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HEFFAH T RERA SN RIERE. EFNRES, —& EHATLERN TLMH,
med 1-5 pron, SIS TUETARSENZE, AEAREMNAKECSHER, [
RAR MBI ML, REARMNIWENA PR, @SS RURHE. &%,
#RfER
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BRZEMCE RN M RECLRE S ARE T HEA AR E, E1E
MUKMNAEE B &Y K, EENAERLL FTRMMURHEE.
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LIEVHEHUH TR, RN OB EIRSEN, REERAEEL
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BREBTRENGE, HRNBERRBAEHF . AUKENERLERSA WITER
%, HHRERRZK.

RINELHBHARENLHEBAHERAR AL ARG FriBEr, REHEIER
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BRIERZR D RERMRL, BiFSREBITHAENRFERMR, XEBRFER
ZABRIFERFIRR, BLREE e EMAR— T TBHORERE. —BTS, BE
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1.6.1 Linux &1

Linux REHRHARKE L. MNBEAAE, Linux #5192 H Linus Torvalds &5 (07
FRIRAAS UNIX K ERAMAZ. Rill, BT AZHEAE SRR Linux B8 EREK
BARERG, WXHE LW, Linx IURAEAE. RATH. ST RFEAN
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Linux & UNIX #fE REMISURE, "TLL%{ER, MIE GPL 85, wTLLE b XA:
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VIR B35 2 4 K24 Linus Torvalds i@t Internet 414182 KM T R /ANA R, HEHE
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Internet BUEREAETHENL AT O LA ZIRERE LA B /ML ER— S 8.
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() BREEMEBRHP. SR ERSK.
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(4) {7{t shell 2 MBERIFMRIIES.
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(1) HFEAREJLF2HERITRA . T AEBEE R Internet 8 HABSEAB 3 Linux &
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(3) AMIATLAETT F % B I RATRIN A B, B 0T LAUBIT I 2 i S8R L.
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BFIEHM, Linux REEEEHE TS HMBRERLEMN SR, W DOS. Windows.
Windows NT %%,

(4) SRAMMEEINRE. Linux @4, RKTMNE, MEMEEMLELc, BARNEN
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Linux 23 UNIX R&t, “&HMAMME, R, Linux #7E GNU # GPL 1]
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UNIX32V. 7 UNIX32V {380 £, UNIX REGE BT LLAT&T FbnMa Rl ar — &%+
MR REERE . 1980 &, {ARFISE/EAH T UNIX BSD 4.0 1 UNIX BSD 4.1, 1983 EAAK T
UNIX BSD 4.2, iff AT&T 7£ 1982, 1983 & A T UNIX system [[[#1 UNIX system V.

REMERBFET ILEZR, MBEUIFEE—/%—1 UNIX R4, %E IEEE
) POSIX ZRESMNIEMA, [ TMNE UNIX HdbrE TR E L ES LH
UNIX. 7Ef AT&T. Sunmicro 24 &) F# Ul (UNIX International) 1 DEC. HP. IBM
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RE——MALUIEIT UNIX BRI RERMAE UNIX. BRERE, RBEEREHWITA,
ARE-NRFEREBRM N UNIX MR E, SERFENEALH, TASEHED
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R G, AT&T. MMETRIME. UL K& OSF L5t THEEF. 44U ERM
UNIX R%t. £ BFERKR, UNIX EHERE, A TREREN M, JLES/ M EET
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F UNIX fk 0, REREEAMNGENRE, AAERERXNAHPBE, SanS &5
NWISHF, BABRERZRBHHAE. RTX M OHELY Linux 8/E RS8N A TM
ABERE RSN TF. M 1998 S5 2000 EHRBRAERE, Linux FEERERTS
L B4 % Windows NT/2000 ¥R T KEIE A .
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FEIFEN T RS, K4S EEGK MRS, A8 RLEs, MASREKY.
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A% UNIX A48 R A SR ) SCHERR B HI)E 13 5 33T UNIX KB U sTmkpo A6 12
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A 1984 Fild, BREFE TR (MIT) JFEHE#F Richard Stallman % 77, BIZESM:FF
KAGPREIHAREHEHNES, XS TEHKEESESL (Free Software
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EXTH PR B Z BN . ERAAANRIEME F, b EI4E T A A 3 ATE (General
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UEANE], GPL (RUEAEM AHE R ENB R B RN A h, EAAFTRE. SSNEF
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ANE BRI T K. AF8MATRET B BSR40 ARE, Tz E bEE0NH
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Linux 7] LA SE RPN ERRECKY, RETBEMN L%, RBRAANET Ak
K.

Linux 8] 894 ahHLY 2418 33 1990 MK K. AT H Linus iF MR EE RS2
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ENHEK A SR, TR“—S2TF, RTFMECHELT —4 PC”, Linus [FHZ .
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BRNEF, BREERERET Linux”.
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BMMELVEL . MATREM T HE VI L&A AVES FRBE A Linux WRBEXE
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F#) BSDUNIX FIBR4& B T ¥ B X Windows RATH, XEHMEL T KM LERIRE. F
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R R e A5 FH 2 BT AR B AR ) BB . B4, 24 Pentium 11 #%4t E A Bug RIl—# %3, Linux
B HRGE TR TR, 1997 F, Linux LHFEHAERBRELF T8, Fik
TRE (InfoWorld) FEMBERARTRFE, X —RIFEA 2 4Rk 2 & i #5.

%4 Linux E AR, —5 A FFREE 300 SR RiL 3 P 22 ME H Linux (413,
XM EA Linux KAEL Linux RITARA. %47 Linux ARENDMABRE ALK H,
fERI AFEAT LA Linux WEAMEE RGN HMARSE T HEE —RB#HITRA. EEHAE
B Linux RATRA D, BHEWHEH Slackware KA, &2 40 B 52BN Linux B1T
FUA, fEHEN A Linux R B9 TR AR . Linux X% E (LDP) £ E %% Slackware
BERERHM, WHRDAEE, B2 Slackware RAM HRDIAR S 14z, BT,
Red Hat RITAAMZERER S, NAKGES, CHRABMRITH Linux I7RA, 2000
FKELRITT 7.0 lAE; i Caldera MB AT Linux BN, EHREEE HER,
DUEH) Linux RATARAHBHIRE, BN HERIMH BluePoint Linux. Flag Linux. Xterm
Linux YL EE MK XLinux. TurboLinux %, iX$ R 1THRA K % %t 4% K A8 F R AT T4
A (FEXAEREER, B HFLAAER, EXHBEMHH Xlinux 0 TH#
BIIAEE).

BFRATMAEE & BHE SR A, (BEITERUAR X 52800 5B 4 R # B X
, SBEAMEMAZIFR TR, MERR—&8HF—Linux £%.

1.6.4 Linux 8A4SE

Linux BERENROREMER, UBSHHRPITRERTES, RiFXbEFN
EWIET, RBIMREMEL, RARBEOEE. AWEMNBRERSGED. WEBAKSE
Fa% JLAS 4 K B 7R Linux &0 K81 .

1. EOHé

&M POSIX #7E, —AMATLUEST UNIX BF R E UNIX. Linux RZREM —
B UNIX REMRMAERT, SEEFEANHARN, B2/ UNIX &%, —&,
KEML AL UNIX R, UK HFHAMBAELEE L L UNIX R4 .

