E 5 1 B N B F H M R I

PEARSON
e

Prentice
Hall

-

Tanenbaum's

WERSEUC L
GE h

Operating Systems

Design and Implementation, Third Edition

R\ 2 Y

% | SYSTEMS

ign and Implementation
] Third Ediion

. . Andrew S. Tanenbaum
[ £4 *

% Albert S. Woodhull
BESe W0 ed: toE oo
B F OFR

Andrew S. Tanenbaum
Albert S.Woodhull

FFIY & paAL

=»a=3a Publishing House of Electronics Industry hitp://www.phei.com.cn



-

el S aeikil
i Ei L

T E ST

e
Iy
: .

1




ESMTENRFHT R

=]

RIERGEIZIT S
($£=H) ( L4)

Operating Systems

Design and Implementation, Third Edition

Andrew S. Tanenb .
ndrew anenbaum o,

Albert S. Woodhull

[£]

% K HEE #F
o B WK

TFIF &R AL
Publishing House of Electronics Industry
Jtxt - BEUING



REEN

ABRXTHREREMAUEEM KT RIAER G E B EER MR, A BN7EXPE 2
T T8 h . ABHEEGT T EE RS RREAREE, QAR . ARENEE . F58 . BR. HakE.
PR WA/, T8, ARSI AEER. FTEE . XHFRRRIT. REMRIPILHS,; 1t
Sb, BFEHTHE T — MRERRIRAE REMINIX 3( NS UNIXCRAERBRIERS ), R TR RGN HEAR (I
AETH), LUETEEFAFMRTT . XA ZHERUATILEEE T sl REREA RS, mHAEEE T#EX
SEFEA PR AN R B SR B R R R

ABERTEEHEIE LA, BTHEFRTAR . TRERAR . REEHWITEHAARS%,

Simplified Chinese edition Copyright © 2006 by PEARSON EDUCATION ASIA LIMITED and Publishing House of Elec—
tronics Industry.

Operating Systems: Design and Implementation, Third Edition, ISBN: 0131429388 by Andrew S. Tanenbaum and Albert S.
Woodhull. Copyright © 2006.

All Rights Reserved.

Published by arrangement with the original publisher, Pearson Education, Inc., publishing as Prentice Hall.

This edition is authorized for sale only in the People’s Republic of China (excluding the Special Administrative Region of

Hong Kong and Macan).

A SC RS BHIRAR i HE T Tl 4B AR # Pearson Education 345 #E R A BRA R S1EH B . 2 H IR
HEBRBEIF, AR RE Rl B AR BT,
ABEFE A Pearson Education 548 H HERABOCH MRS, THAEELEHE.

WA EFZFCS  EF: 01-2006-0890
EBERKEB (CIP) #i8

BAE RS SEE. B F3 R/ (F) BB (Tanenbaum. A.S.) FE; K, HTERE
Jem: mF Il HAREL, 20073

(ESMTEYLBEEM RS

FZFE L Operating Systems: Design and Implementation, Third Edition

ISBN 978-7-121-03381-0

[ #. T.QOHE. OfF. . W.E#ERL—HH V. TP3I6
o [ R A R B4 CIP BEAZ S (2006 ) 55130349 5

FATHmE. HEF
B Rl Abstiie e R EE R
4T dbatd Lt LERRIT
WERATT: BT TakH AR
AR EX FHH 17355 H4e: 100036
F A 787 x 1092 1/16 Epgk. 295 FH. 830 FF
Ep . 2007 4E3 A% 1 KENRI
E A 49.80 7T

JUBT W SR L F Tolk AR B9 P B A SRR R0 B, R ISR BIE R SBEER, BE5AMAITHHR, KR
HiE: (010) 68279077, HRMAHLIE: (010) 88254888,

FBIIFE R MR E zits@phei.com.cn, ¥AREAERIE & BR4 2= dbgq@phei.com.cn.

IR % #44%. (010) 88258888,



H KR it BA

21 YK 5 B 10 FERRERREF SRR ERNY], WREE I & R K6
A, EREMAWTO B K, BR—IGENERMEERFN—RIT AT NMLERERFHETH
BHEMLHFZ—. BRAENBEARATRAA KNS SEFE, RREEX EPRE SR SISHXEEE

Lni, EERERSHFHIREBAFSRNHE AR, TRYERNY, MERBHEHE
Hil45 B PR, A SRR B E A A REE B RBOR R 6 A E SMUFE #OH AL T TR
b, DMERBEETHEVLEE ERYGE ERFRSEHEKE,

B F Dok HARAMSRAR B4R 5 E ESMEF BB, BHFLR T “FE/MTEIR 80 R
" A, IEHMEEFRNEET . GEE. BRE, BEAREWIRESH, CHPIFRARE
#t, DEMNARBER . ARFA . ARIZBREITAXT B BFER, |- KIB4R] B Bk af A m4
A XEEH I RYERT I EERNS 5EE . BERE . HTEIARSEH . Bk 58ELS
M., BORESERAE, REIES . BERREEHEME. WG TES, Fet, RITEEH51#T—
SRR R RRBOM , 43 BRI RRUAS AR SURUSUT BRI, 3o B e R 13 BEAR B 3 SCRU S SR (364
oL B R RRLAS o ‘

