTEBSEEBELETE
o MRAMEMNEBLETHBTRMURMN, WEMXERZBRLXBEAHNTHEL.
A2 ILEEN ETXUHMNEMPROEE, ARTRIFEN—RE,

YHEHM “BOFET" REHED “EAFPER" REN, AEAXAKFLTXY
B, EBLETEANABRFA R LMARBHI LS, HEAEARARIATRE (non-
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preemptive) #1, BREEH AR ELATFHASTHRHER. AIABLETRTRERS, 5
BB REFEEHNELSRN B, AERTERF (mutval exclusion) M E—4HiE7E
{1 6 % 2 & — A B AT I R K AU . '

begm, AERFIEEE 27 Ha T AR, BARES BB A M bk 7E £ 6 bpl P OO SR
&H, BABNMER P RLERE TR PHEBENZE. HREYHAENMGTE—H
BHEZANF L TXUH, WSRENTRE, BREIEBHAZHAERGERSE, B
B — LT, SNt TSRS, 4l bpl —kBEEEIRRL, B
— L FH RIS MREBRER AW OIS, WERAKER LR bpl; BRHXRS
s, MERBRB bpl (H28), MRRAABERKENABERETZHRASEEL
MK A, MMM REHERE KA RBERE, UNIX RAEL— PR BESLETHA
ORI BT XA IS MM R4, mE A AT R L F X%k, M
DREHEAENABEIARRERERBENLTELS, —RORS,

bpl

struct queve | R o —

|' *® bpl * bl-'-'h
bpl= >forp = bp— >farp;

bpl— >backp = bp: Hopl BB N EeEE

bp—~ >forp = bpl; bp | bpl
L o h—
A BB T XN/
bp1— >forp— >backp = bpl; _\/
H2.7 PRNSERORALR M28 SFLTXURMERNFERESR

S EASEENE SN XAEE TSRS, PELEERTHNERERE
B, PR, URABEERTE2-7 RS, SRTNEETHERKT —NMPE, 3¢
Bt BEERE M FEVBERNIES, RP ML EEFRRRBEEEZPNFR. &
HEEB LA TR AL EFERDN, S0 LURRX—R B X <6l
BE#R, SETHESHMEREFL R, S, ZALHHARBBEREK (critical region) 8
N LR ERE, Uik dlg, I RBERGRY, HDREEHNDELHRFH
BTSN —BHAENE, in, MR- ITEEPHAEEFRIEP RPN, W
HERIERERFAMBIMMBRELTHEAPHEABFHAGERK., HFEN/DBER
ZEEH, UERESFTHRAARSBRENUFTEFRER., HARERER R — REHTE
B AREZ5 RSB THRAMASHEN SN, RERAXZEAMAT RUME—HHE, B
REREAYESLENREBEELLRITEX -8B, XEFAHNBEENRHRLBT .

RALRMNEE - FEAVAR: WEAIRY—THBETHESEAERE A ALHF LT X
Vi, URERS L - HEEES T HERBHRERAPEN—BE, EFERBERRX
FAEE AL RATR, UHGHMRSIRE SN R, HERERTE NS
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ETHHBRT, UEERAEME 5 WER CPU,

4, B 5A8

—TERLCETHRTMSREREEN ZREFANRM EENRMTATEER AN A
I, #BEEMERHE ‘B FHTHREFEASTE, EHAENACHMEREHERE.
EMBRMNFEZENN, FEF —HABERABRERFRWLAMNFBANRN, HESTERR
KMESTHHEFHEIRANM, M, - ITHEELMEFEHRT CHABR") i, &
A EECHEREE. AT, M PHLEEFARER, HAMRPHEHEFE
BIR, AEREFRIHNAESBERAER,

HRSAFECNEESHTRLEEHFPREMAEARE, #i: SHXAIEBREH 10
RE; SH-THBRL; SHRBRERE, %, YRMNELABE -3 LERAT,
HWekH, HAREFREN, EFf—HATRRRE; YFEAREMEIIWLE, HHiE
A RE” RE. BEABBEANERE - MFSL; Y—1PEFREN, A TXTIBEHY
FHBERART, RUMERREX T E# LHEESERE, ST HRERNEN, €
FHE—THA BIRT RED “HE” REMREFR, FTREEHOBEER, RAERXLT
BRET, BEARLHRGT. ERIEBAERE CPURRE; ABRIFEEYHEERT -1
HBEREFNL TERERES, WEESEANRE, HHTHERE,

ERRR, ~MELBATRABTHLANE— T RESW, NREEFREHA
BIRAGE S, HibSERMEETRNBBEARERLFRE PR, HFARSHGH
BCL&HAAZY, WEfXHR, HERETFXXAXENY:

while (&FHE)
sleep (¥ XHETEHE);
FEHERE,

CEENTAFRARANCEBERERR LOFTAHE.

REENHE;
wakeup (HEfF: HEEIME).

B29WLT =4 #HBRA.B.CH-T LTHRNEWXH#TEFHNN. ERKENF
REMRAT EHRE. £ -HAARET - MEBENRSGT, ERRAPERETHY, &
ERHMRENFERSNES LSS, &F, ZWENGRFTT, HANAERRENF Hi
A “RE" RE, AERLER IR (KWWK B) 17, ##E BT “while” T8,
ERBNELTFHFYRE, FRAIZWNE LY, FHBBNT. WREXRERBENEN
K@z iBRERRE (Mnge VORENZER), WABKRAFAMEREIEST. OF
TRETHEA, ERAHG “while” BF, ZREAHRLF EHRE, BLERBRX
BR, AR CUTUMASNEE. BE, SR BEXFIENEMAY, AFERE ADLARINF
HECHEREWE, Hit, “whilesleep” BFFIEEL - HBEEBNREMTFR.

HOEWBRFABM BBRTHEONE, EHPEAEMEASBAR “HFH":
A HERHEEARRERES, HERERILAZECHSE. EERRZE, ABEES—
TR EBT, HUBRBREEN LT X,
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UH1E] HRA #BRB AEC
CE IR
R
RN EAE
B
S X L
BE
L G ERELR |
P T ¥
&
M AE
R
B T R R,
&7
BAHIX 5 LA
R -
BT
SR N LA
1
B
' AL R
Rtk MR B FEER R -~
% EFxH

29 E— HEEREHESLE
2.3 RENEREHA

KEHHERBEEHARLSBETKENRTARSZAGEZN, X—-FEHEIARN
BERABEME, ERERH T —HEESNNETNMNKE, AREELANFHEEENHA., @
RERSGBRENN, ABHET —HRBHEAMERT, NEREDFTLIFHRTIRE
B, MELFARUEROEPRE—THERE. AT, MRANZBERERRAFAEA
=@Exn, BOTAEEFRAEANTAESKPRSARAT . AW, —BREBIINER
RN FR IR - MUANFYTHLEATFER &, RELENEATRNHR
B, RIRBIHSAEW, XE-ARFTERKOGTE, TEHARKERNTETRER
Ao
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2.4 ﬁﬁ‘!‘g

BEHFRTUFFHEBEARHA RS ARFEMBREFIBOHERE, XL
REEARAL., FXERENUE. REBBMAHXEHRE. AERRER#E. AE2E
B, FEARSANMEREARR: e8GR - MAFrAETANERN - AREHA
Mo EMUEBAFHNRSER EXHNT-BA #E, B, XHFRR fif & 8#
BRUAX AP RBERLEEANHE, £RF, WRIB—THRNEZAS (superuser)
ARG, RFPERK, Z—QBNUKEDN, 3BT —-XEM-ASFARE
FRTHBBFTM—THPRIEEEF .. SEREP SNBSS ARENEY TR
o MMEZ, NERRH - MIROEEBERE,

2.5 EW|/NG

AEMRTABHERSH,; ENANMEIZERSRXATRASEBRTRSE. XATR
GEMHAPXHERRENTHESRR. XHRARIAXHRET, IXHREERE—1F
Big, REAXH#N T WARERLI LI EZEEE IHRE). 8 XBERERE
~PRARBRXARENERAARNEAR, FAXHEREFRHEICHBHRINVASE
B, RIGKBHTXAHRE. BRAXANREARELIRT VWA ELAKI®E,

HEAEHRE, HAKRUREXNERRANEIEREZ AEE. KM, EEL
STHAMAERESFEMNNROTMEARRRS, BERAR -1 ERELS—HABHA
ERRE. MERATHE 5K, XBEE, —TERLCETRITHEREERNT, BE
EHRABEREXAZCEEOINAAET RN Nk PIBGED THEA T4 &G %R L 5 E T
ERATRE ke F XA S TR EPEWRIBAR Y —BH,

EENEABIMARRTA L AANTFRERENMZERM. AXGTREF
, BILUABTRE. T—ERPRFEBENAE, HFHEES 4. 5. TEEAHANEE
PHERANERRANEER. B4 EFELFREOABRE, QBRI TAORN, S0H
MEREBREIRIVTANER, BESAFBEETRERAA, AIWRLFEA open, close,
read B write, XEREFARA TR 4 HFHRERIRAXHRE, BoXipRHARLET
XWBEFRBARFMATE; HF7RPRAXHABFERGEASc RNNENRERA; #
SEARHIBME, BOFRFRHEERE; BORNNEARSEIRS, AIXMK
SRIBESHBEAZANHELXEIRERE, FLENFGTERAERHNREEX;
BREREPRETRERE, A FLHNIERE S A RS,

2.6 ME
1. XBW TS FR.

grep maln a.cb.cc.c > grapout &
wc — 1 < grepount &

rtr grepout &

BE—MATREEN ‘&” REMshell ERGETREWNS, FHCEITHRMTE IS,
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Bt AXFEHTFOT HMST7

grep main a.¢ b.c c.elwe—1

2. 5B 27 PHABARZRS. RRUNBATERLHESE LT XTHR, HER
BB —HRERRATMFRABTASEFHE— R

remove{ap}

struct queus “gp;

{
qp— >forp= >backp=qp— > backp:
gqp— > hackp— >forp=qp— >forp;

gp— >forp=qp— > backp=NULL;
L

TR =F 5L -

- HENERPHE bp 5,

» RN R D bpl HiH.

B EER D MRBE bpl ZBREH.
E=HEETRARERXAEBR T RERUEONBNERARE?

3. MRAAREEGEEEE - F4 LN ER, EREGVEMRE EBEIRER T
EHLEBALREAARR?



E3E FE\EEPXEEREF

EMEL—-EHEBHEE, NERPEIREXARNAEREMESE -POXHF, FEA
BAFRBEFHEFNER, XREHREHFHRNMEE. SHBAZNA - LERBR
B, HERIEXHPHBEBAEE, EREZEERIRE, BUE, AEHRFREER
REDCHEE P, LI, IERMELZ—-TH 1-3 P copy BIF: AEBBB/AE -1 X
G EFP, HEMGEEREEAB I XH L. EMARKSARIHRBBBEHF T
¥, ARL2AERBERERA LR, DERMRERE, L, XHEREMBRIHER
THEXHRRELTRANZHER (SREBWETHEAEF). RRDESREA XFLUE
REMEE, FESABRFERBENREN, NRERSEXARE, Ko08, RIWAHE
BT - XENER. SABEREFR— P XHPHRESN, REEEXHMERES TR
EAXS; MYEERBGUXHHATRN, CERIVTABEHIARE. EAARAENEEE
THEBARANMARETHER, BTUBAZLRBRE.

MXHREM—DFREE, ABEEELISXERMIARE P EREER ETRIN,
B, MHBAERNARSFEREMEMENE, FuREE, Bk, AEEI RS 1T &K
ABEE N KA RN (buffer cache) (MIAFEZ M) 1P FEBUE 2 v B o 3 12 1 8 /)
HEROFREE, GEENIAREHEEALHERRPOBE.

2150, NBEARSEHTHREEMRRHMEREXATRES () BEESHE
P, YABEFREBONKR, ABAEEAGEZN PR, NRRECSERFER W
H, MAETLALAESR R MRBEBAEERERZhh, WABRMRR EREIE, 3FH
HEWER, FEANKERBERTBLZHNFRERTEREE . Rild, REgL
SHEHELEEFATHRESE D, UENRAREE X EBREY, ERERERMN D, AR
HELHERFBRERLARNTEFHAEE L, SRFEATEARENEHES BN
#, RBLEXFRMAHEAE, BENERRIIREEMRRBRRENCRTEER, RERY
BREUTAREZEHPOER. FERRBRABATRARER FHRRMEX RN

3.1 @rpkig

ARGETEERE, MERBREASORNNERREERNARFEXDETIEME 2R
Zhl. —TEMEKERBIAR: —TFAERLOBEAFERBAR - THREFRER
WG WL (buffer header). W TR MAMABBBAZMH — B PR X R, HFL
Tt FIEFRFERE “EWE", WHITEMHARTEHWEL, W ETIXFALLRE
2 o ) By O

— A ENERNBRES LR LM Z2EEREPHREENN, FEARELHES
HABEWERAFEERFANEHEAR, EFREERR (disk block) EEFPHEN,

O HBRAMERNEHE - RSN, KAESNEITHEANNERERPRR,
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BARMATHRHBENE P, BZERHFEREH, 2-BNEE, RESRERS 1B
RRRFPAZBWRE D, ZF N, SARF I HARBUFYE I EMES, BRHEH
TEANEATNER—TRERHEE, URBELENER MR Z G285 YKE,
B2EALRANBEERER. W, 11 EKRENIB I EMEARB L, WRAM
AEBBEEAATK A, MEXEAENX B, WHARMERAFELAENRK B ZLRK,
MESHNESEENEBHAT. A0, IRABRBENEERS LA NANEE T XKE,
MERREATFERNGNE.

ol T
08
HABTIBAR LR .
WA R I
T
WA L
.___ i dya e
_ 1
WA RE L0
Bi— A S 3t R L
F AW
B3 Has

BwkH (H31) A - TREFFERS-TRSTFR, EHEAFRERTIXHERSE
SESIHRENRE, FEE—HHFERTEENR., RASRZBIHRES (R2.2.1
), MARMERE (B 5. 2Lt 1T RAXENEHRBERANEH,
ERAANBLODAERERBALX, FHLBALIREFEY, ERETEPREHISAR
B, —TEMERBENT RENAS .

CHBMREKNRE “LY” (RE “LY™ &5 ‘I HEHRMEH, EW “FHE” 5 “@R°
WEREH—);

- B XAAERBRE;

cHBAEEENEEFSRLEEZHLAEEENEAREIIHAE L, X—£BMK
“WERE” (delayed write); )

AN FENRAEGENWERFLRIEENMEINAFTBIRER L,

s — T EBYNEESREWXELNR,
gk asmEkd, EHEARREHERAXWARGREFE MM OBESH, XH
ETF—-FHEE,
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3.2 EMBNEH

REERERSCHERAALIERESRFTa MRS EEE-- 1T EWESEARERY
B, REFRFAAMENEBET ENNRREEALT, ERAFBILE — B A%
MR, ABEEP—TABERZERE, ERFEBIERNORE. SHRES N XK N
HRWEHE, RE-TEANMELE, DESEMESHRNFENLR (B32), &
Sy, SIMEMEBRATHEP, YABEE - MENZRANKY, EATHRE
ARG — T EwK, HE, RREHFRLEZPBUPH—THERNE, EENZRERY
FERRHE—TRFX. EXHHEET, ERATHEIRTENE, YHABE -T2
BHRGEWE N, BENEEENEHBAZREANES, SR ENBASHRHLE (&
HEMEET), BRARBAFRFE. SHBEAZRAREANBBTANEN, XFF
BEFENENEKSBRBERBHBTRAEHLT (B 3-2), Bk, WERARHLTEHN
AT HROABERNANRRRIERPBRE,

B 1 &apx 2 WX n

oo ) e ) i B
— )

K n

r\
l

-----------

EHRLE

3t
I
X
o

Yy
g
3
*

¥

-----------

ERELT - 2004

-----------

}

A
=
n
%
3

H32 AFEREMHR

SABEFR—TEELN, EERESHRGSNRSPASEIRAMNHANE, EH#
FAREZBRENMEE N, EHENRAAR-T1TRA, IBRARLIEES MRS KH
K, ARIE—TBFIAN LR AR XSEER - TP EUTERRGANDBERET R,
ENMBERAMNEE, — I EARALHNINKGHAERAERBARTEN. ARSA
R RAESR, ERFRREERRX YR TE—BRARAF. BABRLLH
e, UEHFERFZEHREL. SEAMERENGRENTEARKERIRAAHEE .

BA3Rth TEEFRANALKEANE . #HAMFMGKEERFHAER, 1T LY
FREBRINAF LB Hik, #iCH 28, 4, 64 MR “blkno 0 mod 47 KW
PG LB ENE (L4 BREFRER0). BMXKZAHNERABMUANN P EES
HERES, AMBERL, ARPEHNEEARE L IEEHS, HENRFEEAT W
8. 4, ZRANAENMRERGRE, FANFHAERTRINBARK, AMLRF
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HERAREES.
TR T X4
- blknoOmod4  p--rerttT 28 s 4 ereeees 64 -
eires blkne | modd frocrreee et 17 Fevaneas 5  Frevuwan 97  Fraees T
e bknoZmodd frecassnncranrs OR ferveeen 50 feeeee- 10 fere-- e
S blknoImod4  |........
------ 3 PR 35 Caanara 9 [

B33 WAKRALMEWEE

ETEMEBREET -TRABRAS, AMEMTAALAOfFAUREFAERY, E
mEaEMERKIE, REAAENETURARGERA—ERREOAS, B, Z¥ER T
MEMERR, FETHRFEAT-TEIAINAD, FEREFITHRARIPRE—F, &K
i, WRE—-TEWRAEERE, NE4TLEZRERY. B -PMRBPEAURNRTE
F-TEARAN P NFET -PEARTS, FUABETRMTERRIAE.: OREEIH—
TEEMNEN, NEAREFNS,; DREEIRENAZREFRR, WERAZRERTR
T—4+EWE, FT-Y¥HLAXEINENAEREEFPRBBEHELR, UREOT
BOAMIAFRERRPHEFRR, EFEALR, —TEWRXERERTEAIMAN L, BRE
AMUERAESREF.

1.3 ZEHEHNRR

EMER2-1 HFRBAMBE, XATFRETRREAERENATEREZMMA
%o YENAERE -TRE, HRERNZREEMNEEFRNERRES ARG, EH*®
R, TmES4EHEEINEE, IR MTEREATN—AXFFREE, WRRTEHAE
-+ XARERITEXS, UREXARAEPHB - RQTELRE. SEA-THEHR
R FEHEN, AERERFRREENMERDP. NRAE, WHESE-TZHENF
K, ¥EEXESA - THERAR LN, VERERTEREZWEL Y. MEFE, W
BETRAR—TERHBWE, . SEARNEEYHNE gecblk (B 3-4) XM HH
BWEHRTTE,

AWHRENE getblk 5 B0 — A2 b K 40 B 40 B 5 e o6 T B o SR A9 P S R 1RO

(1) WEERARRECHRFARAN D, FEEHNEFREER/G,

(2) ABEBMARFPRADER, Bit, ENZRBPHIE-TEWE.

(3) MEEMFIBSIFRABEE, FE, ZREAMNSARRIE - PEHNR (REZ
MR MR, ESARTRE-FTERLT "ERE” RiENAMK., HEREJE
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Wik getblk
WA XHEXES
ne
Wi AEENEERMAN ETXAE»E
|
while (ER3ASNX)
{
ft (BEEARAN
{
iF (Ri) v AR »/
}
slecp( SR“MIE TN ER"NH);
contince; 7+ [BE while #F =«
}
pot- 2o dE € STt v so F—FiNRL  #/
KEMBEENTRWE;
retun{ WK );
i
else  sx HMEAEMEABAD o« /
|
HESHELEXEHK) sv HAAMWE «/
i
sleap{ & 5" {E (] 28 #p X715 20 (" 060 ) ;
continue ; 7+ B8 whil 5 =/
|
MERBELRTENE;
F (EHENCHEERE)] s BTRHER O+ s
bl B s
continues Fw [ % while fKF =/
}
/o BoHME—RA—TEHEDPE »/
MWEMMRF AN TENE,
MG AFTNEABR,;
return( 2 3 X ) ;

B34 SMEHERE

“EEE" BHEMAESIEAL, HIEF-TEHK.,
(4) HEBEEFIAFPRFBZS, HATHANKREZ.
(5) AEERAIRFPRBZER, AENETE YNNI, RE, iIRIMEFHLITIE

BRRER.
URERESHRINESERMBIBR TR, NERBATHFRRABFINAT.
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THRFEERXEEERBFING, HE (EB—-ARADP) CRATHEEASARGEHE
HENRSSARSAEENENK, NERERSHERTSRH. MERE, WHESEFK
gL “it” QAHAEECARERE. RAEABEATRALFBTEESRX, BN—1+48
WERERE THREXETEMAED, TMRLBIRNEE, HRYENELHLbERL
BERZE, WENEZEE, EEREMEEREM L, E35HE T8 - #iFR. %

3 B B AR (:T_ _“"t)
blknoOmod4  peeress 3 W% &4
bkno Imod4  prre--- 17 s Lq o7
blkno2modd  prove-e 98 50 C 10
blkno 3 mod 4 J{

3 s o9

ERRLE

a)

WA TR
- 28 4 64

bk Omodd4 - Q H

blkno 1 modd  pr-ere 17 5 ) 97

Hmzm.; Y 98 50 ( ]0

blkno 3 mod 4 —I__E n o0

SRR

b)

M35 RAHEXFERE—FHNE
p) ERE—TEARN LERB4H b) ATRRENTEIR

0 Aft—RPEERLETATN—AHEN L TXAFEGFERRMRE. Alt, KT “REER" R
EYEEERCETRG. SHAERRLETHANAMEBANTENKMAL - AE. DREFERE

PieE, MEHEAH ‘pE” X—AKiB.
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b, WEBAERICH “blkno 0 mod 4™ MHFI LERB 4R, RAXAHEE, ABIEENSE
AEPHT, MEBSHRANE 28 RHSEHETESHEL,
ERERBILHMEZN, LRMNEFBEL T ERPZAMNTZIEHNESGREEH 4,
ARTUEEEARERZEANK, HENHRAT, NEXBFAEME, HFATHRANS
BEE L. ABRESFE 7 MEPEEARE, STELH, RENAFREFREURR
TENAE, BRTARESFEFHBRATetE. SAESRMEAREN XN, ERE
i brelse (B 3-6) BEEENEK, EREHER XA MR L TEE M HE, CREHTE
PR 2% L 3 4 e X T B O TR o P0G R R R B AR A R R Y P S R B A T A4
RAERTHENMK T —ARANZEWEKNSE - MBS L TEX AR ERAERABIE
(42 2.2, 2.4 ). AEREEADERBIZREZRE; AR, NRELT -1 VOHRK
EABARMERERRE LiRicE “B”, MABEEENERBZRAREBE—AENR
EHRAHARX—K, RE, BRFENTERRENFTEABRBES AK.

N brelse
A EHEHMDEK
iy
}
MEEESH" LB ENETNERA" I -FEREOTAER:
METFEEH "I EPRERSR"X-SERENHAEE,;
RELBHETEUE DN
P (BhEARFENEENREIE"R")
WHHpEZAEHRER
else .
HRHPERATHELE
A5 &b 7 0 B4 A7 i LA VF R
BENERY;

Hi36 HHEHWREE

EMYSHBERAERE - R E A 25 AN brelse — 8, ELAHB - THAPHILE
b, BEATHHEATAABRRNRS ONEWREN, BRI HZAREK. IHE3ILDY
BB, YMUSHBEHNBRELRHRTRRBE EER P, AT T HFRERN
brelse i 5| AV X M#HR. MBRL— M HBREENRIT geblk i, — T PWHLERF
31/ brelse, MBS RERBMHIRHER, Ht, Z getblk PHERFEER LA T HLER
HABARTR, 2BMEITFARTT XL,

EXE getblk B _ABET, HERRNELSRROBIEIINT, BERK
FIBAF] L ERABE S, ARERE “EF” EHL, FUERTTERES - TRAUI L,
FRIDHAEEAEREEN P, Bk, WEAZREFTHTHE I ENE. RANKE D
ROR - HE&R, FEREERIHFIRA L, NEAZEMEBEHFCLERE (KRB
EHEHRNIR), NABFHFCESEFZ AN, BENYMKENKIIRATHL, BR
Bk BURESARSEFHENYNMAREEIROBAERNBETNKEG, HEHBRK
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ZWEKHBERGBANTD, WEERZEAMX, HEFRIERZXBEWEAHLIE S —
TEEROBEE. NRXNA A HERRARESR, WEEAEFHERABX M HBERK,
BT EaEr iR, NEHRF I ERERIE T FEAWNE ., SR
BERENEEMEKAERAN, ERNLF#RANKEEEREFNEKRER. i, ZE3-7 P,
HERES I8 RHEHEAERE “blkno2 mod 4" MIBWFIAF EREAERIE, Hik, ABEAE
RELFTE-TRME(FEIR), BESRAE 18 5, HELEHBEHHUANMTID,

AR L bn i
28 4 64

biknoOmod4  fpren---

blkno Imodd  feevees 17 A\% ] :
blkno2mod4  pee---s o8 50

97
10
blkl'lﬂ Imodd preeen
_f—- 3 s b
ZRELSG )
7
0

a}

1B TR ) St C ﬁ
blknoOmod 4  fessers % 4 64
bikno 1mod4  proeses 17 —\% l .
blkno 2 mod 4 I .
blkno 3 mod 4

50 1
= PR K St b"

b)
H3-7 EWEARHBE_fRE
a) WRE BR—AERAEDFE b) AEEARXRFNTR-TEHE, SRAT 188

R getblk WEZFHERT, WELLHANERRFIR-TENE. B, EX
B, ATHEPHETHAREZEHFICL “EXT", Hl, ELFENHXEFEZ,
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BHZEANMZHAESEE . ABRTHT - THEESMRSPE, HEXEAZEREHIE
H—1ANK, YRFERRN, ABREEEWERR, FEERAZREXHE, £REE
2, BENECEAETHERRHRIBRATERELR, BEERSEZE, WEER
SHENBERARER, NEENKEHM—RERXNBFERARNB S, SRSTRERISWE
AREHERT, FH0l, £E38F, NERARABI18H, HE, HSEABAIE=E
MREMLANENE (8K—1) 6f, RRAENKCEERES, ABELEENAERETH
T, BHRHEAREREENRE. ABIEZRRLEBHINB=Z1TBHE, ©EY
MEFEB R ABESAMRGFREME, HHERENRE —REREFICES 18 R
B2 v KR E B R AT A S o

3Bk 38R C ﬁ
biknaOmodd  p------ 28 _\% 54
blkno l mod4 prec-e- 17 ﬁﬂ

3 )
blkno2mod4  }.ea... o8 “

tlkno3mod4  feeeees
3 35 9
DA
THBEIHE g

a)

97
10
9
PG L
blknoOmod4 feevees 8 ﬁ‘ 64
blkno 1 mod4 i+ 17 3 97
5
blkno2mod4 fere-vn og 50 10 18
blkno 3 mod 4
99

3 35
]
TRHELE
o

b)

Hig SHEA4ENFFHKR
o) MRBISH, SHELANIENERCFERE
b) B3R, WiH, RESRASIENEREERIEAN 18 K
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FEHAESE (B39 T, B AWMMERNABREAECHRANS LRIRES
Y, Hit, RE_FHHRBE, EXEAEHRILAE-THNEPE. BT, EZARL
ERAEWETHIER, Bit, AR A ZBRHET S —# B RATHIE brelse, BH— MR
K. YAEWEIRR AN, ELFAABREFARKIING . EARIPNSREFS
EANK, ANTRAZIHBREASREZMRENE, FHATRRPA - THEEERE T
FHSAEWEAMEERANIRMAFHERT, Hit, FEFRERESL, RiEd
W-TEBHERIETER, E3I0HLTHIEERNA - EAAMETRTHES.

BFIB\PL R

oG modd  pesees- 28 4 64
bikno L mod 4 feerens 1 5 97
blkmo2modd  beeoas 08 50 10

bkno3 mod4  peeee--

ZRELE )

RRBI3H, HEERT

EH39 FEHESMEBOMKL

RSN (H311) RELN, BHEEFINLI M EERAMERLR, BEAR
EENHEAGE, BR—IEEYE, IR -HMENHE, ARERNEEMEZWEE
T . 2£P%3, NRFBARXBR-—MARFESBE _MHHLBEIRT —T&WK,
RS TEBEABRL LN OARERN, EHERKR. YAB ABRRN, RRAKHEA
W #RB, BREERBAFAENEMMBHEASETORESR, #BB (EAA%EL
HIER) WEMFIAT ERBAETHNR, FAEH EHANAFRRIERN, FEH
CABBASES-AENEOREEN, FUSEBEANMEETE “AMWK” HERL,
RELEIR, SRIEEABIRENK.

E&Aﬁﬂﬁ#ﬂﬁﬁ#ﬂ#&ﬁﬂﬁﬁ#ﬂﬁ%*%oEﬁ&Ei#“ﬁWEiﬁ
SH" LREAFESRE, RPLEERB. HABREKAENAEBN, #8 B LMEX
EANXRESRAN, B-#BC, TR—ESHRA—TENE; FANEARETEEBM
WEINCEER; BBRCTRCESXER, MEENEHR/LTHM. Hit, #8 B LM
WAEBREARZRN

HEBULFRIEZENRAFAT R CEEBRABAR, BATHSKRE HF
RER, #ECCSEIEWRARAE -RT., YABRBRGH, ETEANERHE



E3F BEGNZZREAN 39

FEAERMNENE, BRAELAERKBRZEREER,; AFCAsEAEREPHE—1T2
HE, BAEHEEAHS - T EBAE T EHE S RA RO EBE,

FHR A #® B
AR L
ERERTE b ik
ERIPTEEFE
R
TEEHU AL
kB b
TRET TN

Hir Ry — MEmX: brelse

AEREF PR TR
AREEL R

B30 ESEMK

B TR C ﬁ
64
bknoOmod 4  pocanes 28 “\(:h“:—:)
bknolmod4 feerers 17 5 k_ 97
bkno2mod 4  feecees 98 50 C: 10

blkno 3 modd  fe--+e ; » "
—j—, ‘t

HRE o9 3, U

EHELER

B 311 RPESENBILFHEE
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BiG, #EDHERIEHR, THREF _HEEBENTHRTIE - HENN,
Flm, EE3-11%, P EERRFL O RNABACHEAUIEEBTE, BREZRYE
Bt ZEEBRREZTXRTISH, HEBEER TR ERE. B3-2HLTH—
T ETHHEHNRBETHES.

MR A il#EB mECc
TR SRR b B
B B
Rat1/0
EBEAZI/OXER ;
: ERRBT RSB &
L ek [ v SRR
: B % B AL TR R
j
WER GRS )
1O %R, BRE :

brelse( »: MR :
: RALHAERE b sy bl

HERXEFIERE R

S AT A8 b

FHA ' BT

B3z E4 4L THRNENE

BHEAMPEELARESY, DAFHBRAERR, SAETNRKBEBE -1
EWR., BNABEREARRTIHASRENR, FEERAZBRENC, FHUERIE
SRAMRYFAIESHER, CHFETHAEREERHAKE TR, Hit,
EMNAEREL “Bs5" Z2HK, UYREEEF -1 EFXEEAZ MM 1/0 ERA,
PBAEENKABHME AR, TUERSES, ¥ TRAKGRBERY, ERETR
i CPU, SRTABARAEBRZENEK, BRANIBRL AN BEAREIHGFHR
BT, HEE—pERAAE, DURSTHEREET. 52, ABEBRITFEER—

G AHEMA mount BAW, EXREHR--FERKEBLGE N umouwnt WAN L, X-ASHFRLMY, BXHB
WEARGEBH TEINRTRACHRENKE,
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A 25 s DT O S o A R S AR M L R,

BAERBIHIMRETREN: T HEBIURBFER—TEHK, I, EBOH
WET, MRLTHBHERH A BHETHT W ER, ABRRIECREETHRK
RKIFRBRWX . 4R XERZHE, —TEBTHAEZEIR, LTEERRE, H
HRMGAREEERTHEEPXNERME, EREEREEBER, AERFHR, XHiEE
AIESKBRBETE, AEXRL, AFREP - RBEETRFEWE, FUXRARMA
o

3.4 RUMARSERER

HMRCHAETHEMNRKAERE, B4, ERSRSTEARMNLIBRNRRE D HEK
o ATEW—AEESR (H3-13), #BRBUAAE gebk EFERp TR TR R/, W
REAESHEZ S, WARTALYBEMMER R3Sk, Sl P eRm, nReR
EREZND, MABHARARHIERE, L "2 —1MEHRR, WESXER, %% 10
EREFHNEE, URBFBFENELAEHTE, FAEEEEREE., #&8HRT £
ILABEARNZENK, B5, SVOXRN, BARRS PHAEIL, SHATHL
ERFGRBLERENLER, Bk, BERNAFEEEREPT, WEET—HEBARY
RERAAEWFTEEE; SEMNFARTZEEs, ENBRAZENE, UERLEARER
REFFIRE o

%k bread s+ iER o«

EAEHERERS

B EEREMNENK

|
MBEEASHE (W gotblk); |
F {(BNEEES%)

return{ @ MK ) ;

BETR A,
sleop( FHEETR"EIF);
return({ B E ) ;

B 3-13 EEAHREK

BIRPRIGER, S TEHEBRFEAE - X, BREERBAERR (KX
HFRE) TESAMIANE - RERNTE, BENEREFLIHBERE -1 10, &2
—BEREXHoEN, AWMO/BBEEEEF, XFMLUREERE. RTHIAZS, A
PATHR AR INIE breada (B 3-14); ABRBREDS -RETERERMP, FH, MR
EAE, MEREREIBRFERZE. DR _RAEREENN S, RARKErEREIR
FREUMEE. REELEBZERUFR “FE— TR IOSER” SHAMNRE, SEEX
B, EEAE-RHERE, FAXLH RN OME SR, EHE AR /0 ZERE,
BESWBARERTEH, FPHAERFRINLZ IVORBRYH, HERKEFE (K&
brelse)s MR EABNZEWK, MZEEWXREF LHERE, AN THRAHHEREFTER
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BN, BAANRNERURATES, BANEEMEHN /OREHN, NTEKEH
RKERERLRM, ME, SREAHBHEERE O, B2FVOEHKBNBESER, N
NWERBZMTRBBISE R, MR breada AW B —RELRBE R b, NHEILY
REF BRSO ERERND, HHBELU LHRABRERT.

Mk breada /x BEREMEAE </
SEA AR LR g
(IR ESEERS
W XA HENEENS PR
f
it (- -kAERGERASD)
i
HE KBS R (K getblk) ;
it (BMEHELTH)
B AE
!
i (oA EESS)
1
WA ERR (L getblk) ;
it (AFEKEEER)
BB K (3 brelse);
else
BHhEaR;
{
if (AR
|
EH--R(MNE bread);
retum({ & X ),
f
sloop({ B — T EMELHAHFHKEAEIE):
return{ & W &) ;

M 314 RAETERHE

L ENEHAEEY —TBEAR EXOREEL0H(E 3-15) A ENEI RS
BREREA - TENMEHAETNERRL . ERESHRFAEARRURET 1/0. RS
EASK, MEAREEBHEAERRSR ORE . HHYERENBERANRE. MRER
SEN . MHEFREEE BEEFERSER. 4 /O BEN, NEFERKEME.

EREGET, AREA T EREETIRA L XHETEAEFHR. NRERT
RBE— P EBE", W E AN BE K BRI, ) brelse REFHEEWE ,FAR
AE /O RSEEH TG, EHRSRTREZSANEEFFRASN —TRZW, AEERE
EHRERRAE L, MEARTIE getblk WP =FFRPHEROWE. EUPEA HEFESR
HREFAHPRLAEEBIMA F X HARBER. WRBIHABERIRETHZANEHA
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B UNAETET KBS HRERE.

Wiz bwite 7+ T «/
BAENE
WHE
f
BEaEas,;
IF (I/0R#H}
f
sleep( FH ' /O R ¥#);
B HE K (N brelse) :
!
oise ff (AFEFICHFERS)
HESHEHEIT AR LN

B315 ERaRNE

EREARTREE, Y8 TRELEN, ARLHFSR-SRHAHRE, EEZFERK
EMRER. 4T “EEE”, ABEMNATHEKH AL EMESREHATE, K4, BELZ
~THEgablk FHE=ZFAHER, CREENXHFIEN “H", #EZXRRSEIHRAL. @
Fa, BEFHBPEHRE, HEARE brelse B EEWX., A TRENEKE “RA” #, B
UZEMEREZHERNLBHER. BXARNESERTEERRIFN#5 /0 #iF,
A RERABA—TPELERF T AN brelse K. BT brelse BEREMEAB =R
L, BUELRFEXR WX 5 WRBATRAESEAEEFREL S,

3.5 WRBMAHRESESEHRE

SEZMMMHEATREKRSE, BRFBHRE,

CENENEARR T RE-NEETR L, BYNERAEEAE VOMER, Rig
BEENXHH—BL, BE-DRITH, CREERN—BS, HEBREENKENE
MEENKE. BETOMNENERERDENERL, BAYNEPHTHR /OHKE
W, HTHANBWBEAR -0, fHEZ, RERITRIEE,

s BEMBEFT /OB ERREHBESFRE, BEAINBEERNTLZATHREMNF.
BEATAXERENEE ONESHNHBEXRF, AN, FEFPHREERFTYARY
F, EHNZY ARG RAESE, EAAKPEIE, WEBERRLARELATIMOREZEMNEE
THRENFTH. XESTEBERFANSER, FEERFAEBHBERTERLF SHah
W FEERNBHUNX RE T, EdRBENAPEHREENDRAEE MK (FAK
ZIHR), HERETHRFPEWENREN FHIFE, BRHPBFEIASE, B TBHE,

REZTRNEATESGTREXE, ATRAEIMEZEHELR, BRAWRMEEFE. KA
THREPERENABRTUEREZ P RIAIFER, AMS8RTHER IONTE,
HAER2NFREZREURGALENBAE, TERBEREE RS, FEHBREZ hdrh
B, BR, ¥TASBRLENENREREREZ AL REEXHN, B, —T&
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. AEREAEBEENENKOREZHNIFLENEN —ELMBIEEERTNIEEES
BHHEEF. WRENEKSATAENESR, NEELHTARNABHRRBAA TR T
¥

EWEXBRERTREXHREHTRYE, BRENBP—MAKN, A3 ERESE
OB RROE—WRR, WRADHERNZERY - ERR, NENFXEE (LW
gethlk}) EEMTMFREMFERHF], BFEHEFLBERS,

c RERENBRLOMTFRAGFHFHESHEMNRERRERNY, BERREHERET
BT RS, ATEREFAANBRALHBERETARAL, ML, YRKRERR
HERESREL TRAREN, REBAEIERAS. ARBERNEELACER I TH TRE
HEFASEWES, HORETT -TEF5NE: R - TSREAAGAPAERFERE
BEHREIRFANBGAFATBRE L TO,

HEZENHER, FRLYEAPAETESAAPHEEHTE-REANOREEN
HE. EREMNEAREREZNARE, AREREENRE F; ERREOAENERE
MEERESNE, BARREAAPGER, SERNBREERAN, XfHIRNERELRE
M, HEYERMBEER N, EXHTHE-—BAIAE (FERHAK geblk RERT)
EHEEZER, EETINERSTRARSBRE SRR,

3.6 XEMG

AEMATREZMNGH, RABRTRAEZENTHESINEMTE, E2FKER
LT EHRABESAERURAE - TP REOHELARIH, WEXARERPRRAERA
%, ERARERELENT, FEZETREHFBRINETHBRASEIRFBRORBE,
ZHEZESHRPHAMKFHATENRE - KEFEANKSF., KOAEATEERAE,
MEH#EHERRBRASFERAREY, B4R LEER, BEARURESAHRTRE
K. BI)EBMBSINAIREANBLERRATEHR, NASRNEHAECETAZBET
BMK,

REATRE T EZBEESH5RIRFRENFTERG, Wik getblk BRBWER T
B— 8, B, NREENEAFELZR, WEZREWK LHFEEE. NREAMRE
RTEERE, WEAREERZBRAZRRENZN, dNWRIEEE-NRXET i
BRA-TMENRE. IRERFEGREN S, WNBEESFIE—TENEAER, HEL
g, HFEEEE, W bread A~ RIE—-TMAMK, FEBRBREARERE-—uR
WEME, WEbwrite ERBHENH - T RELEFTHENEF, EREREXKEEN
PATH, MRABREAFEEREINENIHE L, DEMEEMETLE “EBE" M
Fig, DBRFALEN IO, FERE, “BRF" FRERF-THFENARDFENENR
EREMNPEHCABEREL . WRAZESRERE FHFRE, WEARBREDHETF
EEREBEREXHFRET, #$® /O RRTH.

WELEFH T AM AR ERMN, AEE R FRF S X RAZEERMIR,

O CREBFTEAMNGEE VOBFAFEH — T &EK fluh, XESRARENFEARA AL SHNRFRIXIN
#. W, BPAORRadtanB@AsERBSAREL.,
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HACABENERESAHREZEEHER TAAHNRIARRE, SEEFEZA
FREUENTN, TRAAEEEN. TESZEARMNRZAEBERLETHENTRE,
ERIVENEIFRATFUREETHRBREEOQER T SFERELNRERMHERMUN
BA .

3.7 &

1. REEIIHHHIER, RTFNRIRAERBT RIS HEBRF AR S LR
AR, F4RBEANEFI &N S RBECHHTERTRREHZRRESE?

2. R getblk P, MPABEASHEPRT—AENE, MELHRHLBERLK
Rk, UEAERESHEZZA NS, A7

3, EHE getblk F, ERE - TREFELTFEREZN, NBLHRREENRS
@ Egihl (FEXHPX—-SEBEHERREE). HTA7

4, EWMYE brelse 7, NREWPEHNELE, WABEERENEMAB S HEAT L.
MBEFRASTE, REHRERNELEREBRFIAF PE?

5. BERARBHIT—ITROERES, Y85 - EBANEMNHFIAATRB I RBSRE
a7 WEHEFR?

6, WRILFTHBES I ENE, AERERA-TERAKZER, HE2EARIESH
BERA2AGERAMHERR OIS, EHH getblk UFE - HRBLERA L 1K
X

7. BRI HHEE gethik 55 brelse, MAMFYURE “RuERSER" FH, MEE “%#
el R, F#R “BRALFER” FREEME -8,

8. R —M7EHIE bread PHIANEHEBE 2 F RO

%9, HARME: breada PAER A S FER . 2070 BATERESEMN, T—1 bread
breada B3| M B A 47 ZERE breada P, MRFE—ITRE_IMRAERERD T, WK
ERHREZSENMEKERBE RN, REREEREEZRETRE P, XREAN T THEA?

10, HR—TMNEWEMHEREZUEIA—-TSHENKPEE, BX—-HFH%S geblk
th e,

11. 8 umount 5 syne (3B 5 %) RIS FERGRERA, #FRAZEN - RHEHN
YHESE “EREE” WFAEWEKBHBIKSE L, BA 1T EAENEHENREL. X
HHEBRENEE, HFSRELAEHNERFRETHA? ARERIRRELSEFALER
BR—K VORETMERN, RENNARAGALXAERSN I RE— T ENEES
XMXHREF?

12. MEKMUNRELYERR— A RERAR S AN HaE. ERESFHLEE X
HE—TAENABAREFERTHHBRE . 8% 38 bR 68 B 7 B T 45 5 5 B i
. EHERBTRRREFHLENG?



E4TE NHHIAERR

EMAES 2 EPHBEAMNTRE, UNIX ZRETHEITXHHE - --HESITE. B
SIVAERENAEBERXGHLBEHERS, MXHNFE. FREE. THKE. T4
BEXHEAREPHNE, AREBL - SHARELHWREHARARERXHE, HEEL 155
HEREARBA—-ITXH, BTREEVE - -1, ABEREE%EA T
MRS VA

AEME UNIX ZREFP L HHAREH, T-EMRMXENRLEAED, 4.1 %%
BEINVTHAURENENMIBRAESINA; 42 W EEEAXHKOINREHEABERE. B
EIIRMAE: 4.3 WHts H R, X R0 F a8 #3044 78 40 & 48 1 SU 44 3 B9 306 2 3 £
AAFN AP AGEERURITEREE; 45 TAETHEEREW; 4.6 TR 4.7
FAATERIATRBEERIIVTESABRROEE; BE, 48PV RETERKEFHNEMLX
HERN—EBSEREIH,

FETRAMNBERENBRET L -EFRBRERNEEENREZ L (H4-1), Bk
iget BB P EMBEHTHRINTS, EriIREaRERTTABR BN, Bk pu
BRERSITAE. A bmap AR — T XHEIARAEE2E ., B namel  BE % iget. iput
BEbmap—THAPEBBEHRBRR - ETIFE, B alloc 5 free AP AERBAHE
H, MHEE alloc 5 ifree AXHFREBRERSI TS

RERXKAXHRENRE

namei

alloc  free ialloc  ifree
iger ipur timap

BERRSENE

getblk brelse bread breada Bwrite

M4l XHERERE

4.1 EHEBK

$.1.1 EBX

FVAUBESEAFETHEL, ASEENEHAAFRITRRPUERAET.
BRRIVEA O T FERAR:

s XHEHFHEBRRES . FAREXTH -t XHEREFRRAOA,ARE, THATEEE
5 “RpP4” Ff. EERAFRARRERHAXHFNFER
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o R, XHAUREMARY, HREN, FREDRBREREMY, & FIFO (K
H) REIMLH

s ABEEBRFTR. BEREWT =R CHRITR: XEHFAE. XEMFEP Y4
HAEERRMBAF. SERAGE. B, RITRXHANHFERM, FHESNBRE. A FH
FEAEMIT, UM —-AARMERTHFIRER LAEHRT A - XHRRARZBAFHERI.

s X FEREE, ST XHBER - KESERANR, B -KEFRBHE, BE -
KB BCRT WA,

s XERERE. ErELERWPFFEELAXHEBEE . FSERREAREX
B A

« XABEMHARE G, BRRAPNEXHPHREEZEB ELERIFTHER,
BEANBEESERBEETEAEZNBER ., RIITAFRRETEHE XHEREHRASL,

e XKD =T XEPHEETUAECREXAERSNTTEERE—RERS
METRBRER O, BN CERPUZEXGTREANBRFETRERKX 1, L, R -1
APRET -1t XHFENEXHPFFHRBREAICCHNE LT T 1L M EWHRIE, W
E IR/ 1001,

RIUWAHFEHFREHEORER,

Bl 42 BT — PR HEMERARII DA, KRS VAR T EMAXHREINA,
HEEER “mb”, FE NN ZY. REAW “mb” . BRMATELHE: “os” AP
HAPBERAUERMAET NEERRTEXHF, EFEEEXH LT, AR —KiEEXH
AS R R 1984 S 10 H 23 B TH 1 K45 0. BABRE—-XREEXHMA M A 1984 410 A
RHEFIOEND. RE—EKAERIPAETEAWHEAR 1984 F 10 A 23 HTFTF 1
H304, ARBHABREEXH LEHE. BRIV AP LRESHITRN, HE
BERIVTEAHNAZTERALITSEXHAANABTERE LEHER; XY XHFHABREX
AR, MEXEXHFHNE. REXHFEE . AEFRTNARNERGEREN, HER
TRUVEHAR. NPT XHNATASHEEAERRIWARNE, BRERIITR
HAEREXHAERRE,

BiAE mb
hi os
B OERIH
WAIAL  rwxr-xrx
BT — Wi 1984.10.23 T4 1:45
BE-XEXH 1984.10.22 b F 10:30
BE-—KEERTIFTA 1984.10.23 T4 1:30
KA 6030 FH
Bt

a2 BERITARH

NETHEATAEMRTHARS WAL INPEFRZS, FAFTNTFR:
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s WERSITAMRSE, BHER
—RIVEREELBAT,
— REHHBEESERIIVATNFERS.
— IR TEFNREATERNER, RITANRERRET SR
BENKRR,
— AN ARETRMNER, XANHNERRRESCAREE N AR,
—REEXAANEES (R5.15%),
CRAEXBR A RN TERES.,
cKIIFES, BRRIIVEHERERS L ORERgT (M@ 2.2.1 %), FURE
AR ATERRA PR ERFABERIVAS. BARIVERARER MR,
cEEBMNTERS W ANEY . RSB MK HEEAS X B A LR KSR
EL 8, NEERSEMAOFIERSIVASEEABFAA L EREL, NEEHR
B P AMERRESARIYESREN—- M HARINMN ., ¥ F-PREERSIHEAKE, W
BEFABQICH—PAREN, BEIVABSRCHEMLTFRARA L, XNTESRE
Lta
o B M, WARHMEXHENBERTWAKE (AMUREEA open ITHFTH).
RERITEAPHRSFESHEE RN B EFTREMN, SRIIFTALTLURS
Bt, BLIEHMBRSRERS WA SHAFBREFRERIY AN, EAERITAP
BE AL, UBETHXARERNEERBE. SERERANESUBTHERT
HHETHHNEENZANES, SABRFERN CERKRSI VAN TE DR T RN, &%
RTREREZE, BRRIVANARENSHRE .
HERIIFASEHNEHNEERX M RAES FIHE, & X% 605 KNS AT
¥, Y- HBRART — AR F AR, WS- NSEN, ERIPERBFER
M., NSRINFEOFANEIONEARTEREL, URRNEBEITAFERIITA
EHEHNER—THERS WV H, B, TRSAEIPARLUEFRABERORT T AHTHE
B, MBE—ERREER-XE, TEIANEI T ASNARENRERITARE,
MAEATREFTEFAR—PACRII VAR EGEH, 35T, BHERE3 AT
WERMBERR AFYREN, EHFESRES,

4.1.2 FRIIFANHEN

HERAXHRRERRIVASKRERABENRIINS, FERBAEARNIEAFR
BI¥ A, Biiget AR RIVARAFTEN (B4-3), ESRERER M PR -1+ E
BB getblk WKL P RELHEN. WEERESHRITISHE S —MHFIAT E,
FHEREAFIUERFERI VA WREAERIXIRINTE, ERNEREPHE
—ARIIFA, FAMNELE. BE, AERESENFRMNRIVANEEENEENGE
N, CESLHMERSIVASHEBEERS, FRFE - THAERPREEFSMHARSIFA,
AHHLEFEARITANDERESR, HREUT2A.
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Xk iget
WA:XGREARSITHS
BH - THRENRITA
{
while (EKFER)
t
if (BRIFTERBEPDPRRITL
i
(RS ER LHRE)
{
sleep( RN VAT RFARXREST &)
continge; s WHAEED while x s
!
/v MEELSBGHARLE(HSE) =/
if (REMAEIIFERLARIITE)
MERELBEENA;
R FEI AN 1,
return( % 51 ¥ &)
{
v FRESINAMEBRSPIHARIATA »/
t (DEAELTEERIIFL)
retum($5i% ) ;
MEEREE B —FRIY 2
ERESIVAS R RS
B BT BA B R SRR 9137 L R 51 AU TSR ) B o
MR FiER WA (K bread);
S b (A In i A H RS 1)
raban{ R HAH);

4.3 ARHERIITREE
BE=((#IIHAS - D/ERARIFTAKA) + RIVARNOERRS

HAMBREREHBEBL. fm, BRARITAEAE 2AFHIFEBERESIHTT
A, MESSRINVHES 2EASKS, FIOTRITAESR IRARD. WRETHER
EH 16 ARIFE, UWESTSHISRIIFABELE 2BERP, BT SRIVAUE
BEIWBRINE-IRINE.

WMABRE T REMERRS S, EEARE bread (32 %) RdER, REEAT
BARWHAARIIVAERRPRH TN RBER:

((BIWEF-1) mod (BRERIVAKE) » #EERIWIKD

Flim, MBEIHAERINTEALEEANTFY, FABHBRFIARIITAR, MBEESHR
Bl AR RR T EYRBEEY 443 M E LR, ARAZHBEPBEARRT|TR, &£
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ERPEHREFIATI P, HESENNFIRITRERN 1, BRXHEDR, IFEX, #R
B, BRREH], XHFRDMBEHFRENEERTIVABNANFRIITEL, FEERE -
LR ERRIIT R,

REMZBBYA RV SARMTAITR. ERERHRATHEAGEEA, Bk ibh#e
FREAMAFHRIDE (TESIHERA-ZHE), EREAASRNARITABREK: W
REGLHEAFMRE, ROIVARAS LS, MXEHHEREKHD A, AERET AT
¥om 1. g, 5.1 ¥R, SEBTHF A XHE, ERBERIIWASIATEOHN 1; X4
SIMEARERQOEE, K, HERLH - XHN, ERERIIVAIIHITHR 1, &
FERAASRERAZAHMRERE, UATEIHEREY - UHHRANFER; ER5
BRASARGEMAZEIZI AHRRFAZE, DEABEAEERNNENTAEFHOREE. B
W, RETUAES TS ATRHEMA - MR TR VA LR, BSERR
1B, open KAMMEMRERAR S ERBEB RIS,

REREBEE gete WRABEXELATARTRE - IRITS, ERATHERE
B, MERE -TER. ASHELEBEREMRFEANENEZARAK, ERE, #8#
ABREZZNWEBENEN; WAL, EXHBBELBITRE RN open M close T EH P &
LEHNESITARGE, BREABEFABERIEF2HR-ITRIVABERTAN. B,
CABEERBATHRIVAMEZERYARITRLEAREE. ABSHIEIRNER
“HE", FULRHEMNRERBARE. AT, #RFEIRREHENK: BHHBRMESE
FrRERGERARERE RS LR, AERREENKERRGESSH, BFRUEH#
RER, HAF - TAHNENE,

MELEHTARARARERIIVARERFPH —IRITIHESR. BRRITA
EREGEwY, Bafth (A) REECHBRIMNFLRAE, FAREERITIYHES
A —1#R (B) T MAERSIVANLHRE, WEBATEHFRIIVTARK
&, BERCEEASFERITAEAIZN, SHARELZER. mF, Y#EBIXS
R WABYR, ERBEFERRIVATIZRANFTAARE (BEHLRE A). HAETR
HHAE AFHERRIITAN, EHERTI TR LA, DERAEERFEFTEE. WRH
HRERAO, NEEIFA G AEESHERD, BEABEEAERRIE L. ERIH
AAEESHNT. ABREERIIWAKNI AT Em L, FEER—f L THHRERI T

G LR, Bkige BFHABURER - XA ANRARHANTRRE, &
EiEE - ETHAORIFABBEH, HIAHTHEFERK 1. AFRITIEEFX
FRIXARBOBEFNOFE. EAREAREHZHABRARIIVTAMRY, MEEFRER
WA AR RRBNELE, 85T ITRX AN

4.1.3 BERSIPR

YHBER ARSI N AR (H ipar, E4-4), HERHERI LI AHTRMER L. 0
BREHREEN, BEHREENSEAENRR, WAL EEER LERRI WA
KHEEBEAYE. XEERHAMNEE., XHFEFEFRFTHAHE, S35 EENN
FENSEAENINAR, ARERERIVEABRAZHRITIRT, REEBARE
ZRITHNER, BAEERIINARREPERRERNRRN . BREFNRERY
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0, MARETUBRSEX AT LNEFRER, FRAERRITAEIZR,

it iput e BREAMKEERSIVENTER o«
A FHAFRIATAOEH
B4 F
;
WRKRF FaRLH, MER 4.
HESPHEI A NER
if (HEHER0)
i
it (WIWHESETREN O
!
ERXHRSHEAR (Bfree, 4.71);
WA RNE N0
BHARIFR (M hee, 4.6 )3
i
i (XHETRRE AR TR S 8E)
o ELRT VS,
R REBEHES;
t
b RNy 1

Bads BARIIVFRAAE
4.2 EHRITHPHLEHR

mEfR, BIFTLACTFAAREARE EOCENHAR, BVEEENE -
RATESM, FUHAHRHBERSHRGEARN. NRXHPHREREEN T L
RBARE (MEXGSETERIROREFER), B4, REEEHRBLES XHXANEF
BERIVAPERUABISNHFAERET, AT, URIAHEEEE LOTRERK
SHBRBSHARNE, Ba, RXE-HOIEEERRAFXEREPXANERT RS
B4R, WH, ERFEMXAERIHBRERTZH, ABELAEXHRETIRIESI
T L I 4 )

EPXE, BEXASUET=1XHA, B, C, 841 XHBHE 10 MERIAR, F
EBREREN=ZAXGSRTHENTHE. DRAPEABEEDEHRCHH B EHMS
PRBRNE, BANBLFEXHBENACHREPHESMN 15 MR ELL,
BRTXHENBENREZS, CHA—-THERE: FXEXHFBHLENEARBEAT,
BIEREDT 10 R9XH (B 45, AETTEL AR ERERKKELR, LTA0EH
KEF—&, UEFEsrEeEs RaIRAEn, B30 ndEehnEE.

REERKWAER, ABE—KAE-RIXEER, #EAFXHETHRERER T
HHEY%, BREHIRSEERBEAMESFHEZLT. HERARIFER-KETHER
FEXHHBERBEHBR IS HHE, ONEHHAERYA, DR-ITZRBATIKF
W, Wa, HIOKMEFHRWTHRTE 10 MRSHRS, B 100K 535 H R A ST
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............ YA it B ol X ferarraanses

............ A %= R I#c At

H45 HEXHIESSRERER

ETRE 100 MRS RT, B4, RIITAWKPIEEXHERIEL; B4, HXHFERDE
i — A FE T B IR
HFERIFEAEFEINERIBRAFARKS BRI IEERE 4-6 FIANER.
RIWR BB

HEO

HE1

HES
E&“ \

Higs

H#s6

HE 7

Hike

HEg O

— kAR T

st G f

=t d 0k

B 46 RIITRPOEERAAER
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UNIX #8 VR TRPHBHERA 13 40R0, HhaFdwREREAKR TRAMA
¥t B, BF “HE" IBEXBAIHERRENEREORS, FE "—~KAE"
MARLE R — A HERERBER, T EINBRTFREE, ARLA LN
Bopd, RAMMPHEZRRS, AERHERRURIARE., K7 "“KAE" HRa
F—-NRAERER, MHEA SWEART GRUES - RKEERSE.

MOR ER, —FEATUY BB XE “IRAEER”. "ARAER", $%. A&
fRE, HEHE - ZHAREET. BRXHFRETH - TEBREN K5, AR
MERSHERZ M (4FY) HERGL, TRERTEN 256 PSS, — P XHTAHANT
WHRMBRKMHETLGIEL R (B 4-7) —AERIVAFHEA0THEER, 1 MERR,
1P kEBERM I AZKEESR, Mok i6 THh. #RRIIFATR “XHXA" FBH
32 4z, W—ACHGIDAREED 4TI (27), '

10 EER, 84 IKFEYiIt= 1K F¥
14 AR 256 +HERN—KEEL = 256K F ¥
1EH 256 A—RKEERH - REKE= 6IMFTF
148E 256 Tk E#EN =R R ER= 156G F ¥

M47 —TXHFMFEIER—ESRIK FHH

HEERXGTHBBHERTFIRBE. ENEXBFITHENFETHES, FR
B XABEAFHREO FREZEMXHRPANFNR. AREAPHFZTRELR
BARNBE: XHEAEOTBEBRIFE, SRR TEAXHFXAMWESZEHRS ML,
BERARRTAGARZAXARERRELNEALR, HASHBTR-AIATHR

MiE bmap /5 AERAFFINBRIAXGERERHRRY »/
A1) RIIFH

Q) FTEBR
W (1) AR RETHRE

(2) KPP FH R R

(3} e VOF TR

(4) A ERE

HEFMSE TN EXH RS,
HIOHRERFHERTEY: /+« BRH2Z »/
HEHERBHPNTEFR Fe Wiz s/
REEZAENEEFICRIITE, s WE 4 s
e B®
while (B EEFOARE#ES L)
!
MR RES ARV APEEERPE TR,
IR FAHEER LRAEARS,;
R B S R A T O rh I (3K brelse) ;
¥ (BhEAEERT)
retom(H 5 ) ;
ok I £ 22 B (3 bread);
EREERR T LHTRERES,

BB XHELETFHRBRIARTHNANE
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BRELE —ADEHEERNEE bmap,

EEE4IFROXHNETR, FRESIMEARAT 04 FEY. NRESBEEE
TFERBE ST 000 MEY, WAKHAELERFYEXHINE s HER Y (M0 Figit
B), TRERFERE T SEHAR, EXRPTHEIBFY (M0 FH) PHXHEFHE
9000 FW., MR MBREEB AP REES 350000 BFY, MELHAR - ZKH
BH-—B PR RHo156 MR, AT PHEBRARH 256 MRS, FLGH —KE#E
BEFFERME T FERE 272384 (256K + 10K) A4 M i 304 b #9358 350000 F ¥ &
kMR PHE 77616 FF ., RIS —KEHERFR 256K F1, LS 350000 F %
DEETKEBRHT O —RMERF —HREH 331, BERE-KBAERPEIAE
BREAE IKEY, FU—KMERTHE 77616 ZHHE T - RBEHEEMNB 15 MTEHERS
—— 380 3333, MAHEH . XHAPHE 350000 FHEE3IEPHE LI FT.

4096

228

45423

11111

367

101
i

367

28 331 |
3333

a156

0156 3333

824 bt ¢ 2 3 3 BB
-k [E) &

49 RAGEHERESRREERIFA

FAmERE 49, SFNRIVAFRERETTH I 0, FMRFXLEBHREIE
FAEHRE, MEARAHESRBEXERUHNEIRFEFTRBELTARIHN, Be
REX—HE, ATXSRJOTNPFEFCNOTNBEE. XERRAERREZAAR
®, FMEF-SREHRMOBE, SRMEELHEHRLE A lseek M write 3 80X XM
BRAER. T-RESRAREELEYN X LRBTHERRRLEA read.
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Mt RKEENHRBE, FARSH=KWNERS ANFTRER, #THFBE—-TH
SRR, ERRHBRTERRITISRBERZSI, BEFR=1#EER, HEREE
HEZPHERS I LGRS, HRTRELASRERERED, HASABAERLET
PREWE, FUBENAREANMEEN, B4, ZHEERALRKEEMERENMT? XEHRB
T XM RE, DRAPARMELHAGRENEESEHERAXHE, EREEZ
FHER/NXH, R, BE2#THMWE [ Mullender 84]% 8, UNIX R K ELRHCH#
AT 10K EY, BERELT IKFZFHC! BF - XHM 100K FYRAEREEZR D,
U REZHXHEBTLUEL - RESFRMAA. i, REFRAXAHHEERAMK
B, BER-BXMMXGHREEEN,

MAIE RO R T EAERAEFRITER. SR RBREELRERT AT X XK
. 4.2BSD X R LB [ Mckusick 84| PRI ETE RN E: AEE - KEBEETE - B ESR
LERFRINBESES, MXHFFRAEY, AR FTHRIEFARBHEKRKLE ., Berkeley
MEBRAFIK K FHNZHENN, A, HAEARKESH KBMARKEN, &
BRERPTRAESLTFRANRE. L, SEERKIBKFY, K2, -1 KEHF 12K
FHROXGEA - IRER, MB R ¥, TR ¥ WKFEH) EREBT.
BERAMXHRANAXRITZRAEEYE. MRXAREBRIE, BT XHHRE -5k
METERRXESS, NEIRBAVTSEARE LR, W TFEREKAIIKFZHFHXH
A Y[ Mckusick 84 13KiR, AR BB S W &k 45% . Berkeley ML HA S IE XA B
BHBEHEAIEASLTRPERNAFEHRETE—HR, —THEARTUEATRTFETX
HHSER, BIBN—-TMEIFETE—-LRAAFREHY,

M RN EN T EERNE P RERL XA REFHAERIN T AP ([ M-
lender 84)), BT BRI T EFZ HEBR MRS, EHESERE T HEREEN -1
SHATFERRSIVAEHESR, MEERDPHLATHEIETHEBE I E: EXATHES AR
RS XEHHET, MEF—ITXHENER. HIEER, R XHEEHARSF AP,
PA, HEBAZIITRIIVEEAEE, AT - XKEEFR,

4.3 HR

LRIMER—TH 18, FERD, HREEXAREAFTHRELHOEEXH; AR
EXHABRITHASHNFRTHMTEERAG. HREXH, ARENBER-RIIBR
#1, BTERRIB P EIPASHA-ITLTEXTERPHXALZAR. —THRES
BEEHILCMERIVE TR BHOUTARKENTRAE RTRE -T2 R4,
ErAERBLFR—-TMERE, BRE-1TOBRALUER-TEARIHF. UNIX RE Vi
FEERE N 14 NERF, RIFTATERAIEN, —PMERTKENR 16 MFH,

HA-10WALTHRE "er” AR, BPMARHELIT “.7 M “..7 HXHEL, RRIY
AEAFIRSHRMEMLHRZNEH T EE. £ “ee” P " NRIFASTERX
Y RERIOMMEL, HMEN83., "..” HEIVHASERYREENIGHEE

O Mullender # Taonenbaum ¥ 19978 X BB HAT G, RRAKP SSHRMILFM DT BKFH, 8%
HFEMAFIKFEY, BEA-TERRR P ERZEM T AN TERETME, BEEMARTHES UNIX K.
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b, HERH2, BRETTLUE, HRER O MRSIVEASHER, AN, £ “Ya” HHE
24FFEHAFRRIRUNE, BREVWESHALELEN “cash” WXHHERET, BF mkis
MG —TXFERE, LERERS .7 M “.” REEXHRAENBRTITAS.

BRFNFIRBE | RILAS QFH) X &

0 83

16 A

32 1798 init
48 1276 fsck
64 85 elri
80 1268 motd
96 1799 mount
112 88 mknod
128 2114 passwd
144 1717 umount
160 1851 checklist
176 92 tadblb
192 84 config
208 1432 getty
224 0 crash
240 95 mbhfs
236 188 inittab

B 4-10 Jec FIERAE R

MEREIFEXHFRBBAFENEREHEE, BEARIITAERNAERR
%. MERG., FRTUREMNBEEAXHNFREEZ, HABRKAEEARNM SN, H
HERIEENGEHER. —TERPFRFTHAAOTEL: E—TAREHBHFTRE
ARFERBEXTHER; HHETRRAAFER G creat, mknod, link B unlink % K&
HH) FRFEREARRHEE SRR, ATIEEERNE; RITFTRESAFERN
FR - AHFLEMERXTER (BR, AT 1T HREXEXW). JE4.6 FKTiEH
FESRRARZEAHEN.

4.4 BERZRIRIIVANKER

BN - XHHFREESRRAH#TH, EMERSMEA open, chdir (MAEHF)
B link PHHE, BHABEABRARITATEMARRARES T, FUARKERR
ZHBREITAT, UFERXHE. B name BROFTBREAH -0 K, REXITEF
REESRNER, RETIREER--TRIVA, FARZEEAHABBEHRITA
(& 4-11),

FE—-TH2%E, SMHARBS5 - T L4MAFRHER. vEREF-THAEWAZRS
FEMEHS. REPH—ITHEB— O HBNYUWARERER, RS T EBRMIEMER
BEAZFEPVEHTHLHBNEWHERBERN (R5.10 ). SPERETIRTRE
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Wik nemei /» EBEEHFBIRIIFTEH 7/
WA BREE
¥ ETHMBRIE A
i
i (R NBRFE)
THEES VA =mR3¥R(HE iget);
alse
TR FA=5%E & WHENE iget);
white {(EHEER)
1
KRG NET-TREEGE;
ELZCHEESIFTERARE R, FRITFTH OK;
i (THRITARRASER..")
contliue; A DRFEIE while =/
&M E AR bmap.bread #l prelse X H R (TERI T A);
if (PRESHF(LERIVE) P —-1+HFRELE)
!
AEERESENRIVES,;
B THERNEE(KNE pu);
THRIFA=LRETERNRITH S get);
}
alse s+ HFEFEHLTER »/
retum{ XK =)
;
return{ THE R };

B411 ABBEBRIITRANENE

WA chdir(BEAR)RREENHLMER. FAWBRRERBEABITERNH LW A
ZFHG  BREERBERUS LA —HIFREREENENRBRITRE R,
EREBHER T, AREREFI R ABEAGERBEREM RS TR H0ARTFHEE
HBH UK, THRARRINT ABRFHE-TL2RERTC,

namei EN BB AR EARZ I TERIFTRHFARII TR, BRABILT G, &
LRRE - TARIIFE, 7 namei WEREFYAE, AEBREZLHETIRALLH F,
FROERGEHRBR T EHRAXFRNERIAREMN M FR"WER, #RELARAH
RAZWIFTR(RETRERAESH). ARHAP D AAEBAXHHHEE IDKA
P IDHEE, FEAFESEFRAGTR.BEFATRANA A ERBIMH. FUHER
EW.

MEESTHARITAHREANAR XSG LATREER KEHEBREEIRS5EARE
W4 FHRER. AFFRBRO TR, EEAE bnep LEBFFRFHMBBRFERBAE X
ROTE M 5, 3% FL{E K B 3% bread WZRE AR . BHR EHASERH IR, ik

S #HEBHKTREMA chroo IREENXGHRERNN S, HAETHRFHE KW,
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BRESRBRES, MRERILET M ENERETNRIVASERTR. B
BORB (R brelse) RBRIEM TEESI ¥ A (BE pu) , HESBRERT AR RI TR
(B iget), FEIIVATHIHRIT R DREZBRIBEFRAEMAT SHZ LWL
E MNAERRZE BESRDPFEVRERRAEFNTRER, BFINFHIRBEBE LN E R
S(HZ bmap), FHET -4, HEEEZ-IREZTEBEEA RS - ARELHA
KRRk, XEHEBXZARMEB I,

EHREU B~ HBRBEF LG fete/passwd”s BRNBEFBAH X XHEH,
A O HEBTEEARRINVE, EEREINENYW IR TRE WEEAFR
e, EHN THHRIFERERAFENTEAC/)  URENTHEEBRALEN
BESTRZE AEMAATER, URBE B "X E-HE-RBERRERTF
MR AEEBR - HRZETARTE—HATER, HEERB " X - BRBAANMNE .
B BN S, W R YA pu), FERERARAMBAFZEREAGE
BB EE, W et SRR R (AL iget) EEA"AEXRE—THR . FEHERFE L
BEREENINZE Nl E ec” , HENEER B X4 “passwd " BT H R 5
WERILE, SEEA 410, TREEN . BEFNEANTNERBMER "pesswd B HZRM. ERE
2RO ER et MBS A, A passwd " F R R WEFH A FREZFITE T, KL
BEX BT TR

RARBESRBHINTRE: FR— Tﬁﬁﬁﬁﬁﬂﬁﬂﬁiﬁﬁﬁﬁﬂ? BB 2
Ritchie #§ #{ (o[ Ritchie 78b] 8185 1968 TR KB REA KUY, BHERARKANHEE,
s, EBA UNIX REXERARERFARERGHEZAMNBLENTH, FUBRERR
HISETRIBWHATE, BREANERFTELEAR ARG, KELZNEREWN, T
BEESIEFRLETHREUHERBEEFTRZEE.

4.5 B

FEMRL, AEERRTXHNSEH, ANBERI TRELWEHER -4 XH
b, #ACESRTESARUSHTHEE, T-WRRRAKEFIRRITAAEER
B, A THREBLRE, URTNFREGRNEGH,

HMERAMTFRAR:

* XHEREAMMNEK,

s XHEREPTREHEAE.

s HEXHRAELTHHNEHAR,

c BHRBP T -TZRHRE T

« RIIFRRBHKAD

s XHREFERRIVAEB.

s XHERETHERRINWAR.

c SHRIFARP T -APERARIFANTAR.

« FREREUFBRAZTHRITAROATF R,

s ARHERHBEZRUBPBHTHEE,
AENEAWAERBERA. K5I NUHEH. NRBRRBBU, VaETHBLEBRR
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p—

HAMKE, UEESXHRATMERARF B4,
4.6 AFMABESBERIBA

NEERARE gt TR—TMEHMRIATA—EN (XHEREM) RIIVEASENL
RMETH. LW, ZEWXE namei 1, REBRE - T REZSBSERTH - IMEFERE
RERITRAE. B—1MHHE alloc M- EERI VRGBS - FRIEHTH,

EWBIHEFRAVBE, AHRECT - TRITAEMR. WRAEHERFERY
0, MAHZARIWAEZRS, ST ERBE—THHORII VAN, AERLE, &
BRERERRIVAR, UFR-IPZERTR, A, KRILMERANXET. E2HE84
BRIV RBRE-TERRE (TRABEER), HRBEEE, XHEREBRREY TR,
LEEXGREFERANRINTASERTER.

42 HRTHARHRI TR NER falec, BTHEEFZRNEE, ARTERIEX
Hb ARG THBEEREARIITRAENER, WREAGRTPHRIATASERES UN
BART -1 RINTES EHAE gt VI ARWBERIIVRASE T ZHBHRERT]
PTRMAFEAE, BAERELNRSITR), EEBERIVTABENINAFEN P HRIT
ROEFENBAFEIX-LTHARIITR, EBRERERTI WA LEFHAELZR
HYVREEFRAT T EEXH XD FEETHEBRERITHELSENET ., EREN
PREAT AEA - THREIITR EREZIMESENS REE- SR E, HHMHEHMY
R, BEFENEN UL TABKEXEZRESUN SEFAHBSET BN, A
e RERERBTERZRITHRT EXRWATRESAERURT .. A0, XERE
—AHABUELBA I EEREANRRITR. RHEHSH2EVPEANERAGH
RBE MPFRBRTEFFAE ERENECTERELATHANESFFEH.

MREEREZRABITARIE, NABNEREE, FESTRLIHNZARITIASHK
MEEMF, ABE—RE-RHMEER LHORII TR, FERAZERRIVAESRPE
FHW. ACEERRANBRFEARITA, KZH “Gid” MRIITR, ZERF
EBZRTFHRE—~ITRIVTH. TRELERER FHOSHARITRN, RABKIERI W
AT, XTURREARASHEERLEEATSARITIHRES, ElE T -HH
MEERIVASZE, EEALABRITASREE, TRAMAZIE - THER
T, EREHEERPERENZRARIIWATREN L.

ZRE4-BHHERRITRAINBELIRE. ABRSE-TRIF s, MEER
RPPTARITAEKBERGE 4-13a PHBE I HA, EETHRERKE 19, UEET—
TERRITHE, FEREEIITAS 48, HAZRTHRTZARITARBERRE
$-13b P, ENEERENHEARSN, TREABLERIIWA—% 470 5K
WEFRERES, UEABEZHERIITE. YAREEERERARAHRN, SHICERSE
MRIIVE, AT -RERBVAMBESC. AEREERARE EBOEMRINTR (B
MFANG) RS E, HEREHETEERNE,

BE—ARIFTEAOEY e EMAB L, AR XGREPTAPIRIT IS L
25, RESESRLAY. IREHRCHAE, WeExPER, UBREERHE: AR
FWAARBEERY, HERSETURIE, FATUMNEHTREIE. IRERRSA
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A&k dalicc /> HERITYE =/
BAXHRE
W ETHMESWA
i
while {(&5%)
i
i (MgH-TE)
[
sleop( FRBEIT R H" ),
continue;  /+  whie W« /

¥ (AERPRIFARRT)

Wk L4,
HREEERI B ARBIIRHTE,
FAREE BTHRIIFTARABELARSITERP. AER
SRR RR ST HEI WS (W bread 5 breiss) ;
ABAEEm;
wake up(“BERE L TEH"B);
F (R EERATHERSITR
rewm( BRI F A
BRECRIFALEAT KR THBI T AEES:
|
/v BYURRINFTRETPERITH +/
HEBRERNPHEFAARITEY;
BEKI TN iget):
K (FREEHRITE) s+ 11 */
}
BRINEEAMEL;
BWACE W (W put);
continwe; /' while {3« /
i
/v EBIFHER »/
BRI F AW,
WEAFATHER L,
XHREERAG T AT RER 1:
return( R 31 ¥ &),

Hal12 AEFRITANKE

L, WABKREERFRAFHRI PANETRA. oA, WEEARSIFTASKRAR
i, HABE; WERRECH, WARALHBERRITAREERT, WREREEL
RIVESHBERIIVTRASHE: NREBEANEITLSHRBIERITASAH, ME
“BittE” FRRNEIFTAS, EEHHBERITATANERRPER, ERIFTRHFR
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HENTHETITRR

< TRRAEA o B3 48 b B, =
T8 £ 30 TR
bes
AERERRIITAR
LCERREES e B | agereprerennenens < NSUNORUTOIOON o>
18 19 20 o
T?ﬁ

HERBRARIITIE

R OO TSP .
0 )
bes SRR
HMERZHARG TR %2
535 SRRE)H K 476 475 471
L I T L L L I L N T I [
0 48 49 50
ol

b)

413 EAZERERIDATHA
2) ABRYSFORAMEITA b) PREERIFA—HARKEE

HE%R, RANBHBREBLHESFTARNRIAE. WEEPERRREBENERR L
AMBENREHRIPTEREBORIWEA, AEREE, XKEAANERRRIDATH
FIDRIWASIWERTR, HASREN.

ERBHBRIVAOFANFT. DRBE 413 B8, ZSARITANBRARRTER
MERARSHRINTAS, MABEZ T ERRORIFRSRBERRT, BT iRMHA
PHEE T -TERRNEE, FRRRT. BE, MRKE 15 HE, SHRTVARR
T, WRZEEBRRRIVASH T -RUTRERBEMRICRITRSHE, BNE
AE4-15a P S ARTIFERFEN, MBABER 78 499 PRIVWR, WNEH 499 BN
BERIITA, MEESISSATHRIRELE., RE, MRABBEH 01 S, WEFR
FEEENNE, UE STAATEARERRFHRIIVMN, EXNAE 499 SRIITS
FHEURES UIRERRI VA FELLHREBIS 535 M 601 SRIITR.
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UNIX #1F 8 2 4

Wik ifree /+ MEARTIVHE «/
BA XHAHXIVET
WX
{
AHEREEHRATAHHON;
it (HEREHNE)
retumn;
# (REFEER)
{
F (RINVRSATHTFREARIERIFAT)

!
else
EMARSTHSFHEEESI T EHT,

refum;

BATHRNBICRFI AT =BARIHT S,

B4-14 BERERIVEAEE

535 FHR i=
Bl LB R e at6. |.ams | 4
48 49 50
SFICRII TR 'Fﬁ*
2)
499
bt R N a7 | am __
48 49 50
SOREIWE Fﬁ¢
b)
499 SRS 476 475 471
‘-. mpafE s a N AN A RN RN PSP NN A A Ag I NNy AN NN RN AN parRrRasannsnnnfnnganrnndrarnrnancfdreip b
} 43 49 50
EIAETIY A 1
T4
c}

H4-15 HERARIFTAERABRERD

2) HEZREHERIVER b) TRAKIVA 9 o) HHEEKIIWA 601
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W—B#R T - BEMORRER, AEZEABEAR-THRIIVA, FREIER
FIVRAARAERIIVEENNRELE. X - HERSEFABRREAZRIVTACEIEE L
MEE. TAMNNREABRIR, BRAHTEHEN T (2R 416 58 4-17). &
EMEEA, BHC, FABBREER ACHHERMABIRTRITA L HEAKRE
WMERIVTRBNIAFERITAZIMW, EREIRT . B iger (W iolloc WH) # bread
(# iget W) KABALIESNILZEEIR, M8 A FEERRN, HRAEBREALE
— P HRIVA, BRAFERNBRARIVTAERT T, #BBERBRRURB TR
FHAWR, FBRERNGHEBRBAEESENRIVTASHRURIVESFRERSRES
TR, BTEBANATERERE, FUTREEBRARERBA L RIFTRIREIN
B, FEABRANEXI T TAAFRAEME, #BBRANHIAXR-BR, TRTEMN
HEMR, FTEEZHRITIRABSRE (REXIH), #E-IPRIUTR, HEAX
B, AT, "RIEEBRRERHRITASEP. YHBARRN, ELERRIVAIH
SR, RE, BEARCEEFR -TRIFA, HARTABEREWHEPERT RI
TR HERAERITAMAFRITABLN, EREA N XHRRHERMT, X
HUEFERIIVACELAREET., ABREX—RSAN, HEaTRAARRIVAER

#E A #EB #EC
WE S
AERITEIT
wWRMI| W AN
EERLER (9 :

: HEN SR

AR WA

g (b

EdE LORTERINA,
BRIIBE [HBERRT ()

REWR L AR

BB K 00
XAUR, HE
FH—ARIBA @ -
: W
ARRIITAT
: 1 At
v ' ‘ ARSH—ARITE (0

[R13)]
M4-16 HERINVTRPAESKE

QO HEk-#%—#, it "#HB" X—RAHEERE “F TR THERNEL"
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(a) i | e

(b) ----------------------

© ded e FHARIITS LlLX
() dodode TRREEA L L
(€) 0 A ERRIES L

WAl
M4-17 AERINVTHEATHRERRSF (&)

R E, MABSE-THRI TR BR, BEEE jalloc 7, BERIFAXELEZ
B, TARBEXTHRIFRTEHEE, SERFILSES, BAXHRBTEERICH
ERIIFREHEA.

UNBREA-HFNSHARIPAN, VERRRIITIENAASH EHBESFF
#H. MBEBREBERRA LY, W-THRARIRACHE, FREAAER EERILAS
WEIWAE, MEBRKEEASRIOCEWEERK, ARE_-ITERBULEFE—-THRI
FE, FERRERNS, WECLREANEREEERX ERSHRII VN REMHTRR
E, ArSBEEETEMNEH, HFARRT CPURE., RMMHRRE, £—-Bi®e
BMEAESFABLZEATEE, A0, WR-IMEERIVAHHBAIRERRLE, M
SEJMHFBEENBEBHIE Y, EEELETHRPHEITL. AF, LHEAN
ESAHSREBESY, BRABERELATEN, HARKBERER, EBARTHE
LRSS XS R

4.7 REHHNSE

UHBAEXH EEREN, WELAAXFREPFEESR, UHFEEERR, 5
RAEBAFEAZRBR. XEREEERAE - MHREXHREFHERBEARTER
WEXKEA, LABRF mkis (XHREER) BT XHREMBERAAD) -KER
h, RERNEMER—TRERS, RPLAWETHA, BUKNIBESHEART, H#
B, RAHH - IAREEREN T —RARS., B4185HTHERN—THT, R
B RREERTRE, MTHELNMTREAMRSETEHNERRE,

WHZHEAXHFRGET AR -8 (B aloc, H 4-19) MK, ERERARR DT
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MR
100 | 106 | 103 1100 ] sececncernercrarsess

109

211 | 208 1208 | 202 | eevceeiienn.- 112

n

310 f 307 | 304 3 3p) | cseeicenenen-- 214

310

409

i

418 THERIRIFGER

—ATHENRSRME, —BARNE, WENEREIZHAR L, AEEHATE. 3
R RGEBERFEE PRGN AN, AREEEIEIEE - KERREN
Hepfest B, TRER, RENKRSRRABRIES, REHHERHRS . EHER
AE—~TEHE, FARREANERBOEEH R 0), NE MBERBFEHET FEHNE
A THEENE, BRXGRAFQFERAT WAAELREH - FHRER.

W& alloc 7 TEEK AN x/
WAXHERRS

R :ATHFRUENE

!