TERFY, Linux RERUBRHEN UNIX REUE, —ANE Linux FFRERNHRER,
JUF AT ARG AR e sh7E Hofh UNIX R4 T SiB04T, SERRERTIEL.

Linux R4 [0 H RN REEENLAR P Ril, CARETER shell B0, BREAGLR
XWindow # 4. UNIX FHRIBEA M4 Linux FIhEEfE R TR BxLME. BE4E UNIX

EFRMEFEHF RE XWindow REZE Linux RE FEBTRIT, B RS Ak
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A UNIX R4 FHIRIEZFFHBR. EHTEMNR, & XWindow RZEEA L, BHK
HIFREANN Linux FRT2MHRAAL, EXFMOFAET, HPILEABEEELRX
AP SR, PR R AR AR AT LU L BUPR A it 52 R IXFE (R RS0 A J R 5 1) KDE(K Desktop
Environment). %3 CORBA HHH A, RHEEIIEEN GNOME (GNU’s Network Object
Model Environment) %, 1408 1E GPL, #¥aEmERBNER, BESINHDESEN
EE.

RMAZNKE, BRTRERGHHL. KHBRGHRE, B0 Linnk BIERSEM
M RmENAL, Linux REHMBPARP RS ERENYS R THELEAEEHERS
S BRI HIATR.

2. WA E

Linux #%08 FIZ1T 75 Intel 80386 2% PC Bl E, BUZE, tATLUZEITEE Apple &5,
DEC Alpha %51/, MIPS 1 Motorola 68000 & 5| f1i+ & HL L, R, —L53G Ak AR Linux
BB RTLLEAT FEHL. KESRE L. M Linux 2.0 788, SR HR4E RN
WRESCEF R B AL SR (SMP) MM, LHMETFHBAR T,

Linux REAIUULFEZ MG %% . Linux R FROWESEFEF R Windows EZAH
HEMEAL . BYINEAREBWNEFEHL DA BT RE RN, B Linx &
G R, ORISR BRI R .

Linux KA ZHS T FREEER, OB ARSIEEESENE.

Linux B SHERAMERAHRSEN Ext2, TTLERG @4 BN OB R PHLE),
RIS, B R LGB BRI RAH AR, X EFaEMR RT3 IERZHT 6 H 5 Fatl6. Far32
HINTFS 33X RGE A ELHFEA K30 R 4.

Linux RERAAEM TCP/IP thillkk, TTLIRMEMBRMEIIRE, SEEANS
FEMEIH. P CHRESE.

3. sEAh4AE

RIS EN AT, Linx WEEARAEREH . SAKER, REERZAERE
HBITE, HAKNTT BERTBHEEZE 8%, 57 HEXAEE, Linux §
T MR (Modules, R A4 ) R, FIFIMIEAR, ATLLA@HERBDRENG
HAAAF A B R ERN AN, T LXFERNERT USART, WERKERFT
e, MAREERRNRL.

FIANBEHRRER, AERKEAGEE BIFHNHSTMEYE, B, WEERNS
AMHRT W RGMRE. AEFANRRRENN —SEN, THSEHNELEERS
MBS RERICR . EE, MEANABESRRIBREES—, BEERN
B, ERABERSSFBREATRTEEMNR, SR LEEMABERTIENES
REERBAEE.

BHEIRV, Linnx ABERRAERAGHHE, FANMASAOERER, Fiak
REABERENRN, SKHRT AKNEIETHENE. SHNEHSREBEER— TN R
Ew, HE, £ KEHREZTENAWESBH T, Linux RETHRAE H# it
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WEAEF & B RA, Linux 7] LLSATRIBEME & AT ik RS, BABIFNT
GE Nt

165 Linux IXRRERE

1. FEAEK

Ff H A 00 T AR AN T AT — Fh R T R . B TREM R RSB T 844
i TR S M FT R 2 G, SEABRHNE, RERTH. W%, 8
MR TR TR, N REIRR BRG], BFAEEANMES SRS fERE YT
B4 T) RSUKE TN, N2 RBEAEREATEEM I, ZEMTFRIER R
B VI Tk o N

HHBAmFREEE SRS MR, A Eo6 T RS a R ir L,
LAEECR 4w, @id BBS. HHAHAH FIASMARERFR, ANS5—MREFE
WH. ML THEMREEEEERA R, REAKFANFELE, 2HE8ECH
kLR MEE, FREGPHREAE, RESGHEER, EAEELENLE, B, SAtE
T RE, R THEHTR, SHIT, S XEALBE, INMREFRBETR -,
URIRIEE AW T E. EXFNFAERP, BFREBSIHTE, miTk2Hbas
)4 HEAIRS . BH THEESNED, SN DRS00 R 2 a8 KMzl .
X TR R “ 40”7 (Bazaar) B, Bazaar iX/Mal 38 0 M4 RA, B TR %
BRWE, RCREE, 5IRAME, REFEXRSHMX, 88 B THHHREL R
7y KR AR SR, #E 8 Cm™ih, Bhl#iTaREs. EXHTRERT,
IFLLOPATHRES . kRN 7 A VORI, HAEE MR 3 R BIARF R L 1E s,
A8 B T R T PR LA B R4 B R B A AT AT SR O ARAEE

A A H RS TIRARR LA A RN SRR T A8, RE T FRHH
ER RS, TR MRAR, AFEMARE. Bl EREA G R 0HIEARR,
EFPIF AR A WOR T 1 & KA TF R BB A 2, KESRETFRA RBA
BT BHRMMFRT. KEFRARMERSRBI RS RE, KK TAVENE
H5E), IHE A RAREAS B R KRBT AF— 5K 2\ A #BAS BT AE 3 b 38 ok
AN Z IR AR, KR TR EE Rk BERKES .

2. MAERRA

ATHEELEFRTEARLEESEGFET, B LR FEEE 1
R 425 ) 1 B

Linux ABKAKRIM AL, —HBWERER, TEATRIT:. 5 —BKEERE
WEREFERM, ATERFR. dulf. —SEiFt. SRHSHSEEEFERHT.
WREF R BBt R T UNA FREN, BAEFRN T2 TNRE, neke
WRBTAR M. %M Linus B0 A, —BEFENEEEBHORE, R hFnik
ER, AT R AT %,

BRBBRAFSHEAN xyz. HTFREMKE, v RBH: MTFHFRMEH, v £
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LEAHR R W K — R A 3

XA PR LR ARBEIR, FAG— A EEHSREL D, ABITRARRHE
R K By [ R e e AR — N SRR T R A .

44>, Linus [EZEEWS A 7 H &1 Linux REIT R AAEEMBMIHER . Linux
A 2.x RAF S BR T Linux FFABMAKIE N HATTEFRBEAME. Linux Zl
FF &2 I 44 B id SR A SCPF/ust/sre/linux/CREDITS H1. X288 A (48 Kk B W2 T HEHE,
REGMNELHLETE, THEESABHLEER, HEANEHENTY, BBAE/LE
HZLHEMRMEFREE, TELEN, XEASERTHARORFE. Wi, THEFSE
EEMAATAEFEZRREHNERAN, FIHMNEZSH T ERMOMRL, BixdERER
HEFEE CREDITS 1. ERXEA, AET Linux BA T RATEHE.

B b, UNIX FFeRBE, tRATRUMFRER . X{#H UNIX LRt
HABRERERABENR. ARFIREFRARNEAERIX—AF, FAXMHFRHE
RESER—KHF .