TEEFiEE L, BATAIEFEE /N ERL B AR HARBI BT # AT, U0 Pearson Education 54 2
FHARER . 53 - FREE HARER . FRA T 20 AR | BB RS BB EM Y
W EVEEEREF IR BR 2, ERHIHT - B Douglas E. Comer ) B - HITAHIN( William
Stallings ). M4 - B4F/R (Harvey M. Deitel ). JEHIHT - 35 (Uyless Black ) %,

B R R B R, ATATE TR, RS EEMEMRAE &
BR¥, LBZEKAE., ERAE. WITLKY, MRELE Y., PR, ALk,
HBRHEEREAR RS R ER TR FFERBRMEENE TEINS S T AR B LR . BF
FHER T, AT HBEA PHRREEM B TN, 1, WARE T L HEHF LR EHEN
B4R, v

HEZRFIEMBEE .. BFAEEN TR, AREHEMER, RO T KEHBH TE,
AR TR HITREISIE; HEERENSRBEMR O XPHER. BN R BT AR IR
X TFICHEM FHARER, RITESSEEREMN ETRRERSFHK, B—#17 TEIT,

Ak, BATEH S BRIV E R HRARRE, B4 LEHA BB PR, RERE A ERE N
ROEG) . 55, RITEYSEINR S & RBREMHBERR, T KP4 5| #E 20 EIMLFE M
&%, IRETENNEBREAR SEFHFR RIS 5.

B Tk ARt



x

£

i

ZE3E)

PhEK

L ig g

HEAA 4

a8 W

1328 4

HHHEERE

R KRFEFE
FE R BB+
R KFER S LREMEE
SRR EFBMS TR ETK

FEARKREERFERERK ., #R

FERFEHENRE SRR RHR
HirE BB S 2BERAPEAR

HERETBIHESEAREE . BRI
BEEREBTINT T A B f5 B 14T

EARMBBERE T REHE
EEMBBARPRE P OLEE, FLEFIF

PR RETENRE S TRABE
EigafmitEE AL EE

L EPREEERT O EE, BEREHR
FPEHBEYIFSHFEE, EETITENEEEK

BB RAR R AT RS8R . LRI
HEMITBYVEMREH 2SR RSB EAER

HRHRFERIEFRER



kA F

Andrew S. Tanenbaum 2 & & M BHEIZE . HER, ML 2XR¥E LR/ L, 2 IEEE
£+ FACM &+, HETHEELTH 22 T ETE P Viije K, MEBERZE . SR REFITEN
W8 AT AR R IR TS, 5L AR%, 15 1994 £ ACM Karl V. Karlstrom ZRIBHER K |
1997 - ACM CSE i EBHIBI#HEBEARL FTEAL . 2002 FF TAA R EHM K 2003 /5 TAA
McGuffey 32,

20148 8O, T HE T/EMTEE, Tanenbaum BT H LT —/NT5 ., 528 FAREHE .
UNIX HAHRIERS MINIX, #2240 DUES XA “HRER/DN, MRS MRS, KR
HAERESEYHE, I TET¥Y, B HR TN, BIABHE R, &2 BFHE
&, MINIX REFEVF L HERE T o, st IR E IR A3 . X POSIXARMER) S HE | T8
W RGEHE; ST, ARPBEARKHERRES, 72006 FHAR TH = Mo

BHHRERFAREEL SLERNTES G EEFWHEFEITE Y, RIGEZ2HAELSE], T
BAE RGO E— L A E R SE B AR IR A0 IRAR , IR LR B ai 43 AR R A S, 1R
A IEE AN AR . — ME R R AR RERE FS A, BER R MR SREZ
FEXAEEERN T8, [, —NHE S WA BRI, RXERT B S EA K
ZWARERMG , AP S BN TREN 73X 60, fE3I SCpR ), R T — B %R, A Bl
THRERGRENAENS, QIEHEEHE FHEE. BRGNS ER%E. N TR ET,
ARG ERATMREIE . MR B R NERBIAT R R BB LA F8E
RGERNEAFEMEAES, REEEMINIX 3RS0, AR S EA R BRL SR, &
FERLIRRBHERAH TIE AT B X BTE T . B RENEST SR, (FiERE
BMPIRSTHE ., EEXHE . AARAOEICH, e REARSTBURMLLENE . INFEM; At E
= EBIRREeT, seis AEIe BAESRHITIE R MEXAN —FMEIEX, M TFRERAER
BIERGREH ., Wit 58, BAEEEMN.