406 | 403 | 200 33

white (HEERBHE)
sleep( EF“BRBEE™);
SARE B e A (R N T B
f (MTHREARPRE W)
| ,
poy . E e B
RN 2P R R A BB (I bread)
REhmHRREMSIBERATD,
O 2 ol I (O 8 brelse) s
p-3 1 E 03 1 H
wake up( M fF“RIZ B );
]
MMNEE N T ey 08— 2 K (N getbik}:
NS E AR
Sk EFRA 1,
wicAEReERd T,
retum( M)

B 419 ARERREE
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MEFBBREXHLEXREE, CLET MM REE RS, LA 808, BRH
BRARSE -, BF mkis ABHAFTRARSHREASRR, FRIES - XHMNE
B HEREIE, XA, % EEUF R E— AR, RO B T R e m A F
o), BT LA 3 TR MRS, M4 18 R SRR -HETRARFRAENENEABHG,
FARGE, YBBATEXHAMBXATHRAREARSERN , SRRABERLORSKER
BHAT BANASERIAFASHATREN. HERANTEGSRARLENRSHIF.

B EROHE free SARBERNAERFHE., NRBRRBERR, R AR
M SRR IERRE T, AW, DWRERRERT UHBHGRBEN - PSR A
BHEBERETAIREFABXASARE L, RECEFFRRORGREXIBRR
BPBIRERBR T RPHEE—ER

B 420 RHEBBRRTRBLH —DPRELIFHM alloc 5 free RIEFH. Bk, B
B

109 | cirerertetimncisuaisatomnt gttt narrbrnrrrrrhrn

211 F 208 | 205 {202 | =cccnevrinrnmvsnciniannene 112

AT S
109 1949 | criereiiiiriviieinrirei s rrensrn i rerenas

109

211 208 | 205 | 202 | ceeverrreinincianeriirnen. 112

21 [208 | 205 | 202 | cemrvirieiiiieisisiananaes 112

MBS

211 1208 | 208 | 202 | +everemiiimnanniasiiinnins 112

21t

344 |31 1338 [33s | -cciveieniiiiiiiiinianuis 243

d)

B 4-20 R 5RERMER :
DEHRE DEBRTHMIRIE OEARLWMORZE HEHSRE 109 RHZEHRER TR
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FHE OB, BX M REHBsREL. METHAE R, PSR LRMEL 4O &
B, EAR—BHASHELRES 1098, BARABEETRARIETT . HFUAZES
109 R, MEZR LT -ITENNEENINERR-ABT ATHEXREFHFRRE. B 4-
20d A THMEREE UERT - —38 211 3,
AEMBERIPARESAENEREAR AL RELUN, ABREHERRENY
AERARE—RSHERITRSNRIARERN . EEF-TRGHER, MXARE
FREAASHRESREIBERHNEITREBREEZEZDP AN TFEREI WA RFEEX
RNER, TUEXERIMFHNREAHT =4
(DHRBEREIBREBE TR FTART SR OR XS4 LDFREFR T, URT
WEHER, AEFARERANDI AN EASHRIDE. AN, ABRNARBRER -THAR
BRI EARBREFER BANEARXHE - M EARERARBIEBARTAE,
FREEMFRXMMIBNE. B, ABRENTRIAERFREERAR, MEENEIRE
SHERAT - TEEENTE.
C)TLEABEAEEER. I HERREEFRARNERART R, HRARIITRY
BEPLAGENEH HERABFHANTARXINTASE,
GIRPIEERERRRETTHERSIVPAER, BE, SABATHRII VRN H
ERAN, EHE LN TERAEABASABARTEREANBEARAETXEE,

4.8 RahxeAR

UNIX & 838 % 55 55 40 PR SO 26 B0 S S0 PR RN O 1 . BB X BR 0 fifo(B ™ 28
BEHEHNER) . EHEBEEEN. EXRLEARTERIHF. —ERBENER Lk,
RAFEBAEELRET. A AEELRHEENRKFSERELTARBHHRFH
R,RAEAAFREBIEE. AREREPARRER S EE -t HEXFPFHEERN
R EHREL, AFTENEHERRTAEAMER, T -ERFREROLH.

UNIX BEPBE - XARBERERXA . CHERASBHEXANFHFRERERIH,
BHXAREE TRE B XARIIFARIAEAEE TRIAFAIFNESKHEE
2, TRASHARRMABAIROREED RASESHEXXDEHERS. HI0R
HIEAERGHRRE.

4.9 EBW/E

BRIV AREETAREOEBEN A PEEXHEREERLNAR, RIVAA
BAMEAR  EREN SRS, BEENEMEXHFLTREMREMPORIITAGFE: AN
EENDPEELFERIHNER. RS FA creat,mknod, pipe i unlink ¥/ , ¥ i ialloc
il ifree BAF B THFMBRARSIF A, YHBEB AN, HE iget A ipuc WEFEREF
REHEMNAE. B bmap HEMERENEXHFHANFYRER, RAEXHHMAR
iR, BERUELH AAREXSALEARERIRIIVAS LEHXHF, K namei £
EARBA XA HREAOABAREANERIINAE. BS, ABSHNE alloc M free
BHBTHAMFERSR,

AEERURESHESER BN AR RAAR, Bl BRAXEREERON
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ERAEM. ATREIANEEFAMIENEFZGF . IR TERARAGLA, 4%
BEXHCLERTRESHAFXOAEATNHEFAEIH  WEEVTRRIHTRRH
o

HEHBENERENSARRTRAEAB  YHPRAT RN, HETRENERSW
(B2-DRE,EEFTHAENFLESIFERHRXGFTRENTEMN. T-REREFERA,
FERAARBTHXARENAARO, EHR T X FRYAN L8, MW L85 AL
WARMNBREL,

4.10 B

1 B CEFRAZATHREAOTEHES. BHARIVAERAIWAREZNLO
i il

2.5 MR, BRARESMERI T AN LR E, WEKE iger THER, HtAE
23R 2 o b BUE BT T SRR3R

3R TEE RBRRAERITRENGA - EIEMNERRIIS S

4. B iget Hiput BEEREH{LANNG RSP, XEwRET A7

5. BERA RN bmap FXFEE KM IEFATHE?

6. thiTH 421 A7 shell ¥4 X . THIETHF rrikedir junk
“unk”, FEEE T H R PR T EA M. TEM T ILiEH forlin 12345
W4 s ZJ5, 4 chmod XM T XK B & 8% iF o] £, do _
R, SFAN s S BRAFTH, 2REF 47 EXEH hoelo = k!
FAunk"FHEER? EHE T B ETHEMN junk” F Is —Id junk
HETHRG(EBFTRZE EERTR, 2 REH .

47 WBREEHAF ST REANEE? atmod ~ 1 junk
7.AMEEVER—FBRAHLWEN, — X ts 1 jumk
W R SR E M AR R KR 42 o

8.UNIX R&V AT - PRBASRBEIL 14 1F 4
Fo namei it 4 RESRGEVRY. NEERS e
3 A SRR B R W AR R R A s =1

9. BFRFAH ~ARAMAR UNIX %, T echo
UNIX RSEMT 8B, E— T BREAREE 30 A F4 ‘:m e
U, RRERENBARALRSFREREREMRA A
WARFHERT, ARE—AFRE, WERT KN 32 ok
AEGHARRE 16 A FW. WREMPEXSRBALS ts =1 jurkc
FATZEAGRRERL YHBETRBAXARE L& od junk
L namei PR EF AT ehmed * x Junk

* 10, EBIEBRZEAHRBRT T ABHE namei, B B4l MERWEFTRSHE
RERERTH, AEREHREWIERITREBRE CELCE E LR ARl e
BlWa, Hit AR A TEMER (AREETE miink) ZEFY? ARERAEREX—S7
F—Fd Bk,
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*11, BT ESRERBEFRRAAERBELAMUENERGEE, TEATHAR,
B n T

12, BH M ELETAXHAEHREMERLUR L AEAXAZTERERHKBH
R

13 ABBEE, XBERFEATA2EARERSN T RS HH ialloc AN “Hic” R
FRENMETRARI A, AFARX =T TEARIR?

*14. EMARFERGRE, EERE-TEESR, FERTEAZHEZISEQER
M. Ak, BERSHEFRCYLETHESRNOEER LA —TEAR D THRET
ML EMERHRES, BERL-TEERFEEFREPIEZRRSARBETHN?

»15. W AMERARRHEERKRCRERABEIVERZIN. Z-TRHELNR
ARttAa?



BEE MHRENAZER

F-BHRTXHRERABRBSHANXERBEEHETRENEE, FRHH L
BEUHEE, TRIXFAENELEAM. ROEWRFREFENXHORELR/A,
open, read, write, lseck Ml close, RS ACIRH XA K REFTA, B creat Al mhonod, HBH
HEERIVANXHERENREEB/A, B chdir, chroot, chown, chmod, stat # fstat. EHIE
FARTERRHRERE pipe M dup, EIIH LR shell FHFHERBERN . RERA mount
Al ymount I T SHAF W A HF RGN link 1 unlink BUXHFREBRNGH, RXEE
SHUXBRENBRET, IHFRAWAFENXGRE, REENSHEEED -5, &
RERE-THAXHRENED .. XEFATMABEESH: XfHR. AP XFREFEMN
E¥E (mount 1mble). REPEHEMTHANIMAEXBHRPBLEF T WRAHROMAENH
WAREAPXHHRFRPIES T MEERTIHENTFINLHRENER.

BS- 1 AMXEREFAASHENARNAEZANXR, FEAKERARAFRILE,

HELREEATHAES M DEE.

o BRXAMARORERR, REXHFBEAREELBRKEAATER,

« AR namei RS BRZLEMRERA
» {EHREE ialloc # ifree RABEHBERRI TN RERA.
s RENBUXHRENRERAM.

» HHHEY alloc, free MEMKAMAE, MHARHET VORFEHRERFA-

c AEXHEKENHEEAA,
 RIF-IMEBBREENIARENGBENREWR,

REERR

51 XERERBURSHEFZENXE

& El
&/ O TR x5 T B E Lo
pael eamel RTA| vo | ##
open  stat
open creat link creat
G;ﬂt chdir unlink | mknod chown 'efl mound ehdir
up hroot  miknod i chmod ] umount
pipe :hown mount u::{::k stat Iseek chav
close chmod umount
BRI FENE
namei
iget iput ialloc  1free alloc free bmap
Wkl 5 KWE
petbik brelse bread breada bwrite
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5.1 FRZiEA open

REFH open RABEFR—T XA PHRBEFTLARBAME—H, REFM open H
g AR

fd=open (pathname, flags, modes);

%, pathname B X4 ; flogs HRTFWEA (HRKT): modes & H 3 # H¥% i
(MR EERRY). REAM open BE—THBXHERFHEHRC, RbREHA,
WgE. 5, s XHHEET. REXAHIO0OER., AEXHREBREATHS,
HEMARLE AR open 18 [ 1Y 34k 7 .

PEAMIE namei (LHE5-2) EXHFRATERXAEBESH. ENBRIARFTHR
FIFRE, EREITAXAHNATR, RENEXAEXHFRPIE—TRM, XFRRM
FHE -, EARTFXANRIITR, £F-4F&, HrXH+PHRER, AHRE
RETAHTRE/BREBTFHKM Y . ZEopen HANE, ABEXTHBERERNO0, XE
B ERARDHE, ERERNHELTFR B4 - RFER, I HEBULENE
(wirte-append) HRITH—MILH, ERXHHELT, AR RESRENTHE KD, WERE
EAFR o XFH - RARFIR—TRIFICTERIANRS . XTHMNERA S XEHE
RFE. RMORSIRREDR S AL QXAHRR . P SCORR SR AR W4 1 3 B
SRXHFHRPHEN.

Wik open
WA XBE

RAD

IHETRFR (FUARFRTFHE)
Wt SCPHER S

WHEHERREIIWE (ME namel);
(AR FERRAFFR)
teturn (§8);
BRS|ITESREHEN, BRIARAMNLE;
BREP RN, 38 i SRR
i (FTH A2 )
WM AR (M free)s
B (RIFE)Y: s+ ELERN namei WHhEH «/
return (A P OCH SR )

M52 ITHXEHRE

B — Mt ERT T AN

C FHMEREASERHBEER-1, 45T ARMARERN, ROIFELLMRAEEM -1,
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fdi=open { “/elc/passwd”, O RDONLY)Y;
fd2 = open { “local”, O _RDWR};
fd3 = open ( “/etc/passwd”, O _WRONLY):

ZHBITF X “ete/passwd” BHIK, K HiE, — % BE; FUESHFRITHILHE “lo-
cal” —¥o BWS3BHBINFEARKBEN, TERRBENANEL THBRARELSHRZ
%R, B4 open & B G HB— 1 XHMEA, EEME THERRE B EOETRE
B R PE— R, MR — X8 ( “ewe/passwd”) BITIFHER, — A BITIF XN
FiE B R A e X RN AR ARPOA—RT, LREERBRET X
# “/etc/passwd”, BEBEMBEPHIIHHRFIMNS. REE open AR EHXHER
M T R/BES,

HArxe
Erb TR

RAWRHE

\ ] %Uf!!c (fetc/ipasswil)
a AR - ‘
\\ :

=] Sh o o W N — O
/"f'/

318 (tocal

EI0i 4 -

B33 TIAXHRMBEEN

BEE I HEBHGTHRB.

fdl =open ( */etc/passwd”™, O _RADONLY):

O FEMMopenEXERZNTSYE (B=Z1SHAE open BB HK), HEFAAKRHALHEAT. CRER
FAEESHAIBNERE. RBNERTAESEIATSHAE D K 2% (WFER LHBEN 4K
W) BRK, HERARES=188, RES-ISHERTLARE. AHRAFRTAGENANAT S8,
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fd2 = open ( “private”, O _ RDONLY);

A S5-4 [HEWMERTAXHNE (REHABER), HANSRESHZIANER. B
BE—E, BMopen MARFHREMFHEAFRANABIHAEPHIRE BT, HE
HEHAFRI TR RT, HBLXARE IR,

Al
k¥
{BERA) XFEE RI|FHEE
0
1
2
3 :
: \\ : glr;m {fetc/passw)
‘\ 3 K
'.\ i iZ
(R B)
0
1
2 %I?H ig_g\
3 ~
4 ) :
5 X\ : T} I (local)
2%
\ 1 &
/
BIH%
L & '3”?” (private)
3 A8 “
| i:4

M54 HTHEETAXHEHRESH

MEBR, ARBPAXEBRTROEBE R, JUEFTRYXEH#T 170 $EMNL
EREBNEERENMEXAHAFERITERTAKES, IERFATE - MRBMAEX
hFE, ELrHAHNATE, APXHAERFRIANNEXGERZAHBTFRE XX
£. AT, Thompson i, MW XAXREN - T AIHRBERREELHR, BRI TEETH
PR RS ERBEERSE (B [Thompson 78] H 1943 5 ), £ 5.13 WH 7.1
FHRAROELRA dup A fork BB B HXEBEEH R AT HILEH,

M=Z4ARAXHGHER (0, 1702) A3infaRiEa A, RES D EERERHH R
H., UNX RZEW#BIM A GEESARRFERANE, TRERLBERTSR Y
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B, AREARERAEHERE (FR). RERAHBFAREZEXHAHRFAEM
¥pktk, X—HAPTRABCHIH, MEXAHMER4, 6 M 11 EANNKIXFRER.
EHEAOARHEZATARE (ECH), RINMEAB TERE, SHANHIrEFSAL
F AR, &EMNTERBELHEE (pipe) H#TER. —BHBE, HHLR (LB 10
B) gHfEiRESA | RER D ARERRCE. '

5.2 R%iHH read
EiEH read MIBHM DA,

number = read {fd, buffer, count);

WH, fdRH open BRI XA WA, buffer RHPHBFN T WWAWH MBI, 77K
AR AR, B FREFRFREORE, coumt RAFBENFTH, number BE
FRENFEYR. BS5S/ME—TEHEXHFHNE read. WESAES3HBERINNT
FRAPAIABRTOXERBRA REERRuEPRHILAI/0SK(ES-6), ERERAS

WE read

WA APElis
F P HER & o X 4
HENTFTN

Bl HHHHAPERFEYE

mMEAPXHERAFRA L ERT;
BRI AT R,
EuEHREAPRE, FHIHX, SAAHBAPASN:
M ERDRAESITR;
R WAEM;
M P EASRER uEPHEVRBE:;
white (FHHRARE)
}
BHrafsEReyEaRs (X bmap);

HERDHORBEAERNFVE;
F (REMFHEERO0)
Fv EEXHER s
break; /% HEHF =/
s (MREANWE; AWK oreads, T W AN bread);
Ferie U R b X D B A Tt
PR UKTHXAFETRER. EiK, BEMAPIEBILETER;
BHEWE; /+ Hbeadth b »/
!
BRSPS
BRxHErREBE, BHETXE;
return (B iEHEFWE);

M s5-5 BERFRwE
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FE HABRRE

e EREFNTIR

WER XHEPHFITRER

B BREEHEHAHRN, ERANAKTHER
HaE BHBEERER A EHEFNEREABENE P

Ms56 EuRPRENIOSR

PHEIMENBEREE. EROME, TREIOFAREWEEEMH “”: RBEE
EFREI/OBFARPLBIENE; RERXUERNFYRNHEFR, AFAREEWEY
Hintiik U B R AXHRNRBRER——HF OBRFEXHFHFANF I RBEE. AR
BETuRPWIOSEE, THXGRTANBHERAEII WA, HECERIHZIHZ
R FE L,

X, BEEHEA—ER, HBE read BIRE. WREAKE bmap X HHFH R
BRENBASRS, HOTFTEERP VORBNFEYRBBUREARR TR EREST
H, EHEREABHEE (BIFEHAT TSR 68 ENAE bread 7 breada), WHEH
REAERPENBAPBESE, RE, CREANRUF TR, EX o R8O EH,
WAXHFHREBAHP AR FRRE, BRI T - KEEHERTRMOGE, B, A
BERLENBENFZYR, UERLTAHRER. OREHPHRBERERBE, AEH
BEEBABF—HIHOFZHREBEIRARS,; MNEREEREARERNE; BH
WEAZENRENYFARE; BRENKE, BEEF 1 EFH /0 BH. BEHFETH
BRTER: RES2BRETAFN#ER; XEFAESERE; RAREABIPER
ERSEEEENBASTARNBASER. BHHRERE, AERBUEFREOFVRES &
ZHMRBE, X, SXENTRERESERAFES L ECENEE. REFM ek
(R5.6%) BHBUXHEIRRBEME, ATHE-IHBEREXHTHRBAKE.

#include <fontl.h>
main ()
{
Int ff:
char lilbuf [20], bighu [1024];

fd=open { “/etc/passwd”, O _RDOMNLY);
read (fd, lilbuf, 20};

read {fd, bigbuf, 1024};

read (id, INxt, 20);

57 E—TXHMEFH

ERE ST FNER, HY, B8 opan BEMXHHRAXRAER I, HEREFY
read BRAGEAT, EREWTH read F, ABTEEAHHRRABYREGEN, MEKER
BRETHTERGITMA. HBEE b, 20MOX=AMEE R, EMFHRMA A%
Kigst . HPAERNFEPRAERXAHNORREYRER. NETHLFYRBEORERE
EXE RS0 REREY AN EIPEENEORRE, BEE—HEFE. WERKHN
1024 EH M —BHREARGRRK, HREXPHEL 20 MFWEREHE PSS Libuf T £,
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MBEH o EPHFHRBEHENI 0 HFEENFFTEESNO0, HF read EHFER, N
RXHFEPHFZYRBRE Y20, X8, TREAIHTNE 20 FHFLFRERE,

MEBEFPRNE _Kread W], ABEREEEXHBRANOEHUEZHBRREC
HTEENIH, BAHABEDAENENSENERRABPRNIHRE L RBESTO#®
MERAGEMRA—XH. RE, FEFHEA I bighof, BEEZMFEZNR 1024 BATH
®RPRBAMCHAERREZ 207N P, ABKHE I EOHMREFE, BIHFVH
BEARBREARNBEIOIEX - HE8R. IR EXKAMIKEREZENARRE, #28
A -BERNEGERTFIHFER, EAERFERAX SN EARSHE T HiEH
R, BRX—BpRE 1024 FHHHN 1004 FHRAIRBRY, B, ABENEME ¢
#i5 1004 FHENDFH A RELH bighul P, FER uEHEH. BREHEREY. &
B A T WE R B CIFRY 1024 FH I 03048 2 B bighuf & 1004 FH AR
L ABEEXRERK, EBHE20ITFH,

B, WEXADRE read O GEL, EHFHTREE 1024 T HEHBMRBR 1, &
KRRV ETRB_AMHERS, HRIABEEHNERBESR, TAARERFPREE, O
REZRAEGERE R, UNHELEAZR., BE, CARERAMK P 20 ZHHREHE
RNPAFERNERMIEE, ZARERHERZN, BB XSETHFHRBEFERR
X1044, BT RITPZEXHFOMBE. ABENEFHFPHRRIE— T read ML E S5 5E—
A read MAMGEAE -, RAZEIRENIHP A 1044 THFHHiE.

FEAHFHEE, AXHRERSURFES, AR R REEN 1/OBER
ARERA. XHEMETABREHT BEREYE read PHHEHF, XHEFRUHFEES
FAUERIBEBHERLS, URSHALBEZTSFNENEOBRARHK0, K 1/0
FERRITHHPRARTARENE K/, AR LOERET —RARMERE, XFHFR
HRUEREENFEENB -SAAMXGERENERFEEN (RIHS5.4),

HBHBEEN read EFH S, CRE-TAHERETFERGER: R - THEMFRIER
™8, NERBEFHAERGEMERNFEN, EAEAFRARY., ERFNSKEN B
B, NE¥ T -XRKEZBREFFENTEEI TP, ETRKEBHEE, ABEHENIIBERE
MARREREHR SR, MREMNHYE, NERIEMHEHAYELSHERMERE
EukK, BE breada BFEAE. HR, IR -ITPHEREAHAE-TZBHR, WEHXR
PRT-REARmiE.

{1 4-9, — ARSI FAREBRPHREBETUASE, PHEHEHFTHRAIE
T, MR- HECEAXBEMR P ERE, NEBE read BHRFFTEEE-TENR,
BEMRHHERIT, RSEZEEmEERI A Mk, Mk ERAMHER, XM
BRIAXARHMEAR -, #RBIXHFEEREACEAUBEREIN A LM 465
NEUEREMET, F, SRIXHREN, ABEASHBERNRE (RYES5.1).

LA HRERBRER D read if, NEEZRAVRABEHRBEHNESITH RT,
HEHARR, SHEABFEPERKERZRIIFTANMEZER, BRAFAI—-PHBEES
—~ AP REIRY MR, read HAMA -BRRE. A, —THETHEER - ITXH
METH., BERS L6, ZHEEAEE, ME -1 #BESXIMXHMHSH—5
B, BABEMEHASRE. BRENRA. Hit, B3I VAE read HAPH -EREH
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R, AMELSHFR TR HN B ERA,

ERPET, NEEBERERAZHRE - M RS#RAAERAHREST, BRRKT
FTRE-TRERBAGRZMOHMAN, WARBAG 20 ERKAHBAERE N XHHBG
BMAEHNE, RN RBITF - XEFE, AREXHEXHR N0 —BaEE, &4
—HHEMMPEIITE, BEEAA2FEM. EXEIHRTRE-— I CEERL TITFR
A, AmERpHBEAREREHRT RS, WEXIPXHRERERHEERER A O4HY
“setc/passwd” LHF, WA, ~TEBOAREH, (RIUNEHEFEE) REFRLFEH M
RAEN. 3TEAXENRE, ABESIMMHRITANRAREHNER, REEET
TR, MREFE - THENAT read WAZE, ST HBEXT XK, BA4E - THE
MHEEFEEABHEE, ENEREERRE BN,

B, BENBEFRBRTESS R HE. HEXW P HBTHELE—-TETH
read BY write WA Z BT, MR T & A RZE WA open. WHATBEABNE PRI E &
WFF R AT & S ¥ A read M write: readl, read2, writel, write2; readl, writel, read?,
write2; B readl, writel, write2, read2 %, #B A BRWHBEB T RAERTIFA - HEN
RERARANKE. REAEBREETAXHLE, XHEPHEERFAT., HAXEMZRL
BHTE (BR54F), ARAF - THEEERE - XHITFBE, RIEXHFH—RHE.

#include <fentl.h>
Fax PR A xS
main ()
{
Int fd;
char buf [512];
fd = open ( “/etc/passwd”, O _ RDOMNLY);

read (fd, buf, sizeol (buf)): /* readl = /
read {fd, buf, aizeo! (buf)} S+ readl « /
}
2 HBB v/
mamn ()}
f
m 1d. i;
char but [512];
for (i = 0; i<sizeot (baf); i+ +)
bt [1] = "a";
fd = open ( “/atc/passwd™, O_WRONLY):
write (td, buf, sizeof (buf}); /% writel * /
write (fd, but, sizeof (buf}): S write2 » /

58 —1H#EBA—-TEHE

85, A59WEFRET T ERERTERR - KBITF—1XE, FiEdRRY
XERREERIX . HEAFHER I I XAHRRA LN AR R, i,
MEBAHBEBFANE “/etc/passwd”, B2 UZEARERN, B4 bull A buf2 PN
REER—ER,
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# nclude < fontl . h>
maln ()
{
int fd1, fd2;
char bufi [512], buf2 [5123;

fd1 = open { “/etc/passwd”, O _RDONLY);
a2 = open [ “/etc/passwd”, O_RDOMLY);
read (fd1, bufl, sizeof (but!))};
read (12, buf2, sizeot (puf2));

#Hs59 ARITXHARFE—1H
5.3 EZHEA write
RS AR write RNB RN .

number = write (fd, buffer, count);

XH, T8 {d, buffer, count # number ERLEMWH read PHE L -8R, F-TENXHMN
BEME—-PTERAXHAREEL, R, mRXHEPLREFEENFNRE R F XN
B, NEERARAR aloc AR — 1T BRI B ZREFHERINAAIRPHERLCE L,
HRXTFHRERE—TRERPHHER, NEFTERESEL B, HifEREERDE
Tk, MMMRITEERERAR write iR L8M,. BANBEESEHRSTRSBHR
ERIIFTHE. NRATFEMEREREXE, BLAYL - ABFANIEROFYREELE
Het, ASBELERIIP A, YERAESHS, IREXEHETEXRT, ABEHBERRS AT
ERXBERDOFR.

EpKH, HE-THBEEEH - XAMFNERI10240M4EY, XEAWCET
MEXENRETF VRS, YAEEL map AR EFYH, MERERL, FEXHFPR
AN FHAR, TAABALEAEER, X8, ARESE—RRRENE &
B, *HRERSEIAAFERSIFTAT . B85, RBRAIRERSE 1A%, HrEaik
SEAFLSENMERTHE-TURE,

BEEE read F—8, NEESRKREZBRIPRNERE L. ESRKEFHE, A
BEREAEEMRERAEHRPYH B0, MREF—FHR, ABELALARE ERXK
gk, DB ERERREFRATHRERS., BRRETESR, RERALIRER,
HEEREEIRBERENANE. EIB—-R—RA#f, ENEFXHERE (K 3.4
) Wk, BEESA#EEL, GRER, SIEKERIRERTF, F—-3 - TEIREE
EEX—H, RTUBLEANEARE, TESTRTHHEAREAREHN, XS -1
HEERTEHBERPHRE (BR5.12%). E2&, MEMERLLE, EXHREEEN
BEIHBRAEENNAT, ERERBRENX. #im, FLERF (NARBFANGE
) EEAFE “/tmp” PRIGH THEHREREEN. FHERSHESRINER T
it B S 4 R R AE R o
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5.4 XHMEFH L

B Thompson fl Ritchie F XA R UNIX REAEFRRFEHBRIEEFBFERIHH
AFHLH. %6t, Ef Ritcchie frig, BX “BII@MHARKS . BFTM T WA R4
PRRATHEEE (W [Ritchie 811)", WAL EX BT . I T #E UNIX REXMF
AREENARKENBLAFAFERES L, RE, REVERAXANECFHAWMHAT T
XM EA RS L OB ERER O NEM M HES ., ICFRAMEE R I
HEit#BERXESEiL: (EBEXHPAITEEFWZAHRS) MiEh, JES. I RAE
WTMmMERALHNERAOME.

5.5 NHRWA/RECEEE)EE —— Iseek

FHERF read W write —REAFE, BATHXHAORTFIIRRTE. B2, BB
RABE PR G A lseck SRIEE IO M9 B, ATMIEMAHMBEPIAT K. lseck AIEEEKA:

position = Iseek (fd, offset, referenca);

XE, A RFAXSAOXARRR. ofet BE— T FHMBR, relerence HHRFTHHER
RENBELF#H: TRAXHAHEREL ., XHENYHE/EREENERIXFRITE. position £i&
B, BFTRFBEESHFHMER, BS1088T M Fo —PMEBITHF—+H,
E—AFEY, RGN lseek MXHRTHET 1023 M FH (FB reference 7 1), T lE# AT,
EHE, BABRROERXANEMN 1024 WERBOBAFH, MR reference WEN 0, AN
AXHRFLE, RRBRER; WR reference WEHA 2, HBEAXHRBITHENL. REM
FHlseek 5t — M EHEREXAE TR EBER X LN ER(seek) RETEMXR A E

#include < fonti.h>>
main {argc, argv)
int arges
char +argv [ 1;

int fd, skval;
char s

if (argcl =2}

exit ();
1d = open (argv [1], O_RDOMLY);
#(id= = —1)

exit {33
while { (skval = read (id, &c, 1)} = =1)

I

printt { “cher %c\n”, c}s

skval = lsesk (fd, 1023L, 1);

printf { “new seek val %d\n”, skval);
!

B S5-10 WA RERA locck HEEF
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R lseek, RARMHARRBIXHRTRHFTRBRME. Z2ZEHREMA read M write Y
W, HEHXARTHFFRBREEAENOREFTRBE.

5.6 BEZEA close
HERAHER —PMTHA N, REAZEXHE, BEFH close WIBEBRL:

close (id);

K, dBR—TETFXFHXAERF. WEXN TR B CHRIARI N
RETHTHENLHE, REWXAXGHRE. DRXERAXIBEMTRER/A dup
H ok MERTART 1, BARBERFELHFRMHEF XFHRFIAX P XHFRER (XK
GERS®R), X, AEEII B L, XAREESRT .. WRXHRIANIIARS
1, AENEHHERS, HEEFTH, XBHERERA open FARNAFRI TR (B
Pipu), MBEMBEREBFHERIITA, ABMERI VAT HER 1, HNRRHFEN
HtHBNKEER; TR, ARKBREERIITADEFTKAE, BRI AREL25F. 45
GEA close WM, MUMAP XHEMHBRREIZ, BRZHBECEEAXTHHE
R, BRFWE, REZRXMAHEFH TRHERKAANSRTTHEFRE, 43R
BAE, ABRRETHESIOAFPTERENFEARLAEN. Hit, BRFEMAHREL
LEFZEERRR—TXHITHE.

EHER, BS- 11 LHBASAPRAXRMER T EBRRACHTIXGZ 5NN

flo ERE_THBMAP XARBNEY, XHEHEFIM4HNEHRIANT, HHHX
P i

i3 2 iR i CIRHCE
0 .
1
2 ;
3 :
4 LY : %Imﬁ(;m;pmwd}
’ :bi\ "EJ'|}1ﬂﬂ ..--"”’f'i 2 .
¢ h :
3
2 ARE
3] NULL
41 NULL
5 : SIHE (ocal)
E13iil 8
0
H l}
ZI N
1 g"?ﬁ {private)
Elliit
)

511 XHXBERA&R
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HRBAHZEE R0, BHARABBIE, XH “/etc/passwd” 1 “privae” WEBIFE3) A
BERBH 1. XPE, SHF “privae” BRI FTEBERMESBER, DR ENS HEY 0,
BEKEARE, MR - PABEARIVENEALER LN, HEXHE “private”,
WLABHEHEAERPE, I—~REEI. 1.2 VHMET,

5.7 MR

RERH open HHTHER-IMCHFERXHHTE, TREFH creast WERZ AR
~AFXHF. RERA creat WHEHEAN -

fd= creat (pathname, modes) ;

HF, & pathname, modes M fd B X MERKE AT open THEN —B. MBUFAHE
EXTXG, ABRRUBENXGFERFIRFAGE -1+ FXH; DREACSEE,
HERFTEXH (BEHAECFENRBRIFFEXHEXPIRND0), AXEZENHILE
BETHIRGBEHC, Bs-12 22y XHEHRLE,

MEEEAEYE namei TS . EMTHRRENE, ABREEEHEFERAE. &

W% creat
WA XHE
TR R
W XHREERE
|
B EXAEHRITA (NE namei);
i (XhEBFE)
i

K (Fiim)
{
BAERIER (W iput):
rotun (5605
}
I
olse /x NHFEEREE =/
i
REBRBERIE P SHENFE (K falloc);
ALHFZETR2YEERE: AN XHFEAFIENRITESE;
I
ARAV SR ER, MREIIAE;
B (XBEEHEHBERE)
MMSTH X (K frea);
R (R,
retun (AP XA

5-12 BYXHFHRE

G AWM open LME TAMMAMIEE, O_CREAT (#f#) Al O_TRUNC (RE). MHK—4 # B open +3%
RTEEO_CREAT, WA, MEMNXHEREE, WIEQRELE. NRIHCEHFE, MARKFWRXE,
BIEEE T EH O TRUNC,
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i, 5 namei ABMBANBE~T0R, PAXBEUROCHEH, namei B FTHER
HTHRE—-TZEHREOFHRER, B ERERRATFEuR D, DRABKEDRPRER
Aepizenid, BLACRASGHI T XHETIARARIAMEED. NREBZPERH
ZM, AEMCTHRENRNBR, HER/LBY— 0. ABEEERPCTHRER
MEFRHRITA, #REERIINTE, HWHXTE R IFOANLEF. it, R
BEREARFEXHEEAEKER, BRATELFREEREAN, TP H—-RILKET
fi. NEEREZARREAFRKERE: BA—1#8, BFREMA creat HER, #
HEARARE. WP HRAKFE, EREFALAFHEERD FHARHE,

BOMUMAFEAELFNRNHE, ABEUARE alloc (4.6 %) AFXHIE—
TRINE. BB, NERREE  KPHFHRER, BFXHLATHIENESIYTAS
BERXZHFT. BZE, EBRRLBERPRIINA, BHAAERRZAZRERXHE
B, E-HGHEEGH, ki, XERPEFAFXGEMEHRIVAS. REERSE
AHBTHWERERELZY, BAUFTORENRITASAEE L (KX bwrite), DR
REAEMRBIITAAXERAIMEIXEREZHERRE, BARKPHEE - AR
REFKFIBMR VA, BRELFSERTH. H—FHE, NREEFIROIRITEZ
B, REXHFFAES, HEHEAEAKEZASE, BLAXEREFREFTAIAFRS
TRAHmES (BRS5.167F),

MRERHXGEREWH cremt ZHHEHFE, BAABREEREXIHEPHE &R
EHRITR ITEXFLABRRZABAGHIN, XEXARSRURRENEFRY
A ET X XEBAN, EREWA creat M, WEEBBEXHMAET. EREHE,
HRE free BREHFTERER, XFEXHGE LEIR@FTRAH -8, B, FXLHH
HEMATHETXDBAFERK LA, ABEFAIEFAREFRNVZERANAE, R
LEMEABHENFITNLTR. &5, AEFRECFEMNTHANLERREEST T
W, HACHAREBROAR.

BE, REWH creat, HEREBA open AIBEMITIERITERE, AENARB CHE
XERPHSE—TRE, NTTEBESEEAXHE. RBEEERAAXHRPFLIE— LM,
BEEMEX—-REORIERA-XEHBRA,

5.8 HIHRNXHARA

RGWMA mknod HEEXHREPRY - SERXH, AFFLAFE, & XM
®. REAARAS creac APZ AR, WEFE—ITRIITFTR. REWA mkood BIFEHK
AR

mknod (patmame, type and permissions, dev);

Hep, pathname RER 7 M HB, type X permissions S S WERN (WA ) AEH
BB XHEOWERETR, dv IREBRXIHANFERFHERIE (F10F) AEERES
MRBES. BS-13#RTHRZ-—-PFHVAHEE mknod.
AEHEEXHERETERERINIHE., IREIHERGFE, AENEER L
BE— TR FA, HEFXIHEARIIFTASEALAR, AEBEERIIWAPREXH
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RUFE, XRTFEXHFHRYREE. ERANGHEXE. BF, ORERBEFHFLHR
FREARELEG, MEEEREREARRESBTARRI WA, WA mknod FE7E QIR
HE—THZVR, EREFAARAZE, BVLATE, EHAZHBRARASY (BF
TR BRRID, YESBERBE - TERERERBEAFRREAORE 2B,

Wiz mhkned
®A: WA (fE)
X#kRn
Ry &
FUESNREES (AFRNFREITH)
Wi X
i
# (HARFRAEEATMERAFrPAEREAA)
return (#1);
BHEWENLRIE A (NE namel);
¥ (KERESRE)
t
BEZEITR (KE iput),
retun (§%);
}
ATHBEFRARTAAR T8 ORISR, (X lalloc);
EXHFHRINER IR
BEEEAERNFREARITES;
BHALHEARSITR (X iput);
if (FWETRATZEHRIH)
Wi, KEEFHEARTITHEN,;
REERNT A (K pat);

A5-13 MRENVANNE

5.9 MTEEREM

MEZWEN, BB OEVREERAEXARENERIENLHWER., EEXITRE
Bl A ERAITHE iget, WERITFTERTECXAEAENSWER, REFRERRIITR
B, MASRER fork IR— TR AR, FABRNSREABRE  BRPRHYWER,
MK ERS RN %M,

R ik chdir (H5-14) E—AHEM YR A F. chdir BEFERLA:

chdir {pathname);

K, pathname RERNEBRMFALNEHFNARE, WERAFE namei #HTZX—B R
%, HREX-XHRTRAR. ARMNFAERTRAAMNKERNFRE. N5, AKR
RERI VAN, EHERERSIVARCOEY, HEHASFHEWL, BREFE LK
REENSITAR (N put), HFEFORTAFRE P, EHERERARHEF
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o, PR namei HERETSAENRHAR, RERANARERFHOFAREE, WTT
FEMAchde 25, HFARWRIVAHHAREL R, TEEHYWERMORIITA
SIRMTTREN 0o EX—m L, chdir R T REMA open, BN HUFHE - X H 8
HENTARICHEYN, ERERA hdir HRALZBEHARII TR, RELNHBRTA S~
4 chdir REEHBRAB N, FTRBEER.

N chdir
BA: FERE
Wi x
{
EFQREABEIFH (X namel);
it (RIFEFABERHANBINTSRFAAFHBFREXME
}
BB EENTR (B iput);
rewrn (8);
I
WU ESI
B “E" MEWERMSRITE (XK put);
BERNFTERA TR YW E R,

F514 ZTFUWBAFHNE

— I HBEENFAU /" FRNBBRARALRXARENHR. ABEPA—1T 2R
AR, HAILBRORTR, AT LERERRBEEVHEME get RN, SERBHESR
W chroot BRI XARRORNES, WR—-FHPBEHG RO EREEREN
FERBETER, M chroot RBEALN, ZMANEESZRE:

chroot {pathname);

H4, pathname B—PHF, RBEEEREZS, HETUEHBHBRHER. RERTAR
G A chroot AN BEER PR TEUWBERNREME. EHFOIRRIVATRE
uBEH, ERREREARMN, MERIIFEARY. AW, BTABENERBABEZRE
Bh, ABEHARHFMEBRRZHHENRITR, RENBR M EARBRQIGTLREER
chroote BT, HRSINWEREABRENFTARRABRN LG REEZA/R, XARFER
% namei *F, BPEARC/")FRMBEREMERBHEAXIRIATRIFH, AEERE R
LR . WEHENTHHRRSEFORT, R - P HERRERAWARSEER
BRTHE B, EUBERETHREAHFHTHRE.

5.10 REMEERGFTHRAR

MAA P XHEHFAERETRNARY AR TROBRE, TAEMXHER.
BEARERANBEERAA:

chown {pathname. owner. group)
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chmod {pathname, mode)

BTHRE-ITXERTEE, MERELEE name H XHNBEFHERI AR T A, #
BRFTRELAREEANREREANFRE (— MBI RELIRTENRTERA),
RE, RBERTRXMAFOHFAZANFIOR A, FRIFFRB T R FH seruid i
setgidft (7.6 %), HH iput BEERIFTHR. EMEREXRRZIE, ENHEERKRE
WEXEN “HEE” FRE, ARE-TTABFTRTR, ARERCHIRE, RER
AW RPN AAREMFRHAFTES,

5.11 RZE M stat M fstat

R stat Al fstat RFHBRBACHPRE, EMGEEFEOFREB, XHEFFSE.
FEROFTR. AR, BRENEE. RIVRS, XARUANASER. W RENRE
FHEEE B AR

stat (pathneme, statbuffer);
fstat (fd, statbuffer);

H, pathname B—3XH 4 ; fd B LARTA R M A open i& [B B SCH-H# R % ; stabuffer 2
BrRERPH--TRBENARIL, ERIAREMAZENGEPRXHERERFE, XW
PEEBHHEEN AN ES WA PEETFEE S statbuffer P B 5-33 FHIEF
#iREH stat Il fstat A .

5.12 Wil

EHRAFERBZMEER LR H A EANE, THUNERBRALHRST., BHEHK
REH#BE FARBEE, SECNANHEEENS —HEMAAHE, EENERLIATER
RRAXHREENBEAEHE, ARHAXEHNEE. FEFHEAXEEE, HEHRAIEY
MEET, BTHRBYAREINFTAREUNS, AWHEER-HK. ABWEXEE
R RG A open, BFEAHREMWA pipe kBT XTEEH. RE, EFHEEN, #8H

ERXHRREMA, 0 read, write @mpipe 1ﬁ§$m
Fioclose, RAMEMER, MEH gua '
pipe MAMBBRNER, THRAEN .

EAMLGHN, M, B 515, : ,///\\\\
WREEBRLT —MEE, RER A R C

EMB#EBDME, M4 B. D. EX ///\\\

EA4AHERTAERXEIE, ik #HD : aEE
BAMCHAE. R, HAMNH . : .

EREREXAHFTR, FREA
ZEE, MAEENZEBXRERA
. RAXABHERNBESYER, #
1T E. B 515 BEREmIAEEN

S
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5.12.1 R&KEA pipe
RGP A pipe MIEERBAN -

plpe {fdptr);

KB, fdptr RERM—TEEBANEH ., T EWRARIHE, STEANTIXHH
B, BYNBREXHFRETLAYEN, WHESHZW, SEIFREE, HUAKE
PRFENLANEENE—TRIFTA. ERBENEESE—X B P 3R A R R
XERR: —ATRERAEHE, —TMARKAEES, T EEHDY read, write ARHME
ZRAMEDSERAXGHXERENANED -, WEFHAXAR, B, $BR2H0
HEMNEEEMREAXHTR—1HE,

Bs-16 BT XEBEANE, ABESRANE jaloc, A—-TBEERENX
HERETHABEEIR -TRITA, BEESRE P XHERE, AEEEN T HEEIR
RIVRARESR. ERAELERN, REAFHEAREEEHERE. EVTURS - XHAH,
BEFHEFHNNE, ARABEETEHARITAMBELELIRSGS — M.

Xk pipe

WA X

Wi RANENAE MR

i
HEHZEFAE—-THRIIWE (K jalloc);
SEMTiRNE A RN,
mipfb i Rm, REfHERRRIAT S,
SRR TENS NP 8 ERT;
WGP R, EE 5 48 A R A o R,
BRITRINAEEN 2;
HRINFAHEHENEHEIRN 1;

As516 GIE (XR) BEMNE

RE, NESFAEXHHEFAE LARRFIEAT CHET, FEAARRS T
RPMERER, ST XARTCRZEARTELATRIFHITALHA (BT RBEAMWHE
F1), MEINTAFAHEMRAEFTEHE 7" RE, HUAI2—HANETEHEIR
B—4, BE, RAIPAEERR TR ZEENERECNEPHELF I HER, £RT
VEFPRFFTRBREMNETENENRERATANTRENFE, B—RKFARTERX
5, FAXHHRBERRELHEFTHEREG, ARTHET eck BUTENTIRBE,
IR i x4 I O B8 B AR T AR B AL LAY

5.12.2 HEWEDITH

— P ELERER A, BXLAXEEE &, EXTPXAFEHFRMATELRER
LRER. #ABRUSHTFERXARENTRAITAAFAEE, A, XEFEDHEBRQT
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BRREE. AREHEELHFAMTRABRTFE (WHRKEAA unlink XHER), MEE
BHREBMERN. YRAMABRBEREARXMEEN, HEEKBEERRSIN A

THF-TABERHNREATHF T EAXANBEEARR. AW, EXREAKHA
ZU, ABRMNRFIVAPETRREUN, EXRNTERXENIT A EEEMNARNK,
HBRMITHFAEZEENERAEARE, HRSN—HBUSHFRITFEEE, RZNFHB, X
F-MATEWMITANEE, NRARAFELAIABE (DRESEEHER), BaXMiT
FEXELN. B2, MTELR—-#. REZBENRZRABTWNAEE, ABKREXR
ERREE, SEERHABESNSFRERF AT HELNEARREER.

MR- EBIBRTITHR—-TAREH, MEEFELNWERBEHFE, B2X1 open
FRMGRERT . RE, MR—-1TH#HEH “LER” BERTIF -+ALZHE, B4, WER
HE#E, Hopen R WERE, HNMR ERWREBAFE, XABRMAEABRRER
AF -1 E#HBEITHEEH. ¥THTEMITA-ITEEALER, OEREHRN,

5.12.3 WiNRIEMNE

NS ERETSAREARES AN EN I, MBS —SRENS —SERY
M, WEFE, ERUESEHNFIAEEDEREE. REERENERORERH—
CHEEEMABRNBAMS, IRERSHEENRBAT 1, WX EEESHUUK B
RDAHEENER, NEEREERBENFRANEAREAXHFNERONTREL—&,
WEE ASE M  wirte $I), BREREEERS L, REBELEBRRAREEE, BE
HHRERSARNERXENER — —_—
HEEOARZLR, EERERER N 7
314 A B AR 50 1L 2R TR B B 0 B,
REXLREELE— K FESANK
B, ABRRINDANEERES
BRI R, A
EH A, ST R KR Ao
(H 5-17),

EENRESEENNS. 5¥
M, GEIMESAEREKENN 517 REHANEAE
W, kEl, CEPEEENBERERRRMA; REE, FHEFRAEGOBRERRL#
B, W5, S, EETRAESNSAFRESHEE.

KFBE—HHR, IHABEASHE, HEXENASAERESHRE: E&S
HEPRACET AN RZANATRETFERNAR, WRASSEN XA —HHK
REEE, FRNBRESK wire 25, WEH MBI ERKN, BHREEL, S
HBEREESK wie Tl A, X—-SS5EAXHOBERR, $FERXHE, NYLR
EUMTHRZESHEN, HEAMNTANKD, DREDPOTIESRERBEY
AR, ABRER o KPR XHRERE, FEHAEENTRNE (FYRE
B0). ABEAREEEETRE, C2RUEBRTYRARREENS, RENTES
RETREALAELEENER, YEARCOKELRRABESATES, ¥ TET 45

0 1 2 3 4 5 6 7 8 9

REIFRNEER
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FHNERNE - SEBRFLNBFEES, AREERERN (RIIHK) Sittt. &
G, ARBERAEEMEEERREGERTE,

H-PHRETEN, IEAERENHST, NREETERE, ABNBRERXH
KR read NMERPEUE, RETERIERIH. BT, read NV BRBRRBIFER
HARAPREE, CETRHK read RIS T, EEBE-B2ZE, AEREEENSF
VEELEBEESKD, MRLSERTE, B KHEBEE, SHERAFHNTG, 55
GWH read A, WEMEFAERNEHERHYNEMBRRFERIIFTAT (W
AR MHRTT),

MBHBBEMBRUBTEPNEES, read BEFAFEF YT ERONE, Rs
R, IFRAREAPRRGHEE, MREENT, —MbE, #BEHEARE, HIS
~ T HBHEUESTARE., ktt, FASHETERENAERSEX, #E5EHE. A
W, mR—-AHRA "XERT WEENTAELATE, MEEETIXRTHE, BAZER
£ M read P HEE, REEEMNBEXRURELARREMNEBEL (A% 10 ¥), REAK
BIEEZHMEMELBAHRER,

MR-THBEEE, MATEAEEATANRE, WEHEFERIIVAFERC. A
G, BRAAREK, SHHEAFTESEL, 55 - ERMEAREEEN, AEEEDP
EFRREATERHUABELER, FREEMN. ERERA—TMANE, HYABRTHY
BEATEHENER (W, ESAFIRITIEZRTHRER) &, ABHEITHEEN
BREENNEEYT, RSWARER, ARAKBELMNTE., Wik, BRHIGEREXTE
HagnBESZH, BEMBBEEEARTE, WZEERESNEEATEEFAEE B,

HAHEENERATR, #ARSFEMEONARS EAXHANEOR BN, FE
Wi, EERE, NERREMBERERITRAFMARXERT . AELTHERB B
AHEBFHENRITRD, X8, FI#BLEREILERERE, EMNAREEXHFEM
A, HANE - RKopen i, HBBEKNE - +HHXLERI, HE, EXREGEE
EUREALERIVATHRERFENRET . #FRESEENVER, BdHRNHTH
FMABEMNEENFR, Bk, TUBRRENEHESKBBRTFRAEXFRZAP, KRN IE
Bt —#, HELEHEAXETIA, BIYABETPHERETERABTRIXARE, 48
HEFHERSITATHRBEERBENET,

5.12.4 HilmxH

*AEEASRAAAERXHNEIR -8, RALHBEERREEMRITAINE
fR— L, WERBXASEANEE, RO EEMREREENRA., GRE#E
HEEENT, ANEASHEREHERENERAR, ABUREEN]. XEHFRNEN]
MEFAARSEFER, BRAEACAEE. NREHBENBERENF, MAEFFTREKEHE
EXREHNER, HBUBREEN, HXRAEN-THIEEFES (AB78), #H-THR
R, ELRFMFRD, FENRSCEAFERRET N, X0, HEIEXLHBER
RBAEBRLN. #P0RE, IR THBESHRE - ITXTEATE, FEAHATER, 4
RAGZREBEASHERT. FEMTHEEEXRK, RETHREAFNXABRIAFTNE LR
f, BRERESXATERSEME, NRLARAEXSHBFREE, NERMAER
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ERFARERFEURTITARBATRERT., YARBK— B EEENRS Y AN,
ERRERITAMELEL, UEETEHRIE.

5.12.5 ™

B S5-18 Sl —TRAREAERNERF. e iBENg -1 FH, RREA-IK
BRI, THE “helle” HEREH, FATEPHERE, ABFFAHHE. CRAXLCEH
EHH#HBEMETENABETRA 2,

—MRITE S- 19 PR REOERUR T -0 fifo WH SHE WA, R -
BERENBZASERMAERF, EEFEEZBEFZRS “hele” EAEE,; MRRY
FZr2W, ENERE, SRS HAEERNAR B, FIRMEREELE ST
“fifo” K@M, XTI HEBEALHEMER, KAAPOEITRBEFHFDA (KT
ERIHHRE.

# Include <fontl. h>
char string [1 = “helc”;
main (argc, argy)
char string [] = “hetlo™; int arge:
mam () char *argv [ 1;
i j :
char buf [10241; int fd;
char »cpl, *ep2; char buf [256];
int fke {215
Fe BTN FRARFAAPUBTESEH ~/
cpl = siring; miknod { “fifo", 010777, 0):
cpZ = buf; if (arge = =2)
whila ( *cpl) id = open { “fifo". O _WRONLY);
‘ep2t o+ ="cplt +; else
pipe (fds}; td = open ( “fitc”, O_RDOMLY);
tor (53) for {55 )
i % (erge = =2}
write (fds [1], b, 6); write (id, string, 6);
read (fds (0], but, 6); aise
i read {fd. buf, &);
i f
Hs518 #5-M¥K Hs5-19 BE-PMHEAEER

5.13 REAA dup

AEBH dup - X HBEFENIRB A XHFHENARPHB-T2ZH/P, GRAF
BE—PMHASCHHRENS. dup ERATHFAXHFXR, ZRANEEHBELRN:
nawid=dup {1d);

K, (d BEEHOXAERY, newld RIVARXBEWHFHXERRT, Bhdp ZHT
XHHRA, FUEENMACFRAAII AREN 1, 8, XMXBERRET -MEa
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ERMXHHRFTRT. UES20 MREEHIH., BEXERETTHREHAR: X4
HXH “sete/passwd” (LBHHRR 3), BREF-WITH XM “etc/passwd” (XHFHRF
4}, RZBEXITHXH “local” (XAHERHFS), BEEBXANRF 3, BEEMEXHE
RAF 6,

MAERE X #E RN E=

=
\\ : / gmjn Uetc/passwd)
) ETCE

- W o N =D

51 R

El)ii o (local)

5%

H3520 RHEEA dup 2 ERHRBEHN

dup TRER -THEHMNALER, RAYERESASAERLRE AP 4R X
PREHSHSRT, YAHRNEERABRFASEMORFN, dpw BEFETENEA.
] &1 76 ¥ 2% shell LR (pipeline) MRBHATH (RFE7E).

HEE 52 PHBF, FRITHFEARERE A open B EIR X BB, MITHAX
fk “/ete/passwd” HIER., ¥R IFEHRERHA dup FrE B R CHRER, Bp & Bl Sk
R MR, ERSEN o XD, DR FAROESXEE RS RN @ F—
x@EG, BRENEAABOCHERBR, &, #RPHLTHT read W F EHE,
TRAEWX bufll Mbul2 HFEHHEANEE. XD -THEBMNE - XHITHARK. BF
KABRHBREAREF - (B52%), R -1 THBRAXARIXH#RFPHEE—
A, BATMXHA, A2 IOMAS - XAHHRNFLEXSE, AS21 HATRE IR~
Mo BUERHKME, —THEBESXAENERER U EH#EN (XHHET LD, A5
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FAXHWRR, EERNCAERFT 1, B ER R TR R A9 S 1R b b e R
WMEFo 7 HEE shell LM, HHH N FRERMNMEA pipe M dup MHFF,

# Include <fcntl. h>
main ()
!
inti, js
char bufl [512], buf2 [512];

i = open { “/elc/passwd”, O_RDONLY),
| = dup {i);

read (1, bufl, slzeof (buf1)};:

read (j. buf2, sizeof (buf2});

close (i}

read {j, buf2, sizecf (buf?});

H5-21 REFZERAJNCERF

5.14 XHRGENRENKER

~TYENEENERN - HRE RGN MEBE (disk section) HEHK. &
T EBRA T REAEXHSE, BT TEINREXHE, REEREE “XH", #ENKE
FR—TBP B, #EEXT “XH” BER-TRERFA. HI0EF/LXTR
TEOMHAT., BEN—TBETLUEF - E2EOCARE, BH 2 THMRIMNT FR,
HMah, RIVARANPERER, FEFA moumt HE-TRENEERTRIHERE
EH-TEREMNXAREHZN T, TELEMA unomt —PXGFERENKXHRER
FREAPHFER TR, EHit, REAM mount ARFAFUXHREXN TR, FRRIBETHEK
#, MAREEARFANTATRERE. REFA moun MIEXRELR:

mount (speclal pathname, directory pathname, options);

B, special pathname RE /BN B EFFEXH L, EBABRFIFELXENIHRE,
directory pathname ZEEHFEMNXHREBFRRMFTHEF, IERENIHREHRERSN
i, BWhEEA (mount point). options EH T EEMN XHRERTHMERER “Rik”
8 (XA, @ write M creat XEMAREXAREMNRGERAAB M), fim, wR—1
HREENMTRERA:

mount { “/dev/dskl™, “/ust”, 0);

P o 0 4 A B R A /dev/dskl” XA REEBCHFEN., XHRERTHEEI" /ve”
WEZED (F5-22)0 X “/dev/dskl” BRI RBH X, SBRBER—-TRBEENE
¥, milg, BESN 8L, AEEBE, BENXRIELET, YF-THFEER,
FIWEAERBEI AN IHEE, EERALEA mout 25, BREENXIHRESR



92 UNIX # fF £ & % #f

SEATLGEE “Just” RER. BBRTUERRENIAHRE LEBRXH, FEERATERX 4
RERAFHMI—TL, AAREAAink ARE - P XHHXHERE, BREEVA
RFEXHFNRET RIS XHRE (R5.15%),

] |
] I
] |
1 |
' bin efc we ) EXHRS
l I
1 ]
i ]

[l e e T e ——— =

1 i

E } )

1 '

: ‘ /’/l\ : devidskl
: bin include sI¢ : vERE
! /I\ | !

: awk  bamner yack stdio.h uts :

e e e et e - E e — - M |

522 HERNHEEEHTHESLHRH

HEFRTZER, BrERENXHFRRAEERTRSE - 1M80,. EMRERAS
HWTFE&:

c RES, BEFPRELENXHRE (DA BHEXHFRES).

- BATHAREXENXHERERRNENM KX HWIEEH.

s HEBEENXHFRENRRTI WA (EEH S22 %, RIXHRE “/dev/dskl” K#
) MR

s FAERERKEFRARITR (EE S22 ¢, ERXAREN “uw”) BEH.
ZEAMNENNANBERN X FRENBRRSITRAZIANRELER K FMH mount H H
By, TWRERCHEERFBERTXGHREN, MARESIAAS AR,

HS-23EHTEREXARENRE. ARAAFRTEZAr OPLHARRERKM
THEE, ERELEERFDRFANSFLERN, $4ERBLARMAFAFERRTHRE
K. BEAFNERRHERT SBRXHRE,

NEBERBEXAORITR, ERRTERREHXHRE. AF, CRIUFRBE
HESMNIRRSAKRES, BREXGRAEZXEAMARRITR. A THEBEN
ERARER (RIFS5.27), ZERRIVAKIBBEARRT | (BHELH1—H
ft47). ABRERERFAR—TA0#, RICEMICHERD, HEERRPHEESFR
BME, FRBREBCHZR, BVRA#BESATMEENITARSIBRPREEXHRAEE
Gaet, ATHEEARRK, TEAXBRTECEAZE-PIARE. AEETHEMMHERR
TR EERAEE, SBFLTHAREEH mount AR —FM; B ETEHEEZENRE
T, BB ETHAABRBREER -XHFRE. NMRAARFERRE, I4RERHURDHE
W (RIHES5.26).



FS5E XHABGERTE 93

HAE mount
MA: REFLHRAXHS
FEEMERE
EEm (Hig)
W X
i
it (EHEZEAEPM)
return (§):
B e B 3 PR T 9 88 (K5 namei);
G kfbie,;
BEHABREARIITH (ME namei);
it (REAS, AFABEF D
{
BRERITAE (HE iput);
renwrn  (#);
|
EREERPHEM,;
AR EEEAEFH open FRT:
MBS HENK
BERRIEASHENE,;
MEBERFHETE;
BEELFENBETTL, HRATFERRERD;
KICEESMBARRIFTRANITEA;
PR B ARSI W R (O iput);
EEEESREHFHRTH:

3523 HEXHREDEYE

ABEHEEREENXEREMBRBERNAIR open ™, FHKFEMEERERITH
Bk —4# (WH10E), —Bkil, HENITALEE (device open procedure) R E R &
BRESE, ANEVBLEDIBFOREBER, HOEHREENBLENS. RE, HENE
i AR — T EHAHB R X (W getblk WK REEFERENXHRENEEL, HH
Wi read WESRREXIEER, ABEEF 4184, ZHEHEARXGRRAEIMEE
RAMBEERFE. RTNIBESED, XSATFSH “.." XHHRAETEEA. BE
BEBEENIHEENBRSITA, FBHEAXESIVTANHSREEREREP. AP
Mg, EEEANBEZARTENIAZENHEESELRSHMMN., AKETEEIEREE
HENEE, FRTENNSMHER, THEBUARTERERLARMEIINAT .

NEFBRECHREBESRTHEITFE, IFRAGREZNUFBREAHERSITR
MEFE, FEEERFHARRTITRARENT . IRHEHEAMERD I REAZHED
5, BAEERRN —REGZEEEXHEESAIWNAER, WX RAFAEASE
HERPRAEAARIITE, NMTBEABRE aloc BBA& LZHER AR RS TR, FEHE,
WERE S HRASRBEER, IBEFSHBRERRER (RS 1TVRXGRAESET). W
REETHREMNAPHTRESE, ZULFENEXGHRENTRE, BAABEERER
FRE—MMEE. BE, REIEEANRSIFAEL “BEA7 id, X8, RAERLUE
HoeWTHIE¥, BS54 BHTERAERE mont FHZENEHBEEN,
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RIH fE
ERAMRS DR -, i}
FENEES ko S
i ol
wam 7
b 10 LIk
, BEIIBA
BERITH Y
E
Eikiik . & X
WA 0 B
BR3P S5 A8

B 524 moumt G HIBEESH
5.14.1 EXHREETERRER

ATt RARLBREESHNE, FHEBAE namei H igete HREEAMH
REFH, —HEAREZEANXEREBRABERNIHRE (FHEARTREMR
BRAEE); B—HREAEEZEN XA REERILE QI RE, T shell frdik
PTXFHMHWIE:

mount /dev./dski /usr
cd /usr/sre/uls
od.. /.. /..

4 moumt EHET—KEEREZSE, BARAHA mount, FHEAER “/dev/dskl” L&
YHRERENER “Vusr” Lo B4 cd (FAF) A shell HATRGEF M chdir, |
GRFERE, € “fusr” LEBEEXR. B b REERBEMRES, HES=T
LT EERERA

HTAEEANCBREHBIARLEN XA RENHER, #E0LE 525 PR AT
Bk igeto M HH 4-3 X4, NASTERERIIVARTREES: NRYRENER
Bl EE “RER” AL, ABEENHER-TRER RREERBERPARXITERS
BRIV AFMNANEEREN, FETRREOXSRENRES. RE, FAREES
HBRHRITES (FERXHRER—F), AREEERENBRFAFEEEITK
BN, ULRAFHE - cd S HH, ABEEEERIHXHRENR “rust” By
RV E, RADE “BEABRE", RELESTRESEENAIHFRAENBRREIATA,
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HAREXHRENBRRI T,

X iget
WA XEREOESI VRS
W LEmRITE
i
while (H#5%)
{
it (RIIFRERSITARAETS)
f
i (EIIW A
!
shoep (I T AMPEEL);
cotiue; 7+ fFHF =/

s HEHRAREHRILEE «/
(EHTABEREK)

EERER, BEREM;
MEERPBFXHERES,
EXRDHFNERSIV S,
continue; PR F

f

i (RIEAERIF S EHERSD)
M B R W

RIATN AR 1;

raturn (RB3HH);

i

Iv RIIFAFERHNFAKFRERD »/
MR RERHERIFA;
EERINVA IR RE:
MEHVAPAPRGERIITR, MAFHRIIFR;
WEAIRRE WA (W bread):

MGEERFTA (., BEIESEH 1),

reutm (RS Fm);

525 BETHEARRIIVIEE

MTHE M, DABEERNIARAREAERANTHRE, MLE 26 B
THWE namei, EHEXRLUTE 411, FHHE, ERHERFT I BEEHPRARSF
HEBZE, MHEREZRIVFASRTR -TXHARENEY S, WRE, WHNNTHA
KV EBLER, BEZSERXERR ( “..7), BAAKERINEBETRAETRER . &
WEEREFTARBESETREREMRIFTANRESHERA, REXABRHRT
HH, HUREAAFMNRIFTAEIYW AR TR, SEER “..7, B2, EXH
REMRE, “.." EREEXS,
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Wik remel /+ HHBRBERIENTFS =/
SA: BEE
Wl LKA
i
# (RERNEBITH)
THERKIHPA=REIFE (K 1gat);
alse
THRHVH=YSHEFARIVE (X iget);
whils (BHHEELR)
i
PRAPET—TBELESE;
BERIVSES R, REFTR,;
it (RIVARMTTHRESFRNASEES “..")
continue; 7+ A3 =/
component search:  /» HRAE »/
EERIIFA (BR) (W bmap, bread, brelss);
H (BBE&4R5—-THRBREE)
i
REENSSRNRIV UG,
it (REHRIVEARM, THERITIRBTMEIRELR “..");
i
Fe BREELE s/
K T/ERIIV AN TR RRS;
B THERSIWAE (W iput);
ITHRITA=RAKAP K,
BERTHRITHY;
TR I ANEI;
go to component search (£ “..");
i
B TR A (I ipat);
THRIAFTE=HRIVEIHRITE (WIE iget)s
}
olsg /+ BELSERFREASE »/
return (§5);
f
retun (THRIITE);

H52 BETHGHEEENRE

ELERMF (ed.. /.. 7)), BREBHEBHYWERR “/ust/src/uts” s B
namei S B RLAN, B THERIVEENWHR, EARTHREETHE—1 “.7 Z

., AEMTETAERE “/uc/orc” BRIFE. RE, ABEAHSE-AL “7, BB
MEENXEREMREIVA “usc”, FEERN namel P THV R B, REIHE
AT BRAEA YL MRITASEERIIVAT, ENITARIVRRERS

REIFE, “..” RENBEEAR, ARERERPAREZEN "o’ HXHEMNRA, #
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MEMTHERITR ( “us” XBFRENR), HEECREARIWRAENRO THERS ¥
R (IRIHEREPHR “usr” ORIV R). BZH, ABEZER “Just” WEHREH
FER YT, IRERATHFRERPOBIINAS (/) Bk, REWMHA chdir BE¥
R, AAABEETENRT -1 ZEAX B,

5.14.2 XHREMHFED
R H umount BIiBER R E:

umount (speclal filename} ;

X A BR AT special filename BRI R B HN LU RE. EHRH— T XHREH (B 5-27),
HERZEFANZENRIVA, ERERAENHRES, BRNENRIITFTL (BE
iput), AEEERTERBVETFTRRFAXANBRESHRA, ENERERA -
FREZH, ERERIFTRRPERAFSETHR AN XHFRENRES HIE XK,
DERANEEXGREPRAEEEAOIA. BERIXHFNHATREXRTE, HTEER
BEFRSABRMLWARN TS, WAREEXIMEARRTHOXHS (ARH7X) DRITH
MARXANXHF NREXBREPAEMAESOLE, RE TR anount XK MR A

%ZE  umount

WA: BRENLERRNERIES

Wi &

!
K (FREEBRAFM)
return (&) ;
B IHHRAWE (WK namei);
R ERfFmE, Xit*5;
BEL:, AEAYRERANIHERENRRRN,
BRI AR WA (X% put);
NERTHERT R RENEETRMW;
WIEER, BEIWE, WEWENK,;
it O30 R & 00 E TE A Y SO
return {&§);
KEERTRBHEAGTHERENBRITE;
BRI R
BRBERIIVAE (HEkiput); /% EmountHBiget «/
MEENARENXHTER;
MRMWHA RPN EWNE LN,
HNEREPRBEE S ARG E,
MERI| T
WERARRAES;
BEERIYE (HEput)y, 7/« ZEmoumtTRIget x/
NHESRTANENEK,
R EgEED.

527 FEXHRENEE
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BERBELHMES, SINXERSEATERY T,

AT AUEEE - LHARBIARE LY "ERT” I, BHABRBEEEIAENRE
WP E; ABRFRERFATREMNAZTEXRT (RLET7E); #HARFBNGT
MHERREANERE, FEHFAREEHNRINVAAL, KL, AEREMNTHFEHX
HREEHEAR, BREMRTTAUET, B THENRE, HEXNFARCERE
HEXETHE, RE, NERBRBEEROIAREPBRRI TR, BRIV AANERER
Ml mount BIMS B HHUE, —HHESAE. ABEAARNOREHIBRXXAY
HEFEOXHRENREE, HXXEEEZE, NEREREZFTNEEANK, i
RAEWHAXHREABERANANEXY, BACLEALEERERT PR EER
To NERZEXRRANANMRBARAPX BH@ERAFRL, FREAFTHREFRREE
BESZFTRAUNAIERL £, X225, ABERESHRIT AT, ¥EEZAA mount
FRERN “BER" BEHBRERII TR, ENNHHERRZHTRT “TA” AFZ
B, REAR umount 4,

5.15 R&KiEH link

AERA link AXHRZEERTH - XGESA S -4 FETFLE, KTiZ—-4B%F
ERRIITSUETHNERA. EREAFBOELEER:

link {scurce file name, target flle name) ;

H ', source file name BB X B Z, W—1TEFEMNXHMEF; target file name BET R

REEAHZE, BXHAFEENHN (PRI /

BF. XHRK DA EIBE (lnk) |

BHEIMMBEE, #ETUEIHPHEE—4 use

BALATEREXH. AEXFMER EFR ///”\\\\

B f X4, BT LA ST 4 30 44 8 30 1 Bk 5 S

5. BN, ERGTREER //\\\
link (“/usr/src/uts/sys” ,* Ausr/includa/sys™); uts 58 realfile.h
(Ink {* /usr /include/realfil. b , “ /ust /sro/uts/sys/testfile. h™) ; P ’

ZIE, UFEARBEENRER —XH: “/u/ syt

sre/uts/sys/testfile.h”,  “/usr/include/sys/testfile. /\

h" # “/usr/include/realfile.h” (JLE 5-28), 7 \ en

iR X HRERYAH, AR
THEGBFrPBE-THR - ORAFEEHH
PREEF, ARSI XGREMNMNBFLFASERATREFMITER, 61w, HHIEH
— I ERBREIEKEHNTFECTHANTAL LN, EMSIRNREN, AEHAPL2EN
Do HEUNIX WEBEAER, DHFFAERKEARNE L. RAQURFEROMS
mkdir N TR ERBPEEHZNRE, EEMTEXEAH mkdir U5, BABRARS A #
MIIBET .

Hs5-28 XHEERPREHAXHE
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A 5-29 & link %K. AEEARE namei M EXHHRTI TR, HHREEGEM L,
EFERITAMBEEN (h—BHERL), FAERI TR, RE, ARERAH
X MREXHEELE, XM link HAGERK, WETERIRM 1 HRSGHERK 1. IRE
XHRHFE, CECTANXARERTHEBUR, HEHNXHZARIHHRIIFTAS
EREET, A i pu BRAAXHFBHLHARHRIN TS BXERNXHRWIFATE,
FUBEFRMRIFHERE, AREBAEMNERRBXANRITEA. BXHHRE
UBRERRARM link FHZWN X1, X0, ERXHEES, AFASHA-PEFER
To. BRERCRTIIAEXHHARRIN, ANERATRI VA HE. MRE link
WRdgEN, REREARERELS, BARIXFRRITAIHERE, BEAREH
B22R 2,

Kk ek
BA: EFEHXHE
BExfes
@ X
i
REFENLHEMRISHL;
it (AHEMAREREEFAXHARAPFTEMESER)
{
MRS WA (WL put);
return (8):
}
BRIV HRBBRBW 1;
BUESNHMBEES;
1 1k LR
BT EETHENLERARIFTAE (B namel);
H# (BYHECFEREFENIASEIHERRAXERES)
}
#EREFRIERER;
return {§)
}
EXXHENLHFPE Y KEREN.
WMAFXES. BXHEHRIIVES,;
BERRXEFAENTR (N put);
BHERXAHEIFE (NE iput);

& 529 REXHFEMHNE

wian, LT

link { “source”., “dir/target’);

B, MEERBTHE “source” WEFIHE, HEBRERML, ETEMRIPTRE, HER
74, RERBPURST A, BZF, WEED “tage” HLBF “dic” BRIWK, #
“dir” HE AT EHFZA, HBLHL “wget” IRIIBTAS HUEARZART. BRAE,
T AR ipuc B “source” RIRFIWH. MBEX “source” WEKHYE 1, REEE 2.
HBEENE, FEAMEANTEYE, HERSITAHBREMMEXHHRSERZ
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B, EMBECHRIFTEAER, MRANBEFBARSI VA, ANASTTHARERARR T E

B3 B

2 A unk ( “abic/d”, “etg™)h
HRB: link { “e4, "ab/erdle”)

BEHEAERBIH “ab/c/d” BRIITANRN, ABBRBATIXHE “eA” HRIT
A, “FiN” XMAERFRELD THEIAERCEATEHRIVAX—RE. BS-ORE
BT - RMRTH. Xef, X8 ACERAF oM WRIWAN, CHEARIEK,

#iE 8

HERRI ke
B — ERI VW et

B a PRIIWA
ik a PR3N A
BeHRIITE
Bib
BoWRIFE
B
BImE3ITA
Bid

HERRI F e
R — RS e Bl

[ Wk — R3ITEe B |

BRSIF e
Bike

BRI
REiHi&e
BH a

EREIER d

B — AR A NERIITR

BRI (Wiie
Bige
BRIV AT
W — AR BHERTIVWA T

B 5-30 fink MFESIN R
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FRERIVA 1" BBEX-FH, BYEBEBERBF “ab/e/d” WV EF, &
W EAEE, FRRIVE 4" BEH. B8, BBRASHAT P HEBBREN LR
HEH, MABBXGAHT -TABABREN LAY N, Y REAIHANYEHANR, &
BEGRBRXARRITARERW 1 ZE, ERREXHFHRIIFR. HUBAT-HHEHN
&, $—-MHE (R3WH) ERTHN, ARSREFSY,

LEMHTRY, NRAREEXHHRIIVL, WIAERRERERMN. HAMH
RETHEBEC, WATREERE, M, ABNT

link { “ab/e”, “asb/c/d”};

ERENL -G, ERATXH " WRITA: WRABFBUERIITSR, B
4, EEERXAF " W, RSEEIAWRHMARITR “c" WREFRHL. ERHIHA, H
E-HR, ATHATMARBREST, WEKEATAHEWR? ATFRIFIEARKT S
ROER, Wik, B3I HPHESHABAEBRIHER PSR (RE78H), B,
EARFRIEERT P, MAHMAEBRFRELABLEHANIEL A4, KA
REABRALZAER, HE, EAMFRXEXHMER, REEXEHENE ZFRKE
X AR, HeRems, 2B, HEMBHTHER “/bin” R “Yuse/bin” (FrEHRD
Faat) B “/bin/sh” B, MREXY, R TKKME,

5.16 R A unlink
A WA unlink WEB XM - BRET, ZRENBEHEEDR.

unlink {pathname) ;

B, pathname REM B FW P H#H (unlink) HXHE. WR-ITHBKERE-THEX
#, RAEESEXHZBRFRRIITXAHT, BREUERXHFERIXBHRLS - P EHRRT,
EHRR, ETOMRBET, RERA open A2 BRI

unlink ( “myfile”);
fd=open ( “myfile”, O _RDONLY):

AR L HRERAEXH “myfile”. DRBHFRHXGREXGHBSE KRS, B4,
NEBABREEHETR., AR, NRBEXHFLEIRE, AZENRMLET, NEER
&M

Pl 5-31 458 T unlink BHE, ARARE nemel 7 —MEARHERZFREHIHA,
ABX R namei BEIMA R ZXHMEIITA, MRRLBERNIRITR. 85, ABAREE
get BEHFEBRHNXHPOARAFARIITR (FRIXE “." ¥EENRE - ITEFTR). &
RETHRESRE, UER, WBEMRGXHEH, FRTXRPABRIORFEILRAZE (R
BIHE), NEALEFHNTHREXHS, WERIFTASHERNF. RE, HER
WRMZERAASE, URREXHGHCHRATASRA D 7B 30 00 B 45 80K
1, #AEE ipu BERZARNWAFRITARNBFERELAPORIT R,

ER ipnt BEABFERYXFHNERSIT AN, ORI AHELNT, RERLIF,
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KRR E RS EREER, X2h, FBAEAXAZIIARRIPA, WEAER
FIVAAREZ, HHERER, AREERITRONERPHER B, TNRAFAHE
B OGRIBEE free), HWTHESR, ABEZHMBRESTASZETHAMTER, BEE
HERENR, NEBZERITARATRIPORSENT, BXHERX I TFEROENTF. B
B, NEFRRRITAMOLAXR, ERERIVCEAGEM, FHEE ifree KX
¥ R. AREREBRERIVANEREN, BREEHEBRAB L+, ZRIITANRE
“TEEAT RE. AE, ZPRIVDARASHN, TUHIRSHMBIEFT

Wik unlink
WA XFH
- L 7
|
REHRMCHEHZRIFA (XE namei);
/. MBRFBEYWHE »/
B (XHEHBEELEE ")
A K LS AN,
Elsa
BERHRN ARSI R (K iget);
it (IFENYXHRAFE, EAFAEASERAR)
!
HRESBA (KEipm);
retun (% );
|
if (BAEEXXHEH, MERENR1)
MEZRFE
ELHZ: BRERXAENRITHIREO;
BERLHFHRIFE (WX ipuh);
paad: 31,0 W
BRXHNRHYE (K& pm);
A put BEBREREE AT IR,
x  BETES (M free)
= FIHBERSFH (K ifrea);
%/

5-31 HERLEMRRK
5.16.1 XHREHN—TH

BT SEEREHEN, FXERENBRARBRIEE, ARERERKTEEGTEH
A, P, HABA—PRERIER - XELEH, CTEENREXHORERERL
RE|FEZH, ASRELERTIAMAELE, NREAERCHNATRBRZARER
e, AR REEEARRERENG: S - ERARLEREFREMEFRAECKR L K
3 H L, HFETHTEARCHNEENRARAEN, NRTARALFASHT, Wa, &
EGRARRZE, BALNEARRARETHEST 1EEE (RECEHIE) B
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BB A, X, EXHREP, SIAXFTRITANAREIARRR A TERI P RMKLE
. HAUEHHME, DRI XABRETAHHRE-TEKRE, EHE3 A 1TRIEN
®ElER. BER, ER-FHET, RANERER, LEFIUE (A5.187),

EHER, BE—PTXEAFAIRE, BEA4MA ‘2" A “D", —THEBERHRSE
H unlink 388 2o MR HNBHR LRSS - MEAWKFESRERE, EREH “a" HEAF
EZMEZHLEEEIAER. NRESHEZE, RERERR, BAXH “D° HWRERR
2, HX# “a" FFHEE, ANAERESEZN, CHEHFXRMCUHET. X4 Y FH
T 2RUBE, EXEZEFRFE, RENSEETE.

B, BEREES EAWRHARNKFHSEARE. CRER, AEESE b 8
BERE 1, BERIVAESBMNA, A5, ZER XA  WEARXRRAEMFZA, RERE
T, SEFRDHRER, XF 2" A D" HBERRWEANEFETEAMERS, BE
MBIAMCERBESEIR 1, 325, WRAF-TEBHRRBRXMS 2", B4, EXHFOEK
ERW AT, PEXH “b" ESIHARERIVA. 26, NREAETH —TRERAA creat
iR, RAHZREGFIEZRRSFE, FXHANBRERY L, BFRATREAFIRE,
REARATIRTEXRHERN, RESA - SEPFRE (M fsck, R5.18 %), ZB4EgFEF
B RIEHED (raw interface) FR X RS

M, ABENESENARFRE RS WA A, R R 5 A £ BN FE RN
B, YRBR— T XBHABRAFRERNRITAN, FURARRSEF XA REHER
B, hAREBRRIVAHBERI T AEERM. EFHET, ARMRANEREMR
Fag, HMBRHERRREREHE, SRERAAT. BEENEERRCHAEER, RERYE
THE, YREEFRHN, ZEXANRIVTANASIHEARER, WXEEREPITHE
FRESHAELHELENRET., AEBANEN R LZEFOXH, MEREXHNASH
BRTGRBERT, UEFTHEXERSRE NS T KM, Ak BFERAIHR
GEBB NN, HE, MERSAAHRI VAT HER, REEALES, RASRHKE
FEsE, AP RSRRAXBAELAE. UARTEXHANBERBRM REXIRATE
e, BEAARLSEEME, Aisck BRFRAARLEHMBRER, SHE-FABAETER
MM EETERER %,

5.16.2 WHREH

ERGR unlink &, FEHSEFHRM (race condition), M EEFRERE RN @&
4 mdir BEE—THREASEMCBAZE, HREER (EHSERER, REFFERE
W BRBHHERFNE), BR, AF mdir BERAPRET, X —-THRBREAIZH
HRZARO—ENREAEETH (stomic). RAENMITELEHA read A unlink 2Z [&] 1]
EHF L FXHHR, B, B—4H#RTREmdir REXERAISZE, XEZXERTE
g -AMXHF. BPRAENEXHAmICRESIR, FHBRAFHME. AT, —BH-—1Tit
BHAT unlink, HEABRRFARERERFRAXH, BABRXERAEXERNRITAS
BEEHH,

BERFEGRA ink MAEUERABMMEZRREZERAZARARI TR, 0R
B AABERSVERYEINASRBEXSE, EARERESI T ROBREER 1; BRE
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RBERFIWAZH, REBWHEM 1, FURHRERGAKT 0. Hik, BXHFLAEH
e, RERKLH., X - RGENHTE Ink ARZE LM RE unlink AR

BMEFREREE: —AHBREEAREE namei H— TP XHHNBBEEHREN T
KA, B HBEERREBREPH -TE R BEABAEESTRRA
“asb/e/d”, FEREHRR " AR-TAERIIVE. BRTRRAEEREIRRITA
Leigim, WA REEERBERI W AT ENRBRME (R iget 7 bread) . MR
ERBERREF ", ETREAXRANAHEEMEARR, BELT —&JL, A&
FERMEAZE, RAEBEERF., #EBARESIR AFENZN, RFHTAR ",
HERTENANE (REIRBHERE) MGKRET, Ad—2J)L, S48 AKEETH,
EHEBER—TERNRNEEARERTI VA, Bk, B namei EHETRIEZN, Bl
ERERRERO0, WRIO, MERGHE.

R, LEXTRERASN., TUER, 5 - MERTRARIGERAHE 1T 4
E-AHEFE, FEHUNBT “C R WR. #E A LYRN, AAEFRNELER
BRI BE(AES3) AEMEL, RECHEPHENZRE TRELENBFHERE,

A BB % C
R
B ¢ NRIITHER
BRI
ERS bR
B K3 AR
R4 ¢ BREHRER
R
Bk, c BERR
M c . MBI
%0, N c MRIHEZR
933 0 HERTIBA
BEAET ¢ MIERIHS
B, BRI A n 08
Bk, JHD0 c MBH
(RAERN)
B 0 REIH.&
o d
¥

M 5-32 unlink WESFEH
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HERBRET X, BMTHERERTRAEE—ER, INEIRAFEXRTRIRE,

B AR — I TR RE, 5 R T R BI04 3T 0 1R 4 B K S AF
(XEMIHBIHHBRASRRR D RE AN open MHR). BN open WAL RN,
BMEKSIVA, FAREMA unlink R, AEHRINBIAT unlink, RFERIAXHE
RITF—#, ERTREXANEHHRRA, HAoSRBANTFRIITEHFRGX
# AR, HTFREWA open EEZRIIF AW AEMT 1, FLl, HABE unlink &
RBAPATHE ipuc i, HAWRBEXHHNE. XH, THAXHHABRDEA L HOHFH
REETHEEROXHRME, SEE, SXH. BR, SEXAHEXHH, ERXE pun
d, BRI FANIHERAIT, NEEFREXHENAT. BFZ, THAXHNERRS
ET, F8 unlink ®H KA, W ounlink WERBRE, FREXHFBYTFL. RTLHK
open M AAIMABRPHAEMERARNARSAENEEBRSE .