3. BARMARKA

BEFE Linux B OMNKRE, SFMAERE. REFTE. XRBERNRITRARE
ZAEH - Linux B3 K4 B0 RN HBRF B0 K DR, X—1), #$78 Linux
BN FERM ARG AW T HE.

HTEMEE, Linux E£ENKESEEE T /LE, TEX, BEHKEZHEHF
81T Linux %2, NARBIRTER, RN, F2RELREEIRERGERIRERN
2, XEEY Linux 76 E K R EE TR

Linux BIEREET E W K BEARIF RN, B KRS HA BT A S EBHT 1)
B, BETHEHEAN, MNFERIEMREMES, BIACKHIRESE. SHE1EX
Lo 77 TR, BT Linnx AHEAAE, FREFMESETRE, HEGHIET
Hifd B, 4 Linux B8 — S HE MARLEIE T BIFHHE.

HATEABREERORET TER 1997 €6 A 17 HEERLZFERT LN FEIMA
H A B £, PIBE £ http://freesoft.cei.gov.cn/freesoft.html, X BE & — AN AR A B84 BE,
WRE—NAHKGENHERRERE. BNRERTHE Linux EREE, #£4t WWwW. FTP.
DNS. News FIHF4AR 5 -

BIAHEHIT 2K Linux AT, #HERLAY Linux B2, 4 BluePoint. Xterm
Linux. Flag Linux 5%, FIRRRBERFEER. HAZFEMRS .

BEKE, EA Linux RBELTF—MHBRIEHER, MENTHFBE, LHENA
RpPL, MAEERREFROARELT.

EEAE Linux, UEBMAETE, BBE, EXFIETNHEE, REBHEHY
RERFHERITT R BEAE, 7 Linux V& XM A CHEE, BEBTF Linux R FHNE
Mtk

4. ERFH

Linux WEESHIRRS A EERBEHIF. RARZAPAREAL 3 AN,
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RAE £ @ A BB KRR, EEH. EMEGREE Linx RET IR
Linux ¥ 5 f1)" 72 N FH (R 2651

B DL HEAR . BEEAN EBHEBBARMEREH Internet 7 IZNH, #
AR BAER AR FHas. ENT S, 2000 £47% 3122 & FH, 4000 £ 4 VCD.
2000 % 5% 2JHL. 7000 £ 77 5FFEHLRI 4000 HEFHEIE. ¥ PC URET WA
%, ENHREENE BBRENRAXRAENNATE. R, TR Intermet K BHE,
RN G -, 1998 &2 [ Internet A P #1E 200 73, 1999 4E 6 H it 400 /5, 2000 4
C2#id 800 J7. mxf kB XK 8B SR P B, AR RN TR
53T F&, T Linux REA G K FFBEFHE LRI E MU LB E AT RBEARRNE
B, EASEEIXBENRAIE, LRI .

AHARRR YA REREREN A — NEESH. U Linux A VAR, HBEH
BHFRER, KERMENEDIHRERZERERERBHLRBSE.

WHh, Linux ERIRERS. MAKG, THEBRGET R TARE Linx KERNEEY
M. REREEEXRRE Linux REHAOKFESS M. NEAKAEXRBIREQHE,
M B R4 T RER RIS TRFEARRRINZLRE B TREF R Linux 4 L8
A

A FE NG

BUERGRA - NRABY 2%, COREAADRRTREEFFEM P EAITENES
(RBAPHD ), TREIAROIELENER, ARHETE, RETE, 42, A
PHROOEALEED, 25 R0,

B RGRRNZ LK — B, Bt fod it HAg R, &5 A %kaR
BhiE TR,

EkSEAXGRDT, BUELGF BRI, RILA, At ENE A, ANFL
RAETE, AAEEFETHANTE, i FVETHERIK. A TRREAMTE, JIAT
PABEAR, ABRBFRFHEHT, AR AEL, LELFRFRTHAHETARNAR
& R#BerE ), ERIIAT SEAFFLPITHA, HRLEBHREAMR S d it
BR%. SUMRBRGASRETARAAEAALSLE, BAFBALFE, Bt
TR TRAERERFRAME, LERBANI IS A%, AT HNE L IERFHT
KRAENERGTENEASRT IIANT RRU A%, M E RSB T MRS Z
G FE, HEMAKGTRERT RERUAGYE A, HA XA RTHRG T ENE
REATHR—FE, MARBRTAPHER, BETEAH TN,

BERGOREFIMERNL. XX, ¥, A8

RIERGONEM—RA AR R BREH, MABEH, BRABLEHEREL G
MY LR FE.
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1-1
1-2
1-3

1-5
1-6
1-7
1-8
1-9
1-10
1-11
1-12
1-13
1-14
1-15

S

A RBIERSE? CHWLERA T REMAARFIL?
BIERZ KRB SIRAT A2

AL B R LK HARRAT A7

A ABEFINBIERTF I RPATHA?

WA T I 5 B E A B R AP ER .

A LB IR RIERS?

TR ARG R BRI ?

KR ERAE RGN HIAER L85 45 2

KN ARG LR L2

BRGNS EMERT? 57514k
MEHNEEBEEWE ERINEE? NN EEEFRAA?
NEEEAWLETEDMR? EMNNEEFFREAA?
WEEHAWMETENR? SN EREFEMA?
WA ERAWMETRMR? NN EEEF R4
BRAERGRG T WL ANED?



£2F H#HEEHE

AT HER

HERBURAT —ANEFERHBRY, BFNEFAATIRABRTAN. £
EREMARURET, HERRRERESRTAAGERES, @E2LE CPU AL
FAARYG, HEEEEIRUNAGAR TN L~ KEFELIBNQRLHEA.
KA. MARGAR Linux 42040 A 408, BT AENF T, E AT ELATAS:
i AR ey
#AL R . RAB IR
HEAZ 4G4 AE
Linux #4234 i% B #4218 15
#HEYEFE LR
KA A B4R

2.1 HEMEARES

211 EFRNFRITRASE

I A2/ 0 RAT
B AMITR T EHLE RN 28455, B DEPRIKTF . RFRAT R ERER],
BRSNS RIE--MAFRIIEMEFR L LEN, E3EESRETERK
AR IR BT
Bl MR, BREMARIE, BEEENKE, BERHE R AITERNETEL.
AL C. PRRULIANMEFER, EH, Ld3 MEFROBITIRGFS: 1-C—~P.
T -AEFBPRHEMERR, E - NATFE R E, W C BFERYE T
3 iR
S51: x:=a+b;
52: y:=x*5;

53: z:=x+vy;

MFEHFE C FHITIEEE: S1—-82—+S3.
2. LA PAT BT 69 M4
(1) MGRRE . b TR AR 1 T2 s 12 PRSP BT 40 SE BN 44T, B R AT — R R
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TERAPIT T —PREFR, L FRIBSTERBEIT T KL,

(2) #HPAM. BFRERERE FETH. BFETem5SinE, SERIRE
BRERES, R EZEFES A EREE . RFRITHERL S R OIS E RVEEGRE,
AR AW

(3) ATHRME. MFHRATHRREERTHEE, R RE 5 HATERE RHATHRZ
kX, AEMANVIGEHAAR, TR EFITEREF, SREEMHFK.