ARE R N E R, MR MINIX | FIMINIX 2 A EE2HFEH¥EN, 4
MINIX 3 M52 2R R, Bkt BisR— LA . RAREE. REEMZ2ENRES,
BITE—EREEREERBZARNEGTLE L, RERABAZEH, NERIBTE 4000174
4, TR WS FF SRR N R A B P RS AT, XS R KRS T REM TR, &%
REmbiEs, MaTUBERECWEAFEE L,

HEF ERREAE, RITAAEEARS  BENBAEANEER—-FEEEEXNERE, EOF
RN 35 shRExT E R ERVE RGBT BRA T Bh A i

ARWE2E, BITHBEIFHSEE, B15. 543 B58 SoEhiL DEME, 1
BXeH# T T, T NEELES, HERETEIRFRAERNITELS T T IFEHE,
H BBV R AR AEB A RHE FRERGIFR R HT TiRA, FE¥ERE TRFNE,
TEB At T2 R 0 KRR o

#H
2006 % 11 A T#H %R

FHERATAWSAEER T INSEREREH BV R LESARENF H—RE T



& & v

Andrew S. Tanenbaum

Andrew S. Tanenbaum 53 HJ7ERRE 38 T2 B AT KA R RS2 L 520, BT
T Z PR FT Vrije REFEITEIREHRIFARE —MTEIREPR /A B 20054 1 A #{E
Hik, AR SEEERFRERK-REH 124,

Tanenbaum 3 £ KB T UM A TE HFS . RIERL. Mg F BB HRNARGE, MAENR S
N EERITENELE, THEBRERSE. MELUERMHRXRZENE S, HEA XS,
Tanenbaum & & T 81T 100 e, HHRT SAFHE.

Tanenbaum HFEAEHE T KEH M. i Amsterdam Compiler Kit ( —F 7 Z K . HTHR
EnBHEgiER U EMINIX (M TEE ) MEEFEE, MiZRLNE Linx i@ RBRSERM, 5
R4 R R —E, RFENRT T Amoeba B HRMER K (— M ETFHAKY .. BILsER
WARERERR ). WS, i Globe (— AT 10/ KT BARBERG ) MikitE
Z—o BT XK G BAES R E BB L 58 3kI5 .

fisp g A FE e R BUS TR KRR SR, M RBE R .

Tanenbaum#H & ACM &+ [EEES LA R AT 22 ERXBHFZARB B 1 fthif 2 19944EF ACM
Karl V. Karlstrom 28 i BB REMIREE, 1997 £ ACM/SIGCSE it EHIA ¥ H B /R KN
PEE, UR2002 EEREHMEMNFEE . 2004 5F, Mgk 6 2 BFRESHNANMNTFS
B2Z—. ey ETHnt K hep/rwww.cs.vunl/~ast/,,

Albert S. Woodhuli

Albert S. Woodhull 7ERRE B T 2B A8 %0, ERRMAEREIGL¥A, EARKS
T 2Bt , AR — A TR, BREHRT —MNEPFER. 20845k, th—EHIIE
FHRA Ambherst 1) Hampshire B RBI£BE . MIEGT LIRS ZRRAEHE, 1B B FRm{Y
FHEYER, IR ERBELTENL. 42 4A IR REEREN 7 I KRR R YL
O MR RBIFRITHRE

Woodhull B3t # % MPL2ER AR R BERBRNGE, FEHFAPRAEBRZA, YR A
WHGEPERFE, EFERMG JLKFIE B B R Inh KT BR

XTI BEHE R B T RS, IRV S H AL R F R LR AR EIGE . R B R
BREA MBI RSN . ILEEEF T SERAEMTEYLER, il I & i F 84 RAHE
AR .

TEEARZSN, Woodhull B AR, MBS FINGSS. WARTLAFIEMESE, hidE
Wi R SIEE S . i ETOE— 51317 MINIX 598188 1, #uhk b hep://minix1. hampshire.
edw/asw/.



F &

REPXRTFHRIERGHEFHFEHRIDTMERLE, A BNEXPEZBIBHFT TR+ 4
PHATT TRERGHEARE, QR #HEREE. F5E. 8. HEAHR. RERE.
WA G, SR, RERMEF. FHER., ARER. XHREEIT. EE2MERPYLHS; &
sb, BIEMHE T — MR EE R MINIX 3 (— 5 UNIX #AMBERS ), HERMETX
RGERTERG, UIETIEEFARR . XM EZHAULESE THRERANEARFR, MAiL
BEE TR P B B A R R AT B A B A SR BRE R G 21

BABE T 1987 E# Lok, BERARRHBFFACE TE/MER . EHZET, X
RO RIS AR, BEE MINIX BB, 4 2ERFF RS WIRR, IS 74T
RBERSG, THREATTAEVE T FRFEEN R, RAOTE LRI HE YL IR X MEE.