B 533 R T~ RBITA-1XH, REXFRENRF. RAMA stae FERZ, B

# mcluds < sys/types.h>>
¥ include < ays/atat.h>
# Include < fontl. h>>

main (argc, argv)
ini atges
char # argv [1;

int tds
char buf [1024];
struct stat stathuf;

if {arge! =2) /e ME—F B «/
oxit {};
td=open (argv [1], O_RDONLY};

#i{d==-1) /# open KM »/
exit ()

K (ulink (argy [1]} ==-1) /e BB AXE «/
exit ();

if (stat (argv {1], Astatbuf) ==-1) 7 BxXHEERE «/

printt { “stat %s falls as It should \ n". argy [11}:
alsa
printf ( “stat %s succeedad!!!! \n", argy [1]);
1 (tster (fd, &staibul) == —1) /v A BEXHERE «/
peintt ( “tstat %= fails1!! \n", argv [1])
alse
printt { “fstat %s succeeds as It should\ n", argy [1]):
while (read {fd,, bul, slzeof () >0} /= RITATECHEREIH »
printt { “961024s”, buf); s fTHIK FH R =/

M 5-33 FER— 4T XA
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ARRMBEETE wlink ZEARHARSHABEXEHT (UREBTEFHEERAN X
PR T WX BFHXHM), HE stat BSRIEHE, AR ETAEXANXHBRZASBT
EXARRT TR RE, BEBRIARK, SFRIEZXHPN 1024 MV, FHEEXH
TEBGEERE L, YRERA read BRISCHRE, SRR (exit): EREBH exit
T, BT close ZF, RXEFHFE. NAXTRA, —EHREXAR— LI EHF
IHFERES. XEABNHERERERRIH, HXHEEHRAWPARFLE, ORR
PHBHFRMEEELK, EFBTHEXHNRE.

5.17 THREHHER

Weinberger 3l:E T X RE XK B (file system types) X XFHRHWFESEXHRE (I
[Killian 84] M XPHHKEHERR), TRFHINREVEEIREHFEN -TDF. XH
REXBAFNBRANEBREHXARE, HNREXHERE (BB 138), REHBEE
REMAARE, HBEHEFW UNX REAAEBRXESH, WEFH CTHSRENER
EBRMNBGIXEREPLHRE,

RV AEBEIBRAEABRAEIHZEREZANED, —+BANNERSITETHS
BB SEENXHRELX, ERA—-TXHERTHARIITR, MEXIPRIATVTREF
BEXHRETHNRE, SFRARAKEBELATEIENER. EREITYTATERES.
RINEES., XAXB, X, FEERIAERFEL. HEMXARENSCHEEREAR
BAMARSEHR, BS-MAHTEARRITARAWIXERENTAHARIINAR, 3/
XHREENTHBIFRER, —TMTRATRAEVHXHREEH, A—1TATaE (M%) £
¥ M. ZBRRSIVARESEGEELUAN - T EBRAEFHXHNHE. — P XBERETRE
RALEDUTFRIITEARXENGH; B2, TLHARERXSFRENETARD, AE—THE
UNIXX#FREXNTE, FEABRIEBAZESI AN, SEEXHARERETH "E5
TR

it i H Exv
i BIVA Iﬁﬁﬁiﬂﬁﬁ
RV open — ]
close B
read
write / N
: § p
rclose
tread bt d

rw!'ite ®3IHA .

B 534 XHRERDHRIITA
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BERXHREXBBA I SHRRMRBEHRBORIE OISR, SAREFR T
X, EREXHEREOBIARE, H—XKAENESRRAA (RA 5-34). R
BIFXHE., XAXHE, BERE., BN -TXHALBERITR (LT namei M
iget) . B —PMRIFE (KB TFiput), EFRIVS, REFHER., GRXERE
(FRBR) REEMNFDXHRES. RIKHAES 13BN A FAXNRER, RAXHE
REMBHER.

5.18 MHREHEH

EERHRED, NERERIAREH BN, AR, ATREREMZILHANH
RARIERENSE, EXARERATA-BIRE—XHREPOREARBRETH
B, BEETERA—HM, WS fsck RAXFMA S, HELBENMUBE. EET
BERSBEHECERXGRE (AB105), HRAATEANCHFRBE. 2WHNEL
e fsck RENA—BH.

—AHERTEMT-IULHNRITSR, IR TEHRERA—TRIPR, 51
X RERDEIN, FAWKARSEGaERLE, SEI RSB EERN, ARH
EAERBERPREFFH—ARIVE. ABEATUHBEAEERAMSERTHBALE
FARSA IRV E. Bk, EXFET, —THSLSEEAHE#ERL, EFHIE
S -AEITE BR, FEIR-FHUERE. ABBRT -PXHPHERXR, AERDY
hBEEGERRHAGEL, YHERERSERA - MHXH. WRARCHTXHSH
RIUWEAAUERENTHAL, REBREXHERR LRI TRERZN, REHEE
T, BARSHEHIRIWAMARAMNERRS Tak, £, NRAKCHBEREMEN
AHBXRTEREL, EEHENRSIVTRTHZ, RERE, PAREERKEAME
#L, XARTEHRITR.

MPE-TREBEFERGAESEL, XFEEAXA P, XBRENRF—EH, B
B LR, FAHBARSFAHAAERMEY . SHERREENR - TEERA—-TXHF
BE, FHEINESRMEGER LN ENXACHTIESR, HEFEAREIRE -
ZH, REBET. B8, BB EMEAERDBEFSAFXIEER,

—ARIPHTREESRER, HEHRIFASHREXHRE T HEME FH,
B (%) EHUMGHEXABLAEIHAREN P, WREUNRT T EHRURT —
rBzE, EARECHEARZHN, RALENE, BARRITANREHTFRERY
%, WEREIIVAHFRHAEXHRET. HRERR - TEHRPRHEAXHEBRFRZ
B, RFRAER, BEREXMHRE.

MR—ARIVEAHBRRER, Hin, IHRUFENERIEXNE, BatERE
FERETHARHALGE, IR—ITRETHRLET - MAERBERLHITHARE, #
LEAERMER, AEEREAIERARTIVAORAN, AXRE, RBERRBHER.

MR-ARIFASENEERET:, HANEXRAGTHN, PAXAREHLR
8w, BHEAE-PEREAPHRIFTASNERE - CABRIRI TR LW
REEERSEENR—-PHXAH, CEHARRIASEHRE, BRRREE, BXAR
BRI TASARA L. XHBABITEREE M HBRET A4, HEAHHEK



108 UNIX #4F & 8 3L

HINAERTHEL, BRARKRES, RRARGERRATARE bk, DUE XM KT
RS, THURERXERN,

MARFEEERTPHERRARAG T ARSHERE LT ENREA -, EXHFRE
BEA—HH. BERPHBHARLALREXHFRRMOREN -2

5.19 FZXENME

ERELARTERME —BL—XHRERE. EEAMHT=MAER, EMNRALX
HHRRR, REXBARAZER, 2EEHRTHZAXXHAREN RERANEREN
ZHHHERR, XEEAMRTXHREARR, EAF UNIXREXREMNXHFRER
W, B, FRHRT fsck MAREXAREN—B

5.20 A&

1. HBAE 535 FRBAE, =4 read EEHERM 27 EHENATRM AT BHlRE
B read 1M, FIBPRAENER.

# inciude < fentl.h>
main ()
}
Int fds
char buf [1024]4
td=creat ( “jurk”, 0666);
lseek {fd, 2000L, 2); /v EREFEY 0004 5/
write (fd, “helic”, 5);
close (fd)3

fd=cpen { “junk”, O _RDONLY};

read (fd, buf, 1024); Fv BE s

road (td, buf, 1024); /e RBZRAE «/
read (fd, buf, 1024);

M 5-35 BREAXER
2, BEHEBAE SIS FEF, HXERERY

lseek {(fd, 9000L, 0};

BAEH -~ read 287, X0f, HBRFBH AT ABPREH 2 MHRT

3, —A#ETU “BNE” FRATF -T2, TEHREFSKERERRMIFRYN
THREFHRBELFE., Bk, BRAHFBRTUUANEFRITAR - XHEFTEXH
MALEERE. NR-AHABLANMEFXITHF—-MXH, HEMTFRXHFL, 2REMNA
6 TR 7

4. BELVOEAAEEPEDHE, SHFGREFASTENS, BHBERYY
TRAPLIFEHNRE WA, FRM{TEAEBE fread f fwrite? BB fopen M fclose M %
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WAt 47

5. MBRHABM-PICEFEEBBBE, ABNENFRIITAPCRBATRRNE.
MEARETHEBAR - HFERBE, cREH AR

6. % 8H 536 FHEF. BEUTHNERSZEAAME? R bul MIRWSEEES

SR KANE 1024 FHHBAMKHAZRE, SREHAKR? ABRIMAFTA S buf X read
RERKNT?

# include < fontl.h>
main ()
I

int fd;

char buf [256];

fd=open { “/etc/passwd’, O_RDONLY);
H (read (id, buf, 1024) <0)
printt { “read falis\ n"};

H 5-36 MEBEHMR

7. BB TEHAHMAN, BSD XHERAFEBEHHNRE—RIWETE.

e BEMPTFRRMMEH, EAMIFE,

r ABHARFE-ITHARNEASERN, TRELRHONR, ¥ —1E bR N0E
7 s =

s BENRN—-PXHHBRE - RIETR,

s MR—TRELSANETHE, WEOTCURE NS SRR 8.

« GIXHEREFT, —MRATNIBHHEAREEMN.

» HEERERBA write P EFR.
Higit— T RIBRAMB - XA EE. YATFIHSE, RIITARERLRE? X T
HEMER R, MASE, AEENAEHREF2ARR? BERKERA close 7,
MARE write PGB, SEFEG?

x8. EHSH 4 BEPETFHEEEIN -+ XEHRIVAPHIR. DRRIFAHK
PMEF—AEEARNIAD, WEH-AEE, - IPXENBERETARIIT AR (W0
REBTHIE). BT HENS7EFTRHITEE-HLE.

*9. REVHAREFA fon! FLMICHMITEWBRE:

fertl {fd, cmd, arg);

XE, dRIABRE, onb HEHRANXY, ag AEEHBH, ANARD (EX
B) AEYRBE (AWM, diRfas.

e NERFRAASBROYIFTPER, HHETRRABAH,

« BE-MHHFHFAREEIRD

s HE-E, MRARY, CYHEE,
ML (close) JHH, AFBMEBEIERRRAY. FER— LA M XA
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REUWENRE. NBHEBAWEN, NEREHAEBEFREXS., RAERA read A
write T {5465 307

*10. MR- HAREFFHRAXANSEBEON M EARE, WHEATRANTER: 3
BAWMEEIH 1”7 LesteEEcH “27 LY, MAR BARE XS 2" L#HEE
MXHE “17. MAHBEBLETARRZETHRE. WY XL -EOHEE, SHBEREAER
Fei st R Ew, RMBIHER, HFEREAREY. HEEAFRQNELN S E NS
77

N ZEXHHRENRRERRHAZE, EdRTRAETHENRZAR, APTU
HHFRFENFREAUANE. FRTUHARASFEHEALNRLERERA? ERAXMHTEN
REEREZMGA?

12. Ritchie A3 (R [Ritchie 81]), % b 4HA B LB L8 9 48 8 ¥ X 0B F B 51
EMRL: SBEFESEXAN, SE-TXHEN, SB%EZF, BEIARIAHE. &
5 Rt B R LS 0 B8

13. BERASN—FBHEAEER AN AT E, BERIIFTAPAE - HKTFT
BaE, EBXAAF T HEBENTWITHFXH, AAFSTERIETITFXH, #EH
—FEAFE.

*14. B RE 53T FHEF. ARFLUEHRNBRAURT - T1EARER (&F “." A
LT HERRI) . WEXIMHFBERLERAIR L, s AR dBRBEMNGRS. EREMFA
57

main (argc, arge)
int arge;
char = argv [];

it (argel =2)

|
printf { “try: command directory name % n"};
exit ();

f

sw i B (4) MHEHFHAALTRETFARG +/
Je REBERPTI# »/
if {(mknod (argv [1], 040777, 0) ==-1)

printf ( “mkned fails\ n™)

B 537 —THREANER

15. 5485, EfTHHXHREE. XHEE ., FROBAXHOTFEREE, XHF
BRERNEBH, WRBERXMN, KBFMKE (reed) HEHR, FMEBRTHFEAX
%, fTENH ERFER.

16. BE—PEZH - MTAAARETR, BREHTHTHN. SEEREAE L8
BRe, FREGLWE? 311 R? ANEREHBRE, AR REZAFHRTHFTIHR, B
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BHEFTHAWNE, BHEERAE,

17. WER—THEMN T ARENH BFBBURHA N ERS:

o QIR PTHEXHERY —-TEREEFRR;

« QIR EFERNHER N EEHE BTG

s FR-AXHEEEANHREREEEFTN, BAERMEAXSFEFEIF TR,

*18. B—A1RF, NIRARFH, WRENMEF. CRHNMEERMPLBFERT

19. hATE 5-38 HWBRRF, HHEERABRPELENBR. (7. YEFEGRH, AT

—F pwd,)

man (arge, argy)
Int arge;
char « argv [];

i (arge! =2)

[
priett ( “need 1 dir arg\ n");
exit {};

}

i {chdir (ergv [1] ==-1)
printt { “%s not a directory \ n”, argy [1]);

Hs538 HAEKEA char 898

20. BE—1BF, HEBFZBNRENTRE—{I#HEnEa R, ¥ RIT—TEBESEF
fol 4% B 9 o '

21. A Aa— 1 HBAREEN— X FHFA chroot TH7? WRERXELRA ik, WHBEE
THRMERWAETR. BFXHSEERRSE AR A?

22. MABSI9PHANBEANT. K, — P HEBRFERTE “hello” BAKIE, RE
EZEFHR, NRBAEENE 1024 fFF, TAR6TFYW, SREFAWR (RO
EERNPR6)? MERLSE WA read M write HIXFHWE—T, SREFAHER?

3. ERAHEEENSEANERES (B 5-19), 1R mknod BRI FLE2EHCEH
E, 2RE44M07 AENIMIEZAZ -8 WREFESHEBEESI I M 2 TiHERT
EfE, MARRXTERHRA TSR -1 SHE, B2&REFAMET F0HE
MEARERT - E#BA— P EHBEERF?

24. YHEWMATF I FLEEN, T FBEABRREANS -1 T HBAIETWMITHFRHE
B, BRIkt BHARFEHREWA open PHETIMIE D, HXinH, EIEEREE
AR, BERKEMA read Bk A B K 5?

25, fRI04T AR A

dup? (oicid, newfd);

FWHM dup?2 (B 7HR)7 XH, oldid BEBE B A THMRBRF, newid BH ¥1F M
Ho WA newld CRFE—MTHHXE, REFLMR?
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#26. MRAREAFPITHBRANERIZES LEER - I RESREH 2 ERR?

2T BE—THBEHYWHREB “/mnt/abe”, BRE, B4 BB —-1PXHE
HEED “/mnt”, XMRERA mount ERIB? WRE-—- T HENT pwd, 2REHA
WHR? MR “/mnt” BRI FTEHBEXT 1, HEARRF mount B Ih. #imLIE#E,

28. EEREEANERS, YEINHXHBBRLE PN 7, ABERE=1&E,
AERAREERES: FRBNRITRAEAREAHRESINAHS; TERIFTEARFEXH
RENR: BREEPBEAR “..7, MAEREFREX =4 %47 KL L2 HPHE
BERAPRBABARUANERERERAT

29. MB—PTRPFRE—1T “RIE” XARK, NEREHAZRPER—ITFE. &
write, creat, link, unlink, chown #l chmod XE RGBS, NEWMMB UL E#RE? L
BEREFARABINXHEREMTHAEBRIE?

*30. REE—ITH#HBEERFH - +XHERENFAN, I -1H#BBEAXTXHEK Pl
—~ X, REMB unlink M creat PHE —TRERDY, WRERSEH,

*31. HRAEEH omount WE - T XHFRERABERIHIH, BB XHENEGE.
ERSFA mount M, Hifiget ART XHREMBRIIV A, Bk, ERIIFENH
BAXTF. umount MAMRABF RSN XGHERCHRENE? FIBMTRAHMR:

s EREFEARINVEAZH, REAA umount H M iput EMRRII WM, (MR

AHENRH, RENMEERREIITRA?)
s ERHBERSFTAZE, umount BEFIH X H, BAFBRSIVEAEREDF.
(RRIIVEAEWORIEST)

2. E—HFLATHS -1dH, FEREROXRERERER 1, H 47

33. fr4 mkdir (RHFEAR) BOMIAERN? (5. Ymkdir ERH, "7 8 “..7 B
RIITEERMAAT)

*3. FEBREENRERRPBIERETREIHENED. BT HOABNBRFFEE
—PMRERSEXMH,; FESREXHTHRERERSENXANRES, FHH -TXHN
SERENRE,

* 35, Y- HERS

unlink (“. ")y

B, SRENf4HR? BEBRMLHEREG A7 (RERRFHERAFHFTHR)

36. R —TREWAH, ZREFRAE - T HFENXHERMEEX/D OvFR Mt —
B, HEREAFTE. XA -ITREER, EAFAPARYBEFZFVRBRZAN—
B, EREXANKA, ERAIFGREFAARET, BRI T REIHMHEHET,

37. R - ARIUNEAMIARTERT 1 WFEF 4.

8. EXHRGEHRP, BN XHFRAETREIFR—THERRBAANRFTHR
#? —rERAMARERERERRE?
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FERASKMMATHBN LW EREE. REEETEALRXENS, 2LH
BETX, FMRARBERNMERRAMER - THEL. 6.1 FEL UNIX REMERREH
BDERBAAGHFER. WEABE—ITHER, ABRRNBAHRTER T B M EDHEY
RE EFNEHARBRENGTE, FRE-ITHEIY KHEBLEH D, ABRXRTR R
REBH LT XHBES. BR, T HBLTXRBAFS -1 #B L T XORY B oM
T, REMBUZEMAAE. 6.2 TR THEMNBENFRERRR, DEARFEREME
1 20 (o] S A 5 A K S i B B AR M, 6.3 IR A AR LT XMARES. 6.4 WS,
ERETH . RERARLTXOB®|N, ARENFARE - TMSBNLETX, EXBMHE
RRGHEERNHABRN, 6.5 TAEBTERRNENREWRAFRAHEMAE, XBEE
BHEHBENRLER., B5, 60 FEXTHAEERAREARMAL,

6.1 HBHRSHRENER

ME2EFR, —PHEENERPAES LTSRN —ERS, XERERNY THE, T
HARTHEBERESNTEES.

(1) #BERFETEERIT,

(2) #BEELET EERT.,

(3) #FBREHGT, HAETHERSE, REREAEAE, BTHG.

(4) HETFEERREFLEEETFE D,

(5) B THERSE, HFREE (swapper) (HBO) LAMEBAEZHE, ABEA
ERAEEEZHT,

(6) B EEMER, MANKRABEHECRIN _RFHER, AWIHbHEELEN,

() HEEAZLZERAHPE. BAERETE, FETITXUH, DHES -4
A, Bl —4LEFEHXMREARE I ("RERE™) HE.

(8) HERIEAE, LTEIEIRES, AHBHFA, HEAEFRLE, UAEBRE, X8R
SREHFBOUINAFAEHFBRNTERE.

(9) MENTT RE WA exit, L TMKE (zombie) RE, EHBRAHFHEE, HEHT
— MR, BRTHRLABKE, HP3FHOo0BR-®INSKITEL. EMIBRERM
BEMRERE,

Ee 1l TREMABRREFLRE, THILRMNB-TMTRENARLTITFREEH
RN R,. XEFHENEGREANERY, #ERAFBEREEAXRES, BEXLFEH
W T EMOERARAEN KR, 5%, SRXHABHTREFWA fork i, HTHEHARER
Ry “Sid" RE, HBROBE “RERE” Gus),. ¥HBERL, BEZHHEAREA
"EATEDHRE” RE. IEAEEFRERERIMHB LR, 2N, EE#A “#.O
B2 RE. EXTRET, EZHEHN fork .
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R P &ET

HIFRR
(LA BELFD

Yl
PR B RU& LB h

61 HEMREHLRE

YEHBEREAEAMN, EAREA “BPAEET" RE, ENEEHFETEN.
—BMRE, RETHRPELEN, HRUFIGEA “BLEET" RE. St iR
BEERTENRESE, ARTTHRRAEZAED - THERET. XK, XA T#EEA ‘B4
%" RE (prompted state), MEEHFRTEMEN. “#HRA" REXFLA “ERET
K" REF (APARIMREEMOAMRBEEMNHFME). FHBRHXAFRER
HTEM: ERLEETHEE, RAEEWHERMH SN, Aagkk, Aw, ARE
LER, TN “BRA" REPIR—ITEE, BE, FERFHERRMNATFHAR
LT, EEAE “APHRET RE, BKERPETEBN,

¥ _MHBRESARGEMAN, CEEF “APEET RE, #A "BLBERF R
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A, BEXTREFAALEREARA /BALEE, IZARESSHRAMBLNTER. Hik
EHA “ERFHEIKR" RE, - HEIHSARMA/BECLT . S8 AMM 0 ERH,
HHES N CPU, P MEBFGEEIGER, BEH#A "ERAFTIRE” RE,

BEBRCEENTEANERE, BENABRNBEAEEF. HE O, AIXNRIR, fi
RINMHHAE, UFEIS —1TLT “REBBM (swapped)” RENABRB LW, YHEBPH
MEFTEBRER, EHEA “REA%LE" RE, 5, XRIBEERIMINEBREIR
MBAEHEFHNHRR, X, TEEFHEA “ERAPRE” RE. RESERLEERZH
BiEfr, ME#HA “BLEET" R, HESREAN, EAXANEERA exit, #A ‘%
LEEBEIT" RE, BRE, #A “@RE" RE,

HEETUEAPSMNELERENERNUER, &4, —Ti#ETRaaEsE -1HE,
mw, HEN “HE” REFREGRERR (W “ERFPEE” R "HEAH#L"
RE) HERETHE: FEARERNXERENHSE., HX, —FHEBAIUEHREAM,
LHN ‘APEER" RED “BLEET" REMRERDR., HE, BEFBER MM
WEGERE, HRE4aERE T KRAENTEA “BE” RE (R72HFXFRPHEFSH
Wig)o B, —THBRIREACEHEBERY (exit), HUMFER, /BFHTREEER
, MAHEHEMEBREAH exit. TARBRESHHABR“BREABHABRFORBEHE
o, #REAFAUERETFEMARANBN, UTARNFHFANEHEHEN, e
ERETHE, W, EAHERAERES -EXNBERETHHER,

HEABREHABBEBENE. #RBRFB X, #BHPHRMAIBRELTALR
AERN. MeKTHRABSEESTHHABREFR, Hit, RS2 F#EH, A
BAARAR uXER, BEFSEAERMREANERBIEARE KM,

HBERPHEERER:

s REFR, FHHARKRE.

s HBEFFE~EFZER, XEFEATFNERHTEMABRAR o REAFRE &
FRBFHNE, SHBN "ERFDTRE” REHET “BOoBBET" RE, WM “#Hi
%" REB “BPEERT" REN, NEFERXEFERMSEAELT MM (context switch).
o, UABRHBEARBRHIAF (RHN) &, ABCLBHAXERFER, BRBANESR —
TFER, HHEBKAD, FABRAER A KERIEL I TN,

s ETFTRFRIRE (user ID, WHEASL IDR UD), REABRHEAFN. i, A
PIDZERRTHHAZATUERETHASHHAE. T—HEEFRSEREST L,

s ZTFHBEHEIWNE (process ID, WHFEXBR DR PID), HHABHMELEHXE, X
PIDFREYMBH T REWA fork MU A “fIf” RAENHWBEREMN.

« EABLTERREN, #BRZHPE -1 HEHENTE, TEBE sleep M wakeup
BEP AT TR,

cHESE, ABHENREE T HBRHRBKCEAAPAEHKE.

s —ARPEESFE, CREA-THBOTERAENKRPEEFS (R7.2%),

s BHHNFER, AHABRMTHHARNABEEROHAARR. SEFRBATRERC
kRt R EN. HPE T FEEHAMRENITEE, FARBHEBREAMNE
g5 (BB.3H),
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uRFHENTRE—PRAE TERRESNEE. TESHARZ uKPRR. T—RE
R THPETIFER, AIZEER, XEXMRHBMAERT EM.

s —tiREHERNOEY, FRTHETX o REARRN,

« KERAPHRS (real vser ID) RHBMA 1 8IRE (effective user ID), RET#H BN
R, MXATFERAB (R7.6 W),

« RSB, ERHAR (ARARN) ERFZARLEETH NN,

s —ARRHARBEMANKPHESEREEORYS.

EH&RTR, RRSHEMEXN “BMER" (BRFENE).

s —MHETER, BRE-IPREAASEDPEI AR,

s — A EARRAANKERNERETE.

s —HHA/SHSE, HATGENEER. EHFPZEME (REM) HEHEA
bk, XHEHRABLRBES. ’

c UWBRAMYEHR, BERABRNIXARARN.

cAPXARRRR, CREEBSHANIE,

cRAFER, BRT 1T HBROXDRER “EF” H—PXHEHRD,

 HFEABURNFEXEHREN A FTRTAFREOREER.

AW EFEHE LERTHBEREMNERE., ST RECHHAYRNE. XE9BHE, X
HE#ABM gk nE, dWBEEdE. T-YHAHTFHETIRY, RENAEVERESR
FHRARNRBIRENER, TR “HPEET RE., ‘BLBET" RE, "H
BE” RER “BE" (ERF)” RE. 87062 “QIR" REM “@RE" RE. B8
FitEWR “EARFRE” RE, MEATHAMH "W REMWRARRE, WEEIX
R

6.2 REGMHAR

BENBHYHNEAESRTHLN, ARBROETHE, ABXAITSTHRFHFE
NREER, MB2EPFHE, ~PUNXRHELHERB=/BHEER, ENREXE,
WEBRAE (FTEHITIRFE, S PR ETHENAERERRERKN ¥
M) EXBEENLBN—THBFRTHBSRS. EXEMMLSFECHE (BTH
YHTEFRE). REnil (HTFER2EHRETR) Kkt (3 THRERTTER
MRS W), B ERA BRSSP, i, BIEBREENER
Wb EAEBHRAT, RATRIRHERT. ERAKFEFTUFEERTZAFK
2bY, EXHOBENTARAHNIERGTAEYN, BV—HNBLAFHERRAR
B, THAETHEEABHNEFNESRERM . BESRERRANKE, HESE4E Rt
HMALENES, HEXALRBAREN, BREREFERK.

EHit, RFRFEE— B EHENBMI M (virtual address space) 4@ bk, #1
SRR R A R, BRERYEFAE PR, RIFEFF LA
HABUESEREEAAENH AR FERGT. FXE, BRENETHENETUENET
REtfEE. CNRERRMSREL EET, BIRANYERFMAS M. ABKNETTR
GBIt AEE, PRLLEEREYELE, #EEE (memory management) FRER
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B X EHR R
6.2.1 K

REVHARIE - RN BB E R RETEBRBK (logical region), XK EZ#E R
ﬂﬁﬁfﬂt&ﬁ—ﬁ'tﬁﬁﬁﬁ, EZBREBRAEETHAZARPOM L ELE, Bit, E
X, BERBREREA - MERNILAHYR, FTHEETURE-IX., A, L4 R
ALUHTE-T82F, ARENSHE T EXK. X, LB L4, x4
HEMFEETHRE.

HERFF—TRER, SPMEREPEINEMETFRPH—-1TRA, 6.5 Wi Fi¥HH
WEARRAETFRAERE, BE, ARACRBADPHALRAREERNAFREDETH
WA, FTERBF—TRENER#BRRX R, WY pregion ], pregion KR T
iRz, s KRBT AENFRERD, SRRTERFRL. IHAER, RIEE
EfNREBRBIN Y. B4 pregion R E M —TMXRHA, HE¥FEARXEABFHER
b, RHERAFIHBPATRAARGEN I, pregion RIMETH —TIFTHRR, #
TR EHABRR A RTFRRER: AE. B/FRR/AT. AABKERMREHEMT
XBFREPHCARARI VAR ETHEREL MK, T[T hk 2 6 6 R &
4, RBREMNEEL - ITRIIWHEN XHHFER; B+ #BELHE pregion R R
FE—1TEK, RREESHA AR RPORETRIRABEXHRER PRI A

He2REPIHBAMBURERINE., pregion RRMX AR B, HAHEHR
BEXK a, #HNMBHEE TR 8K f 4K, MRHARE AN T SK WA AT, B8 B&E
W F 4K WFERT, XELEMRANERR s FHR—-1TFHET, B EBROBEE A%
ER&EBRTH.

FHEXR
(aeht)

4
EX 8k
i g
A E ¢ 16k la@
a

% 3%k

EX ax

B B sk

H62 ERPREK
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REMM L FHAMEERE. FHTERSEEMBERRLEN. FETERERHE
RENARABAFHBREFEREFRRATE. S, 259 20T RamaFHEEN
—XHBAERAL. CHESER L FEAETHANER, 0, CHBRITAHER B
Me ATHBITTFHRMNERWTIRITTEM, ZEWHHET, RIVEEFMLSKWE
ETFHERWAKES.

6.2.2 HHRE

AVEXEBAREFERERANHFHER, EXHAMERERZR44 Y UNIX £
KW EZTH (pege) MHFHETHRERGW D, FHTHNBHRYEERBI —EX
AHFRHER, RAIR., AENTEANMASRZZVIIKFES, AMASIaBERS. |
TEHEERTHE -/ FU A, Bk, Th—4 8% (A9, AHESYRER) 23
LTHFHE ET. A, IR—-ANBNPETHERE 2249, E—FAWA4 H 1K
FH, B4, ERF 22T YBEERE. THEI 2 B fh— P 22T S 049
DM TERRBEER (RE6-3),

et 4Lt 58432

—## 0101 1000 0100 0G11 6010
We, HRask 01 0110 0001 00 0011 Q010
+AEMER 161 k)

Bo63 BUILWETME

HABH—TROEFEENDERN, Ao E2RHASHRE, AFALBEHRNK
F. BERSSAHEN, RATEAEDETRSHARANREG. R-SXUTFEX
HREFHBRETESHE, HTREE, BROTHRHANAERORTHESE. §
BEHEFRBEA25X, 2R TXAEM, '

NEHEFHERTTSH BB LHYERS, AWK BELME TSy ENHE
it REXR (H6-4). E—1TEFP, A TEEEZMBL=H, HUZEASHAR
BEN-TRAEASHEANEATR. EREASYE-TEH, BER—-1TPHERASE, HEK
o RRTHABT I A KB TUENMEE, WiF, RAMEAATHE/SFRE,
SRAANBRESER &, WEENRTFRENTE, UEFRMEREN.

ERWY WHT S

0 177
1 54
2 . 209
3 17

Bods ZMASHPEFSHPRH
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He-SH U - THARMNIAPDHEGTENNT. BFBE—AHKRNINIKFEY, R
ERHBEEFR6S, 32 XMk, AABXRNRTAEY, ERBLERE T, REN
EBfgmbt 2 64K (THWE 65, 536), REREW Ry, 268, 432 E
65, 536, EIAIHLAE 68, 432 ERETHNEBEREE 28% F¥W. BERX/AKN 1K FY, &K
it BAEREME2HT (A0HR), TPRERA 848 F, & T A% 2 #h bt & 986K,
FOSS5TH (EMHEA) WEHARPHFAE “empty” WIANEE.

iR &

R MDA
Eax K
#E | ax ’\.——-
emply
8] 84K 137K
852K
it 7K 263K
552K 433K
727K 333K
541K 941K
783K 1096K
086K 2001K
897K

M 6-5 5 b ) T 30 o b oty R A

EHEPNBERAESHEAFERNRERYT, EMELRBURBTR, &, FHE
g A SR BN, SKE - EBENEAN, AREEREIYNHETE, X
LHERERESATRANEARNDATMEAMNL. B TRXRBESNRAX, HH
FRHELATR, SRFBEHREN. $TEMIBHET - HBENNREH,

EVHEAEEEAN, ROIRATRMENGFHERD, FHMER/DI IKFFHEXA
A, FSLERRHAERTR, IHNEESH - LFRTEFHEMA=UH (memory man-
agement register triple) (RERBE), FEHF = cHTHB - T1FERTHR-—THARED
HEEEERNMEL, STAFERERENGFES, NARTHTUERREFRMAFITHR (R
&, E/E), XMEBNEFRMTEEHEEDN, YSARI - HBKETERER, €
BEREAABEERTFHEER AN ERETASAR =AY,

MBESEILAMNEFHETHEEENBITR, BHERmE -0t ES. MERB S ¥
MIEXEAMDN 16K FEH, M-I HBERS BN 26K, Fa, BHET£—1THA5
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%4, ARERERLE, K, PR HELAEFARFE HWFTHNOBE T FR
HHEE, AN, EEMERFPEXRNT b, BHERTE- M EE. EXFETH
For, #EEERSRG, THERHREBARRLZ,

6.2.3 HERIRHE

REABEREENEBBO LT X (context) PhfT, BENEMRZANEFRADEH
HEBBIX, AEMRBABBAABBEEERED, FRHANEERE,

LREMEFRBESH, SHABRBEAANSF, FRRLBENXNFFHEBEHE
WA G E MR, AR TURENTHRBAHRE, BTRAHRRS BRI NT &
LA TFRAFPBBEFRANTE. EXSAHT, —THBHRBIE SR TN ILH,
RERANMAPH, E—RARACHAR, YEZLERAN, REATHFRAES
o, BAEMAPSHRAN, RREERKERIL. Bk, YTHERRERATIRERMEFPE
BELAHREHEN, BERSZNESARESE, AR BEELE, SERENHFAE
i, REAZABARR LRI, ESH—EABRT, YERLEFETHN, ETRERN
BN BRI R

B 6-6 SR — A BN RBH AT, Bh, ARRRIERMEERZN

Wik S ARbHRS
ey BB \ 0
otk PP A = ] 2 \\ M

HEFFE=TH 3 M

HyrSHR=514 2

S2EA\

~
HirFHER=x4 1 / aM
4
|

My BER=78 3 \ Q\
F.
856K 47K 556K 0K 128K 256K
HIK 950K WK X 97K 292K
564K 333K 458K K 135K 304K
444K : 632K 17K 139K 279K
SR nE A H#&

m66 AHASABECEHRERER
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0# aM-1, APt sEEAMAREL, SBEFWEFAREETFTR x4, 77
ATABBERBFA L, BrHFFR-cdERn—-TAR. RETEWETRRELEHS
ARS. REEBLCEN, REFAFEINBFER=xdiifei; Hik, £80E50
RPEZRRYBRARERREATRELHREFFR="THARGABEZA,

FERENLATERBABEAAT, ARSI AKEBEIZNAENNY 2T —
g, X¥, AWM REL Y BHEORSRER - MHESER. BT, EAET,
R u XAy 4L 38 75 B R 1 M b ik B B 2 o hE R MG,

6.2.4 uX

BABERA—TRAE uX, R, ARUF v EH, RERREPRE -1 oK, B
EEBETHHIEN R, RESTHRE, AEBERBRIIHSORS, DERERN
K. YNFRAERKN, ERERATER o R—TME, e XNEF, ER-TEERBR
ph. MEREMAESQEER B, LEERETXUHRHRR (R6.43%). AR
REEAEEERTHH 4B REETEN o EMERLEFR, CRITHUAT  ENR
Munt ST, OF o KEVEAEM AR S - HHEML E, RAFRANYERERRFAE S
By oK, BRASAMRRNRESEFREN.

—AHBEHZLEBTHNEEUNEN X, BERPFBHOFER, ATFABH KM
B, ~XABRFER— R, B, o XKERBBEELRETERETETNERMN L
TX. YRERE T HRETH, CEYEFHEPRAMMY X, FHE o KRaL
ZERBR I RFRN .

PP 67 N, Bh{EE u RBA/NE 4K, ERARKEBIE 2M, 3B, XTI FHF
BETHEATARKEXHEREYN (XERHFREBERNEH), FAFHER=ZDARX

LE 300 iz B ib» AFEPH AR

THB=TH 1
FHH=NE 2
() wH=xd 3 . M 4
v K H O #*
114K 843K 179K 184K
708K, 794K 290K 176K
143K 361K 450K 209K
565K B47K 70K 477K
HEA #®B #EC R D

67 uRERBHFNTHERS
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THEDH oK. MRABKEVAABAN R, ERNANRENESYNARKE,
KA ZAEFRZRAT. 2EARA, SSIrABTER SRR BT HWEEEH
BEBH X, ABRARESHE - THBLEE o RNHMBET, REsIFB—HEY
vR. WHERNE, FERSA4 1 ASRA2 NEARFAEN, HYABNECHNER
mEAHBRRIEN,

6.3 HEBHLETX

HEBENLTXRAEAPFALSEMAY.,. BHTFROARURSEARE XNAB
BESHAR., EFEBER, #ENELETXRMENBALELET X (userlevel-context) . #F
M ETX (register context) LR EH % E T X (system-level context) HEC,

APELTXRHMABRNEY. ., APrRAXEFEHMEKER, EfSETEABLY
ik aEE, G THBBREXLNR, ﬁﬁﬁﬂ&ﬁﬂmxﬂﬂﬁxﬁﬁﬁﬁﬂiﬁ#* BE
MMBREAPE LT XHHRRS.

FHEBLTXATARTAR:

s B M#E (program counter), i CPUNERGTRN THRE S MM, EbatRA
¥ b 3 AP A B 43 18] o A R S it

« MEYLREFFH (processor status register, B8 PS), # #1488 & %k R X Bt
MEGRE, i, —BRAT, PSHPHF—BFH, HHEBRE-RKIHAMNEREFET 0,
ERRAE, REEITERERAEUACEE 1 S5, Y1 en#BRMENRESH
TPSHRE, Bk, PSHYHRIEHNBSAAB LB HELRE. BAR, EPSFTL
RPAN-LEEFR, ETHEULEANSWETH CoPmst) M40 R 8K ME
AR (WHPERBLE). HHEFTFANWTR, REX -1 HBEFTATHNIES,
REENRASkhEEMN.

o RIEH, SERP T WYL . HELRERORST, BREMSRE, hE
BHARRE. IBNSGHNETREGENHRRPT 1840, ERRPREHAN
WM, i, VNNEHRERZTROME W, FRENT, Emmaa FrElKERR
o rEMK. SRAHFEBBWATRRAEEN,

EAAEER, KYHEREEABRERETHBITEN, SHATEMTR, RITHM
MArEARETSR, FERONFER 1. EEBMARZREEGEANERBIEH].

HEBHRER LT XHREBAAGESRL4R. TANHAEREIF, WINRH
B8, BINESEN., AREALEIEMENT, A0 ERS, BETLUETERE
M3IERS. TURESZETXNBERIBED LT XE (context layer) HBE MR,
UEFEGREN, EEEELRTEAMBHEBE, ERELTXHTARSER:

s —PHBEHERRRT, CEXATEREARSE, XEAHBELARRIBERER.
6.1 ¥E M HAE T8,

e —PHEN X, RPFEHBHEHFER, SRFEEEARBEZGERMN LTFXhE
R, —BNENSE, NABRNENY, BERERABERT, BRAEMNBEEARNIHER

Q HEHAMNAR: BFAETL. #FRETIXNEER L T IRAEHEEFHBARE.
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TR,

cAHBREIXERT, EREANR, EIELXTARMU B S @My, HMRET
AEPMEXX., B, BEAXGNR, HREETHBERAZ-EB/ARHRX, BARAENE
BRI HEN LT XRAHERIA, BEEERM 0N X THRE. —BoFH
BECFEANABRBATANBERFIREREESTT.

o B8k (kernel stack), H— T HBEBELZNTH, EaARELENEREH. £
HHRAFWABKRGHRANNERE, REMEF—GRARNBELREL, XMENHEETE
i R AR . W, BT REA creat, RFHARK, $HFNBEE
—~ M EFERSIVEH, B—RHBTEFA read, REEAEBR, SHEREAZRRAEZETA
o SMAMEBSKTTABERE, HEMNWRESFH. RPRACNEaNBREAF
P, ARLAEKERLORNATEEORBNURE, AT -1t EREEHEZLET
EiT. AREATHIh, A REZLOEREREY oK, BRER L, ER-RMYH, W
DN ERYAENGFHE ., YHBERPETRNE, BLRESH.

HBRNREE FTXHSERSH 8 ‘B” . TUEXEREARI—-TF#E
L. BEKARELTXE, SHKEN-BRALZEMNHFER, KTafW—RErHFFSEL
T Xo

FERA DN, - HEREES AN, NARET ETFTXOHRE, WEREA—-
AETFTXR. SAKALEEFHTER, X1 EBETREREMAGEEARP &, B—
AERHAT ETXWEN, AEREE 1+ ETFTX2 (context layer), Bk, ETFXHTH
BoR—RBEXREFTXHEARBAY: ABEAENERMNLTXE, RHHFNHRY
TTFXR, #BRIRTERRELN LT X LEHEE.

FGSRUTERBEL TXHNEIRS, BANEE, ERLTXHBERLS, EaA
PRETXRELZZE L FTXNBERSFAR. AFGETXAESBMHIET (). &
. RAEREREE (WBEERE). EER L TXHNRERs0E SRR, o ZUEX
HREXERM (REFELTXAHBRERMER). BHEE, BLTXNIERS.
THAAREWEAR., KPS REHNPERENN—EFFR LTI RIANEEZZRR
FRMPELCE, ABSLETXROEREE, EXFHAFELETI; X8, RAGA i
AEHFEEE, BORESKH., HPHRINEREE L TXEHNBRERS, HRAHERTH
TR, XEFAERRTNERAEBMNERIERNYNLET IR,

—ARBETWLETXPER, ERAAE, EEENYWLETXESBfT. Lk
TEHAPFEHKE, RBTLETXEMKRA, #n, MR- TUBNKAEDN. S5, &
&, RHpLaSiaaashBiHrA0hEE, BAEREXHFSHPHR, Hik, —
AHBEZTHFTIALTXE: §10KE—4, RREA -1, ARE—1, BERHE
B OH HEREEE, RTAMETXEHMEURERANLETXRE. XRAN, MHEEHH
BhE, NRREZEALEZANNPHRETREI PN, UXEHNHTHEBERER
(B CPU 4 HEE),

REABEEERIBEN L TP, AERATHEEIERLRTFEI AR, #
m, MBE—EENETFRAEAKETFRLE, CRERN T EESTHRR, ABRME—
ARBREEZ L TXERRFPNLEERF, NEXENRERFRA—AHE. PiKLHE
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B -BRGTASSASELTXHBERS, BAREBI5PELE,

EF e Ea
LFXBERS )
HrELTX
FRIEX
¥R
2 B3 BOHE 3 &
N 2 EMRTFN
// HERETX
E:I Tl o =1
R
BORE 2R
E2 B BRRan
REEE L TamENRS FERLTX
HR RN ‘A
ux BOES1 R
- 0 Bl R
PR H THESLTY
BLEFXE0 (AR

H68 #HBELTXMER

6.4 REELTFTXHNRRF

muigiE, BENBEEA—-TMHFNRRELTXEN, ERERF-THENLETX. ¥
MELSRERD — P8, R-THABUGTREAR, RYREMLETXORN, RES®
BOLTXETRE. £2VERETLERWR,

6.4.1 rPEYIIHN

EEREGHPH (MXKARGMABR), ATRBRFH (programmed interrupt) (T3 E
"B (software interrupt) MIRS), BERMASI TN (MAEE), BHEHAFLE,
HEE—TREE, WECPU FERKEPHEKNLCBNEFRLERT, TRERB TS
HE4ZE, BR3P, HEFLENARTR. X&, £ELAE YA GNN, BASRN
ZREMNEERE AR, WNIEFTHARBRESWHZESY (R2.2.2%), AgdAED
T ¥R R R

(1) MIEERTHHE, REAGNFFFLTIOHCE (EA) ~IMFLETFTXE.

(2) BEPHR, RAIPEHER (mrrehlEa)., ETUMNE, SR EPBETS
(MR P, SREBER—1PRe, EANBPED -8, RESZIIK
AfEERMMER, XPRBEBTHBIFHER (interrupt vector) . W7 15k B 4 25 B DL 3%
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W5, E—REXAEHRPHEAPHAREFGHLURTHLBRERBERH IR,
He-9GET M PHARBRFR. MR- EBPHTRE, "ERAEASB - 1+b K
T2, FEAPELEBRE uyintr,

i = o I 4 L P

chkockintr
digkintr
ttyintr
devinir
sottintr
otherintr

L I R R S R = |

B 6-9 iR

(3) ABARPELARR. ABE LW, HILTXENELRARFII—ELTXEN
BB, EXBETEL, FERAEEETHARNBLRFRTFHARBFNREN, B
—ENEEALEEPHRFRPHLRBFRRENE, FEBREPKLERFEAREST L
T RAEE

(4) RNFEEBEF THEZELENER. ABRT—RABRENSEESG, XLk bRun—
LTXEMFRRLTXAEOR, SENPHREMNMANR—R, HKREEETXEN
2. MEMABNTARR TRSZIAPHAREFNER, BXPRLEBFTHRE#
AN ENERBERAH, FuEIBRYHEE, BE-RWRT, ABRSB/ARELES
PUF — B REELT,

B6-10 BB THERMMAEBE DI, FENBHAEHRERZ R LRE, W2
RAEBEHEARBRREREFTINELTS, IF2EREFMHER. EXEREASLLT
XERRFURBEAESRBRFLAEMEERTY, Hik, £ UNIX REHER P,
FERMENTHRERSNHE XK,

Wik inthand 7~ AR » /
RA: X
Bt X
I
BT (EA) SWMETXE;
REFNN;
ERbNEE;
MPWL IR
B (M) M- ELTXE,

H6-10 AWMPWHNE

Be-ll BAHT —MAT. —THBEH—TREFAR, ERTERERANE, BK
—ra&BPH. ERATEIXPHLARFN, REKD bbb, HNaT e oGt
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HEF. BHRENI Pl (RE—TRERA) ©, CAR-MFHLTXEHRE
W—RBHFFELT X,

o i FEF

MELTXRS
T
o U b 7 FR I
gt By
RENMFERLET X
BEEE L.
A
HELTXR2
T &
thi g b 78 5 A
RERAMIH
HFEBRETX
7F 3 2 AR ,
A
HRELTXR
HATRRE R
Jiibad: ¥
FEBRLTX
MEESEA  ee-ee-
A
RSB

H6-11 MHHT

6.4.2 REMA™END

HANESTTE NS RAERBASAENED, EEWAHFRREM—REREMH. 2
8, -EHREARFINFEIENBrEIELEZNRETL, CRARERXA— 1 HE
YHEXE (CTEEER), XY REATRAEAPNEE, NTTBRTEHPERFTH#
RELWAMNFE., B, SEESAANEFSREENYN, FEEHER—-BRERT &
#H4A5, ZESBHFBRGHIRTERBELS, RS, FHBEFGEIEEARBGTRE., ELA
BT, BIIRX eSS WBRIERBIEA (operating system trap), ERBBEHRPET
w7, HE, HEsit, RREAFNZEORE—1TPHEHERNES . ERRUSHERX
MHRERLBABE—IE—RS (SRHEKAA—1), ZSRFEIEREREBRANSH,
BEFRAESRHUFESRD, RFEtkh. 2R, ABRTURERPERGRENHAHT .
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ELERBERRBAN, ABERERKRASER, RUHNVARTEFMMLE, &
WU RZREMAMAOR. NEERAEEREPAFERNSH MK (RE6-12), A
B, REHAR—T288 (AF) i, WA RESD (R, RRTFRONKY
i) —TRBE, ZRBESETERERARAFTERNSHED. BE, HBERAPSKE
N, HAFHENEERATER. SN ERKETAAZE, HEZRERTY
o MEHE, ERBUFRTFNRANFESLTXPNFEEIRT, BAANRERS
PSHEHFJBHBLLE 1, HERRTAENATERONFHRALF, DRBHE, AEH
PSHABKHEMAURO, FHEHNAHREAFNEREZNIFEROMNLHET, HHEM
REREBAEEAIRFZN, EREEABABSZENEREES. FREBEAEE
F#E, HeArREPRE M,

Wik ayscall 7/« BRERAHNE »/
BA: RENAS
N REAANEE
{
70 A 2 R e b 48 v 6 T 0 N o
NERENANSENE;
WESELHF R SEHRNAE,
TR EREFERETX(LNE.4.497);
AAARPHRERHKA;
WHERKMAGRRTFEN)
i
APPSR LT XA e B E IR,
HAPRENEFE L TXbhmps FEENSBATH;
|
else
REFAPRANFFRLTYXPHFER O, BRI REFEAEA N,

Mel12 RAMAEONAE

P, EEG6- 13K LR, -MRFLUNARFTE, TELFRX (0666) 8114,
B 1 5 — 884 85 H 3% 8 7 Motorala 68000 R LBt AT SR ILA LLE B /™ p i e 49
—#a. MIXRFRIOCHT KRB IAE.

B6l14 RTERENAPRBHER, KAFRFFLEHARBEAITSBREARAIR,
EANS - SEREARFARE— 0666, B SHETH name®, RE, At
64 4, FHBRMANREWA crear RITHIERY (BIULR Ta)o X4 B B M HE El ik 2 69,
HBEEXTREAR, boreat W ERBEFE RS BRATFHERO, REWIT rap B2
ZHRSHEXABNAPERABLBHABRERM. X0, ABRAERP EEERRANR
H, FAFESOHRESXIE, ATABLMAHRERALE creat, BIEABR, A

O SHERFHANEABRSENTESERANLH X,
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char name[ 1="tile";
mein( )
i
int fd;
Hd=creal{ nare , 0666 ) ;
i

Portions of Generated Motorola 53000 Aszernbler Code
Addr  Instruction
$# code for main
bB: mov B 0x1b6, { % sp) #3% 0666 B H R L
Se: mov 80x204, - (%ap) H# B IEE ¥ 0% & pame
tRARE
64: Jar 0x7a # WA creat BY C R
# Ibrary code for cresat
7a: movq  &0x8,%d0 ERERABNERENFS0
7c:  tap &0x0 HRERSKEA
7e:  beo BOXG<H6> 3 fm R i B R WIS Bl ik 86
80: jmp Ox13c # BN 13c
86: nis HAFEREER
# library code for errors in systam call
136: mov % o), & Ox20e FRERETEOBE 200 RA(RRS)
142: movq & —0x1,%d0 #HAE- 1 BRRBEERO
144: mova %0, %al
146: ris $NFREER

M 6-13 F M creat M4 Motorola 68000 =4 B9 {55

B creat R4 S8; BEKAN - TLTXENTFER, EHWISHNARFZAE
Ao K. BEIFHAISENABTREFTRE  RPEENFHELPRBEN. K&K
HATSE creat WIS, SETREAALERR, ZEFRE EMWHARETHAR.
EORE, ERNEREARANERPAESE. NEASE, NOoBRTE PSEFARFHE
MR, BEBABKAFFR0S, REEE. MRRYE, BBERREEEBKBTFHF
BoMmlh, YREAARFERNBAE SN, CERRERLE Te 48E PSHFRMEN
. MBHFHLEE 1, HENUMSEIM 13, AFEROPRUHBEABIEEF N
k% 20e A RER errmo o R, EBRHFERONRBEN -1, BEARHFRRAR
(il 64) BEHTX#ES, BHEEMERBY -1, PHEEREAAPLSE, SABELEE
EHESEN, NRPSHEFRMFEMAY 0, MARMMEH Te B 86, FEEASRA
Z (Ml 64), XB, FESOFFERERERAREEME,
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1b6 FRACA 666 ) B E TR 1
204 i name 9 Ak ‘
8 A e R W) A8 P b create (18 A PR FY

ba

e B o (BN REN
e N LT
By Y 2088 TN

l HEHORALS)

HEAREE

Bl6-14 FHEMHA creat FIREN

EZFAERBETURMNB 1T REFAADOR. REAHADAN SN RERAHE LH
RIFMEEREY, AEHEEFNEE—TEHERNED, AW, REMAH exec HILF
ARGEAEHR, WM execl M execle, EfIAA—REHAARMFRHED ., ¥ XLEHA,
ENMERBEMENEGHSEMUALR, kLA AMNRN, HBEAH, X8 FRERS
HI—-THBEADOR,

6.4.3 ETx#H

WE 61 i RRERPAIUEL, WEEONRMFRATAFRELTXUR: HERW
HOEARRS; SEA-TREFRAGCRAFASEAREERBETHERR,; SEEN
BRERTHLEGEERAF S, BERRRARBETALRY,; HERY (exit) #, B2
EPhWSHES, AEREIREFEN LT URRRBEABBBEH TR EN T
M, EHBERETXNHZN, CERRAKELHNRER 2. GRBRE, FHEH
MEHHCER: SHAANCERGSEE; CRETSENBUNIERABRATH: X
MEMNBBLEHWOREMASS, AL, NRABESRE-TENR, A—PXHE-1T&, &
ERELUSHEXRAREN VOLANRR, BAEARRFENRWE ETHE, X8, R
EMERESARERIEFE, B2, DR-MEEHGTREMA ink, AEREESS
ZARIHALHZEIE AR ARG, NTE RN,

N R exit M, SHME TS, MBFELR, EHFXRTH. R4,
YA HBEREARRREN, ARCESETCUR, BATRESEHEKH-BHE
B, R EASRE, MEXRMEE, TRETRKARF. ATREATHERAE, o
—AABAEBERERSHN, AEAFBLETXOH: ME-THEEERT T REAH
BAEHHER, ANXERS—TRAERRERMARERENT, B4, LAFERK
ERMHBREEHRALTEN,

BEFTXUHPAIBSLBFHALBRERAANTREL. FROR, NEKEHR
—ARRA#BEHETLR, TRRA-EBHH T LTXR. X5BFXETINRNE
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BXEx, R, EXTXKAEBTEERE—HEK, FRANKEHFERE LT XK
MARABFE. LHE6-15,

() RERFHRETXVREURAEAFRET XY
7.

(2) R#E “&" RBWET X,

(G ARSRPHARTAENE, & "RE” WitE
WEAT.

4) REERLETX,

B6-15 ETXNRKER

B, UNXPXRLTXOHRNABBRERE FRBRERGOBY, BRHELLENR
T, BRAERENSRAER, EAS—EWNET, RABFAVABILKRY, MEIHN
AMEBRE, £FEXAF, NEEHAABITHR—SARFHBLTX, HXEXS “£”
RN ETXPRERT EFTXURABEEREL. SERRKEAIMERMLETXH, EE
REW —KBREHLTXREREIGT. 3 TEHABREHETF SRR LETXRRBE
REF-THBHLTXE, SREEN L TOPRITIMMHME, — =265 6 N aYE BK T
ik, REERLETRANBEFIHERBRAIRRE.

if(save _context()) /» BREEFTHEMETIH »/
!
fe BB —THREIT e/

rasume _ conboxt{naw _ procesa)
Fo BRERPLBL =/
I
Ao EMHERAXEFEUT =/

616 LT XHMAHLRNE

B 6-16 AHELETXUHMAMENE, BN save_context REXTFEEBITHHERMN
EFXER, HEEE]l EAERFHHMA—EES YD, FHWEFHTHABNME (BE
fE R save  context 1) FH 0, {6 0 BIELIE M save  context 3& B 8F, ¥ #H0 P& [
f, MESSEEEIR (B A METXHHRT, ERAN—-TEE GEEB) B, ¥#
# 3 resume _ context R KE BH ETX. ##HK (B) LTXRES, REFHRKRTB, &
BRTEHRBA, RERARERFHLTIXRE D, (ERPE “FEEAAXE” XK
o) AT —4Jl, MARKHRES—#, S -THEBRETXNE, Xpt, AEBESBK
MEHE ABEIEIT (4R, exit NN, SHBRANETXHEKAN, ABKKEE
FHRENEERISE A GBI Y 8 7% &K save _ context FHIME, F, HEEHRF
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. REERMEME ORI FERO T, RETE save  context IINEE AT A, XS
FHEBAZEENETXOHZHAE SEB/TH B resume _context. B)5, HBAHEO (&
FHEROD) AR save _context PIEE, NEERG “BEENIBAXEFHMGT" 25
FRMAT-

6.4.4 HEHFIEM (sbortive return) MERFLTX

XHBREEEABELT T EEYSHMARTEE, TWAEHERTFRLETXHTH., K
H A+ 4 sleep Ml signal W& FF, BERETFHBLOMERFTRHR ETIMER. TR
MNHEART —TLUEM ETXHNTE, BRE-TLTXHREN setjmp, HERX M ETX
A6 3 1 1t K longimp®, TR F B AR — W BT il R 40 save _ context I H XM, FEK
B, save context EA—ITHM ETXZE, Teetimp MRFNLTXHFAuK. HERAEE
RETXEPMT. SABESHEHEETIE seyymp PWREMLET X8, ©# longimp, A u
Epk® ETX, HM setjmp PEEEF 1,

6.4.5 TR AP ML E 2B D%

AEHMNE, ROUFRHIBREFEELBEN, RBERPESER, EFWHARBHE
#. B, I—&EHATENFEEERA, BEERBEMA P ESEZAEERE. #fn, BRE
RRSHAMFEMENPIARER, RE, EREFM reed B, 1 170 B3 X KR 1L B
HRER, FEIEEAVNRERBGR AP SEHARLE. HERLANEBEEEERENER
SEE AR AT ERY, ARG C - AEFEAATES: BN, COHEEFFENERIN
M, TERE. SAPMUZE (address space) 250980 (FTREABRIESNR). A,
EABSEMBEAZAZAENKER - GFHRANIA, AUUANE-KES.

U 6-17 PH—B VAX FRBNH, XBEAREE-IFHFIRFtSEBIAE
ik E, Kd, 4 prober REEMPETFT (FR3), ESBREHTEN (argument
pointer register) MW4( * 4(ap)) MOt P — P FFRE Wik, MREAFAERER, WEED eret,
EFHFBORFA-1EEE; DERER, AENEERPBL PR TFWELATES
0, HEBZEEOSAHE, XMABFTERE, ATHEE-TFHFRARES£HS (KU
5 RE fubyte B,

fubyte: APPSR BEY
probar $3.81.%d4{ap) BFFAFKE?
beql erst *5

movzbl = 4{ap).n

moegl  $ 1.0 #SMREB(-1)
rot

B 6-17 2 VAX E MR 258 Bl R 802 o] o IR 1% 8

O FERXMARENAEMEZENEBRARR. 54, BAUUHERABNOEFEFMA (B (SVIDS5]).
BT, EFASEREEN.
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6.5 B EREE

BHW NI, ARESHRTRENFELBZANKELTX, SARUAEALTX
B, AFALTXRFERSABLTFXMNKEMATENBRENR. BT, ETEFTRM
HERE, AFRARAATE - TR B RS E, 585K KR E L8 ERZ X
BT, EHVREXRBBESARI LASE, TEAMRENIEERENELAA.

RERFDEFHER - AIREHOLERE, BHNEHFHORTHFE.

s BEXENRGITFRAOES . BXFIRNEFE-FHERARRHNE.

s KXW (EX, HEFERX, RARERRE).

o KK

s Re B FEREPnaE.

 RERE, TRANMTRENAS

—8E.

—&EERP,
—EGEEEARTRTIRSP,
—F¥, CEEAAR.

- SIA%, SHUSIAEENHEBRE.

HAX MRS HK. R, 2RE; #ERE (attach) IEMEBWFHEN;
Bl — MR P EARAHBRNEME RN E (detach): XXM NE, Filn, RR
B exec (RIVBRA—-ANATRITXANAE, NEHFHBLER) FRORESRE.: HE
~EERK, MREMIARAZER, MERIER; SRE—-EHK, RENSHEBREEX,
HEXHHAREARER, ZVHHEKXBLREFARLE X ME, ZE, BEFHE
HHERAREHRNNARABRHHER DA, ABECAIERNRNS EWEFHERHR
EHEE (RWoH),

6.5.1 R LEAMMY

HENEKH FLENBARESTENER— P RKOWMETE, RRIXHFREPH RS
PHHLY - R, R - BRI (R iget Mipm), BE, AR LEASE--
AR, IEXRUBEKERAERRKY. 244, DREHFTA-ICIENHE, ERMEER
LB IE Kb BMFER, TR HRAEK.

6.5.2 KSR

fE R W fork, exec M shmget (HEFHEK) WE, HEHSIE-1FRE (HE al-
locreg, WHE 6-18), HBHFH -TEBHE, HEWNKRE-THhERY, RE—ITHIER
h, YHEEHSE-PREWE, CAHAERPRLE - TTRHRS, FEERIEHE
., HEX LHFRINEHRR (EEARDBAN). BHUMNRITH exec @A, LPEA
HE (RPAMAS) BS5—-TTRFXEHERX, alocreg HBEXBRPHRIVATH,
ERE B EART O, AR, RIFTEARRTHE, X, HRWENTE, Hib#
BAUKEER, ITHLELEIRERRSERIITAMNREN (unlink) FREXMN
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#F, ARENRIVANIATEW 1, X—KHET.S HPER, allocreg i& 15 — 4~ |k
M. EAENEK,

Wit allocreg /% BE-—TEEREW
A (DRI BAESH
(2yE%EY
i
MEdisELESR—~ 4+,
MEEKIH;
LA KR T W A
(R dEs)
R FRAEEN
BERHESERL;
restumn( L EEET R ) ;

618 HERHER

6.5.3 EWHiED#E

ERZMHA fork, exec # shmat HE, NEEF PP HEOMETEABERR
¥, BB (attach). B 6-19 8 HiFH#E X 89H % attachreg,. HENKAIUE -1 TS K
ME, R RERRESHAERRXEN, CHFENK, AEFR—1 % M 8 pregion F

Wik attachrog /+ MEMETHEE « /
WA (DEAREENS( LR
(2) Bt B 1 3 s R
{3y R 258 B ol b it
(4K 2% K%
Wil FHER RN
!
ARABAREHFBRERT,
MELEEHERE RN
X4 o S IR e 0 (X o) ¥ 4
-4 4.8 F P
18 4 3SR
REBBIBEXDBHAEE;
ESiASH 1
R R SR S KD, R
RERFHRETOEETFFS =M,
relum(EHBE RHF),

M 6-19 B anachreg
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0, HEXUFRERNEX. KiE., LEEHERR, EABK R
HIeTEREEERGHSH PR, SR i | #R | K
BEAKBMO BB EEERE, FROBBEER i | R | AR
EESATEMRGEILER, M, WRRERH 1 ypm ) .
EEMBEER RS KTY, B4, B 1KFET \

KAMEHED R 7.5 G RFHBBK, DREKE—
TEHEARHABERGERN, AERREBEX XA
BREHBBAMFRRXHXPHTE, HERN—

empty

AME, HBEKHT AN 1. ik
MG, Wik attachreg H XA BB E — HF WM Her
BEEEFEHR=-TH: NMRREEXERFHERR —1+# 752K
B, NENEFRANYE growreg (RT V), ARE 341K
SERE; U, RKEFAEHRAGTERER. BF, Bk 484K
attachreg i Bl — 484, EEEHHHRX - FHEHEK 976K
i pregion #H, A, BEAEBE—1XA K 7K 142K
FHH, CEFENREEXRKEZDI -1 HEE 119K
it 0 £ (B 6-20): ABHOE - HNEREAF
HU8=md, HZEEAOKXT Habht . %3 & a0 8 s at B620 WEHFEMEXR
(0) MAERMKAD (9W) RWHIEFFR=20H., MEH—-t3R

6.5.4 REXPIRINE

HETMUHASZMAH bk XY BRESEHBREZTE, X448, REIBEANBRE
R, #RORTUADET R (B, 3BRFHAETHEENAH). AREABARNRR
growreg R ER M AAD (H6-21), Y5 BREH, ABRERETFRHEZHBHLEREH —
ARt EE, #H, KOMAFRNSIRERHXAEAFTATHRAETESH. AR
RAHRE growreg ZMMOHEAETHABHXEFIRHRD,; Bk, AEFSARLABES
HEMMEMAXDLSES T HEBEERENENBEXNRM, WBHF growreg Fi TE
HENZAHESMR: —HERAPROAZDNEK; —HBREMA sbek, ERT -1 iHEN
BERK, SAHEBREAFE. EXRAXEFHEEPRAEUEAEERYT R, £ 7%
th, 4FHAREEBXEWNE,

HEAETER (RVBAFHIR) REUFEFANR., EAXHRRATHREL, A
BESRYAGHESH, Y9RHBEMSEN, WEERA gowreg Z8, EREX T
EESARATHAN. DESHSEAATHE, EERBTFHATERNMEBKRA (LK I®),
NMEHBERSER, AEHERNARERAKSEENERSANT, EXAHERT, A
EREFREZHBARMAD, HEFEEEABENARBREZRMAAMERAFER =
., MTTIER BT ATBLST .

P, BE—THBMREKENEML 128K i, HRAXDE K FEY, NEER
PRFBIKEY 1K), mREERNXNRTUESZY, mMERMH 134K 7 135K -1
FEFR-ITHEIZSENE, ABRTBZEBEM X/, RETRER, 2K 1 HHFH
SEFMBLFOTREN, H6-2 /B TEMIT



Hex it & £ M

135

HEN

Wik growreg /+ BHREMKA »/
A (DNEDAEBE RV HEH
()R XA (RERR)
Wi X
i
(A b)
i
EEFEX HEESE;
ST R(TIR);
it (RFXHRAT N RE)
i
SEWRITEHLSE,
ENEVRLNEE;
|
}
aise 7+ MOUEBMED s
|
-y & b2 pad P
3% 1 F N
i
REREWEB YR B,
EABRAFURXIER,

#6621 WMEREXKDPHKIE growreg

AR E FRRE %
mE | A8 | kb "E | #8 | x4
wi | B | e el | gk | fonee
Y30
128K 128K T
\, 6K \
342K 342K
THK TK
846K 846K
752K 752K
HIK 41K
4R4K 484K
FH ———a 976K
HENK A RWEZE

M 6-22 HREMIK IKFHF



136 UNIX 8 E 845

6.5.5 EHEA

EXRBFRATNORE S, AERSERK B exec BIRIE— P4 "B 4" BHE
mitsE, REREREFRAGSIMYER, X-aBAESIRPEN, NRAKS XHF
REAR, ELFTRTRITXGENHEESED, HARNRRIAETRTXGPHESOER
Bt ko WHERTLIXWEZR @ik b, X TBHEERRATXARADTRBE, XRE
HTREPEE (HZH6-20 F# “empty”)o HAPBFERATHRMLE 0, L%
PTHGIRAEMERE. FH, FHAHHTRMIBRSFNEITHEHERAMLE, BRAEE
SRS RS, XREZN. LB THEY 0 MR, TSERERGFRLLL 0 M7
LAREBE, FREHET. BH, THUBFARERAARHHR.

RMNESME, —TXKHHER - HEAREH -, EXRENAEXBROER
Btz WAEEE—BRER, ATH - TXERA-TX, Kk loadreg (A 6-23) iHHX
TR, FRBEREAROFHBRI REE, A5, ABRRERHRER "Eu%
AWRFE", BREAH read REAABEAR AR YEBAXHEANE.

Wik loadreg /» WM -BFBA-TE +/
WA (1) F %R E % RW N
(DEXFERAMEMNA
(NVEABEOCFHRATE
(XFPHFEFRER AEEHER
(HFFHE,ITHEAANER
sil: £
}
1R 3% K By A B K B R {3k growreg)
BEREEXHRERNTHRANE",;
WP
EREXERA XN
EEE AR F M,
ExamEaReE.
MNEGPRERNTIEY;
W IR A BE (N read MAEER ),
LW
PEREBRESAN.EEAF
MEFREHEEEEANSR,;

B 6-23 W loadreg

NRENBEEEEA 1T HEETAREEINEXER, BAFTREECHAERTE 2K
AZHE, B4 HABREERFEAER, ZREN L EEE R ARICHHE A B8 HEA
R, ARA22EBWARUERItAREAY? R—MERER TERBIREMNREN
Hexec PN, XTREZERE, RERERMNRERE, RERAKRBCREE
A. MBZEXMEREA, UMNHHREE A BB, EHIE oadreg R ZHI, WEEM
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ERE-HEASHBEREEANER, HEXEHREIAARNEERT.

g, BEMRBEERAMNTKWEXEA—IME, EXBHERE N EBHBMY O
b, A, ABEEARENFLE IKFFYREE (A624), Zik, ABTEMANE al-
locreg Ml attachreg AW T —A K R EFH, FHEEKHEI B0 £, KRG, EWMHA loadreg,
BHEFHREA growreg, F—POIHRER A B IK FHER, B ORKNBEREHNAETSE
FHSE, growreg BABRABT —tPARK. T, ATEAXHF, BRiE®E X Ph®
R, RE, AEXHREENEYRBE (AABRENSER) TR, ETKFVH
B R AR A 1K 4t

FAREE FHRM R
A% | #E | kb RE | o#E | XA
i | Bl | ARP Wik | ekt | fobd

EX | — 0 \ ] 8
a)
cmpty
779K
846K

Fiin R 752K
LiF i 341K
Wik | oBdkbE | A A%4K
\ 0 ; 976K

TH4K
emply

) c)

624 BRA-TEXK
2) RUMEKRRE b) B—PJH gowrez X 1K HRAR T HARRBGARLUE o) H_K gowreg KI5

6.5.6 EMBEH

% SRABSEMABHBEN, ARERREEFEEEEAGSER (B 6-25).
MBEFEKAEARITAEEL, AERARE pu BEERIF A, XXMM FHE allocreg
PRI T ESIAEM L. WEBKSRKAXNYERR, DHRNTHA. Au, RE
R E R 6-22 iR AR, BRI ARE0, ARUERT TRy BF#=EA

BEHAR.
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Wik freereg /% ME—TEREMK «/
WA Wnl( EpT) X9 st
Wi X
}
it (KBS AKEE)
!

Fe RESRFEGHBER «/
3. 4v4 1
F(EXFHEAXORIITA)

BRI A,;
return;

|

KR EORIITA)

BB e & (N iput);
BEHSIKEAE R MBS
BN SEEHERRMNE,;
FRENEFE;

e E g

RAEE;

A 625 BEXHMEE

6.5.7 E5HBERHNE

ERA WA exec, exit Ml shmde (HERXEFHERX) P, AREFXHR SHRHEEE.
CEFERBRXZRN, BHAXNFHEEFTESTHIR, WMo e X 5 9 31 Kk
# (H 6-26 Wik detachreg) . X¥, it WFEAHRAENEMFEMNABER, TWARIME

NiE detachreg /x REMGERNE =/
BA: BMESBRRERNNEH
By X
i
BRIERMBFZHR N, 415 0iEE RN,
WAEBRBK D
W g R
if (RS ANAFEN M FITH)
B i K (K freoreg)
else /» RENSIAKARE BRHEXTH 7/
|
| ORNRSIFAR(URBRSRITEAR);
3. 424 1
}

B 626 W detachrex
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REH (WK freereg K fMl) . MEBEEBKA, MEMAARRTAHRKDAFER, HFEERH
FIAEE L. MRBKNIIAEHIT, MARAAMEARERERARAE (HEXFER
FHBERM (sticky bit) WIAEFMEREXRX, R7.5%), B4, HEAHAAIE freereg
BEEK, 0, AERREEGHMRIT A, ENGEAEUHERESES (7.5
), BERAERUEZEEHE AR R R,

6.5.8 ERNH

REAA ok BERABEEF -+ EBHFTHFR. R, MREIMERIFER GEEEX
RUEEFHE), ABERFLHABEN KX, WRMEMXKMI AN, RAFLEBRDT

FERXE

BREZEK. mERXARIEMN,
NERLAHEBENZR, 54
E—THMERRW, REURK
R EE, B 627 PR
—~AHF, HPHEZ AR ({ok)
HEBHEAWMERHE., #BAM
EXKR2XEMH, B, #B B
UAM#ERAREE, BH#HE ABK
EX X ERFMN, FrE, #8
BE#HENM, BEMMAZETSH
FomME, R, FERFEX,
HAERBEEHHEEEN, X— A
WEEIHEFTHE, A6288H T
dupreg AR,

EX
ok ]

®

EX

#

BREA

iR

6-27

K
% ¥ B |

I

A M i

\ .
E AW

2 F ®

xH 4K

*/

if (R 28 HIHA)
/o MARHH—1FRY attachreg Il A
« B mE NI RN

return{ i A K #1458 ) 5
HE—THE (K allocreg) ;
ELWERAZRTFNFHTFILEN, BERMDFHEBN,
HEMAFLTRDATHE,
HEHABEIRAZ“BI"AFTRENE;
reurn{ i H A RHE W)

NiE dureg /M- TEFENE =/
A HAEREWNEH
Wi AnKEEARARERMNZ &

B 6-28 Wi dupreg
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6.6 HEEER

BIHREIALE, ARNEITIETHRESZEEAERRRSUANDTEEEZXHIIE, X RIEE
THTHA “BLEBRT" REIBY "BOBZEH” REVELR, FHEBUI+ARNE
sleep fl wakeup fE A B W, sleep HHBHRE S “BLER" T "EAFFER™, W
wakeup ¥ HEMRSE “EBR” X "EAFEPERSE” R "KEAHENT.

— BT, ABRRAENGT—TMRERABAAABRY: REBRIT—TRERKRK
A, BARE (LTXRLD, RE#ABRSHEI TR, SAUEBRHEAERN, EMt
FTx#m, EACRYEWE, ERELETXR2HPET (H6-29), YHEBRBTHFRHMRY
HHEANERLETIRAAEEN, ENORABR; EAREAXIETAENATER, #
PR HE I % FF

mELTXR2
AT BT e S

Bh¥F R M R
wHH LT

HWHNE sleep -.-a.
A

CHEEFXR1
T £l A

LT 3 b L)
FERETX

HTREMY oo

Hp &S

H620 BEAENNEETIX

6.6.1 MERRNNU-RH MbiE

EE2ED, ROBABRE—AKELEBR, ERRENATERERE, HIRFEHFR
£, MEHARER, EITRERFEA “BE” RE (EAFRRY). RERELRAT
“E— A EERT XWHESBE, TREMEATERE—HEEREE -4 (AR
@Ak, REFEFFHBLEWMNBEABT, EME-HBIR: ARFEHR-1TF
BB — ARk E. BEOMRUATABARIAZ S HBESHEEMS. AF, B
HBEMBEERE, %, S—18EEE, —4 wakenp AR AU ERFH LFRH
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HEN, SERREMEE, NBERREZFARERE. AEHFE—KEE-14E, B
EENTREFF T LANEN, BRENTHFSEBTEENBRETREFEEIY
ZERXEZEERE, (FERE 2 EAE3 EMNTL), 630 RRTIILAERE &
ik ER6ER.

e S8 1o =l

R b
ik A

biid R
AHErhE

HEd

it# e

AR AR  ~———— HltB

#ARBe

#En LR A HudkC

H6-30 BBAESH LIEEEBA B Mk b HEs

EXBRFHRE_IREE, ETHEHTRENE it b, Flim, £H6-30 P, ¥
 “HHEABETHT AEF ‘SRIOEA" BRHARANZI S - ( “Hi A",
HEENEH IOTHEN, ARRBFFERTTRELERENER. A TRA%¥% 10
HABRERSE WK LY, $¥HEREWRTHOAMER, NRYGENRTH, ZEAMREX
e, REEAINBKRKRE. MRAGSBU MRS E—X—8, FARNETRLER L,
HE, XRLE, ATETEHREBE it EOWRMRL, LRMTFETHREREH M3
BEMEETZH, EEERRLANEE, FUXHSA-—NRAFAERER. 4R,
REALE, MRBSER—N-WE, cEELEFSER,

6.6.2 & sleep #1 wakenp

Bl 6-31 B T HE sleep. ABYE ARBLANKGEREFRFA LN, X8, ST
HEEKAN, RASEESEN; ABEEREEHLEARGTR, YHREBERUERE
Bf, NERTUREEMLENRTS, RE, AERRBENREY “HE", R
SRR REERBRS, FNESBRAERSBRNRIINN G, EMANHRT (B
BAERHN), BRBRETXUR, A EL2AEABR, YSERNERERN, A
—SILERAETET: BRBAEE sleep FHETXWRAER, KELBAMTSENE
HARRERAE, RITER,
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Nk sleop

WA (1)K AR
(DEE®

Wi R R — AT 00 8 o o R, 21
HARAREEFMEL KD WK mm, R longimp;
EM%0

7 2 AL AT S TR R AT
BERARREER,;
At R . 4 R R B
WRERY RFESRREFR,
BRABEERERARES:
F(ERERLAT PN
i

#ETRme,;

s NAEEENTARLLRENT «/

S 30 WLEE 56 51 00 6 o 8 o A BB i B0 48 L A T S R PN

retum{0) ;
|
Fr XE GERNBE AR PEHES PN «
iF T 2 BT 05 A0 2 4K b I 1)
{

fELTFRim;

S SRBEENTEMLLLEEMT «/

it (KERRFHLENEFHIET)

i

b AL 5 S A7 X SRR R A, O AN
retun{ D) ;

|
|
HEEAEREAFHEN(NRENEIELR),

AR GLAY O e B M 1 A A M B O

¥ (ARRERERER WA PRES)
return(1);

5 5 tongimp;

B 6-31 M sleep

KR EEEAERE, ABRITEE wakeap (B 6-32). WERZFEREANERAANR Y
FHATE, REELBFHENRTE. FHRRK, BE pu BE— T LHNRIIFTH, 3
MRAEFA SN BRRENER. KON, BEFHAEEFRE—T9F VO ZRBER.
BOTE wakeup FRALHNKTRKERTH. RS, YERESANERBLE ST
#HE, WHREBEN "RE”, REfIMNBEREBNMAAFEDL, RAFREREENER
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BRI, B2, AEERBARRFRSBERALNFER. MREGRERFREEEA
R, NERAREYRER, SEEBRRAAE (BEREATIRNRAE); &0, mE
GRBHBBEEARTHEREARBET, BAAERRRARGS, Hit, YEHEE
HBRFAZE, EEERRERE (R8E). BE, WEEKEZLBILAGR,. BRA—H,
wakeup AV HE—TAREME, CARHEERE RHURE.

Wik wakeup /+ RMEBEFEE »/
NA:EEKAl
H: X
!
G b 20 L 0, 5 0 W T B
3K 4 0 % O 50 ) O M
for (H4+EERE FERWLE)

2 BH hMPINH,
RIEBRAENNE;
REBmMAGEERHGWBEERS;
0 Bt AR
iF (RERREAPEF)
Wl B (R 0
clso F (MMBpHBEL SNERE FHHREAFHIET)
BRWERE,
|
3 &b P19 BT G0 N I3k 43 B

B 6-32 Kk wakeup

I BTt R K sleep Al wakeup I AN, BHRINBEAEEE, EIE4ENH
k4, —BTE, ABREEGLER, TXEHES “BE" 4524, 0¥FEN LR
W O(RIVERBINHR) of, REBEEABAMENZR. BAXHEAEENSHARS
it R, FUERAEBEESEX. AW, — M EBENTERRES -ERER
L, MEXRGE, SAEEMNITERESFRSEMEREHT. HXFHER, AKE
TEHFRRREPHESK ‘N BROAR, TERFARERLHES (signa) B
%, HiT, BEABKBUESIEEES (THES) EEROLRE, TH, KEERREBHR
IR EEEAENKIMES.

@win, MBEESEER—PREBREFZEAA read, 342, ERPERT%EE LEAK
B2E, ABEHRARESNMRERA (ME10%), KW, RHXERBNAFATRRAFER
B, 12X, FEXUEEBRFISHRA, MB AP THESAESAR. OR
HoAREPERTREHELE (NX4R), BFLAETEARNTEXKERETHER.
g%, COFAU—-ITRDGEHEOSREHEARRPRE, MER-T, FEERHAMRE
HARARE, BEREBEMEBREZBREFSE TR, ENWTHNNRERENER
iR, BEENAEACPUNRK, BEFHRA.
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HTEASHEDNER, ARELREABREN, REXBRLERSRUREI T4
EBELRENIR, FERERRIBEOWERLE. WERZAREREATEE deep, I
RREARTRE, FAERNEBERB— AR PHE SN AL Mk, TR—AEES
B R L, HE, MPAREEMET R, 0 RS B B 8 b IR 15 S Sz Bk O

BEREANE sleep i, MECBLEAABRETRHIFES, B4, LEHFNEHE
ARREZEERBSRNESARR, W, nRZEBNEERCRRFRE, HENH
ABBHE#BRANGEEN, K2, MREERNKEZETHHE, ZEB0NFHEAER,
HRMBEERNGES, RERER W ESATEIREE DA £, MREEAREZ
W, ABEFRERVHES, BAGGSTHASEE, AMABERSKERR,

% ERATREFESNERTRGRRN (RE#REFEFERTPEEIAS
Wit ABEIR), ABARE longimp. B E longimp MEFRABEMAEABRRMREA,
MBAREEZREEERTHERAN, MEHE ongmp XKE -+ UNREM L F X,
Pl R — AN read FH TS XAKETRITH, X4 read RA SR, A%
EE A SERT., X ARRTRIAEBERRERTERITEHNESRE, h TSSO
EEARBHL, KERBARRTRENS, FEEXBSRET. Bk, WEREASHR
ERMIHZE, B seomp REFABH LT, HSEBEN ongmp HES .

EHEHET, WEEILEBARIK TS S ®K, BRYE ongimp. WKA—1
A 5% 10 R 75 R 2 TR W X5 sleep, %8 B0 1k longjmp MIERTT, 48 sleep iR EI{H 1, X WM
W7 sleep Z B D & setimp, REXHKEBABHE T XRRERL, 1 HMR R NE
WRERREEN, A, —IRARIEFTRAE —BRAHBEN, REE—1TTH
WE R L AER; MREHT MR EEESTER, TREKEREIENEEE
W, RE, MBELEMNE, B longimp. HAREE N2 BRE M longimp; EMBTF 3
BHRABRRMOEE, UAAEZEBEAREBAEEZH, ABRRBEWEASTEELY,

6.7 XE/NE

AREXTHBROLTX, UNXZEPHIBETANEXNERARY, #EHZER
EZETER, REGBREGFERSBBRREA Ry, T HEHNLTXHEMAARLETX
AEHABERLETXER. BAFEFTXEEHRNEY, #E. APRNLEFMEE; &
BE&F FTXHBEHRARNBERLAR. BEF-AFHERERN, KATHBARFFE,
HERBANHEORARENN—ERELTXENTFFH4AR. HEHNIRFABRTR
G, EREAS T XURTREARN#SS, #EMAEPRLETXESRETHLA
K, EfamEkit FEEAERER, FTEEAREAFARENTHKE, FER
EXTHANBOBHULFREOEETHEAN, ZHABGEY ARSI EERH -1,
RAEREEMAEREEEXERX, RS, RBEAHRT sleep M wakeup W&, UEHE TP
WEFAENBNILEESROSHARNNE, R -LXTXRSREE, ARREMTHE
FHERMRTHREAA.

G AE“HF" A BT FHLAXHBREENERERMEEFE. HE, EHLNERP, HAH-LB
REEREERA, FEHEERTERALLER,
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6.8 SIEE

1. 455 @M a0 pregion RMM AL, FEH SR MH S8 oMt Mk,

2.AT&T 3B2 i+ HLA NSC 32000 RAFEH~FEE (48EM) BHh bk, REMmi
R GEAN, XRTEE, ERETE - HE A RES RNHEY, RbhE-Hke
EEEXPONBREINEHF RO TR -, FHXENB BB ERRESA
B RHFRRBENERS L. HERARERANHEFRERSEEE,

.EVAX I EWPERATHFFRNETARANES, BTRHFAOR%R, X#
HEAL-EEROTE -, RAASEREBEHHEE 24, BEXARBAZAK, FEX
K, BEEARE, #ERHBMENERAXTASARNETERMA 47 RENERR
fra®F? (BB VAX L EHPRONKETMESMRES B o) 8 11 BHHORHE
FEFHEEKHA—WHE, X RN DEN VAX-11 B45#7?

4. FRH—-HARABERTFREAARRNEE, fAENKRESAEARRENE®
AREANLA?

5. Motorola 68000 $%4b 3 6l & 7] ) MC68541 B BB AR EBNI R, BRHE

FIRNR 2 B, Tu&a%$ﬁﬁn6%$$oﬁ+ﬁﬁﬁﬂﬁ#ﬁsz¢aﬁﬁﬁ w5
HERIRNARFR, ENERAREENEAARKN?