21.2 BEFNHEZRITRASE

1. FAPATEBA

BIrfHRERERZERFER—HEIRMBEA R RE, XENTHBITEHNRASEN
REIRAE ST, R BEUR AR A R BT SR — b A B R MR R R

Bl 2: EH 1 FIBRFH, 3NMEFRFES I-C—Pil#axX R, WEERE 3 MIhagk
LT R BFE L BF 2. BFI, ElFiTEFRRRTRX RS 5 h:

R 1: 11-C1—P]

BF2: 2-C2—P2

R 3: 13—+C3—P3

X Z, REMRETEERITENENEF | {TEMHLER. CPUENER 2 #
T2, AMAREEELTTFRARER 3 O8I, B3 MEFBPL. C2. 13 BT,

PRI RIATAT R G50 —AEEH FH ML R B BRERIT SRS, HiR
TREAEER LEHES, - MEFEROPITHRER, 5—IPEFROITOLTE
f— AT H A

2. ARA K PATE 94 4E

BFEAOFERMITEARARE T RATHE, BH™4 T TR & 50580470 A R85
FHAE -

(1) mrtE. BFEEFRBATH, BT ENKZERERE. UL TRFA—TT%
MAHE &, BUEREERBITHREFZ MR T HEHAMXER. Flim, 52 PiHRHN
TR 3R, 4FF 3 EARTEFR P, MIENEFER C2 BHTEmet, N4
FTENHLINAT P2, TIMCHHITENHLBARFF 3 GIB ARG, BUSREY 2 B 4TEnbL: S,
I A EREBETVHE, O CPU IEAEAT C2, WILAARRF | BUE BT A BRdkeEiE 1T,
HHLF CPU. HEHIAR SBHEBRFRE “BIT 8 E—3T " XM a WS s e,

(2) REHHAKE. BFEHFENTH, RN MEFLZERADHEHER, FiixX
ERFORSHHBMEFRREE, BEEFNETRETHEAME. X, EEFPERT
i, LRZINHMERFOER, F, LYEBHNEEIMEFSEN, B BEELH%E,

(3) AT, BFEHRIATH, BFRETHAMY, BHSHELEZTER
¥, B, FHRNMEREFANB, SIEE—AFEN, ¥HENO.

B A:

{repeat
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N=N+1;
until false
}
¥ B:

{repeat
print (N);
until false;
}
R A HIFEF B UARIMEFIZTT, BTFEFANEFBEENER, HANSER

ATREANE] . B, 4FRF A FRRJY BB TINEBEARIER, TEMSERK 1. 2. 3. 0 T
HIEF A MPITEERREF B 10 2 (50, TENMSRATHER 2. 4. 60

BFAFRPATH, BTRETHANE, LTHEERSFREFHIITEREX, M
MAERPRL T A HRYE, BFESEZRWITE, BRITHIOFEMGEE R, A
REMGRNE AR

M ETERIHEE, i TRACFE. MR ERME, FEFBIE D RRILH
ITERASLE BRI A LA, BRI T RIERARITNEMM TR, X Tk R
RGN AAWBRFBRBATHHRE. AP, DRERI RS, hRas, B
FAEA AT IR U R ZREN R ALY RAAEN . KR EE AR
WPATILRE, NREFRICE BRI A BALL, XA R A AL AR

213 HBENEXSHIE

I #4269 E 3L

HBERRERG P EES. BEENMESE —. HEAOS R 20 e 60 40018,
HEE MIT CGRERREE T8 HFHIK Multics RZER IBM (# TSS/360 £4h 3| FRY.
MARES R, AR P adir £ e . BAIES o i LA,

(1) HERREFHN—IXBIT,

(2) HPRRTLUMH MR RIITHHE

(3) HRME - MEFERTHENTRRVIREMET, 7F— MY EHITiLE.

(4) HEERFPE—NMEES LRETER, RREHTE R RMBEN —/
FSL AL,

(5) HBERHEN. FEMABMKED . AKTLEIR 3R, BEEhRgg
HZH R,

THITRHEBRMNEFZMMXR, Hl, & Linx BE FEASEE vi #1758, R
HITHZ/NEO, REZNRRLHREH, vi GEBE—ATHRTEE, FRBSTER
RAFIRBRIERIE, xS FXE 4R RS — RE T DS ng e, 5
— DAL T ARFERE.

WER R F RIROOT EHURER A TERBENIE, HERR AN TR, &R
IR TR, S ARMER, TLRNFEEAN THEDR, BHSHRRGRS.
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XA TR TAELRAXRRAT AR R F R BN XR.
HRAEFREANTEFRMNES, EXEEVBRR, SNZENEERHWT.
(1) BFEBESHEES, XSALMEA—HRERBLERE, NHBRRBRFN—

RPATIELRE, REEHEE.

(2) BERERL —MEEMATIEITHIRAL, S AR AT, HERIENREHIE
AR RNFAER: BB F AR — RIS AT i AT T 3 R AT .

Q) BFN#HEARE - -HNNER. —MEFTHEANERILHE, — M EE
HAE s b AT F AT HE FAERF. —MEFIET —k, BRIRT —ANE: Bar—
MEFIET 10K, #rEET 10 R,

(4) BNHERAEHRPITERHEEMEHAMNXR, ERE AR AT
e, MRrASREBEN, REEXHREPRE.

2. HAZNHFAE

MWHEBRSEFHIX N LLEHR, #ERHEW FHIT.

(1) Zh&tE. #BEEHEBLENIITER, Hit, shEtEHRREANST. #
RHAEm~E, dRETHRT, HERBRENEEHRT, HFEBNTRNT, TR, 3
BH-ZEaEY.

() HktE. RR\ENHRLE, RETAED, foE—RIEERARNHIT.
HAMRERNOEERE, FANGUERERANEERM. REHEYE, TURBRLN
e

(3) Msith. #HBRR—AGEMUETHRARL, RNEERZE DM EEEEN
MOLRBERHEARL . RARBEBRMREFE, HARERN— MRS MET.

(4) RI#. ZRBHFREE QML o FeEERE R T, REY, #e
BRI HNET. B—HIEESBEFPITORTERYE, FEik, 7 0S F LR
R RUE & P 2 R e th iR IE 1T .

(5) LHNFIE. W& EE, MBRLBRHOEFR. LEREHERHR 3 8948
H, WFRIX 3 B AR S .

214 HEMNBEXRKSRESR

1. A6 3 ARARKRA

RIERRENNDERRF SN, — D HEMNCIRIENY, BELIARMRES. B0
ATLLM R GE R TR A B R BT ITE, REREAT SN CPU. SMEEM (RIERE. M
THE) . ARERZGT, HREEENT 3 HEARE.

(1) BMERE (Ready). HBMSMBELHL, BEAHMBECEH CPU, bl
HRIAREIETT.

(2) $ATRE (Running). SMBEMHL, HIBCHRE CPU, HEFEEAIT. &
BAEYL ARG h, R - PHELTFHRITRE.

(3) PFEERE (Blocked). #EREMHEMIMEE (MSHLMEERRRE. %
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B arerh . S HABEERNESS), MENTEETHRES, FRAMERS,
AR A EFRE. L2, LTHBRERTENAREESITRME, B CPUER,
EZfEH. RET LT XFRERERATETEZA, EEFCIHBR Y, HENER
SEIR 1R P 2 R R AN R R IR L MR HERR B N BA B

2. #AZRAHHR

B IEREE AT HEMRE, CHEE SRR REFOTUTRETL. *t
TR, LTRERENERE, CRAREFAZHETLENE, ZHABRETHIT,
MR, ©HREREHEIBITRE . EERITHRHEORY LR, nRESEL
ERIR A CH Mg ERITe, ZHEEhRITRERZIMERS: A LEHRITR
ARERE, MRERAREESGMERBRYRITZME, #2 EFgkaEiiT, 2% diuT
REFHBHRERS: ML TFHERENSRE, LDEHTEOIBEEHE, TN HHEE
REZARERE . W0 2-1 FrRGH THEN 3 HEFRERSREZ AR ER.