MINIX ZE#E ) LR B 10 LA TS0, BRaIER AT 8088 194 & 256 KB NFF
IR R BNEH IBM PCHL (AR ) FF AR, BT UNIX V7., FEEBEM#ERE, MINIX
EFEZHFECER TN, ANEXFEERNFMENMERN 32 MAPEIXNIE, TREEAR
HHET UNIX V7, T EER POSIX 474 (IEEE 1003.1 1 1SO 9945-1), HitFEEt, UNIX 5
T HEZFRE, ERITER, ZLEHRMNOIEETTRERE, (BERE AERXEFIFELNE,
EW ST Linux 903, HHh, MINIXESBES TIHFSHAMBK TS, S5 Macintosh, Amiga,
Atari fll SPARC, AHHE _JRT 1997 FHEFHEERFESZHA,

MINIX BZER B AT, X AT LT Google b5t MINIX FHERKEE H o

AHMBE=ZIROHE TRRWENL, RIMEITTATRERNLEFRERE, HEMTHEZHA
%, BEEDLRFEMERL MINIX 3 HiHEUARAB PO EHFHNE. RENREHERT
MINIX 2, {H MINIX 3 TEJLN FEMF EILEREE AR,

BWITMINIX 30 BB F U T HE: #ERGIEAEROREK | MR8 U R BA TS,
S5HMBFREWEM. FULLI R DVDEREAEL, BERGEEBBRBES AR, M BEH
ZRERET, LFR EJLFERA AR 2HEE TN, St TiTEREaAs. YR, TEIRES. %
B AR LA B AT A R et B AR R IB IR , X W HRE R G L EE 2 s B K IR

ARKEE b, XA SR MERE RGP BB TGS A, Bbkask, B4
BIERG—MEH LA TITC/IC+HHURRH AR, XERBBEHIFR T —MEABS TBITHE KAlh
TRERFEP, L TR, B AA—1TRBEERK, LS SBAL RN, Fig X
RIS ERRARTRER, SLHEYN 70% HRBEHRERIBFERN, Bt {Waiir
REF=FHEN, MXEEE TEERGREHHIEHTEE.

WA MINIX 3, RAHERA TEBTRERGH, HFARRABERRITX—FTE,
MINIX 3 AN & £ 4000 F7 AT HATIUB, TAR Windows, Linux, Mac OS X &, FreeBSD %
BATRE., REFPNHMAE, SFIANRESRIEF (BRISIRSIEFS ), B— ML
FAPEXHRNNMES, X TENHRE, RITRXEEEAURSZEEHHMMHARE,

R MINIX 337ER0EE, ERITEER MEREREHE IR EI SN A RS ER
SE A ATER Sk B T B N AT S0 R 4. MINIX 3 & AT/ PCHL (InIPEr S =R EFR

o7 .



REMPLER L B ARG, XLV HEEBER ). Tsf, X IEREEES T T
FRREREN TERE, MALERXEMITE KMBEHIRERSK,

AFH KA CD-ROM 2 —3KAI 5|7 CD, & A% CD-ROM BB sh#s+, EHEINIHTE
Hl, ZJ& MINIX 3 2784 E B RS R Bn . EUER N oot P XRBHARSE, TARK
MINIX 3 FERERE /T, MR, MINIX 3 HA] LR AER I, FHANLEFERESHMFR A,

B - EE AR, MINIX 3IEFERE AR, A IETEME D . BT 24774 CD-ROM
BRSO ZR6 R, TE A MINIX BB 5 P www.minix3.org, 1ZM3EEAESH KBBFTRE .
CHR, DARETF MINIX 3 FFRMH . %XF MINIX 3 89318 DL RS R R, 5l
USENET #7 [Bl 4 comp.os.minix T fBHEE . A 3 B RN AN T3 W0 hitp://groups.google.com/
group/comp.os.minix & R BAERIE,

MINIX 3 (R T Al R L okizfToh, AL PCERISS Fidfr. M ET LI T
—BERIHER

i FABAE I EA BT, W18 T Prentice Hall Hi B2 RITE X4 i I HLIAI SR 3RG> AR ( REX
HRESEBRE “BFEHFRA ), WAk, ABEHE O HEREMLS, Witk www.prenhall.com/
tanenbaum,

EAEBHRE IR, RITEEBATIHEZANHRE), Ben Gras # Jorrit Herder 7E8Y [B] {2 )
BT, SER T FARABRE RGN KIS RBETAE ok, iR T A BHPIRFEM T IFEE
RMER, 7R, ROTEXMUITRREE,

Kees Bot 4 MINIX 2 (T 2 TAE, XARAIIF R MINIX 3 BLE T HREFHIERL, Keeshy
MINIX I BAHIIRA ZfRA42.0.45 5 T KRB, BE TR, 3 EE TF LM, Philip Homburg
WHRE T RKEHRE, FERMBEES T TRINKXEMFR, THEEVRNHEENE.

4fR, MINIX HEHERB R T HAF 2 AR R, ERRIT—HRAB0H.