6. HBA G5 PHRMRYN, BSHNEBRURER (E—1THREE D) KB HR
KFHFEER (E—THRARRLED). WREZBBREKIE 8342, CARERNHAEME
PEEMBRBRAZMER EMNELERMARLEG? MR EENAEMTRELLASEER
B, HETRE—CEREADHAHHE D HE KA TG

»7. G BERA-MRE, EXHEAEP, BOoREAFRESBE, KT X AR
£ R L

8 Y- 1TREMET - RN, AEBVTREXIRAACLSKEEIZERHYH A&
Regtt i ERE7?

9, ERBEETXUHWAE, BERERTF - THENHE, 8852, RBEERE
FTHEERAANRETENLTXNER, KiRHEREHNARR? ‘

10, BE—PHBHARE, MELPFTXUAREHE, HRERWHEBY LT XUHR
o, @fE£H4aML7

11, BEERPETEAHNEMTHEASTENMEEH, B FHATHNESR, AER
BT -THEHREENG. FAHREEANBRLTXHE _BREH LT X0%,

12. BEEAERET, e EONHEBTREILBEERSGREAAFENATSRA
Hi. BEAFHEBRENLRT, ABEAMNKREERX —HHEARK, FAHNENZELTX
$_EBELREMETXHER (EERHAM).

13. E— 1T RARALEF, —THEBRITRERAA:

read (fd, buf, 1024);

BEMBEHATHE read, read AIFHBIXHFE - L: EELRBERBEARKEENE, BHE
RERBEENAA AL EE, HTFIA buf HTHRRETM BB ESE . AR BX #
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TR EREREEART, EETAHBEETXERERTSREfF4aMR? DRAREHHLHER
FEEHENBTAATHESARER, SREFAHBR?

14, £ 6-17 F, YEEBAA A BIESEENB A, mBR R RE
B, SREHAKRT

*15. FEH Ik sleep Al wakeup P, PIERRRAEIUNRITRR L FH. MBRABFZIH
#, aEEHAER? (BF: ABLEENTNAERF THRBERDEL.)

*16. BEREANHBEERG A LBE, EREHMTDINE sleep 058P W AL
BE—-TPHREEHBRBLBUNTRZIIN (FEH L sleep ), T 4L /¥ 2 e 8
FEERESHFA LHHER. MEEXABRNRI - SBEAEHLAHR? B—IREH
HRG? MBERXE, RBENMAEREL?

17. MR P B BT MR A LAY BER B i wakeup WA, MHtET ML B A WM
Tt R, HFRASRE4ABR?

18. FEABTUERER —Hit F, EARTRERERLEEEN., W3-8
P HERHER., MEKPHESNWESRIGHENHER, H R NMTERNE wakeup,
FEGREEEIRDE ERESHERE, TARLEE.

19. Multics R+ B KI5 sleep 1 wakeup B M T RHEE A

slesp {event);
wakeup (event, priorfty);

LREPE, wakep E— T REZRATCEERENAE., FHXLHAM UNIX REFH
sleep #1 wakeup ¥ FM— L 8K



BTE HERH

E—BMEXTHBRLETXHAR TEERABL T XK. A BB TREESRELETX
HMERFAABHERAMLA. REFA fork QR PHAR; RE WM exit &1L AR HHIT;
FRAA wat MAHBHRTESTHEPNE LR L., RhKESHR B4 ENAHR,
HAAZRASKPHESRKALEREEA exit # wait WWATH, FUXELAIT L exit M
wait ZH), T REKPWES. REEH execE—THEBRAART—4 “H" HBRF, #
AR HHATRTREEZACHEL SR, REERA bk AFERGSHSRELMHE
B Rk, REMA—T5 bk ~BHIH, AFERENELIEEL W2 MER %
NEMER. FENBGH BB N shel Minit BFNEEFEWR,

A1 8HTFARFHANERRAS L -EPHEENFHETENBEEZRBHXR,
JLFE MR R REEA sleep A wakeup, AMBE NI HEBRAFERRPHUE, KRR
Al exec RERIRRMESEPHBRIN X RENRAERE,

HEWMERE X SREH X 1
MELEAA MRS WA

fork exer brk axit wait 1sigml| kill l setpgrp | setuid
dupreg | detachreg | growreg | detachreg
attachreg | allocreg
attachreg
ETOWYER
inadreg
mapreg

H71 EREEERAUERSHAHENKR

7.1 HEMOR

EUNIX#BERKF, APOR-THEBNE - FTERL2EAARALEM fork. A
fork FERKR SR, MFLUBHHARMMTHE. REEA lork MIEREHELXR .

pid = fork();

EMEHEEE fork TE B, FARBRTEEMEpid RASN, RERE—BHAPSLET
X, EXHARBRD, pid WEHAEFHENERS, ETHBE, pidMERE, EREWREN
HABASEA B HR R - R ELRAERAE fok WEIRMHE,

MM BZERH fork TR T F#R1E:

(1) AN EESRERPIRE—-TZH,

(2) ATHEER-TE—MNERBERS (PID),

(3) H—EBETXMERAIZE, b THENRER S, 0EX K, o588 L4 25 8 i i
Z FUAERN REN MR A5 FAKEE, WA RS EEE N ANFERREK.
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(4) WS ZEEEMXKNOLHRORG] T RIBHII R,

(5) MAKBEERTFHENLERS; M FrEREAF,

ERRAAFAR ok WEARET SEERN, AATHBRRARTMH ST HEORTF
Fl. BRATRRKEAMBREPH ok HERATRE, XENTREETEAHAEPNTRRS
B, BERIAEHEAENKRRATRATRAINB Y., BRINEECREFTREENTHIERF
SHEEFRTFER. BOBRLTERARGTARTH THEMNEE, HEREFREATR
ZFREMMERRAEMA fork M.

T2 REZEA fork A, BEBEYAREAREENRERRDB SRR fork, X H
FEh, REEAGTRERA L AESAERTHR,; AW REARRES, AERENMNDR
(k) HREAFHESER, GREFEAHREER, NAKEFAA fork KK, MEAHFERLE
¥, NEEABRPR IR, FFAHEETERA LTI, '

K&k ok
EAL XK
R MRLARETFHENH PD
HFEREO
|
HATHAAAERE;
Bt S@MmsRAmAE—8 PD %;
BERFBEEFNETER,
WTERMRERER “GB" RE;
HLABRNERENDHEBRE DA THEBRNS;
HWHRNRIIFRAMAERRER (RATL) WSAEM,;
P 4T FE AR R R 15
C EARPELABRLTXAEN (WE, EX, ¥E, &)
EFREBNEEBR L FTXHEABRESAB LT R,
/o BRETXEGAAMTHER
» WM HWE, HETHE N
» BEARFHER
*/
f (EERFHARELER)
|
BRFRBMRSBEN "RE” R,
ram (FEBBPID): /¢ KBREEAP =/
]
alsea /» EEHRTABHRETHR »/
i
Ak u B B3R
retum (0); /> BIRF x/
l

B 7.2 fork Bk
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HWERFERA fok KEFBEAEENBAROCESTT. NBEEE N FHBE PSR
FRS, ERRE—KARNBRERSK L, MBS M ER S ARENORRS, A
BRAEFET-ITEXEHENRS, YHEASEB—MRAEN, WA FHESH S RERS, &
FREQAEBRSHRENNR, FUNEFRFRILH, XSFHFRSELHERAN.

RAEN—AHPAUANETHERRE TR (S RERRTEREN), BFF
MHPEARRALZHAERT, FANE, BSSUBHRAB SR, R4k, &
BRAPEAENRBRESHEREFHTHORE - RTANE, TN, REFT LR,
EHRER, BT RRIICHENABBWERBY (exit), TEHTFHENIEBH S
AR, FUATREEASEMFNER. S—Jrm, SEMHITHEARENBEES M3
B, ARERENERTHBENK D, —THEZAPARTUSBEHBREIRNRE—-15W.
LN, —TEBRHFEREN, TURBKRKEE, Ss— 1 FREXER L HMHER
i (R7.23%, RE@A kil

T—#, ABETRKRAETARGARRD, NIHABHRTPENEFE, #n, THR
‘MR TRXHBHATAFPHRRSAAERAEAGERS. RABNEASRATHREBRERE £
WGERN nice . THATHITRRAEERNETY. NBERETHENLHBETHE TR,
MTTHFHBRAMNKERMNER P, R5, ABRTRLCERAESE, nwmBiEridd,
WG CPUR AN M, CIREMH A FE. BHAENTHRRED Q7" RE (BZE6-1).

X255, ARFEXHNIIRAN, SEXHANM X TABHXR, ¥k, THEMN
FRABHYWEF., YNAFREBFRNAEREOHM 1, HABHARESEMEHRRIIGX
M AR, HX, nRLEERS—THAABEARITE AR WA chroot TRETEMNHE
F, THROUBRZ - HEHMREAFRFEMIRIISEANTIHE. BEABERIHBERE
PXHRERR, REEXHBCABTH I, REMNSE—TAXHHRENEREX
HEPHSIAE. FERBANERTITAXANFREE, TEAESGEREFFERIX B3
%, TREAFNTEETHAROXAERZD,. FEAAR ok HRERBES FRZ WA dup
ERIHA X8 APXANERNRPH T HEAERMCIT A XML XH%
o FARKENTFRERAR dup, EAPXHRPYFEARRER —#HEA, AN F
fork, EMHAERFMHERN.

HERETURFABMRBRAFPAELETXT. EATHEN oK, X, ENBARZELN
M7F: AN dupreg ERISCERMAER; HARE attachreg B XHEBTHE. &
MERREP, REENFAERERNANER - THFHWARRR, 624 WHHET uK
HEHF - HEEHAEBRRRNNIES . RTEXI FERS, THEN o EHWBALIEHL
#E o XARRNRE, EY ok MAZH2ZEEMNMRSELHET. AN, LHBEK fork 1§
AZETA—1THX&, MTHEFAEASRBIFTEREHE.

ik, ABERFHEQAETHELTXMHBENS, RE, AKENTFHEQRFER
o HEEBULHRFITXNB1E, BEAFAFPRAEATFRE L TXMRLENA fok &L
H. MRRATAREABREL o« K84, WEABEABRTHR KN, HKASIMaE
TFHBEHABKR, 0, LHBLABEKANBERENB S THRAXBEN —TREEBRK L,
FEREFHMHRTHBEERE, LARSTHRBNAERZE S &, RE, REATHELNR
— 4B ETXE (2), AMBRELTXRE (1) HHFFRLTX. NBEEERFHTFLFRL
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Tixd, REBRFHEBARMELE, DEE K" THEENLTX, REFHERTIARE
HiRfTid, e, RURATHETHBEORNBSHUHNHACRTHE, AN, ABRARELN
REGHROHERREAABETARERIHR, REEETERNS 1 EETXHRFHF
FRETXPFAELNMA. PR TH— i LTk,

HTHEETXREE, NHBRKETERMRES N “EAFPRE", HHTHERNAR
HHSEESRF, AMZERTENEBL fok BA. HEUEHFETANHRAEREERET
HRMET, B, FHEH “ER” EWORBL ok BH. FTHEREYHETIXRAXHRRE
B MTABKE, FTHRRBRRESF - ITREANBERE K. REABAB 2R LTXPRE
FHEERDEREANEFHARNE, TEFVITREA ok BYBEHI, I 0 ENRER
FR 03 B 4E

B73HMTRERA Ik REZE, L. THREUREMNSEUMABREESRZH X
. TUENH, BMEEREIHEBRER ok 2HETARYCHE, B, XEXHFHTHRSI
ARG L RE, FABRASUHBARNSHARNIENRAR (MRGEN
i), XEERMRIIVAIARBY fok ZR K 1. L. FTHEAAELHRMEXHNEER
(BF) RENBAE; ENAERRRELHARE _MEBETA LA EXREN — R HEER,

LR

iR ui

2igR KR XS Y. YR
smaR  fof. [

AAwRER Y L

0
B

x

)
% Z &

#LH LY

NS !
5O Tk

u X &
* it ——
R # fRRH < [ L
FHE) ~ EUE S
BRI R

-

¥ -
. .
. LR
.
K Tl

v ot S
- . ]
- e
. -
v
. H

",

FitR

=
» 3

WO

FER
73 REFAN fork — AR HHNHABLTX

HEE T4 FHBN, EATHEINRSERERAA fork 25, MXAHKXEFR. H
PEAEBRHEFRA SH, —MRECFRIHE, A—ITEREUROFXHE. AEE
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THRe®EmXH, g—1FXH, AE, BERFARIIHR, EHA fork XEE—1T
TiHE. EAR, ABERFFHEE - ITXHBLTXRNEN, RABRNTABRESFRMK
WhZmEtER, B EBRERAANELEBETE {did, fdwt fil c BRAF TR arge M
argv, EEMERBARERS - HEMIERATR. AT, ARE fock WA HH
BY e XELRTHE, Wik, 7388 6 R R A 308 5 R A7 T 9% K oh 7 B A2 2 519 3
% (X ABEITHHRIRNXH).

# include < fontl. >
int fdrd, fdwt:
char ¢;

main(argc, argv)
Int arge;
char drgv[ ];

t(argc [ =3)
exh(1};

tf({frd=open (argv [1]. O_RDOMLY)) ==~1}
exit(1);

H({tdwt=creat {argv [2], 0666)) ==—1)
exit{1);

fork() ;

Fv MAHEBRTREARE «/
rdwrt{ )3

exi(0};

rewrt()
{
for(ss)
!
i read{ided, &c, 1) 1=1)
return;
write(fawt, &c. 1)

74 RFABKEXAERNLE

Wk, RHBNTFHEES WM BEM rdwrt B, FRT—TEF, PARIMEP
E—4FY, REE-TFWBHEAPE, YREAN read BEIX RN, ER rdwrt LB
EE, AT T WO BRSO RT R, WH, MR ERR R
AR, WRAR, P RBRAARRA fdd B RECHHXHRN, dv BEEHE
FXANXAEN, IR ABAEFLRATNEAMXHERER, BNABERK read f
wite WAZE, BEMNIXENRBE. RERMEERLTRGECHEN THE, BEBEN
AATIHEES, Bk, HEXHHARKBTRERE T HBHTF. WRARIHERER
AR MENZERPITENRRERAH, REZHENZHBIITEN read, write A, M
BERXHNAESEXHFNARTES B, ESRTRHR: FrHRERERIXAFHRAE
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EMFR “ab”. BELHEETFN 27, Aet, ARECHERREZN, M7 LT XWHREHR

IR, mMRTAREINFHN “b” HEGHEBRAKIZA, $EFABRIH, B4, B

XA AEERASEFRHE “b”, MESTAH " T. ABHRRERBRTHHENTHE,
AEXRERETSPHEF, THEAERERT X AHRT 01 (WEFEERANIR

# include < string. h>
char stringl | = "helio world™;
main( }
f
int count, i;
int to _par[2], to_chi[2]; Fe B2, FHEMATE »/
char buf[256];
pipe(to _par);
pipe{to _ chil};
tf {fork()==0)
I
/o PHBEKRET »/

close(0): Fo XMERIRENRA »/ .
dup{to _chiif0]); /» HEBHAREMNHAREERA »/
close(1); fv RHEHERL /

duplto_par[1]); /» HEROTXHMIFERD »/
close(to _par[1]}s 7/ RAFALEEHEET </
ciosa(to _chil[0])s
close(to _par[01);
closa{to _chii[ 11);
for (33}
{
If ((count=read(0,buf,slzect(nd) ) ) = =)
axit() ;
write{1, buf, count);
i
!
Ju REBEERT =/
clesa( 1), 7« EEETREERA. B »/
cup(to _chil[1])
closa(0);
dup(to _ par[0]);
close(to _chll[ 1]};
close(to _par[0]);
close{to _ chitf0]);
close(to _par[1]);
for (1 =0; i<15; i+ +)
|
write{ 1,siring, strien(string) ) ;
read(0, buf, sizeot{but} ) ;

m7-5 EERA pipe, dup M fork KHEH
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M), MEXPMITRAEFA pipe FHIERB 10 _par Mo _chil FAMTHEAXHHAR.
Hie, BABRKRGRLRM fork, #EUHRLETX.: #1078, S ERBHER
AOHAARE. LHEXATHRERH A (XHBRT 1), 3FEH (dup) WEE w©
_chil BRIREXH#RF. BHELERIABATRETRNE -1 SHERIR b XAHE
BHER, FUABREES XAHRNEND T X GHARE 0SS 1 md, X, G
MHEXERNRNERTESR o _chi HEXHMRE, LABUEMNMBESIFEREE A H
WRRERAEE to_par WEXAHHRRBRF, SHEY, FHEREXATKIRERAXH (X
TR 0), REEHW (dup) BEE to_chil HEXHHEFK. AT XHBREENE -4
THEREHRERAN, FUTHBRNERERATHR TEHE w_chil HiRX4#E%F. T
HBRH—HEPNNREFEHFRERMEAE R ©_pa HEXBHRAR. R, B ER
MEAM pipe HABMH X HHRF, IERFHNBEFRITIR, RNIAFOHERBER
~m. LAREMERE, SAHEBRAFERLER, EREFELRE M to_ chil [ F #
BEXHE, MTHEUNEHGERAEEE., YTHEMENRERHES, EXBHL
ESAEH to_par MAAHBEZRE, X ABRVAECHGEERASBKEEATENER
£, AT #BEELIMATEZHHER.

AERITHEBRTHENREAANEF NG, XTMTRAFHERERATHN., BHEE,
NEBRETHRBRZUERETHRBZ G fork MAREHBRRFXLREMN. Xk, REH4
HEREXACNBER/RAZNEUA ANV EKFRTEERARRER: ABRNLSEHRE
Re—He, NMRTHEERLERHETERIEZAI WA read, ERNHEAER, HIAKLHE
ESEEHEMBE, WRAABEFAERTHZASHEEME, LHEERMERERANR
HEFIAFABEEREERANSENRERY O AR, AXE, f7HRFEHEE
TRT: B MHBETR read Al write REWHZIE, BELAS - HHREFTRHK read
writt Z/5, AHTEH T — K read WA, LHBE SKBHRZRBH (exiv)e R, T
EEEELKBRAEHAEMERY “XHR" &, HEBl (exit),

BN Em@EIE, XARALEHCABRFE - TREFNERFRTIE, HAESHF=
F: B—, NEZEHNETHBHEMAEE, TUVFEXHHEAN. B=, BNHES, nf
THBMAA exec, XAFRRREFH LT X PHRBETERE, BRI exec REWAHZ
A, XAZRMHXHE, HEBFA-I T2, RAXENERARENFRTHRT. ENFAH
FHmEmA . FARESDAREHRCAHNRT, =, NYRFHRTAEREN, ¥iE
MEREFEGBEEXHRE, IR P EEERREFENSXHHERITHAE, EBhXkERE
A AWNBEERXATERLHEE., BEMNE, LEHX M FRAABERBTAET,
BREFHBERACHBRZNEA T EHNEEHEXHHRKT.

7.2 HAOKES

HRNES (signal, MHFS) GARBEETRIEN. BBEZATUALRE A
ALl IEREXRERFBES. ABBTUARBEERTH{ES, £ UNX REV (&4 23
FH 19 MREEES, FRTHILE (I [SVID8S] T REFMH signal BiliE).

s SRR EHEXNEIRES, YHBBAHNREABUTHERRE (SIGCLD) A&
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¥R R R M signal B, BREZXERPEIES,

c SARMSFHMACHPCPHES . NEBTRE - TEREM % E LS, &
AEE—-tREAFK (MBFEXE), RAGT-MERESEXBEREFRR,

- SEFEBAPAAINKNATRENEEHXHEPEGRS . NENT exec RER
M, FRMERBEBN, MAKERXBREHER.

s HERGT T RERAANEN O ERNERA G EHKTHES, A, A
PAREEMREAE (WABRENRRAMASAME TAXNREREA); W—TBRAE
BEMREESHERN RERA seek AT — LM “HR” H. BRMIHEHREN
HEREEN —TMERRIE, AL LT RPHEFSE—RE, BRHARIXPIHTES
RITAMBBDELHFE

- HEAFEFTHRREHMKPEHRS ., An—TEREE— B EE K3 —4 /o
(slarm) 5%, RAEHRKEAMH kil MAGAEZXEENKPIHES,

s MPOSRTLERXKOEIHES. SIS &5N (RXREMEEREY
ZELH ‘BB HEHEAN), RY—THFETRERE LA “break” B “delete”
Be TP E N HE S

* REABRRITHRTEHES.

FEMDEHETHREUHERRFHRESHEA.

BHEESHAHAUTILNE: RERNME - EBREKTEES; 8 mA K
KHBES; UREBNMENACHKPHMESHEN. I3 TH-THEZE - MPE
HY, MEERERED, HFEERNGSXBERRFHESFRMNFE 0, mBEYE
BERE—-PITHHARKEE (interruptiable priority) L, ABERMEE, REE (HERH
HR) MEFBRERET .. — T ERTLREEFRAYNHKTNES . EHRE, nRES
HREEB T —4#E (SIGHUP) fSM—14XK1- (SIGKILL) 5%, EREHFRROKD
NRSFBRFTREBEHNENBY, BREREHFERIATEILIRNES.,

- HBORNABSEEIA SN, REERAABRREF - ESREREALR
EEREH, NEERFELTREWBT M KIHES (RE76). ABRE—-tTEEN
WESERAASN I EBKPHES. Hit, T HREABRETERR, KPHES
FARABREH, DRI AREERPETER, TEARLE M-I KPHESR
XBEHRPE, T4, SAEATHEERS, EHRIIANLEEKPHES. X, £
RAFRBLGBHEPHFEIZN, ERXEZALERFETHIIT.

B7-7HETHEHURE-MEBRREEFRAT - RPIHESHNE, “FHRRE"
KON ESHEEHEEAEREANR, ROKED, T HRTLUHEEMA signal XEFH
BMEKTNES. ERE isig P, AEXHERABRR BN REKTHESHBAAM, T
NETHERBEEAREES,

O EXEMETEARPNES, FAUREH -EXRERENBLXRABF P& (XA 5 D.Richie AKX
W),
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R &EfT

W
__a- EME
iEF3
I, HPE
FiiE R
R 5k
W TTeea L\l P TY
-1 T~ '
. STl RE
L) F22 Sl il -
EnE
. - 3 Wk
ﬂ/// "IE
gL
EWF
HEER
o
#
#
A Hy
AR 2
\\\ (I AEX e )
6
L
B EL e B A i

76 AEBRSHPKPHASHREMLE
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WE issg /+ WKEPHESHEE =/

WA X

Mih: MEAREHBAEFREROKEHES, MW,
BN, HE

|

while (HEHRBPRIEFSHFEERH0)
'
BHAXAHRN—THPFHESTS,;
if (BiESRTHRER)
i
if (BRTHREHS)
BEREETHEMNSRSRD,
ciseif (WEFHEBREMS)
return( K )¢
f
else it (REWES)
return{ & };
XEEBREM S B ASFENE L,
|
return( ),
i

B7-7 WHKFEESHRE

7.2.1 HFHESHHAE

AHERAKPHESWHBETXFAERPEES, BHARLSBETUELERE
g, dREPHESEZHHNL: ABRBIKTFHESFEBE (exit); ZBREABES; K
KABESEFRT—1TH%N (AP R, BEHEREABZERAA exit, BRE-TMEBA
VL % 5 signal 8 X S W AR5 BRI R EaAE,

RE R signal BIBEER N,

oldfunction= signal{ signum, hnction) ;

Hob signum HHBRENEE XHAENBDPME S S, {uncion YEKBEETRF, #E2FHE
¥ R B B Mtk . 5B B E oldfunction 37 BT — WK K55 signum FrE X RBME, £~
AUA IR0 ERE—ABERMMGLE:. WESHER 1, #BBERUEHAN KRS
(7.4 Wit EME “THERE” FEX—HKENR). MRSBEN O (REH), WAESE
HBRBEAETEBE (exit). FuRpEH - REPGLEEBFEFROBH, 8—-1TTEW
MEGFHELHR-TES, AEEFEFrERNMLEEFRTHEFSHFERD. EX—#HEE
¥ Ak B8R B e 3 LA R RS O AL B,

EABEBOPEHESH (H78), NBEHARERS R XAEXBRITHEMN
Eef, PUABKBRAESN FZEMNS., MRETHEFLERBBE IR ER, A
Bt kR BN (exit) MEHBEERN “WE” BRE (core) (RAET.7). &
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ABFARBHRTHE, AFHNAEHRMHNERE, FAaDRRMNKERTF. ABEXE%RE
ABRAHENPEBCREESHRENERR, M, MHABRBTT T EERSAFBR -1 E
K #EEpu mtn, WPEREREBFHNES, NEAFREITRR. #
W, YRBRAERBERE FE “delete” B “break” B RHK “interrupt” (SIG-
INT) RFPHESH, BRFHAFEEALLEENIEBNORT; HRIA-TEERSH, B
REEMRRAER “EEE" W7, ZIERPHESHIERFABUATHR. BT
Wi SIGQUIT, REEEZETHENNABIE, tEEH - PAFEEH. XN “qud”
EOEERMELR LR “Cul—|” BFRUY, EEEFRHTARBE - TIEEETH
HEONFREEE, I —THAXTREFAEERITR

Wik psig /+ HHHKPEHESHNFEZRLHEHES
WA: &
Bd. X
|
REREFFRHENELS S,
WREREFLHETE;
it (AP E M signal B RS RH )
return; /% SEM o« /
F (AP EETAREESNEE)
J
BB P {RSHEE RNt
sv FHREURERGHBER
WeRPREEFTRERMLE NI,
BERAPGETE: HERPEEREMEEHRERFANA;
BAERZLTL: AESHEBRENELEARFRANSHFRE
TRt
retum;

P (ASEBERBRERNAFRE)

ESME PR “cae” X
WHAGEFXPBANETA “core” XS
f
R AKE exit;

78 AAWHKEITHNEE

URBHRB T EEREELERNFEIH, ERBRRARARESURREZET. BE
AEFFAEHRRE uEhERBEMNESHR, U, NRERESHRENS, BEFY
KRBT, NMEEERI-IORIERENES, B4, SEEREAP SN, BELBRIT
BiFELMNEPEHEEER, E#RFH, AEERTTASR:

(1) NEERFAPRENSESLETY, REECYEEAFH#RERTART I HEN
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R4

(2) WBRAE o KPHETHEESABENTR, BRENRERE.

(3) KEEAPREUR—TFORE, SANBAREOFFE LT XPREQRE
HRBRREH WY, HERENRATAEFNSH. BFRF L ERQABAET -1
FrEo&EER (KERESHEER), RAAREHERLZAARARTHEOA (ERH
8 Z3).

(4) AEKEAARTFOFFE LT CFEFF 3085 R 5 055812 o 8
B, FERAHENAORMEENHE. AAREEERNHPER, BRERGRENES
AEER, YEAKPEALEBYCRER, B8 E B R 5 P R R A RB A
BB 2 A B0 TR o O I —

# include < signal.h>

mamn()

|
extern catcher();
signal(SIGINT, cateher);
k{0, SIGINT);

I

catcher(}

!

}

79 WE-THPEHSOHEFERDS

LLE 7-9 %, BPHBAME interrupt WHFWHFES (SIGINT), #mEZR—1 in-
terrupt KH M S (REREZK WA kil HER). B 7-10 2% VAX 11/780 EH¥E A
(load) HiRh SHE XM WEILH. RERTEHARN, WMAETREIF kill FTHl LR ee
(+ARE), ZETFEBEHIL 100 5T chmk (TFAWRES) BESEAAERKERA kil
FHERWAMEE MR 10c, ERORFAFAN, NENRFBREE interrupt 5. HEE
EEE A EMNEERYE — interrupt S, REAAFRFNFER LT P REMS 10
B HRARE RS, AEBEY catcher B3 aE 104, HEBARFRENTFER LT X H,
711 BRTHAPENRERBENTFRET LT L.

REFHANBhEES MR LR LAEBEEN Y., BT LRBREEN 1T
B, S A#BEAAKDNESHEEERRPFEZN, REERBR o XBEHERPKPE
FELEERMWELENER, IRABEERAREMES, EUAFBRAHRERA se-
nale I—EERTALENER: HTEEPHESHHF _KHRTBAEATHBRILGEK
WA signal 28, ATHBRTHS &S, b THEREERAFEBT, ABRTRETLTXD
B, XEANTHEEEERERERENZ W RES A%,

B7-12 FirHBEART -4+ES 54, ZHBRA signal, EHME interrupt H ¥
R B 3BT B sigeatcher. R, ZB BB FAE, WHEARKWMHA nice XKERACHN
FRHFHBENRERASR (MBS ), BE, KIBHAXRER. THEEEE 5 BH,
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LI VAX B % % % #
_malkn()
ed;
eb: pushab 0xt8 {pc)
ec: pushl $0x2
# T47i8A signal
ee: calls $0x2, 0x23 {pc)
f5: pushl $ 0x2
f7: clrl - {sp)
# FHTERAETRRF xil
19: calls $0x2, 0xB {pc)
100 ; ret
101; halt
102: halt
103: halt
_ catcher{}
104:
106 ret
107 ; halt
_kill{)
108:
¥ THRAARK
t0a; chink $0x25
10e: bgequ Ox6 <0x114>
1¢e: imp 0x14 (pc)
114 chl g4
116: ret

B7-10 MFE-—THEFPHEENEFRRILSE

28 25
AR
P R4 T i
by REVHLE (100)
BEEE = B
HIBIF P R = T
PR e R
LT EEFH |
3 H1§: (10c) EFIE (104)
RP RN B RAE
HAB LT EEBETX
REEFER Wk £ TR 1
BEBRPE NEBRPK

711 ERFRPHESINRIENRIRAABRRFR
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# include <signal.h>

sigcatcher( )

i
printf("PID % d caught one\ 0", getpid(}}; 7+ {TEHIHBKFHG =/
signal{ SIGINT , sigcatcher) ;

i

main{ )
{
int ppid;

signal(SIGINT, sigcatcher) ;

if {fork() ==0}

!
e RATHERAESERAHEARESRE
sleep(5) ; Fe RS BAMMERE «/
ppid=getppid() ; s BAHBHERG »/
for (53}

it {kill {ppid, SIGINT} ===1)
exit();
i

Fe BEERER, MANRTEFHNE «/
nice{10);

for (1)

B7-12 RERERPRIHGEENESRENERF

BALEBUEGHABNEERTRGE R nice MREKREESHREN, THRBRARGEH
AR, EEXRERS, FHEBELARERA kil B #ERER interrupt RPWES. MAER
HBAKLATHEMEE, BUEERALHBRBEEET, FATFHEFERY ., ZRF
RERE, XHEBEKWSE interrupt {5 S6F, EbR 8 F {55 i # o8 ¥ sigeatcher. & PAT
B-—-&HE, FBREA signal UEHPETX interrupt B M EE ., RE, LHEBRREPT
BB,

AWM, FHAATRE FTIIMERE:

(1) THBmLHERE—1T interrupt F 5,

2) XHBHFIAX -ESHNAK R EEER, HAREHNERHT KRR signal Z
w . RAEBHEBIY®RETIX,

(3) FHBEMNGT, XARXERE— interrupt § 9,

(4) LHBBBE A interrupt (§S, HERECHFBRALHMEX—FS. SLHFE
KEZTEERY, XBEEXIMEBFREAREXMHWAMHBBE, BRALHERE nice RH A
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A, SRRAEERRLAM TR, BREANREX - HREAETRAEH.

# M Rirchie B R (RAEMR), BIHEERBRTAITARAORBEHES, R
DT R, FUERBEEES, HEARRESRME. BT, XTERERKFHRESH
BF, SMELTERE, NREALPHESEREREKPHFASFR, WTUAKL
BRI, BREEZTRAF AL, NRGESANMNENFFRa T, /P REd TRPR
RARBEHBRENREH, A—HBRTER, AEEXKDHESLEEREFRRE RS
B, AAAPEXNMAERERGES. X-TERRAERRFRNER, RASERLKED
ERBTELNMEE. R, FREMNERHAUABREBIANLELNEBEI RAEXES
EfPE, B)5, BSDAREA - FHREFARMLERMFRIBNEKFIHESHER. 4
HEFBRESH, ARRRLSAEBALESHREARNFLANFES . YHEBERAT
—ME%, RERANBEIL#E—PRERZERET, EAZRNRASHLE. XPHFEE
WTABSEFPRRAE,; S4B, PEe, BHibREHN Tl

LAEEFHESTEEIENFE _SRBBREEHREE T RARANRG R, HE
RETHBE R ENEKPHES . IRNESTEXRM— X longjmp B HER, EE M
FPEFAMAKTHLEER. SESLERREEN, SERREAREWAERD —#, B
#FE - HRER, BrRRAKRARAYETH. RATURESGER, HEFHGTERE
WM. B RS EFFRIITREMA, KR BSD RERHR, HLENE,

FEABEEROMTRERER—PESHEE. IR HBERTIHPHHNRE
gE, ERBRXITEKTHES, EABKHE%E, HAM longimp, LR, WERFE
MEZHEBFAESTEN, THRARARERBER TEXMEKIHES. F-HORREILHE
REFER, R0, AEERTHESAEREARLFERT o XD, HYRESHEER
B, uEHA SEAHTR. BREATEAEN - ATEHFTRESKPHLHAR N BRI
HF#ERRTED, YQAGEN, BOWLAERBRATFERRENYMEESE, R
B, MRERABANBRENTE, HBALIZWE sleep FEETFRAFHEABEBR, A2, B
FREBREFASBRACHREL, HANEERE sleep ¥ (% 2 E) H—1 while #3F,
MREEFCRAFEAMNEENS, EHREGRERER.

BE-&K, ABEARAEAMKREESHELE “FHER" KFBFES. AR T
HER" FSTektE, SHEEVRMEEAT 4 “THER" K+hHESE, EXHA
EHBRATHESHER, EREEMNERT, ZARRBRAREEFEFS OB IR “TH#
BRE" SEMERERE - TERETETHRAE LWER, WRIGERBHMER "THR
B REHES, ERLARMAKTHEFS -FREAAFLHEER. DREREBREES,
WERRIEEE 7.4 Frhitie, B85, WR-THBRR “FHEE" EHSK, FH signd R
GMA, MERARE - THBEL TRERENE, REFRIRR—4 “FHERX" KF
WifES. & 7.4 WPHIHRBEN “THBIR™ MARKEFMHA signal HEEXTHEFH,

7.2.2 ikEA

REEUNIX PHERUM -HHEBRIRSHFR AN, BEXEFHLAR "E" XK
RBEB. AW, - shell EBEDFNFHRENTERABENRHEXY, B, H—
NP “delete” BE “break” WA, RYKREEN, FEXIHNEERTUBGES.
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AERABAEIRE (process group ID) R H-HBEXMER, XHBEY FREEH4RN
BRAXANES. REFUFBRSHEHERT, R—EBHPHERRAHRAHARRS,

ERAA setpgrp R — TR BHHBAS, BHEASEHXBHFRSHRNE, &
RERAMEERR.

rp=setpgrp();

B, grp RBFHHABAS ., EREHHN fork iH, THEEBRIRLIHARNAREES, BT
RE-PMHENEWSRS, BRERA serpgrp B AFEEMER (R 10.3.5%),

7.2.3 MREXVRMES
HABEMHAREFE LI RERRPHEE. EEXRBHPEERALR:

kit pid, sigoum)

b, pd BRT—PMERRPHEESHEBERS, signm BEREHRHEEFS S, TH
FIHR—HRRS pid HZE MM XR.

« MR pid REME, ABHESRELSHEBEDN pid WHER.

s MR pid B0, NEBWHERXEFTEFSREHSBRAHANSR,

-@Emmﬁq,w&ﬁﬁﬁﬁﬁmﬁﬁmﬁ?ﬁﬂ%%%ﬁ%ﬂ&wﬁﬂmﬁﬁm
SR ToFHEXHBRAREAGRRAPERS). BREXABATEERA- WA
BAPFRS, MABKGESAXARER O MER 1 LNBFTRHER,

e MB pid HUWEE -1, RERESERBESH pid BEXNENABAPHFAHR,
LR ERRAT, NRREFBAEFELHFANARHIBERES, SXTHEENES
BRI BRRASSREABNEENRFRMAAPERSARE, MELRA Ll XK.

% inciuds < signal. h>
main()
f

register Int i

setparp( };
for (1=D; i<10; i++)
{
it (fork()==0)
i
/v T »/
if(i&1)
setpgrp() ;
printf{“pld= %d pgrp= %d\ n", getpid(}, getparp());
pause( }; /v BEBITHEERE ~/
]
!
ki{0, SIGINT);

713 HEHEKRA setpgro BWHF
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EBR 73BT, AREFRETENHRESHAURT 101 FHE, L4
T#HEN, E-THEEBRASLABHRAMNERAS, BFHERBTPHAUBRNTERN
BEFWEBETEMNHBRES, REBEH getpid A gerpgrp A FEE BPATHE B A BT RS
HEAHRS, REWA pase ERBRHUTHE, HATKAKRPHES ., BF, LHBHAAT
ARERA Ll AR RANERE interrupt 58, WEHFESEARSHS M RFTERERAES
M REC #HE, WS HRT HENAEEE.

7.3 HERZIE

UNIX REFHEBRTRERA exit R 1LETT. BTBRHKHAEHEABERE (R6.1
W), BREHER, MRH#ABRLETX, BRECHHBRT, REFA o BFEHAN:

exit( states) ;

K status HAREHIHABUFRE, #RTLUEA AR xit REBFNEGRB TN
M. 5E CRIFEEMN startup TR, EAERH (main, IFARFHALIR) BEH
i, W exiteo H—Fill, MAENEHERE, AEEXRKIFEE[ESH, TLUNA
WA exito MBRRZH, Wstaus HEREKRFHESS,

REMH#ABRMOWTHEARFTRH, #EEEFERRKHE, HOFR0 HRHER) M
MBI Gnit #8) EREMSAEMAWRRE— HEER. HORATH geny #8, EH
B, SHE—TRAPER; A —SHKENNTRERE,

B 7-14 SHTREEAH exit W, AREEXHAABRPKTHHESHLERY, B

Rix ext
MA: BAHERMERSD
W X
!
B g PN S;
it (RSEpARLEAARAAK)
I
MAEGRAYREFHRRERERNS,;
WHEAARHERESTE R 0;
l
REAFH O (WL close HABER);
BEXWAR (M iput);
REXENSAR (WREEME) (NE pu);
BERESEABAXOAT (Wi freereg);
Eidkid#;
fir k#8260 MR AR A
HEFTHEHZUER Y nit £/ (1)
HFEMFHERBBWE, WE nt B2 FREBEMLT;
MEHABRETHERES;
LEFXE;

Bl 714 FREWAE i RE
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HELAECAAAEMEBELT, MARELHHEBRSK - EHARHLROIRAHK (B
10.3.5%), MABBER S FEMREMARGLE, FAFfREAHERE ‘88" &+
Wifd g, X8, MR —-ARAFEEM shell BRFPET “XHRE” @ (Cul-D) B, MBM
A-ERWAERGEARMEXKKNE, EEEHIEEEMXRERRER -1 “HE™ &
KifZE. NERRAHAARNERESEEN O, BAHURS -1 #HBIHE AR AEH K
B RBROARTES, FAMRERANEE, RTERABANAERTETHEEHXA4
ERE. RERREWMITHNIABERN, HEE dose AHHMXEAS -1 TFAXH, #
ARE put BEEABRFNEMERAYLENRARTMERHRT TR,

Rig, WERWE detachreg B HNEKE, NTTERTHARF AR, HEERAR
SHABARE. ABRESEBRIRHEBHOREHBUREHRBRERERAOAPANBESR
RATESE]o. 7.4 FhRTHIE wait BB HH T HBUTHBARERNO TN EE, WE
REH-MEKRCRB - 2RAMERXHPE, ERPEFENETHOETELE, DA
FE, CCURARRERARR, RHABEMWARLE, APEMNEFUETRIEIOKX
fF, KRERAITHE, UATHEESRABBEERE. B5, WEEAEE 1 (o #28)
EZZEBHABRNSHTHE, \HEEANENHER LEF., ARR, #8 1 BRTE
BN TAEERNFERNGENER, NRFFHBLETEERSE, BH#R
W init BEE A “FHEEE" HRPEHFET, B o FEREHEE N THRNHEE
FPMB (L7.9%), BHERMBRARGERAE -1 “THRRE” KPWHES, tAR
RRT, KABBEUATREWA wait RETHBNBERFFAE, AW EENHRM—
TETFTXUH, UEABTNUEES - THEREG. ABRA2BE - TREMNHE X
BAT .

main()
|
it child;

i ( (child=1ork{}) = =0)
i
printf("child PID %d\ n",getpid() };
pause(); Jx RS, HEARBES «/
|
Fe BGHRE «/
printf(“child PID %d\ n", child};
exit{chiid) ;

M 715 exit BT

EE8 7 1S KBRS, —PHERRT - FHE, THETGEHHARS, FRITE
SE M pause, HEECHAKB T HKVHES, LARTHTHBNERSREBE, #
EEFRAEGPIDESEHRER, MR exit BERBXMAR, starup ABKEEBEFN
B main B E B, WH exite REXHRERE L, HAXABHTERNTHENRETE
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BHIWB— NP HES I

7.4 HEGHEBHEL

— M ARUBEALRERD wait FERBGT S FHERNRERE, REEA wait BiF
g W

pid=wait{stat _addr} .

K7, pd ZERATHBRHERS; stat _addr B—TERERFSHOMLL, EHFFTATH
BB HREE,

B 7-16 T RERM wait HEY. WEIRFEENE I BIETER, DR EBRE
BHETHR, NEEH—PHER. WRARRB—TEETHRE, ABBXFHAEN PID R T
BRI exit MAHFRBRHSH, FNRERHEEXEE, X, —MEHHABRTUZELF
HERERGHEBEHHRE., HEXRKRELE, #EEFNEHEHERIS B, WESHNE
FHEENEERAASHATRNRHHEAMBLHER o KPRAEFERSD, FBERRET
HBEEAHFSANARRE, BRMAEATHT—THAER,

Wik walt
$ A TR PR R A
Wi FHREHKRRS, THERBHE
i
it (RBRABREFHR)
return{ 8 ;
for (5;) /« EWMFHBNWHEABEEIHEE »/
|
if (SHERAEETHE)
!
BRI —EEFHE,;
HTHBH CPUMNBRNBAL#HA,;
BT B AR,
rewmn( F BEFERS, THARBHE),
f
it (MHARESHTHR)
returnd ) ;
HEIE Fchar i L (¥ FHEREMH);
|

M7-16 REMA wait WAL
MBERAT wait PHRBEFTHR  HEAERETHE, WEABBERETRPHAALLR
L, HAHA - RPEHEES. BN T - PBETREERAR wat PRHEBRARANRE
A RN ERBREERBBPHESHERE, WRT“FHRRE ZIHE-—-KPHE
B ARERNEHERMEEHHRME, B MERKFHESRE THRIL" RHERE
A 1) 6 % 9 o
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s EREMWET  ABKNRE WA wair RER FPER, Wik sleep ¥R W & issig
KUEKTHES, Bk sig(B 7-7)RAL“THEE K PHESHERME, EEEH
RTLETRABEF AR IR sleep i longjmp, MR B RE B A waic, ABER TS IFIE wait
BEPmES, Bl I AN THER-—ELE - PMEANTERBRITIFEE, BRTHEN
HBRER,FARERAR wait FEMH,

s MBEREHT FHEA "R IWMES, NS RA B fE 58, LHR AP S8
TR ESAETRF.

cMARBBEV“THBIE"KPTEES, AEEEH B wait PSTEF, B ML
BHHABRRA RS IHRAMHTHE.

#include < signal. h>
main{args, argv)
int arge;
cher = argv[ ] 3

Int I, ret_wval, ret_code;

it (argc>1)
signal(SIGCLD, SKG_IGN); i BWTHBRIE «/
for(i =0; 1< 15; i++)
it (fork() ==0)
|
Fv THRBE «/
printf( "child proc %2\ n”, getpkd() )} ;
oxit{i);
!
ret _ val=walt( & ret _ code) ;
peinif(“wait ret _ val %x ret _code %x\ n", ret_val, ret_code);

H7-17 M THREKENETHNAT

Ay, A—1EE I SRRTEAT17THEF, AFHERAFANSR. AT EHR—
ks, AP FRASENAR -EF (agc X1, BREER). (R) #BAR 15 1 FiHt#,
FHBEHR i ERERFRLE,  RYUBEFHEBHOBF TR, AEEHEBRRTRENR
JA wait Bf, IRBWATHARFENENERFRENBELHE. ZTRIABIMTEERAR
Ef, RERAR exit B CERFRBHEBLBTFR TER ret _code 9 8~15 i, H¥ T
B IHSEN wait FHMERE, B, ret_code BT 256*i, ERRTFHEM i H.
ret_val ¥ FFHBHHSTHE,

WRAPH—TSRABLRAERE (arge>1), M (&) HBRMHA signal KEW “F
HER” R+FHEES., REXHBENATHERBLAWEBR TRABA wait 7o JHTHE
Baat, BALHBRE—T ‘THERE" RPHEFS. LABRHRR, BXERE waii PR
RE—AAPHHRER L YXERLARETH, ERAUBANETEESR “TEHER
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F”; HEEEZR “THARE” RIHES, ABEFNBREFRBREBE THEMNRTHR
AEMTRERA wait, RERARAEATRKPHES -, SLYLHEBERA -1 “FHE
" KPBHESE, NESESRERNAELR, BARBRITRRE wait BER, X
RARXABREFHRT . B85, ZFEFAA wat B -1, SWKAAZANARR, ZE$
KRS, LABSHER - FHESE; £ 2 KHHD, LHRSEHFFETHERE
4

EUNIX B —2HHEEAD, FHE P exit Il wait HEWMBEERA “THERE" &
TS, FEMA it AGBELHRAERER “THEE” KTHMES. nRALABERE
BTFEEEA wait P, ESERRFEIN - M EAENTHRRGER, NREFARERT
EEFEA wait P, MEAKBEXE, EET-KAH wat i, EREZAETH - HEFH}
B ¥4, NFEBHABRRENBR T ARSI SS nic HEIFWAR init HE, W init #E
LERRTRLERA wait R,

X—-EHAMER, RIEXABRGTREMAH wait, ENATHEERERTFER. MR
EASRUBTHETHE, EXUTRERA wait, WY TFTHBERLE, H#BRGHMEE
THBLEK. flln, ZEEA 718 PH “RRE" BF. ZABZEENEESA XS, 5
XHEHE, G—REALE, ERIR—1TFHE, R, LHABHARELEHAT wait XFH
FHENOSEHR, RV EARHERER, A, FHENRESIRENAABRH. DR
LHABEBER A signal REW “THBRE” KPHES, NEBAHEXEBREEEYN
HERET, TN, BAHESENHBSWABRER LKA R,

{ include < signal.h>
main(argc, argv)
[

char bul[ 2561 ;

it (argc ! =1)
signal{ SI3CLD, SIG_IGN}; s BREFHBRE »/
while {read(0, buf,256) }
i (fork()==0)
|
Je Bara RN bof HTTIRER TFHE «/
exit(0);

H718 REAFEEEXFRESHLEENAT

7.5 MEMEFTIH

AHEEE exec SIAR—IMBF, ERA-TARAXANRARS T ERMTHEEM,
BT exec WBR2H, # exec MAZHFEMAFZETXNAE, Fexec AAZFEHATR
BEART . WBH exec IBRAEMBN SN B FHME SR, X REMAHMIEER
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HERE:
execve(lilename, argv, envp)

H, filename RES| M HRTXAMILAL,: agy B— T FREHBANRS, ZAF
HIEHBTRITEFNER, envp BA — M FHEH RS HEST, X—SHFFHEA RN
BENFSE, HARK A exec WERBHEF LA, W execl, execv, execle HF, XL
REBARKEA execve, Y, ZERMNAECKIEHREHH execo H—THREFEAMST
SHrE, wiw

maln(arge, argv)

h—8, W argy RARKEA exec MNE W argv WBF, ERFEFHFHROEAY “EF
=", ERUSENERTAAANER. BAPAHERERNERATRGTRFOERS. &
B LA~ H CIEF N startup FIRETMH AN EFHER environ RFRETTHHFH,

Wik exec
WA (1) XA
(2) SH®
(3) Fxre
W x
I
B EHHRIFE (WL namel);
RiF LT EMT, AAERFIFTR;
Exfk, AETRENEANR,;
# exec 8 ¥ M 5 M ik 53 2% [ B R 54 8]
for (5HRAEERESIE)
BELSBRENE (M detachreg);
for (HEEAMBRPHEEHESK)
I
SREFE (Fik alforeg);
¥R REBAR (K attachreg) ;
MRABHE, BEEARYT (W lcadreg);
I
¥ eoeciEHENAFHAARE;
% setuid B F R R IR R AL 240
MEERAAE, ARLArEFREFE;
K CHENRINTE (HE put):

M 7-19 FREMA exec HEE

719 BT AL B exec WHEE . exee H A B W, namei FR X, HABHELT
BR—AMATHRATRER (EBF) XH, #ﬂﬁﬁfﬂ?ﬁﬁﬁﬁﬁﬁﬁﬁﬁwﬁfﬁo nmiE, A
BiEXE, HETRTXEHENESEH,

B 708N TEXERER - PARTXHOSEER, TRTXH—BHITHEE TR
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L §.4
EgE B%
if g X d
BN
B Br /b
- 5.5
BXN
B2 BXxh
& bt
BXM
Bt n BXp
o
B HE (WEX)
B2 i
Bn ig
K g

B 720 —rATHGXHHBSR

¥BERF (loader) FFER. EHHUBLAK:

(1) EX#3%, ERRTXHPEEZLE, HBRUMTHRBBLEN—F “BE” (magic
number), BMEAH TRFHHER,

(2) FT 4Btk (section header), BILMR T XEFFHEB B, HHTEMX/ND, &
REPELHEZEERNAROBARRE—EER.

(3) 8% "3 B, WEX, & “BiE” ARE#EAHENRLEER,

(4) HFRE, REBTHRAANASXAHMANE. SEFANTHALBRERREHA
o

ik, XHAEXHBAARELEL, HFFTRTXGEREE -I¥E “BE" 8
ExHL,

MR- 1TEER, EHRAXAR-TEAREFSARTURIHEANHHFTE, A
I, EPDP 1170 LI AMBEEREBEANERSBHER 28K KSR THAR 64KC, K
BERREARETFERAEENER, RIWEDIRFAX — &,

el HERB TR XEORIGES, RFEXTERATHRTN, AEBRR B WY
BRAPELETFTXNAGTHER. BEHTHFRFANSHTETHREROFEIE P, ABEER
ZESPNENFHMEEBERI - TS ENE, BERECIFNFEESRRE—-BR,

EAHREAA exec MBRR—-HAFTHENML, FFURBN G -FHABELEENFH

O MEKERPDP I EBRENE. RENBTFEEATIEH S, EFHFRBEEXALHXIRERZ XM
BMEH, IPAXBATRAABIEE:. ARREACEITAEE, A—HERFTHUEMT.
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B, RAEFENFAEBAEEE, TURRLATHNBT RO ETFRASE, %
BRTEENF, REAMNBTRAER (EREFHRBHRYE); BB FHBRE
HEMNEANRS RN FRER (WRE) f, R_HFHES, IFHREE,

Eif exece MEHRENBABRPHREXE, ABBHEE detachreg I ZH#A R S EM KB
B, M TEXRHHRLERELYEEITE. KeY, BBBFAFKLTX, HUNERE
ERFNEMTHRPHESSIEMNBRAIBSHENEYE. AHENEHERABERRY,
LEHEA-ITRDMBLHEEBHNEE., CHAEA-TEERNBRARMA—2H8R, AE
REXAREIER, HEE, HETHGTXUHHNREREABR LT (B alocreg, at-
tachreg, 0 loadreg), HBHNKBRE (WHB) TAAS S ERESTTHRECHBENE
SRR BV AL E (“bes™), BMBEEMAMHIEMHERTHCOELOREN. B
B, WERHAE growreg WK “bss” BEMP ERBEX AN, HEXWAHFMENHE
MERT, BE, ENHFBRIR—TK, BERMENH#E, REIRAFUFK exec
MNEBH, MEABE exec VBB HFREFBAF, ETUHHAIETELIK. S0, AE
EEN exec HEHB AP _

REEGE oK FHA KDL B AR HMIE, HAyXEmhtZHFMmE PR ETFTXPE
BEELN ., ZRNESEFNEITXTFERBEEN. R, NERIAFSRERTRF
HBLETX, BHUERBHPARESAERFT R EERFCHNREFITRETEXH
L, BEMEEFHSHER (K sewid BF) MABRERBRSEMMIE, XRIH
EFT—FHHE 1L ER40iTie. BE, AEXAAEBE ipur BEE exec M0, hHE
namei i 3B H Ko HIE namei R iput AR FENETFRMXAXHEPHE
fl. 7 exec B, XHMREBXMTF-IHFOXHE, ERAXHRT., HABRAREHE
Hexec “EE" 5, EROAHBENRE, BT, EEARNT exec TN BT HE; EM
HEGREEAT, EAEREEHPHABLURET, TANRARAPAMET X,

#m, B720 PHBRUE A THE, BTERRABREAA execo ELHBMT
HEMMNEERD fork BN, EfRAXIBFUHMIBA, Y FHERRAM exec i,
CHEXREHERBIFNES:; THREXGFNE “/bin/date” f “date”; EMBREH
EBRNUAT exec MHTEANRE. ABEEXHREPRB XA “/bin/date”, REFH B
AABTURGE, HHBEECE - PTRITREABSE, JRLE, exec B argv BRRME 1
A SERTHEXAENBERE (WBE—14%), 28, #BRTRNERPERERFA4,
AHXEHHNEECHBREENERSE “/bin/date” M “date” BI— T ARMRFX,
RERRHBSHNEX., ZFEARK, HXHF “/bin/dae” HHESEBNAEXR, ¥X
GHREBRETANER, AKBEFAERENSHR (EXMPRFERR “dae”) HH
HMARK, EEEEA cxec 25, THERBRITENRN, MRERATER “date™s
“date” BIFZRE, LHEBARRAFA wait KB EHBR BT,

O PNEREVLE, YERZHORERF mv, BOXANEERSF p ARFXANERERF In BT FHREL
#, RAENRTEMHLE, AREEAPAAENAANE PREZER Mt 4,



E7¥ #ERH

171

main()
{
int status;
if (fork() = =0)
execl("/bin/date”, "date”, 0);
walt( & status) ;

721 ZEMAH exec TR

BHEALE, RIN—-EREHEMEXAREI B SETHRTXEOULHE, FRK
E@#—PETHRNAITHE. AERBAEXNIBERTHMFL: RIBRE, URE
XHBEBER KR, URERTREFIE-TMEEREEMNES, HHELEMEN LT
SHKS, BEBLSAKE. MK, WREXARBEEARAMX Y, PERTITHES
RFHLAR EHEER T ERNEXEHE, MR — Tﬂﬁ%ﬁﬁﬁ@%meiﬁﬂ e
BH—TRPEG, TX—REESEHARNEL,

!

# Include < signal.h>
main{)

Inti, =ip:
extern (), sigeatch();

lp={int* f; I ipREAEN AN
for(l =0z i<20; i++)

signal(i, sigeateh);
* p=1;
prirth{ “after assign to ip\ n")};
10}

slgcatch{n)

It ns

printf{"caught sig %d\ n", n);
exit{1);

/e ERTIAMLE «/

Fim, E7-2 B EERf RS &Re p, A
BRFEESRFNEXHEBAET AR, B4,

M72 REACEXEHNERFH

B, RENERIHRES, O
BT —-BENABRECENE p A FH,
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BEE—-1RPE. IREMECEATENSRPFPVEIR, £— 6 AT&T 3B20 it B
L, AEmEEBRR—~1 SIGBUS KPS, BEEAMEARFFIERFIFRMKTHE
5. #BERBAES, RANGTATERTRHITREAERL. AT, WREFUNEN
EXARELER K (HEX) 7, ARKARRNABEESSEH{ mitht. BB
Wb EEME 1, #RBAT FRBEPHITHEN, ALNERB INATHIR-1TFE
4. NEHRERE 1 SIGILL KP¥fES, R, ZHEBEBH,

HigSMEBRERRMEA A FeatamaN. H2, EXES PDP LM #REX
MEARE, FURHY UNIX REATBEXREERE—TEN, DRIFEH, BF
Fh—EARERLON BT FES. HUNRENEBRDBEAIRTHORS, A0
ENAFEFABISHECMBERAR—REANEE.

BELNBEIEFEEANE T FLEREATENRTE, DR THBEFREENEX
X, MEEXARBHESETRTIEREARE, EAF%E, Bk, WRELTHEBR
FRA—AXME, BAENTURE—AEXX, UFTEAF, X#, HHBEE exec PHHE
BEAREXKN, ERAEFMRTXAETAFEMECHLAT, XaEMRERENE, Wk
i, PMEEARE xalloc RRBEXHFENEFENEXXRSE—-THE (BHE 7-23),

ERE xalloe P, ABEFRIHINEZPEREXANEXR, IRRFH-FREHRIT
SR XHHRSI N EHRE, NRARXHFEXN—ITEHE, NRAFEIHENR., A
B SE —-MERX (B allocreg), WEEKMENHRB L (R anachreg), HHBAARE (B
% loadreg), HFHHBEFF AN AARE. DEARLATEXENE, BEHNXLHEFERF
# (memory protection fault), MBAEBRFHRX XN, ABRRI I FFAXMHFMEIER, W
NEESEERCHEANT (BUHARR), FELMHENHELE, ABENE xaloc HR
FEEYAEK, #H, YEERKHA exec # exit FHITHE detachreg B T8 X 5 FIH

EEGHENR, REF—PEXE. SERENAAENEXEHERTE-FEH
EX®, B, EXRMEATWUREEFEXROMAEE,

NBEERGER exec —FF i, RE MK E namei, BRI VAW AW 1 (3 iget
), K25, CEBERE altocreg H— RS- MEH, WS HEAKHRT TR
R (H1Z6.5.2 %) ATERE exec WB)E, ARERA ipot MR WAGI HEN L,
A, BT (BEEX) XHNRIFTASIARES N 1 A, DRETEBERX
{4 unlink, WZEXEHNEBREFE. ARRXHEANFIFRABMREIIAT,
HEREARREHFHE MR, HARRERAMENIAHAERIITR. HRRIITAT
FMBAE, AERSEZARRIFTAEFIRAS — X, ATBATEXRP KRS
PG NEL: MBEP A exec MIT—PH XH, WEHSHRBRD —1EXH
WIEXK, Hit, WEERE allocreg PRAMBI W AMGI A, KB EAERIVRBE
SE, ATTRRTEAMAE, YHBERKAA exit B exee PRBERELXAH, ABERE
Wik freereg PEWR—K RSP ARSI AR, REXRIVARETHE M. RNKEFT
B S T X R .

win, EEAAM exec WITHE 7-21 FH “/bin/date”, BEEXAFRE 2IT B EXFBE
B, FHBERTNG “/bindae” B, ARNEXHR—TERA (B 7-24), AEERS
GES RN (W exec RBB) o 4 “/bin/date” B AT, PIE AKX detachreg
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Wi atioe  /+ AREHBEEXRE »/
WA TRITXEHEINTL
Wit &
]
f(TREXHEFRIHETK)
return;
f (FESEIFTANELHRENE LK)
!
/v EXREHFE, HERBIHAR +/
BER;
while (BEKMMNEEREA)
}
S BRHATN FLREBBREAK =/
5 msmi;
X ;
B (M KRTREA):
#E,
Kifs e 1;
i
HEEMERER (X attachreg) ;
retun;
i
/e FHEXBEMEXR, PE—+K «/
SFRELE (W allocreg);
(G CIE-F-1: Eoud g1 E0A
TRENHEEuEE;
BEXMEIERTFTAXHF LM RN R | (I attachreg) ;
iR R A LR TR R
AR 1 ¥ 533 AT B
glse /+ BMHARRARNERWHSHL =/
WEMHETRARE (M loadreg);
HEBREEPHXRFEE R HE;
| 1= §:4-

—_

B 723 SREXEMEBE

Al freereg, BRI FHOSIHABB A 0, MBE “/bin/date” FE—KEBGHR, ABBREN
i " /bin/date” ESIVAMIIABME, ERFETH, RIIVTANIIHEERO0H BN
FER#EEP, B8R~ P HBEAH exee AT XH “Dinwho”, AEBLEMHE “/bin/
date” FFIEHNEESI TRSELS “/bin/who”. WEERXRFRIIN M T “/bin/who” B
WA, BEEXFELEMABE “Ain/date” MRIITFTH, ZBEBIAABREIWRXHEF /
bin/who” MIEX, FUEHETHERENERF, B, ¥ FEANEFEFEXXHAETITA,
HSHBRELN 1L, 3, HERFARENIEZRITAT,
EEFXXEENRESEBEE R CHT - ETFHREIRE, RETHER TR
EBWAH (M) chmod 2 AMNTRITXHEER B XHEB, -1 EBRRT
— P REHEEON X, NEERTRERA exit B exec RBEHBEEXRNEK R
W, $FABRAELSZEXHAST, REZEENSIAREREN0, BRAZRXCFHSEMNSERE
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EIRTE K%
inidete e
- 2 ﬁtﬁﬂ» it L ExK
Mbirvdate i =TT :
HHERIE S s T
: TERSTE S Poind
5 - in/date
et M E XK

B724 BRIIFTHBRLEETIRBHREER

MXEK, EHERFEXRAE, HRII TS5 AERMR 1. 45 P HERKAT R4,
ERHMEEXAHEXRERT, #ENESINRRBEN, BACHANXHERE DT
EXH MREXRELENRE, ABEFAIEXMEMN /OBRE;, DRENBECHEE X&T
~ B EEL, BAMNTREBSG EREAEXHBRAXGEREFRAEIR, RITELES
IEFERX K.

ABRETHIRATREEE B MM ESCR R

(1) MR—-IHBUBHFAITFEXHE, SHERITEXHORE, IMXHHEX
o

(2) MB—PHBBEXHNITFATBRFRA (chmod), FEHEHUEABFELE, MIXHFRN
BREEEXERN,

(3) WR—-TEBM XN unlink, BREXHCFFEFXHRESD, FUREE
AR ERTECHE, AMEARAFFHEERZIXHFNERT, BHAEAFEZEX
K, FUANBETRERE, DER—-2EK,

(4) MR- HEBHEREXHRE, BARXERFBAERT, SFEHEHERL
HHE. U, 2B ENSE-HRERELAE,

(5) MPERNBEAHETHHREELHER, NEXABRLSHIREEAN., FHEMHK
B FzE, REA—-THETERREATEREXE, HABEAFEM,

ERFAMRLT, HENEXKLFAHRER, BAEARBRBRIXHERESRE, EF =
HERT, AEFREEMXTEENTAELOME, 48, AERAIRTEREERA
BEXRE (HSIHEN0) FREBKE, ENHRLAA open, unlink A umount (S, 1,
IMa) R

MR- EERH exec T EER S, WEREMMER &, fl0, —THPRA

sh script

shell #BERIR T HRE, THRBBA excc B shell RMAT XM “script” P HIM S, MR
AHEBRER exec WTEERS, HARAWHREFXR, BARAKLARAARII VAKX G 1
MFEEL, LB, ABREN 2" HEXR LS, FRHE8, AGLES “¥ HWEL
g, AAZERBFREA-TRK. ABEREHRARBEERESHAENBR, BAFREE
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P, BEXXHMBEHER.

HEREEERGE WM fork ZE WA exec; X, FHBET fork FH# N LB AT
M, R¥E exec PRAFEBIER, ZHMT - ITFARTAHBREFHRR, BXRA RN
Aa# I —TRERA, EWA-1THHNEREN TN HERETEGET R R
Ritchie #Hf exec Fl fork ERB A ARIMRERAMNFER AL R SfH UNIX REr, i
#t Thompson AN EFEMNAZABEBAOUBDETUERERZAA fork X (L
[RitchieB4a] 1584 1), ERGHEH fork Ml exec W F AL R HBBER, EBHHER
o BB IRER AR ES LS X HRRF, XERTUEGHRIRERAERT M
EILEIE, 7.8 3 shell M#] FHRERX -,

7.6 HEBESAPKRIRS

HERTRTAPRESS—TEREXE, EMBITHRERS. XRTAPRIRE
NUHEIEREAFFREMERAFHRIRG, BHEEHHY sewnid (REXHF D). REA
FPIRHESRAMKEETEENAP, FRAPRASHTAFUEN XARFAR. REX
BRI E T R kil A REREPKES BT R, MR exec
T seruid BER, RYU#ABRBMMHEERERA servid i, REAFHEBRBEEHAN
APHEAS,

—4 setuid BEFR—ATHREE X, EMEFTRTAFEDH sernid EWREHN 1. =
— P HBRT A setuid BFH, ABKABRRAPHM o XPFHARAPHHSRE BXH
REZUHRRES. X TRABRRIMEE, RMNEBERPUFZFEHRAIRFHAPHRES
(saved user ID), HHBU—~+HFEUXFIFRZEAXARZ4E.

EH MM sewid BiEEBXE:

setuld{uid) ;

He, vid BFEMRAHPHRRS, EHERRARTARAPRRSOLGHME. MARHARY
BEEHPRFRREAESTS, NESXFHEBERZRTRA UEPHNEER A FRSAFTRA-GR
SR Y ud, NRARABNARALPFRREAEBAE/,, MTABR udWERLRXEH
PRERERERFVEPFES, BREF XTHAHAPHIRESEN ud, FN, R4
BRERD -8R, —MkE, I HBERKRMA fork WER T B RN EIEMEHR
BFAHRRS, HEREEA exec ZRHFAE,

725 I BRER T ERRARA setuid, BERFXBRTFH = EMNTRITXGERFTEEL
“maury” (FHPERIRE 2 8319), B setuid {19 1, FBFFH A PAHAERIITEXS. BRE
B “mb” (APHEHRBSRS088) A “maury” 75 ¥ %H X mib M mawry, FEEXHETX
HMENWFEEEESRIEFTR, AP “mb” ERFIIMEBFETUER THSEL

uid 5088 ewid 8319

fdmijb — 1 fdmaury 3

after setuid (5088} : uid 5088 euid 5088
fdmijb 4 fdmaury — 1 '

after setuid {B319): uld 5088 euid 8313
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# include <fcnil, h>
main{ )
i
Int uld, euid, fdnjb, fdmaury;

uid = getuld() ; s BMKESHUD »/
euld=gateuld({ }; /v BHEAOUD =/
printf{ “uid %d euid %d\ ", uid, euid);

tdm|p =open{"mjb", G _RDONLY);
fdmaury=open(“maury”, O _ RDONLY);
printt{ "tdmijb % d fdmaury %d\ n", fdmjk, fdmaury);

setuld{uid) ;
printf( “after setuld( % d) :uid %d eud %d\ n",uld,getuld() ,geteuld() ) ;

fdmijb = open{“mjb”, O _RDONLY};
fdmatry= open( maury”, O _RDOMLY);
printf{"tamjb %d fdmaury %d\n", fdmjb, idmaury};

sotuid(eud) ;
printf{"after setuid(%d) :uld %d euld %d\ ", euld,getuld() , geteurd() ) ;

B 7-25 sewid BEHRATHHT

ZH A getuid MBEK WD geteuid FHEB P “mib” WREAPHIRE 5088 AARAH
FHRRE 8319, UBERBARBTAXH “mb”, BAEHARAPERRS DIOFARFE
BB NERT A, BETBTFXH “maury”, ERAT setvid EHH XA BREFE AP
VERBRIEERPHFERS ( “mb”) 28, B4 EE A B4 & {8 & 5088 A 5088, BI
“mib” WAPEHRS, REZHFBTLUTAXE “mip” T, BAENERHAPHRRSXE
YRR EFATR, HEPREITFXHE “maury”. BE, EFH setuid BHHHBAHFIR
ERHERESENABAARIRE (8319) 255, BH=ZTITENEA LT H 5088 #8319, &
ERX—SBERE—THRALUET—F “seriid” WBFE, FENARAFrPHRRSEECHE
ERAAHRENENTHARAFFRESZREREL,

AP “maury” 87 LRBRH, HEI THERN:

uid 8319 euld 8318
famjb— 1 fdmaury 3
aftar satuld (8319): uld 8319 auid 8319
fdm|b— 1 fdmaury 4
after satuid (8319): uld 8319 euid 8319

HERPFPHRRSAERAFRAS R 8319: EHBRATHITHIXHF “mb”, HEHT
UITHFXE “maury”. FRE cEFREHAATRTHRE K seruid REWHR KT -
A setuid AR &, ENATAEX#HFTN. EHERIRFNAFRASHERE
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BRI FRERA setuid, XMUBFEHAFGRRSEFREIRTFOAAEARS, ATikE e
BEXNEHRMFHRS,

APEERARELNFHETH gn BRE— T REBENEHREAR seuid WBFE,
login BFHRBN oo (BEMF) WHARIRS, Bk, BEARAERAAERS A
roote EHERSEHREENERE, 04%, Y—DERY, EHRHREMEA setuid,
ARAENAFBEVRSNAERAARRSERRBEMMASHRRS (FEXH “/erc/passwd”
PR FERFRE ). login BF B 5 1T shell, & shell BT RAMEH P AEIE A
FZHAPRRG,

¥ mkdir 2— MBI seruid B, B 5.8%, AAUYARAAFRENBRArAY
HFENARGNE-THR, ATERBEHAFLARFAEBROEN, mkdir 2 — TR T root
GEZAPFITR) B seruid BF, HHIT mkdir if, #RAFEEHFHFRNER, BdH %
mknod A ARR—IER, REHKAZFNHEEXNERNRAEER P HEFRER,

7.7 BHTHBAIKXKD
B BRI brk, — D HEBAT LS R EE B KD, brk HiFEELRE.

brk {endds);

Hip, endds FRAHBBRBENRBEEIE (5RY bresk ), H—MHHEEEM sbrk:

oldendds = sbrk (Increment) ;

Hi, increment HELFEH RHE AN S break HAHFER; oldendds 2 # FIBT# break .
shrk B—MEAA bk HCIEFTERR. NRAHMNERRMMBIBORBEIE, WHILH
FEZNBEBBREEREERNZE, PHARMEBRMMSTNEZBY RAFARAEES
Ml WHEREFNERKXDRBNTRAENRXE, DRFNBEX SR 4B B #b bt
FREEREES (A7-26). MRKREELS, MAKRAMAAE growreg MBS W R F

iE bk

WA : ¥ broak
Wi £ break 4
|

HEENEEK FH;

i CH S k)
F(RELAREER
|

RO,
return {8);
{

#HX oy kA (WL growneg)

8 57 9018 X Y b Ak 2 ]

R EERANEIRE

726 FEMA brk N
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(AR E) HERRE, FMMIFRHKRPITFER, E—PHRRAEL, WEEREBEIFH
EESEAE, HEANERT, ORENFHIERTEET, ABEUHEER G UESHY
Zh (FoEHFRHAITe). MBHBEA brk KRB AR S RMEEE, WHEEERATE
TE, MARBEFRER THONE SR, WFH—TEHEBEE.

B 7-27 ST RARERM bk WEFRE - & AT&T 3820 it Al L21Tef M i .

# Include < signal. h>
char »* cp;
Int callng;

main {}

|
char * sbric {}
oxtern catcher {};

signal (SKESEGV, catcher):
cp = shrk {0}):
mintf (Corlgmal brk value %u\n", cpls
for (43}
‘ept t+=1;
]

catcher {signo)
int signo;

i
calno+ +;
printt (“caught sig %d % dth call at addr %u\ ", signo, callno, cp);
shik (256);
signal (SIGSEGY, calcher);

original brk value 140324
caught sig 11 1th call at addr 141312
caught sig 11 2th call at addr 147312
caupht sig 11 3th call at addr 143360
++ {same address printed out to 10th call}
caught sig 11 10th call at addr 143360
cought sig 15 11th call at addr 145408
+ (same address printed out to 18th call)
caught sig 11 18th call at addr 145408
caught slg 11 19th call at eddr 145408

E727 MAERKES 0k BEHEY

EF R B FE signal KB E “BiEM” (segmentation violation) P MWESZE, ZHE
W sbrk HITERH EMH A break . R, EHAEN, SREREFFEHMIHTR
NE, B EBEA—-MEHEREEMHELE, AMsiE—-TBREAKPEES. WE%
HE2E, B catcher WA shrk A|IBX F A 256 T F W, HBRAFEI DB I HEIIT,
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BEAFBINEESzN., YA PEREHBRERY, EMdBREXERE R, ENELES
ERPisL, m3B20, 2RE—1TEBNARK., THREWAERPNBINATFRLA, U,
HHBE—-THBUHEN break i, HE—-FTTHRZHAEN “ESE" b, BHEREER
MHEN, BH727PHRERREX—HAR: F—Ksbrk FIAEE 140 924, XKHABZER
EFT 388FEH, ZEIB20MHBE, TR HF2KFEH. BHBHALILBT R, H
ik 141 312 B, A HBAEE . BRI catcher ¥ break {HIE I 256 ©F A, ¥ break H N
141180, B F -1 OB at, BHk, #FBE X7 A HEFTE i Bl R M b,
141 312, EX—X#BBAsbrk 25, ABOET TN FR, Hik#E T LA F 485 5088
2KFH, —ER 143360, TERAMN M break HIEBRFXHR. XK, SHABHRRKEEH,
HEMERA 8 W shrk, AEKEET. Bk, — P HBTLUABRT HIELTE break H, BR
XEAFHEFRI .

YA R, ABERT—TREMUT kMR, A TR R, —THBTS
MEFEUFAHEREA exece ZA (HP) REH,. HEEEERTHEAHHEREE
AR, EHDBERSHRSEE ., YRBHN, HLEF4 -1 FHEE, BAKAECHET
B-AMHaaSRZANEMET, B (B REHPESEXRDMILE, ABRA
HEZEFRBERATREHN NS E. REVERXSRFNEE, KB EEHRREEA
brk AW ] —#, YHEBMEPHERR, #EREBTEETHLFTHRENR,

7.8 shell BFF

AECITIRTAEhell BEF MM TENEEHNHHE, BRchell BEFREHZEHARNE
#BE, BEXAVHNAABRAIMXRDRB T HLTNEF. BT72858U7T shell BFNER
B, #ERTRFHGT. BHNEFESEHNEE.

/v ERSTER "XGRT A/

whila (read(stdin, buffer , numcnars.) )
i
v SHREE o~/
fF(/ HETEE L =/)
amper=1;
alse
amper=1{_
s T anell RIS FHAMMES B »/
l:{fork() ==0)
i MEKEDI/QOF? =/
Wi/« WEHEERm 3}
i
fd=creat{newflle, fmask)};
closa( stdaut ) ;
duplfd);
close(fd) ;
e MEREEEER +/

B (/e BMIEBTA »/)

pipe(fildes) ;

B 728 shell B H) EHFH



180 UNIX RAE £ 8 & 3

if {tark() ==0)
{
I REYTHE-ARAE =/
close(stdout) ;
cup(fildes[ 11);
close(fildes[ 1]} ;
close(fildesf 0]} ;
se REGEANE » s
/o FTRIFHRTAS »/
exscip{ command), commandt, 0);
i
v FETHR RS =/
close(stdin) ;
dup(fildes[8]);
close(tildes[0]);
close(fildes[ 11}
e FEREAENE »/
|
execve( command? , command? ,0) ;
|
/o SEEBRMLA R
* NEANERESTHERY
®/
it {amper==0)
retid = wait{ & status) :

A 728 (&)

shell FEMNENRBERARZAGST, HER AR SH2EHTHRE, T shel
FHERARNGBERLAXRAFEMRFANLR, AXEF OBFLEIX-K. WE
shell RAIHBMAFHAERE — T HBW 4L (build — in command) (H 8, 4 od, for, while %),
BLAECEARRTEDS, TUBRKAHER, TR, EREENSR-PMTRTXH.

REANMSTEE TR %28, b

who
grep —n inclide” .c
Is —1

shell #BREA fork B —FFHBE, FHENTHFEGSTEXNERRF, LHE, BH
PIEFEMAN shell 8, FHTHBARSTERE (exit), REBHFERET —T@2,
ATRSBRENL MR (EEE), W

nroft = mm bigdocument &
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% shell BRI “&” HSH, ERE-THBER amper. EWEFKE, WA shel £
BX—-HBERBERR, ERARIT wait, MBZHERFHWEARFEAT —TRF17,

AP T TERERGBA fork ZBEHR shell FETHW T EIE, FTEHEFRT
HEM B -, W

nroff— mm blgdocument > output

FHBQIBRM ST EX MRS, NRGBREK (Fwm, KIERATTHRE B RF
tlg—4 ), FHBECELER, MRUBEDY, FHEXAUMNGERLXHIR
WS RRR, REREXHHERARAEENEFERNAORLXAF. RET
HEXANREAEXANBEHBINAERT, ATHEREATHEFNEXSHEN.
shell 2 22 14 28 {p i) 77 B B 85 52 16) 7 M 480 b S0 OB HE G R D0 £

P 7-28 s IS BoR Y shell R HH BN EEHMSTHEE, M.

13-1 we

LUXHBRA ok AR THEZE, THE
flg—4HE, ZETHEEFHAH fork, EAE
MTHBELHEMLTR—ITRE. AB_-1T
fork TOIRM T THBEBRGX 1T HERH
(ls): CEHEH, BHEXATHIRNERL X
A%, AREHEMRFT. REEXAR
RNEHEEHAFT, RACCERET. BEQ
BENTHRE (s) WAAHE (we) BEREXRH
shell BB -FHE (LB 7-29), X4 HH
(we) XA EHEREBAXHE, HEHNEFES
BHRR, FHANEERSAIABRF. A
B, #BEMERMEERERF, BNECEFAEBRERX HARHNT. KABRMTHASTH
EoAMARD MEASTHRFEAEBRERRG, I HENREZIA T HBHRA
Fo Fff, RAR shell BB TR TFHE (we) B, REHREREE —FHHKT. 4 we
HEBHE, BT ABE R, shell LM, BT KM

7.9 BREE¥MBERE init

FRAEAREET “A%" dBRRMEL—-ALTEEIRENRE. AXLERANS
KWHARATAF. HHEOERNFAONSHARE: FRERRRALF, FFRNT
T FRX—EFEEME-FASLR, BHHENAE, REFHRTREREH AN
& EM—WHFE, EMNE-PERNERTHRAFERL, RAWE T4 &HE, BRRUS
AEMMABRREAHEER. I/MBFITRNALAELER, ERRAKNTA TR
B, £ UNIX R4id, AXNBRLTE - TRENDAER (BoR), HEARANF.
HERDHBFEABACHER (AAXH “Juix” BA-TREFRARKWS -

wait

exit

write

92020
£

B 729 @27 1w HERAMNEER
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TXH) PRAAR, EABREANER, AXBRFEERSEARRGRGHMIE, ABRET
fhiztr (I starr, B 7-30),

REHEMBEERARRELSH, flin, WESHEMEARIFSHOEE, WS
MEAEF TS EAAT, WBREXEH., HETSE,. IREIEZRZE, AEERX
HRELKIH (), FRHFBOBEIR, By o X, WHAHEERNE 0IH, H4H
(/) BAMBOWEWER, FHEHMB & T,

NiE  start Je FEWMBEHLR =/
WA: X
Wi X
|
IR MABRESH,;
=M,
TR O MR
P {fork) H#1;

[
Fe BLib BB s
FEE;
MEMHED nit 2 MR ;
T RE AN S E RN
HAERT ntOABRAAKTEELBHPEE;
HERE: MABEERA %,
s IFRETRE, nt BBAR kA,
+ init W 1 exec A7 7etc/inlt, M R HEM A
«MMEV, SR “EXM” BAEE
*/
}
Fx R OMIEGHESE -/
E (fork) PMBUHEE,
so BB MR SEBFE,
» REASERAMLERYEIRFANRES E.
» oA — R
»RBOEXERFTEE, BRECHEUR,
®/
RiTHERBTHRH;

B730 REAENNE

LREFHEBIOMFIRZE, REARESHB 0BT, #HRB 0 WA fork, BAZEROR
EBLEEBT, FUEARBENERANE fork, M#RE, #81, CETERLE. €
PR TMEEX, FEANENERBE SN, AWERENAPELETL. #8 1 HKKX
PRIASEMKRD, RiE, ARBE, AAEBEEAENARAFRE. BREAEERT
HBIMEPRLELTX. #B 1 EEFREFNAFAFERLTX, ABELE “EB” AR
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B, RERTEAANEELNRB, SHBOAR, #HE1RA-1THAPEFER. #RO0E—
THRLOAHE, TRARENTEELE. #BR1MEX, MAAEBLIMOAE, hEHRAER
H exec LIBATEF “/ewe/init” WRBHR. #E1E-BROTFRNHEAA exec MRTRE, #
B1IEXEERAITEL (int) HFR, BACAEFTOARYWHRL.

AHLHBERRE M exec HWRTEEBAIARB I NA P BUSHE? EAXTUHEE
MABEFE A exec MABER, BXEH-ERHENETREE L. I THEE - EH,
exece BEENEZMESHXHEZ, TARREWEXENERE, HARAPSRSHXHE. XH
N init IRERNTE, WRENEHEDIERLER, &F exec WRBEEL, HAAEE
—BAHR T SRR,

#HRE init (B 731) B—THBERE. ERTEHM#EEN, B SEEAPE
RELEMAHER, HR init XY “Yere/inittab” RBAXTFESHPRABRPE R, X
# “/etc/inttab” B —EFTFHM, BHHF - “BiR7, WREFES (BAF, 2APF
%), —4 “Hk” (RIBE7.43), A—ABFEX (LA 7-32), #& inic BREXH, W
REBAANRESRTORSFAFECE, Nag—1T3iR, AW RFEX. M
m, ARt ABHREFREAFRE (RE2), nt FE-BETL gerty FHBRERKH
MEINRANEKRE . getty FHBESRF - EMER, XHPAEBERS, BRI
—A B shell, 55 10 B HER HAM shell. FM, nit #FRWUTRERAH wait RN FHR
AT, URAEFLABMBIBEEERN “WIL” #RMNET,

Wk init /e it B, BREHAE1 »/
RA: K .
i
|
fd=open("/etc/Inittab”, O _RDONLY);
while (WP E-FTHIHE)
]
So TXFRHE T +/
f (MARE! =SHmEH®E)
continue;
e REBLE »/
if (fork()==0)
i
v RERETHE =/
P exec AT H EEHEFE;
exit();
|
o nit EEFHE, HE white {5 « /
;
while ( {id=wait({int+ )0})1 ==—1)
{
Ao BENEEEXHBESEHTHERE, WHYEHEKEEXTHR,
EM, B% white BIF; =/

B 731 innBEEMEE
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Format: identifler, state, action, process specitication
Flelds separated by colons.
Comment at end of line preceded by " #°

cO:: fespawn: /etc/getty conscle console i HEPHENE
46: 2: respawn: /etc/getty -t 60 tiyd6 4800H ¥ UHERES

B 7-32  3CHF initah BB A& )

UNIXZEFHHBRE=MH. APHE. TPHE (KX demon #8) REOCHE,
E-TRERZELOXEHEREAFAHAE, EMNSEITLREKE, TPABRSEEA
FRXK, WMRKTREN®R, MEBNERMPAL, RTSNERXHES, FTHHRR
L, F%. #R it T ERETBNRAREFHRNTIER. BHRAARTUEE

RENHR. BEARRRA#E -RETTARE, RAPHE-ERARERARSSH -

RHEMBE .