SMEEMRE

B2-1 HBHELARERER

3. FIAdALRAM S HAERA

BT LR 3 HEAREUS, BERET EIATHRRE. FMTERRE, F L
R RS, —MHBREERES, AMEERTERERS, REATATRLSTLEN.,

(D) SINEERENHRE.

1) &3P RER. YRERPEECHEFETHDRREN, $EHE8E
TR, BHEELT.

2) R#BHER. ANLHESEEREHCHENTHE, UEERAEX%TFiE,
HE AR FiHEY ENES) .

3) RARMHFTE. UXNRAFHITAANRE, REANTHNELSZIRMH,
B AEEMBEER.

4 BERFNTE. BERAANFEEELLHE, LEREZITHHREFE
R T 4t

(2) HBRREKER.
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U BERERRENERM, SIAEERELE, #EHORETHHET. EhmeE.
VESHPHEE, #ERS. BIEFHERE.

— M EBRNESIREHER, RZAA Suspend Fif. HERAHABERETHAIE
shiRA, MLARA Active BiEFFERITEHE (BIEBAFEIRS), REAHTHEHT.

FHit, SIASERRER, #EZAEREHRBT 4 HERSERLUS, UHNT
LR IR

D &SRS — RS . MR TEE RN, 1 Suspend i3 REE S,
AR EHT AR ERERS. GESIERERSOSEFEEHRAFRTES.

2) EFHAE—FIEEE, SHBLTESEERAN, A Suspend R iEH K
BAEIEHERE. YR SHARHEGRE LG, %% e PSR A A1
MR .

3) BERME—ESIREE . T HIERSRSHHBRE BT IEE Active BUEE, #
HEANFERERE.

4) IEPHE AP . ATk PR A UERE F 0% BB Active BUER, ¥

TR EHERE.
b

WmE 2-2 Frnéa th T AR ERRENEBRRER B LR,

H22 RAHEEREMNZEREESR

2.1.5 Linux #EH8HKES

Linux REEH—MEE B EFUTILRRE.

(1) TR (Rumning). Linux REFH#BMIBITRERTZESE 551”7, B
FER. FEET EREAREPHBITHNREFRRE, SBLFREEETEEL
TRERSHRZET, ERUWETEA CPU BERXS. RENN state BUE N
TASK_RUNNING.

(2) FFHRE (Waiting). R EESEEAN MBI, Linux BEEERNSER
A — 35 HA A T o T O S AR AR RN BT o 7 P B AR A BT HFRREMBERE
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FRHFEANFHNENRE, TPHEPRARERE T UG SHRETNEAREREZFHFR
&, MAA M ERPRSHHEBRFAEHRBELEHE, FREFSHE, LRSS
ERMBRFRRIZEHEE N M,

(3) T4 EHRZA (Interrupt Routine). S6F 4R H— N H¥E S (ATRERB &
AT MR, BATEEEE 10ms KK —IRFE%), FRTEAREEE. HREN N
state {5 % TASK_RUNNING.

(4) RYEMME (System Cal). REEMHESHEPWRZ. —NRERA T
WARN AR, SR —ADFERE. HAREXIY state BU{E % TASK RUNNING. #it
REBEFRPRE, WEX NEE TASK_INTERRUPTIBLE. TASK_UNINTERRUPTIBLE,
TASK_STOPPED. TASK_ZOMBIE %.

(5) MARGEMAIEF] (Return From System Call). 8 4518 5 LR B 8B 4b
BueR#ADRENERE. EZRET, BEAEETTFEAHEERY, REHESE
ReFE . R A RER LR DI O R, RIS B — .

(6) MEERE (Ready). T IHRAMMBIEETEFLEH, EHZIAIILIESE D
A= HERS . HORART R state BU{E % TASK_RUNNING.

P 2-3 Biash Linux REGERKREH RSN RN —EMMLERE, REERERL
BEALENARE, EERNEITRESAPITHRERIRE, SHRELE %8,
ARXSRET Y.

1 Y
ARG i TR | l—{ 2G0A |
]
L . L

Y I Y Y
M 2-3 Linx FERAEEHEE

FRHFRRE RN LN S state FRIBE —— X5, {HEEBALIE, state BUES ik
KIS RR SR 4 HA——XF . Linux REN BRI HIE A state B 5 IR 2457
FPRZ, FHHABME LT 5 FREERA.

(1) TASK-RUNNING R7, Linux REFREITRELGFES T ERBEAREH
PITHIRERMRE. ABREAZTERL THRERERRET, EXLWAT S
CPU BYRKRX 5r. KHH current THH, FrUlBERBMHBELALRERE.

(2)TASK-INTERRUPTIBLE R7Z, ] h Wi ) F MR A . SR F A S5 RSB, Linux
RECEENSHERAE— PSRN THERSERENAT NS SRERR. LF

S

W
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EAREF AR EF/FENBMIENRIE, ThW SRRSO T U SR
HARERESHAE.

(3) TASK-UNINTERRUPTIBLE AR#&, FE[HErERRRA. Ao hEEreREniE
BREAEGFRHELTERE, FREGESHRE, YASHSHNRRBIZEhEEN
H .

(4) TASK-ZOMBIE R#&, BILRE. B TFRERFH#BREX L, INMHEERSE
MRBELHBRZE, ERFE PCBER, X EH PCB {H & ##H7Y A03# 72 5% kb T 5
RA&.

(5) TASK-STOPPED K&, HIFKE. b TEERENHE BT R HBTREH
Bk, FEEMSHELE. e FRRRENER, ST NS, REAGER
xF, BHFHNBAGS.

2.2 HFERIHER

AR - NEOBE, HEEFN VOETED. BREETRENATSD, BBk
ROCAURE. AT HINEA LA, RAGHREHERE. STEROEASA. B2, M
HHLE AT, WAHEERR? #ROENRELE CPU i —REIE S
HIRT BRI AT IRAER AT, AR FRIE (R SR R RGOk, (BIXPHE (AR
BHOCE, BARBHEAENE, Bk, EBE SRS RS ATRE. A5
FIRFESE, IXPR SR GHFR b RS 5IER (Process Control Block, RiFFtESSIH). .

HERR (AR I 0 MR SRR T S AT R, T SR S M R TR L R BT b ) TR
FHRIERT R, X R RS FE ST R B S RO RRERY . e T ERR X 8040 1 28 5 42
HRRHPIT R SCROTRINE EL AR X, DI, 76 AH4r BMeH
ARG, REHSARRENED, HEOEEHTHEEAL [ PCB
. BTSRRIl R AR MBS AR PCB X 3 B4k, | EFES
WA “HEBE . FESHNBEEN PCB 4H. BFLY | NEXS
RV B 2-4 HREEARAER

B 2-4 FTR Rt PR A0 — AR Y

221 iFBIEHI% PCB

W LA, PCBRAE-NHENHEAER. BHEENBESE, HRELGPLAE ]
BIAESHAERANRSHRIX. PCBEFRBR—AHBIONBGE. BRI RIBITH,
HFBRENLE, EHSHEBRZAMEHL, BR, A7 RBGXEHAXRNBREILELE,
IR — MR, MEAGEH PCB, R/GRIE PCB d1195 A B Ll Ny EE
MEH. J—-NEREREIIERE, REBR PCB, #EHMEZ HT-.