— 8 AR T ARG TEITERN . fEHERRFEE Gojko Babic, Michael Crowley,
Joseph M. Kizza, Sam Kohn Alexander Manov #1 Du Zhang,,

BiG, RITEBRHIRATWEKEE. Suzanne B -5 16 RTEKRM L EER 45 TR XFF, Barbara &
REB 153K, T Marvin B2 14 . BITHSCRME O RIEFEE (AST),

Al’s Barbara O &% “IRTER EVEN AR IR, HERAMKIRE. o, RITRATIEZRX
WTYER . BAILF Gordon —HRE—NA T LHMEITE, SBBIJLFHERS TR, YRNEX
B+amE. 85, #5 Zain B4 B TR MINIX 3 27 B, duifFE—Rext kals
M (ASW ),

Andrew S. Tanenbaum
Albert S. Woodhull



$£1x
1.1

1.2

1.3

1.4

1.5

1.6
1.7

2.1

1 3T U OO SPRRRPPPRRE 1
L BBBIEZRIE oot eee s eess ettt s et et 3
110 BBAE R BAE I TBHL oot ee e sss s s s s s s sas e sassaesens 3
112 BAERGAE TR BEEE oottt arnaene 3
BEVE R BEHY B TBIIT T oo tss st s st a st et 4
121 FH—RHEYL (1945-1955): EEEHEER .ccooovve 5
122 HETAHENL (1955-1965): MREEFHEIERLL ..o, 5
123 FE=ARIEN (1965-1980 ): FEBHEBEMEBERTF oo, 6
124 ZBIARTEIL (1980-): MAFFEL oot ssssesniens 10
1.2.5  MINIX 3 BITE oot eee oo eeeevassss s ss s ssas e ssesens s saasenssas s sasssaessans 11
B E R B A/ oottt bttt et r e bbb et ae b et be st e R et ebatareerens b e et entsee s et anseterereens 13
131 JBR oottt ettt bR 14
132 S0H oottt s e ettt a et aesaes 15
133 BHATEIEBR oo bbb 17
BEIETH oot e s e ettt et e ettt ss s enen 18
1.4.1 BEBREIHAIBEGETI oot es s sos st esssses s sassss s aesa s 20
142 (EEBTHAIRBEIT oo eee e aes st ssssess s s sas s sa s saanes 22
143 SUBEBRIBRBEFR e ettt sttt 24
144 HREETEI BRI oo s ses s sas s e ass s st sestes st senee 27
145 ARPBIZEBETRFD oot es s ses s st s s s s s b e 29
146 BHEEIEEIRGETI oot tes e s sssssss s sse s s s s ssesaesa s ss s enneanes 30
B E ZRBEZET oottt ettt e et sn s s et er et er e ensre b e e ne b s enes et enterenterens 30
151 BEPRZERE oottt et s et et es e bbb b o s b s R bbb bbbt ensnens 31
152 BFJREEHH oottt s an st 33
153 BBEBIAL oot e ettt st eare e 33
154 BB oottt et sttt s s bt eb bt et e et et bese st 35
1.5.5 Z 0 - RGBT oot ssas s es sttt en st snaa 36
T AR B BEHZRTEIAT e eeeseeeseee e s eeses e st s s s s eeesse st ase et sesasemasees e ssassessaneeenasene 37
FINBE ettt et s et s r et et re b e e o b et ae e b st s e re b s st e b e Rt erteraabnenneneenesaeeas 37
.................................................................................................................................................. 37
B oo ettt r b et er bbb et e R b ea b e st et e b e b e et er b et eaten b e s e ba st anteeren 39
i,y 2 IO OO 39
211 BEFRBETE ottt bttt 39
212 FHEFRBUBIEL oot bbb et 40