BLEBRRENEEET. #R O ENEHR, WHEEWHAR vhand, ## vhand
HE—SERMNERAR, BOABRERMRERIRF T URMTIFHERE, HENTNRER
FRABXRMRN, BREMEZAEABHN -84, EMNTUAFAEIREAATHEETR
HEREARESEN, AWENAEIEX. AW, BOABRAMNSFFEERE, BREY
BEMBAEHRARAEE.

7.10 EEE

EARNRTREABRLTXAMEGARROMREEN, REBA ok B HHIFTH
HUHBREENXEAR—TFHE, TREXEAR ok RS EDBEABRENF
FRLETX, SHEFHBAZREAM fork HARFBHIGT, HFRHACRTHRE, FiFH
BRABRAAN exit RE L., ext IAKSHBHBRR, HRACEHIHBRE 4 "THE
” REHES. PR ERTHUHRERAN wvar FEMRTI FHENEEMERL. R
G exec AFAPARKBHE, WA TTRITXHHREERIETHBILSE, WK
WEEHABPOE, FRETHTXHIMI X, REEXRCEMEBE I A3E THESD
FAZANGT - TEBFOEDINE, REAFEREARFFEIRRERAA setuid K seruid B ¥,
DRMBAEP, RATBBEEXR A WHEIRITEF. REFA brk 2AF T #BRRANE
R KD, #BRELRERA signal REMETIHNEPHESHLE, HEEBER KT
W Ee, ABXEAFPRAMAFRENTERETX, HEBAKPEE S LM &R
#, READHARKERMA kil REAKVEES, HELFERA sepgrp X BEWRA|FHE
BAKMGSWER. shel FRM it FREAGENRRAFEAREREX ABERBRAER
ZEARPARRIAGRANE. shel| ARFRARERARBRBRFS, EFERARERA,
RSN AR AR R, A THE, ETHEZAREEE, SFHRAFRBAGURIER
S AR HRET, KE0E, nit ARSEZWHTHE, SHAEHNXRETHFHE, b
Rinit ERMBEN A TFHBRET, ot #BEAIBTRBENIIE, TUEREFGE -1
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HHFHR, XEEXH “etc/inittab” FHERE L,

7.11 A
1. E—1TRREHE 733 PHESF, RENEEREEENA - 1T XHHERER.

main{ )
f
print{ "hello \ n"};
It (fork() ==0)
printf{"world \ ") ;

4

H7-33 RHEMA fork AEE ORBRFR

2. BRE 734 PHBEFNSR, FE5ETIFHBEFNERELE.

# include < fcntl. h>
int fdrd, fowt;
char &;

mam(argc, argy)
int argc
cher * argv ];

If (arge ! =3)
exlt{1);
fork();

H( {fdrd=open(arge] 1],0 _ADONLY))==—1)
exi(1};
H({tawt=creat(ergv(2],0666))==—1) & &
{ (fwt=open(argvi2],0 _WRONLY) ) ==—1))
axit(1};
rdwrt();
i

rehwrt( )
f
for(s)
!
# (read (fdrd. &c¢, 121 =1)
raturn;
write(fawt, &c, 1);

734 AHREXHFROIHARS THE
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3. EFHBE 7S hWES, KR AERER - MEEERNE, METMNREL
~AEHERNRSREFAaRE? '

4. —M kW, —THBEGNLSLBZY, DRKIAEFAIAE —HEKPNHES, RS
KERH LA (BRE—AHBIDH E KK interrupr P W E S HRWM,) XA &Y
DA e 1 2

5. iR ARG kil T,

6. 735 FHMBFHEE “THRBE" KPWES, RO T LRI EEIMERR—
B, EHRBHPHESARER. BRNAREH A7

# include < signal.h>>
maing }
i

extern cateher( ) ;

signal( SIGCLD, catcher);
if (fork() ==0)
exit( };
s+ pase FEERG, HIEH - 1S =/

pause() ;
|

catcher()

!
printf( "parent caught sig\ n");
signal{ SIGCLD, catcher);

735 HMETFHAERERIHES

7. MR- ABRKB T REEEKPHFSAFRAMULAHE, AREXHERKIZES
HENERR. VEESABHYIEHRPUNR—E2H “core” BXH, FER oK, EX
K. #FERXAHREHEXST, APUSTUAGEHZ IR ERENARME ., #i
HEAUE—1 “core” XHHNEE, MEXH “core” CESMBARFHFE, WikN LT
H? MRFTABER—HRTHWE, HBENEMEAR?

8. EFXRE 7-2 PWERF, KP4 HBRAN T HBEEKPHFES, TE -4
HEBERPHES, TRNERKDPHESLHAEEMDTRAAED S E4 A48

s REEAR ERPHAHEEY, ERH P EABBERIHEM,

s ABHARZBKPERES, ABAFPEFHEA signal.

9. EHFITHBMKPFESHEL, FAKASIRETHE - MHEBEENE 5 FkaY.
SEELMYEKPHESRENES, HAERHESLERBGEE . ARIAAEEIEZE
FERASHERPEESLAEERE? XMEXERBSDZ#ETHKTHRESHLHE,

0. MEAFEHBRE T ZAFARATHERT I #PEHARER L, X, BT -8
P ES, MATERE (longimp) ZEEK WA, WREXTHEINESLEASH, AR
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BLANBITERY,. SERAETHESARRFEON, £RE VE, BRU—4
HR#ATR (PHN) AREWAPER &, MBSD RA A A ERBEFH FHNGTESR
WA, W SEE — R

11, &2 mkdir HEEXRNEWEHAREHA mknod B - HRLE, REFEAAER
Filink B, HBRE “.7 f0 “. BHARAREA LN ZARSERYRER L, R
=h A EE, RERMASAERAMA. MREERTH, mkdr BBERIT 4%
FHES, BSREFARA? DREIRPHFESRATHEEH SIGKILL X 2EH? MR
REEXARKEAA mkdir, B REGEXDFEE.

12. SERAARKABRRREN (BEECBRETPHMRERL), RYEEERT
REARBRAAR - THPHZENABEERIRA A EN, EERERTHES. dft4ad
BAERGTRERAEARENRERTH{ES?

13. R TMHBEREHAZEHHEERFE S, EXABRFUIAKPIEHFS. H
RERREZRE, AEL4ET -1 PHFEENERERET —TEVEES. (M. —THPE
T (BREAK) @#.) YABATHERN, #EEHMTA?

14, MRFILNMMESRARNRER MR, ABRRENAIETRIAKFLE &R
Bo BEMNKHMKPEESEZMHTRASE: BEFS: ERMEBRKZERE; &
HGTFENBRY. REFEFHLARRFSHRF? fi: BE I+ ABERAT -1
“quit” KFHES (BASHE-ITAGFHEH) A— “intemupt” WPWFS (EESAS
FIERATFHME), 4R “qit” S, EEELHE “interrupt” 5, BHHFEEFREL?

15. ZB -1 FRRELERA:

newpgrp {pid, ngrp):

ERZAHEDERF RS pid FERHA - BN EREXIHOHESA ngrp. THRE
TEMARAIZE —REMHNRER.
16. PR M T RL: EXE wait FHBTUBERESCTEA4 L, REKSERM TE,
17. 5B -1 HAREFAOER:

nowalt (pld) ;

HP#BRAS pd BRTRUZERAHBRN—TTHE. SRAXIREEMAN, #
BREAAHBETCHASHEZTHEMNRY, ARETHRBECEAETUINERSETHAEN
HBEXET, NEOMEAX - FR? [WHRIR - REFANKRAIHRESER “TH#HE
" P ME ST R, .

1IB. CETHEREEEBFUASBETETRETBA— “starvp” TEF, X—F
BFRABPBFOIRN (man), URBABRTHBEA A exit, M starup TRFE
APAEREEE A exite MR (BHEREKEBFES) EEBAERAREN
startup FERFBEH B exit, MEREFAHR?

19, HFHBRAHSBEH exit i, REWEA wat BAHAELRT B FERBEM exit()
AR exit(n), WR-IPBEFRERM ext WERAASH, wat REHHEDMPE? W
I EFARBE R,
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20. WHigH 7-36 FHABMA exec RATHCH, SREHAHE? ARNTMBREBEL
BRIV RPRERY?

main(argc, argv}
Int arge;
char "argv[ ];

execi(argv(0],argv(0],0);

W73 —1THBRNER

21. IRE, REFEA exec WRE— T SRR ERERGTAXMFEHRE TR, 4HF
PH#ATHE 737 S REAABR? E “aout” BRE T30 PHBFEREGFENEASR
B, MXaREHAHER?

main()
|
if (fork{}==0)
|
execl("a.out”, 0);
priatt("exec falled \ 77);

M 737 —PMERENESF

2. BECEEFAR-ITHHEEEA — “Hig” . 85— 1#84HE "R
" WEN, BESR—/1RPE. BER—-FEAIE (Br: SHRETXRE), HER
HEWEENN? ARLEH AN TR ELAPEEYER?

23, WA FIH S M, Mk open, chmod, unlink 1 umount BAEM B, #Hi, %
XA HIFER (unlink) B, PBOWH B B A B 304 R B £ 4 THE?

4. BEBPrPEAR—ANREOSFEXH “ete/passwd” AP, XRITHIEEESRT
BREPFERXHENNE. BF ppswd AW B P RBHECHO S, BELARERFF
RERMBANDS, XTFEFOAAEBHFEX—K?

* 25, LT T 3 shell &5 57, HF “a.ou” B—ATTRATHE:

chmod 4777 a. out
chown root a. out

fr 4 chmod B R setuid ff (4777 h W 4), # B, IMLEFAEF "root” BEERAF, . AT
EZAwmSRVRTERELBEFEAHHRO?

27. BFTE 738 FRBF S REFAMET R 42

28. RN malloc BEHBEEARB ok GABSHNELSHHRBERE; HRH free BK
LLBT i malloe #F M FEMEE M. BB EREMAER N,
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L
1

maln( }

char ‘endpt;
char “stwk();
int brk();

endpt=sbrk({):
printf("endpt= % ud after sbri \ n", (int} endpt) ;

while {endpt— )

|
it (brk (endpt)==—1)
i

printf(“brk of %ud failed \ n", endpt);

exit();

ptr=rmalloc {size};
free (ptr);

B 738 B AR 2 W A B

H size R— I EFERH, RARLENFYE; pu R HERHSRE RN FRHHEH.
Y ptr FA4E free B, EL R B LY malloc BRI, HERBAXTHAH
29. YEFETI9FHBFMN, SRR BARETFMPIEMERE—

¥,

}

main{ }

int is
char "op;
extern char “sbrk();

cp=sbrk(10}:

for {i=0: <10y 1++)
"op++ ="a"+i;

sbric{ — 10 };

cp=sbrk(10}:

for(i =0; 1<10; i++}

primf{"char %d="%c" \n", i, ‘cpt+};

A 7-39 — A EAK sbrk B#T
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30. Yshell QIR HHEBEUFT—tasdet, CENMNIEZLHETRITR? ME
ZAIRTH, EMTRKARshell BEFRERHREFSENXH? RELAMKNHTHRNFER
H4?

31. shell IFF S “>" WEHEEMB —FHERTH.

#41

- runoutflle

MPXHE “outfile” FHFHE, BRHLSUBEAXHHE (wrte) BXH, FH, E4F
(open) BXHHECBFENSBEETEMNS., HEHIR “>" WARE,

32. shell MK — P HBEH exit FEEMNE, HBEIVNE, EFTHHIE (HEES5CHA—
), BER 7-490 FoR B FEA AT HZ R truth, H#3R shell 1T T M@ 405 5F o Br 2
R, B shell A5 30 40 B X FHHE AL,

while truth
a0

truth &
done

main( )
i

exit(0);
i

7-40  tuwth B

33, Hit4 shell o AEWMENBFRIRBR, XEB-THFBIEFNBI -GS R T
(A 7-25)7

M. Hshe| BANEABRTFELBEEFRE K, ER2H, FERLER ST
LEEREHNEHE.

35. A PATH & T shell BB AT HRIT X ERANSROFTFES. FR -
eclp fl execvp ¥ PATHHFAIH M B RMARFUMET /7 FRHFENXHLEENET. §
EHXH TG

*36. —MEKMA P RBELY PATHHRRER, M shell Rée X80 B 2 5 2 2R ol 06T 0
MATELSWERPERTRTIHNE, FEFTAEEERBET
37. shell M4t By S d(HEBF)? WXHFT:

cd pathname &

shell #fF4 TIE?

38. WA R AEKREET “delere” B “break” BE, EREHBFE 1 “interrupt”
HWEE S ST shell HPFANAR, AP/ MATEE R L& shell HEA LN LT
HEMARBHER, B 7-28 8 shell 783 8 M2 8 5?

39. APTLLEAWS
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nohup command _ lina

M A RiF “command _ line” P MHBBENR “hangup” BFBHHE SN “qun” TP F
2, B 7-28 ## shell 755 R0 74 BX — & 7 '
40. % B T 5 shell 14 F ¥,

nraff —mm bigflle1 > biglout&
nroff —mm bighle2 > big2out

EHAHBE 7-28 A HK shell BFH, BUNFE 17 oroff WEER 2 D nroff MEZHTMATR,
EREMTAMRT NSNS shell EFEF R ERubb B —FR?

41. A shel AT — P M A WHEMERFE, A shel TTHHEH T HEHBRFER “Bus
error — core dumped.”, EISRH— N FHEWH. BEFERUTH AEEME, shell TN
fIEEEMITH— A ERR?

2. AF#ER nt TUEAIBBIARELEN. &AW, 1T REERBRTUBAMS
init RETEEREMNRES, fln, YZREEEXEGHARFAPRE, SERBFENSRBENES
8, MANARTIAES. ~TREBTBERERE R SHRIT A

Init 2

B init ERREBERR2 (BHP), EHE shell I§H fork HHT mt Bk, MR- FH
AE—4 init FEEIUESD, RERSREFLHE?

43, X “/etc/inittab” HHAAFE L —TEB —TENHERM LB E, S,
b petty B MEXBEMNEER “respawn”, XK FERFBRIERT, BB inic B FH X
PR, THEIEEKFRACEBRENE, HE it EFEURA 1 gerty #RB, URALFH
—HP RS EI ARG, B init TABESEIM “respawn” FHIER?

44, FEABRNEREEREE, FAHLEY. FEHARAHEATURXBERNG,
REBHBRHRHRIBR, THHEATETHE, RpEtEnXERAR - IHBRMHE
B, —THBRBTHEMABHRETURIACF AN TFHRE (HRREEMN)., BEAEE
BRETFEX—TH? BEEEHABETX-—-EHR7
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ERRHARER, ARAG N ERLS—B CPU R, X Bet@BFRbotE K, 25X Bath
&M, AERERERFEES -THER, E—2JLE, ABESEFAERAEBHERIZ
iT. UONIXZRE LW HERBFEAESTRHENHEAAEITRRAEEI I EENER. SR
HE-THEEREN. SAEMETXOHRMN, EERAFERAENAER, MRIZFHA
METX. SeTHERNBLERIIAASH, WEEHITECHRER, HERBAR
EHPE “R¥E" T HBMELER,

HEAFPUALERNEXTHEAMNEL. s, @< time FTAHRT AN — 1 Rr & B
EREINE, S date FHAPARE, FHFREZERAAFXOREFALATHBERERSE
MABENNEAERREARY CPUNFR. REAd - M EFNEHITN. ZMEFEBL
AEER, K0 TRAGNEETR CPU, — XM RERESHH 50 3 100 KZH, &
RS — R (clock tick). AFMHITIR UNIX RE L SR EH RKEE,
EHHBRRAE, AXHENEREERUERMSTHREERFOIIES,

8.1 #HEHE

UNIXZZ LWRAEEFRTRERERAERF DK AN -8, MELZRERBEFEE
{ round robin with multiple feedback), X REFEMNER R, WEHEES>—1 CPURM
o RE-FTELRRREFHER, FEERRAETRERNF P HE—IRI, —1TiE
BEELEZN, TENSLKET “RRER", YHERLETXURMNKE - PHERY
EFxet, #HBAERERBEHENETRENRT

8.1.1 NZ*

ELTFXURGEN, BERTES- 1 PHANER, RAE—-T#E, ANLET “&
NP M “ERE™ REMH#ED, ERRERBRNAER, ER—THAREARRT
M#ABRBEEEXNN, AVHBAZHBERAZE, EXARET. WRETERHERFER
M, WEEEFAERBEEE “BE” REWARRKGERE, IREFGHMNILR,
NEMAR, BRI TRSPE, TRKYMBEREET - TR EER, LS THE, A
BRRARE -THEREET. '

8.1.2 #HESH

F HABBE—TELSR, AFHEBENEE, EHAEMSENECREZEREMRA
CPUMABIMER ., BEERATIHE CPUHBEMARBIARMAKNLEE, #RALRNEE
SAEEM (RHES8-2) —AFRRESMELREN. EHAERAETRENE (REA
). SIMERSA - ITEH LSEHXRNEEAT, RAAFARENNERE
CIIMBELCSERB APPSR ERE, MEAYENMAFREEDN; TAHZLRKENH
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&
ER

fE 5 B

i Far:
L7

o

=

g

nj

&®% E

X%k schedule _ process
A X
®H: X
}
while (BIH BE®EBUETHER)
I
for (HBMRFIPRHFTHE)
REHEAAEHS, REBBRRHEE
it (RAAMETHNER)
VLER K 5
s FHRPEESBERKERSE
i
WERMEENRFURIDEE,
URABEBAERN LT X, REHRG;

%/

81 HEBRWENRE

e

KR

w0
Y
-y

WS 10

FrE X

EHRFHVR

%% 1y MA —_—

By ty Wk

FHFAFBE

HME o

R

O—CO

Q
O

O

JF 48 n ——O
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HBEREAE sleep PRABLERERN. APrERERET— 180, BLoRRENR
TEBEE. BORRANLTH#E—EMHPN.: BRI HPWHESH, AHERLELN
MARTHGRE; ARRLHATAEBPMERE (R7.2.1%),

Ee2 A THRENKRE, EREAPRERMBLRERZE, U “SHTHER
H” 1 CRAR0T REMEERZFARME RSN, AP, BHEE MR, "SHERR
10", “SRHEWK" Ml “FRHEFFR" WEEERATHHNRE®/RESR, #0061,
3, 2, ML PEBEHNR. #FY “FH oy BA”, “SHayWd” A “SHEFEBBH”
MIEEEETHBHEMNRERKRER, 2PF 4, 0, W2 HEEBEHN. ZEKHERER
A “RPKO". “AFE1". BB “RPAE a"C, S5F0, 4, f11 AHEBEHEN,

REEFENHBRETHE IS BB KA,

s N LRS- T U EA BB AR, GRRH, ¥ B 8 R Ao HUE fu
ROFERERER, REARTERTHENESTHEE (VORM, X CPURN), TR
HREEREETMEN TR, EXRERANG cleep MATHERTK, EREBEE PEBWH
BYAEDANERE, ARBRFFIERERIARE, Ak, CNETRIERIS RERSA
MHERBAEBNMEEN, BAMEX, T BREFHI ONIREEFE— A HHERN
EW#ERARENOMLLR. XEAN, 5%, SRERXRIOXSRVARCBATAWR,
HEMESN, CRENSHMEGHAE, WMENZENEURTHEMEMEE., EBEH
RHERE, HbEBNESKARE, FAKENLSHERNE., 38, FHB BT
X%, ATEBMRERANEENTEERSBI, HK, — 1 SHEHBNE K
B, TRErE$Fhd 1M SF VOZHHABF SANETR, ¥X4, VO RERH, XH
AHBBRTLMR, BRAEMERERAR Mt E, DRILSFEENKWHBREES, &
LBRIARE, EAS - PEBEBRRAERENE; B, XTHENEEREZL%SH 10
ERHEBHRERE &,

cAEREANBELHZERABIRASWHBENRAER., EHBRUTTRE S A TERR
EF, HREWNC T -MRLREER, BRBELRRERNLHAEDRP SR EREIAS
ZFHAR, AR, AHRAEEATERL, ABELATZER, BEHENR SHALERGA
BRE.

e RS EBRELN 1 BAMEIR (EREVE) HERPETHNFREAERNKLEHR, #
BT HEEE, AR RERE CPUKMER,

E—-THBHNEAE R, NHAEEETHETR, SKREW P, e bR FER
EFABRREATR P EEMME., BFRICFTEARNRE CPUSHME., o HE
R —-RpRE - EWE:

decay(CPL) =CPU/24

kB ESETHENBE CPUBHMNE (EREV L), YniadBRFENHITE RE CPU
ERa R, ERBEBEAR.

C fEREP, RERENAERL0, HiE, SFEOLRFE 1 RAEANKAR, K& EE,
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priority = (“racent CPU usage” 72} + (basa level user priorlty)

EHFHEE “BRE” B RS RETHES HBNREN . AP, priority A SHRMH,
recent CPU usage Jy B¢ it CPU {# fi#t 8], base level user priority AEZ A LM E, B L
EHRHEELS, EECERBPEZAMAEREE HFLHOBREERETOAERS
W, B2 LETAEECPUBARNBMAIMITEHEBREREMNLK, RNTLEY,
BEMGH CPUNHEERESRE, - THENEERZIRAEEARNEBRNNEARER, B
e, &F “RE” REMILFREEHALZAMESR.
FP—-RBEFHRARARENERE, REFAPERERNERERENAZ R B
&, ME8IHFR, WES3IMES 2 LETH, F—TEBCENHARRENAR,
% 1 WA BARAMEONAR, E—TEEREFREP, BRFIANHETRE B, & ER
WHERSRAREEAT, HAFRBET —4t. AEFARTEELEABHR SR, @45
AFEFAFERETNHEERAENBEMREELCRREER, REXLHABHERAE

FIF 2 A B K

BLE
L

{EAE R

&
ER

RER

ik

EHeELE 10

s Lolnd

HFHRI VA

FFuy WA

B ty MLl

FHTHABRY

Mg o

iz

A&

P& n

E83 #EERERATISHBE

o R R — W L R BT A T B R AR e ELIX DB Ie ] W T BARA AR R fk
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BANBEEEMIT—EBARAE (critical region) ey, MRS HHCEBIK (BB,
BB ERCHER, HERTRARIELIRESPEHe), NEHXFTEHITER
B, BABLEABREGRRERNMNESK, K, WERRIEAENMEEN THAEIE
FeR, Y LR MLBHNRGTEREIEN - Kafarh i, MR ERMENR
HH, AABEF A ABEENRR THERASRITHEBITHEANERS., AHEX
EXARBRABRERAZHFNEFNXEAFRMBARN WL : IHENHEBRRAEAHN
CPUKKY CPUHMEE, BN, SEMNREZTH, EfNELCHNEARSER
{[Thompson 78]1973 ), MKMW HMLHBERBHECH 1 ZHHEBEA, TR
thTRAMNAE, Hi, ILOEANBREAERGMR, BAENAS -ES3 1 BHA
EiTy B—w, ATRAMET X8R, ABERFHER.

8.1.3 HBERANNHTF
ENMTHEET, B84 A/ TEREZVE=T#B A B.CHRERER. =4

it Je] AR A s MEC
%k  CPUitl - kB cPuitlt T WREH CPUIH
T e 0 R 0 [ 0
1 ; :
2
50 : :
1= 30 : 60 0 : 50 0
: 1 :
2
: 60
2 ¢ i5 : 75 30 60

63 7 : 67 5 75 30

67 : :
76 33 : 63 7 : 67 15

: 67 :
68 16 : 76 33 : 63 7

Bl B-4 R W RN
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HREHNGRMN, WEREHE, BRNAPZRERE 60 (WRMLAER), 6téE
PHERE O R, XLHABEREMNREAAH, UBFHAEEREET, A%l

CPU=decay(CPU) = CPl/2;
HH CPU f et B MR ; h
priority = (CPU/2} 4+ 60;

HAERMRGH. BELERAXLHBET, EN—THARNFLFH, 877 1 5.
EXBMEE, HoEREPET 60K, PHAMBFEAB AN CPURREBRNHET
60 &k (F160) ABKTEREN | BB ROGH E T, #B, EEFHETHA
Bebeilla, AERERBEEST. BT 184, B4 EFERE B CPUFEMHF
B0 K, R, EHHAETFHBARENEHFRTMET XUHR. #XHERER
T%, AERKRRTX=1HE, ,

BE, TRAFESS FANRARMNER. BERKETEAHMER. AARAES
EEMER/LS CPUNBRIE, AZTTEREHBA, 4T “RERE", EOAP L

60

a) b} <)

50 B A B B { AFIETT)

d} €) 3]

B 8-5 (R R R RN RENR
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TR (B 8-5a). PEEMEMMRLE, 8 BUREARERS, K, ENAEP
FMEDNRLHFAR ANRENR (B8-5b). MAMNBE-BNEERFHEXHMLERF
MEMM— (EREHMEER), FAZHITHEZHBB AR A RER, REBRA
RESEEAN—%, BRENRREN —FHRABXATFE—RIE % (H8-5c, H8-5dfE
8-5e). AW, AEWEGATHRBWHEER A, BAHEEAL “BRE” REMNEHEK
(F 8-5f): EBWAAMARNKERGH#BETREORN,

WEE6.43%W, RBEELETXHRERHFEE -8, SHBHAERIASD
(exit) W, BELAMMLET X WEK; SEABRLFERNBHPEN, AL TXOE.
RERAE-PTERBECEERNB A EHER, DRF-TRAARRAEANERRE N
w. SHERE T —THAMBTHABRRSFTRAERHHERN, SYNHLHEEFENR
A W ERAE NN, WaFAXENNR. EE-MERET, ERATLURA 4
REBRREEEHELERE, B4, HBONIERAN ERRERFAEET. £F -
HHERT, N PHAERFACEEZSITHEFCE2HZTENHmA, WH, BAFE
HRARENCHEBR, TR, REMETXUER, REHREE - THE,

8.1.4 HBEKEMKESD
i &% M nice:

nice{ value} ;

HERAUAKRBEFTHEMNOBERERNEN, XE, value MBI FBELEREHHE
S,

priarity = {“recent CPU usage” “constant) + {base priority) + (nice value)

FHEWA nice ESWRPMHE, HMBB A HABRTN nice B, RERFEZA AW
Ut RRERA pice i, IR, AABENNA BRHE T8 ERE Y nice H. X
$AT “BRHE” BESYR, B nice REMMBOHERRERNAr, MRETRM
APERERAKIEN, RERA nice LB E. ERERN fork R, XRERTIHLH
BE nicel. RERMA pice MEATEERTHER; —TERFTREHRES T UR
8 nice fH, b, AEEE, DRAT - EH#BRHET KLHFE, T REEHRA
BEEEinEeRE, B4, BTYEEBHEEIIRA (kD) B4, BHFHMBITE.

8.1.5 NEXEERE

FPARAEEREENAERXNHEPRME 2, BREE, Fol6E¥ CPU B [E 4 —FH—
HEFRKHAR, DEEHEXHFH. Bm, £ MHREDPLEFRP, FEX—FEREER
B, EHERL, —HASVEEESFIEAWNET, #H AN 3 CPURNRE, X
BE—ERNAENEE, AWRAR MY EAEILTEWME (far share scheduler) ) HER,
B AT&T N/REREN Indian Hill H PP LXK [Henry 841,

AFHREREFHEMESA s —EAYREH, X, SHNEA, X TAH
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FREMERTET, ZAVANERHEENRG ., AW, REE CCURARLATHAES
H, #FAF¥EATRAMXEL, AN, BEE-ITREPENSLARRES, S5 25%
B CPURH, EHFREH1, 2, 347 CPURME, ZHMBENRASHMEFH4HE
(Flim, ENBLTERER D). BEREPTERAHARE, EXEAMRAERE, 144
Hpw BT HEHES 10%K CPURE (XA 10 1T#8), BVEHFHATEERTENK
ATk, BR, AAYXERAENE, EH 1 HPHAEFENS CPUNBMES 2 51 bW
HEORE, REIHEPHEBN IS, REJAPHARS 4%, EXMHFP, FdP
MPRA RN CPURM, e LY, RESH, BHENRE—TTRER P,
BRHENEATHREMEY, MTEX MSAERENRSIA: EHNARKERHA
ARG, AT —-41HRh “AFHZHARER” 0. BT HBERX EHIHFR, 1§
M-~ AFRECPU SHTE, EATHEAPNFIARBRE, HHFPHLBEBRRR
FeEhnERHEEN CPUNMBEFEER—F, #NsT#ANATRE CPUERAZR, F88—
WHIFERT A ATREY CPUSBAFERNE, AR R EUEN, —FRIERS B
HEHAMCPUSAE, RERBE SRS KL FIEHA M CPU &t ) & i # 1H — # (normalize) o
—THPHHERRE BN CPUNRRE, ZAKN CPUMEFENBTFHERRE, Hi, #
BEAXTESANRCRNERBRT, XRKFRATFEZHINHTEERRECARRE.
W86 PRIEM=AHEIN, BEHBAE—I 4, #BBRACES—14. B
g iR A #tEB #ARC

REME CPU 4 IRERE cPU A fR%RE cu 4
T e 0 0 I & 0 ¢ i 60 0 0
1 1 :
2 2
60 60 :
V1" 30 6D b 0 i 60 00
: | Tt 1
2 Z 2
: 60 60 60
21— 74 15 15 ¢ 9% 30 30 75 0 30

16 16
17 17

75 75
6 1 6
17 ! 2 17
: 75 60 75
78 18 18+ 81 7 3T ;93 30 37

19 19
20 20

78 7 :
98 39 W W 3 18 1 76 15 18

86 AFHEMTHNAT——WH, ZTHE
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EHEEREHRA, EAT-DHRENER AN CPUBRFEMAN CPUNHSER,
El1BaMELd, PiEBARFERFHAEROMR LN, #EBRNCEIBEHL LT,
BENZXWEE#EB, ET—P4lE, #EBBHNCPUMAFERED 60, BMCHMFR
FEREXB 60, B, ER2PHEFITHEREHN, R CHRERR T (FrEH
8-4), HEHREEH#BA, HREE®ES 74, Rk, RENEBRCHER. ZRASH TS
ERXIRMMERN:. ABIE A, B, A, C, A, BESRRKFHTIHE.

8.1.6 XPM4H

LR E RSB HT B, AW, EEFARESH N EREA,
FERERNEREZET. A, —NMELREXESREERSANEGIHEL, EFA
MREEARDELAHERRINTS. BXFARGXENAEBA BRI HE. BR
NTAPXMHE, WA ERRRE, EAMEREGESNVLPHERESE (RERAPTHER
X)), LERRAAERERAI -1 ERHTN, ENEXHFEPEFSGE, B
REMAERIENBRE -TEENNEREAN, BE - HENHER, XHIHRLEBHS —
TERR, HERATHREN: BORNREENT TR LTHE, ERAKHE -TH
PERERER, RIEMXHNE., B, REBEFALFETHABER KD, X8
THEE, TEABHREBETERLAALTENERDESHMEE (B, FEEARBTE
HER), HTRUE—FIRNEBAREXTENNESER, B, ERHFHREN
UNIXZREZERHRXMEN.

8.2 AXMAMREHAN

SrmBA XK EEBMA®E: stime, time, times, alarm, kFTMEXTE2RWELEHH,
BERTEXTRANHEEF,
stime AFEEA - TERYTHANERS - TARK2RZER:

stima( pvatue) ;

iXH, pvalue B —PTUBRAEAMMHKEIEER, RABKBEBREE 1970F 1A 1 BFA
Foae, e FRBERSPH —RAGXERM 1, dme EHH stime AT 5K K & H ;

time{ tloc) ;

EBtdocm—A AP ERPAMERNEMNER, time ARERABFEEXE, #& date
Z A a4 WA B time X P E BRI A,

tmes S HIEAHREHSAZLENTHFAERANRREELUZRERTARE Fi£
BREMAFSMELERTHBIERGRBHE, ZAAKEE/LAR:

times{ tbufter};
struct tms * toufter;

KB, tms FEABMBINEE, EdTEMGSEHRE XL
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struct tms |
£+ time_tRATHAMEIKSER «/
time _t tms _ utime; fx HEARPAE xs
time _t tms _ stime; s HBMAERE »/
tima _ t tms _ cutime; o FEBKAHPHE x/
time _t tms _ cstime fa THBNNBEBE «/
bs

tmes B “MFEH—MERBH" FRFLSIHOHE, BE¥REKEDEONR,
ERSTMBFD, —THBURT 10 MTHE, BN THBREAF 10 000 K., HLHR

#include < sys/types.h>
#include < sys/times.h>
extern long times ();

main ()
i
Int {;
S tms BRAF 4T A KA BMELEW x 7
struct tms pb1, pb2;
long pt1, pt2;
pti=times {&pbl);
for {i=0; i<<103 i+ +)
H (ork {} ==0)
child (i}s
for (1=0; 1<10; 1+ 1)
walt { (Int *) 0);
p2=times {&pb2};
printt ("parent real %u user %u sys %u cuser %u cays %u\n”,
p2—ptl, pb2.tms_ utime—pbl.tms _utime, pb?.tms _ stime— pbl.tms _stime,
pb2.tms _ cutime— pb1.ims _ cutime, pb2.tms _ cstime=pb1.tms _ cstime);
i
child {n)
int n;
|
Int |5
struct tms b1, cb2;
long 11, B2;
t1=times ( &cbl};
for {i=0; 1< 1000¢; 1+ +)
tZ2=times (&cb2);
printt ("child %d: real %o user %usys %u\n’, n, 2-11, L
cb2.tms _utime— cb1.tms _utime, cb2.bns _ stime—cb1.tms _ stime) ;
exit ();

87 MARSKEMA times FWEF

ERBRTHBRZWEAT times, EREFFHBBEE (exit) T, XAAT timeso FiF T
HRECTNHEFRZAMNZEEAMAT times, AATRXRMBL S, XABKHTHBRF
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HETENESTHRMOA/HEZAN; ARG TEBRENMETFHE/ THENF
gefEZ M, R, FARAMEAXERARGRA fork M exit LHRE, $E, £2
ERABREETXW® ERN ML Fa 0 REiT ERmeE,
RAPHBETARRRA darm X B BERFKFUES. P, B hHRFES R
HE—-K— A XHRFRME, MRS REHES, MTHE—&E8, YR X — K, 88

# nclude < sys/types.h>
#include < ays/stat.h>
# mclude < sys/signal.h>>
main (arge, argv)

int argc;

char * argv [ ]:

extern msigned alarm () ;
extern wakeup ();

struct stat stathuf;

time _t axtime;

i (arge 1 =2)

printf (“only 1 arg\ n");
exit ()3

!

axtime= (time_t) O;
for (13)
i
s EEXHFREE «/
i (stat (argv [1], &stathu?) ==—1)
|
printf (“file %23 not there\ ", argv [1]);
exit ();
]
it (axtime ! =statbul st _atime)
!
printf (“flle % s accessed\ ", argv [11);
antime = statbuf. st _ atime;
|

signal (SIGALRM, wakeup) ; se RS =/
alam (60);
pause {); fr BRSFHNNNS +/

H88 HARERNH aarm HEF
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FHEA-APEBREF . EESXREFBE, ERAMA stat, BEXAXGLRBEVAMHNE, DR
EL—asW, BOCHRBURG, WITSHH—-RER. K5, BB AA signal ZHEEMH
BES, WA dam REFS OB KMEAMHES, WA pause EEEMES, ABRH—
™MES. 0Bz, MAGSHE, RERERHAENA P REHARESHE BB wakeup,
% R YUR B B pause ZJ5 HUARF, AT, MEBRBRER,

EFAEXNARNAEBEAT, XRWERARENN REN KK : ELBEN W HEH
B, WERBNARERITRE, FRHENAHE,

8.3 Hiep

i AL AR F R B BE AL .

* EHE BBk,

AR ENBEEHABBEARBHNBEENR.

SR CEBMAFERRBETEFEMWH®ED,

R RGEMABCKEE T ER

« R,

«ERFRE, AHBREABHRERPHERT.

- EMAmEYRHIE (RTH).

- EHHEENEE,
@RGP IR R, ARBENEETANINEE LB B P ERF
ERLABYRTE LEST, A EEFRAERFTANELZERBESF (R a s
i), Bk, el BB FRERR, X, it P NEF AR RS S B
Bl 8-9 4 M s B Sh b IR B

8.3.1 EFEBE3

Yarshp M RN, ZROABTRAKGHRSEFT B et o, T EE X608 F 6 B
K, EHERPHLEN, XEHSRGIREXRN, ZEFTFHR,

8.3.2 E&EmAmEN

HUEERE, HIRRERDBMAADN, ERELHEY EHHAEN - REH,
Biim, — AR LA R AR F IR A, B T P X B S 0 B L R R
rad R, MRESHEHARARDER (R10.3.3%), WEHLBEHEETERE callour %
h(E8-10), BEAAHYEHNAANFERAROERE . KRRG-S RN
6 2 i 2 0 5 B D

R R HES# callout FP MR ; XERVBUNBEREN, AEHAKNE
PR, ¥ callont RWET, WERAERCNBRBARTHERRFHEF, TREENE
HE) “REEET #ATHE. BN AKBIH ARG, BUE calon XP, &R
MFRCRNBN -RTEDE, HEBARADHNHAR. M TRINE—HERA,
HewEanHAEARSRTHE - SNEBART (EKERT) WHEAKLA,
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XiE chock
®A X
wmibk: X
!
EHEESeer;, s+ ATHBHSHRHE »/
it {callout Bk
i
% callout #FH ;
nEeEE ¥, THRE callout B ;
I
t (AENFELSHCITH)
BT e AR AT
f (AFEFECTH)
T e 3 Py
ik ZEHEAHA
It e Ao i R H £
B (BL&E#FTkENUXELS] 1 BHRXESHME, WAERRARERALBE)
i
foo (RESPHFEER)
t
iR E S s, MR RE;

S CPURMAR:
t GERERPFENRT)
L8204 8

i
HENE, ERHBGER,

M3y WuFHCEBRTHNL

AR HawE o H shei
a () -2 a ) -2
b () 3 b (} 3
c () 10 f () 2
c () 8

> 25

8-10 callom ENRP I HHFRA

M 8-10 B HEMA— T ER L ¥ callout RITEAMFELS, callow RMEHMR. (W
AW REER . M A 7B L) '

Yol — i RGA, ABRMERNMME, FELLABERRFRAZ FHR T
Fn A ER, EES-10F, REBEHHESANABEZERAAERL EEVRRAZEH
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RV T —RW, RMETENER2 (b A {WMAFRZMAES), H# c 2T K@
FERENS (cHE B HORENEE), AEBRAEH, NETUXM callowr FHEI %
HEMER, DUTUESNERN, EFRERHNVE, NRNBFRETSHMEA callout
%, WAR—FFEFERRA,

PSRBT AR GKE SR, B calowt RPRTFHRA., WRH, RMHEH
— AR TR 1. BT LREXHNBE callout RPHHEFE, BN, REHH 1%
WK A AR, EUUABMERPHFTARBRAAONEATEERT 1. mERPE
— MMM AFEMFRETO, RNEAANENEE, NPt ERFHRAERBMAXK
R, XEERASEME BT RSP0 2008 4 B AL 5E B R B 7E B Rt b
B b, {E P83 R J0E K oR BOHE TE & 20 i B R SE AR . B0 AR B0 R B 5 AT B DS e — e 4
WE, TRHONMPH (UEFTEARENDE) RoWERN, &M, MoPiLE
BEBMSE—T “KEPH" RREEAR. XM “KEPH" bR “THRR
W, WHEREWT - £NHRESSIEN. BHREDNOELZ LI FHENELRE,
B, HNBELABERARMGTEZEH, XETH—-EREREN. ENEERETA
callout R P F RN BRI R MRS PR ENRRZ6E, FEP0, SEHMDHETMH
B4, HEL, callout RFBE—FGi MERITRER I OE. SHETHBELEEN, Tif
Sh R P TR BR B A F B AL E B callour B, A FAMAAEK.

& callout BF, HFLILMANEMFRUARATRATE, PHLEBRF L ARG E
— T HEFRNEENRT, XYM 1. EES-10T, BB HEIWBHEFENR -2,
EEREEFRBREAZE, RECITEZT 2 HEPEHHEHR, BEbMRAEI K
BEZAREXRD, NABKT a RTWIHE b WA FERK 1.

£.3.3 HAEIH

REEFETHAGE T - HBEERAEERPENRTHASEAEELSNRTHEZ
H, BERBEHITHEFRETTEFFERNNENERFE. WEETFRARIEFEN
Yz, HMEENEHHFORE, UEKEAKELGHESHE., EFESHTEFE—
THTRENAEELR, STBE XA NERNEpENL, HBFEEBHEE (write) X
ARHBEFREEAXLEMN, EAFAZSTENE RN, bt ERFERBRES
AEHERFNTHLERSY, CHARATLENETHTELATRLEERAFIE. IRE
BLE, EEMETERFRHESEN-TARTESEN L NREEAPE, EEAPHSIHEK
#im1l, HP#ABReUREFEAKADEF, REBAKH IO T

PAPE 8-11 8], AU ELTBRENARTEFSHBE . WRE 10 1656 P
H, EREMBFHBFEAONEFR 110, 330, 145, FPF R a2 125, 440, 130,
320 B 104, HAER- 11 HFHABNZRFNITRMHE. WRZE, oI HER: ARE
HAPrAELERTEN20%MaE, B8 50% KB EERTHBE AL bread L. WRMAHF
A REE, BFERNERESETRAEFANEL LS. R, SHFEHER
HAEZEMTHFHABEESMEME SRR 0AH EREE, B edehAR6e b B
MERXABE, \TMABEFEHAEFAPRLEEF, XEMBEN, EAXNETE
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Xk Wit H#&
bread 100 5
bresda 15¢ i}
bverite 200 0
brelse 300 2
getblk 400 1
user — 2

B 8-11 PIBO 3 9 R A M i

ki, IFEMABRKRAZAREEXRREENNBE, Bit, H0FREBYFHE
HEAESH %R, Weinberger [Weinberger 84] @A —M =4 RIBHEAERE LRI
BheE, FRMBMITED “if-then” R “else” EMNHENEIENELBFERIEDST
£0K. BT, XMFES CPURBEMINT 50%3 200%, B, WEASRARNBEE
FEAIMERREES,

APudERPEERARERA profil X #BHONITHMAH . ERAHAWNHEER
B:

profil(buff, bufsize , offset, scale) 3

FE, buff RAFEHTPRH - MEHN BN, bufsize BZEBEABH XD, offst B—THPF
BF (BXRE—1) Wik, scale B AR B FABAPHEAN —TH T,
B scale BENBAER “£” AT ES ZHMA: 16 #HH Oxfifl SHBRFITE
235 buff PRFHR—XF —BS, OxTHE H— % 8 ik 85 9 buff P EANF, 0x3Mf
BAarBEERRAARYS buf PR—-PMETF, KKXE, AEBEREWRANS
BHEE R, Y-t ERASERARN, HPHABERRERETRM D, HEE
FAHERFH I, $EMoffse FLLEE, HME buff PR ETME, XATHEMAR
bufsize 1 scale B B ¥ -

M2 /H—1TBEFNNF, ZEFY - IMELHEF PSR ARK Mg R
WA, HEEFESR, EARE AR signal, BREHE -4 interrupt KPHETK
Aat, HHAERYE theende RIF, EHEERTHITOEXKMMIEER, B8N KK main K
it 3 B # theend Midt, B|JS, WA profil R BARE, EBNENEBTHREN Ao, &
~AMBAEN ATE&T 3B20 L, ZBRETARA 0BG, RNEIHE 813 RO
o fEM MRS K 204; {MEXKDIR 2FY, £ AT&T 3B20 itHLE,
— AR 4 Y, B [ A0k B B bof AI55 51, 52 1 53 B, ik, g BHEL
B 5T 8] buf A9%5 54, 55 #156 W, bufl 28 46, 48 M 49 M F I main H B PRI,
EHABMERY, EHEVANBIBEEEIRARMEFERRFOFS R PHIEHE
HERER, BN profil kR EER, —EIASHAFABHERE, TEECRERFT
HEW—TEHHA, ERARFEFFENERBETEGRSE,
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$#include < signal.h>>
Im tusifer [4096];
main()
]
Int offset, endof, scale, &ff, ges, text:
extern theend (3, f ()}, g ();
signal (SIGINT, theend) ;
endof= (int) theend;
offset= (int} main;
s HRBEEXHFR »/
text= (endot~ offset+slizeot (int) = 1) rsizeof {int);
scake = Oxifff;
prinkf {"offset % d endof %d text %d\ n", offset, endof. text);
efft= {int) 1;
gee= (int) g;
printf (“f %d g %d idiff %d odiff %d\ n", eff, gee, eff—offsat, ges—offset);
profil (buffer, sizeof (Int) «text, offset, scale);
for (53)
!
t ()
a ()

hoend ()

Int 13
for {i=0; |1<4096; |+ +)
¥ {buffer [1]}
printf (“buf [%d] =%d\n", 1, buffer [11);
exit {);

8-12 WA profii HEF

offset 212 endof 440 text 57
t 416 g 428 fdiff 204 gdiff 216
but [46] =50

buf [48] =8585216

buf [42) =151

but [51] =12189799

buf [53] =65

buf [54] =10682455

buf [56] =67

M B-13 profil R EWH
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§.3.4 kMt

S RAE, REVHEERLSNHT, Wi BEHAAERT. NEFENAER
R, SREAIBEELE, B2ABERLETRRARE. NEXNESLENRSBRIEET—
THERTRE, FES SRR, SMXERYE, TTNENYERES. SERAM
AL, RBREABETHEHER.

BIMHEBER cBEARE -NFE, DR M s | A ath, 25408 e b
Bind, ABRBRARRERLCEET, ERERAFPEEN, REXKBEBTHEE o R P A5
MFB,. LAHBAEMKBEMNTFHERMETAHER6, ERKEEA wair FUEK T #
BEHgitisR. |

BA#BE o ERDPERS —TLHBRERRAERARENTEER. Yoo ETH
e, NEHRE - HBEANERTFR, ZERAEABANREFMEMEEREEMRK
FRIGH AR ER, fn, R - EARE 4 MERRE A SOKEYHEXR,
HERARDASHNAE2SKMAWOK FHHRBEARE, ENRZGERSH T75K(50K/5 +
3KH40K)FEHHHNAFASAN R, HFERAANALE, ARESHESITIRPRNARTAHK
EKIAAEAFHERRN. B, NREI HPHENARERATHAIMRER, RS —-1HRB
HE-ITK, NEZZEERANMABRAIETOAAAE, I EERhEFRARMN 4
2, SEEBe, ABRBI M ERERIEKCRET, FRAEMNAPRRNEKE.

8.3.5 itmt

MEES M Hhie, - oEERinl, RENHHEZLUNSFRELRM, MR
KEBEZHTH. EERERAA time i, AEMARNEXBER —FNEMH, HitH
— I HBHBETHNE (EREE). -1 EBRBERKEH ok PR OI#N, ABHZR
HEMREMECE o KF, YRTHFRBEHA (exit), ABHHHEIRE v KPRHERH
rEE, ERHEABRENSAME, BHAEH 10 EEMA stime R W 4 & [ 3
B, ERFEAHNE, SPHEBH—K.

8.4 XE/NGH

AEBRT UNIXRELMEBHRERE. NERRETNEI#RE P HER
TRBERER, #ERCRNBEREESELABRN, SERBELEENTHLAR
e, RRESAEBRMNFEAHRERE-TAENE, ERRATRHEBYN EERTH
MEEE, ENGFHLERRT (REHBAZLEEMIH /&) FRa ek
TRHFBRBREFERTEZ P CPUME. MRAEREMSHT CPU, EXRBARMEHHNER; &
W, BRERHRER. REEA nice AVAFAEHERBRERENLALPH -T2
.

FEANMATESHEAEXHALZAN. HEAERNARNE, ERLRNETEHE, B
EREABOMHPKPIEES. BE, FENMFTHAPHLAEBFHNE, RPEHRE
FHEAHE, B alon ., REAHBERUREHZTHEARER, #EXNRAEENH
HHE. NEEENMHAERETEPRR RS,



FBFE LB 209

8.5 I\

1. S E#AREKR, RESHER —HEN. -1 S5 LETHHNRIIFTHARHAR,
WERSEHRENRT -1 SHLTHNERRNER, A, HEHFERRBANHE
MRAEENR TSNS ELASRENERNEED. #FBDIHHAHER,

2, WEPHLARBFYU LB VAR, EFHNEBRERAEFRESLR, Fit
E—HERERGENRTESL, i ERNFRBRORE., FHBMHRSHEd TR E
Fe b o 1 R EH S

3. UNX AEGME 6 REATEMAR R FWESE N MRE CPU HEHRE:

decay(CP1)) = max( {L SAX W ,CPU— 10);

ETERERAK:

decay(CPU) = .8 * CPU
EEAREMALL:
priority=CPU/ 16+ (base level priority)

KB A, priority HE R . base level priority A BEERER. HHEXLEERE
BATHE 4 MM T,

4. RATN (MAR3IT) B, EVEEASAAMNMAF., BLIEHMEA 100 K (W
R 60 W) B ok ch M E HOX MBI T WAL

5.8 th—EE:, RGN E R . R E AT A R e AR
W, WBBEEN. APNMAEIEMABANEATETOAERA4F R MANERE
shell FiEfriXF i, MZMEH A7

6. E— P ERMTRELERD wait F RS - M EREAHHFEN, NEREBETFHEEN
CPURAFBEMARCHRBY CPUSMHTR Y, A 4BaEXSETERR?

7. % nice FEBACTEEH N @S HAER nice 2T, W:

nice & nroff —mm big _ memo > output

HHiH nice w48 C R,

8. MEHE 84 WHRRERMENN, REHE AN nice R SH-5.

9, LR — T RHEE, renicexy, XEx B -ITEzs#BHHRBEFEHS (ID), yBRE
nice {6 W B HE,

10. EHEEES6AIRHAFLEENENG T, BEHBANRENHAELTT 33%8
CPU B/, #8 BRFEMBAEX T T 66% ) CPU bt 8] i M) 2 B W i 0T i = B A48
)7 WA AT R L, NIMEELR CPUBRTFRE 1.

11, HEMMS date; BHEWH, ZKHSTHHREN YA HPEANE; FH--1T2
®, .

date mmddbhmmyy
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=t (BE) RPrEsRE0 LAt A M @ERAR®mA . B, e, SRE, fim.

date 0911205084

BESZNBWAMNEREN 1984 F9H 11 HT 4 8:50,
12. BEWUHETEXTMTHAPEREFEHETHEERECHBH.

sleep{ seconds) 5

seconds AR, HAHBEELEEA alarm M panse LR EREH, A -1 ABERT
sleep Z AT & & &L alarm, HESRAMFAHE? HEBWHTEE: LAWK alarm HFHSEEX
HERERBR PN, N sleep BWMZBEHM,

*13. R ETEE, ABT AR sleep TH alorm WM pavse 8 f1Z [ H LT 304
#, TR AEE A pause ZBTRITE) alarm P Wi S, XS EEFAHET AR
XM ERES?



FIOE GHEERRE

FREEHERMS E—SHANERARERERENER., 20BN B MER
i, EAREBET. RER, CPURRIT - 1M 2BAERBEE - REENFOIE,
R, NFE-MRAROEER, BENFARALTRETHLBESHE. i, E-1TK
GRAESKFVHAE, BAINT I REVHABRRARANBERANE. THREATRE
REB-—TMEREREY (ELRWIE) ERFD, ATEHAENERNSHARRENR
PHARERS. CERRTRGEMsAR, FEHBEEETEI - M RAIMKEREN &
it L, UERBELZRHNAESEH, 3-RJLE, NEFRREANBRERFAE,

B UNIX REENF MR QG MERBDHR, TREM L HMEE iR
W& (REIEXERS), XHNFHETERWERKR MR (swap)o £ PDPLI L FH AKX
HERBREHEMY, BAHEPDPIL £, #EMREAR TR 64K 7T, sk,
HBAXNEREE—PRETANWHETHRE, BSD (4.0 %) BE -1 ETEHLH
KRB (demand paging) KM RLE. HRFEA WM EANF N R 7 #3572 HXEE
REEE, MAREINEE. BABHA UNIX ZEVHESF S XRBER AT FHERER
W, BOHERAMRLBHBAEATRTENT. YHBHRATEN, ABRRTENHEEXK
AZER, BREAAKAERE, ENAENBHESRINSNDATFRZAHNRTAFTEX
HREME. EEXARSEBRBNXDETHRNOBETHEZARRL, EAFKETLHNAERRAN
EART, HRERNRECR, EMSHABRAIME, BHEREFHR/D. XEHITIEN R
W TUX PR R BN

9.1 Xtk

MBRENHRUE =180 TREFLVTEAEE, FABRBUAFNFABREA
W

9.1.1 XMRZTEANSE

R ERE-THENTERBTR T REE, SHXH—KAPE—-THEREE
BAFRKNR, AREMRES LR - AEENEERIAMRIME[MN . IXFIEL
HEBSMER, ERANESARGFERRKHE, XHEYIRIBEL THRSIFAE, A
T XHEREPRAFEMENR, HE, ks, SRANIREEEN, EERT
HREENERY, HEANBRBRALNAR, BRESIER TR, AMBEREAEM RS LK
GRASHE., A THEEREXERN, TEHRKNU - TERBAEXRTHRARLEILEIRR
BEWRBE, U, REEMBRE EAREEMSE, A% BEREE,

HARFHRSGENAMARARFRATXHRENSELFE, FL, ERTHEAK
BEMBA—F, ARU— I SRRBEEENTAREEXFHRAANETRETR. EXHREA
MARSR P TUERAE#ER. SHEFARNR, ABELFRENTY. B3 "R HE
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(map)” MR, REBMHRRENZN, RHEACFTERARNBREUSIN KA —LER
(Fln, —HREBHEF). EAFRARLCEE (fist fit) HEE, FE—PTEFFHE
R <

REEE—TRA. BTSN EAE -TTHERRNOE MEZ B TR
PR ai. RERBRFEORIEEEBIEARUH T L. THEN, BEERESH -

W, CHEREGREMSSTHEREEGNE, Am, AEETR Wi REK

B EP SRR A, B9l AN T A MME 1 F T 10000
$h, BH 10000 RMMHMBRBHEE, HESEABERN, W&

AHENRNE, CEARRERSHERNERES, o1 mEMRRMEE

92 HHMBRRERHENSEERARE malloc, REAREEPERE - 1TTAR
BANZHERLERNER. MRX - WREATERARHLAHR, ARNAEEHN
BRX—FWHFERRNE (MRRR, RHELT I, TN, AERESREROKE,
BEERDPHMA BRI, B934 T4 100 84, 50 BUMEX—4100 Bfu 2
FH—RFIBRRHFENAE. AERE 7THRRHE, DRBHALIFRN 250 20K
EH#SE, BWEA N 251 FHEH 70 R ERARER, YBARER, AERE
MR EENEBRNBTHENUEE. INEF=FTENHE.:

Wik malioc 7+ HEBEZNMANE =/
A (1) B /e HHEHEABITREE x/
(2) TR M R AN
W WRRTAEE, Mk
HAH0
|
for {1+ MERH)
|
i (25 W i S R A 8 0 0 06 L TR i L (i )
!
If (R A MR == ch 2 A )
S i B o O RO,
elsa
O 3 2 0 B A Mk KR fr R,
retun (RN MOE G MR AE)
}
}
raturn (0)

H92 EmHEIREANEE

(1) BRI RT SRR E T H— =R B8Rk 5 B Rl &R R
BEHUMABHALRT, AXHHERLT, "ERFERNRESCHAER (A1) RAS
I, TR A A A — T

(2) BBERARERTHBRER BTN —T2ZR: DRAWEHEROHI KERA
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B BRI, PR I P R B BT D54 A R R 0T A0 Mk AR T MR T B, U AT
P2,

Mt %L Wbt B

1 10060 101 G900
2} b)

st 8--RiTk ith Ak L Xing o

151 9850 251 9750

e) d)

m9-3 4EMBREE

Q) BEREMERTESIBRRE—TSRAEFFAEERFETHEMRA. X, HBE
BRATE FES — P HORE, FEABNHEEHUR X,

UERNBEBRGT—MAT, BEAEERMAMBL 101 FHH SO BEMIRTER. B
AREMFERFSRHEFHCHRTNE, FLUARBRGE P EEH — 35 TR
REFR, WS, PERIERAML 1 PG 100 EAEMRMERE, BAXKERNERS
MBRHEA TR - THE, FUARSERTHE T, B 9-4 B0 T %R X 5 4 a0 S
HERRE,

1 bt L3024 5 HE L 38§
251 9750 101 50

231 9750

a)

b)
o . 308 .4

1 150

231 9750

)
M 94 FHMEER

BENBERERE 200 B MBI, BhdRpFEOE - TH 150 R,
PR EAB _MEREX—HR (WA 9S5), BE, BEAEERKMNEIE 151 7 8% & 300
AEOAS R E, REX 00T EMNEEANLKISENER, BABREFHEHEAE K
SHERE, (XRFL, ABEXNRTEFERAXHEM, BN NEasmyRHBREE M
M.) AR HERRARERETA THRRFEFHNA-ARNE_MZEANER, B
FE—AHRMAERB-IAAE W (BREFERHREE),

i UNIX #8, HEBMNEH - HhiEs, HEZAVHRFEXALFERAS
g, SERHABAREZRERNRES, URENKRBRELAFESKNEETFRE
M, SHMARTUZEMAURMBE N KRIEE. NEEIMHRERECHBEN, AEEAE



214 UNIX #F & 4+

b4t L A 4t L4

1 150 1 150
251 9750 431 9350

a) b)
95 MtgiE RS —MaRiths

FEMAHELNERE., HEMBREANHRE, HAENRTAHR S mE Y.
9.1.2 H#BRHEH

WMRABBBEATER, TREGHEE, U TRETIEIBHRY .

(1) REWH fork BRI FHB IS M

(2) REBEHA brk ¥ K—PEBHKA;

(3) —AEBREFHRKARBRTEL;

(4) HTEFLINBB NG, TOERMBRARER, Hb, b fork JEMITREN
RKih, ERE-AERFREBENSBOATRREHWIE

HABRETHR—BERAZFRREE, EREABTOSTEHIAER L, HFiE
WS FERY 0 YRR, WESMHRRESH, FHAERAEHNFF HET LR
B 203), UHEESHONRRESE S, NREBEENKER (RIHE9.2),
HEH KRR RFEXRET T,

VB BN, EH R B A R T 2 ) 2 MR R, M — K 1/0 M
PR BRTEESHRE., DREARE RG2S ITENE, WERRE ST T8 —
WAEE TN B, HREXOHRERRECEOM, REMERS, TTRETHE
ERENEIREETENER. AN, DREATEHASANTE, B4, ERREOREE
PEERS LRTREFEEN. WHELARERREOEBENAEBL, BEBHEFL
W GBI R A AT B 1/0. MBRERER LA THRBLNESHS 1 OB
EB%R. '

MERESEE—ERNETERLESRLHSAMNRRE LE, ARRHEN RS
BHYBERENARARH RS0 Lk, TEGREMNFRIEW BRI, 24056
Bt B E B RS, AR A A GRS, AT SR U R A £ AT BE R B 0
b, AEARBERERAENEY NS RO A E-RARATRENNRE, HET—
KA BB B M R L SR T L

M9-6 BT —PE—THBOHATHKBN AN KRS LHATO, BEBAE =4
K, #RATEX. $EAR, EXTLRTEMLE 2K, BRX AR 64K F 4, +H
HOKFHRMBHLTRZR, SAARLERN, NBkHBMIRN 0. 1K, 64K, 65K,
66K 1 128K MT . WHEA N A TIE X X A K2 B K 62K F 9 8% KR 4 F B8 AR
KZEM6IK FHNERSRHREH, TREEZBEAMREE, YABHRERRA

O WHAGR, EEMALGEHA G, SENNSESRAPRT Y -THATNHRERA, TXFE, 3MXHE
ERACHATX. :
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o, BEXEABTFHERHRAINEKABRE - T 2K FHHNZEK, HEEHMNNOHRFE,
B O-THHTX—AR. WRE -6 RE-7ATLIRE, #£R 588 % b ok B e HAT

2 M A ‘
M, WA Hod
Ex 0 2K | o e e e e e - - a 684 4 = ==
K 32K e mm e e e e .
=
.-"-" d."". -z
wE |MK STK |- ‘_'_--' P o
6K K |-"T e 690 {*
66K S9SK |-= o7
’f
z s
-~
-
'I
-
”
-
”
'f
# |2k 01K -
4
9.6 HEfE RN %EERRSY
Bt 14 S .
Mt R s
EX| o 40Kl = = = = - mm i m o — 684 4 - — ~
IK  370Kef-—=— -~ ——— e~ = = | - ==
i .
""-_- ‘-"_,' . -
BE | sk 7ask 4~ P T .
,."- '0‘ . -
65K 492K P 6% 4~
—-- -
66K 647K T R
L4 ;',
rd
-~
”
”
"
-,
La
. ’f
-
Bl ok ossk 4
=

H97 WHBRARE
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MBEARRARE, EEHEMNAFrFELEASEEX L, HAE N RS E P
REREE.

MBI FiE, #ABRNFEEFHEER, AF N o KMRLE, Ml gk, SEE}
RS EN, AENRENLE MK ENSF. A, £2%EZFL, DRESAHEBRS
N, WABESR ERFESRD oK, TALFERERF - EEREE S
t, ERLFHF - THEBREBHEN (BRIE.4),

1. 2488 fork 5343

ERGWA fork MHRP (R7.1%), BETAHBRB TESNAESHLUART
HBHETX, BN, AEBEDREBEERTRRE (L) #EMAFERSENSENA
. YRt lE, THARENRiESE L, XHBEFABBARERE (LE6-1), &
FEBRRPE. ATTFHEBLETFRERE, WUNBKBBRLLBEBANTF. NEEAED
EERERE, ENTHESEEN ok RERAARSRGERBEFE.

2. R E

MEXABFTEANAFHINCTESTETRNAGFES, FEXREHEREKIIEMNEREDT
BHALRAH bk BI5IEH, REBEHT - KEBKT BX B (expansion swap). WEIE
MERELFEEEHSAUEFAHBRNFESE, RFEAEFRENER. REARBEX
HEANERRNLUENFNRTESE, BRNFRSEPEFHBLE (3 TESTHEY
mb), BMEAKET B ONREBRERZSRELY, ANENEEEEHTRENS
EHT (RE9-8). YRIGHEWZESRBAN, WEFHOEM T RT00) 4 uk 5 Hpk 3

Wk VY RENTE )
®iuht, SEmL bl WA HRE
fich:4 0 27K 0 P2/ ) G S 684 4 = 2w
1K 43K 1K 43K oo oo oo -
%5 =
e e
F” ’”
I’ -’
J"." l’ iZ
WiE | 64K STIK TV AP S
- - ¥y
65K 647K 65K 647K o7 ',-"690 ,'#
. )
66K 595K 66K 595K | eo1’|
% ) II’ ,"
I’ ,"
’ Fl
’
r ”
# ra
p | 128K 401K 128K 401K ‘| 4
’
r
g5 g |19K -
%=

Bo8 BTBRUBRBUAAFRRE
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EXaEGEMgE, X&§, YEABRKRIPBTHRETEGHSE,
9.1.3 HEHEA

RO, BXHRUR, BRE—NWHELSEIAREELIBARTRER. EREVRLS
wey, MRBBIJA-TEZREF, RK/E7.INHTRINER, EXNEFREFEREA
B, CEEAREAEABEAMBRBEELRANT:; IAREIFSN, BHLEBREAN
Fo WRMNBGBERAFH (MOREHBERA) KFEREASE (HmEFHRAL
BEL), ERER, AEESRRBYRERE, RENRARRARMKLLER, AEREE
Hip# R —-HEERERETT, BNEARNERLSTEN. YRARTHARRKE
H, BEAABEARRERRTTR, EEMABELCERRNERTHRGT A,

FeETHMRRES, NHLBRTFEES P HBEAFPRBRLMHE, D5k
HBEERES, CHTRAEBOINH, k, CERIALE “BRELHRY" RENE
B, AhERRHEEEKE (B99), MAREBHART, RBERERA. HHEBRRA

M swapper 7+ RANBBENHRE,
s REHHBHEREBHSE =« /
WA
W
}
oop:
for (FACHEBHNOKRAIERE)
B R MET B B CRTH R,
it (EARNHHER)
|
sleep (B HAR/ANRE);
goto loop;
|
it (A b A B s R R
i
BABGER;
goto loop;
i
J% loop2: MBEAEMKNNES (LW219H) » /
for (FECEANT. FRETMAREREHETNER)
i
if (A—THEREHE)
AR R ESEEE MENELDRRTIER:
else /x BHERMER » /
ERRENESnce iz AENMLEBENHAR;
!
i (B 5 7R i Bt 9 R 7 B O R L T E O HEOR)
sloep (3. HABANR)
else
R,
goto loop: /7 » EHHENEYP. gotoloop2 *» /

H99 HEHEHAH
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MBRERE D BAENBER: PEYBMFHE, SABANRBERA, RERERSE,

MAMBHEBERBEAT M HE, SHERERRDT Y “RELBRL" WHBERSK
AHERERIR, BRLSRETHNREZ —.

e HBRBRELRA RE” WHE. X6, XBRIBHABRR, 53— HRES LY
HEREGREABERE -1 “RE” RENER (AREHE6-1),

HBBMBRB THERANHEE, CXRERNGLSHAESE: Kit, TREERE
BEF-HE, MERDNEFEINEER, ARBERANER,

MEMBABLFARE —THE, BANKRABREAAENS AR, ERABAE
B, BEXYEABABE SELAYBER,; BEAEDHAR (MNEEBFRRBE) €F
i, ABRHEAEROEETMAESES “RE” #8, By “RE” AERTHEMRE
REAEL, ZRB—TEREAERKERAETHBNRENATCEAER GO E, W
RETREEERRNAER, BAXER S “HE” HRERHRBETERN nice M4 F
CEANRTREMHHRE,

— P REABLEFRNWLHNESENTFERT 20, I ERRANABLAZLSE
BRAET 2P CoONBARRFATHRENHEE, ¥, ERARBRUYABETNH
FERNEBENABAEL 28, YEABEREBRT - E4 L, X—BAEE, HHER
ERA—TER, BERRDNEBNAERERY ., EX—RET, oG omE — K3tk
R, NESEMHREFAERRS, ABHLERBUNSREE, EYEAERNEETE
X RERUMFTERNHEBE RN, MEXNEET A28, REARBRH—IHE
T ABREE, EHRLRARREE, URATREANGR,

B O-10 WA TANMBBESH —RAMKBAEN, SALENTFRAET LS L FAMN
A, HRAER, BEMASRSRE CPUSERY, #ARATEMRERA. &2,
ET X8t S8 — KHn bR R, MhilBRRURERAREST, HUH
EHTHAHM, SR—PHCRRAEET—2)L. RNF—FHEE, FEOSEINEE,
HFHRAGAREAERERHBAHR, £ o, AR AASRBERLED, HboR
BRESS, EABN 28N, TRABRENRETEE, BEINA#BERFRENSR
BEIBET2H GXEMRNBBER), —BET 28, HEABRILEAASLEB,
HBABECHBED, HEABRFRABAABRE, EHHFNEERTEK. 7 3P
B, #BERNEEA, BNUERNRBRE LERT IV, HR, AFREAENARE
BHEEA2 B, FUNEEERRENEMEERYEAEEBEIE, BT 4 B, x
HRABRHUEBCRADHRARRBE f1 A,

HBEEBETARRRHMAMNEDREEERANIE, B TRARERAETD KL
RORERE, BAXBNRENEBARENERNS., EREEARNMRT, XN
WA ‘BT - SNARKFuR (W[ Peachy 841),

HE, GERHIBUBAAESEAHBEET TN CENRNE. $F—, ¥RIRRIEE
BOR A . AFESE B BT R B E B nice (E M — MR, R R BB S — R U
RHTHUSHUKRAR —IMAE, BRI RRAEHFEIERANSBRGZSH

O UNXEZENBoREXRIATHNERANDEEREATTIRY— LR, RERKANEREER L E
HT3#. ¥RINEBEAEAFZEPEET 2P, I NHARMEEXABTHSNRNT RENFLE.
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tf ] #HE A B C D E
0 o 0 i i el
E17 D 4] 1]
— 1 i 1 1 1
1 =17
1 2 2 2 2 2
2 ;! 2 B A #A
0 0 0 0
= fy
31 { 1 1 1 3
BT
I 2 2 2 2 4
B A . Th! . By A
0 D o 0
EfT
S 1 3 1 ( i
EfT
rass 2 4 2 2 2
B B A ;A Bt
D D 0 0
X

B 9-10 % #4155

WAESE, BARE, VRS HEMERA IS I KFVATHAETRAEXREEH
KA, SRR —A G 2K FANFOEERFREFEN, —MHAHRER, /{5
HARBEIRASBRREMARGHARSEN, fREXAEE, £—4 PDP 11/23 iRl
rHERSHEE, RAX—KR, EEARNHRTRANTLEREK 10% (R
[ Peachey 84 1),

-, MBEMBEEREANAEIRASERARSHALTETERR, EERGER
I A BEREANER, REANECSHT —1PEHANSR. BhS KRR TR L
B REME, TENX LT FREERA, HEAHEETHWHBRN -~ RKE
B, MEHEARKEHELRA, £ -LTARERF, MBmEBRELRET —MRASRZ
HLERERHBIEINEBRER P ERANKERRHEA, B9 HMEREHRT
POR. Bk B/ b G T
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B2, BENRABREFT -1 "BE” #ABKY, HTREABANERAZE K
BAEET. B EATE W BEFHBEE2BHBERDRA, BRIFE3IBHEY
THBEXHH#BDRE (BT nice HMAER), BEDERFENT. X—-HHDBRFER
(L g F:0 e

BiE, HR-RHRZ—ITHER. nANRAERRE - HE, HENHRRE IR
AAEK, ENETANMERGREN, RERQTERY; EXFPRTALBRLAE
B BiF “RE” RNkl ENERRELRASELUFAFOFRLUREAEDD
EZRERTFHRERAMNLER, JBOSHETTRHHER, MANRHEX -RENRBET
WRARHEL. BEJLE, BRARKEEAE UNIXRE LEH,

i) HE A B C D E
] 0 )] g nice 25 #H
=ty 0 il 0
]
—_— 1 1 1 1 ]
1 bt g)
—— 2 2 2 2 2
2 B B A . Y
0 [ 0 0
ET
N 1 1 L 1 3
B A
] 0
BH
Y 2 2 2 1 1
BA #ih
0 0
=
S 1 3 1 2 2
WA B
0 . 0
BAT
i 2 1 2 3 1
Bl BA
0 0
EfT

M 9-11 mxfHRms3IERNAS
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9.2 WMEREH

HHERGSHETAR, A CPURBAAHEEHHELCHITRN, TUXR - LR*
CRETHENAR, WARENBRBEENEFAZAMREET, FREATEREHERAX A
FREPFR LK, FRH#BMBERAE - SHHENSTHYERZERLE, A, FiFR
AREFERY, QA 1R 2EFTHHEEHEONE, TEFK PRI KRS KYH#R, B
B, AENERMABRBBEEEM D, AWK THRTFLOEUAFER, B THEER
EEMEANE, FURELADEREHENELSBIEANFHATEER, RT3
AMEMBARENTE. RTREEAA D NRHEZA, #RETHAFEFEREVN,

ABERAFNMTABEXENH—/ME2ES, DEFEFNREARN FEIF, #
BREOBEHREER T RS ERRBE MK b FRE, SHBREBFY “RBAR
", Denning{R[Denning 68N T — A HBH“ LR "R K. LIER (working ser) &M i
nKAFHEFFEANREREG. BF n KA TAEOE O (window), BN THRIZEH
By —Aia, U LEENRREFHARR, TUATEHHBRARANRAPNE, B3
TR BEARETRENSHE, - #BI L - FEIARANTEH, 38—
PREE. ELAEREEN, ABEHF TR HEREN A EFESPREARTE,

B 9-12 Bt T— MBI RBETH—RAEMIR, TAHTEERER S ERANY

ViR ItFE wnkh
A3 2 3 4 5
24 24 24 24 24
15 15 24 15 24 15 24 15 24
18 1815 | 18 15 24 18 15 24 18 15 24
23 2318 [ 231815 | 23181524 | 23181524
2 2423 | 2423 18 :
17 1724 | 172423 | 17242318 | 17 24 23 18 15
18 1817 | 18 17 24 ' :
24 24 18 :
18 18 24
17 17 13
17 17 . _
L5 1517 {1517 18 | 1517 18 24
24 2415 | 241517 :
17 17 24 :
24 24 17 :
18 1824 | 18 24 17

Ho12 —THBHIESE

O BE-GHENABSRMGT—RESHER TR, CPFURHSLARZGAABERATRES, BX
EAGRZNAMIATHAERTEEEERT.
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ME e, FRIS O AN THE, MELBRNIIT, COTHAROMESL, X—TLR
BT EBRFMMN ARSI ENRRE, RANEOPER AN TS, REKSHEFLLY
HAREE, TR HTAEENREFALREY, BCERWAKFNARER RN, &
GRAD—MFERERBEHNTAREE. YRR -AFAN, NEFRCBARY
L, MEESBHERENFOHRME, MEXTRERTNE, CRET KN — K4,
EW, X-HEAFRN “ER" FEHEK, HRCTHRRS,

Y ARBER—AFTRFIERGTEN, B4 AT HETES (validity page
faul) EANERES, ABEERSE, ANKEEARANERELTRELER
M. YUHEEARFRE, SREHNFSRARBENMERS, HETUES, ARFR
GHELAEABS: BAEERAOTAERIMRRE LU RABA G, U EEMER
RO —RIEME, BT KB UNIX RE P, 48003 & 55 W i 41115 UNIX R
%V 408K A TS

9.2.1 WREAHBRBEH

XRERFHETHEABRAANEENAEZBRRBEGAT 4 TREA, BREH LT
(disk block descriptors), T H ¥ # (page frame data table, & # pfdata) N B EHFE
(swap — use table), FERZEREFRHRN, AENR pidata 4R —KEE, 3 H Al B8 554 W
HEH T ENT .

FEZ5 6 ERIMAE, —PEE-ITER, WERPEATHER. HENE—-F0W (LB
9.13) EHEMKMDHEML, AHLUERREAFHEE. SRMTHRAPHEI A (protection
bit), IRAZFHFRBEAN RN TAMLFE:

s FRAL,

e Pifafi .

e R,

s ERfE L,

o RN
MEEEEHREY (valid bit) RERZETHHNELEERY., TEARSEFD, UFRLHREH
ELret, WERAMNHAARB —FRIEEMN, PIBHL (reference bit) HRBMERTHH#RE
WRT#ER. B (modift bit) TAREREFF BB TERANANE., Ba#E N
(copy on write bit) T REEH fork, L SHIBRERERAFTN, NELHAREZAEY
~PHEN, B)E, REBTERERN (agebit) RIERERE - THBEPLER S
H—AELKEET., UTRITBEABRETEIRTNARA ., TorHE N RERA, Wi
A BEREF ARG RERA, 0.2 4 WHEFEEFREFXLENNEN,

- HERHS PSR ATRAE R, ZENRERTH T Z LT HEEE
M. AY, HE-IMEHFAABURTIALTHARIRFERT, -~ TERTMAERE--
iR ERD, BE-ATRTXEY, IFRENRREE. NRZBHUTENTH
BELE, MEEERAMTSATHNEANERAEERRS, NBERE - TARITXHE
b, MEARERTEEZXATHEEES, RAUARERX - ZHERP., AETLIRR
B EHR SRR eHE St R, BARBRTIEREH ARG E exec HiZAY
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WA &, — BT “BRMAA (demand f)”, B~ EH “HREE (demand
sero)”s BATHES 2 A BB HASE LG,

K

/// LiE £ 3  F Rt ]

nERDE

1)

. s
K OE (E) % 4 il P

oW

2 =
& 2
il i

W R T

B RH
% % G, X, W, HA)

#9.13 THREIMAMEMLMA RN

pfdata ZHRTEA YA, ERASERRI. S—RANFHA:

« IRE, BREARENBREL, RETRTXHP; FHRDMARTEENK
TARE (AX#Ris DESR); ERAEARTAIREFIN.

B AETMERIA R, AN ARETIHARRNARARINEE, EFIRART
fEaHAMNHERWERKE. ETHEHSBRERAM fork WK, RIAARNE
X—Ko

« FREE (MBRXHRLE) ATHEA-TELBRS.

o $% 7028 R T 6 2 MG pfdata 727K 448 #F F 4 1~ T RS BA S AR 9 JL A pldata
T 48 £t o

M pidata XM FHEMED) MBS HARRAN T HAERD, RUTHEEWG
gk, SHEESERNSNE, RPNAETREN K. #RTHE T 5w
B, EATRESHASEEPEAMENARES AN, Bk, SABRAFNEREAY
B EN RS REAE, ABRERERSERNKFAEREREAERE, HEEETE
B (RH#) A BRI SR pidate RWHITRE, X, REAR-IRESHRS, NE
MRMTHANSE, NERTUREMEN, ATH-TEAR—THER, AEAERER
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AT ERT, BRAENRBESNBS, FEEHARSXBHBIIMA FE,

MRS LA - RBSEHREARN AR, FRUSH -13AR, EERT
HEE P TEMBEMRRE EHERT.

MO 4BETHRN, BRABRBRI. pldaca BRFAU RN BMFERARZEMEER, — 1
HEER A0 R Mt 1493K W9 B — /35 b B9 B T 3 794 SO TTR M, X I 2 90 O 00 B £ e R
Ffew, BRMN—PEAANRES 1 ENE 2743 SHAR F, WHEK 794 8 pidata £
AT M — A A RIEE | PSS 2743 b, FEHTRNESI RN 1. £9.2.4
T N A A B RS 7E pldata MR BE AT P B E R, SEHX— BT &
fESCH |, X ERE A — A AW A RN,

Mt i g2 B iR m
1493K BB 794 Wi 1 HLE 2743
v Fi
TEHEEA 794
S MR ET
i, S g g 3 %1
Z
W8 2743
~
i g 704 AR ER 2743

Bo-14 WRMAMEUBBHIEMHRR

1. ARARTH ERAM fork

BT ISHREOER, ERAAGERAA ok, RBEARLABRNEIE, HiF
EMBRTHBEL., £6%F, —FTHREEHROCEM - L RBRHMEEZ R AHEE N
NEEBRMAEE, EBYARSEEEHREAA fork 25 A exec, T ERHERIMAE
AT, ERAVHRTELS, ABENEHERXE, HRTM pidaa RNBETHA
. PRAHENAERMES AR, ¥ TREEERRIRNAAX, ARSE—FHHEX
EETANAE, RERELEBH AR, ME-PHRAKE, M pfdata R H
2%, MELEIARRMATERAMHSEKE (RATHSHKRERMEERAMHEE
), MBEAEMBEE L, WHNERSMESRAED O R

X, ERTEMEARRIA, XA -HERFEI -+ ABRBERN. AHHESENK
. ATE—AEETACK R, B TEHERX— K, WEERLT fork BRI L# 8Tl
BRAAEKENE— I HEAHEL “EN” . FRBMERTXER, WeFH—1
REe, MK BB, RERHENHEEM - METRHE, X, BETEN
HERBHBREERENA#T.
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BOISERT—THBHUT ok HHRIBLEW, BRFIHEXFBIBRAEEXRT
MR, FUTESSIAEN2, ZBEXEKATM pfdaa 31K 1. ABESRT -5
FHRBBERCl, ERLH#BPPIRN—ITEN, XWIEWRETARSS -BN (B
Atk 97K BB RIEHX — K)o AR T RIHE A plfdata W 613, B3 BY
R, BRHEWRITESIHEHTER.

HEP i’ c
i *iffR
K& X %
A Y a
KT B P1 K C1
3| Fis 2 FIHE 3%
&R WA siRM
minht i} :
24K 967 ) :
Ee dhht hii) bt i
97K 613 97K 613
¥ P
m 967 i 613
31 %1 B} ¥ 2

B915s #BRGF ok X —FAHT

EBSDEGR, REWMB ok METHAMTRAABRFATHYEEN, R, & TR
BRSNS LN EKE, BSDEAXRBET - RER A viork, E4
MH viock B2 THBARSE R viork & B i, #3721 M execo BN viork A ¥ I | 3%,
FUEHRRLEVH fork . BETERBELHBER DML =E 8T (EP #H M exec
Hoexit), BRTBESIHBMREBNR. NREBFRACHBEER ok, HEBRER
AOSL. BTLL, EFMA viork MREAETERFRA, RAEVABD RETELXR LHTHRA
HEE: ABRNHREALNEAMAFRERR, 2R ILBERAPENSAAEHA LS
BERBEANBTRZBIER?

DE 16 BRI, ERAERAE viork 25, THEBERARIT exee, MEEETE
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B global # local, RERBHC, REMETRERER, EITHBMYT exee B exite HR
ERmfAEkAENH, ARREHFHIEEAESHA vk ifAFAT! MAFHBENAF
viork IRBCEEMIE, WL ERANGSR (LIE9.8),

int global; T
main()
| int local;
local=1;
it {viork () ==0)
{
fx FHERs/
global=2; So EREBRNBEERE » /
local=13; fv BLFHENGEK » /
_exit (};
|
printf {global %d local %4\ n". giobal, local);

M 9-16 viork 52 % 6] K B 5

2. AMARFTH RAPMA exec

BIEBARTH - HBRFAARKE R T exec N, REAXHRAEPFHTHRITIHEA
AF, HERKRFERREZED, THAXATHERAXWARESREATHNRE. KL,
ABEFARTHITXHREIEANT, M2 “HEA” AAXHCEAT, HHEFEME
FRERF. NEBELEATRGXHrERERBEREART, FEHERXTERRY “HRKEK
A" (3R bss B0B) B “HRMEE” (X bss i) o AR read A, BBFHE K
BEE-TBREE. HELBEFEEEREBRAALRBERET. “BHREA" £5E&
HHAER T ETHIT X ARAASRER, FFURARRKR. “WHRKEFT RAETAMARFN
BHEHE, 923 W PHAENESLERTHET OFAMXETE. BNARAREANYE, “6&
W” ##8 (pagestesler) EMME - EARENT, IEEAREHTHREZE,

BYHE, I—FREBAK, Xk, EEITRGTXHANE—-TIN, ZRKRE>ZE—IH
e, REETRAEZRSERER. $ -, REAEETEL ecxec TRZ AR ETH
e WRAB—FHAMEZETME, XRERTILETHRRBIIOTABRBE BT
oexec WBR-—~4&, MBHREB L 0MNE, HA—THFERAORBKFER, NERITLEEZ
MATHAT XM, AT, EHBRERE (0% 4 EPMHA X bmap) EKFEB -4 3H,
WEEARBEREARAERL, AT ABELZRERBHE W, THH THIE bmap
ARTBFEAN, FRUAREE BN, Z£EAFEH read HiH, NEEERECXF
MERI/OEH, UR--PMHBEESERA reed IMEBERA S EE I RE, =ET
CATEE, MITAXAERERAZT, AXRSBER RV RETE, Bk, AELR

O BEFRAT_exito HX exit “Mik" FHEBALEBNERE 10 (AHQ) NEBHN, ARSELERTD
printd IBAIFWEW L fE. XR viork WA —HARHWEH,
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REGFH - BB RRA X HRETRAFRP A, S8, £-HFNT, FEHERTEA
M, AAE—EAHYAuX, HE-THEFERNRTESTREEM.