R, PCB ZRTHENLERGEEE, BATEY. REREREANERTR,
HFEH PCB TR EMAAREE LPEFAR, LA INEE AR R 4 MRS B3R5
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R, LBHRE. AR AEFR. HEZHER.

1. HAZAFRIAHN

HERGRART A TR — R, —NERERE UTERRAR.

(1) HEABRRF. ERERNRERSE T, A5 THERT I8 FRF
N, CEFER-NHEENFS. REASATEERNTHERSER.

(2) HRSMERAR. EHURERGE, AFRHTRE. Brdm, SamAr G
) E AR R E A b T RAREROREAR, BN E QAR T HBFR.
A, AT EE AR, AURSEE ZHENE .

2. &EHKE

MEHRESFRETEOLBEINERFTRINONELR. LEBIEZEITH, F2E
BEBEFERD. HOEHE TR, X&ERELMRTFE PCB P, LMEEZLEEE
WAATES BEM BT A SR EIT . BN FFROEEHTEE. HHTHE. BEFREFE
PSW. Hiftkfakt.

PCB A & 16 CPU LI R 45H), LUFFEIE AT RO P DL 808 .

3. #tAERAEE

PCB i F7 13— 45 55 3 #2 A BE RO R X 3 3 K 915 R

(1) HRRE. R LATERE, BN B R R KR

(2) #HBMER. BTHEHERERLENARERAMNOEE, REEBDIHERN
fR5E 378 CPU.

Q) #RBEHEFRFEGREAGFER. NS RHENSREFEEEX, g%
¥ CPU fyutfe), #HBCETHE%,

(4) FHBFAERRE. HHRHIITRESEVEERSHISHRENEY.

4. #AEHEL

HEEHE R R

(D) BEFENSEAL, EHRENORFMEERFRENNFRI RN, EE R
BZARE AT, BEM PCB 4R 3 H R P FI%UE .,

(2) #HBFBREEYS, BB BRRSMEREEN L ERNE, 0S5
ettt FSRY%E, AR 2 R PCB .

(3) BEEER, B—KFIH TH CPU L4, HBEMENAEERLCS S H %
R RIRE L.

(4) gEEciast, ST ABHE PCB FTEEBA SR T — it #2 PCB M8 #oht.,

LREURFEERN, RATBY—/ PCB; YHBE&ILE, R4EW PCB,
ZMBERKTHEAGFET . Bk, PCB RHEBHFENE —IFE.

222 HEZFRMERAR

RETHWEZER ., LTRERSNEERENHIETA LA, 700 6 B E X ar
AR 4 T AT A SRR AT A MM, HH S HA200 PCB & 49y A LUE kK.
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—R &N PCB FMARAXFEM X, BEFXNERSI H .

1. &hF X

ST ABREE. BASLH. RERAMEHEBNRE T RN FERBENRX
WHEHMBE AT, FHAHEK PCB #BERX N EP, WHE 2-5 fim. XM RENF
WEHECBERRE T REFEMNFAEMGRENRAKE. YREBH RN LV, ®aE
FRTCIE A P AR BRI . B RSS2, AT CPU BN, AERSEE
BRNET, @FENEARBITHR, BRTRAENE.

|pcB,  [pcB,  [pcB, e | pcB,, | pcB, |

B 2-5 PCB &SR ER

2. #aEF X

BHERAXARLSERAO LR, HIrH SRR AR FR A 4 5045 B8 7R ) 1 BA
5, i 2-6 i, 8 CPUWNR T, RTFEBITREHBHBEE—A, TUH AN
F'Ef PCB. & TREREMHBRATURETA, EIHKR—4RELAM, &t PCB
ZHIM BRI BEIRETIE R —BABIR PCB @B, ZBAFIME —/ PCB B AT 41k
M, BJE—4 PCB RN 0, RRBLER. CPU AERFIRE— PCB Hi%iF
PR GRS, SHBNET. FMARLEATIH PCB ZHBE—HEEEEA.,
PHERFIFTLLA B, SXTNAFMEERR. SENMEFEAEEIHEN, AT LHEST
FPHZERAF] L) PCB 3% BB FAFI, IEFEIEAT A AR 40 th TR Aok > 5 e 0 Y 17 S 36 /2 10
Wi, RENHERS, WAMMNHERT. Linux BERGRENAXFHRESIHhA
LHR.

[fof" PCB
0 S

IZATBAFIIRE
PCB PCB PCB
—_— —] 0
B AFITRE
PCB PCB PCB
— 0
PHEERAZ 1 #REH
PCB PCB PCB
— // ?
FHEERAFY 2 $5¢
B 2-6 PCB ®#HAFIREE
3. RiFX

REMEAHARORSRILILKES R, WRERT IR, HERTI RS, HEZE
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FIRAENFRERIEREAFH —LETRATY. ERIRIRNREF, ERAHM
RERAHIHEA PCB £ PCB RPiItst, Wi 2-7 Fiom.

| PAT ST =} > PCBI
MEES % PCB2

E— PCB3

g F e PCB4
PCBS5

FHE&RSI%

— PCB6
Bl B et bt PCB?

K27 PCBEIEHEM

2.23 Linux i##28y PCB

Linux REHHERFR AT . ZREAEREHIR PCB Fl— /M5 b task-struct [H14
KRR, RAENXSE Linux FAFSCH include/linux/sched.c. Linux &% PCB 4
UFER.

1. A {E 8

ﬁﬂﬁﬁﬁﬁ%ﬁ,quﬁﬁwuﬁ—ﬂﬁ$%—+ﬁﬁ@§$ﬁR.ﬂuTﬁ&
HREREA P, KA HEER, FMERBEXNERESHE bRz mrER. X
R EERAFEHES. HPRMF AU B RSEREXREEESE.

(1) #BPRRS (pid, Process Identifier). 2B, MERKL T —HERE
T, MERRIRS . ZE-AARNAT 0NN, C5RETOBBEE WK, LB
REXZARI e, HRBUXNMHERIRE KL,

(2) P HA#RE (User and Group Identifier). Linux R %5544 A i 2 78,
EBRARIZEOEREN RE MRV ANR, LHARLRFENLRLWE. Linux RATHE
R EH A EM AR, XA R HE T RGN -/ B R ERR. %
AEFBRRE. BHTTRAT, XLRE MBS CHNTEE. RAFEPMRZLH M
HFP=%p,

(3) EHEMEE (Links). FXREFOHBHFTIE AR, IRXHBHFIRES,

2. ARSI L

(D) 4R RA.

(2) AERER. WREMRER%.

(3) IWhHEE.

(DIE(E{E B - Linux XA UNIX #2168 (5 B %)
VIEFENS—HERNE, FES RN EAY.

{5 EiH, th 3L FF System
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3. AR RAZE

HERE BiCR T 5% LB SR AYR . U RE L RITIF
s 8%,

4. CPUAH1F &

task-struct #& Linux RZ QR HIHR (PCB), i3 PCB f#iE, REAHHENE
BRI AT AR, BETHGATER ORI,

2.3 HEREEH

HRMA BN RN AN EET S RARES. MEsREH, RRERAEH -3
RAARERMNETFBORGIE . BN L R et i S RAE M %, Mk s £
BREMEFEITONE. SHRBELZHEN. 8%, EREF FUTHELEAGRE
THRERIFRIFBUAR Y IE . FUBRIIF MR ATl . B 2 AME, —RENBRSK
i), TR RRPTHEARFTE, B—AAATHEMERLL: 5H—LRIIEERHN,
¥ REEABERRFBRA RVFIFRIIT. XHAFREHERES THIT, HRYTER
FARGEEFHFEN TS E KA. .