26

203 FEBRBUZELE oottt vees st s et s st s sttt e e e e et 41

2,04 GERRBUBIREETE oottt een e s s s s s st 42
215 HBEPRE s 1101t e R B seRRRA AR SRR 43
2.1.6  FHEFBBUTEIE oottt s ee e e s nene 44
207 BRI oottt et ene et s e e s e 45
22 FRBEBELR oot 48
221 BB oottt e r st ee et er s e e 48
222 HEFIK oo tcnts sttt st 49
223 AEBEFFTERRBIEIR oo tees e et s et ss s 50
224 BEERFIIGER .....oo.oooooeeeeeeeeceeeee st ee et e s st s e eaesesses s e s s s e s e eeee e 53
225 E5E 14183458 ot 44148855 55
226 FJF oottt et e st e e ee s ee et 57
227 BFR e es e et sttt et r et e s eeesress s rrereens 57
228 HEIEE oo SR ettt e e e eeaesean 60
23 ZHLTIPCIAHIL ..ooooveeveeteeeeeee ettt et eeeesesees s ese s s s st es s sses s s s es s sessaeeas 62
230 FHEFHEBIE .cooooooroeeeeessisssise et ssssssssessss s 62
232 FEZ - BETTEE .ot v e e s et s e s st s s 65
24 GHEFBTABE oottt ettt et s s e e st st er e rnenn 66
240 BBABEITG oottt st e e e es e st ee s 66
242 RAEFERGEFBITIRE oot e s et ses e s s sres s ees e 69
243 BERBBEFBITEE oot st eeesse e se s ssess s s e s s 72
244 TERFBRBETAEE oot s s s e s s s st 76
245 SREEISHUE oo ettt r s s e 76
24.6 RBEFE oo s s 77
2.5 MINIX 3FEFBERR oot ee e e eee e v s e s s eseses s s e s e 78
2.5.1 MINIX 3 BIPIEBZEI «..oooeeeeeeeeeeeeeceee st sesese s eseeessasses s ss s 78
252 MINIX 3 HFEIHERRB R ....ooovoovoeeeeeet et eaeeese s sees s e s s e ees s o 80
2.5.3 MINIX 3 B BERRIBILE v esenscseeaeeessesesseessssssesses e 83
2.54 MINIX 3 B BITERRTERE ..oooooveieeeeeeeeeee e eeeees s e ses e ses e s e 85
MINIX 3 FBERREIIEBI ..ottt ese e eee s ees e s s e sses s s s e seses s e e 86
2.6.1 MINIX 3TRARFEAGLLY ..ot ee e e s s ees s 86
262 HIBEFGBITMINIX 3.....ooooieeeeese et erter e s st s s e s eeseieen 88
2,63 AFEIRTUE <ottt eet v e eee ettt e e 90
264 MINIX 33T oottt s e e e se s saesesa s s ses st 95
2.6.5 FEBRBEBGEFIFNIZIUIE oo eeeeeeeee e esees s ee s s s 101
2.6.6 FIEMINIX 3..ocooieieeeceececteeteececeeses s eses e seesses s s e s es s 107
267 BRDEHIRIL oottt tes e s et e eno 110
2.6.8 MINIX BIFBIARIR ..ottt e e ee s e emes oo 114
2.6.9 MINIX 3 BIBERRIEDITE ..ovovovveoevrsreeeeseeeeesesesenesseesseessesssessssess s s s sesess s s 121
2.6.10 MINIX BUBERRTIRE ....oovoveveeerscrceees ettt s s e et essessssse st ses e 124

<10 -



2.7

2.8

32

33

34

3.5

PACRRREST: I LD S TERY o352 = SO ORI 126

2.6.12 SERIREFFFIIRLIE «.ooooeeeeeeeeeee e e s e v et 129
MINIX 3 BIZRGEITST oot eeeese e e s s s e 131
270 BRBEIEFELEIR oo e 132
272 BRBAEFHITEIL oo eeee s ees s s e e 134
273 BRGEFEIITEBL oot eese e es s e s e s 136
MINIX 3 FIBTBIIESS oot ces s e s s e 138
281 BEBFEEI oo 139
282 THETRRIT oot eeee oo 140
2.8.3 MINIX 3 HF Bt B R B I 0 oo 142
2.8.4 MINIX 3 HV BT IR BB FF BRI coovvoooeeeeeeeee oo 144
IINBE et e et 145
................................................................................................................................................ 146
BN B FRBE oot 150
VO BEIFITIR ....ooooe et seeee e e eees oo e 150
Bl TOBEER oottt s s s e e e s e oo eeeeeee s 150
3L2 BB RE oo e 151
303 PAFEBIET DO oot 152
B4 HHT oot eeeoeeeee e 153
315 EEEFFBEERTFIL oot eeeeeeee oo 154
VO BB ..ottt oo oo oo 155
321 VOZRIEBIEIFR oot 155
322 FBRARTERR ..ot eeeeeeeeeeeo 156
KRV i OO 157
KV S 15 8= 5 75 3: 118 110 F.2 ¢ 158
3.25 HP BRI VORI oo e 160
FEBI oottt et e oo eeseeeeeeeee s 161
3300 BEUR et eee e oo 161
KRR 21 )8 S 162
333 BEIBEIE e eeeeeeeeeeeeeeeeee e 165
3.3.4  FEBHBIRBUFIIR I ..ooovomereeeeeeeeeeeeeeeeeeeeee et eoeoeeeoee oo 166
3.3.5  FEBHAITIRH ..oooovveeeceeee oo 166
3.3.6 BERTEB .ooooooneee oo 168
MINIX 3 FFE FO BEIE «....oomvernenreeeee oo eeee e eeoeeoeoeeeeeeeeeeeeeoeoeee 171
3.4.1 MINIX 3 ) ARUTAEFRBEFN VO DI ..ooooveoeeeeeeeeeeeeeeeeoeeeoeeooeoeoeoeoooeoeooo 171
342 MINIX 3 BB IRBITRIT oo 173
343 MINIX 3 FHRABETEIRET VORI oo 176
3.44 MINIX 3 FEIFF LR UVO BRI oo 176
3.45 MINIX 3 BOFEBALTE ..o 177
MINIX 3 HFBERBER ...cooveereereieeseeeesees e eeeeeeseeeeeesesee e eee e eeeeoeeeeeee oo 177