ATA—TTPRAT XA EHERT, AEEM exee W, HRHETRITXH M TER
BS, AR -PFRESAHAEIITAREAER, ENRE—TATRTXHARTRAEN,
AZHSTHERANEERS (AXHTHBORFR) RAZERINER, R, TRESH
GHEEFHEMHEX -FERERAAXHAEARE. HI178H T —-1TRABMEE, HP,
ERRBERTRE TERMETXHPR 84 T ERE, MENRBRERI TIEHBH, &
ARG WROLEHHMEAENEERS (279).

RIF R

X YRR
/4’/
®3P A 0
EESEEN
B % B 5
84 179

o917 WXIfmsa-4K
9.2.2 {MAkE

ARHABRE-PELRR, EHAFBRABIAENAMMBHRLEAT. NEEREY
BHUBRTEEE, FERENEMPN, SYSHRBINRARE. AAEERES—
MEEN, ELEMX, B MR, BRTEOHESRRMNERAET, FRNHFAHA
REWERTE, Y- #BE—-IREFERERER, NERBERX, IHEMITERN
AEEHEETARYT .,

EAFFHRARMRTURE: ZEHFERENK, HEFEXHR; REIAT BRI
THEHPEARMBELT, F—FREZFBESEFREER, HURARERNIE
ghg—R, —EHBE4ACEFR - RENEREL, HNREAREX-IEH
%, ATRARGHTERER (9.2.4 7). RAAREUXLEWENTRAE, BigdH
MNERZRBFERAURERRTELE, X8, HTEZATERHZARTERYED
BERE, E—RRSEAETTRE (LR -18), YREEL TRIMRE, ABREER
BHE FRE, BEAATHRY T ETHEHZE, —PHEETHITRORCRERRK
FoEH., ERRTRARBAFT A LE

EOI0AMTHRBYMN - I HEMREHEREZTAZEANXEFH. FBe, ER
ERES, BPEFBRTECKAFTRZE, RAAEREMNRYE. EREZRITHZ
B, ~THENE TN, ERNFREREY 0, Xem, £ -BREXE, —TERBX
WRTEHER, &5, AAAEAHARCEZRRE T SEWPERFHIIR, EEEER
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M # il o
n #% 31 H
a o
% m
n o '
N #F —_—— ] e 2 i 3 el — I

AL — NEREE

B 918 MEHHANRER

nRE wE (ERDIERLE)
E A #F

REUH

HE N

W R = e =2 | -o

[F. 3 7.

FEAF

B9-19 B—WHEiHBEseF

MREFABEEZNHELE - IE, FEHABAFRF-—ARETMHRGE. Hit,
MEAGEEE T ERTIHEEN 8o, EXNARABEAEN, EX-HARE-#EET
hEH—-FS, CREEERT; FEAEEMERENITAEN, NETHERGE, —tE@
RHHAREETLHNENENAUERLE: REABKAKENFAEESIMNRZ P& HE
MW BT,

HEGERTHAEHEFHETE-RKERESR, AHRAREBRATER, ARERAE
W2 HEE, FRAREYTHANEBEFEERLTE-RAERS . BRKERENEKE
RENSEHEES THE: URNEERH - BE, WHETUESZSH TR RE N W EY
SHA, BATHRENREAR, TAANBEXHREEARNEUT, EREATERE
WEREAD, B AERY, BRSHIANKEEI T I RAERE, BRSRARK
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HEZdERNEAR A BRIARKERESE. ALK, AEHABMNETRARLH%T. R4%
HATURERXKEAEKERENE, UEBBRTMHESERE,

HEHHABRLEER BRI, vERAENBRAE T RFCARIANERN., XRE=R
ﬁfﬁﬁ‘ﬁ:

(1) MEMNBEELIVAZTHER, WEE “TH BEERR: GAHREETAR
—AEBREMITESEDL, REHLEN, PRVYREZERER T, YELRUNHA @HEELT
—ENEEN (RETHAERHBNES), AEFRILAEINNREE L,

(2) MREAFHEREAMKRBEEL, MERHARBXITCENTFPFHNE (A%
THBEMR0), ABERZERRTAERMET, pldaa ZWHOII HBE 1, #BERIK
ATRERUBE—-SNIE,

(3) MEARMNERCEMBRESE L, HEFECBUATEAOAEREFANNE, RLE
—-f, ABEZHREEN, ¥BRRTENHRBEE AW SESENR,

EE-FRNBE=FEET, AAABREEZEENAMBIAZ L. ATHHEFHHREER
ZEMHAR, BEHHIEENE -THAABELEFHURESERANE, BREAEAAD
BHREESEN, THRRAHARBNRERBERN. NREAZTHRBAL, BHFH
BEdkds®R, WATWENSERINENZS -, AERFLEHEAEINBRRE
t*x, RZ, MBEEMABETEAE, WAFENRRF THEEEN, X8, EFRTZ
HHAENBERE EHENEEE, IELTHZERENAMNSERE L, BEFSTHNER
WEMER MRS LOEE, IBRRTURETHRAEEANESEUNRBET A
fE.

RAAHERE T EHRBOTARNERE, EPARTEEAFFAMNKE, HEEHEH,
MAHERETRBIHNRBNE L, HRARABHE - AHERE: N, RETHFRT
EEAF LA, TEAAFHRABRNESR, dtREBAAGFEPROJBROFE AE, HEX
BRELERENFEHS I I 2 VHERMMBRETHREL TS B, WRMHEREL
BEREBHESESH, BFANBRE - XBH—T, ERXEFHEEL &, FHAMEL
HEVGIEEEZNERERE, BHARABE K&/ EL4/ AEH, E—XABA-TH
Mo

HNBHNRPEE AT, CERBREAEAMTRA, #3 pldea RIAH T AR
w1, MESIHBEE R0, NEKE pfdata B RATRAEXNER, E-HEFHEXE,
HABENAE, DRI ABERN0, KUBTEAAEAT fok, ERAFLAHBEAL]
EEH, BEABPREZTARLY., B)F, AESEREE, &6 AF £ ERET
By, HEZEAMYRBAEENTEM I MR-THBEET - ARES, HBERARL
ESRET, ABERRATUNREDRKEE, MTA—FEANHREE EREE, AW, MR
CEMBRBERNIE, ERERENBLEMN,

MR, BMEATHABRIINSEA, B, CAD#HE 30, 40, SOM20 7%, HHE
FAREE -KEATSHMAES, TANHEES 4 H. HREHHEL A, B, C, DX
EHFEEXRERBMATNE, B0 40 THSREN —RIIAMNRBE. AALBRENY
BEEFARMATAENSE, HRUARANVATAEMARBR NI NTE. RE, E
EHBREE I IEEENSEURNR, 64 MHE., FEHEAERBRTHeTHET, #
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RCHSOAMAEMABRDMS PHE. MEXAKERE, EXRRELHNEIRREBRAL
RES. RAABKAEDHTH R IAAHAEREARONTEEARL, £ %24
M2, #AGENRH. MEARBRATAYSRES LRARE, REFER DA
BEATE, 288 LT RATESFHEBY K.

154 AT B X £

HE AR #HEBe W HED 127
H#EBME HECcs R
HEDLH

A3 B34 BoC50D38

e
B 9-20 % T HLAN o 0 3 245 (A] 1) o A2

AS2, BRBRBARAFERIEE. $— 10, GUEBRENKRMATAE, F#
HERABERBEMNATSERD; - 1MHE, ABEEYNNERREA N IR EHE L
%, EHRAREFRHAERL, # pidata FIASI AR 1. MRIIHE 089G, NH pldaa
ZEMESHERHES. EAZAERERSRLUN, ZVPHAAHHAEEEERN.

9.2.3 T

REFLHWTES: TRESREPE. BIAASLEEF TREFEA ORI
ARG, FELVORERREARE, Y, ¥THHELBEFARERX T —REN
iz, AAEtARFE AN, EEnk, BANHE4HRRTERERETFHENER
FFxd, hRBE, THEARSEFEETHERMXEK, Ht, AEEERHRABHE
A BER

1. A2 A

NRE— 4t EBCEFR—TEAREATHE, CHZE-THRERER, ABREFRAFH
EELHER (B921), MFE—IHEBERTEABBEUSAMHEE, REREBEZMUAH
LEREARDERENT, HERMRR., BFENERAFREBMN=LHATFHEG
Wik, BHERHHENEEN TR ERERAAMRA. AEREIARAERIANK, BB L
BESS%&N. NRGAGBLEAREER, RSF-AXHESFAE., BRERRWE TR
HRETHENICHE, B4XA#ATHASHRDNESEH, ABREHEAERER -1 “B
HW” KPEHES (B2 725), SRBTFEMKRESE D, X—THEBFR—1TEEkat
Mgt ®R, FARNEEMRES Y, TUTHHNBERIE, RA-THBHRE
ERTLEREAAGT, WRATHRARAEYN, WABRFR-TEENRE, REAX
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B ERTHATXHEFTERAAET,

Wik viault /x FRESLBEE «/
WA HR R U bt
Wih: X

R TFHYSEEMNE., ERR. E8LHMER, KK,
Foo(hakmitEHREDRZH)
!

MAREKPEAY (SIGSEGY: BE#);

goto out;

it (HHAGERESHTR)
Fr BRERZWOAREE » /
goto oul;

if (EEEREENH)

'Y 3.4 3oL 18080
BRERN;
while (BB XEN) /+ RELRERET «/
sloop (W{t: TAAETA);
|
glse /» AARERERTFR »/
|
SERYEKER;
W RARAEN, T ptdats W
H(EAUTREEATHEA “HRWE")
HOAEMARY;
eise
!
MflERTRTXHEPREN;
sieep (¥{F: VOSR);
I
MEAE (M CHEAN);
I
BE RN
WL, FR;
mHEINBERMER;

out: WNE;

Mo-21 AutEAEBRFHNRE

FIREENTEANREETALMREZ —.
(1) EXREEL, BAEAFD.
(2) EHETHEHAGERL.
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(3) E—PARTXHF,

(4) fv&H “WRBER",

(5) &R “WREAT,
THLERARFEEERG - FOREMER .

ME-PABENREEE, HAEAFS (RS D), WRHUERE -EEARAFESR,
BEHMBABRRY ., ABEABKRBERNPRIAFER AN BRI ERNRE, HiFKE
RAETAMRER, NEBRFARN, RRBAREANTE, # pldata RIHEA — 4 #5
#E, UENRARSRLEEFLUENRE. RE, ABRAMREBE LEARAE. HE
HEHAER, I /ORMERXR, ANABERERLERETHAERBEANSE,

B —48F, BRE 022 PRI 66K NIRRT, BRABAFTREAN

REMR HER WiEW HENER

 § .81 WA N RE RE -3 A #da¥k A%
0

1K 1648 Iav File 3

2K

3K None Inv DF 5

4K 1036 387 ]
: 1648 1 1618 1
64K 1917 Inv Disk | 1206

65K None Inv DZ

66K 1036 Inv Disk 847 1861 1206 0
67K

922 AHUHHH—-TER

E-rEREY, FRESAHEFERBERNAT, ARERENRES (BERA—
AR MESATRE, B, E—8BHitESEMN. B, EHESLHEBFERA
EHHEWE, BRERIANHE 847 RWW, UERAFPREZBATAEN, HEAER
FOBMNTRBERF ERART, WERASES 1776 T (LE9-23), FANKRFLEAZR
MRE, REGERIETMARTE, SEHES 1776 M, R)5, REENEKXRBER, L
BHETEEERA, ABEERENE 1776 H & pldata 30, FHUEAER BRiZ & 45 847
REFZBETEAEN,

WA AN, HEFFAREHAFIOEA, RERSLHAMERER TH®
Bt Rme (RE2), AIEEXRHHR: AEHEREE, ABEERFEF IR —
PEANRS - #ERAN XM EBTEZAINS -PHER L. AL LELAMHNET, ARE#EL
HEFERSHRXPREET; MREARNARTFHRS,; EEAXRRTLUERAAZIY
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E 3
g 2| B i &
ik WEH RS RE il Hak 5|H
66K | 1776 | Vsl Disk | 847 1776 847 1

923 MEMMRAATZRE

W HENGIHEM L HEBRENWET, #EHASHEERTRE, #n, 88—+
R EE 9-22 RARA M K R A B RESR, ABEERNEEAMRERI T S&
A 1206 LB MATIE 1861, Bk 1206 SHARBATP MRS . AHHRALE
AK BF R MI KR, MEH 1861 Hm; REARCIAN, ABEE. X, A48
EBESRTARBIE plleta RABRER. REATHHABREIWA BT BRTFERHR
T

5FRMREy, BRE AT HBRER--REBEREAUANE, EXRAXLBEER
EARE, BAERERLARFRALARABANT . FREHLCHEBFRI B A
RERESLEBFHRENERREFTANK., CHAER, HARI A RENLARFR
Bo R#BHRRE, RARRCANARE, AFEE, B4 HHTX—WE.

#HA #fi B

GBI
1731
HREHATRIEA

FERNER
HERN
SOEFEREA
BRI ML B H £

Bk — HEAT
LR NTE
o I AR I 2 72

AT X

BE T

B )

924 H-HREN_KE®

ME—ATAHEARENREE L, TRERBOAUTXHET (RE3), LA
BRENFRIHTEART. ARESLBERFREEERNET, REXTERFEN
YHPHBRESURSEKETAERNRIFTE. EUZERASHRBR, ERERK
WA exec BRI WA LWBARSHE, REMNOHRRT, RAEHEATEAA
F. pim, 7EE 922 1, Bihk 1K MRARHRARR K AT NAFETREXHFRE
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IPEHRE,

MBRHBE—-THE “BRER (D))" K “WRKHEA (DF)” WHEEREBRT (R
BARRES), MABEAFRPOREZRTGIESAENTEE, T “FREE” WA,
REEERZARE. BE, ABER “WRET” R "FRAA” BE. RARENHE
FRHERAE, ME, EANFRARIAHNBNREE LT XGERE P, EFERE-22
R RN 3K fesSKat, e R4 FR A, BAXHEREERA exec RITLURE
BEERERARILA,

BERUENE#LERBFURRERM NIRRT IERSE, CEREHFHERABAR
(8, BABBAREARRHALERFFUECEEEHNER, X EAA P SHAH
ALFHRREHER., BR)F, SEEREAFEZH, EROELHEEXEENRE, REWS
EMEPNES. '

2. P LIS,

HEHRAFES, DAERSIEMRPSE, EHRABEER—MMFTOXEAMNE ¥ T E -
A, (EERZE 72988 F, I HE+RAEENEXEN,) E— 1M HBXEE -4
Hili, MEAEERKEMA ok BB ET “SE@N" 4K, SR —TEPE. A
BOMBABGATHEFREETRE “SEN” HERTIIER, EREENEETRHREERE
ik, _

B RRPHLBEF RO ERZENOERL, FRLARFARRBHEWX AT
REW (LB 9-25), CEYEZEREUBYSEPELERFERL L REHN, ENnEOHEGET#
B, IRAFRPELERFHNMBEREOTEERRT “ExEN" KEWMIIEMN, FE
MERFBERTHABHFAEMNE, NENLSRE—IMFAFSEZHNATENLAHT L, Hib
FROARFIAZENTEE, ENEEINAFNTSEBXRNRETSES, ABEEHETER
% pfdata RIMAGI WM 1, Ho26 5L TEXHERE: ZE, FZ1THBHEZYHT 828,
HEBEERE, HRET—-1TRPS, BNZETHRET "E6d#ERN” 4, RFHELABR
SAR—-TEHR, 786, HE B THRAENAFFR L, RE, B 28 HWSIHER 1, ¥
KB BIFRHARET, FHHMMH 786 H.

MEERT “SWER” ff, BERERMGHARKIZIER, WABEANTEREFTHEAZY
HBE, REEE “SREN" UHRREASHBRANNEER, AyKOABRTEILER
BN, KRG, ABKHETK pldata BEN T WA PHLY, XRAINRANFB AR
EXHEEr. AERETAAMBERER L. MERY O, WEEMESH (RIE
9.11),

ERHAREALHMARET “SHEN" &, EHIFLETHEPENRE. BEF
GE—-THBEREAN, FELBEERETRESES (JEI TR THENHER). AEE
B, RPSLEEFAERARTARER N, BAES - Xn En i AR, WmELH
M, GRABTHLBETRRGART, MRZEREAR (MEROCHFRE), WHHLAR
FyHEE, ABRBEE—IERES. ARLCEBERA RS, AFBERT£RPH. B
R, NEBRAA4BEPETAIEH#H—HRN TR, HPiEHHRIEUEBRHIRTER
¥atf, BOo27 BB TRAMKEAETREN —EHEH,
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Nk plaut /o RPEsEEEF »/
WA ERE R A U B0 Rt
Wi X
|
REEM THMSREE, FEN, SARMAN. TENER, H8EX;
it (REENFEFITR)
gote out;
i (CRERSTHENL)
gotoout; /* KELERFER—EET «/
K (RESIAR>)

REFNORT;
HERWAFE IR,
ENEMTIREE 1,

B TETH A MY WER;

else /e ‘M, ANBAKBHFAEERAE «/

F (EMBEELAERSEN)
REHRBE M, SRS REHER;
BB PR R BA T )
AH A PR
|
BESRL, KRARAHHFHEDL;
EFHEER{EEN;
BEKPHES;
out: UK
i

9-25 RIPFAWMEF NN L

R PHLBRFERRGH, ERRESRAARTNE, BRENENL. EEHHH
HERRLN, HRERTERPHES ., XRAREBLBRFSRN TR —H,

9.2.4 EMEAREZHTHRRBARS

MBEEARRRTRCESESY, FA, S FBRE-MRET “SHENL" HHR
e, BARSE - RPE, WICRREORERBERN. B, MREARBRNS
HAMEFY, BRVEIARMNEXEFERQOEE, WRARAEME WD —TREHK
fr, EHREARAAERABERER, WAKTLXATHFARA, FRAKFRADREEL
BT, R, VAX-11 BEAERH WA (R[Levy 82]). WHRTXARTMEFHK
fr, HEFRFVERAE: MR- MABURERE, #SH—ATHTHE, BAEAANEATH
Rk, X225, AAEFHGERFREX—TE. AAKAERUNER, FUAHK
MHERASARFEARS; WERE LR RAFTRFEFARE, ahAE[RaT
EREHHFAENES, ETROMNERYHEEABIERES, BXE4HTRMULEHT
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TEM-HRA
H28F %, NN

RS- B B \
I

. W ki 828
mewEH, EHEN

e
BN -7 C /
HezE, BN

Wxm-EE A

W 828 A, BRBN

\ R i 828

kil o2

AR B

$786 A%

S AR C b1 786
T 28 4%, SHER 30

k)

Ho20 EmsmuumalRHEPS
o) HERBSGENRIMIN b) HARBESTTRFILABFZE

SEHESER SR
#%
S AHRFH
EE — KM
e — R
: W 1
- b8 bR
REARN - BN
K AR R BRARER
SR
v
W

B9-27 RPEHARUEEHXEEER
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Fo SMA#ERNERAN, CEFLAFAFTHRM, AMEEBUREAR IS ERT
%, EEtEARENER. BIBBHTREA-FRHEMT,

nE LG B i ®H "
e ANAg A ARfr AXE WA
Off On Off On On On

a) b}
#9288 MKMW N
n) BEHZM b)) ENEZE

9.3 HGEMARBAANESEL

REXRERREAUSAREERFREHAT, B TFROAT, BT LATHE
BRERESELBEEFHINRAR, DRFABEN IHEEMENXT TR LNOER
pEEnE, B4, RAFREHLERFARLIERIETE, FUELFER. RAERE
AERBRBZTRE, AAFAHNERAELERA. REANPSULERE, BAARK
HRETAEHHEFTE, URENEREREEEAFEM,

EEVHRERMSTHRAERAREE, UeasdFE, SAErBEy—1T%a
AEAEN, AERREYRER, HEAAXBRRLS "REA%RY" FO8H-TRE.
A FHRANL T —RE, ¥BEBRRUETHE, AATHAFRARKER
. HEIRHNEE, REE 4 “REERY” HERERETRENER. THAE
SEEONREERAXERE, MEILEERERNRNAR. NRREPHEEHAES
W, RSB HEARETINRER, X FERETRENRRHE, O TH
H. AERAL, EXMUTF VAX/VMS BERKHRANTE ([Levy 821),

9.4 FWPE

AZHRT UNIXEZ VRSB BEAFRAREE, ¥RAREEFANRAEZ
W g HE, MERRFEXDNENEAEEAEFT (b FTREMA fork, exec &
shrk MPER, RESHRBEMER), ILANBERADEBRMHSHAN, ARRRRY
#E., AEAMEGHE, DARORBRARR, BUNRRELTE "RE" EBEH, AR
RBTHRAR, HRABRARE ‘RE” #8, ERNRVEELRFT WL HBT,
RNERETEHT. EE—HNRT, EREAAHFSRE#RE, E5TRI A, ERXLE
Sl AR B AANHE, Bk, YREBGRETHRIRAIABRAFTHER.
MBEMESBEETH, HHLERFRED - KR EYNRAR.

HRETEENEAGESABRETERBI R SABRENTHLEENT. HHL,
T A B8 B Ak 27 18] B KN A B E — A REH T BB EERG KD, HRBAMRS
HER, @UARAFFAENSGTEDTAE, HioHBeCHRBTRRHNTE, FRi
EXETEENBMARE EE, YABIADEAACHBHRT@E, EXBH-THUE
B, ABERARLEELEERNRE SR HRNPER, FEAXRTGNER EF T,

HWRAAREMOE AR TRENEE, ¥k, REMNKNTHENUIHET RERA
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fork, ATMIERERHETRETAHHOYEEN, F_, WEATUALHEREMNTHRITX
HHBETEAAS, XBRTREAN cxec B XS THBEAAFNER, I — SRR
TREKMER, BAFERATE—TEBNEFHAATHASRSHAT, R, v2RSD>
TENKH. ZTERDTHEN TERTHEATREQATEBRUFIEN.

9.5 IM

1. T — Wik miree, EREEE, BHTREHSMER - THEHE,

2.9.12FFEY, RARHACEEERUNER, EMRAEEFGREHRN, &
BFROGEBER LR L. MRREAHELER, REHAWR?

3. BEvEPEE - TABRABRRAAE, ABNAS Bl o KEHT

4. ERORARE o BRE, AITAEESABHEESHL? ERSE—1TELERY
BFXSHAMER? SAEMMHNH?

5. BREWNBERARE T HEERIMNBRESE P AHER LS E, 0RE SR
RELBUARBHZME, WHREREARE, EAREZNERTATRTAN. BE
HARHAZHIER: FHEERNFENIENEER, ANENREEENARBLERE
RE? RfR—TXRERROMARER; AN LMY IEXRER?

6. EFHEE-0FHMAT, MEREATPRATFALTHERNZME, WREED
Ay ?

T EFEREHI- NI PRHAT, HE-ITAT, ERFA-ITHEBERAARALCPU. &
HHAFET AL — B R LT

8. £4.2BSD REFMITHI29 FHEF, HEREFAME? LABRMRSREAL
4 (e R

main ()

)

int blast {100], I;
for {i=0; <1005 i+ +)
blast [I] =I;

I
B9-29 REMA viork B E =K i BEF

9. BT REEAfork 25, WRAEAHERTENENA, MAFLAELHEEZ
WRETHEEAARBH? ARNNARANEETAREEN?
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*10. HFRESRARFAS-KRBA-TEXR, NRHEBTHNSHEORERA
WS, HEGERRRER, KA EREENE, FETUHARANE.

N AAERAARERLERFOREBEEAER DS TRABR K. DRENY
KA, 1725 P A SO vE 5053 R 3 7 4 12

*12. A HRWAT fork B, FIRHERY pidata RAM T HHABBENN, BE/R
R - (HF) MHANKEEL, — 1 H#E (BEEAMR) —SILEXERTE
REABEH. ERARNEFHAENER L, MEFHBRIHARETURIBRTAEN
gL, REEAHBESIENEZ EHREME., WRAHBTEEE, Nita L8 NR
REACES#HESNHKER?

13, mRAELEWAARTE T, WARESLBER N 4507

U BH—PMAERBHABFREFFABIHTE. NEAFLHIEREHR G
BY7 JOE 0 fa A 500 6 8 53 7

struct founmeg
!

int page £512]; e WEMBITFEE » /
| fourmeg (20487,

main ()
i
for (33)
{
switch {fork ())
i
case=1: /+ RHABAMBETFHE—-—-THRAE « /
case (); /* FHH =/
func ();
default:
confinue;
'

func ()

Int §;

tor {;3)
i .
printt (“proc %d loops agaln\ n”, getpid (});
for (1=0p 1<<2048; I+ +)
fowmeg [i] .page [0] =i;

930 —TEAKEF
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15. @ —4Rik, SRAOBMTERSEZTHRORME B F R T ENRES LM
S, KEXFRYRHNE,

16. BENBREARAFBLBARAFTER., SARTRIEHRIP M. SREHHH
38 fir B 2 o

17. VAX-11 BN BHAEREFREAZEERA IS, INRRELBEFHONE
Pt AER?

18. REAWA plock AFEEAFPHHHERREMANBRNEXLRZRMBABERBENT
M. MEEEMRAABRAEH LHENTESHRT. AR —RERANERAKEAS
AERFERA, SRETENAMERAERRTRMAEE, I—REFTALNALR? BE
EE-TEBRAUNBREKAHNEAT? DR plock AENRK W B FHSE XTI AHN
BHRTEM, MaREFAMR?

19. B 930 FRBRFEMA 27 HEBEH A —FHRIRR. X —ReEesERNHTHE
RAE-TRAAFREL.
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MARBETRERRE (MKRIOTER) FHBESHERANER. B, &%, TH
OERMGHITER, TENEENAERERETRIZERIER (device driver), FH R &
K BFESRHEXDR-—WHUN: RETUREEF -TRABDBEF ISR A HREA:
— P RGEHRTFEMNFTANLE,; TETEIBFENTANEY, X TEEFAZT -
THEHHRENERE—URNEENEY, ATLHIEENHAFEHRARNRERD, BF
BT EARGERF, BYEMNTREERARNMSTFFILEESERE. T REEIRF
(device driver) FTRIEER —RHEZXBVHNTEPHREE, LW -PM R RESBEFA]LIERE
BEIARAENTFHEN, EIEFENEMENAITZEEMUX S, EREH, HXE
K -BREHREERAEEES -85,

FREXFH “KER" (software device), MRABRFSZHXENPRES. FHRHA,
THYHFHBEN-FRE, - THAEEFEFREABESRIEE G EFHE, 8
RERBEAR—FNERE, Plips i dPNDHTHEENERIESN, DHRTEESR
HE, i, BIRFAUEHETHAESRALFANRECSE, MREEFGBRF AT
HPigExkiis, &5, ESEMPUENAEETE (kernel profiler) BEA T HRIBF
EHE . —PHEBREAERLASEVIRIANARTERFNHL, HEATESE.

AEERBBES O TFEEZRNECO . URIBHEIRBIEFZAMNED,. EHR
REENBEN BN RAEEELEFRTRNLAREIEFFEI - BREOSAFH
FiFEMITE. EEUBRA LA ESESHEFFTH RS, X FH EBHF R (stream) o

10.1 BaHhERFEO

UNIXRSERSWMEARE: Bt & (block device) MER (RFH) ##HF (rew de-
vice)o EME2HBHELY, RESNERNEY, TEENKLEFLREFREBEILF
MMM S: FHRSEETEHXMEE, DEORTMENTH, REFETUR -1F
HEEED,

ARPERYARESREED (RZE2-1): BME8F TR 2BEMNAFE,
HMER M CHERETR, HEFEXGE -TRIIVR, EXHREARBPLIE—T
FH, BEXHUERECTHEIVEARHIHARSAMXHABES, REIHE "R
By, B “FHT HSEEXE, HETERRRNRE. IR -TRERAF-TRED, X
H—TFHED, EHATIMRECHFAR: CHRIELEFEEIFURENFHFRESEHREX
., ERXAMBEZRE N open, close, read M write, W HEH -~ TEHMH T L, X A
ETEHERE. REAH ol BERAH#E - T EFNFFASNED, HEATHTERX
#O, Rili, RAREF—IREFIBRFFTEIRSMNRRAAED, HEE, @R

O HEXW,RHEMA fod REEXHEEFRAERERREGET, FTHONTRAFH XHFXREA ool o
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MEEESRFATHAFZHEAKSBFESNIERE, BEEAREALE,
10.1.1 ERENRRE

FARERRGRERNTHESELANSHRNASR, RESBENERERMAA, I
HER. R3IFRE, XHR, URFELABMENENRE. HASEATRERE: &
FAER R RAIBLEEMNEIN “Bit”. ki, — T RETURAT —HRZESHK
RHBAEHERLOE - SREN E6,

BRENRWAZTUE=SARBEH#T., F—NE, REFHATHURERKESAX
#, FERABABNIEIARRFNEE RERESTRELUALNESREN, RE
H—TREEFHZHBRAEATRENIH. F_0E, CHAEEACSEFUERE
—ERRFER, WESZHEIANNER. 85, ARANBEEATFNERABLERE R
BZELHN, ABRARAFLALETESNER, SXAERENAVCEE TAHNE
B, RWMEFAMLT, EXRSBAFEARFAARIABRBE—BINEBRHLE,

NESHIBRFHEIRAREEFT XL (block device switch table) R F&HFi¥ & F %
# (character device switch table) #iRf (H 10-1), 8 — MBS RN AR PELE TR, X
LERTERRAFANSIGFABRHENESNESBRFED., B4 CH0 E5 MM open M close

B

B 10-1 WHEBERFADK

X # TR &
open  close  read write  ioetl ;z::t close read  write
Wk
Ll
1
YHBEFER Wi e LR
open Clml read write ioctl open close strategy
WA
K 3 B ¥ ATTA B B K
BRENHILERRT Rk AN RN
N AR G o R
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BEBEXFHRBELEFR T REFRXRILE, HREEH, RLEAA mount M unmount 41 ¥
HRETFRXAMEE. FREEREHNRLEA read, write 7 ioctl B W FRHIEE
FXBEIHEMIR, RREUREREXFRELHXAMNRLEMNA read R write I8 I %
HANKE, BENMAHERENEYS (strategy) BB, REBIBFENENHENS
ARARRHARETRE, - BETEHRRRPED, F-THEABTFRE -1+ ES
BRE&O,

BHSUHEBFHBENREHSHBFTXNEHNFEFRRNBUARENLOHKS, UEST
BEaEERS. S—-REPHHEN, REASNZHPHARE, HEAEYY PHLER
F. 8%, kitd, mMAKEFEREDRF (LB &), #*REWAED, AR M P Kt
HEFTUEERER -1 “BOPomtBEF", i, STt ERFARAREN
Bl A i ik A o

RAEEHAM mknod ¢ B WERK XK, AL PREXHRD RIKFFER)
ME, KEES, mknod ¢ HAHREMA mknod KX EREZXH. B, ELTHAST

mknod /dev/Atyl3d ¢ 2 13

B “/dev/ttyl3” BRIREBHXHE, cHERE—-TEHERRFHEXS OHE—ITREEFEE
HXF), 2REVRSZT (major number), M 13 BKE&F (minor number). Fik#% S
A—HRERE, CHNTREFFAEAXEZPEYNERT, XBEESHRIZEX TSN —
AET,. MEABIT LI EEHEIE /dev/dskl”, ERFRETR O, ABEFHEBBEF
REFRW O B TRF gdopen (K 10-2); MR -PHEBREFHFREHHE LM “/dev/mem” H
HEZESE3, HENHFNREFXEPRREN 3 8T EF mmread, TR nulldev 2
— “Ei” FEF, YAWE—-TMNRNEDIEFOENBHEE, FE2I4ERETLS—1
TRESHER; XBEETAREEMNEERSTF. BEREXHHRALEGRAZEDRH N
BrEE—K, AHREERYEN, DEREQREERNAREREFENFIRAUE.

B OB &% F X
8/ [ cpen close strategy
0 | gdopen | gdclose | gdstrategy
1 | gtopen | gtclose | gtstrategy

¥ N & &8 F X %
#M | open elose read write ioct]
conopen: | conclose conread | comwrite | conioetl
dzbopen | dzbelase | dzbread | debwrite | dzhioetl
syopen nulldev syread sywTile syioctl
nulldev nulldev mroread | mmwrite nodev
gdopen gdelose gdread gdwrite nodev
gropen giclose grread gtwrite nodey

wmla|lw | —=o

102 BAEFREFLBLH
10.1.2 REMASEHERFEO

AVERAESRERIBFANED. S TFREEAXARERUREBR, ARM
ARXARRAORERANBEXARURRIITA, HOEXART, REMBFRILR
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FERFHREFXE. EARFHTRATFHRERESAREES, FRAERESEIRIIME
HABHMFXE, RBRAFFRARERARAXAAEDEFSPHER. ZEXHSERX
HRHRLBERAN—-FTEEXPE: SABRITESOBRENR, HEXHOESIFTARA LY
M, XEREEIEGFEFERLER, SHFEEERNENBE, BEABERERE —1 i
BEEREKEE, mRMNBRIIVALS, WHOAFRERIIFAHAEE (AT REEA
stat) LR BERT %=, IS —#HBEEEKHEFPREIR,

RERDIEFEREFAANSEREISZERENELSHESR, —TRSIBFEPFEH
REFMENNS-—HERTRENKELA, BEZRAEUEREHMNsE (IR ARBHEK
#) WERSIBEFPHTERATNLCERNF, BHE, RINBFANSES %O,

1. £4%# A open

ATURRFAR open FIF -4 8%, REFERASTEHFEAXHFREMTIE, . &
B THAFRITA, HRESIAR, BT XHRRENAP XEERE, REREH
APXHANRFERAAANAER. FUITA—-1TREFLEZRBITA T ERAH. R
i, EEEEAPNALPEUN, AARSCHBTHFIR (B 10-3): WRE&, EMRARA

RE open 7+ RALRBHERE «/
BA: BRA
TTFHA
WL SRR
|
BEBEERARTIGER, MNRIBAIHAK,
SERX#HF—8, 2ELH#RPRE,. AP XHBET
MxINEHME, XEETFS;
RELTX (N sotpmp) LB 8 3) BFF % B H AT longimp;
# (REk)
t
HHERESHEARBEFXEORI,
MHAEERINEHBERITTFIR:
HRERREEES, THHR;

else

HREEEHERTHFREFRRRI:
MRERERI WBHBFITR LR
FRSRIRAES. THAFA;
f

§ (open ERFHEF PRM)
Wy E. R A%

Bl 10-3 {THEENKR
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ERAXEBPHITHAIR,; HFEFEE, EAATRESEAXEDPHITASIE, IR 1T &
RE-THRREALRE - ITFRHES, HERRERAPFTANSENREXH, BHABESEMN
TAGE., KB TRAMEHREF, SR TASEREZLRAHAN.

REZHANNTANRERANERSBITHAMNBEAZNBYE—-MEE, FUKRERLST
MBS RFRE/E W, $HEE, ¥—4%50, TALRTLEHREAEBR, HBNLEE
WA -4 (BHF) BEFRS, ZEYHEFIMAPIAEEMIAR. RETREESHNR
RUBMERSE (WMARURR) KVBARIBTFRESW. W TRBRENRETFMHE, 7T
FaBRF AT RMBAL I,

UHTA—THEN, NRETENABOREEEBLIEIR, THRXEEXFAWR.:
MOEHE P R B EAERER, i, MREEGEE RSN SeE R E
Rf, TGN genty B (R 7.9%) cERMBKAE, B3 -TMRAFPAKBEMN. AEE
MEEBAER P REZERE, HERD—PEPHESE B open WA, H. g TR
FiRsg, ELHEERIIFTA, XHERET, BPArXGEAfr e e ABEaRFINE
ARHBER, B, NBEEHZAREZEELHN open FEFLUE, RERAE seymp (R 6.4.4
H)REHRBLTX, nRFIEBH TRV EGFSHENBRP0E, F2AEERARE
longimp (®.6.4.4%) EBRFFAKEINEHABIHRFIHNPORE, HFEBHEERT
THABEFAEMSHHRIELS R, X, KIRFERER-BRTHRES, HFETERKE
RRANSEBEAAREN., YEEFBRIERERY, RS -ABPEEFR—TRHELE
i En, ABUERSEREXARENREESEN., ERLHET, REBA open XMW,

HETUNESMESNEERUBENRENTT. RYEAERETR “FTER",
THELR., ENAIRPNREERAHET, B REAREK, RAMKHLHEE,
MAPHBAAEESR Y THRE, TERMUERN, X "“FRER” TH-ITREHLLKE
W E AR read B9 X

MBE-1TRERTHFEE, UESHFA, WABKTBMEERF LHERF. BIF
AURXHBRT, 358 —-+REHA open BREAFTHANTAIR. XK, REEHE
BN — M RERITFTELRBTIFE, FEYSEHREREYE, 1k open W AT R M.
EHRE, AFEITABTF -TERBFEREVUEAPHNBXHNERFTELN. B
B, AFETRABRANTHF M TENETSRERKAET, AAXSERENHEHHK
FEXE., FARBSHERSROR AR MR LR ENES: iR RRE R 3
TS EEE; B F e X 47 695 1 i 3648 BT 3 B0 37 G i,

2. R M A close

— A HRETEE A A cose IFES—TFRAEE, AW, NYARBENRE—
AXAREDEN, EREE, RUBREFXLAERNABTHARZREN, ABKSEABAR
EERAMEASR, XEENXALBREL L SEA4NER, RUE, XHAFIRFTHR
BEEFRZDENHE. BFES—KEKEAH cpen HABWARERITHFIR, MR
AEsNEHR—%, ARER4EIRRAZARRNARER S HBRNBELHBS

O XRL, BETHNAHNRNERLGEENN, TARY RARENEBARFIITAAKITFTN. B
BERHEGDESEN.
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&, MERFFABETHE, UIRFSAFEFENOACBARLRE. fimuREL]
EXRASRPER, MERKEWA close BRA A —THBITHF XA B &, MRITHANRHA
MEEFEBE—TEEHANRE, WX REQERLHBRE,

XA T REBREERMUTRA—MERXAHHEE (B 104), AW, ENEBRE
Gl LR, BT REXHT HRE.

(1) BEERXARURERARMBHBRBHR/ITAFERE., REXHRTHO5 HHER
BEXRE-TRENRE—KXARERLTEN, B3B8 LUE A F 83 4R B
FREHE; AR, RERIFTSFIARBLESS®YN, BRI REXATURRA—R
%, befn, THML 14285 REHUMAEHREXSE (B—FTFHB—-TFE “")
RER—-TRE, BREMNAEIRESHARBETEHSEMN. 8- TXHNRERN 1 ER
BREEITRIITR:

CrW— —W— — W= Troot vis 9, 1Augb 1984 /dev/ iyl
CW— —W— —W— Trootunix 9, 1May3 15:02 /dev/ity0l

MBEAHXBHIBTARANXH, ENFRTRAHRIITE, AURFA—EE.

Wik close /» REFH «/
B|A: R
Ml x
i
MEFEMANLE close (BN 5#);
W (fRsI EKIEO)
goto finish;
t (FER-TTFCHERE. BEETSSXEMAXAFGER)
goto finish; /v HEFREBENXA +/
¥ (EFEE)
|
L& FREETFRRARE;
ARESRELATER:. S$EIREET:
|
(i)
[
f (BEEEE)
goto finksh;
HRANAPERENKERTRE®;
AEERASHSREETXERAORT;
MAESRELAFESY.: SECHREES;
A 0 T A o o T B S R IR AR E Yy
|
finksh:
BHERIIWH

104 #AE#HNE
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(2) MF—ITFHEELE, REAABREN cose IBHEAHAPEF, HTF—-1TREE,
NERREERUAAERETCSN —PTERENIHRE, MRERBERXLEE -TEE
BN XARLE, WEAREARSMXASR, BARXAEXBRENRE -~ KXLARE. #
EMPEUAEBCARAE—ITELRENIHELE, ARAEABHPHRATHELTALEHEED
XHAREMATRABESR, WHEIEMNRRX "E#RAT" Fidd, EARTHRE. &
t, AEERAUEEATRUN, AERRAAENTIAMBEYR, EENERER
&, EXREAZE, NBEF KRR EEW, FRARAHECXANRERERNE
WmER, HNANSFHARRENETARRE P ERERY,

(3) AEBRNREEXHNES T A

Bfig, REXAMBHETSRENEE, FEFVEAEIBRTRESEHNNEER
#, RABRUERERITHFERE.

3. &8 A read Fo write

M- REENERENEERDTHERAXHNESE, URABEERE -1FHE
% MBERFREEIBFHERELR. BERCARBEEEARAP B ERMNEEZEE
EEENEENE ERERHBFERALASEFEE, LN, KREIHBFFEH clist
(R 10.3.1 F)REBPNE EXHFELT . AERENR, REXIBRFIR—-T"EW". &
MNRAPERENRBEIEn” BB REREINEES. ENEFNTARLEATE
H B MR B (FF S i B35 (flow control)) s IR ABR =S RBENWEE LB AR H SR, B
ASHBREESESARE ERS4TUESELNRE. Y TR, REEHBAFLNM
BEABREEI -1 BHERENZMENB REEATREMNR A k.

FEIRFSREABHRYD T EERTES, FLi SRS BTHG 1O
(memory mapped 1/0), B & LR MM AL 2 Bl 8956 £ 0L R Y 77 B 26 P RO TR
BT, TIREMBENRENEKTES, KHIBFALEFASHFFREAENSEOR
EBHEEE, MR, VAX-L1HENLN /OB HBIARRLEFRESRE (EMARE
FER) ARBEE (RESHTES) NERTAET, SLFFSEREECYREFREN
MRk B, Bk, VAXDZI B HBEHI THTSARERHRLSRM (FX
VAX B EEWRERMAME L[ Levy 801), B —THEN DZIl WEWMREFERE
BB 160120, REREZEWHFF B MY 160126, BRBRBENFEEELLE
160122 (B 10-5). HTEH 1T ¥R PLH “/dev/ity09”, BRNBEHBFEHTF 1 (19
mod) EABHEREFEEN I AENNFE, REREAFENTARRRERWTSF
B O BASERESMFFSNREREETENIE. YDZN BEHBAESFEZELMNK
B, TRESHMSREFASRDIN BR” MBA4. RIBFERFERMEAEMAR
EXRFBHN “BEBHAE M, AFEDZI AREFERELSHBBHPHEA. M
DZ11 ¥ IER AR

R SERATEHE /0, A XERMBASHTENEANES, BIBFRRTE
LA EHEE, i, IBM30HENE —THEESREM KR VORFRES
start 170, BHBAF SHERERTEEMFENBrREEAS.

HFREEABRESTTEHABGZANEORKBTOARN, EX-EFRFEREDN
B0, FEHERHBERN VORTHE 10, 1 EHBFREN -+ RERHERR
7, EREVEHESAR Y EEFMBETR (DMA), REAFERENFEERRRMBL
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AR

ttyDO

160110 | csr wor
RDB dz00 <ffi é
TDB MET
160120 | s ‘IY‘:‘;
160122 | ppp 4201 < ty :
160126 | o WIES

B 10-5 VAX#HL DZI1 SN tBE#EY 170

DMA F R F 8, B CPU MBENT, YXBEMEAETARBEEEPERR. BsiE
BT BUFEREH, FDMASREEBPERHAE.

BEREANVUERSNAFBIEZR 22 MESBEXHE, ERAZERHAT A,
B—RBRTHHAEZEE, BEARST-KEREENMHRE, THERERBRERER
MEEREAFZARKEM K DANER, X “FHE” MIOERNESBEEEM
ENHFAERNESRFEAREENRRED (LTH), IRENMNA—-IHREHEREE
B ¥ i .

4. KB i

NEEREEED (strategy interface) ZH AR AR FZEEERE, 8K, ok
BB KBEE, FREASHNEASTIEGHEAENN (HREMHRBEY) HgdBEE
RESAPFRBRLEERZAEREEBG. R IETLLEN - HEH OEEEA -1
THERARF, REMEEZRAAE IO LAGETE, BEEFETURIS -1 98H
H2ZEMBEER, XEDRARENSE, BYS5ESHHE BN NOEEER. ABRE—1 9
LM ARAEIEFRBRLRE, ELBPET T AN EAENERSRBERBEED
(W) ot B XA HE, FLUERBIXPHRHNBRBRENLIERE, BHAZNHTE,
MEBM— RSN AR IR, MR EN, ABNFEZYEEELE () SX8E.
MRRERAIA,FASEEEEAREADA P BIEEREN, MBHRFLAHRGEE (&RF
ELEXNTAE) SEFHET, HE I/OARTH.

ERRR, ERE-IMXEREUE, NERARESARSIFTESHINERXBERESE
— A, RESTEEERESNRKBEASABBIAMN. ENFE3EFHAEH, YHENI—
MR FER—bEa, EREEAESTRSEBNIANLHE P L, SEERENWNE (10 bread R
bwrite) FREEEN, ENAAHERESHECHRMRAR, Koy E 0 HES %
AR F SRS EREBRE LM AT TR, HFRAErhab it K 802 PR 2
BBt AT S, X, NR-PMEREBEFER T HhagE (MEREBITFEIBESR
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EHERBE), EFAREENEE, WROBENRERKFETHE,

5. &% A ioctl

REFR ioctl X UNIX REBREWRATREMESTHTRENEXRBA . suy (W
REREY) Mouy (MREFESH) H—FHBRL, ENFERRELHMSRHE— 4
— B, TEHADR, EAF T E#BRZHIES T HEHBEANTHERTMSE 1K
HEFHRRMKGERN. HREFEA ocd RENFMIMSENGIMRERFAN, H
REFRIBEFEL., FHERERH ol WERFLANHENEASH AR THITHE
H, BAXERERETHN, XX T REA A F 30 H 250 M 2K R — 3 R 2 —
NS 10.3.3 RS MAIERRERN A octl RETELZ M.

BRERAREER.

loctl (#d, command, arg);
K id RARMMH — M REAFERMN XHBAN; command RERBREZR I RHEDH
ERIERBS, Tag B ZEASH T8 (THRERHND - TMHROEH). FSRED
BFEHN, Ak, S/ EIBEFREXATHRHBENS, TRESH ag BE KB
FiEaSd., BESIBTFTLURBMEERXNBANAFZARARBLER arg, KEFENTL
Hag HRENHBESHESOBEHP B E, BW, cctl MOAFHAF BLAREGE; AF
APEEVESDSE CRGEN,; BEEATF —SRERENTEEREBKE fMMEmL.,

6. EXHAREAGLERAMN

X R F AW stat A chmod X & X HFR MM ER X —Fmahfe, EMSLEER
AP AMAHEBHRTF. EERKWAH lseek H A REXCHTHE, 0k, NE-HB
BREBFT LRI - BEZVHMBE, ABBRCHRTHREE, BEAMEIIBRFET
MRE, M, SEHERAGEREH, MIMERCHFBO—&, ABEXERTHONS
BT X, MEZRAPRARIB o EHERNABENEMCR. 103 H -4
F4UE X —HIE

10.1.3 HEfEEY

MRS (6.4.179), — T HHHLRESIBRABRT T FHERRE, T
RITH— T PHEBBFRABENPHORIENFIHIREPRHRBENAEEXRRE
M. AEAABRESHIPHAHERE, FRESHHEGSHERHRE, UERFHGIES
FMSENREET. $ARE, BHI10-6 5 THHEBERTHEBLREFE ( “wyine”)
MBAMADOR, FMADKLES MERNTE, WREE ay09 P# T RE, REHEHA
SREFHAENEAURARRNTHLERE. AT - T HHABASATUSHEY
BEEHEE, BIBRFLAGRBAERB—THEIENEH. EXBFT, “uyine” 8
AAHEERADQABEENON ], XBERRFLSFARTHLERFN, RRAZLEMT
AEARFEIMBADE, WRERARTFOR 1 ERFEASYE. B8, THLERFSHER
BIEFUREPHNAEENRBSERARERS 09 P TRE, MAEZRLR
%, B0 ayl2, PIRTRA. BMTREEGFRREO ML, EXRRETEALEE
HANENNRRCBRFHAAELE, BEHARET —BARR.
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SR B e gl
1ty 00
1ty01
n}‘:m ................. tl}'illtl' 1]
teyD8 ]

uyw E .................. ttymtr 1

“y.l 5 // """"""""""""" [ consintr

.................. I
mmm::::::;?r_
printer03 | :

M 106 &

BZ, FHLBRFERRESHI -1 #4 A, REXHETFRRKEESIRERS
—~4 &, TREEDEFEFRRESTENRTRERKRE,

10.2 WHSWHEFFE

MBiER, UNIXHESKEREN S T8, GRAT—-TXHRSE, IEM
‘“BRABSPEEEZNRE THBMS” ([System V 84b]), HMRE, MBI EHES
AP XHRE, RETERTUET-TRREOLHAERR, #5 - 1TEER “RE”
B, BERIEEY “TRITE” ., BERAFGANXGRERANFETF -1 HEE4&L, B
HARAGEEE 4 A S BPFIRNERTERFERRERAXHREFHIH, il
HEMAPTUE “Rif” WXHREFE XM, W, I TE -EER (BkE8—XEFER
%) EREAIHESEHWEREE, IHEIBMXHRETHENREMNSBER &
BELEERRE,

HEPHEFER I ZE AR S HRM 4 RE A BFREE FoEMHEK
B, BHBRFEHLUTRMFEZ —X88%Bil: REEREFHAESTEPH -T2
W, MEAHLBIERESARS; REHFZREES (KBEES) i —-128ERH
EdBEREAE, ENELAREEZ uENTFTRBRTRBEY OB, BARFIRFA
BESEBRNDBERUEFEHANEEHERE, SPARRELUERI-THERTHN
BEX., B, CEXHEENRSNBERRXKS L&, DERN IOEEFANHEES.

FRLEBABHAMAEEYEEEEXAHEEA TN, i, DEC RPO7 B& SR
ARmE 10-7 FimmETER, BRESFERILMAE “/dev/dsk)d”, “/dev/dskl”, “/dev/dsk2”
H “/dev/dsk3” HETF—1 RPO7T EAMNBEE 0 AEAR 3, HHETEKEES 03 3,
BE-TEBIAREBBANMS — T RABRSDRE—-FN, WRABERBEFER “/dev/
dsk3” XHRLEPIHE 040 3, BAFIBAHX —HRERNFRER - K% 336940 &
(P B 3 A4 336000 B FF 88 ; 336000 + 940 =336940)

107 P EABRMAARA%EN, FEHAESXAREEERESREBFER: K
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HMXFRESAAKRNE, F%. AHERERELTUES, HNWERPITREELHNEOR
sl BRSEEN, SEMNRE—EES TR EA, BAS 0 RBIL 1008000 ., HH
MHETRLUEBR TR REQIERSRPY XA REUNERERAERN, BEB
MERFAER. MTHIE—1THERAXE I MEREAMN, AYXEETEAE R RN
#I,

B BEhe 23
MEA=512FF

0 Y 54000
1 64000 944000
2 168000 840000
3 336000 672000
4 504000 504000
5 £72000 336000
6 B40000 168000
7 0 1008000

B 10-7 RPO7T AN ERER

EEEME AR TRAMBENR B, 708 A&B ARt AR R 2 0L REBERBA
BAENERE, TINYHABRIN—-TTRENENERTE, R, EFEFNERLER
AT E—HURTEEARR, XERBFSANEANRERTREAREN. YHREV
HERRBE-ITERLE I XHEELANSIFRIBRENE-TRBE, BRABREAFTE
B IBREGBAHNRE, AT, ESEHRETUKAXEARSCERBATENTREANE
EEREITCER, UMEATESBXIEL.

HTFRESEMHXEEER UNIX ERNERE, E2XAERLAERESHARIARK,
VEKBRFHRALR, SRANKELTEETRARACFHE., EARATRNERER
CPU ZMMERTE, HHRABWMBEAB I LR, RARIBRFLIAZRILEES,

SABFTHUERESNRBEOREREBFREBATIE, BAH 4 HRHNE S TAPAH
BHEBXHRERR Y, AESEATXENPHAEENRT R okis M fsck, mkfs ¥
ER—t UNIX XHREBRR LT RAR, EHFAFRELTE TR, RIIWA
#, BAMHHERW - TRE R, fsck, MBS HhFE, RE - ITCEENIXHFEERN
— W, FEHR.

THiLRMAEE—TH 108 POBRFMEATBEHRFEILEF “/dev/dskl5” W “/dev/rd-
sk15”, BF s M ITHHUTHER:

Is -1/dev/dsk15 /dev/trdek15
i g 2root root 0. 21 Feb 12 15:40 /dev/dsk15
T orw-rw-— 2root root 7, 21 Mar 7 09:29 dew/rdskl5

REY, XM “Aev/dskls” B—AH “B” WAMREE, HA “B™ REE, EHER
HEHRO0, XRESR 21. XM “/dev/rdskl5” B—1TH “B” WAHFHEE, BAKF
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FEERFAR, (XESE “R”) FRABHTR, ENEIRESR7, KRE&SR 21,
TR EXHHRBRAP AL R ETLENFFRE T LEREREE, MKR
EBEHAEIBFEARE T EAE—AW, DEEK2, B8, ATE—1FTXHMK
RESRHEAN, BEIR—-IPRE°, MERSRARMBRE. X8, — I HEEBETE
08KEF, HEAKAK open WK FR - B HBF CAXARANED), BREAR
lseek RBHBLH LOMBE 8192 FHib, HARERASD read AZLRRYE., BREFH
A REIED, B reed WERIT MR HRN.

# Include "fontl. b~
main( )
t
char buf1[4096] ,bur2[ 4096 1;
int fd1,fd2, i;

i ({fd1 = open(~/dev/dek5",0 _RDONLY) ==~ 1} ||
({td2 =open("/dav/rask5";0 _ RDONLY})==—1)}

!

printt{ “failure on open\ n");

exlt();
I
lseek(fd1,8192L,0);
iseek{fd2,8192L,0);
K{{read(1d1,buf1,sizeck{buf1) )= = — 1] || (read(fd2,buf2,slzectlbuf2) == —1}}
!

peintf( failure on read \ n") ;

oxit( ) ;
!

for(l =0;1< slzecf(buf1 ) s 1+ + )
b1 (1] =but2[1])
i
printf( “dilferent at offsat %d\ n",i):
axit{};
]
printf{“reacs match\ n"};

A 10-8 fif A Bk A IAG 3 O i A B8

EERMEASEENBTREARY, HAEMNTHRERSERANERE, CE¥RENES
th, AR AZEARLTASNERCHARREYHFINREFENEROED, flb,
WA H “/dev/dsk15” 1 “/dev/rdsklS” MIFTEEM LR “B7, MEMHFTRERR
¥ BT EREXH, FAFEMERHNAPERE,

C BRTRANASERERNFABRFARABLL, BHEA A EREX T FHREEIBFSREXBIRFEE
MERR—-R4%.
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HEMENSHANBFHAHRXHRABEN —HH, 83, 4. SEFEBNX
HERENREFRSUBEN VORE, ANERERVRERELSHET -BMNEL, AF
MARABBRENARIVABHENAEOBIERNOEH ., HEFRERNQHBLT X &
Wik, BHEEMASSFaEEEN, SHBIGRENEH EERTH, NREIER,
WRRELEF —BERE, EENOK, fsck RESE - EDFRNXERALER.

FHEAENZANZIAEIATLAEEESE Y, YUYPARERON, NEBRS
HEEAXERENRE, FAANECRZAEYNERTRR -1 ERLRBEZR,
THEBRRBBRSEIHREFH —TMPEKRS, RE, CEIREENHERYIE, #&
amFEARABFOERED, AW, SETFRHEQOFREAN, AEFAFHFHRERE
BRIXHRENHRE, TS u KT ERBREBARHEF, KhRBFPENETH
FEFYREBRTRE—TMREBE, FEIREEFHERBRBENI A Bhtsmx,

XEE, ME—-THAEE - THREES, B HEERA BN —-MRHEBEEER, B_
ABBENRETRARE - MHETANKE, AXE - HES A MBI R4 E# A
b, MALEER ., AT, MRE - HBGRAARBEEE, TEFREERERENS
FE, CREEMEBENE.

HRAEREOCTREEESENT Y. A, Y- HEBUNTHRRPHALY -4
BHRE#TEREN, HEARESHEIBFE XN, Lin, ¥ -TEBPELKE, 8RE—-
AEY, RGN FVTTRERERRYRB R b,

BEASBRRERRAETUSERFHEAFAMIE, BAGERRREOINEARR
B, DEHEATHFROEERERNBBRODRH XAREKEBRRKHRE
B, EHKE, DR-IXHRENBRBBANAEIKFEY, NEX VO BRERBHEE IK
FH, R, UERBEGREANIRE—XELBREIRPTUERFSHER, NF
EESHBREHNEN., ADELE, #EBARNEHANER, EREREDTRRMN
%, AMEBI0SHNEFP, ¥F-PREAXABRIKEVHXHERE, MR- HERWA
Big &8I 4096 FW, EAREMA read BE 207, MEERBHIEFOK, FREHF
SEFARLE, TURTHEREREDE, FHBRTHRU KSR ERER. €A%
£ HRAREEENHREFEIHER L SAAMNRBhZAE AR, X —RE
B R@E TR,

10.3 #ARENEF

RUBHBFALT SHARHEFHENE, BEHARGEERNBALRINHE. B
Wi, BFARERPFSREMBD, FUSRKLESKRN, SEAPXEARNEA UNIX
L, REENBALET 5T (line discipline) WRMAMMED, THUEF
HEARMEA RSN ORERGTHE, EHREFT R (cancnical) T, ITHNBFEEREL
BANEREERTRE—HRENER (MHFPEENEERMAA), RERERRE
- MERCHE; R, FRNERFE-ERRE N AN BREERLA P FNEK
Bk, EREFRE (raw) T, THUBFRELBAKRZ AEERE, FHLEER.

i, BEAR—EHTANRNESRHEOTFR, KRBT -1 “RERA" (R
ETREREEETH ), UEAFESNER LTS RERBEANTES, REMA
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REMFHN. REEBIFACEERFRORB TN, EHFEFRT, FRANBRELE
BT (AB—1HEORERFF) SMEX, FAERERSNEN LR TEEN SR
B, ARBIMIEREFSTLE,

— AT R R T AR

B TRBAFEFEEERT

.« BB BRE,

« S HATT TR, CTHESHT LBENY ERANFETS IR,

RBRNERER (5) D&%,

T REL, URHERTR—-RASREN.

c REBHER (hangup). WERWE P RMAL delete @, MBRPERPBES,

« RFERMEHERNER ., KTREAEH#TEBNEE YR,
EHERFREGETUGAA -4 SS00H, IRFRTUEFHEBRANREECN, &
FREBHPBA—ITEER “enter” B A%,

Ritchie ¥ BI4R RI7E 70 45 050 & 95 77 52 34 1) 57 1 o3 o 0 B G 2 47 M B2 FE B2 7K shell A1
HERFFH, AL ABP R Richie 84158 1580 5). KT, AT HERFHRE
TR, R, ENRARERESRERENET . BRTANEFZ RO ZSE
EREBEXRRBEFBFESARNRKTLZ0, BARFAEEAATHUEF, &
TARBHBFKRA. BI09ALTATXRENRRATANEFNERBIEN, UE

WEA i
#HEE/S #Ri%/S
4 b v 8
%ih aaEr | - %A RRENRIT R/ T
R A v !
HUEH AT TR
¥ A
BHAFEA/ S
B A/ Y

B 109 #%AT R MR ¥R AN R EE K

O FWHEANAMAEER, CHAPRANSEBIRAINEBANATES.
© FE$fem “ME" Z+AARAER "HE" B “RT™ FH
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AR BHBRTFHMUAEBRA. BPULALRERA ioctl 32 N X BH— 417
HURF, AMBEEA AT, EXFRTT T REANERLATRAMNES, BH
RTHRKBOHEE, BMrTRANRRARNEHAT - TEREREHN.

10.3.1 FHE clist

FRNBFETHRLBARE. TR, BFN dist, BFHAH chlock KK
HE, AEFERTHFHITIE. —1 cblock FFH — MG RERP T —1 cblock HITE #,
—~PRARGRBEENANFRBEH, —HAXER chlock FHFRBBLENRBE (F
10-10)  ERRBEERBAPE - T HRAUERNGCE, RANBEHAR - XBHEBH
U

T4
4 5

e R REE o0 1 2 3 & 7 8 9 14
‘ I

HEBEY — 42 W cblock B8 %, HMEE clist 71 cblock LA AFERLE:

(1) EE—-TNERBHIE 1 chlock fESIBRFRIRIE,

(2} EF—B— cblock HE &= HEMARE,

(3) BT UMR—4 clist PRE—PFF: BN clist BPFF -4 cblock P8I — 45
%, HEE clist FERHRAMBEK cblock WESIE, HUEHREFHRRE —F/F, M
RERBRESHMNRE cblock WRF —TFF, MAKEBSZH chlock BEERE, F %
clist B {4t . MBRBBAEZRE — T dist PEARETFR, MWAKEEZQFH.

(4) AERBE—TFHEA clist FMEXR, EREEK clist RBBRJF—1 cblock, #HZEF
AL, HHAERBRE, MRE cblock E#, WHESM—THH cblock, ZHAE
clist IR, HEFHFBAR cblock B £,

(5) NBAT I —F clist BRITFABE—-AFH, 8K—1 cblock. XTRESHTE
— B E —4 cblock W H FH#.

(6) WA LLE—4 cblock MR B Bl — 1 clist ERIK R .

clist ZEET MR EPHEPIE, XHNETTLrERENSEE —REH, KR
REMNBERE—RBAAN. EIAFESRMN -4t FHHBEER—A cblock BIHHE AT
Wl AR, H10-11 8B THA—1Pcist BHFHAMMBIE, KB MIEZ clist 8958 —
A chlock P B BE—PFER (B 10-1la~c), HI K chlock PAEEEZHH EE (B
10-11d), 48 5 & 8 B 3K clist B340, BB AT —4 cblock, WX cblock B2 R KEER M
#—A chlock To 2, M10-12 8B THBERERIBEFEA dist 2, XBERNEE
— A cblock FREBFH S MFH. WEH—ITHH block BREAASENKBRAME R THE

7 14 glafr|b|a]z]e

B 10-10 cbiock &5
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clist chlocks
L 08 | elife] Trli]i]e]
o : o0
L_os][i] It|r|o|f|f| |

JCdmm] 11 {11

o [0
o [ 3] T I e
UROE00EE

)]

28 IIlClIfI[I[IeI
» ] os[]|* | t b1
PR
L%

o8 [II] lelrfolefr] |
03 J|-Imfm] 1 { { 1]

c)

F#,#JHOSHWIIIPHFLI

19
v | | JW°”HFIWHHHUI
o =TT TT11

d)

B 10-11 M clist PBEFEN

10-12d,
10.3.2 SAFXTHSRESER

ARBEHBENBEEGNPEE A SZ KB clist; — clist IR B & 2% 5%
ERBIE; — 4 clist REN ‘B MARE, XRYAFPRATHN, KDL
B ZHARKE; 1 clist ARFH “ENI” HRANE, ¥RENEME clist, X2
TR B EG dist PR TFANEE (crase). BT (ki) FHERERHARE.

U ABEREE RSN (K 10-13), RARESEFRAATHANRE TANEFH
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clist chiocks

oL T BT T
o [ T 0T ]

- "
T~ M EFLL

&)

o8 J[p]ilc] {rfijtje]
23 'r’fﬂfiﬁ

| o LT e

b)

NI i | O RGO D

o o FT T TR0
- ) I E T
c)
o) LTS
i A o
v | ) T e

3
T~ ST

d)

B 10-12 HTFHFHA clint

A—AEF——N A Bk FRAR A, FZRARY dist P&, ERAECREEE,
RS, FHNERFEN S EFEAMUALE, AREREFT Ry ASET. NREH
cist FHFREFRATRFE KRN, FRNBFEEAERGRFERE clist P AHERED
Wi, HESHBRABRR, NN dist PHRBRSEINETREARN, SREHEF
MEFHNBERESSERBESEESREGHHENEE, FOUMNKTLN, STHANRE
FEF TR REBARPSRHERRR MY it it, KLER, FAABRIRFHRELR
- 1E 2 S

MBEAHERE—~PEHE, TNRATHEAEEAHOLRE, RENEETESLR
A, MREE, SHEERTHREELR ETHERTHRN. Y- T ERALITREMA
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write W X REH, BEREXHRR. ARERNEHENRERA wiite B, EHRLEH
P&, AETRURETX, SEXNAEBERN, FRAENEBTHEN ZLERTE, 5
S, BEF -1 EABRTRERKRA write TR LIST AR 388 ARG 1l ) o e BR
85 ESHAEERSRA, PBERRZEFR K 3R 85 0O 250 R
BARETENLAR. BTAFRR, ABRARRIESE - TRERH write I H R FH W
TR AR E g B,

Wik terminal _ write
!
while (MARB|HFIAPTAEEN)
|
ity WO R o )
}
BE AT AR LGS W clist PRE;
sleep(tty BEZELHENEH);
continue; /> [EE while §FFTH  »/
|
WH P25 [ 3 W colock R/ PRI clist;
TRMEFERWRTS,
f

SEHEA TR EL RSN s PN

M 10-13 SERIIKEHASE

ERMEERE 10-14 WER, LHRUBRTEE BTMHTHER, B TERER4L
output PR —ERXWFERHFP GELE&E sprindd), EFHRLT—FHEBNERLER
ok Bt i 9, REZA—TEF, BRBEALREEETFHREI LA HER B XHF
*., MAREREREAN, WEREIBTEMBEBRNEA LN, HATHENFHEXT
64 MEM, AEEVERPARKAAREEBEA—1 cblock (64 FWK), BHHMNE—1T&
S write, KMEHBFBREFEHEL T —1 cblock, MEMETHERREL. AW, T
HHITTRBE AT&T 28 3B20 34 LEFT BE R of T /=4 M4k i 09— 43

this is a sample output string from child 1
this is a sample outthis is a semple output string from child 0

EFENATARRERER-IMEX#NBHE. FEAMA rad MEREBBEEN
FEEK, RAERNBFEERE - PEERERTR S read, BIFE W R BB M E L FH
. X ARMERN, ENE— T HENEIRRAPrEBE LRRAS ST FHERAE
W, MESHAPBAKRNFRURERLA. £ORE, AP shl BAKNST, 3
H R8s shell ERBI— A HERAH MG S RHRN, XRASETBMD “date” K “who”,
HERBEZHASTIM:
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pic file* 1tbl| egnl troff-mm-Taps| apsend

AU R—FR, RRENBEFRTHAMNERF shell MiFE LA, MEXRHRZRN,
FARM A mREENHEES (NABEEF) FARMG¢EER, Hit, TANEFEES
=~ EEFEHRTERRER A read.

char forml ] = “this is a sample output string from child” ;
miain()

1

char output] 128];

int i3

for{l =0; i<18; i++)
i

swltch(fork{})

}

case — 1: i BiR-—-—-CDEXHEREXE
exit{ };

default: Fe AR o« /s
break ;

casa 0 : in THR s s

/e TR outpt PERMHFSS » /
spemtf{output, “%s%d\ n%=%d\ n” . form,i,form,i);
for(s;)

writs( 1, output, sizeof{ output} ) ;

B 10-14 FESRVERIR B NIE

B 10-15 S TRAMNEDE, BEFAREEFREFAT,10.3.3 W REHTAH
B, MRS EEE—TRA dist FRARE WikLERRFHE - THEAR, H%
EEBAN KR PEHLERFEAERARS cist, MESAREZRR, FAHARD clist
DEEBRAE, MERAFHEPEE -TEHER NPHLBEEFRESRESR, b
—AEABREGH, BHREAES dist FHUFR A ERBEKTRETLE, A IEFHH
Al st FE, RETEFHENANA B SR E AFAERKIAFEFRFREERT R
% ¥ F read "F B9 count BT 1k BB X W MEFHE - PRFN—%, R, - THEETHES
RACHRBYBERECRERET. aS—MHEBESFREZN, RAARTHENE
BWiE, MR dist PRETER. XSS MERBA A FETRBRENRENERMAX
{1798

T HEARAABRA clist, - M H clist, BETTWAANBHT RN FHLERAIMHEN. T
MNEFAFASAGHEE. SEMNHTLE, RESENBEARY disthE. ERTH
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Wik terminal _read
{
I (5% clist AR
!
while (D& dlist P RHIE)
}
P (ty REI“REE"RETHMN)
returm;
i (ty 28 FEe0NHFL QB BREE)
s o 2 B (catlout )5
sloep( ¥ £ M IE M I BIE);
f
/o IR clist EHEE =/
it (ay REHFTE
M 205 B0E A B clist 35 L B 5R 4 clist;
glse /» HyREBEEEFRX =/
!
while (#f clist B #H F4F)
i
25 WA IR otist 28 00 — T R EFE olist:
BFTHEBE BeATALH;
it (FREBEFRIHR)
break; /4 BIETF » /

|
i
while (BEdistPHFFHFELREFTRHERE)
MR clist B9 cblock JE B ~ AT ;

B i0-15 REWHEE

R B, R — A clist, AW, XRBERPELEEBF ZLBRBEMETHR ZANM
HNAEBREHSENA 2NN, WAE-BREFNEAELAHEat. AR
WA clist RBREHFHLBABRFEABBAFHFHERNRE cist P, ERBERABZ S, A i
EEE S AR B ARG TR, AW, P EEF MY IHERAFTREARH cis,
UERAEHBIHEEREBRBRAMNFHHRELRLE,

10-16 RETH - MERBEARETHERMNER, AL THBBERCIAINFERA
X EEMNEREEEETES. EXXRBRAXBUASIERATENEEMRAERR
read B R, A X LR BTN EE 6 B HHEE terminal _read B X PRIR, FHH AN
B, YHARA—FREN, KHPHLEEFREFIEWREE, B TE(TRRAER —H5%
B ENBRER-RERLASBAEHN. B8 AP FRANE — BN ET AR
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TERE RORHRERITHEEHARN K i NE, FARXBKERSRASEERERETR
EBREMBARSGEREHA cliss FTERARARKET BmEELER. 4 T4
ATTETTREE R WEAERIE-ITHERADNFTEORARSE.

char input[2561;

main{)
i
register int i;
for(i =0; 1<18; [+ +)
!
switch(torik())
f
case— 1: FER ¥ L
printf(“arror cannot fork \ n”) 5
exit( }:

default; reRER =S
break;
casel: fe THEB/
for{;:)
|
read{0, Input,256) ; A 1 I

printh("%d read %s\ n", |, nput) ;

10-16 TN ARENES

- ARERAGETREAEREENN, EENECRTHRFOLEHEIHEET. A5
—HEY, NESARES M HBRE— LN, TR shell KT RiF R A XK
HBERSKEAEIE, X shell B RERAHRTHER. 52, #BLAEAP,ER
g ok 330 h A E

UABEEBA— “XHR" & (ASCILB Culd) M, TRAUEBFEUEBXHRN (B
FAEXHRY) DB AFEHBRZRAN LSRN EL A read. MBEE list TRABB MR
b, read B HRERIE GEEMEN O, sHBAABERARANECERIAXHKHR, B
MEARBEASRET., S8 T8 sh] BEFNAR, RMNBEINUAPEA CuldH,
shell # (L {E3F, EB VA read BB 0, B shell BHio

AHFLEROEERRBANEE, SHLAHE-RERBVERFRA—ATRHOH
%, 21 FHORENNE, AREARERGEPENRAREBERETMT, BWH CPU
PR, MENEHAMTE, ENNLREDBFRIELRNEHNEFRER, RTR
BERENENERTTANEFHIIE.
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10.3.3 EHARXTRENEHENF

AP ERRERA octl MESNSHMBEBRA, KITH, RBERYWBREME.
Afeld, NTREMSREFTENTEHNRAHSTRE , BARESE (MEGHER), &
ERANKRD it STHRABIXSFLFHEARE., ZREIBRFAFRIETEAENHS
# (R[SVIDSS] #2811 W), MITHMBEFERINEZLEEA ocd NS RHH B EHBIBL
WHAEXNFR, RERATANTFE, Y- HERERNSHE, ©RIH MR ZRS
WHERMRXESE, HYNTHENHRBHE, AP BEMATARNHTE.,

HEGRTLUEARIETERFRT, SNTHAMNBEFFARNFASHIAEANRE 2
—8, S HEALR, AT, ATFIHNEOERCHBR A SENRAFZRT, ABRLHD
HEAARMBRNEERAFPFMBREERM read, T UELRBATEREPERERNENZEILR
G read BlH, RENKREREMFHFURCEFTRENNM, EEEHHRT,
WELAF callout # (MBS H) PHARTMATERIN AR KRB AFNFETEN . XHHH
i (BOBEENFRAMEENIE) hEAREMA octl il AT, 2% 8 R IR 1
o, FTHMPEGERFRRNEERNEE, X, BREFHEFERE cist PR
FHBAMT clist b, ASEESFXATHROEE, TRAPHERER, EHFAMNE
MAENHA, ADRESBviHIEE, BARERBViARSHLRA B EFRE
B, MRS dw ARMRELSWREERNESTF.

B 10-17 7 & TE AT — P R ioctl R TAHIBH 0 — IR AR R
BRI LA RRPELRANEBE, octl &4 TCGETAR A BB RERARE, FHEM
AR AA savetty P, XM ASBERAXRAE T XHRFTRERIEX
#, BREMREPMEMAERARER, B: MREERYER, BBRIANEXHTR
BB E . EEARER, #BRRTB A REFA joctl, FERIAREBAFL, EAL
EHHER, HEFETARSHEN, SRAARBHRE. SNBRBILUBS 1T
w, RUEBAERBEOFREINRIB - IERFUELHT KA 10 B0, HERA -1
SIGINT T A SN, #RERFEXNAMEFEHLXIL,

10.3.4 #H¥NiH

HFHFERA—-ITRERRTEN, BREE, MRAETRFELRARERE, THURREN B
WE, BI10- 18 MBAFNET X HE: T “FER” WEENALR, HEHRRE
MBARFENE, WHABEREE, WEHER (858 10-15 FMN I terminal _ read). M
R-MEBERARESREHN, XAFEOWRTAN: BN “FER” 1§ lE&, #H
BEFANRE, SHEAENZFEE—TRA. RMXPTERBLAESN,

BSD £HH — M AFFAREN REMA select, XN REMHANELE:

sefect (nfus, rids, wids, efds, timeoul)

Hohoafds 8 TREFM TG ERFTHRE; ofds. wids Melds REEW “FREREN" T X
BRI EREE, SRR, MRHPEEIAHEER 4, W14 QO E2BXH
WA I 2 EA) B EA; dmeout 3 W FEFHBIR N DR select BER LK,
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# include < signal. h>
# includs < termic. h>
struct termlo savetty;
main()
i
extemn sigeatch( )
stuct fermlo newtly;
int nrd;
char buf(32])
signal{ SIGINT , sigcatch) ;
¥ (loctl(0,TCGETA, &savelty}==—1)
!
printf{“ioct failed: not a tty \ n");

exit( )3
}
newtty = savetty ;
newlty.c _iflag & = ~|CANON; Fe L ERR s
newtty.c _iflag & = ~ECHO; FefEIEFHERE -/
newtty.c _ec[VMIN] =53 s BNERSTFH s
newtty. c _ cc[ VTIME] = 100; /0 BEM s/
IF{ loct( 0, TCSETAF, &newtty) = =—1)

}
printf{ ‘cannot punt ity into raw mode \ 1)
exit();
}
for(;s)
§
nrd= read(0, buf, sizeok(buf) } ;
tud] ard] =0;
printf(“road %d chars “%s’ \ n”,ned,buf) ;
}
}
sigoatch()
i
locti(, TCSETAF , & savelty) s
exit();

M10-17 BRERFAEALFERS

RRE, % timeout AR L LABIZERE AR LBIRTHIE, select BET, FHAEMETF
ERES— R CHNRT. X, REFEERIIXAHER O, 1. 2HRALN-HE
HE, WA ofds RESHPIME N 7 MBI, % select B BB, HKMAERSB— M ErB—TXFHIE
REAREELAGHMERRE. Il wids NEXABERZREMKAI LM, (1 efds 3
HEXABBRERTANREANARREE, XAHRSEEMRATHG.
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# include < fontl . h>

maln()

!
register int i,n;
Int fd;
char but[ 256] ;

eBRABN AR FEER"RRITHERE >/

it (td =open(”/dev/tty",0 _RDONLY|O _NDELAY)})==—1)
exit{ };

n=1;

tor(s;) S TRTE s

|
far(i =03 I<n; i++)

if(read( fd,buf, slzeaf(buf) } > 0)
!
printi(“read at n %d\ n”,n);

olee 7+ no data read; retwma due 1o no-— delay « /
nt++;

B 10-18 M

10.3.5 RIUIBHHIR

BHAMBRRAFEUEMBARETZMEN, CBNAFERARUBMBLER, 4
—ANHERITR - RN, AREHBERSITATHURS, BRELRE—THERAH
k—t BAEMH—KRATA serpgrp WER, MERKHARBRFT TS THXRNEHW
wme, FHNEFRE LRTARNAREYEHENEE. DEARRRFHEREARX
RESEBERABN uR, FETFLNNERHEBRESFHELREDEFRESN
h, FTEEMEQXED, SMALRUABEMERHE, EWRETHF HEMR shell #
.

R ARELERPHASHEFEENER, YHFPET delete, break, rubout &
quit BE, PEAEEFRETANEY, RUBFRRENERETRANEREE S
RERPEE S, Koy, MRASEE, SRPNELERFSABRHARKE -1 HERT,
AR F AR ERA N FEHRBE L 4 SIGHUP (hangup) ¥PHfS, AX
MM AMEE AN LR M A B ST SIGHUP f 9. WAIRX /S HEHRE
BHSBRERENRRA, BREY - AP RAXHEARH X ERBMERRARNT®, &
£ HSIGHUP S5, SRMTNHLEEFMARAREXLRHANKE, EHEBUTH
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HEFHAERBENBZRREENBEPIMHEST.
10.3.6 EELBEBEHAN

ERRNERREZNEHAR L ERTHRE, EELFREANRERHXHFTEE %
FEMPRMXHEET, AN, —Tshell S XAHREZLRRIPOHENAY, BREMN
HESHARERREXATRBREE N RMO A48T ET ., UNIX RERBGET #& XK
“Adev/uy” HATH “FHEKT SORUIM, MERBEXFHREE-TEEFALSRERNIES
K, B AFEMKREROHPBEHR “/dev/ty”, REMITHAMRRATE,

TR, ARMAIAHE Vdevy” RAEHAEN—BOFE. BE—FHFTE, A
BT LU AHMBEARIFEL T HENRSES, FEFRREETFXRZPE-THNEREHOAD,
WMAH RN, MRSENEHIBRRFA uEPRERARANEIZEMXKRES, HFEd
FRREFAXEAXARBABT, AXHE “dev/uy” HBIEWEIRRIE _FhdEH &
AR EREFMAEDSREMN open FRFLA, ME-TEIRESATRAMBERNE
BHS, MRENE, EBH “devity” RMRIBR, TERISSGEMNAR, EEX
BRAFEEHENENARKIGS, REAAZARREARF N open TEF, XM
“Nev/try" BEI X HHAFEHEINANREEH AR URENEARNBIRET .

10.3.7 EMIIRE

e 7T EHE, 1 %R init &, PIT—TERFEHF, BEFRMAXH “/etc/inittab”
PERAFXJARERED ‘AR, R FAFT HIAHEBER. EAEZHAIARENE,
nit - EERERAFAFELERER (B 10-19), EMRETTEEN gerty MR

NiE logh /+x HEANERE e/
i
getty 3 B8K {7
RABHE(FEMHA setpgrp);
Ity Elk: /« BEHIWITHF =/
H ({TH R )
i
HAT login BT
ERMARPERR,;
SO BFH BRRATSFFRE;
it (RBy s* 5  eic/passwd RO SFHFT »
!
Wiy EASBEF XA oot ;
45 shell EFF;
1
alze
THIE i B RE A A e, P TR B A

F10-19 FREEHHEE
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(RHBRABEARREE "y’ #), R4 gery BHRIT A —-14%; 54
getty AR RAE R serpgrp ERTHABRHAFIRG, THA—-THENAMEHR, HHE
HEEERKE W Hopen , HEH BEMINSEENEFEER T AL, X open B FRT,
gerty B i RE WA exec AT HBEIF login, ZRFERAPFERAERANOSFEHREMA]
AE. WRAFPBRABHEMRT, W login BIFHELRAMA exec 81T shell, WEA MW LL
F i T AE, X shell B0M BN M shell, % shell BEE 5 FKAY gery BERA HE N #
BRERS, AEM shel RE— T HBALE. WR-FAFARBRIBER, WEBELH
AR ZE loginiB, XABTHAXRBERNE, W init BENERBERBT — 4 getty 3
B, nt FAEERE, EACEWATHBANBYIHFES L. STHMEN, &%
BEEANIEBRBTR—TMEMshell R, FE, EURED 1 gerty HBRUMEITHZEE
W, DEXRRKBERETTHEIMHR,

10.¢ &

ERAZARABIBRFHRARREERY, AFraRsa, BHEAE GRS LER
AEBEMAZT. FRNEIRFEESATIRENES, BARMNLBANEDNHES
BE, BARKEIBRFERC S T RHEERMBIA—T UKD BRBURIHHH
MERENSRIRAN, BEFEIANIFEML, BNABIFRRBLE L2 IR0
. AN, FHRREAst ENHEHDEDRERHG, RUHTEMNZFHEATRECRA
HEk, ATRESEE, CHAIX MR IO TRERRENRS, £BHE
REMZAHBERSBRAAF A4S, RPETRSUTBESEMN K LERA LM ER
ek, BIBRENBHS - TRAEREHNDBER—-FHECTFITRAMEFGES, FI7
MEFLRDBRG B4, LEREU—-HRABFNFARSERBISRE—E, AN, BL
HENGANBREERB -ERBEMH.

Ritchie BEXLMT — T HHRAM (sweam) KL, LIRE /O TFRENBREMR &
¥, ShAbAOAUR 23 F 489 T4 Ritchie 84b)  BRERLE VI NE RS HHFH X5, #, &
~HBRE-REBIBFAN TSN LHEER, Ed —~HARERBRENNTINHTAR,
BARARTH—TRAATRA B TERATHN, YARARTREN, ARBKE
RBEHHII YT REBIBFRETHANE, EHBARTINBERS T EEEMN
HR, RAEREVREXGEORHASELHEMAT. FTRFIXERAFERDN—
AEAHBEE, AOBHER.TANEF RS, X SRR BAE T TR R,

FTAFE—TEETTHTRORIBEH -

s —MERKEWEA open WITHIABHITITLRE.

o —AERERA close TR MARNXHTE,

s —AH-HRRARF LR ARS “BA" A8,

s —AHRAPAMEHAHAMN “RF" AR

c —AHEBERR T~ TRAMES

s ~THESERFHTEBRYESH,

e — A HEEPERAAKREHDRABRSWAIESH
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Rk EER ., AENEPFATIREHFEECURSE . RKER,

B RFHESPHSHARAATIN, Hit, —FRFAAUER BRI ZIAFN + 5
() A

— T RERRIBFNRERE - FRREATHRETXEPER —KUFR . ZFE
HERDEEEN X TFHIFTLARIALHNE T TR D RS EAER. SAK
HTRAERH open M  KBABRBEX BRI FHERLH  EREFRREFREDTX—
BER MR ERERAAD NEEIBRFAE - RESET, B AR RITEE OFER
WELR. AW, S8 - KITHF - REFDBE, AE2RHE DR, — A BB 3 4 #
iR, AT RABHBRFEAN . HLFRENFAFETARMOLARMARAN, ESHEA
MAMBY IR, BRESKHREFA read, write Al ioctl IMB N E BB MED, AEKIT
MR AFIARMEITHRET e, REAFIHEH NI BHBFNHESHFEDE
HEFHTERFABLE  AERARSBRFTALE., BIBFNALABTRAEEOWHAT
e BEEARFASZHERMNMA L L UEFKAN. BE ABEHRRIVTADPR
{6 —FeBRIE 6 LUAR (M B SR AR (B 10-20) . X, SR AbHBRITH LB &8, A0 LLE K
W R RB R T AR, RAER LA A RERNITITERT .