REAEQR. BH —MERUR B R RN, #EE18 AR AR BOR 52
EREYRE. AT EREGINEERCIREE. BHRE. PLERENGRERES.

231 ifRMtIR54L

1. #AEee)R

ELERFHE T, RAREBARERLTIET, Fit, AMERFRESET, BIh
eAEEE. RECGAREUBMNFHER SR, FEE. A FRERS%.

—BRGRAERCIEFBENOHME, FLZAHCIRBEE Creat), #it FRSEH
H M.

(1) HiE [ PCB, AR HIEREME —FEEFRAR, HFMPCBESHERIN
~4H PCB.

(2) AFABSREE. BEFRBREOERF. SBEAPERAERAFEN.
SR, RELAAEFHEERTAERO RN WFFHAAEEY, HRNAT7ER P36
HOA R IR IR QO N ARG TR, N7 RO AR R B B AR i R
SHAEAFAR D FFRXEEEL, APTURSHAEFEERTSEZLHE—EN
#a].

(3) VHELAERIZHEIR. PCB MG EREYVIHEIRIAER, WERRRR, it
BIRAR: LEIRSER, FEREFHEREREFHA D, FHREHIRERT, &
HHZHER BFRREMRFREARERS (EHRERB ERERE): HEHMK
KRE,

(4) BHFBABBARLESNT.
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2. itARayRIEITAE

WMRREPRETERSBRL-NEYSE, BERAFERARELLERE, Z1bi%
.

(1) REWLIHZORINTF, M PCB AR & B iZ# 2/ PCB, M P %
BERE,

(2) FHELOEHFRIEL THATIRE, POLEIR LR IAT, RGN
HERHE .

(3) KEZMERA L TR, 58, NERLME FAERLIE.

(4) BRI ANER, $HALCHERRAS.

(5) WL KB MER PCB BB H.

3. MK 5 RR

RSB RE R AR — N MM RETRAISEEHRIET R
SEATHONE R RN, (BRERRE R S fRANER, Flln, #RMAETRES
FHERE, SMNEEREHEHEARERS, RFEEIHAEZ W RSB SR,
AT B A A PR SR Fme BB JRE SR S IR

(AR 4 NS NE —F MR R AR, 247218 71 2 BB block()
ECMZE, B FRPRA. B RER ALK AP0 2 5B 4210 CPU Bligix
FiZAEMBASHRIFX, BEHEARENEE, B2 EE A\ BN S ES P,
RIGFHER R, EF P iERENBREZ T,

(2) HEFIGE. HRHETREETHIEGERES, EHTHRLASHEHE
B, BTU THAPRERERE AT AR B O lE, A SRS HN RS E
R, AR ZE KRR A AR R E wakeup()H E MR BE .

MR FEMRIT IR R, HAEEAERENSS ZHENOHENT B, BH
PCB # AT RA B FHERE B IRLRE, ARG, BEM PCB A BB AT,

232 JLAMEXEY Linux R4EH
fE Linux REEH, REMA RO T — St BT #5100 R %8 H .

1. fork() % %8 A

Linux | forkORZGMARIR — /M FTift 2. forkORZ AR R
int fork():

EHRERT, RIREMEY int pid, HAKKA:
pid=fork();

3rp, BBME pid EXWTF:
pid=0: GIERRFIEBRI), RFNTFIERFRIRM.
pid>0: GIRTFHEMI), RAMHRIRE], pid LN IR FHEIFRE,
pid=-1: & KM.
fork() R ¥R B H HIRAIE FHEN, TiHBRHEN ETX, RHEN—
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MEE, HSIGHEBEHR-BRE. EZRGRHZE, AMEMEEAEFRRIT.

2. exec() & %AR

fork() R4 A A G/ TR SGEBRRITHI R R — B, HhF E, KA R
MITAE. 7E Linux RET, M forkORA AR N TG, WTHMA execOR% A
AAT 5 — T

execORZGMA AR EARAMER, THEHS TIHH.

#Eit-: int execl(path,arg0[,argl, -, argn],0)

char *path, *arg 0,*argl,-arg n;
WX ": int execv (path,arg v)
char *path, *argv| ];
3. exit() & %A A
T BEH R, EHARS RSN BRI . Linux REH exit) RS %
LHHRMARELL. BE, AREETHEN, NEHBOKREE £ exit(), T
HEARLIE. RGO RBENT:

void exit (status)
int status;

Hrp, status IR [PIAHEM— DB, Wo. 1%,

4. wait £%IAR

ZRAWAB ARG EEE, AEHFEEEEERL R REK P EEE bk, wait
ARG EAMEXRBENT:

int wait(stat_loc)
int stat_loc;

Kb, stat_loc RA P ZREIM—AMbE, ©&E THENER RSN,
233 HEMBEESHME

ERMARFENMNRE TR T ERNERE . NFERIN TSR, $eREmN
EEBYATRERS, RELAREFETEEARTRE. LHHEBARITRED 2
PR, i RPRA 2Rk SR AR 3 P b 5L 2050 O BEL 28 R8I AR B

FHEE A — DM —FHRE, BREFMSERHLHN, HiZ#EaCHA
KRIEAC. MERBEEME-HEN, BT 2 FLEIITRE, HUSskdkinms
BRI ZH R CPU D%, RGN WP R AL ENS I, BRIERARREF,
ERFHRERABRBNET. HERENLHARNE 2-8 Fix.

HERRASI T AR SR TR EN, SRZE A FTA R R, M
—ANHBRAPMITE, —MRORGEERRE, HMESEEREERE. SR
BB, RAHFEE LI REBNEMHAE. FHik, ZHREEARENS.
SSRGS R, XN, SHREHREERREHE ARAEXER.
B, seMRGERE T RAHRIEA, RS R A R . VR R BE RO AR i
FRAMRMEERE . MR R B SR R R WA OB A R, B ARERE,
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BAREBT. 2fE, MR ERESEAREIRBRHER, WA REE. mER s
B R 2-9 B,

AH AR
Y Y
17 ARERN CPU IR IS 15 51 e R
v Y
BRI A R R B S
Y Y
BLRifFE PCB A H5BASY BRI R A B4 A 5
Y Y
Hit R 0P 3
F 28 MR FEHEA 29 MERFIRMER

24 HERRPEL K

EBRERET ISR KA RENEEE, MINT RENNE, AN, OFaHR
RS THRZ NIRRT, FHET 2R 8. fw, 42 HERNH
W GATEIHLRY, MRS, RATAE MR RS RTSE—R, FERR.
AN E B R PAT IR E R R BN, [R5 5 BT 996 R R 38H r i.

241 IERFEROBZ

. ERFTR

PN B AN BLL 1 3 R AS B[R A FE A0 8 R 0 I % U8 (Critical Resource, & #K
CR). IGFFHFEITRER LM i, WITEIHL. RN, s it da %
. BRYE.