3.5.1 MINIX 3 BRI IR EIIR IR oo 177

352 GERBUEEIRBIIRIEIRAE o oo 180
353 R R et eeeeeeeeee oo 182
3.6 RAM B .ot e e 183
3.6.1 RAM BEBELEFIZRIE .o.ovoeeeeeeeeeeee et eee e 184
3.6.2 MINIX 3 ) RAM SEIRENFRFFHEIR oooooveoeeeeeeeeeeeeeeee oo 185
3.6.3 MINIX 3 H RAM SIRENFRFFEIZEIL ooooeoeeeeeeeeeeeee oo 186
B BERE et e e 188
370 BERUIEME oo 188
3.2 RAID ...ttt ee e eee e e s s e e et eeeee e oo 189
373 BEBEIRIE oo eeeeeeeeeeeeeeo 190
3.7.4 MINIX 3 F AR IR BIRRFEIRIAN oo 194
3.7.5 MINIX 3 R REIRENFRFAISEID oo 196
376 BRIEALTE ..o 203

3.8 ZRBM oot et e e e e e eeeee e oo 204
381 ZRIRAEIE oot 205
KR 8 2 L OO TR 208
3.8.3 MINIX 3 F R IRIRBITRFFETRIAY coeocveeeeeeeeeeeee oo 213
3.84 WRATRLIGIRENFEIEIIZEID oo 224
385 BHBIKBNEEFFHISEIN oo 236
38.6 BEIARIEBNFEIFHIZEIL oo eeee e ee e e e e e 241
L0 N et 246
ST oo et eeeeeeeeee oo 247
FATE  TEBEETE oo 251
A1 B BIIEAEETE oo 251
411 BUEFRFAEMEETIE oo e 252
412 [EREI K BIETRIFEBRDE oo oo 252
R B W=l v 1Y e T 254
I3 -3 N O 255
421 BT AT T oo 257
422 BT HERIIIFBEE IR oo 257
NI =i T 259
431 HEAUTTEIPBEE T oo eeneresseseeseseeeee e 260
432 TEER oottt s e e e e e 263
IR S22 22 U )2 SO 266
434 JRBETUIR ettt eeees e et eeeee e 268
44 BUEBBBETE oot ee oo, 269
LR W = 37 N T = 270
442 BRI T BB oo 270
443 FE ST BRI oo 271

<12 -



444 BRI TIE BIREIE oottt 271
445 BT BIRETIE oot ee e ssetes et s s e a b 272
446 BFEARMBETUEIBIEIE e saes s as st sseseesees 273
447 LRUBIEIIIRIIEI oo eeves s svessesssesssssesses s bbbt es e sssns e sebacnsens 273
45 TIRFEAEE IR HIIEHTTET oo s s s ebe st 275
B.5.0  TAEERETY oo sttt e 275
452 JRERGRTEAIELIEME ooooeooeeeeeeeeeeeeeree et b et 277
4.5.3 T/ covereeeeeeeeeeeer e eeeesestaestesessss s se e bes st esesssssesaasesesear s eeeseseneeeemeeenemseeescaencenenenen 279
454 FRIUTEBREBRIE T oottt et et s e st et 280
8.6 BETTEBEETIR oot s e 281
4.6.1 BHAFBEZEGEBISEBL oo ee s raes s eese s ss sttt 283
462 BEEATIRTEAE T, Inte]l PENtUM «.coovoeooeoeooeeeeoe e ceeee e eeeeeaesasaesas s e s naenaenaen 284

477 MINIX 3 HFRBFHBEMEIR .ot sae st bt sas s 287
B0 PIEETIR R oottt er sttt b s ARt e 288
B2 TEEEBFTE oottt a b st n st 291
473 HEREHEAIBIELEMIFIEIL oottt i 292
474 FORK, EXIT Fl WAIT BEET oot senssesstsetsesesseisaessisess s 296
475 EXEC BBETHF cooooeeeeeeeeeeetessseiessisssssssss s s s s sassassssessssssssssssosasassanssaseseonas 297
476 BRE BT oo eeeees s eeves e ssesasses s s sassses s ssssssssessdessestss s bssasssecaes 300
47T ABBAEIE oottt ettt e ettt en e 300
478 FHABIZRBETIF oot ee e sttt 306
4.8 MINIX 3 FEFREFHBEAYTEIR oo eeeeeeeee e see s s bbbt ss st 306
481 SkSTEFIBIIBLEF oo rees s sessas s s e st 306
B.8.2 BT E oo eeeeeee ettt b st et bbbt et ea e st s et s st et nasa et ssereben 309
4.8.3 FORK, EXIT FI WAIT BISEI ..ot iesesstesssssssssssesasssssssessssasessesesssssecsnns 312
4.8.4 EXEC BIZEI oo eeers e e s ee s sass s s s s s s s sansas s s s sas e sesssecen 314
4.8.5 BRE BIEEI oo eeeeeseeessessase e sss st sas s s sssasssesssss s ssssssecsssssebssssssesssenanen 317
4.8.6 AEEAETHBYTEIR oo ee st s es s eea st st et b s s s 317
487 HMEBETAFEBITEIR oo es et sss s sse s ss s ssssss s ssssessss s sseen 323
488 THTEETRTEL ooooooooeeeeeeeeeceeeeeeeee et eses s bbbt 326
B9 I oottt AR st 327
B oottt ettt ARt 327
B BB STAE TR oot rer et ettt e e e s e et et e R A A e e e R et h b bt re et 331
5.1 A oottt ettt b et A A ettt e b et eb s ar AR E et e e e an et ae s et nearares 331
501 SCHEBIBTZD ceoeereeeeeeeeeeeeereeeeecee s esae s sae s s ss s sba s b r sttt 332
50,2 SCEBIZER oot erass s ss s s s ss s st ani et 333
5.1.3  SCHFBIZETY oo eres et a st 334
504 SCHEBIUITED coeoeeeeeeeeee et eeer s eee s es e sses s esses s es s bsss s s e st s benssessans 336
5.1.5  STHEBIBEE oottt s sttt 336
5.0.6  SCAEBIERIE oottt et a bt 337