& X
g
ws | E Y a3 & A
B 7 B 7

BRI

A
¥

2
p- =3

PR

H10-20 STHAGHE

REREFRE- MR LEAHASRREANARER. —TMRBRH —THEHLHMN
BEZARN, STRABEANERBBEHRGHIRLME, FREAL—EHTE MK
EHL, HNBXBHNARERET R, BEHHLTHRERA octl MMARER
EREMNSEREAESIRE, TRENBTHEREHREEE write RBBM— T EEHFIEIE,

MEABE—-TREN, WEHREAHATEES T3 bER LIRS RN HBRP
%, REABREAAFT -TRARENBALR, XTI ETLULERER: v WEESGT
—APBAF; REWZEARFELELE, MFREX—#HE, ZEREREIMRHERL
BEA-TEERD, BRI NEEER (H1021), AGEEEHAAREBSEHE
fr—Aopbf, BREARBELE, HARKHCHETRSE: 2 MEHE KB M ARR R
FHEBPERERD, AT AENREZHER, hAAERFARXIRIEIATIARE
AR, ABRETLRRAPHREERRE, X A5 ERA callouwt EPTHER (WP S8 =
TR HER, K PHLARFRERAESREFLR,



268 UNIX R+ R 8 &+

AR AT A L5 R S ool W M2 ®E 3
BERA—ABFOESE, dotw o]~ PR
BRBEANBRBE RRARLGT

i, HERAIREBRERREN - l
W R, HEERERERED X
ENBESHLHBTEREN, EE5—

MEEAMBRFTENEN, HEQR
ERENT—TRAFIKBEALR, MT |
— AR TRISEARRRY, 2
B, — M HERE L — TR NE
HEP — R REEHI R DERT N ® M 10-21 MWL
BRARATAEAY AL (B 10-22), BRZBMTANERS 103 FHHARHTRNERFG
BOR—#, BHUBRMEEN, BREFTRNESR, WERESBTFAUVEAFHET
4, AMXEFHFANRTHREEHLE. —MARARERA open FTHF —M8MR. LR
EA—MTHMERGEFETURUTIAHSE,

EEH
R3lHa

B oW N A
LS (| B 7l

¥
- Y oA
frilIREs B W 7
-, B o ] OA
AEBARY B # w7

1022 $H—BWREAK

fd= open(" /dev/ttyxy” ,0 _ RDWR);
locti(fd, PUSH, TTYLD) ;

Hd PUSH B4 %, i TTYLD 2EFEHARUERN - EF, ESLMREE—1THE
AEREN, TE—THBETUEREHENNEKENRT “LE" #ifk, XERMAS
—E M A ioct]l LB,

ioctl(1c, POP,0);

B SMTANERT AN W ARLENR, ETEANRETURE -TRAE
B, TARS—RAGBBRANER, TRANBRURAENFRTHE, FEETIARR
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Efa. ZARATELIABHEENE SRR HBERXREN,
10.4.1 FHEEFHBKTHA

Pke R THAMKLZREREABRAIN (virwal terminal, W[Pike 841), AP T L3
A ERE, S EXSEPHEERENE-THED., BN Pke N XEFMARMEX 4
HHORW AR, BESEXRERERY, SMHO0ATNSEETRE, AP EdEA—
TEHFINERRE O E MR,

B 10-23 mili THBEMANBEBRROEZHE AP #R BN mpx 858 5% £ 5 4 8
K, mpx BYHLRRKR, HESAXREWEGED, MR- THHO, Wk
BER T80, BRI H0%SS. YSTERA—-TRPEEME— M HE 0808 5met,
mpx FHE—THBEEHFED, FEI T BLER (FH pty) RS5ZEH. pw B—F
LM T AREHRES: XEETH - TRRANNERLIEMGA —PRANKA, T
BAEBIHEHORE, RTEI—4IE0 (B 10-24), mpx FE—1 pty 3, FHFHFH R F
—PTRA, BX-TBEEHE (BB open MR IEE pty AR R BB ). mpx S
— T HHE, FHBT A Epy HHF 1T RA. mpx - P EBBEBREAEN pry i
%, DESEHBELESA L EENL (T-BRREER), WFHBEHRIT shell Mgk —
TITANBRREAER pty Mo X, shel BffE—-TBEB L, SEPXHE, X519
HARBAEXH,

s Es? | mpx |

BoL&

ftyld msg

py |
i

EHRF

B 10-23 ZEYHEKNEMERREN

mpx #FER—TFHREESR, CERLXRNREZEANYERLR L, FHEWELZRG
BAZBROEKLATERMN BN, mpx WHRKE A select FRAEMEER L BFEMIBX, 4
BEMDHELHARS, mpx EREIRSTRENEFE—TMHBHOEME—PEHROHK
FHHE, RERRTRAEZCEEERASHABREINPENRE. FRE —#FWE, &
BRYEA-THAXANENBEBMAOLE, mpx AEXBEFRIELE, FHHEETIE
H¥pty i E, py BFBFLELKBTHAUEFHBRERLXHFR. S—THBENE
ABHETERENEEHROLE: mpxBNLARALEL, SAPHARERELNE
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}I\-E%_‘/i‘-ﬁ u..[:o

/r EBREIGHATROMICSHORWEAER »/
for(i:) Fe EEWHE =/
f
select(B|jA) : I BEREREFRA =/
EMABRRE:
switch( M ARENGE)
!
case W g . S TEWMBSREGE LA +/
Fo(EEM ) Z+ PEEEREOD =/
}
TH—1 %W BN,
e e,
(R
i
F mpx MEA — T8 ST N L,
continue; Fo MBI IEIFTIG » /
!
sx FHBALBRBRIT -/
FE RN TSR,
17 AT Hofb i B, 0 2 % 5 F 3 #8 05 stdin., stdout .stderr;
EA tty fral sk,
47 shell B ; se mEgkE x/
!
/v BREEEZELEMAEBLEEN"ER"RE »/
AR EKEEAEEEIH ML AR TR Y EER X,
continue ; s [EBior WHRHH =/
case TR, v ~RERMTREFASE «/
ERfrBEREARTw oMLY,
HLEANEEA S AN,
continue; A% [EE for MAFHE S

H10-24 FEAHAFORHH

R HERRE—A B L LR RSV joct], JUERTTHL R B ST IR 00 B R B I
MR, XS EASNTRTHERRARAN. R, KRFELAZE, REFATHERE
RAPBAGE, BARLRIEH ol FENEMEAREREST mpx RANSHHEEHRE,
XERENBERERE S,

10.4.2 XKW

Ritchie RE MU HEANABRALBRERR, ROUABREFSEEXA. AW, REd
BENABRNEHELTY, EHNERRANESERENAERRKETZHBREN, WA
ROFBBRBEART . RASBGRLEEH, BIXFLAEARBBIGRBXHESHE
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o Alin, RROCBAVBIFLARTHEENERANBEEONIZIIXE, TREFRENA
write B ERBEAT —TRANBANE, BAREFVERET IR ANBRASRESE
%, MAREAEIHATTER, B4, —PRELBENAMHF SR, R, £HA
XM ERTHRER, BAEfRATPHLOHERFERG, I8, BT XENHR
HARER. ERANRYE FHLE, SREEERANHEN, BRTXITFENZRE.

BETEHRET IS ENERARECEENTTRY, ERFRAXENHERSERERE
B . BT EMNRUEERNARENS —RKEFHERND, XMANSEERNHABRAE X
*o B, BEATEHEARR, RAXSE—TEEMHER (P E) #ARIK,
BERELBERABREENPRERS, XAEEINABRLEFATHABREN HHERE
o B 2

RELBRPHILIREHER:

s IRERYN, AREKRTHBESE, BARREANLTAEFARNOEEN LT XHE
o ABEFAENHIBASESHRBRPHUTHAHEERERY, BEHFREHEETRER
AR ARSI, 17— iR vl 6848 A W R A RITE .

s FORFAP SRR - MRREIEFHFARGTL: MREARER, 4T—8
SEHEE, REME read B (B, 7EE 10-17 P newtty.c_cc [VMIN]=0). AR
FLME— A REGESN, RIEARLB—-AIAFTERRRBNET,

s HERRMUBEREEN, FERENEPSERTMH. M, —WPHEORTERE
AFEHBERERERAN.

BRFEXEREWNL, KNI FRHNEFELWRITDBAEREN,

10.5 A¥E/NEG

AEAHT UNX ZELREEHBFENESR, RERFERRAE, RERFHRE,
HESAENRARIMBEORKBTRERE, REEWEODRKBREFXER, EHRET
. XAARRIRMADRYE, KudBEHBEARIREENAREEEERE,
FRUSBORFEFREFRE, EHRENTF, XA, &, S oal TEMADRAK.
EHEAE octl FAFHFREN ocd BO, EAFEXBAREMEREHFER. HBKF
— RSB, RERBRHAERPEMOAR, DAHERTHNEAHFRANS
W, AEZETELERF.

EAEHBFHXAREFANTELSTHAWARE LNER. RBEZEOALFA
BEMEE, REREEDAFRIUEABES ASRLAEE, ARTEREW, ERH
EMXARERBRFINE.

ARMBABFIFSHIONEEED, ABRUEIFRR dst SHETRMHKER: —
PHRTASERANRHBA; —PTHTSRTERR. hTNEENNERAY. S4EMR
A BE—PHTFHEY. RARA cctl AURBRRABRNARSRANNE, HWELHE
ABMBAHREFARPBRFEHRTATHEHSR. gy HBITHR WAL, SHEERY,
ARECRRCHRBARES, FEM shell MER D — T HBEHEK; Hid oot IBAKE
MER; HEENEMFANGLBFERRA, SHEBYHNEWHKARBE T ERAT AR
RHBRHES, AINENRAPEREUET bresk SRt MEF WA,
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fg-MUERERABRFADEAERENTR. HEHEAREEKABFEH -1
ENITERE, EVLAITANMhRER, UEERTLHEE. HELNRARANS
EXRED, UDERRASHAMBERGSERERANRELE. ENE AR RE %R ME BN
W5 BT W T B R KA

10.6 B

* 1, BE-TRREEFEFATAFHATEESHEARESHREXH, MEHRFEH
BE, NERAITABBERANTAXOHEESA, SEAENTFEBRREXGRARB
BEXHARBRARSIMN, EMNXAXITRENEREHARE?

2. W42 S P REBA mknod O R—-TREBFKXHEREZHAHHR. EA
BENFERED XAHAMFATRTRREN, A4 mknod BRER A P A IFTHRT

5. A5 —1EF, TREEZHALHNXGREAHESR. XITRFRETSH: — 1
REBBEMHEELHE,;, —TRHZELARSWBERAANBERENERTXH., ZEBF
Mg ABRRUREXHRAZEREAERN., ARAEFISUNERREARKERER
7

4.mkis BEBSMBR—TBER., FESITARESNH. BFAFHBEREA 16
BEURER—TMHEIIVTHERRXNBA-TXHESG. KFAEEERS mkis R F?
MBEER-ITERERN, XITEFNERNE? CNESVRLETEAETRT

5. @4 mkis M fsck BRAFEHRTF, WMARABEN—-BFiEG ¥R

6. BT EREFRAKNE-ITEHFEUNX ZRELHBREBERE, HEEREFERAFY
BT, MARERIABRN —BMIEL, EMEBERENOMSEREXLE? HEEBUTM
B .

s WA CTAXHRGECAEGEESED,

» W ENER,

REAMEF2HBRRBAEREER L,

 BEER KN EEBA—PXHES., —TEBEMHEIERLEEEG?

7.UNIX ABNER FERXHEAEREESENBA M. AW, SATHRIFEE
#, BREBEREER, BEREESNHARMNR ‘", LLAEERIRF (RNF
BHASHE) ERTHAFCROKRE. X&¥EEAfARMERT?

8. YRE-ITXHESEH, ARFABRHBFNTANE, BEREMAS RN ER
BEKSHETANESIV R, SRE—ITLEREN, NEFREENEXENRITR, ®
ARBEXHARE, AEERRINA. X RIH HARERKSIBFITHNXAH AT
55T FF 156 B — A SR 8 4% O N AT BRI E R

9. EAE 10-14 WER, BERLESTHB - XA, AN EXARESLEHLAL
MR HERBT RS, FELETHRIAPEEE, RLEETESKERUBALS
MmhE, DERFPHRRRAA write BRBHBN

printf{ output) ;

SREHAER?
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10. YA P REES & IATEXREA

ed file &

GELEfTARRT Mfrar
I HASCEMRN, ARXHEYE DT OFRITFTHR

Crw--w-—w- 2 mib us 33, 11 0ct 252027 HyBl

wE AR, ¥HP “‘mp” AFRRE, XHERSRLTFS, Y47

2. BRFNE-THENEREEXHS, KA -1 EFRILRENSSI KRN
EMAwlLE. FEBEA2HMAEEUERE -1 5B XK write S L UPHSHAO M
&7 '

13, XA suy S, BAFSHN, CERARPARE, AFENREHA,; BW
BPAAUZEANREAHTRSHN.

14. FE—PTRNER, EESTHHTHENS LSS,

15. RN AT, BrESESEERA “Cobs” XERSFIEMENGRL, &
“Cul-q” REBEW . HET IR R N4 503X k7

16, B init IREPH—THNHUR—1 gery 8B, BEHD gery BREH X —
TRREEREHSTHHPREMR, 2REAAHRL? WEEHLIMEEREY?

17. fRi% shell BTG “2%" XUHRA, HHEREHFEBA. AP (EHEM shell
F) BAXGERFGERARRES AW

* 18, BE—FEEE K & 5 i (2 08 s 1 hangup P BIf5 5. HBHABH LR
ERgmnZEAAERL?

19.getty BFAFTIHF — KR WA, Mlogn EFARRBEIHNCOSFHEE. BHF
SOOI TFHBRFERNRSRMI AT

20. FR 10.3.6 Wi MWL HE E R ( “/dev/y”) WBMI %, AP aMEAfF 4
R (#7: FIRRE WA sat M fstat)

21 MR —MAERBRRR TR, RPAEESE -G EE, SHEAMNBESFIR
wEERTH, ERTXELR.

» 22, HEH-MERTEY GERN) EEFHBH&SR (HO) FR.

* 2. RRAH—HERARLARERNO TR, R —THERR, MARAH#E,
ERARAPAXRATREHEN 10, K- HAFTBAMNB LA ERRGNE. KL
BEBEEBRANREGRLUAP#REBRLEN &2

24, ps AME T EEBAPREDABEINEBNGEE, FEZRM, ps WK
BERREHERARRTNAES. EABRINK ISR ERTFEFRHE P, ps FEE KT
HEENEAMTR, XAV EREABEN. A5 - TANBTFREIMHAENFROEAR
FF o
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HARRAFLHAFEESRNZRBENRS BRIT, RS2 RINLAER NS
BEBERFT, mEE. FEEEAKPHES. B8 (E280) FEEXENRS, AR
AHEHARERA pipe HABMFHERPBEHBADEXEEY, BTHELXHHEE
ARALIEHER,. ERFETERERELEANEEER, AE-BRFRAERTH
B—THENHEE (A 13%), BAEEHENEXNFAANEAEEECR Y B REHFE
B, iR, RAEEBEEA -T2 EUGEENEEHARRUEAHNEE, &
HER ML RERA L REEXTHESKRMHLEERG, RMFHFERMN “BE" BFK
PH{ESHKFES,

ARiTRERAEEORGILAER. TRENABBRETGN, #Witie— 1T H#ER
EHEMND—THBHENIT. RAEBRRRK ViEREERS (Interprocess Communication, LA
THi B IPC) B FHE: H B (message), 3t E % f E (shared memory) M5 & &
(semaphore), R FTAABREIFNESHANS LA BESHNERTE, 5SS H BSD
EEBY (socket) ERFRBME, AEHR A EMBEPH—LETHRE, HFNHiX, 3
HHMZFEREE, BARKDEBETERANHTEE.

11.1 #BRE

UNIX S ABREH BT RBMgT T RBEAWHEERFGE, MWL EREH
o — VA ERE, B sdb, FE—-PEBRENHE, FLURLEMA ptrace X E T KM
. BEBAMERES ., DEANEH B TRENSRE, Bk, #REEEHRALEHE
REBRESERARERUABHERRERMRTHARN,

Al MR TREBFHRARNLH., RREEFRE -1 FERE, THEEHAR
S A puace, HERE: NEETFHENABRTTEE—-BEM., RE, THBRTH
BEaEFE, i, RAPFPEERR a.onn BF, WFHEEMNYRHIT a.ouwr. AEEH—H,
HEHITRERA exec, 28, LWTIRFNEESIHEMBEREM, AWATHEREE —
4 “SIGTRAP” 4 W{ES. MM R AR exec 3B BB, 5{F{a H fth & % A A& B 0 A 8
REZPHEES—H, CHBERTEFES, FRATERMASEC RN “SIGTRAP” #
hEES, EMBTEILHEEFHCSH—BEAREMNSEERERAE., EER T HHE
EMHHBEMREEAN, THEGETRBEERZSEND wait PHLHEE (X—ETH
Bi1&ED), #A-TRUTEEREHEERE (Bo-l WHBREEHFTREL), H7
RETXR#H,

—feuii, LHBR (HRBF) ERNESEEA-TRHPEANBN, RITREHEA
wait, AHFHBEBENGERE, SEREEHEMRETHE RN, HRXERNA wait HiE
E, EAABRANGS, HEZENATHRE— RN REREA ptrace AFER FR (H
BEERHE). REWA ptrace MiFGEE:
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ptrace (cmd, pld, addr, data);

Hf emd e S MERE. THRE. BEVITSS,; pd EERESBHERER
T addr BRERENEWMETHR PR BRI ; M daa BREWERAE. YWITRALER
H ptrace it , ABRELZHERFA T HEBHRS N pid W FHRB, MEXTFHRBE L
THHRENRE, RAREER—- 2R BRERBREAN, AREBIEBREREE. ©H

it ((pid=fork(}) = =0)
}

/v THE—BRBESR «/

ptrace (0, ¢, 0, 0);

exec ("ELAESAHBMBERETFR")
i
so WM A R AT«
for (53}
}

walt ( {int » ) 0);

read (M ABEHS)

ptrace (cmd, pld, );

if (FFIEBRR)

break;

111 HEERASH

REREEWLY, HIELEABRSHBNEHRS, ¥ cmd, addr # data # N B EABE\LEH,
METFHEBFERAA “RE” RE, RS A ABRARTHEMN., Y TFHBRENRIT
(EELE) N, ERTELYMREAS, LEHNESIRERESA P, AERER
REF. REBREMSORE, FHETRBEREABRERS, HERF-1HHMsd, RNF
M EESAERER, #EhfT. SREBFHINITH, ABHEREFBEREY
“REME” REER, MEERBBEWRA, FERAM,E,

NMENTHEFABRBERESARKEFHABRAERERA wait 7, B4, AHER
BFAA wat HFEARBEREENEEEN FHRE, MEKHE0EEE, 348 R0 HR S
A REFHAITAL

bR ATEERE 112 ME 113 FEFENRE, B8 HEN trace ) debug, MR ZE
S BHIE AT trace Bf, ¥4 data RO, ZABERM LITAL data WAL FRIE, ERZA
ERTIA—T%T trace fTHH WHEE N S BGETT debug, debug HZEBS MR EH AL R addr
h, RERE 1P THER, ZTHBERA prrace REACHAERERY, BHHIT trace B
Fo AERAAH exec EHRHABERLTHR (FRE X trace ##R) — 1 SIGTRAP KT K5
5, Hill race #BRHFATBRERE, ZHHM debug ZR BN S . MFE debug — HIE wait
FHEE, MAEERE, RBEREMNHAR, N wait FiRE, RJF debug M ptrace,
B i A9EE A trace MBI S H addr £, H WM K addr. & trace BIFH, addr B¥H
data P HI— N TTK Bl . debug BHBR MBS — WM A ptrace BB T trace HBET, WMUILH
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BH data FEFAREOA 3N T, B XHENALBFTUERAREHXBHNS R,
ARMSRETUREHRENRERA prace SRMMALE,

int data [32]:
main {}
]
int t;
for (I=0; §<32; i+ +)
peintf (“data [%d] =%d\n", i, data [i]);
printl ("ptrace date addr Ox%x\ n", data):

B 11-2 trace

—TRRERHR

# defire TR _ SETUP 0
# define TR _ WRITE 5
¥ define TH _ AESUME 7
tnt addr;

main {argc, argv)
mt arge;
char * argv [1;

int i, pid;

sscant (argv [1]1,7%x", &addr);

it ( {pid=tork ()} ==0}
|
ptrace (TR _SETUP, 0, 9, 0};
execl ("trace”,"trace”, 0):
axit ()3
!
for (i=0; [<32; i+ +)
i
walt ( (int = ) 0);
s 3 iMATANR po ML addr B E »
it (ptrace (TR _WRITE, pid, addr, i} ==-1)
exit ()s
addr + = sizeof {Int);
i
v BREERBERT «/
ptrace {TR_RESUME. pid, 1, 0};

M 11-3  debug — - MFiER

A ptrace T HBEBRFABNN, FAHFEUTETHRL:
s HERRHABSHBRERBRESE - T FHORE, ARSHRRERKLTXATR:
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ERASBTRBEERERA prrace P L F 30, & DI ¥ R 0358 x5 8 k] # 17 | % B,
AENEBIBERESHES LT, FARBENHAB LT XU B ¥, SHEWKD ptrace M E
Fit, XBELRLTXUHREAALERE, T -FHERELTHN, BEAhRKEBEA LMk
FRERETEEMEBHRESE, AEERBEREBEEN,

e T HRHEERANBES T FHE, BRAX NHAEZFHRREILFRAEHK, E
BEME, ~MAREFAERETRNTHE , HEHEFRSTHERIRA FHE, AR
HEN RN TARELEERNN, TEAREAEFHRE-TTHEHERB, WRERRER
HRTASE A exee, HTFEXA ptrace, BRBERLEFAR exec MITHBRRMARBERE, R
MAABEAT A ERRITHRENZTE, BEMELITRSERA.

s —MAEERFARBRE-ITEAERTHNE, DRXITHEKHABREY HAHA
prrace B ABEF B EERE, XERAHEYN, B - 1T"HEENMERNLLTARER
, BURGEIRXEHLS I,

s B setuid BFRAFREN, BARAPRES prace EAEN ML=/ L, E#t
SRR, ZUEBRAESE, AN, B setuid BRI A “privateflile” WHEHR
i exec, — T RHAMASA TSR ptrace ¥ X HZWE RN “/binssh”, HRBHES T
W AT shell (FIfh shel RITHFTEER). Bilt, SHEBHBERN, exec M setuid £, LA
B L P M E setuid BRI E,

Kilian [Killian 84] A TREHXERN - AFANFTR, X-FTEEEFESEPFHK
MXHREN. REBRERTE - XBESR “proc”, AFAFBMNM PID RFR#R, i
T8N “proc” XM, AEREHEMNHFARASHEREEFHRS S TFH AL XS
MiFaHl, APl iEscaaE gt sE, filewiEdEEXtRERg, &
BEAstat TUEAXETHABNEHGAITER, BTITENRT ptrace WEPRA: B
—, BTHSSRESREEFE A S LR ptrace ERXFTZHE, HUXMHER
#h, £, AIRERATUBECENSRE, FAMRHFIEE; BE, RRENHEEBERY
MR AFRENHERE, DAREBERFBEUEECEENRE, AT, ERERTHARP
WE—%4, REBZAPA B EEAPIRES R root K2t BH#HTH K.

11.2 E&%V IPC

UNIX R&V IPCEFESH=RNARANR: NEATH#BEZBEXCHRERIATEN
HE, REFHMEATARAAFEENERLERPHRIER; FSEAFEERRFE L
BT, ATF=FREN T REZHE, SR TRROER-:

s BEHLHSET R, HPmRIHERENHNFAELH,

s BAREHRYA -TREAXET, ERENHNEENEZT .

s BRHUASIH T “EB FEFEA, VAR I FRASZRR - ITOHFENE
W, ST EEWMANSROERRFAETRE, AREREYMRUERA - HEXR
ZHSNHER, B HALEF IPC_PRIVATE @A “BR” ZARAA, DI{HIEE @ -
AEBNET; NREZXBINRIMAFE, ENETUERETFERERNMN IPC _
CREAT fi, UEEE —-1THET:; NMAMETEXBFER -RAFE, ENETLAR
fr IPC_EXCL #1 IPC _ CREAT fr& B MEMER. “HKE" FAARER -THBEEE
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MATAT IPCHMARERANHHEEST, REEEUTXHRETEM creat M open,

« M@FH PCHE, MEMHATAAIABBFRIABEERRH R E:
R =HAR mod (FhRNMKA)

B, MRWREWEYH 100 KM, RO 1B/ ATLIE L, 101, 201 %, 45—
HEMR IR, FERSERAHEXEAFRAFEL, BNNEIERPRANK
He XMEMEHERBR A ERBHKE "B RERASKEANFERF. o, o
BELERREREFRXANMRTHEBRRSRK. AAHA TR, DRSHERPERM
MXBRER AR 201, SERNBNAERS KRN~ FHEM 301, AAFREET
01 MBS RBARER, BR201 EFABAN. SAARERE TR EAREMER
F, EXKBESSRENE,

« B4 IPCRIA-THIREH, SEHEAURERIMERNT, IDRAFYA
ID, B “$§" REAM (ATH) BEMNAS IDARAIr4AID, UEEXHFHRBRHER
ek AP BER P B AP NE-5- T RFE AR

s GARFBFAHETHEREGLS, DREEERT (RENHEB. BUHE ., W
REFEHMES) MEBNAR ID, REBEFREESMEE,

- BHABIE—T “EHN” RERAR, AREARRFEMRE, REREFERMN
AEVMERE RN, HEEFRARERAPRSESH, ABRCEXHERARITIRZE, #i&
RMHPBENBAF B PE, Xll, THRRRARRIMNSK, AERRIEXES
BHAEFID, ERESHERTNTF ID XUBA /- IDHES; HEXERZHERHEFE
ith, XBE, NABHTHREAEHUBERZEN. RE, ABRAABEENLIRENT £
—RBEAM D, AFE D, FURFAURSRNHANEBEXORBFER. BEHS
SRAEAP DRARFY D, BEIERRIANEFHRRENENERAN, R5, B8
EMG—RE, MEGEESHP, REBAOLR D SERNEWIHEE - THATFR
A, X, NEMAKHERRNRS, SFANTREEANT - LHEHHRE TR
MR X8, MWFRE, HE - EEREAU-MENHBETRFRERT, WRERA
2 LK BGE [ o

11.2.1 #MR

HEAZRRAAMTEL: FEHH mseeet EE (BHREAGUR) ~THBBRY,
BB E -~ NARFIUERFRERAAB; FAFA msgetl 7 R X AE B 5 —4
BORAFHLBENSRMNEEN, URATHENABERRNERN; REMA msgand
RE—HE: EHAA megrev B —H B,

£GP msgget MiEER

mepqgid=magget (key. flag);

Hhmspd R EAKEMBEEAMN RN ;keyRilag A AR EH RO - HME“REA"R
KWMAKEL. ABHNAERES T HRNNERER (BF) &, HUA mgid EREA
HERFLBEBEMRT . BTHEHRBIY—BE IPCHTRLS, RAKHEABFLUTF
Bt:
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RHugEERTE - ITRBE—THERIEH.
REEPTHONBEBERBETFYER.
HBEETHFAITHRXEET VR,
BE—XKEAMEREAWHE ID,

+ B — K msgsnd, msgrev il msgetl IFEMETE (BT 8RS RIER) .

YA A msgget RAHR - FHHBHNE, ABEERBLAIILGRALUBERT
EF—TRIILAEHXBFHEET ., MENFAEHNXBRFHXRNFE, ABESE—1
FHRARER, BEWHEFEREAH, —#HAY, RHNME, SREFTHHER,

HEEFARLEWA megsnd BiE—HA .

-

msgsnd (msgqid, msy, count, flag);

Hoh msgid @ERH megget EFA M — T HEBAFWHERL; meg HMABBLXBE—-FHF
FHARMEHPEHE, HPHEXRREHAFEEN - BHHE; count SHBEBRAN
Kh; flag ME MR BHRARE E Mo R RITHRE,

AEEERE (F114) ZRABEETHNEZEBRAFRFATHIN; HEREAEL
REHREHRY; ZHEARANFAESKENFZVURBAMER LY -EBH., HERAHY

Wikmsgand /+ REME =/
A (1) WA
(2) HMEWaat
(3} HAMAMN
(4) &l
Nl FRENMFHH
i
WRGEN. R AAEE;
while (RPCEE XM SREFEBL)
{
i (FRES N RRHE)
refurn;
slesp (H RS KMTFHEH);
|
BN H A
MEAPSRENBEXRANE:;
MERESE: SELEEALN,
R LR NN,
SRifEE. AR, BRERS;
MAAGFRREESHERLN EHER,;

114 FHEMH msgend HH X

BMNBRIT, ABA—AHERNE (E29.1 %) HYEMBIRZR, FABrEEE
MEE; AEAE-NHERLE, HEHEAXHBAMNHBEELBRERNKRE; EAREX
WP ERABHRBAA,; BERNALFUECHEANSEER, FEAARMALET
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MERGTFER (RATHARAZTE, RAMUERREENHRID), Ria, NEKE
FABRESEEZAFI EPREENER, MENFIPHEIHEDL T HAF LR, W
EEHABESIRBEENZAAFEEL, K, DRFBEAZAIAREHFRX (AHFS
IPC NOWAIT), WM EiRETER, HI115R_RHET-TBAMERHE . BAFIER.
HELBHNEBRBURMKELBABEENIEEH .

BAFY Sk A ELH WiBK

: \

M11-5 HBHWERSEH

THEENELEE—FHEH11-6 HEE, — 1 # B msgget HXEFH MSGKEY W 1H
BER-HAK; BATHHEANKADPHE -T2, ENEI-TKEN 256 FHHH
B BEMBERE DENIAMAEHE; NHHALRMARMNY 1; A5 M msgend XXX

HR, WERNEERARTRX AT,

B EWOH BB A

count =msgrey (id, msg, maxcount, type. flag);

Hh id EHAHARR; meg EHRERKBRMEAMAF BES AN, maxcount &
msg FEBEIA A KA type AEA A MERMMBMER, W flag M2 HEFXRT LEN
BB YA A%, EEME coun: ZEESHFHFTR.

BEE—R, ASRE(HIL-NDAPYZEEBAATLENE AR MR FTIFREN
WRAXA KO, AEIFIRBERLE—THE, EERNRMNTRE THPR#ERE KA,
MpEEHAREENAHSWERERTE, FEYBAEEHARER.: BORFITH
BRAAAIRBETIIR: RERKHEARKER ID; MESERURBREFHNE
KERNZSHE, X6, NEAEBRETEEPASREAMESHRENE, NEKERE
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# nclude < sys/ypas.h>
# inchude < gys/ipc.h>
Hinclode < sys/msg.h>

# define MSGKEY 75

struct msgform

long miype;

char mtext [256];
ts

main {}
i
struct msgiorm msg;
int megid, pid, * pint:

msgld = msgget {MSGKEY, 0777);

pid=getpid (};

pint= (it » ) msg.mtext;

# pint=pid; /* WpdENAMWREXFE »/
msg-miype=1;

msgsnd (msgld, &msg, slzsof (Int), 0);

msgrev (magid, &meg. 256, pid, 0); 7+ pldAEMHEAHED » /
printt ("cllent: receive from pid %d\ n’, = pint);

M6 WMEH#R

Thl. MEHS KA HER maxcount X, MHNEIEHESSERERA L, ¥EKRAE
ElghiR, RIMPERAABER/POES (FE flag b B MSG _ NOERROR), W& ZH
B, BEFFERAFNE, FNERPMRETHEL.

— M HAEREBEETLHITE type BHRXBUNEXTHNHLE. DRAESHAIEER, A
HECRIRRFTAELRUNE - MEE. MARAEY, ABERINAFTDPTRET ype &
SMEMFAESPRMAEE, FEERZLEHH -THELE. N, HE—RAEZ=4
KK 1LAM2HHEL, MAFAFR- TP RBL-2HHE, DUASEEKELY |
WS, EFENEHBERT, SAANEABEIENEREWRE, AEILAEEAR
B, BRiEXAEYELSRA lag PH IPC_NOWAIT fi, ERELHEHR,

ThkE%E11-6 ME 118WERF, B11SHBERET 1T WEEABREH—HR
FHBEEEH, EHkR, REFTUMNBEABEMANEEERHFRENHER, 28,
BEEXABRRRIZEBENR—FRE, ETH 7T -HENRLUHENH. REEERAN
Bl msgget 1 BAY IPC_CREAT HER BT HALEW, HBERFEFETN 1 —IEE
HEXNER—HOBEL, AFCENAIX, RIEEZEENIERID, HFHEENHE
AREHPENAR D, EXHS, EABREXTECACHHBE IDEEASEHEHEE,
MEEERAERBELXNETEMARIDMNEE, B, RyF#RI BN EARE
HEHEE, THEZSBAERBESEABELENHHER. LRAFREIMEE—-THE
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AFILETTE4MEHE,

WE megroy /x HHEINE */
BA: () HEHEN

(2} ZFNRBERGHLHEERA R
(3) REEMHA KD

(4) FRBOFHARY

(5) &M

WMil: EEMHLFRAFETNR

BRI

loop:

RN AR AR,
e ARNEEHLAFPANRE »/
FFRRNHARR==-0)
HERFITNE—THA;
else F (FTMENMAXR>0)
HEAAPREXNHE—-TNE;
elga /» FIRBHLEDBID »/
ERPADNMTESTHIRREANEHANHFAHRPREND
B —rHN;
f{EE-TETHEHHE)
t
TN B D B P A O 0 D I T Ry
MARREIMARY, WRAEXHEAZM;
M RN E:
retmy
!
Fv REEZHHNAL »/
I (b AR R )
BLARBE L ;
sloop (HABGERAMEKE);
goto loop;

HEEBAANXBFEN, TXHAPRBREFYR. ST RPHRAFER, DR
BENE, AR —FHNFERBNNE, AEXAREPEFRAGSE. 3K, XBEEN
BEAFIPRRETHBOBEL, HRFRZENEAXNKY, TAKAMEF X &Y
MKK. BRUXHREER P RTABDERLRTRN, HEEV IPCHHALESR

M7 EEMENNE:

HEHFRINABRFRIGERBNBBEERT,

R B AR KM megetll EW - HBHEFHRE, BREHRBAEME—T

HAHRY, RRERFANEER:

megcd (id, omd, meatatouf) 5




F11¥ BEMELE 283

Hiid ARAFZEFHDHER; cnd HERSMWER; mstatbue REAEHMBEREAER
MAFPBREANASLE, XTMEANBNTARGEAN, BEFFEHARARTENSE.

UBRMNBEIE 11 SPHRFENATF. WREEHFIKPIHETH, IBAREK
cleanup KN RETFTHMBEZREBAA, NREHEFAKPHEIRECERT —1
SIGKILL Wi S (X HSEABHTEN), NENSAANERFEBTI AEhL Y
EREBERED, MARKKHURXRFAR (EFH) — M HNSAANLABLE K
W, HICHMRN L.

#include < sys/types. h>
# Include < sys/ipc.h>
# include < gys/mag.h>

# define MSGKEY 75
gtruct maghorm
i
long mtype;
char mtext [256];
i mag;
int magid;
main ()
¢
int | , pid, *pint;
axtern cieanup ();

for (i=0; 1<<20; i++)

signal {i, cleanup);
nmagid=magget (MSGKEY, 0777|IPC _ CREAT);

for (s3)
i
magrev (msgid, &meg, 256, 1, 0);
pint= (int» ) meg.mext;
pit=" pint;
printf (“server: receive from pid %d\ n", pid);
msg. Mtype = pid;
" pint=getpid ();
msgand (msgid, A&mag, sizeof (int), 0);

cleanup ()

i
megetl (msgid, IPC_RMID. 0);
exlt ();

H11-8 M&EEHR
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11.2.2 #HYEHE

BREEEIXEVNEGLSHHE TS, RN FREXEFREFHEELT
RERNEREEREREE. BYXEFERNZEAALSUTHHENREAARN: FEAH
shmpet BY ~ I HHXEFBRREACHFEN - REEZFHBX; FHAA shmat N EE
PRI REFHEINER RN EE S b REEA shmde A —3E R i 8 Miht 2= [
HE—REFBE; FEAFA st N EXRZTFERRHALENEHSRHATRR. HER
AESENESEEFHE —SHIBESEREHEFHEE, L, EMETHEF#HEXL
B, BREFMERAR T #2082 6 65— 45, 3R EE DI fb B i ht —H 8 Y
EERE, BEAREESAARARTFRAEFHE PR,

R WA shmget iR L.

shmid =shmget (key, aize, flag);

Kb size REBEPHFIR. ABERAREFHERTAAATRBYHAHE, AEE
AT RW, AFTRFRARTERY, CENZRANMRR: WECKERA—TE
W, WHAFEET [PC_CREAT HREMUUR - PEHEMERE, WEEEXTSK size B
ERAVMANNBANBEMIZEE, ARE dlocreg (6.5.2°%) FR—MEBBHH,
ABRETEIR., APAMERAREMOBHAEEXEFRERD (B 11-9), FEHXP
BR-TMESUBTNEFREASEEHAR, AT HBREAEHEAN At Ss
Mt NEA AR A EEHER(ARS) AR EERFHERATRE-THE,

#HE
il ERE-
X% X% FERKR

f—

o
-

-l

£ shmat |§

B 110 HERMEHBEEY
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BrRERE - THEINCHARBHN AKX AN ERE, X%, WWE AR FH
KAEfEECIINBLERT, ERPOREDREH D BRES.
HBREARERA schmat L EFEXHEB & B0 M E.

virtaddr = shmat (Id, addr, flags);

HpidRAABIHREFMN shmget BE K, ARHSIXELEFHE; addr RAAPSBEMF I}
EREX MR R flags MBEMN MK R ER AT, UEREEFMNHAMENR
B ARE, BEHE vinddr RNBHERETREMEOEEL, XBE, EALHES
BERNRMHE,

HPATREFA shmat B, WEERIEREHEAFRERMOFTR (H11-10), RF
EREAPAAEMNAL: MBEO, NABESE -TaE0EEs, B FREEMERAME
SHERBUSAPHLMEZHEE, FUBHT A AATHERE, FABNAEGEIFETF
HEBXATHEEFHER TR, ¥HRE, ARTUEIREEA bk HMENBBREN K
A, ITHBRXEBRBESLHMBERAMEY, U, REFANE -REEMXHEET
PHEBBREBI £, X4, ERFEYEREFEXAINCERTAAT, XERRR
SEEATPEX, WRREARBLE T AERY, WHEAEFSEXBRIFORF, K
iR, RERREFRXITRUBRMBMFT .

(W& shmat  /» HEREARE » /
WA (1) HEFHEEEERR
{2) BB Ee o Beih oyt
(3) w&fr
Nl FREREENEAT
{
BRERR., FFATRNE MY,
if (BPEETRBIL)
i
BEF R E N A
REmEhE. XXANMEEN,;
i
olse /x FPBERHNERISENBEIE » /
WA, FRFAANCREER;
WX EEA R %7 (E attachreg)
B (ER— MR
RERHEF &, FixE (it growreg) ;
return {57 BHE A BB ML ) ;

11-110 HEAFFHERXNEE

REERETEAREFHEENH#ROMI S MRS MG, B AKIE atachreg B &
X, mMRAAHFRES -TMHBERXAHEE, WARERARE gowreg AR LR R, &
EAEEMEIRY "REMENA" F&E, HEMNRAOAEFHEEORMIRT.

RN MBS SRR ARER A
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shindt (addr) ;

K addr £ 758089 R 4 8 H shmat B B AR, BRU T HRAFEVSEERDE
FROEH, EXECANASEFER MBI, KR —A BT % BB 0 b
TR - EEMENE T MRAMUE S, BAEEIXITHRARTRCSHNRT.,
NEEREEENER RO BRBOR, AN detachreg (6.5.7 ) W AR

#include  <systypes.h>
e  <sys/ipc.h>
#ncde < sys/shm.h>
i define SHMKEY 75
ftdefine K 1024

int shmid;

main ()

}
intl, * pint;
cher * addrl, * add?;
exiom char + shmat (};
extern cleanup {);

for {i=0; 1<20; 1+ +)

gignal (i, cloanup);
shmic=shmget {SHMKEY, 128 * K, 0777]IPC _ CREAT);
addrl =shmat {shmid. 0, 0);
addr2=shmat {shmid, 0, 0);
printf (Caddr] Ox%x ackdr2 0x%x\ n", acddri, eddr2);
pint= (int = ) add1;

for (1=0; i<256; i+ +)
= pintt +=l;

piat= (int * ) addrl;

# pint=256;

pint= (int % ) addr2;

for (l=0; <256; i++)
prinif (“Index %d\ tvalue %d\n", [, * pint++);

pause ();
[

cleanup ()

{
shmc (shmid, IPC_RMID, 0);
axit {};

B1-11 HEFEEFKEEALER



£ ¥ #FFBE 287

bl s, B TEXREEAREERERNREBES, ATRBERREETEHE
®, LERAWOBEZX BRI, S5 A8 ZIX8)S W 0ENEFE,

AEULRMNERESE—TEH 111l FHRBRF: —HREY P 18K FVMREHFREKX,
HECHHMLGSHAPARARBIEBRBEZR, EHRESA “S -1 HEFER, X
W BA” REFEHAXPREE. BIL-RRETHETR L2 E#ENS —H#& (X
TRABMEBTUME - MR EEMEPFANKER, TRREPR MK FF), ©%F
AHAFE T EREXEFBEFB T FPEA—ITETHEHEREEEBE; AHB—4
EREERUGEE - HEBENSEZRT ERBE; B -1 HEMEB 1R PHES
W, EMERXEFRIME.

# Include < sys/types.h>»
it include < sys/lpc.h>>
# include < sys/shm.h>

# define SHMKEY 75
# deflne K 1024
int shrid;

main ()
!
mntl, = pint;
char * addr;
extern char » shmat ();

shmid=shmget (SHMKEY, €4 « K, 0777);

addr=ghmat (shmid, 0, 0):
pimt= (int * ) addr;

while ( » pint= =0}
for (i=0; F<256; i++)
prinf {"%g\n”, * pimt++);

B11-12 FEALETHE

HREMEZERA shmedl REBR{FEFFEMEXHRENRARAEXHSH.

shmctl (ld, cmd, shmstatiuf) ;

K id n R EFHERT; cnd AEREMERE, T shmstatbof B~ THFPREEESH
Mipit, SHEARBREEFREREN, XM REFHFIEFERRIAHREER. ELUT
MHEEWER, REE cnd EVEHNRS, REFRAFERFTHAMS, SGHER-AEF
EEE, AEBREERRM, FXRARERA; NMRANCEAHBHECHNEEACHERILS
W, B4, BN freereg (6.5.6 1) BEEERMACTHHTARE:; IREXNHAM
BEXEHELF (FEWIIARXTE), B4, MEANRRERISREE T HBH&Z
KR ARHERMOFENM, X6, FAMHEXEFEENARTUAZMEAE, HEFH



288 UNIX #1£ & 8 3% 3

RERESHETT. YARNSRERETEEN, AERRTE. XSXHERS i
BIFT -4, BEREFRSECHNOBES (unlink) Z/57THEFRCEE+2HE L
B .

11.2.3 #SH

FORAEHAANE TERASESREIRTHE—RNBRELDERS BT, %
ERFSRUN, PRI HBEHYE—IBR, CHEEEH et RYB -8 &,
B, HWEXKEXHELHFE, ceat XM, BMEBIBIINNFEZ -1 HBOHEAER
HUT. BTHFEREIRRARSEBFRAAAAHBRER, FEXERENRRNFTAEN, &K
FTHEH PRI BN R,

Dijkstra & %3 8 Dekker REHBA T HEERMY —-FH XA E—BEHAMNK AT ENE
XA RFHEE (atomic operation): P 8 V (W [Dijkstra 68]), PHEXRIS I EE
HE, WREMEXRTE: WVRABNENHE, A TXERERLETH, BTN
BE—TEESRLBEE T PR VHREREIDIBNRT. REVMESEELRAE Dijk-
stra P VIRIFWHEAL, R ETRETLUFAMTE, WHHIMBAENEBTUAXTF 1,
PMERTHIITXERE, XXER, EHAXERERSRZE, 85 H M5 ek N %X
REBMNHE. MERBEREREFTORE, MEREEFEN— 824, IBERAEBTC
BHTHEMRE, X—RBRIOTHHRERRE.

EZEVH TSRO U TIILESH .

+ S RNHE.

« BERN—TRAGSRYBJEMNHERID,

« SERESEOEMIMMYEEE,

s FRFEESBRMESTEOEERY.

FERAKFAAE: ATFrEL—4dRSRURBLUFERENMMUERE R semget; AT
S E#ETEMERRERN semetd; BT EHNERTHRUN semop,

FHAH semget FE—PESRTE:

id=semget (key, count, flag}:

HH key. count Ml flag XU TFRHFRIWEAXEEMENIKLSH . WEIRE—TFA,
EZRMIEEHE count RN ESREHHKE (B 11-13), ERVNEME R4 PHESRE
M. BE—KEKMA semop BYBTR DL R B G — K semctl RIBFFE, B0, B 11-14 PR E
HWA semget FE—-TREAITCEBESE.
HREARE B semop 3 {E S BEH#HTHRY:

ocicval = semop (Id, oplist, count);

HEdid BRELAE semget BEMIERA; oplist ZMFS BIBFHAHB/E; count B
BORE M KD, B EE oldval RIEI LB E PRSP AE S K7 516 5 BT .
oplisth B ILRHEXE: - '

- FGERFS, ?ﬁﬁgﬁf'ﬁﬁ?%%ﬂﬁﬂi#o
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fasRE 5 &

e N IR NN N A N N
T 7]

T

ST T 2]

H11-13 A eREEN

# include < sys/types.h>
# Include < =mys/ipc.h>
¥ Include <sys/sem.h>

¥ define SEMKEY 75

int semid;

unsigred int count:

7w FEI A sys/sem.h S X T sembut

# gtruct sembuf |

» unsigned shortsem _ num;

* short sem _ op;

" short sern _flg:

. =/

struct sembut psembuf, wsembuf; Fr PRIVIRIE =/

main (argc, argv)

int arge;
char * argvy [];

int i, first, second;
stort initarray [2], outarray [2];
extern cleamp (};

¥ (arge==1)
i
for (i=0; i<20; i+ +)

M11-14 B mEeERE
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E

signal (i, cleanup);
semld=semget {SEMKEY, 2, 07771IPC _ CREAT);
initarray [0) =initarray [1] =1;
semctl (semid, 2, SETALL, initerray);
semct| (semid, 2, GETALL, outarray);
printf {"sem inlt vals %d %d\ n", outarray [0], outarray [1]);
pause {}; /r EERBE - BPHHERE /7
'
else If (argv [1] [D] =="&")
!
first=0;
second=1;

first=1;
second=10;

i

semid =semget (SEMKEY; 2. 0777}
psembuf.sem _ op= — 1;

paambut . sem _ fig=SEM _ UNDO;
vsembuf. sem _op=1;
veembuf. sem _ flg= SEM _ UNDO;

for (cowt=0;; count+ +)

!
psembuf. sem _ num = first;
semop (semid, & psembuf, 1);
psambuf. sem _ num = second;
samop (semid, Apsembuf, 1);
printt {“proc % d count % d\ n", getpid {}, coumt);
vsambuf. sem _ num = second;
sormop (semid, &vsembuf, 1);
vsembid . sem _ num=flrst;
semop {semid, &veembul, 1);

cleanup ()

semctl (semid, 2, IPC_RMID, 0);
extt ();

mi1-14 (&)
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- ERBEIT AR,

B T

NEAAF TR EAFSERERS oplist, FEFTRFTECENURHBS
ERAEXEFSENLENFATN (B 11-15), BEFRIEXNHFTHN, RERNAXE
BE, MRAAERT X TRERNLAER, FAEHEEEBETHEIRKREBES
WAt RENE, REER, EACSHNEFLAREAETFFERTERKEEA, & F
RERESRBFERTE T ERBLEERY, REDREESAEFETFHAITETF4E
B, BACLABERMBrESBEAXIRE, B, RERRTFATRAN ——NE—-K2
HRRRERLANT,

AEREVCETHRFENEESRNE. WRREFEVESE, WEHRESTSN
RHE, HREFANEFLEESRANNHER, URGFSRBEENT, WHABRER
SREE: ENF, CRENTREBRAPHEMARE; 7, EWNSHESRBEST
FHRRERK, FHARR. PRESRRERABEHALMANTREFESRE, N
WEHBREE (— AR mAFSREZ £, MRESREDTHSRBIAMMBITE ,
MRBILEERRESFESREMMAFSH L. XeEFSRREPRINA 2 RILERE
R, ERERE oI PEMELE L, Bk, YEEKI -+H PGS, THEGE,

Wik semop /» ESEHIE »/
®A (D ESEEEN
(2) AeRBiERE
(3) WP TEH
Wi RERREAFSEADSE
{
BRENE ERRENGEES,
start: AR SRHFESERERAERANBZH;
A S R
for (4 481 B EE)
|
il (15 W EERIE)
|
WA P e L
if (SR UNDO IRE R )
BAGEE N undo BB
EESTERENSSNS RN E;
]
else it {fHSR¥BHEENT)
|
K “ME" +fHFESEHE>=0)
|
HOBEN nAESENE:;
K (uNDORERELM)
A undo BT ;

B 1115 E9EMmeENE
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it (GSREXe)
BEHFEHEHESRETTONBHRER,
ocontinue ;
}
BEHFRIXEAFAACTAMNFEESERE (LHBER)
It (A % 3. O 5 MG P )
W OGERE
slesp (&S R{EMMM W)
goto start; o hELFHBMES » /
t
slse /* FERBIEHEEG «/
I
¥ (HFRAEO
!
BEFRIX PRSI C i R 00 T A (O R E
# (FHEAEFEER)
HRER;
sleop (R ERMNG 0 BHFH);
goto start; 7+ HEFREH «/
i
}
|/ for MTEMBEH «/
Jx SRS </
HoHER, #®8D;
ERREEBRENGSEEREAARMNGH;

| 11-15 (&)

THiLEMEFEBE 11-14 FHEF, #ERHPEUTHEMNE (a.out) TR

a.out &
a.outa &
a.outh &

UREMEMEBPGERH, BBFE - TMERHICENGESRE, HEEMNBETHREHRN 1.
RETEHEFTERER# - BKTH{ESHRE, XHECEFRF ceanup PHERZEEE R, X
EH “a" WiTX1TMEBFE, B (KA A) ERFPRITERIENESRBE. v
FEROMEMNL; FSR1MERY; RITHBER; RASHNFSEIAMOME. —1T
HEBENRXERS—~TMEEER NG REN, EEHABRER, B, X1 EE8#8AN
RETHMH. ATHESRENBLS ], TERAFEGHBFEFAILESE, AU, #
BAXKEAEER, FSRBELIMOZEARSG. JLUBR Y X1 EFS, #E8
(HWAB) USHBAMERNKENESEON I 1. YBRAMBRAMESTH, ITH
BEAELHR: ABACHEERO L THEEMGFSRE { M8, AW, #BBEXMNES
B LTHIXEMGESRO MM, HIrFERLMABER, #ARBENGT. ENBATI
i, HHBREKAKFEESTRAEED,
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ATREZHFHRABELE, #RTLURRHIGTENMESERE. EWERNAFLEAT
HHOFERRSBIPARER

struct sembuf psembut {2];

psembuf [0] .sem _num=0;
psembut [1] .sem _num=1;
psembuf (0] .sem_op=—1;
psembut {1] .sem _op=—1;
semop (semid, psembut, 2);

psembul R AW/ ESROM 1 AESRBERS, NRE-REFBEI BTG, #E
HABKREAR N RERERT, i, NRESEOMNEN 1 WHFSEIMENNO, A
WEH AR EE, HAERER LA E.

HBREERLEMA semop FRA IPC_ NOWAIT #rai, X, MBABRBR —FHLd
BHEBHFABRBHHRN —EL5SESASHHEAT HEHERETE —WABKLUER
HRNRERAERER., SHERFTHELA—-MEAESR, EEEABARRTE FRIEN
FARHEABIR,

MR—HBMFTHEESREBE—TRAEITERETHY, B, EHREMUGFSEYN
ERBET, B4, ERABHEIHAGETHHAT, XHARAYHARERATER
RMBEFSIEYN, REEHTEHI - TMTRIPHNESHABRHEBRNHERESE ., iLRIEREER
ERE11-14 OH, MRAARGFSROEE P EHBEND SIGKILL XKFHES, B T
SIGKILL S EAREMEN, CHEEINSEZHAFMNEESENE, B, IEEXNE
MG HEBOAEEE, HRAABS2ARGFSRER L THMN, ITHEXH M F SN
W, H#ERAUERERAE semop PEA SEM_UNDOHRE, XBEEERUN, ABESEKEHF
BHBECHAE— O RBAENRR. YTXRX -, WERR-IMHR, REPE—
ABBREZRTE—FW, S ETAHRN —H ando Fit, MEABEAHNE—-TESRE
— A EHEH (E11-16); EP P umdo EHNE—-TM=E0HBY, GIrBATEHFSR
ID, ZIDIRAWFEERBEETHNFEASHRFSUR T RABEAR

BB KM ENRET SEM _UNDOIRER R LA semop i, AESITH L
B undo &fl, YTLUEMRTHRET SEM_UNDOHEMBERA semop i, WHEERIZEE
BY undo B LUERA—MH RS semop MEFTAEFH AR E SR IDRFSH=T0H.
WHEERIT -1, CAREEPREGESERELE, XK, ZEud GiHTREFEER
X ESE LHAHERET SEM_UNDOHREMNFRSERERITHIIRE; HEIEMN
undo BHWAHFE, WHRN—4, #RESEDANFSHEEHNERIET. HRBERESN
2af, REMEE undo 54, MERBHA, WBEEA - THEKTEF, ETEFERS
B R XY undo ), MR FNESRIRITHERRAE,

URMNBKEHE 11-14, #EE- KBV ESRENABRY — 1 undo &5H; #E
5 -ENEeRE NENE— Tondei W, R A X undo kMW FRERFT B
N-17TRETHUSH “a" SHEBFRE undo BEWFF . £E—KIRELS, BHR
% semid BT~ ESRFES R0, ABEN 1 W=TH; FRKBELE, EFTE -1
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RERFSH1, MEEAN 1A=, MRANAERREL, ABEGERIAE=NE,
HFHETESEEN L, EENKNEREY 1. AEEEWEAT, ERZKBRERBBENE
SR1IMEREPMLIHYTEREXKMNOFAIRE 1 OE, STARNHEERERO, €
BRE=-TE., EFWEKRELE, A THANHEEERN0, #BRABHF=XHT.

soa -
Desc Desc Desc

g Num | ——2u Num [—3»{ Num

Value Value Value

Desc

Value

#H 11-16 A5 RE undo &

e RRN semid fEE5RER semid | setid
LA %4 o FEET 0 1
AR 1 wen 1 i

) L}

BeRwiR semid

wIES 0 %

Aen 1

<) d)

A 11-17 undo &5 /¥ 71
0) B-+RESE b) BZTRER o B=IREERE Jd) BELRER
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GEFR, MESRYRARGEELERRAHAE, AMXLREER, MERHH
RAHAREREZIHNES, M, HSUIREEAZIMGSRMERAEAPRLERME
#, MAMLABRBSXEAXNERAA.

AEAR semell LM ES RO T ZHEHBME:

semctl (Id, rumber, omd, arg);

Hoft arg B—BREHH:

union sernunion |
int val;
siruct cemid _ds * sematat; Fe RELRERE »/
unsigned short # array;

i arg;

ABRERNS cmd HEBE arg, X— A5 ERE octl A S HHTEEM, HxEmsd—=&
HREREWNSH FTRRRM). BR-FSRESP - ITRFFANFESRE. BFES
BE—RATFTRREGSE, BRFAEEF -+ HEWIFARYA, S THRES, IPC_
RMID, AERBEESRE undo WM HEHFMERNN=NH. REEHFVRL &R
SRPELSH, REFATERRSHENGSREGHER, SRERRRERTH, E
N&RAZASR DCABAR, EMLAHEER—1T8HR,

11.2.4 SHRH

XHRES IPCHMRA LI M. “ER” REAMRARUTREMA creat M open;
“WH” RAMAFHARETMRERFHRAEXL T REAM unlink, BREH 1T #
GAUTXUELENRERA close, RERFIERBIBRTLIEZHE -4 IPCHE, &
EREFBAREMUTY ‘KR RERA, BREMNHIEMMY D AR E L QGHFAT
B, BACNRAXTUFR -1 IPCHK; ABRBFREBHBRT LY IPCHM,
HAEAERADEFANBRXE IPCHPHEAERET. BERIFZENEIRGEATEAL
FEAXBNEN, NEERL. RRAEABE TR RETUE IPCHHBPRERSE
BAEE, AR EA KRBT TREAXE

IPCAHANAT A HREFER—XRF —RBEEN. FREARIHE, R
M, BEHXBTHELYRE—4AMEL, BAEFRSNE LTI EEERH B
$. BEZ, PCHRARNE—NBFEWMRHG. XEEWNEFEET -+ AHANFHE,
X—HRNEES 3EHAD, BAXRETAAXHLELERK PCR—TH FHKH

MARRERNOAEALE, EFRESHITFENXARRAENEETAMES. BN
MERHERARMRLRMR SN, Hit, AEZMEH, BRI HEN
B, AT, ENIRESENSAKGERET LEEXHFRETFHERE.

11.3 WEBEE
Pik b, MEAMEAVLSAEMER, b TR, TR R Hm R LA
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ARANHTEURIEEMEBHE, BN, FENRTFRERFRAABAEEMNETER
FE—FHEHNXHFT, WAPF “mb” HRFEXH “/usr/mail/mjb” 1, Y A %645
HM—dRtMa—RArN, BATEER nal B EZBEM DB EEASXEHELE, it
BRERACHTEN XA LURF B, SFABBEN, mail BFT X A KX
&, HFELHE. A TRRBALS—6NBLAES, mil BFLARKERITE SIS
LA ROHBE ., BR, ATEARAVREEBENS S FRUHE, FUERSASE
LA -TMHEBRELABEATEEENRE, AL EREERIENARSERERY
RNEEF. FMHEFRR Y CER S EARRE.

BT UNIX REREN R fork RUBRFHRN, REFE (server) HBLH
ERE (cient) #AREABARY M EEZARCELFET. PRNY T RAEEHHER
MRS PR, TRANETUR-TFHAE, B8R 58 M EENERTF -8, B
W, RZURFE—EBERR it HRE—UBR T RFFHR, XIBRERR—-EERE
i, HEEERI TR ER, REEEDICERREENEY., BEBFAMBEERTE
BEREVHABREEEPHEEREFNENMTAGIN, KSEFEZSABEFHRERMXET
ko

A, wep BRAWEB —tMEERIHMELIRATHS (B [Nowitz 80]). A
FHER—-ITEEEIEATMILABRHEBROGE (OaiES®), TF—-a865&3#4a,
BEESHRUARERE ot XATANG4HENA L, FHFWEROVE, B RS
BA TN vuep M MREHREE, FULH nit H#EREE geuy H B —REHB— UM
R, HEHFAENED, ETEAMNEERVUE, MESRLGEX SRR #THE
B, T getty SAFTIE Zetc/passwd XHPHER — B HN LB BFRFE uicico, X E#
B SFISRaBRAR, SRTENBAESLSBILENRIT.

HFAEHHEBEPEFLACIBUBAEAPE LS, MREMGT UNIX RERET —
TEE, HEPHEHNSSTECSIHHFRUAE - MHEMEME, Mki/F8 XER
EMNEHARUFEREEROESHL, B, #EFTENEESZHEFEHMENAR, X
— G EER UNIX LHAR S NE P X HHRR—EABIRANRER L 2B XE
— & WEM, GRE, KFENERBAEFHTEBBRRNBERTREAR ocl XKREE
FER, HENARKMAEEPHEGHANBRRAKE —H, X-HB&RTHSARSHEER: »
—~HAERTHERFTRABERBRNE LE17.

FTHH UNIX BENPSBEED, AMfIYSHIHEYEZRNE L. EREVHRFHRA
FH AL ATRFMNERET RGN, BRESEHIERER - TFHNER L&
EBETNAFHESE—E, FHEMHERERAFAPRE BN, T-W PRGN ER
Hif BSD XX T RIBH MR A E—FEETF (socket)o

11.4 EETF

W—HHATARANE LN EBERERERN. AW, EfRLERNTETEREAR
B, REBFHRAEE A, REFEAABRIAT —HBER -8 L8R MHEE
fH, EREEMNRBHREE—ITHFERE, ITMRFHARERKWA open B read B BE HK
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ERHEFT, ATRUABRBAGH - AT ENMATFEAELNDN, BSD RERHMT
—HHEAEZTFHNE (L [Berkeley 83]) A ¥R EABAEEFHRLEM PETEANM
.

NESHA=ZITHL24R.TEFE DUBAREE(HIL-18) . REFRRERSA

Ezfﬁ mﬁfﬁﬁ

P \ ! .
TCP TCP

-~ B
P p

. UL AP e .

RER  pome BHEY LLls
LY

\..”

B11-i8 HERFHED

AHAKBRRZERNED; B EAERSDUER (BP K TCP f1 1P); #&2
EEEMMERENREENER. SERREN, EACHUNEDIEFNAENER,
Wi, XM TEANEARBREEFERE, #EAFHABRE- ReSHE.: — 1 REH#RB
EEA-AHOEFER - NARSOEEF LA, WBFHBEELR 1T XEFSRS
HBEEE, ATRETREEGFHMEN T —UNNS, METERES -G08 L. WERE
EHNBRRNEEHFANBEIRFBANBRRRERR.
AANRAEAER — IR 250 Uit —mEEFHY AP (domain),
BSD4.2 X F “UNIX REEE" — RN AUV LOEEREED, UK "ZERR"
(internet domain) ERIEBR -1 EH DARPA (REENHMAMKITUR) EEH
i (R [Postel 80] #! [Postel 81]) WM LNERERM. BEIMEEFARED—=RE
B (virtual circuit) 28 (BERFARBERIR) REEMR (datagram) W, BHEkRITH
BT, AR, BERARIENT R, TREAREETHER, BHTELARER
HRMERRIRE, THEBRBASD, A, EXKERUHERRAARMN. &8 —#
BMERFRENAENAS, RERE—MFREHE, L, EEERMEPERERHBY
(TCP) #REtBHUEERE, APEEBHEBE (UDP) RUKEREF .
EEBEFHIHETIARERB. REWA socket By —TEEEHRNEL:

sd = socket (format, type. protocol);

Kt format MEBARE (UNIX BHEEMR); ype MAERERT LEFAHER (RER
R¥BIR); protocol WAKMAEN — T HEMNWY; «d RAERBRERATLEBRFAY
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ERTFHERN. REAM close XKBEETF
RERMAbind BT EFEERTHRANKRER:

bind {sd, address, length):

sd BEERFHER; address M ERK AN socket FREMNEF RS UL TN — - hk
PRI M length RETH address K, I TEARWBSHR PRI LW RELN, i
UIMRER length X4 BH, ARSAFMEZEBI LK, L, & UNIX REH Pk LE
X%, MEKABUARLERAN bind BB EDNRET, 3 “HE” BEMNHaF, FEHE
HEERVEN.

RE VA connect WRAKS - IMCHENERFETY —TEE,

commect (sd, address, length):

XEZEHIFLE bind WBHRHRMN, REXBH address BB FHARFEHS — M HAW
AMEEFHLt, BAEEFLAERARKEFRAMN, X8 AEA BIE R 7 M@
WEEER. MPREEFORMEHER, FEWA connect AEBNABRERERY LH
R R send AL, MAELFANZAFAR L EE,

LRESEREEE -FBBEE LEZERN, RELTHIRGERZANRT, EBMR
FHEREHNENRE . RERA listen LM KBTI KL

listen (sd, glength};

K od REBEFZHRN; glength BFLHEFRHRANA
REAM accept BEHNEN—KEIREFLBKEHIMK

ned= accept {ad, address, addrien};

Hob sd RESFHRM; address i — A BBWEEH, PIBTTHE T ERGME KD RA
PAE B4 R P 5 addrlen #n P WE S B K /Do BN accept B B, PIEOH IR BLE b
fit address B7 &5 M M AR R EE B addrlen KN EFF . accept EH—PTSERFHEF od &
B B F R nad, MRS HEE AT LI B4y o it AR SEMTT, WES 578
BRAGELSEEFBEHTER (B 11-19),

BE it REEULR

P BE it

Hi1t-19 REAER—KHA

REEWMA send Ml recv E— M EEBHEEFT L RE BN
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count=send (sd, meg, length, flags);

Kb od RERFHRN; meg REMRREXBIBAOOEE: length REMKE; count BREE
RIENTFHH; BWilogs THBESOF _O0B LLEE “MHE” Wi, “WE” HEEEFF
REMBEARTHRERMERRFHORBEXRE S, fll, “SREMR” BRETUE
B— “ME” MOCERBA LR LR delete B RHEEA recv MIBLR:

count=recv (ed, buf, length, flags)s

Hep buf BRAXRFRBRMGBEKBIBEH; length RBFTHHFHKE; count 245 1 8 A
BEGFNR; B BEA flags iFRE “WEF” —BRMMRX, BECHANERFIEENANT
PRE, BN -“E” FE, ILRERANKERER sendto # recvirom £ & Hi
ShE B, ERERTF LHREEERY SRR R KR A read Al write L% send il
recv, iIXH, MEERMEXRLEEKMEDUHDEMREHFE, JEFBRB/EFTERAX
H—RmfE RS WA read M write,,

R shutdown X —FERFEHEE.

shutdown (sd, mode)

K mode BREBTRRAN . BRI ENFTRABAFRERET, CEMETEMBILE
HAM&ER, BEREZEFHATHENTH, REFAA close BREERFHRN,
G WA getsockname AIRRB i SR — K EZREAA bind BEB - T ERFHEF:

getsockname {sd, name, length);

F P KA getsockopt M setsockopt RIBEEFHBRFRHAHUEBRERESEEFHRXEN
ZFhiEkEE,

THEEESRE1N20HEFBREF. HEBAE “UNIX RER” F4d - 1+EEF,
HEBF sockname BEBNE, REEMAREAA listen HEAXRNB XA K E,
HHA—TEIH, FHFIRAHEFR, REAM accept HFABREIETHEMNHNEEDES
— A REEBEENERTR T EEONRES, X accept Jo B3 i 1K & B — 4~ 5 9 H
B REHEEEH - FRUESREFRER, LABRNFHFESLAMEERE
£, FEMHEATHREEAERLS. FTHBRBRESBEFRME, XD, EENE
SR read BRI G8 1L, TIREFBYEREH, EREWA accept PERFE R — I ERHE
Ko

B1121 R TSKRFFBEHEHMELAR. BEESREBRAERNER D4 —
T RHEF, HEE—1THEBFH sockname HEBEFHEEER, WELTREABFERE
BERTHETFLEN, % connect BEIF, MEZFBRS - REABREL T —FBHEH.
EEMP, ZHEHERET T -RHBEARRE.,

MERFABEAMA LHOAERS, EVUAUTHFENSEEFRE “LEMR"
gk
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# inciude < sys/types. h>
# Include < sys/socket.h>>

maln ()
:
nt 5d, ns;
char buf [256];
struct sockaddr sockaddr;
int fromlen;

sd=socket (AF _UNIX, SOCK _STREAM, 0);

i BREFEF—FABEEFIFHNALFR »/
bind {ed,"sockname”, sizaof (“sockname”) —1);
listen (sd, 1);

for {:3)
i

ne = accapt (ed, &sockadd, &fromlen):
Kifork () ==0)
|
/« child » /
closa (sd);
read (ns, buf, sizeof (buf));
printl (“server read %a’ \ 0", buf);
exit (s
|

close (n=);

M 11.20 UNIX R8P 89 4 3 B

# include< systypes.h>>
# include < sys/socket. h>

main {)

int sd, ns;

cher buf [256];

struct sockadkdr sockaddr;
int froemten

sd=socket (AF _UNIX, SOCK _STREAM, 0);

Fr EEBNREFENREF—NALFEFRZSHN 8BS »/
if {connect (sd, sockname™, slzeof (“sockname”} —1==-1)

exit {};
write (ad,"hl guy”, 6};

11-21 UNIX R#EXF M EFEE
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socket (AF _ INET, SOCK _STREAM, 0);

HAHEB -MABHMEFRFRBAHNSEmaL, BSD REFMAERFER R &8,
SRR, BERFF connect HE M SENAXHARRIENBFLEENNILAFE
(HEAFPEGIGHRELAT AN ENNBdIL) UEAXRANZEMNEN LEEW
EETFHUMEE. DREBFBREMFTRS LARIBHTAEEBORR, CHLH
ARAEEY, BAEEAR el RBERBILAHBE EEFREE,

11.5 NG

FENMATHEBABEFGILIHER. FAFENEARAR, REAMEEEESHEN
BEALEK—-ERORE, A, B prace BITRELFHX N FHMN: BEEK
WA ptrace RBFEERBMPE; HALREFRETIXOR,; BAMRTITREURE
P HRERLSAAEHRE, UNIXEZVRET - 1E3HB . FEREXEFHEEH
IPCHKH#R, #MHREMNENRFENEZHN, SHARERERFRABRRTES, W
BERreey REMHELE, R, ENNRELARAAN, SHOTRALRHK TREFNHE
fiEo

UNIX REXHEMHBFRIME, FENXRADUABENTERXEERT RAERA
ioctl, ¥R, MAFMBRDEFHKFEHERGE K. BSDREIATEERFTRERH, U
ERMBEEEREETHIEN, ¥k, REVESRHSE 0 EPHANRIERE B
R o AT )

11.6 M

L. ME debug BI¥ (E 11-3) FRBTRERA wait EREHAWK? (B5: BHT
fet,)

2. R RAEBREEREA puace HA—THRBRERBITFE -1+ FHRE., HEGXATE
WEFHEE, AENRBEERT prrace DML 4 BH?

3. M EEWAE prace VP RBTRIFE: HPH pd FLEMAFRTHE, HHEL
TReERE: EAAMAT, NEAF - #RES - EEABEMNBMESE? E4AKAET
T R RES 55— 3 # /Y Mk bk =5 ] 2

4, FIRERXH., HEEEA locking FIEEHPRBEFELRHLARAAR. 42
s~ BT, @R —E RN R E R A, T XA LA R
RIS AER, YEX S ERUMHRN, AR -IAEXDHTANHBEA
WEZEEXH (EXNXHEMNATE), REREE (BBWRNFENE) FARXRTHES
HH, BATHNERBESEANEANLATHEXRER, YRHAN, EHXHI T4
BALFHHAELEHE, AR, SRAAMRNE=FFEONXHXRAIREFEFBRY
PLIA T A,

5. H 11-22 B EEHA 4

6. RRE—BY, AAEEMEPHEATH S EHBEEHUE, SFHERTM KX
AUEHEHERPE, AARBESLIIR 1T FHME?
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# include < sys/typss.h>
# include < gys/ipc.h>

# Include < sys/meg.n>>
# dafine ALLTYPES 0

maln ()
|
stiuct rnsgform
i
long mitype;
char mtext [1024];
| msg.
register unsigned nt id;

for (id=0;; id+ +)
while (msgrev (Id, &msg, 1024, ALLTYPES, IPC_NOWAIT) >0)

1122 GIRESF

7. IPC_NOWAIT REEEE IL- 4 WEF, UEFSERREEG AN, AH
XREERGBIEMN?

8., WHI I FILAH £ M ER Dijksra B P R VIE SR, REERLNEH PIRIE?

9, REH (2) HEZEH; (b) BREMA creat M unlink; (c) HRERBAREGE H
BHENERF, FHEREMNMERE,

10. RARERFRUBELEARAMLESL ZEIE LK read 7 write BIEERE

1. REERFRUBULEFEX AN S TREBERNER, WREFHEZHEF
MEAXESEUERSEMTHRER.
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UNIX R4 &R BT R ERSR —BEYL (uniprocessor). KREL W AR, Frifag
BBl —1 CPU, ¥HERIIBEEHR, — T F4HP (multiprocessor) R EH
AEFEARTITHFRIBARENRIRENT-CPULARE (B 12-1), BT HERES R LI
L#EHET, FUERNEARRTEANASEEFLE, 84 CPURZBIT, BEI13H
HITABEN—1TEN, SHENTAIFRASENERA—ABILRE LT RER s
REPAIMIEXHERSHE, EEEE0BELENZRIE. BEHE, #8R - R Lb
BEPHMCPURER, FEZLEHMIESEH THAEREFAEETA NS AN FFER, 1HH
HRAM ML EA (attached processor system), XEEFEMBLENEAES —NE4TE
PRGEZE#MA XS, RESFHBHEN,

AL AL s EYL AL

1 2 n

4 Sl &

B 12-1 HHLHARE

ERERGFAMAMET, HRAFETLENARAREBAR BERLCET ®
17, RUEFEHNE, XRBET R4 UNIX RERERB T AR MR EREITE
FLBUREL, GFEERTERTELLHEN LT AR,

i2.1 EABYULRZACIE

B —TH 2%, UNX RERITRARMRE, RREAKBBESNHZESE: 45—
THEBEELETRITN, AEFERSEUREBLTXUHIIKEHERLE;, BRI
Wikt BEF TR A N BB A HRAIE, MARTABMERES, AR A0,
E—FtEZ4HLE, URWIMREMEBRNESAOLAHHREPRTOE, WHPHER
ATHTHEABLERERIERS THRPERE, WBEHEEERRE,

EPRR, LRMNEHFSER 2 EWBMMEBE (B 122), ZRBEE T RELSH
(f8ét bpl) MB—TOHFEMNGEH (e bp) ZHE. BRAARNLHENEHH T EEEH
R XBEAE,: BN AN bpARKBI bp 25, T B HILEH bpB B H bp
ZE. BT ALBHLR AN AT BN MSA ABBE, LTS R NT G5
. B BELAEN ARBRTE - MEGZANSTEN CEN-——I, LB
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WS ERAHEPALMRBEFAOHR G NEAAN TR MBOHTRRE —HHTES
MBRERE

struct queue |

| * bp, * bpl;

bpl — >forp=bp — >forp;

bpl - >backp= bp;

tip — > forp = bpl;

/v HAXBTENETXWE »/
bpt — >>forp— >backp= bpl:

Hi122 E£—TRAHBXABINERS

RELARFEREIFEARRARERASEZE, DRILETHRORBEANLEAFEOTREN
5, MARHEREFZAFR, ABEESE2H, FHENTARATHNG, =4tk
AR A R HIR (L [Holley 79]):

(1) itFT AR XRBENRE LB LT, RERER RSB OLTTHB R iR

(2) FAMGREENABERXEOEREFL;

(3) EFRHAZUARNBIBEANTES

EEHRTHEHBERRERRHARMTE. F—TIBFRTE=MT &,

12.2 FMAEBHMERFZ

Goble E— B MR VAX 11/780 LEXH T —1+FHK, HPA-8HBFER (master)
RLEN, BEBOETHG; BEA-GRIAN (save) SUAbAH, NEARAETRE
(R [Goble 82]1)., B Goble WEBRNAAHAHE, HEARKRTIRE— 18524
MRHER, TSABAARABFEHRERAN T, ARLEIARGTHRIET 0
B, HE— I HBEH—RERARE L RAEBIRY .

AERERE AR RER AL ERT (B 12-3), ERFHH—FHFRE
HTAENID, EEARSAEZMLHENLEFT, WHARN, BREETHHTISL
YL, BT R AL, M AR e — RN R AR, AREELA
BRETHBEPHLEN DFE, FHERANETISABALER, REEFLETXY
BAERMEE (H124), TSABHALAREBLFETIABILEF R LR R
BHHE, FERGFRSE, YSTHERARERAN, CHEABRRTHLEN D FRER
MR, iLEBREHEARLEN EER.

MEHBOAEERLHENLETR, B4, RERTSLANYBEFEN, TFEE
NS, SRMUTESLEALEA—ARERTEERRFAERDE, UHEREOL
ERGMET, DEAMLEANREEHARSN, TRLAENEERASFRE -3t
B, BEAFE, ISHELHERAFTE, EAT-KEFTXORILE, NEAMLER
RE—IT2REE, TSLBNERGTHEABREIREX-LBEE, NESLAENE
FEARHRY, S5S-ARHGNE, TFLENARSBETXIR, S—HIRE, AR
REHARFHEEISOENFBATTIRT LTINS, AXRERENEASBT,
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Wik schedule procass
BA: X
Hit: X
!
while (B4 8% F BT RIBR)
!
H{ZEXFMOLET)
for (REEEBAFIhRYE T #)
HUCRAMB DR ERRTAER;
else /x EMMEEH LIET =/
for (AT P ARBEELSLIE L ETHETHE)
BHEEAFHBPHNREAER NI,
F(RHMG T REAER)
HHRHEAETRERS,
Fo PRSI BLRBERTERE »/
t
BMETHEERABERFINB S,
HETXURBBEEPHAR, EREHHIT;

B12-3 WENE

Wit syscall /« BEXTHIAREARNNE ~/
KA REWMAE
K. ERWAHER
i
(XE: 38§13 -l T
i
EHABREREF RN ID £6;
#AT EF s,
!
HITLTNREW AT AN
WiEN IDEZRERY "EE" (WN);
it (it RS EREEN LEFT)
HELET X8R,

B124 REWMALERFHAE

ARAEV EHRS PR LHEBRFE SRR AN REEER, ANTRFEE
AMSLELBTEAUN H4LERFED - RAEARKLRILNEHRERE"RE".
ARAENADJRAEAMBEALTISLHN LETHRERR R KHER,

AEKESHNRANE -TTRRARENE, BRrEENRRENL-MERQEE
ERALBH LR, A, EERRES - NESLBNABRSARLENERY, WFE
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THEXHTMELENERLTFAPETHR—TERLET “REg” RE, BEWTLEHN
FletFERNEER, WENBLE. SRUEFKBLEE,

AEEUARTRARRX —ME, F—F, TI4E0ESE AR KER MR L
BY G, ARSI ERESED LB E, BXEXURTARIEHHNE. i
AREHBHRE - 4RI, TH -LLBNREAN. TILBVARIILER AR
AHESMEENL, B, ERHABEEAT -YHERNES AL, AFE-T
it % R — A BT BB .

12.3 ESEMAFE

¥EHEELBEAREIH UNIX EENS T HEEEABRARZ M RAR, EE—H
WREF T LB RRTEAEAB. BXRNELENFERIICEB
AT&T3B20A 3+ HHLA IBM370 HEHL L, REMAFSRENESRETHEARAKX (R [Bach
841), MAEMHEEBEBEIFAARELNLHA, AWRAEE: WMERESBURERILE
p 4| E) A4

EM7ES 2 TAS M Ay RE, B3Pl UNIX K& L 004 Fh WA (B FH 0 O 4 4% I 4l i 2
HFERX2ZH, UFE-MAEEERRRARALER, RAMONLRE.

while (St dkE) 7+ BRWE «/
sleap (AEME N ):
EEARE

f X EH P
i
HERTHRS LMY NFEERRE;

BERIR AN 2 7 ~ S AKX, HEMBA 125 Bk HRE, BREESLHIRE LARE
o BR—THESHEG, THETFREMLHEN YR HERE XAMRZE, FEE

HRA /A HLA #iER /Bl
Ve
BRESRE RS B R & iRk E
P I 2 RN & AU
BN T
L it FIBE R ¥R
BiiE /
HiENER

A12-5 FABHENERANES R
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ENRAE HAMRZTRE, TREY, SAKRK, AMSRAAZRELEH. EFR
MEAMELETRAFHRE: TRBIABRES —#BR TN AREZWRST T e,
BRHABASRY. RZ, NRIRHES AR, A, S4B AELBEUEESHNZ 4
H—Awl, FAECEELE DR, 43HBRES, FE LT, ML ANF
BrRE e aBR . BB IEX—WERE, MBHLR M YSRE TR MEREM0 MM 0%
REHSELMER 0. ATOKRETRSE, BESE—62RE R s T#
2

12.3.1 ESEEX

~PMEERE-THAERARNRBREMNSR, WEEXTUTHETRAE.

- BERA: REBRDERNERE.