53

54

5.5

5.6

5.7

- 14 -

=5 OO 338
520 TRIBEBIETEIRZE oot eee st e s e e se st et e e e n et e 338
522 BARBEFEERLE oo tss sttt 339
5.2 3 BBA R oo n s v en e naoene 340
524 HBBIEETE oottt sttt sttt s et st 342
SCEBRGEIIEETH oottt s st eese s es st se e ee s een e eneneeeeren 342
531 SUEBRGEBITIIR oot ev st ettt ne s 342
5.3 A B IR e 344
5.33  HIEBIZEID oo eeee e e ers e s eessesassemas st e e s ssesa e et eteeeaennenseenernn 347
534 BEREZSIAIETE oottt ettt r e 351
5.3.5  SUIEBRGEIITTEERE oot st e e e e s e sees et es e reen 354
536 SUHFBRGERIHERE «..oooooeoeeeeeeeeee ettt 359
537 BHEGEHIBISUIEEZRLRE oo eeeeeeeeerev st e v eeeas e e senese e s s eeon 362
S BRIEBIZERME oot es e 363
540 BERIFIBE oottt sttt et rsenes 364
542 BB BT RTTT oot s ettt et r e r s e eea st 367
543 LRPERIBETIEI oot es e s oo nen et ese e st en 368
544 FHFITATE oottt s et se s esesetse e seeaseesanes s s nesasesenen 368
PRI oottt sttt sttt st st a ettt n st s e e e n s aneseaean 371
S5.5.0 0 FRTFIE oot e ee e er st ar e enns 371
5.5.2  THIEHERITIZE oottt s ee s s s e e s e e 373
553 BUBE oottt s e ettt ee s s et ene e ssneneneen 375
554 BBIETEIE oottt sttt et et e e st e s enen 377
MINIX 3 SUEZRGEHEIR oottt er et eeesesseeesesenseees s eseeee 379
5.6.1  THBL oottt sttt taeene easeese e s es e 380
562 AEBRGEHITIIR oo ee e eseesseseeress s s s s s st ss e s se s e e s se s 381
5.6.3 B oot ettt s et et eeseeesaenas s raseen 383
5.6.4 T E oot ettt ottt neee et eeerene 384
5.6.5 BRI T B IE oottt sttt et s e e r s eer e 386
566 HTEFIBEIR oottt e et ee s et e e e eenanees 387
S5.6.T  SUHFFEIRBT oottt sttt ettt s s eaenas 389
5.6.8 STHEAH ..o e ene ettt ettt e et neen 390
569 BIEFNILAIUIE oottt et s e e s s ees e s s senees 391
5.6.10 — T READ ZRAETERT oot rsees e s eeess s ses s 392
MINIX 3 SCHFBRBEBIEEIR .ot s et seees s esces s ssessessaes s s s sees s es s ens 392
570 SKSUFFRIRJRBTIBLER oot e e ee e 393
572 ZFRIBEHE oottt st ettt et 395
5.7.3  EFRIE oottt st ettt et e e 401
574 SFEATUHFBIERAE oot e st s s s ee e 404
575 B FREHIBBIE oottt e st s e en e e reenon 410
576 HABIBRGEI oottt s e ere s s s ee e 412



5.7.7 T BEBETETD e v vt s e s s e e s s s e e et e e, 414

5.7.8 BB R G  SIE oot eer s ee s e 418

5.7.9 U R B B FRREIE oottt ees e e r e 419

5.7.10 FABET MINTX 3 ZHME oo eeee e e e v esee e eseer oo se et 420

5.8 B ettt ettt e s e e e e ee et res oo 420
SIRBL ettt e et e et s e s e e e e et eee oo 421
AR I 2ok el e O TT 424
6.1 HEFRRIE— 2B BIERIBE oot e 424

: 6.1.1  AZBHIMEIE ooeoeeeeeeee ettt ettt 424
6.1.2  HHEER oottt et eeeens 426

6.1.3 B THAIE oot e e et 426

6.1.4  TERBEEER oottt n e e s s 427

6.1.5  SUAFZRGL oottt r s 427

6.2 FEFRNUFHETUBIZEE STBR (oo eee e s ese e e ee s eeee e 428

B Bl ettt er et e e et ee e 436

.15.