« PRAE: S HMEN 1. DRERIZERSBMENTO, MHPRENERE
B R,

s VHBE: BESEEN L. PREN I ZEESEOENTFRET O, WEEEHPE
T B B ) — 4 AR

- %W PRE (RICKCP); MAFASERMEXTO, M¥EFSRER 1, BEHN -4
BRENAHER; URESENENTRETO, NFSRAERNE, HERERE.
RARIEXMETR, S8, R5F N EHFHEEANHARESEREXN,

12.3.2 WMSERILN

Dijkstra {Dijkstra 65] KA UAER L NHAREAREAFES R, H 126 M HT
LRESEPOCEE, BY Porim @R AN vl HEWIEFSFEHNE; REFHE L

struct ssmaphore

i .
int val [NUMPROCS]: o - - —HEMTALRE -TBIEH s
Int bastid: Fo RIE—RRAESEHEEREILN D « /

ks

Int procid; sx EREELID, WA EELMEEE A - xS

int lastids v BIE—RKFERESEHELEHEID » -

INIT {=smaphora)

struct semaphore semaphore;
i
i
for (i=0; |<NUMPROCS; 1+ +)
semaphare. val [1] =0;
!
Pprim (semaphors)
struct semaphore semaphore;

126 RCETERMgFSH
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int I, first;

loop:
firat = lastid;
semaphora.val [procid] =13
forkoop :
for (1= firsty I <NUMPROCS; i+ +)
!
it {i= = precid)
i
semaphore.val [i] =2;

gota loop;
lastid = procid;
retum;
t
else if (semaphore.val [i]}
goto loop;
;
first=1;
poto forkoop:
|
vprim {semephore)
struct semaphore semaphote:
!
lasti= (procid+ 1) % NUMPROCS;
semaphore. val [prockd] =0;

for (I=13 i<<NUMPROCS; i+ +)
if {1l =procid & & semaphore.val [I] ==2)

Jv B MEGHEATE «/

/v BBHT—4EMEL »/

A 12-6

(&)

BHEEHERATN - B0, ST L4BEAEMEES R, EERERTHMAR
PESHESRLEHT (HEMNZE val PROSICHMNES 2), BERT D RLEKMLL
BH YW EES EHEEESR (WEEIE val DB ICHMMERT 1), ZRXFEIEHPE
B—-NE, AAHENTRECHASE val PR BICAEEY 1, FHERX—W. Pprim F
SEERE, EATESMHB LR EARENRA BN DRYELRL, URERF -4
G2 E (B R [Dikstra 65] B [Coffman 73] MIEM ), Vorim i ¥ Bk 7k
FFHENAAENE val PHBIEAREE lastid RBHESE, FAFHEZLBI KRN EH

MERFFR. MTHRBFIRE,L —TRER:

Pprim (55 R);

Whtb AR
Vprim (fE 9 &);
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BT Pprim PTROWFNEERBET, WL XSEUBEHEE IR 2HREEGEMK
S5SLASHEmWEAELSFAHmSERE. in, IBM370 £AXEFE -1 RTH "SR
{compare and swap) #2&, W ATE&T3B20 HENIZH —1+ETH “EISGH” (read and
clear) 84, FMEHE, YWAXEWHSH, HINNFHEBIBIABEES, KEEHE
(BHEXRO0), HFEABREFERERESTY O RERHRB, BRH LN R —FHE R
R AEERIES, MERIE— LB ESFEETRTCOENEY 0H: BHRIET
BRye, Hit, IAECHERSRERN AR TR B Pprim (W 12-7), —HH#EBHEHES
BiKESEN, EEERY—TEHAMG AL, FERAFROFTAHTTRLRS 1.

struct semaphore {/+ MET ARG RN «/
intlock; /+ HIREWPRNFEE =/
bs

Init {semaphore)

struct somaphore semaphora;
t

semaphore . lock=1:
}

Pprim (semaphore)
struct semaphore semaphore;
!
while (read _and _clear (semaphore.lock))

Vorim {zemaphore)

struct semaphore semaphore;
i

semaphors. lock = 1
|

H12-7 HRERHESHNFESRRE

XS REBAEAEART, BARTEREAABANBENREZTCHRIHE S
I MBESRAMAEGE —ARBEWN, MSHBEZASEIRY LEREHECRERLE
R, UEAREELI T XURIE - #BE, ATHEAHP LA B ¥ Pprim M Vprim
B, MERHERERHN. F4 RI1IFFEXNABRESRBEP I VHES,
B, IERMEFSREXNBEREFESRERATRANYATFR, FORMEFRRAR
ERSREERANMAFARMER, AFRBHMEFSRNER, £P, VERENRR
RE—ARBRATENNLOER, 4P, VRESAKNERER, BFERE - THE
BRENEEENEEASREPEROERRHOER, EPRENFHL (B 12-8), AHEH—
A Pprim #4E, DREMEERMERER, ERGESERM, WREFSRMERR, WE
ERFHEEREREAR: /A Vorim BEEEFSRY, DEXGHEEERESR,
HHBEE—RIET; MBANRENER, FEENENR, WARSBAMNTERE
BEE (S6#) WY, PABRARES: CHERERARBEKINES, BEA
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PONABRABRRKEEN AR RN ERSD, FAH - TxaHK, VEE (H129) &
Pprim REXKBNASENERFR, HEAFSRNE, DRENEREFLERS RE
BB R, MAEERAA LN T EERT, £BENRERD “"HE”,

P, VEHELT sleep Al wakeup R, EEZHREWTEXHET: FSRHE -MRE
24, AT sleep M wakeup HMIR I — T EZHET. MEFESROWIBRER 0, M5

NEP 7/« PHSERE +/

BA: (1) HER
(2) bl

W 0—EREH;
1 ——HTFEAEPMET RN HE S NRE;
longjmp —— @ F RERBHME TRHHKS;

Pprim ({78 RNAFE);
B RMEFEWR 1;
# (RFRNEFR>=0)
|
Vprim (S REWFR),
retum (0};
}
v BEEEE »/
B (REKhEED
!
(R PN R R A )
|
HERNETERM1;
it (EAKTRETRHNEES)
|
Vprm ({55 MM T R):;
retum (—1);

Vprim (NSRS FED;
longjmp;

}
I
REBEANSEBERNRR:;
Vprim (S EAWNFE);
METXH®R,;
MmE, BEBHNEY,
return (0};

Hi12-8 EAPRENNR
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Wik v /= VESERE »/
WA &M

TP

|

Pprim (fs S EMIBFE);

o BN 1,

it (ASRAEFR<=0)

f
BERORERD AR Tt #,
HEABRRYRSEE (MRE),;

}

Verim (fA5RmETEE),

H12-9 ZAVEENKE

FERH#T PRMEN, FREAXEIE, Bk P BAY sleep B, AT, VHRIENLERR
— AR, W —AHEHY wakeup BH B ER it FEEMFAER,

MIEX FiR, wakevp BEMNHHER - THENEREFBRANRT, AWERK
#EERRYFAEBLALEBRME, ENE, YT RMEAERUARER, NERER
HEIEX—-SGHELERRRERERMT, SFUABREEREG LRRHTASRGRE, B
AATR, BREIMABRE—- LR LTRE, A TAREIEFIBLBRLAENHY
2, FUSREHRFTUEENRARRRE, M5, HEKIBFRECEEERRES
WBEFEEMRE, CRERNSHFRHRBTERGFALR. AR TR
BAMKFEAEROFRT, P, VEAERFXANMMMRAE, FHARBERECTINER
AROKFRETFHERER. A FY - TFAREN, NRGREBFFHE, KFUHABSR
BRAGEAEN, ATLRARZER, FUNENZ—-AEFREr et BAERBES
M. HE, B—F@E, EFAEREEABRRANGEHRRT, FHP, VREREYEE
IR

ERNEREZSRENFE, B4, TEHRESS wakenp RIF 47

whiie  (value (ffS&) <0)
v (ASR);

BREARKE MRS TR, WABERESRUTERR, EEFSRERXTRET 0.
ZEHRE, RAABRERHSRLERT ., AW, AUBAHEI A LHER AMREGFS
B, EATHESFO, WRAEA LHNERZE, CENB LHHB BT AP #E, £
SREEE -1 (H12-10), FRALANIELHETARGSREERAFTAER, A
Wi, B, $@FARFESTIEREERRGMRE, ANEARETH,
ZWANBEIEKE FERAESRNS —HAR, BRATMERAMB, X1 HSEM
E5, FRAZAEGEERZATMARBEER; KH{FSENAN-1. YBEBARH -1
VREXBRESS RN, ERENHEB, FHAERSRERE . RE, BRARANA
EBLOSKRST, ERAARKATEFETRE, AYHNEHSRES O, HUMEERRATNN
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M A /RbEELA HFIB /AMENL B
[ moEmE--1 |
Wi : 195 BAOE < 07
(&)
V(fﬁ*_?'ﬂ):
[ EEeRmE=-0 |

P (G RIE < 07

PUEER) ;
RERME=-1

(&)
G

y
1A

A 12-10 RV ¥4 57 Sy ok ok i

ZR, BERAGMHBETRA P BERWER, REEHER - THANLTXNRHFH,
F-AE, MRZUEABBRARIRY, AR ALY RAN ARG EHH, BN
ERYPFABA R EEHNEE. EX—WAT, BERASEESEAEFTE.

¥ ESRMAN, SAEMAKF - RHUBRTY, L, ERFIFGR SA
1 SB, #HEMLMANMEIRTFER AN AERE, MEXFHIRERERENK
FREXMAMESR, ReMBAH, WM 12-11 fix. SABNBENRABBAETHE
RSB, LENALNEBAS#ETHSESA, AR AGCEHYALFS RSB, HP R

HRA MR A AR g /AHM B
P{{F4R 8A);
PUIBESB);
PSR SA);
BE
PIHERSB)i
EBE
)
il W !

B 12-11 BTk FEHET <% HFEH
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FREBAZER, BNSBHWEZELNO0. X, #EBAMUEFEESA, BEEM
PHAENHEEBREABKS., LR M BN EEET L,

BIRHARARNAEETLURAEY, ZRAACHEEHNEREARMEE. NESF,
MRS R, FARFAENLRLENEABERL. 5—FHE, SEAAE
PRAAFRUHYBIBE -TERRANAEES MR, FMURERTRAERY KA
RO EHFOAERE, A, NREZEHRANKFUERENESRE, WRARY
AEASES, B, IRSGEATHEARKFHEEXERFS MM, U CPRAETB L
A, B 12-12Fin: A CPAM, WHEEBBHEMNREUS R, HAEURHE
TEE, HWMSHRAGENEREOEANENEAZREE.

R A A iR B/ YR
P({EERSA);
Pl fg%lﬂ SB }i
IFICPC{AS B sA) KB)
V(RS RS :
Bt AR
}
PR SR);
¢ i 37

1212 ERAGPREREESR

HTARIEEZ M EBERINGERA - EER, PAEBRFLHMEFASR, EEMS 6 ST
FEENHRAE, TAETER, SEFAEFAPHAE, RER, ERHUT—THEFH (spin
lock) LA f 2 B IR -

white (1 ©CP (f55%)):

AEFSRNEDMTRETO, ERERER,; 2ABRFAZHR, HANSFSREE
HIERHTERA R, EXRE, CPREBGESEER 1.

HBAFEY, NESAHBERTHERAN PN, EXRR, BB - TME9RYHE,
MEENEZAEEEBAZHE Y, NETHLERFLEMAEFARAER —MET
g, IABLACTES. Mo, Z£E 12-13F, YPHRERESRAZTENR O, ALk
WA B R CPRAENERVE, DRSS YABEA LT HYFS o 06 58 8 P if,
BRI DA e R i O o
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P{{EE#E):
{MERERHAB0)

S

CP(i5RR) kWM -
FoRHEALE

B2 A PHE B o 1 S R A
ERAUETEZNER TAEMIEEER

A
Bste]
B 12-13 e EEFTHIEH

12.3.3 L4N%E

AVEB—THESEXANEIRERE, EWEXAREERRAT TR MBAN
M, wait BERBTHRRE, BIHIBRFEMAFRRAT T HEEEIRTFMABH I L
B, BE, SHNSHENTERATERRE - IMHELURBRES,

1. #4KNE

RNEB—-TEIETHENPXARME getblk, ATFEMEFEN =T TERELSH
REHLE, BHXEFANINERSRETEE. IXEGTRBEAZHIBS - RESEH
BE, HAENR, DRAKEE 200 M2 0E, NSIMENRLEHET—THTREWE
HHESR; YS—1HBEEMLHESELHE PRER, HESPRENAEBRZER,
HEE - HEBMVEE, SIrEVEEANIBE - ESEATHEBFAANE
B, B—iBENELEPAMEMNBA RN, BHFBRNERS LIRS 4 E
F—sRE, R, ESLABHRELT, TREAFRITHBRARFINIERE R, AANT
HMESRERNAT - THEERIEBEER, XM, SHARLME- ISR, XRE
¥, MBAZHENE, RTESEZ4LSTMEBRATHRHER,

W 12-14 R TAEZHBILRSE EAGESEENMNEE geblk HBE—FS (EZ-TH
34), HEN - RERERTESEN, ABFA P BREHERANIGS R, NRCEHA—
ArHBEXTESREFBTPRE, WEEHANERZER, HERERMHERMR VERE
gk, YEBBESTHXAREAAFIHETERHN, EXHRELUHANK., BEH
BRHBHEERAAAS, MAE (BEA) CEASERSANK, AR, DREEHAP R
¥, MAMBREE RO MG, NELHETHAOKFNTI P LER, Xk, FER
RERRRBIAFIRITRIANNENR, ENEAEFREBARAN T, FL, HEA
ARG PHRAEMEAEA CPRESEEINREN. WFE CP R, NERERRAWX,
HEAETARBER IR CPHESHARESE, AXEIHSRSANNERE, BN P
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REZAEBRFAEGHE. NETENZRAZPHTEENRE, FERTRHA, HBFILAF
g, FHERNETHNEWK.
BEREANNHABECLSFENEKEESEMER AN R XK CP#RERK, #EA

Rt pgetoik /7« FLBMYEER «
WA: XHERES
wme
Wi REUSWRS ETHNERR
f
while (Hr 8 FIR W)
i
P (MAPFESE);
it (SFEMFNPR )
|
FicP (E0EESE) k%) /+ BHEL x/
|
v (BRFAAFAESE):
P{BNWEXESE); /+~ BREAZEEE+/
i (CP (MARRESR) %)
}
V{EHENSR);
continue ; A« [EH whila HF « /
f
elge F (& B ef S aF)
!
vV (B EESR);
v (R RS E)
t
f
while (CF (SER{FESR) ZM); /» HEHEF »/
HEHERIEL 17
b\éﬁ:‘khiﬁ"r‘iﬁﬁ!iﬂlﬂi
vV (ZRERSR);
v (EFARAFIFSR);
return (PR );
!
else /x BHEREMANFF »/
e WEHREBIHIRE « /

Hi12-14 REAFRBEMANENS

BHEFIAAFER, ASHAPRAINZREFEASRLEEK, HXK: PEMASIRCP
AKRWHAEERELEE BB ARTERAFSRLERERAFAREN, EPRES
RZIE, #BRABHEENE., BNEENAABIBERAHEABAARSLE 6T,
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HELE A CHGEBRFIAFC, BHELMBANKT (RERZESR, RERANFE
E) SERRUNMABRE (EHAMINESE, RAEENKESE) HE, it
BERTCPIESRBE, MBX-HRERKT, WREHAEEENE LM, B, ME
X-HBRERDST, WABAERIEEEAEANENE, BATHRANKERCEESTRE
LREAZZEWR, FEARFENENEEERNEHZ Y, BEPRNNERT LS —2Y
WET. EESHZERSBTATHNARA, KNAREECEENSNEMERRRTHK
BXEBHEWE, BEELARERIMANEEESHAEGH: WREK, WEEFB A
he MREENEUSEHERNE, WHB ARRZAR. XBRENESBSENEIBS
e,

2. RKRA wait

EiZ—-TFTH 7%, #ABREFRKEAH wair FER, EE - FHBEBL, SLBHAS
EHREERRSAHBAERT wait B H, BHBRBERNTHR, Sk, nf
HLERERAEN LRI RERA wait, i— T FHEAS —LEMEBRT, MLHE
FERIFRBATHRBUMER. S+ #EETS8SF T ERIBREGSRNES
B, HWEEO, ATRREH wair WHBREX M SELEE, HE -1 THEBRH
Ak (B 12-15), H—4#BBHN, CEXERFEESREM VEA, NRILHABREE
wait PRER, RIS HHEGRE, WREXHBRT wait ZHEIFHBERBET, WAHLR
FIMFERAMAER, HAEE, WRFAUEBFE AT exit 5 wait, R THBBAENLHSE
EEZRETENRSZEAREHN, WTFEEN VREFHIXHABER, RENELE,
XEBEN RS ER—KER,

ZA-BHME  wait
i
for (;3) /% HF «/
{
HERANTER.
H{FHEBRENEK)
retum;
P(EERIR); /« BHEXO +/
i

M 12-15 Wait/Exit B £ 4 EHL N &

3. BHHEA

AT&T3B20AHEHMEABEHER, EXEBHEBRFAD GAH P, V& 4F 0 %
FoREABRINERATAFR (A [(Bach84]). BHZ—-FH 10X, SREFFHEFHNED
RABRL IS (ZEFEE, XH20M) ADEABREREXLT., EdBADAEERG T EE
RPESHEFE, L

© 4, ENEBALET T VREZEBY - FEANREERRRNENFAT, BB, X—TERR
THEERKFEHERSEHER,
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P(RABFESR);
TR
V (BAEFESR);

HTF-—TRHBRFHFAACDARERA—-IMESR, MHTFEIRHBERENRANE
SR, X, EE-HH, ZE-THBERTESBFPHERNE. TRESMEIER
HREXEEHSR. filn, TR FTESRS - THHARKREARE, SFE—1TFS
REFHENYHRERERER, W —FHRRTRRE, BAFR—ITEHOARTOES
MO, ENEMPHRRUEESE, AW, FERSEIRFRALSHMIE SRS
BEXEHEMH, ERHELET, y—LRERA -1 ESRESTHEMR. B4, 3B20AK
LRERTR—THE, EAVBENREENTHIAER. ¥BFROETERBUY
LEH L

-t REETRGHEN, FRAREMNAKRTE, REFENTRE: FHLER
FREHTIH, BAYMEAR, SARBRNRER; B—FE, ARELARLEACREE
K. SB2OAHHEAANT, HERSREBYNF ARTLMRT L BR N
k. MALENE, ENARHEFRAHRBPHEAPRLRRE,

4. T

EMES 6 B FAENAHIMHE, SHBEERLENTHET XIRN, ERERFES
MERH ETHXRTH. MRBRFLTRERSHHERE, WABERSETHEENLET
XHEH, SR AR, EESHOERMN LT OPEE S,

EELBHRE Y, AEAEERO X EZLEN LHONEBH LT X b5, A
B, BR-AABELBVA LHABIE, FB-TYRHABERBHXREMS 4. X
HIFEST, EHEENLETXAELBIA LESRZTAKN, WAL MARST, MR
BIBARTRHERRKRST, E4MLETXUHK, HFAKEHIT. S T5 4 hlim
LHEYANSHBFHAPHES, ERKESB AN LETXIFRT, AEEDHRETXHN
ik Ak, E—4ENEA, XH MBI SAR - MHEERT, FH8, BRSO
"5,

ERMEN LR —E (dummy) #BATLIBRX-ME. 5T 0EHLE T
Wige, AERETXNRAMHE, CHNEEEEFT 0P SH, BEBE— ML
BREMR, EABEER, BARA - TLABNEEECHEHR DS, FUESEILR2E
it .

12.4 Tuonis &

Tuis REF—TH UNIX REWB A RERFHNAIEO, HE, EHUFE Eudlid
EFBHAOE (nuceus) REFHREN GBI BELERARE . BBAEE— o200
H—THLBEMES, ERNRLERA BRI K HRHBESAE, L Tunis R4
WMRTHFEAE, EdERABEEZARIIMBERLHE, FUFE Euwlid EXTHERE
(monitor), PABFIEBAFIMIHLA, BEREEXHENLE, EESEFE—RAR AT THER
iz Bk, WEARFNEER, RAEBRMNFEARREEARA (PR VEERATRSF
RAORAMBOA4HE), FEWNERFERRLFRE, FUEMNSEFS®AR, Holt
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fodi, AXHARAEREEWES, KEFEWEHIHPOERSE (B [Holt 83) % 190
R)o MM, Tunis REMATWERN FIELEM UNIX RERELR

12.5 {¢EER R

AENMFATHTEABLHI UNIX REMTM G E: E-AERESHFIER. EM
EREPOAF - TLEABARLETG FSEEAFFANLANRRERCETR
. Z2EPFHENLLEN UNIXZREWZH, TH ACEBRANLEN, BERES
i 3R L0 o B R AL LA H O TN K. B R, TG P S AN LT
BYRR, WEIFHERBMBAEEKNA T, KK, EEFSETER, HESRNESHE
T, #REAEHERAFSE AT, EENHABHIMAMTERGESRENEZR, N
BABASHEERMHRDEBNESRETR. XLk, X AFRT, BERARL
AYLKA O, TRLBERTREKER, BRI NA-MEEARRTAERE, &
R, FANEFRHERRPES, FAXMEERBRE (K, & [Beck 85]), MELH
ABARMTURMARAEHENEFRENNEK, HE, ARARABRIERNHTANE
RBMOLRGE, BREAB—MRER, EF3XMRRZE, BHEMLBIGFERSREFT
2T,

12.6 3%

1. A~ AELEH R EURETE, FHE—-ITSLBENKERES, EAHLEH
HeeRGAE, BEE—HANET-1TLBBRTHEK. XREFEEXFITEHE
W FE, ERE, A MLEAREERISLEN, NABEFENRERS. SXRHAR
GERAEHRBENA —NMEENLEAG P DB PHHETRENE T LBLEAR
PHEHERREA AT

AR EEREMESRA, kMRAE 26 FRHNARIAFESRANCAB, &
FHEEMTHAEBRSE - MISRENTP-VEY, RERRAAEPR—THR?

3. (TR PREMIERDT, Wit—1CP (& P) #ERKL,

4. BBEHIH 2B 128 FTHPHRAERESE 12900 VERERKLAEH P, WX
EF— LY

5. mMPEE

whie (! CP ({§5H));

PHRREFSRAEEHERYY, INAABEARANEERFEALEME P IRMET (R
R MR-AHABEPHRAELER, EERARATERENSAT)

6. BHE 3 HPHRWNE getblk, FHEMBARFAEREE W PHHER, HRSLENHN
—txH,

»7, EENRARAED, BRMNENREREXGSRALIFINES. ELERLENT
RESERAIEZRE, RXA-TRIEFHTR,

»8. HRERBHEFA Mok, HWHEN 0, WRERME Y —FF 0L R,
BEEIR, AWM AESHEN, CRBERESR L RENE MR, BIF—1THA
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P. VEREGEFAHFBHF R, IRTMENE, TUEXASMRENEDRFMHFS
g, MRAGRBEGFHIBN, FHTCHENATELSHERMLENH T, BLERA
BERIEX T RAELM?

»9, YAFSERRPEIBFAD R, HDABEAE, MEERERDERF PEKHN
REREEER, M —PEATE, X0k, EHBEFHYUYERLAERYRITHES R
P B B R B O ?

10 Az B BHFAAMEAYRAEHENRLERMA. — T RENTAAMNZ LB
FRAGBEIER RO bpER, REWMA ime M35 TH?
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H—ERNTRERSHESLAENRE, CHESARREALEEEMARKELZN,
HA-AEMTEEHRR. A, ANBEFEEEMHTRENLEENFELBNGREA EY
BAET, BETEHANMLCERERUERERE, tbin, TAHBEIAHAPEEERG KT
—HXBHA LW XE, HPNERREF T ATEAFEN. BRETIZAHAESF, I uuep
RFEL—TPEHTHERAREaNHE, BXEiAERERERW, ByRAMMEN
BT, A, FREFNCEEE RPN X0 8T 10 2 3T IR B B 1 .
g, ARPEREHRTKERERN UNIX RHERAES, MEER T 6860 68 77 & i KB 1% 55,
MNEFERNEXIEREHACKRTURADR, WK, RSEBEA open fl read 24
REREMMNEBRLE LA CHHE, tEBRE LR,

A13-1AHT—PMAAARENEREN, BPE—-PLUHBERAAHEILE—-1TA
¥HEf, ERECPU. FHMEBRETHRESARN, BE -1MF &8 b T 116558
MR ETUAFIMED, BRER, — M HENSTARS EayL BT aEmirmig
&, BEMRANERXATEREERMIS L, Tkt SENBREETNYEES
BREHAMFELHEDIAMEXH, IMSARSH BTN EEBSNEEAIE%
FEf. B, SEUHMONEREME, MUEBFTTFAAXFEMBHENKE.

bie: 21N

i3 & AR &

131 HARRGHED
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EXRHP AR THEZAMAREHETAIE, KELTHZEAAKTILE:

* BERY (satellite systems) RELZ —GHLA (BHREEAHILE) HEEMHE
£, APHIELENSEPCLEAMNEEAR, AEFENERARARKAELE, I
ERENBENEITHNAKENEH®E, MEFTHEE UNIX REFEPH - TERETH
G HH. BOREFN - MBEETT, BT AN IR E R RN RS0
RFRAEEEHN, EFRELFNEER, B—REFAREUNOAARERY,

» “BIRET/R" (Newcastle) A HBXFRE (WBRH —FHEN “"AFHRER" HIXH
#%ka, R [Brownbridge 82]) M3 C B RAEBIHANTE, AFFREEXH.
EREXHROREERRETHERTRIAREXARERZANRERESERE AN, X
THETUEARERNEHBRATER, BHEHRATFRAENEMATEESREHE, #
HREEZ.

» REBFANFHARXRLELTFHAFERSLEI BEMIE EOXHE, BAZEREH
EfREBHXH,. BBAATEGLERNRLR, X—ARRE#S T EMNEREAL
BEXHRE.

AEXEF--HRANERSEN, SERAANFEETRIEENRANEIHR, WL
ETEREAUEXEFHFAUMNFEL., TRFERRERBUERAEZBIRFATER
HuFht. BEEE, AREFMEREERNMYEFAMNRE, AMBES -HEAS5H
TFTEMAMELR. ATELYPHERNAFRFRANERRERUS T PAANTELB
AEMAEMANMTHAEMMNFATHE, Hit, IWIHEFRTHAGRE K, THEEH
A R A & ¥ R P iR 5 € MK 3 8 B K IR 4E

13.1 DEXNBHRESZ

B2RET—TPEABEAERMNEEREN, IR - TEENEHERZFRAN T
ki, MXAEIREENPOLBHTR, FELELBN ERTEMERNN. 81T IE
AEVBRTREFEARSPLOARIERHBRUSNS, BEAXBMIEEE. XHERE
EHEEHRENRBRERLAEN L, EFX -BEMNKST, BRFAMAPERERE
TE—ADELBNE, TRER, #EFREDEABNMES, —TER-BRER—
hEH, EREEREHINERHE I, TELAHELNA-MELTHRERR, AX4H
AW REWMA, PW. FHEE. MEABUURTHARSPOLBEIABFHE & RDE
528

YEREWHEN, POLHELENRBEY - M ABREREEEARAGT— T LELHA
B, ST RERE—HEREEGTHIRERXE. IELABN LB - THBETLLAE
BEBE -+ SEHEXBENFEH (stub) #B (W [Birrell 84]), HDELBAOA LR T
BEZR -KELAR, ITRAABAREHBAPONABREKRSN, DERRS DL
HEALERERERES, WERKRAKER, FREBRITETRERA, FEEREH
AEELEH, BUFE 11 THHARY, PEXENENTERARRE—HBIE-R¥ &
LR, NIBEHABEFMHIRNEE, TARABE/THRERS. X8, FREDA
EERATERREHBAY I HEHREREF D AWERAET M MEAFHEMHF M
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w4

Rt B

SLIEAL

EEa s

&

N

IRAEH

132 PEAHEILAENE

TR AN,

R, AHERERL, RMNBETT-TTELBAINENERFERIEERR (satellite pro-

CESS) a

LUTEARBEXES - ABEAHABNRERAN, ZIELENHNEATRAFR
HBEEZER. R, YE-TERBANESHEMZENR, ETUEFENTRERAH
sbrk, BT, MREEWENFLLANBARSE, ANYEBLURKRA open FTF-1X
#at, EWALAMNSEURZABNFRLEURNBER— ML (message), FHHIK
BEXEARTRERZ(BII) ERAXZARCTFREBHARMEAREANERLEAR

i
§§ﬂ}ﬂ ﬁﬁﬁm ﬂﬁ ---------- “ﬁg -----------
Hid % i .
Nif
gawm | B2 | W
m@ﬁ E ﬂ%ﬁ% .......... & E ﬁ .........

B 133 L
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RAmbrid, ZEARANSELREENARA ID. AP IDIARMNKERERAKN, X
B ST RABABSTURERRMN, BRXPELANBRIESTRENEE, KOXTERESE
BXRGEEH write EERHEBE,

FHRER -ASRHENATEHEBRENER, YEEWA -k, ©xt# XHiTe
B, EEMYERMtAREAR, RERGTERERH, HERAWHANIGSRAE,
BR—AMDERROW N, X AR REENRESHAERAENZRENALRNE
EE, ~THAXBEEFRERPFEENERE., -1 HESUE—- 1T TR ERBERS,
EAMARTUARER, WRiE, A—TXHPENRE, DEEBERTMRERAPE
I, AFlcHRRBX—wN, AEATHRE, HELFREELAP . DEHFRHARLHAR
ZEBH—BTR, EVHHAABIEFRBERELGENRERA,

ATHRBEDLERZRER MM TIEM, FTEILRMREBRUTILACRERM: getppid,
open, write, fork, exit fl signale REFEH gerppid BB ALY, BAERERETRILM
PO EEERRAKERMEE, PTREAFN LNABEERE I EEH#EBRXIKREEWA
& getppid RICAMIC, HEX—FREEPLLAEN, FLLENLSEREBLER
AAPLEXARY, REBEBARAEMHHOED, RITREMA getppid, FRBHLUER
BiRS, RE, EER—THAE, BESHTEEEE, I2HEN - HENEEEEER
#, BHEX T HE. YPREMBEAFEFRABERBMEN, CHEREESFEHERAL
WA gerppid M., S —MAEE: NRITEABRFEHNILHBFASIEARE, &
ZEAMESEMFRER.

HTFRKEWA open, PEHBEZE — T open MR XBTFRHAR, RXPEFEXHER
Hibta2H., BEERROIERRT REFAH open, EEFLOLBILART-TRIUNA
AXHERT, EENuEAPXHRRFRF N - BNRE, HEXGFHAFEAATE
MR, FiLgE, DEMR -AERERSR, SRENFHAEEEMNmEE, PEH#ER
FiILRX—fTAXHEMNERERHNBERESH, TFLULREKAH open iE BRI MR R
HEHSFBHA P XHABRRENRT . B 1348 TRERAFH cpen ZE5HE R

b AL RN
e e
Hak R
e B N
- L somien
\r-- — =

B 134 REEBHBRTREAR open

MFREMA write, TEHBER —~MRIX, ERXFEH write f7i0 . TH BB L
BRREFHTR. 5, EATE#BRAPTRELEE, #EIEGAERLE, TRERXY
WX HITHEE, NEGHEE EEEE, FHZEAEYNHFIE, Ak, EXAXHHEE
ARBXHERAMRSI VR, MHAXELRMEFCABEL LSBT HX-OBERUET,
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HBRABREATERRE -ATHIARY, RHRERIHMEHNF TR REAA read XM
#, MBAFERERFKEEFERHFER, AOEALRREESEN, WEENTEH
B, FOWEM read M write R RFEBLMBE XL T BBRY, X— BB TESLEN
o RN ERIER K.

EHEWA fork RPLAHEN LR --FEBRATEUHRLERAA. SPO04HH L8 —
THBRTREAE fork i, WEEE AT ZEBHRATENTRERAR, AZXTEENL
B— ARG ERBRRRX, BACHGERANEA-ITEET. BEEARFLARER
XA fork R, ERT—K fork RE=E—~TFiE, #—PEBRRIM o KPR P
SEPLE BT RERMN fork NABRSHENERIFEATELEIN, UERAFTEREL
B ERIFEREENBEESR, RABRE-TEENFHRERSHENIEHSRENR, #FE
B -MHRXAETELEN, RUBLHEABNRTF TS, ITFRER (EPO0L8
k) BRAGREFA ok #BRMNTHE, FEHENERLBEZRFHEBHTHE, B
i, BB ELEERITRERA fork BRNFHB, & ok ZRE, MELBGTXATER
BEEAEXE, REABME -—HHEBE £ THE, BARENREMASH (LELAH
NBAEEES), EEABRARABAAAANBREID, 135 HATXEHRRB L
LA, LHRRAFRLTER: BRAFFHEABAMNBFEXRRE. BERERLARN RF#H
#, REETHENEHFR,

oAb B BB

<®--- ............. LR XY ﬁiﬂ*ﬂﬁ

e
— —— R

L T YY) SO G@

B 135 FEPLAEAERETHE

UTEAEN LIS - HABEABELEA ork B, EREX-MRIXBEER LI
ERERER, AELSHAMRRERS. ZFREBRBE A HNIEBAEN, FBX
BERHEEMEALERURE: EARMXARIBARERERABRS, WILRAE
BUSEARERTAEESBERRE, X, FREBEINZIBORR, FHETE
FOELBIHE, YXADELBPNRETHEMEAR, TRAEBUGTREAA fork,
AL EN - FRERER, FRBPIHREMNAFTETIESEES, UMEX
EABLFGHKT, BRE, NRTHBEIMESENLHARA P TEN LA
B Ak, ER AL AR S TR AERR T BB A B3R T 2 UL LA A Ak PR Ab A
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Ly, B30 EMER fork ZEHBMAXR. YTBHABHITREMA exit B, EWHF
RFERE T exic /X, AMFRBEQRY ., AW, FRABFRER-BEFS,

gk PR

DEM TEM
Mi136 EL2ABIERETER

HELALSEAER - ABN RN FARBEKPEHES, WRRE, RECER
MEER, REERXRRAEFARAGHEERXRTEES, BRI BIMAER P REH 7
KUELRERA, B THARSEBRIDEHABLBREEAN, BN, ELHSTERER —BHw
HRPHES. OREL LA LERPHESIH - T REFAARKBRIL, BIFR
BB EREMTRHE, L, MRREFSFBE-HREN, BATEHFREL, FE
BT eaxit MXHARER, HEFRAB D ARMEBY,

MEIDERBITREAA signal B, EHEFLEXITRAETHNFEFEES LR
g, FRE-TRXSEFHRHE, GREREFNYZBREERTEFES. TEARIIKSE
2, ¥ FHFRER, AR THERHR - T RESERMTHRENBAERERXMNYN ., ABRY
HPMESNEREETFUTZAARNES (H13-7): ERSREREFEABUTREN
Admeattidl; AABREEECLAALARERA signal RERX —E5: UREFESRERN
ADEAEH ERHEABILEREH, TEHIERIIEFESHTEE,

BEMEREBAREEH#BRIT - RERAAN, DEFBERRIK. WRKVTHE
BEREAF—TABALHY, NERERLTRASEEEIXMES, REF MR

(1) BRFEHEFARBRBRE - T RPHEESHANTRERBHESF L, ERGRERXT
REGRA, REERRLATIERRNAXTHABELHNAR, HAERECEKS TH -
55

(2) MBEABREEXES, BAXRHSBASENTRRREAMARE, TEGTERY
BEWESHDE—RTHX longimp, UENTPHERFER, YFEREENDE
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HERMEN, ERARARERSEWL—TES,
(3) MRFRABRD FEWA - MISHITT longimp MARLEARAFEM, BAEH
MDEABERARMHE T, FEERZKPHESHNFES,

NE sighandle  /« BENPER{ESHAE « s
WA X
Bqit. X
i
if (RFEER)
!
if (BB WS
retum;
if (TERESKEMAhfa)
HERABRERR LEE S,
alse
B& signalt BEXFIHBMRE;

else Fe BRTUBHR =/

Je XipRERERKEAHME « /
R signal TBFRER;
i
i
ME  satellite _ond _of _syscall /+ DEEXKWHEHR «/
L -
WH: X
|
it (3R 8 0 Wb )
EEREBPEH#BEHAPEERVRESHES,
clsa /S REAFARXWBEN =/
ERERAWAHER (UEEFEEPNESHENEE)

137 ERERE L AHEERRHRFESHNE

TEHEREERRNRE, BREFYRELIKPEHES. F&, WENRRRBEH
ZHUBANN AL RXERES, AXRRYE, -2 gnnf eES LR iR
REA—REEANABENRRE; SFCHARPKTRESLHEEF; RECER
BESHENREEMAPEE.

EFRR, BE-ITTEABA—-PEERBDOLBANSRLERER, SFRERK
FRARAA read B ZHRIR (B 13-8), MRILETHE ST break 88, MAFRERFTELEN
A% — SIGINT Rl SAFREE. NRFRSEEFEER, FHEAABA, W
TR, FREREMA read BPAT. EERTE2HABHWE Y, FREBRE -
RSN (MARERARDY) UESIGINTHSHES, TEHESEX MR, HXiX
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BRAERBEH—1 SIGINT FEBREXT, FUTER I MIBENTEC. XM, EAERE
WM read EB YA, DEABILNABREREYERSREN, RERRMUFRARS
B4 SIGINT 58, EMMERNG T RLHE, MEX SIGINT 55 H R TEH#EH M
B, BARKAA xit IMARTERHAE, DR IEHBEFAEME SIGINTES, BT R
FAPKESASER, UEEAREAREEN, AP EA— 88, A, NREH
T B ## FHiAR

St A% FR 4 18] Hi read
B % read L BT AR

BRI B R A Bl resd i X

PoEis
R B S P 4R A

HHE (P break &)

wuE
MR ARRE

RiEapa D RER:
: Gl EL AL
L
ST
AEKEE S

¥
Lortl]

Bl 13-8 76 5 o5 98 5 5 i b o
HABRRXDRERPITHRAKLER sat B, EBEWIKTIWMESHEHAFLERERAR K
T (Tt ARELEMBSH P ER, Wsat BFETLENFTWEIR PHREN), F
BREZBEZISRARE, HHEXTHESHESRE/IEHE, DIEFEENEEC R —
59, #HYAREWAERHRERAXITES.

MRERBRTAERAFARGTE, T EELHEILFE -1 RPHES, TEH#HEX
HRAEFERABREMWEN AR X EERT £, B4, TERBEX - TMERHBITAER
HE, BRTRESHER. FOAELNABRRAXI R, HBEGSESTFIRERE,
xaf, FREBRNE—BRFERORERMT.,. DEHREFEERSMIER RS HFRE
B, ANHFRARELAE I REWATN, HHEBRAFEERERER, POLBEIHA
BSUARAERMMI, HEEGESENHEAENTFRER,

ERNBEALEEELN read WAER—T. IEXBRANEFREBREEXERER A,
AREEMNEMOLE, FUTEAEBEE— sgnal L. WURFRABEE - THPHK
B SES F NS, WEIARmEEK I ERALERA, S, EENRXRAKRKEA.

B, itRNERY—ITABARERZRWATRN TR PHEASBAXEHFTE. ORE
BRESR—MEEAL>EN, NFREBHEERAXANES, TH, FHEIEARERMT
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LHEXAES, THAEGDEERE 48K signal 3. EEANRENZ T RXBTHS,
HFHBESERGHARE, DABUBRNHTARENE. BRXITHKTHESREZXT 24 EN
L, NIEHBETHANLHE, FA AT ESTRABETHHEMOER.
SPEHBERAEAHB I KPHESH, ENAERAR LI BER TR, #HE
REIGRER, TRABBESTHMTARERA kill, X6, EHMEDELBH LR L&
HRANEBEMNMES, ENNERERXAES, HE EEARENIRELH,

13.2 AFRHTREE

MTHRME-—HEERENARGEE, EXHASGT, TELABEAPHAMIHTER
GEATSHBANELE TRt iag. TEm, ROFAFT RIE R EEE
MR, EXMHREPEGIBBEFRAMIE LoxH#. L, 24 EETAEITAR
AU IESARARED, BrTHRErRERME-—SAKBLEXH. TEFRTES
BXEN - SRENER, HPEABRERPITHRANERERAR, AUXHTRENRER
R T AR A L8 B3

RERGEXAUTRATETZ -RHANZEE . FEREH —BRTFHERAX
s ERREFHIWHNIRE RN -G08, BEANEARBIRAENN—
M. B, BES

“sftinl fs1/mib/rje”

m%ﬁm&“m@ﬂm#tmi#“Aﬂm%mﬁnEWI#&%ME%%TEUMX%%
) 636 4B uuep BIF M IMAYE:., B/ EVWEEREZ0H N —TSHKOETE,
i

/.. /sftig/fs1/mib/rie

Ham 7" BAMHBRERESI AT ZEBHXYE, BIAMPELLGHERNRE. B
HHXMHAELESEAT UNIX REIBASCHEEER, BHARRKEARESRTELRL
BT —#FRPIHAN “FRAREE" AE (I [Pike85]).

AFKHKBAHR - MIHARY RERNRE, EXMREF, WEFASZS5HE—
AU REETEMN, HEH, BEREBRINC ERFRE-RKXIGFRECEEY, #
ERBELUNHE. HIRBWHAFEE, CERFAFTREBENB -, RE-TXHE
EBMLHE, Y8, XTI EABETREERFAATBREANERNEATE. B 139
AEHTXHRFERRESERN, MBRAEEEME, WA AR AT X
Kk, A, itRIAFBLUT RERAMHNLT:

open ( “/.. /sttigAsl/mib/rie/file”, O _RDONLY) ;

CEBFTN open BREAHBBLATNAATSE, FHALRXHFNELZBELE “sftig”
Lo ERF-ABREBER, TREABARTHRES “ig” BRI TERKE. FHXE
VBEA, TEEENBEN RS EHBERY - MEFHER. S TABRS -REREET
BHERN, SRRFBRA—THRERNGEE, S2ENRARA A DAMAFEID, R
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g B 3% #%

cRrFE 115
ooy FRERE B

LR 3&) WK
*fﬁ//z%

)f{ ‘\ﬁﬂw /;/
e O

B13-9 X{FMERRBER

FE-IERER, FREEETABRNRE,

RAABEERFERAFRABMCHFNSH SEBE RS RS LN X8 FR#
BRI RS, AP ‘mb " YU ENFRE B XARFNFITRRFRIEN
Xt. MEBHE, “mb” WA IDEZANELTRE-MFARMAAS ID. Hilk, RES
ENBHNAENERLARMG LHAMAR SR - TE—HERS, REALNFRAS
RENBHA DPER, FRADERFE, TREBRS “HAr" wEFTHEER
BB LHTT,.

MEBIXHAFEABRAPHERRRE - TEMRFHEE, A—FEHE, -7
ZRAFPBEELENSE LAZREHSEAFAPNEAN, BAMERXENE, —THAEZE
B LTt R2ENREE. EAS-rEiR, SRFARH/OERIN, SFEFI
BRREET. BAKE, ILRIIEMZE 7 TR ARME— M A RHOEF mkdir, ERME
H—-AEBRAPBRY seid BFETH. 28, NIRCBREFER A EROBRA
FRETH, EReRar—1THEag -1 HFEFR, Bk, g EEMBERAELA
LHEEEFA mkdir WRF N M, WERERANADRETHALENARKEX
o R, MENEEAH P RBATHFEBRTEE B setuid B I5RE — 1 50 4b B K9 ¥ 36 7
B, x4 EENRERETER: YZENBRAFTRAXHRR—E-FHFBRIR. &
i, MEBHE, ZABREEEARIIAANBEEN, FEREHWFIFR, TXH
ERERREFIFREMNERAL

WEG A open RN BEE N, ZHHERFEAFPREREENTHESNILS,
HepQEmMEgmit, FRERID. FRXHHRFNREATXNHFEE. REFA read W
write EBFERREXAHRF, BUFRYXHI ARTANEIBX 4N, ¥£, &
FREE IR, MFAREECBNIS LRERSFORERA, KEXBRSHEREE
HE, MR- ABRNERIBE LW XGHRTHER, WERR—-AMFR. RTTNREEHR
TEENS LERXE, WEEFHER R, SEA# L4 . SEIFRIT - RA
WAN, FHBEREE—-TERAEREANS. BesleARERENRT, BXUTR
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ELELHENDFHANMI AR,

BRYAYMARERENMEANAE. ¥ -#BETUNWERI - SRNERE, E8FZ
R—fXEER, SFRATENYHER, IFRAFECANWEREERNER. T
AR “SE" FRAGNBRES, FEFENUMRELEERIE, EAENS I h
FHREBAYMEZRATHBEE, MR LHERRES A, NERFNAEEZRE
BEBRNE, X REMA chroot B R —n it H R4 Bt 200, RAWALY
WA RER R A ZH Y IUATH chroot, EEHME, - HEBERER - ITHTHETRAR
A chroot, A ARFHEEFMERABE —MER. JE13.10 L KEEBE—-ITEEXRLE “..7
H T .

H-#BEEETHEN, R fok RELE P HEE -1 rk X, XEFRAR
RAEFHE, FUILTERAGASEOA/IEEARE, RF, HEIERHER (A #
TEGEWM fork, SEEED T#HEM, FRFFEHS TERIBREXMBEER, BE,
FHTHESERAFHERERBETNE. MREMA fork XEMLBBEXEFRER
BETHEBENFXAAYHEARNER. YT FEBXAMNSRELMN, ERFRENIT
BRAEFR—THRX, FEUBHENWE. FAELTIEE AT T REB/A exec M
eXito

ARWARBRITHRER: BRTUEGHMTFRERH N, TARERNEAR. R
TRHBFERS. WO, RENEBETREREE. ATHRANCE. BIrHEBEZEEH
AEHAEBXANLESAELHFEZH, THERBFEENBEMNIIRE, FS5HAELENE
Flo BRAWHABERGE AN exec HELNE KN AR AHERE, HERPUMFHNHE
FNEF, SIBE—PMPRELFERE A T KERIE, FuRR G T EERBK A6t E
ARHIAAARE, BEMNTHES, SRERKGCTHBES, EF I8 R%LZRER,
BREAFERERELZmANE, IE[ANAPENLBERTEZNHBEL TSR,
RAMMBMII G, 5, ITHNZEXHEGFER, BFSAUFN CEEFHAFE,
ERBRFR MERNHARREREEFRR R, TMAEET, TP FRRA
g3 o

13.3 BRNIBAXHRS

RH, BNAAEXAARBEELE: TR LEOAPTUERERBEMNERT NS
AREERRTERE—GHELRXH, ARXHNTE-—GIRLER—-TREIAN—-TX
HREST I XHERE. BRFREENE LA XHHBESRS b2 M7F R 0B
BE—H, Hh RG34 Kaf. B13- 10 "B THEB LMAFR “Jusc/ore” BWERKE
ABAMBER “Jusr/orc” LIN—MERWE, AINREETHREHERE B RERAH
—BRBEHE “/usr/are” HRT—RIRGE, UL A LA~ TEURIERKRXHF S
ELFRASB LAXHE, HOXH “/ust/sre/omd/login.c”, HNBARBEE 1 X HF
ROBHEREBK. LB B LA EFRRERIHA, RFFRMENS A LRAP
HREFBRXE XA, HENREERNLE A LXH. XAHKBERMRBETMEL, o
LBHERAERUERELRRENRERT, /AP TUFRIARE LHFANHIE,

HTEEXBIGRASRAFBREBIHRENORDFRME, FEMAH moum #
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BUNEEEBAXHRE,. NERE - RTHERR, ¥RG-1TEBNRLAAR
mount BY, WEREY T SEBIMMMEEE, FHEEENELTEMERERTD,

MTHBREPEHE “.." (R-R) BRE, I HBHREHAT: nR#EYEEF
BT TEENXHRE, XZEERA “..7 HEFEERIFA R LHELE, MARBAFER
BUL R AR E R LRI, bR EEBIE 13-10 85, MR- ENEA L
MR LN E R EHFR “/usr/sre/emd” (EER), BT

ed../. . /..

i, ENFMSHERNENS ANBER, TEASBYRER. TRAKPHAX
namei BBFAR “..7 7, BERANHEBERSTR -ITEEFEBHRERE, HE, BE
~THWIEAR, AEEFLIERTUEERIRR T EEERNHRENRE .

3% A & B

/ /

N TN

/| AN

woff  vi lib cmd uts

\ \j loging mail.¢

13-10 ERAEREFBXHEE

SERIBNAEAGRBRAHERZ —: 2RIBARAXERERERAN. ZFATETE
REMESEY, #MEARITEANHBERIL-TRERENRINVTARSTHEARE -t EREHN
H, HE, REAAERIE--PMRXUSER—THERRIIFTENERAE, IHILESH
SEREHAMRNMEXFREARENE. B, PMERERXARNRERATIRE
TARIXFEAMYE, ZRRTHPSETELXAMB RIS SWAME. 6T FSHEFEHEK
FRPE, BRTHMKOWMRE, X —fHESNE, ZEARELINRIVAHAR
E. SARSHRA, Hit, ¥ EREBDMRHWBNEMAACTRELKA, EDOHEILIR
HVRAHREEAN T —NRLPE, RASEPEEERES (R [Sandberg 85]).

HE - HBEITAEEIH “/usr/src/omd/login.c” KIEE, HP s BERS. 5
HETENE: namei Ml iget PAREBR AN, ERBEXHREEIHF, AWM ZRLE R
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B-TER, DERE - LRI TR YRBIRTIQ R, 48— R
FTERBIAHORERITA, REEELRRAERENRNS M RIEBBR A4 RiE,
BAEGRALENTTR (FIMAFE). EEEFRTE S EPAHMAE open, HDER@
BB ERREL, HACRAEEE, FERIVABUGELE, B3 SAHTERSE
HH open RN ABRBBEMEIMRE,

MTREWEA read, BERENBOHBENETBRI VALY, REV[TZHEERN
RIWR, REMLUEELE, ARBENAEMFESBT, RERLEMNEERSITA
B, BEMEARRITAEHA. TN ERENE - LHILABREGHIELRE—HWN,
gw, AEREARAS (BTREWMATESTR) aHEHEeE, el pMgEs, T

% 3 FE R/ Emn

#7l Rl Xt

_T/"' = N e el

A 1311 T — 4R EmiF

BETIHRELEEGH -MRXPE, £ read XY, BEETUNE - “read” BXHR
B, MBSFBOHTCERZRZT TRBRELBPLFAM THRIV AL LY, R, WL
FHREFIR, HEBEMNBERZNREATUE - LHAOMELER, ATMLA+ 2000 RRE
XhEFaHAMEL,

FLUEBRESFERRIFNFES, SERBARNERMNERENBAE - PMREHEAEY
R-EBAXER, BEREFMANSHERXBERRAYE, ZRAANITINFERA,
FHERENSABE. BERENIIBREWIZERAGHAAME RS, & longimp AREK
AR, ZRREFMABENH - MRSREERST, EEMYFHRERNY, BRAUH
A HBREXPREAMENAER, EMEE, AR -HBRERIEREERPHES
AR — 4 ‘RTFMRE” X (BT7HF), gl E—TATFRBAHGH I REEE T —KREN
A, MRERLXRHBANRE, Ry X84, REFRARRERRILKE R,

MFRAEWH open, BREXAWANRLEBEEEMNER (MEAFHRIRILENME
ERBRZENERE) MEHFESAER, ERNEESAREEAINETMN, BI—1#
BEIT XA “usr/sre/emd/login.e”, PHEBHEAREZ “emd/login.c” REEEAE, HMX
SRS THRENER, AP IDARAYH D, XEEAN R EHEEERELENSE
FPXARRENZOEN. YTEABA MW, HUR%EEMA open KM, FmABS
PR, AANKERSTA, BERSY “BEY", REARNNCEILERE
BESIFEANGEE, HUETNFRIE-THXHFRED, R LHRITREDE
LB F LR ESYAN -4t RSy, SRERSERdBRAKRR (B 13-11) AENES
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W A—THBUXXHFMENEL —TREFAM, FR-TEZBENOXHN, THNERE
EHRITR, FAUXTIXHREENE, ER—THRIXRCEZINREAA, FiER
XERBHEHEALE. BRXPAHAERRIVTANRIE, BNFREBBRIBSEHMNX
%o

WMEHMRERA, ABNETURT - SBFENTHAREHRE, FRELELHE
longimp A REFMABHER, RAXZER IR - AAMNRITEBLETERESHT N,
Hif, WEHEBREWARE, SENERIEXTHRIET. AW, MAKERRIFESR
ME, RVFRET T RRE L.

13.4 ZTEREENZIHSA/AED

EERARAGAREERTHATRABEELRAAR TEXRNL IR LA NER,
B, EREAZINEREHLABEAZN. AXRANNES ROFREENHATE
Ao REeTENSTRE.: EESVNELEASRNRSEERAERERMOER (A [Snd-
berg 85] 7 [Cole 851)c BREAKTRAE ~THRESABE, YERBERIRN, BH AR
EENRLES I TSRAHFER, E4IRFABHRFACEERERAMAL LTI (AL
D), EHCTHEIETHEBLBELAAN. E22: ABEZBRUENEIRXPEBL
FROEEXLENFREOEE, WA, ID, YWHR, KENESWAES, TEEEER
76 <7 B 2 B 72 7 4 VR A0 IE 8 BT R b U X M MR A

U RBRGT AR cpen HF— A EBRM AN, ERHARIR-TEIFTAL
EUES AR, FRRIBERSXEHRAAERE, XHERANRIFTARPREBELNT
FXHHFAEHRERT, TAEERIDARATEERREENBRERIITS. M TFRE
R RBRORE R, I read, ABREE—ITHX, EAXHFRRUNAENZERER
B EAAEBREETANEE, MUAP ID, XHERTHRAME, YTBRNBIRT—
ARFXBH, CE5HRESBOAERKUTFRNUNFHRY, RABESREHERZM
i 7 AL R AR R

FHRSFBETREFCRLIBREHRRREHLE, RS SABNEREROR AL
FHEE NE-SEBENBRI—XRAFSIERGER, SERTESEHREH
8, MELTHERBART, X, ARE-THHATEHNMSESBRANDUERRK
B, AT, EAEREES, —AEREBRSRWRFRSR, ERMNEEQHEES L
MERERAEN, RREE, ~IPHEREE - HLENER,

Rl s s RER G EE P RERAR RO NG ShR AR, BNGR
REFFRAMBIEFERFITELEBHORSAR, RETRBIREARNESHR
%, MREHANESABBECR, 2008, SRFIZEHZREHANSLENRAARR
B, BN AR signal X EEMBIRD, RERERF KM, BIRXLAEMESR
%, HERBNAKENCHAGEN, FALERTNBSAE, AT, FRFREEHD
M, FENEENESAMAES QAR AR RN, BN SKFHESAXE, RE
SRERBFCLERRT T EARANLE,

B, MR AMBENT —1SIERFHBIRMRERN REEA (WA —PER
MAREEL), UERSFABAHEELREMERT, ARRLE, EEARSFERE
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WET. IRGZHBRFRIBNEE, TERFHERNBBAXHT T LR, WX TR
—~PEEARE. HERFRAEHAN, IHMRATREEL, BAFRIREEETH
FHEEESES, BB 4ETTEARSFARXFRERUE& PR L T RE.

REFR#ENFRAMRSELN, BENABERTHERKE, UHELRPEHY
REMAMRFHBHRLBTENER,

13.5 XE/H

AZFRTHABRTFRTFRECHRLE LR CHERN=fTR, HEENTHRRAIRE
FMXHRENHN—FIR. BB-LRRAT=FPHEREHZAHEN. IBERESW—F
WM BLENRAERAR, BAXELBHOAXEYBMEESE. DRI Rl —HRE

s RGERE
l AN
REA AR
AL S RO <o DR, BAREEN
SCRET R -
o | TR

1312 ZEAXHAFRHGB|EEBELEK

FLAHATARRMERES QOB AR. A FE/RESRS i — & 05 &
MW, A, TREFREHE CHEN - FEEMEREMY, WARGHRRHENG, HE
RE, hERARG/RER, BFLFAEFRGEE, IXFR-PTEHORE, 754, TEM
YHEGFREMEXHNERNABONEFRFIAREEMN, XU —F R THEE
HME®.

BRBMABRREGARE TN mount WERFRRBNTRIHFRENFR, X—K
BEFEENEXFA mount, WAMIXHRET RAFEEHBEL. FREAPVRIITA
HHEMNRORERXE, FHABENEENERERL, RAABNEE (B—TREH
), ENSRRERNRIVE, AFAMIREBHEPNRAHFARENRITTE: K-
EABMERAARE, RhARXHEREBASKRTRIIT AR RZEBRREHAK
B, HEHHXHRIRLANTREANA. B8, 4EERTATR#RR —EANEK
%t T2 i ofe %o % B B R A R 45 o AR AF EE ORI o

13.6 XM

1, PARAEDELABNRE L REET it H—RHERFR. XS5HEARB - P AEREF
RS g —HRBEOWEA AT AEBMTRE “AFRE” H?
2, #BERARANE SIGKILL P iIrESH, RUEREAR Y- T #BRAXTE
ENaREHANE.
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3, BRETEAHUAE L ERNREFH exec H—FHE,

w4, BHOGENNTHERTHARNNEAREENTELEN -5

*5. MR- DEABHBEERGE KN TREMRESHEAEHEANSRREMN SR
H A AT R0 il R PO % o AL X 5 R T 7

6. EB— 4 RE%, CATRHEAMNBELNEENIFRFICEERS L EHXH. B
B —HBRAT

execl { “/../sftig/bin/sh™, “sh”, 0);

i, TRENIHRESBENE L, TERERMRNSE FHRT. BARRTED exed, &
o 78 B 40 o] 5 5 7B 0 BT BAAT SO R (B A b R 4 o

7. MBREGEERAEE— A ERRKRERMMFNG, B9 CERRNBEFER
fta? :

28, ZRTEEEA exec IBH, NHES BN MEZE, KPABEAFHAEL
AHEPARCAFTIANGEL S CHETHES., T exec 2/5, HABRN LM XL
T E TR RER N, R IRk,

x0, I 132 B R, EAFFRAEERFRENT exit ER T RE—THAHR
WE, BRETERTHEN, MXETE CE—SZRA, 1055 0 3 88D — A 5 h
Z2, SUREANBRRIE, &RES AT

«10. ZHERRERY, BRLERHEENNTEREN. RESDm AT A &R
LT (RER) AREE-ACEMELESLE—FEERT

11. B8 7 SR L TAMEHNRTREESR T T EREL YW E R TRERTT
BREXH, TRNHERAAEBRLSREFLREHARMR? RARFREELLREL
4B 2

¥12. ERAEGLNB LARTHANARRBSFSHRE, ZBERSNABRX—F
HE?

13, R EBHASHXEED, RBEFM link 7 exec WAMF . H A4 link o 8H W
AMERMBBRE, cxec BEFAMBHRBE, HEFHITFE: EEIBRFABAZRR
A,

x14. B—HAERE EFERER) FR-IREN, ETHLBRENZEBHBER
By, BRAESHENRSF LR, S8 RN B THAHRS ERBRE—RERSH
BEY, TEREAEBEANTHRILERNENESHIFERT. RBEH—MELOTE,
B A NS RET UESHREN /O MER, X, REFHARSENE MR
FHBYMWBELTRECER .,

#15. S-FFERD - AL, SHMTHNBEFHEERE - TENARNEERE
B, BHEABRG., BXREANE, M5 % SHE break B, FEFBERD SIG-
INT e, $R—HEENER, ETH4NERAYR L REERB —AN#MN,
ERENEE FETHES I EANLE (H13-13), FERBLE, EEZEA T EBNE
IR A getty TR, MRA—REXBBLEERAEHA, - TRFABEREN
FEFPEE, SHAEEMBK, YRSFABZRALE cpen i, EEHIABBLS X,
R SR, A break @, 1 SIGINT Sh i {5 5 2B BXBEBEF
EHATH R R R L 87
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g A E%B B C

getty's -

— T -

T

ty00  tty0l w2 ty03 ty04  1y05

L) g

1313 REWEFBN--PHEEHEK

* 16, HEFHEEMHFERR LIRE - AMPLBHRE. NBBLE, FHEE LM
BN AR HEEEERTERE RN, AEZXEHEEFBEREZEN, RRHW
—HERFR,

»17. BOBERHWRATAN RN EBREFERAT - GFBOMN KBS, I T LFE
Bk, MXLHELHFTIEER AR

»18. RE-AEBMHBHE (KMENE), FERBFMHBUEREL -FX, Kh
AW RERT—-TEIN - EBNBEEFRERLEREKENISN., Kk, ¥—TEXE
SHEVNAEENRS RERITKENLS.

*»19, ¥ AREFR -SBXAN, BESTEERS TEHEERRA, EX2VAE
Ik WS “Yust/sre/uts/3b270s” AP, “/usr” WHEIEEMLBE A L, LS BRI HRUEIRE
BEERE “Yusesore”, HIBCHBBR XTHEBERE “/ust/sre/uts/3b2” . BINLFHIL
PBABSBEBHENERERILEEL (multhop). R, FEAMCHFLERRE
RIPISEEEER, EXFEHBREINE BAREERERNBY., RiERLEA K RANE
A GHRENP A HEERBEH/N BRI R,
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At RE UNIX ZEBAHRA R Y TIERZBAANZENEABITSE U-
NIXZREVAPBFRFR. &AW, HRREFABPOEFFROEF AN, A4 wiR
CRBT,

RENIFARUZAFRAENTRS, KFEMM AN TEaSEFRISRFT.
HEREFRFAHEEAER -1, /BT ermo R EENSER. REFHHBEE, £
HRARTEER 0, FEREAARE T ABEWANR: XXM XLERBHILHNES
HORHRAN. EHRGH UNIX REEHRHIR, EREFRALXL T REEH
HADRERLE - TREESTRERBEH,

ACCESS
access (tllename, mode)
char * filename;
Int made;

access % mode FIHRA R AAEZ N X filename BFAFE., ERPUITHIF TN, mode
BEEMER 4 (BFTH). 2 (B0 1 (BTFETHR) —-FrEHE, TRENE
HERPHRS, WARAXABP,HRIRS.

acct
acct (filename)
char * filename:

i # filename A XM 0, acct FREWIETICK, TURICHK.

alarm

unsigned alarm (seconds)
unsigned seconds;

atarm 2 98 F 3 % 72 B #8 7 BY seconds B /G E i — 1 SIGALRM WS P HES. EEEHKE
AR 2 B EREAS HI MR E N,

brk
int brk {end _ data _ seg)
char = end _ data _ seg

brk M —#BHKERXNBREALZERET end data _sego BF—TEAEWH shrk FHRX %
FRAMNADR, FREFASOHBRTE - T ERNBRER Wb,

chdir

chdir (filenama)
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char * filename;

chdir 4% 8 A # B 4 2 80 B R B B filename FFRRPEF L,

chmod
chmod (flleneme, moda)
char * filename;
Int mode;
chmod ¥ Fr 8 /7 B 3L 4 filename WAFRIF IR E R HFRERN mode, ERUTAM (A#EH
E£x) WHE:
04000 BREPER (selid) fil
02000 WA PR E R
01000 R (sticky) f
00400 BEER
00200 BHEER
00160 BiH &R
00040 F4aH P
00020 RiHrE
00010 B @ A PR
00004 HiRP#
00002 HERPE
00001 Himp i
chown

chown {flenama, owner, group)
char + filapame;
int owner, group;

chown 3§ BT 48 7 B9 34 filename T E FAMA ) H ID BME R H owner M group FF 8 E M 5T
HEMBAF4 D,

chroot
chroot (filename)
char * fllename ;

chroot ¥ M AHBRANRE T AR EEN filename,

close
dosa (flides)
int fildes;

close £ —A XA WRF fildes, EXBHBENREBEALEWR —TRERAA open, creat,
dup, pipe, fchd B3#, RENRZAA fork R,

creat
creat (filename, mods)
cher * filename
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int mede;

creat A filename Bi 6 7R B X4 & 1l mode TSN FRIFTR AR NE—-TFXHE. BT H
Bz (sticky bit) EEERMUEAHERERD umask B E N AR R WL, mode 5 &
iR access FTHLER B creat BE—~TXHEARAFUFEERANREHADHES.

dup
dup (fildes)
int fildes;

dup B FFMENXHHER, EETHNREFSKXAHMRR. E0RPHNIHEERAF
ERE —XFEE R EE R,

oxec
execve (filonama, argv, envp)
char * fllename;
char % argv [ 1;
char » envp [ ]

execve TR filename, MEBEEERITAH R ML T M, agy BABTHEFEN— 1
FTHBEREH, eavp R— TR IFHBHRENFRHBEHL,

exit
exlt (status)
Int statua;

exit FIBWAHBRB L, H4 starus ML MRBRERSFELAE, ABBTLIE
) 1 5 3K A W 5 e P R R

fcntl
fentl {fildes, cmd, arg)
int flides, omd, arg;

fentl L FFH LA fildes FRWEITHF XA LN - AEHERHRE. FH4$ omd A
ZR arg WMBRWT (SPWAENIFEXH “Aust/include/fentl . h” )

F _DUPFD BRAXTEST arg WRENFSHXHESEN.
F _SETFD Blag R ER “RITBEMA" BE (X1, LAERKNA oxec GREAMN).
£ GETFD BE “SiEXRA" HSEHM,
F _SETFL HEREEXHFRERE (O_NDELAY RAESH /0O MERE; O_APPEND RN W E ¥ g
HXHR).
F _GETEL BXagkERE.
Struct flock
Short 1 _ type; Ao B FEME . F RDLCK MNiEdi; F_WRLCK I EW: F_UNLCK R4 » /
Shert 1 _ whence; Ao MBEATHELFR (0): GMERN Y CHREFR (1); SRBEMHR
Fi (2) =/
long 1 _start; 7o MR | _whence SETTIFRNETRBE/
tong 1 _ len; FELEMMTEIE, FH0, M1 _stenBEFREDY -/
long 1 _ pid; Cedt I LORHER D/

fong 1 _ sysid; S A ERMETHBYFE D/
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F_GETLK HEWag PREHS, EREEHMTHANE 44, RSl Tag . NEXENNITERE.
Warg® 1 _typa B A F_UNLCK

F_SETLK P arg MBI QT R, SETEEMRERM -1

F_SETLKW X erg BT LRSS, MMBAELESNER

E—PXERLTRETEIEE, EREGTEMHTEI—T+E4RE.

fork
fork ()

fork B~ HER. BRTEBRMN fork WEEHRTER ID, WTHEREEHEE 0 5,
THEERLH#BRH—TZBEN,

gelpid
getpid {)

getpid BEEI M ASBHHARID, FAZXTARAHHABEEE: ERBHEEMH#EREYSA ID
B getpgrp; EERBHARNNHRE ID 8 getppid.

getuld
getuid ()

getuid BEEMAXBHEEAHP ID. FHXIMZGEARAAOSREBMAE: BEARA
1 ID 89 geteuid; E B AP H ID 8 getgid; REBAFBRNAFHASE ID B getegido

joct
ioct (fikdes, omcl, arg)

ioctl ZEXCH-HERE Y fildes MITAEE LR HEEHWERE. ond HEAERREE LKA
s, ag B—15%, EHXRBEBRFHS,

kill
kIl (pid, sig)
int pid, slgs

kill P HES AN pid FHMER. AP pd NEEFTXOT:

EfH EEGSHHERBID N pld WER,

D EESRERHADETFTREAENIEES DHTFLER,

-1 FLEEMHEBADAGEAR, AASAFAHAE,; 5, SE9YHATEHPA DEFTEAEAN
A DHAEER,

IF -1 BEESTRMEERH DX pid WETHIR.

link
link {fllenamel . fllename2)
chay * filenamal, * filenamez;

link % 55 — 3Cf# & filename2 BL# 3T filenamel . EXHTELE - XHHFR.

isgak
lseek (fildes, offset, origin)
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int flidas, origin;
long offset;

Iseek B 5h X THHRAFE N fildes WB/BIHH MR, FEEZFHE, RWHHUKITLHE
origin JAF :

0 H g6 S MBS offset F 1 4b.
1 4 28 1 ¢ N offset.
2 e R AN KAWL offset F ik,

minog
mknod (fllename, modes, dev)
char * filename;
nt modes, dev

mknod 2 & modes M XTI E — 2 H filename FRHK X4, HFAR FIFO X #. M modes
HMEmT .

G10660 FFO (H&'RK) i
020000 FRHEESEXHF
040000 HR3H

060000 REEEHRTE

modes 8% 12 ff SR R KB chmod 8 mode HHFRIME L. MBBELHRREER
FRREREXH, Mdev HHEBEHERESHERRES,

mount
moont {speciaifile, dir, rwilag)
char # apecialfile, * dir;
int rwilag

mount E ¥ M specialfile TN ERN XHAET HR dir £, %K rwilag BN 1, XHESK
BEERREN.,

megetl

# include {sys/types. h)
# include {sys/ipc. h)
# include {sys/msg. h)

msgetl {id, ond, buf)

Ink id, cmad;

struct meqgid _ ds * but;
msgetl AFHBRBEFS omd WERERENWHEAT id FRE ., RMBRIEAT . EW ms
gid _dsEXNTF:

struct ipc _perm |
ushort uld: OBWRAD Ot/
ushart gid; 7t HE#HBHAD

ushort " ould; s sERAPID S/
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ushort cgld; St SmMEAD '/

ushort mode; /t FRWRAOs

short pad1; 7t HREMA s

long pac?; /0 hESERA s
1
struct msqid _ds |
structipc _ pawn msg _ perm; S wAHEwR Y/
short padl [7]; /O BRKEMA "/
ushort msg _ gnum; A BANLERAE Y/
ushort meg_gbytes; /° WFLBXF¥EH °/
ushart msg _ lapid; /° RERBEERBRENHPAD "/
ushort mag _ Irpid; /° REEREEREHPD S
time _t msg _ stima; Y BEEREMBRE "/
time _t mag _ rtime; U RBEENANR T/
time _t msg _ ctime; /f BREEWEME "/
I

WA RHEXIMTF:
IPC _ STAT L id AR AG T B BA B AR R A buf
IPC _SET BL buf o A A 1E I B msg _ perm.uld. msg_ perm. gid. msg _ perm.mode (% 9 {r) # mag
__ghytes f{,

IPC - RMID e dEMART,

msgget
# include {sys/types.h)
# include {sys/ipc.h}
# inciude {sys/msg. h}

msgoet (key.flag)
key _t key;
int fiag;

msgget 3 B — 4 & F X key K4 B AT B IRAR A, key 7T LU SE B A8 [9] Y BA 50 B AR A 48 A0 22
—4# AWM (IPC_PRIVATE), EXABEX TR THMNELRA, flag RERF
B @ (IPC_CREAT), SRFEMNAMEIEMEELFHE (IPC_EXCL), #R#&
R T, HEXAFIEHFE, msgget KBOEE .

rmsgsnd Al msgrey
# Include {sys/types. h)
# Include {sys/ipc.h)
$ include {sys/msg.h)

magsnd (id, msgp, size, flag)
Int id, size, flag:
struct magbuf * magp |

MSgrCY (id, msgp,. slze, type, ﬂﬂg)
it id, size, type. flag;

struct msgbuf * magmp:
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msgsnd ZEEE W msgp P size TFFH—PHEAHEAF id L&, msgbuf LK

struct magind |

long miype;
char mtext [1;
|

HERSE flag PREE IPC_NOWAIT 7, MM ENERA PR FHEBT — B AHEMN,
REAGHHEHOHE BB L —-BAEN, HH msgsnd HHB @R, & IPC_ NOWAIT B E
B, EXHEENT, msgsnd 77 IR 6,

msgrev AH] id FRRBIBAF DI E . A ype Z 0, EWHEAN LHE 1 H
B HAE, BWER ype B —PHE; FHM, BRADFRSET type XA MER
HE—PTHB, sze B BEEUABBEXHBE AR Y, ¥ flag PIRE T MSG _
NOERROR, WHEBBFERMEL, HERKKDKXT size iE, FW, 2EH—THBH,
L1 flag TR B E MSG _NOERROR, #/H msgsnd 8 BEE, HAAWE ype —1THE
HmRXE, HFIPC_NOWAITHRT, EXH:EDL, msgrev BEFIBEEEXHFHFZH R,

nice
nice {Increment}
int increment;

nice ¥ 34 ® increment M B HEE A nice L. BT A nice M BH TR A LM WBLR KB

open
# include {fertl. h)

open (filename, fiag, moda)
char = fllename;
int flag, mode;

open WA flag BIE §TIF Br 8 % #5 X filename, flag WER LI T RAMHAEG (BH =6 P 5A

BIER 1)
O _RDOMLY RRFRITH
O_ WRONLY HEHFAAF
O _RDWR ENEHANF
O _NDELAY LHEfred, HRESHELFARENE cpan FHEHRAKONEE,. YHSEN, open L
HEE, TASSA—HBITFERENE (F O_WRONLY MEf, HMSRER),
O _APPEND REFANERESTIRBITHA.,

O _ CREAT EXHFEER, QRE, mode SRENA ceat b —AMZHTR A, EXHCFE,
EHEEXE L.

O _TRUNC WK ERRE O,

O _EXCL HRMR O _CREAT WEREXAHEN, REAMopn KMEH, ZR—HEHFENLREM
TH.

AEFA open & W — A SUHHRA, LG A R 2 WA .

pause
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pause ()

pause FEBRAABONT, EE2EBRIA-1T¥FHES.

pipe
pipe (fildes)
int fildes [2];

pipe & Bl — P #C AR RN RS (4500 fildes [0] M fildes [1]) HIEE
S AEE SR RE, REFAEBENRK.

plock
# include {sys-Tock.h)

plock {op)
Int op;

plock i op WEBBEBRHEXEANFLURBEM, cp MEMT :
PROCLOCK W OE S R A R,

TXTLOCK HEXEBAKT.
DATLOCK HREXH AN,
UNLOCK MEHEKBE,
profil
profit (buf, size, offset, scale)
char * buf;

int slze, offset, scale;

profil B R NEH L EHBERTEFE. bl EEHEBEDPH 84, ERHEZTHBAA
Bk 5T MR B 3, size B34 buf B K/, offset REZBE RN EE T HE R,
scale B— T HHAET,

ptrace
ptrace (cmd, pld, addr, data)
it omd, pid, addr, datay

ptrace R4 cnd WE, AF— I REREA LB pid HWT. EHSERXUT .

0 R FHEBERE (HFHEAR).
2 EEEBREER pld TR addr 0T
EE BB HELN u K P RS RN add LT
5 i data TAE ANMBEHE M adr it
$# data MITARBEEHE X RF RS addr 2.
i e R R T
ERGEHEBEN,
S5HBH R —ERFREFFREFRCUEERT .

=T T R - R R R

reag
read . (flides, buf, asize)
int filges,
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char * buf;

Int slze;

read A X fildes P F PE size F W H A EWK buf, CEFEIERENTFIR. Wi,
FRHEXARTEMS, HEXTHANBEREEXAT AN ERT O_NDELAY, read 3 B
& [

semctl

# include {sys/types.h)
# Include {sys/ipe.h)
# include {sys/sem.h}

semetl (Id, num, emd, arg)
int id, num, omd;

unlon sermun |
it val;
atruct somid _ds * buf;
ushort * array;
t arg;

semct] M B id FrEANESRAARTHREN®S ond, FSWT:

GETVAL BERI MG num WIHSRAE.

SETVAL R G rum KN Y B KSR arg. val.

GETPID BERGERIELSum BESRERSGTRHSERENERERS.

GETNCNT BEFRSRWEREREHEMMRRE,

GETZCNT EEFHETREEN O NHERN,

GETALL ¥ oA (S R HGE B B WA arg. array Pk,

SETALL % arg.amey HEFEFHSEE.

IPC_SBTAT HKHERNESRLENENNEA arg. bur

IPC _ SET # ¥ arg.buf B sem _perm.uld, sem _pemm.gid # sem _perm.mode (# 9 fit}.
IPC_RMID MREWEZBRHWNIE.

num §HKLEBHEFRESPHESRE S, & semid _ds EX K.

struct semid _ds |
struct ipc_perm sem_perm:  /*  WFHIEEW '/

int» pad; S BREER
ushort sem _nsems; /° MEPHSEKHE "/
time _t som _otime; /" RENSEWRfEE '/
time _t sem _otime; /" ERESXME °/

bs
M ipc _perm SEHEEA msgetl PHAE XL HHER.

semget
# Include {sys/lypes.h}
# Include {sys/lpc.h)
#include (sys/sem.h)
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semget (key, nsems, flag)
Key _t key;
it nsams, flag:

semget MIBPLBFE key BB —MEF BB A, key M flag 5 ENERK M H msgget FHHE
& S,

semop
semop (Id, ops, rum)
Int id, num;
struct sembuf * * ops;

semop ¥ L id BIRAMESRRESGUTER ops BATMASRRELEE, num £ ops THI;M
o sembuf UG

struct sembuf |
short  sem _num; 7 ESREE O/
short  sem _op; S HeESE T/
short  sem_fig; A - S

sem num HEFEHRENEEFSREAPFHRIIE, Weem _flg REHBRENEE.
MES R BAEHE sem _op H:
bR BEESRASKIEREsem_p2ZRAATRET O, Weem _op MAERTEEL: SARBIK

EBRIR,
E# # sem _op WBEESRHEE.
0 FHEESREN0, BR. FANREFLED,

MBEAEERREREsem Mg PI -+ HBEHBRMERET IPC_NOWAIT, REMMA se-
mop X FE L T £ B 05, 49 5 T 1 37 BO ME Bl #§7F SEM _ UNDO #RE B R i, SIENX &
BH—AEBITERAMPREXTRAEME. SEAREBH, XTERENAKFIEML,
semop & FI7E {5 S MBE ops PRF M S RBEEE KA AN A AH,

selpgrp
setpgrp ()

setpgrp RE W B MERE ID A EMHE ID, & BIEKHFE,

setuid
setuid {uid)
Int wid;

setgld {gid)
int gid;

setid Y EHEHENEENARAP D, NEAREHNERAAIDIBRAR, WRE
W setuid EFHRBREANEFRAH ID; &W, MBE/NAEER, ID%ETF uid, setuid HH
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BRAFES DK uid, BE, NRERNRFANHF D (BXEREMA exec FUFT—4
setuid BFRRRE) ¥ T vid, M seruid EHRBLEERFHAS ID X vido REAA sergid 2
FEATAHNRAEMARAA4H IDH#E,

shmetl
# include {sys-/types.h)
#inciude {sys/Ipc.h}
# Inclucke {sys/shm.h}

shmetl (d, cmd, buf)
Int id, emds
struct shmid _ de+ buly

shmetl X B id SRR EEEE T RAF BRI, SW shmid _ds XL h:

siruct shmid _ds |

struct ipc _perm  shm _ parm; /c R ELEN T/
int shm _ segsz; PAR: & T/ I
it * padl ; /O hRKE#E s
ushort shm _ Ipdd; O RERfEHEED C/
ushort shm _ cpld; S fAkEpABD C/
ushort ghm _ natteh; ;T MTRER s
short pedZ; i mREgkER S
time _t shm _ atime; s BREWERRE
thme _t shm _ dtimea st REWERNME S
time _t shm _ctime; /0 RERXRRE "/

s

BifE TR BRPER :
IPC_ STAT HELL 1o B b B o X bR I IR AL DUt
IPC _ SET R buf 48R E st _ perm.id, shm _perm.gid A shm _ perm.mode ({9 £i£).

IPC _RMID MEe diRIRAEEFINK,

shmget
# inchude {sys/types.h}
# Include {sys/lpe.h)
# Include {sys/shm.h}

shmaet (key. size, flag)
key _1 key;
nt size, flag;

shmget FR BB —1 size FH AT HER, Hh MBS H key A flag 55 RE 8 A msgget
RSN E XA,

shmep
# include {sys/types.h}
# Include {sys/lpc.h)
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# Include {=ys/shm.h}

shmat (Id, addr, flag)
int id, flag:

char * addr;

shmdt {addr)

char + addr;

shmat ¥4 id R R EFREHEIS RO B TE £, & addr B0, ABEEE-—1

A EHERK; B, EEAERRENBE addr ERBMERR ., HEERZE flag

FiFET SHM_RND {2, AEELDER & AR MHAE . shmat 38 [5]1 X 4 b 0 htk .
shmdt 848 Fo 07 B # FE M At addr IR EHFHEK,

signal
# Include {signal. h)
signal (sig, function)
Int shg;
vold ( = func) ()

signal A FAHBEWKFEEINEE, sig I{EER:
SIGHUP g (hangup)

SIGINT @& delete B break (interrupt)
SIGQUIT BAE quit® (quit)

SIGILL FEHS

SIGTRAP RS R FF

SIGIOT 10T i &

SIGEMT EMT # %

SIGFPE RIENEH
SIGKILL ERgEEN
slcBusS DA

SIGSEGV Bk

SKISYS FRMASNH
SIGPIPE DER-= § 3 W
SIGALAM i 4

SIGTERM €37

SIGUSA1 APeyns
SIGUSR2 BorHPARIMT
SIGCLD FHER

SIGPWR i, B

%f function B IREREE T -
81G_DFL . W SIGPWR B SIGCLD A M IF R S A Wi RBEEM L. X{) % SIBQUIT, BIG-
ILL, SIGTRAP, SIGIOT, SIGEMT, SIGFPE, SIGBUS, SIGSEGV Al SIGSYS B4 —HNHFREXH.
SIG _1GN ERNEMIMhAR, _
functlon EEREPN -t ENHSYE., EAKERASSN, BURFEHIRTSASSEMAREN.
* B T 9 SIGILL, SIGTRAP Rl SIGPWR LSRG S, NHASHEFREKTRETFLEE
iM% SIG_DFL, — M ZE#EFEBMITE SIGKLL 75,
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stat (filename, statbed)
char * filename;
struet stat » gtatbuf;

tstat {fd, statbuf}
nt id;
struct stat % statbuf

stat iR [B 3T B 8 2 X filename MR BB B o fstat WX EHWRAE R d MITH XBEERRA
Mﬁ#o gﬁw Statbuf ﬁl

struct stat {
dev _t st_dev; S EHEXHANEENEES T/
o _t  =t_Ino; st REWAR T/
ushort st_mode; /" XHREBWETR °/
short  st_nlink; P £ 30131 S
ushort st _ uld; X EAEMEPD s
ushort st _ gid; £ fEAERAD
dev_t st_rdev; O ERREeEs C/
off _t st_slze; AOEERAS (MERHY O/
time t st_atme; /" REHFRME '/
tme_t s_mtime; /" REHBEHE "/

s

time _t st_ctime; BRRExEHR "/

stime
stime (tptr)
long = tptr;

stime 48 & tper Brifml sy E B WAL 0T A H B 0 FER G BN AR I I E] 1970 4F 1
RA1HZLRTATUREG, EBNREMHRN,

sync
sync ()

syne ¥ REAH PP XHGREREMEARA L=,

time
time (tioc)
long * tioc;

time B BELABAREHM 197041 A 1 EENFLFBARHTE. SR tlc AH0, E4
FHIEENE.

times
# Include {sys types.h)
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# include {sys/times.h)

times (tbuf)
struct tms * thuf;

times & [ M 3 3= 08— 45 B 00 o s B[R] D4 3 B I o8 % A e, S () R LA bl ol G 2 g L 3
Wi, FUTHRACKEBRA thuf:

struct tms |
time _t tms_utime;” /C O ERMERPENCPUNE "/
time _t tms_stime; /M EREERLERCPUHRE s
tima_t tme_cutime; /7 FHBAFEERIW T/
time _t tms_ sutime; S THERCEHREER T/
bs
ulimit
ulbmit {emd, fimit)
int cmd;
long limit;

ulimit KA F—THBBER S od HEPREHEW, FSHERSLNT .
1 BEEAEREARIXFRT (D512 Wk aft).,
z WXHRITRAMERE imit K.

3 ERGEXPTRNRRNEE (RERNB ok PERMTIRABRME),

umask
umask {mask)
Int mask;

umask RS ITHHIFT TR REA S mask, FEEREE, YR HN, W
FAE mask PRAUBEC, FUAFAMMBEMN 0.

umount
uncunt {speciaifile)
char * specialfile;

umount 37 1 75 #2 1% 45 36 5 30 specialfile PRI RS .

unarne
# mclude (zys/utsname. h)

uname (name)
struct utename * names

uname B YU T HOLEHEB ZRESANEER;:

struct utsname |
char sysname [9]: Je EBFE »/
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char noderame [9]; /+ HBRFHZ «/
char release [91; /e REEAHMB »/
char verslon [9]; /. WEMBAMWE «/
char machine [9]1; s WE x/

b

uink

unlink (filename)
char * fllaname;

unlink fH Bk B 48 /& B9 3L filename B H #0,

ustat

# include {sys/types.h)
# include {ustat.h)

ustat {dev, ubuf)
Int dew;
struct ustat « ubad;

ustat WEIH XM dev (FRFESAMRBEY) BURMXHREMHRTHE, Sl ustat X
A

struct ustat |
dacdr _t f_tfres; O SRBMRE s
e _t  f_tinode; /O SERSISAREE s
char f_fname [6]; /0 XER%E O/
char f_fpack [6]; /O KEFKaARE s

bs

utime
#include {sys/types.h}

utime (filename, times)
char + fllename;
struct utimbuf * times;

utime B I times % B4 3R T H & A9 X filename WA BABHETH, & tmes 20, 85
WaretE, R, tmes{BEMUTEN:

struct utimbuf |
time t axtime; /st EREME O/
time _t modtime; /7 SEKE S
bs

LW ABRABHBRIBHE 1970F 1 A 1 ARAFHRITEMN

walt
walt (walt _stat)
int + wait _ stat;
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wait I EFAAAREZER, HACXA - THBCEHK - HBEERES PR, BN
wait_stat AN 0. YEHRKREABERN, EHm -1 SAREMFEWEE, KFREF
H16 N EFHFREFER., NEERAH wait REAE AN - TEEHNTFHBEWERM, RE
HENMEBSANO, WMEMPRAEFHRENRAPA exit — T+ SRR HE MM S fi
MEFHEBEE KPR ESTEHN, HESM A0, S UEAKIHEINES, I
b, MEAFRRCGHEE, Ho200 R, NRERREA wat HRA—BBEER
migm, s (l6fudhi) EHIBEFILOKIEHEASES, K8 ERHF 0177,

write
wrile (fd, buf, count}
Int 1d, count;
char # buf;

weite 3¢ F P HE buf P count FVHBES P XGHAT S d I XHF R,
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