Bl 1 B NMEE R WWUITERREE DL T1 F T2, 4T PR KR,

cobegin /ORI AT KR >
var n:integer; MREPREENHE, F >0 WATLH/
repeat T1(n): /*EREHATHHE T1+/
repeat T2 (n); /ERBATRIHTE 12%/
coend

FRGHE T1 R T2 HRITRFIINF:
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(1) 3 T1 #y5E X (2) 72 T2 B5E X
W T10) R T20)
begin begin
read(n); read(n});
if n>=1 then if n>=1 then
{ LT (E£—%F
n:=n-1; n:=n-1;
write(n); write(n); }
end; end;

FRBULEHE T AR T2 BHRBIATH, HFEF—KE, B n=1 K, T #5820
Tk, BB T EERIT LK B0, 3R T2 RIFHRT 8 if 86, KX
n=1, SANGED, Fit, 2 T2 HE—KE, X, BE kKELSTHAIEE, A
M= T #ER. HRNREREN THELR n, AMHERGEAREMER. mEFEH
BT A T2 RS PR e Ot R n HIGRRE, e & %R R L.

2. R

AREAERERE, CRERERGRFRE, M ERLSE R T . S0 e
o7 ) i 77 IR A0 A B ARRSHFR A I S X. (Critical Section). FTLL, #FHEEARAF &R E Fii#
ANIEFRX, FEr SRS HRMERRRO LR, B, SAEREENERX R, N
FEXFRRTT [ ke R R HATR A, BERTEAR . R A BE AR, W%
HFEAREHEAN MR X EFWZNZE R RFERBE A, W% % R X AL ST
Vilel, BB EERVIRRE. Bk, DAZEN R X AT N — B A TH#T R AR,
TRIXBARSFR BN FEN M, 7EIE S S B — B TR 2R il A X RS, ok
IBHDC, HT-Rim A 807 W FIAR SR B o0 R B R fdr & . $HRR B & Bkt A\ X 1B
KA, HAREMARBRARSX. X, TE— M RREG SRR F.

repeat
i&)dZ:
I FF X ;
BHEX:
B R[X,

until false;

242 #BEMERSRES

l. Bl¥5EFes

HHEEFRBEZ NN EEAEFENEHR— MR ER CR, BIFEATBEA LR
EFHEARRER, RAEREARRX CS. XRHEHBIELERES R,
WHRGRA—QITEN, BNHBEEMGH. AT HRIETNE RO ERMN S EHEE, Rk
—NERATITENE, B—NMERARER. FBASERTEONN B IFREREXR,
WERITTRESESR AR, O TARRIXANEE, FRRT, B3RP EITEN, MITEHNR,
MBS E, FMESARE, UE—ES5A, HEARASE, BRITON, HWRFT,
iR — MR EARRWE. Bk, XFEMBE M. BEXRBE,
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HTRFR—DRIRMALEL, R AERNESF.

R [F) Y 1A DM QR B R 2 M) AN 7 1 s M AT 22 () B AR R i P B AT I 2, LA
PRAIE s 5 PES ) & BEF AL R M RAI BT . SEBREERE R0 ALRIRR B R B HLE. A
IR) B [7) 25 WL AR SR 26 B i AT RER IR, (B — AR B — /S p M R R ], s S &
HBAE. MBHRAIESE.

AN FEIMXRNARRE, WHITREGEERR—NEPX. R#EA
RRARHX HRALE, B ARAFE —ErhX Pl B8 . S8 A BRI
X, WHRA AR B HEBIEEUE, #E A A RS AZBE X, &K REE
ER. BT, #FE A FEE B ZEIBRER T RIPXE.

2. B Huklp e AR

ALIERLFHEANBCHRAX, THEENE KRENRERETRES
IR AR SR R & AR I (A AT . BT [R5 LM 0 M4 F 51AE) .

(1 ZRib#. FRER AR RS, R R X

(2) fEWESR . HAGHRTFET MR EEARRXE, RAu— RN, 4
CUA R N 57 DX, oAt E VA N I S X IR A0 5, LAARUE RIS S B L R ).

(3) HIRER. ViRGFARAERNREERRMEAEA A CHBERX, @4
B ) IF I R R AZIEE, T HSESR, BA “%51” RE.

(4) AER. SEBAREANACHIRRXE, NZBIBRAEN, LR
A “MEFET R

243 HiLE

SCLEL R — PR & R P B, BIRE %Y BB (Lock) RIFF81 (UnLock) EiE,
LR — A3 i w slH B AR (1 4 bit),

HHBHEARAXZET, HEMRwRE. w=1, TREY, ZRECHEH: w
=0 For P8, ERBOEH, REEA. MARBRAREETHANT.

IR SR -
Lock w:
L: 1f w=1 then goto L
Else w:=1
Frot ek
UnLock w:

w: =0;

EFF A SRR LT RBR T ERETE, BRERAH, BA LYERED w=1
R E R EAAAA, HBR AT, RRS T LB LR E.

244 (ESRE

1965 %, fir =] Dijkstra 34 T —F/ XL EIRIR Y+ B RS 41%1, BEaesesh
i, XEERRFES, B—#HEXEXNEAL LA, BXEMUSE, FaETKEH 3
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BN, FESRESNEE TRANRE, #fAR M SRERLIS. BIFHNER
e S B OO P A B R AE ) wait BRVEA signal 31E, B BRG PEERVEE. wai(S)
0 signal(S)F i R A P FRIEBRIER V RIBESRME, PRIV 5} 5] BHF 215 Passeren 1 Verhoog
ME—NFEE, AHY TR Pass Al Increment ME R .
fE5 & (Semaphore) HMMIESIT, BRERSERSHEIFH T LI H PR
HRPAEBEEEE. RITTUAEERERE - MESR. FSRHSAARNERES
H, MBRHESE. CREESE. ANDEGEEAESEES.
1. ¥AE5E
ERFESROBMENRE, UREEHESERYILIACITNRE. ENESEN
BERNUNREFTTHZLGRARENEE, O EERESEs, U s HHELN:
>0, RARRFHDREZEEFRHFEHE.
s=0, FRAZPELXRFARBRG2H8EEH, TAREHEESHZERERRE.
s<0, s BN HERRRETEHEZLBERRHEOHAEONL.
wait(S)F1 Signal(S)H kAT #iid A
wait(S): while SO Z#BHHF:
5:=5-1;
Signal(S5): S:=5+1;
2. wWERAEESE
WREGESHRAB|EHEHET IR, flm, ECRBUEFESES, FUTHA:

type semaphore=record

s:integer;
L:list of process;
End

S: semaphore;

B s MERTRATTHMZEGERAREORE, L dEEREH, BaSH%
HKBHRY PCB BAFI,

T RBE S BB AT IR .

WAR S Hw b XHEREESE, W wait(S)EE/EM signal(S)IR/ERIHBE A 2-10
M 2-11 Fizr

ER T I 52 T R A SR T waitOBRAE AT 34 3

procedure wait (S)

var S: semaphore;

begin

s: =s-1;

if s=0 then FiFfRgkEr,
else
5 A HEFR N FH 2 A BA T
bgndia)

end

B IO S B IR B JRGE signal OBRERT#A
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procedure signal (S)
var 5: semaphore;
begin
5: =s+l;

if s<0 then MMEfR% L FigfIPHELME.

end

@ 2]
y 27
G R E AHEFE A\ B A5
ARk R AEE
v | smns | B AL TR
ARk
B 2-10 Wair 8 4F BiER B 2-11 signal ¥R{FEiER

ARG SRS, s WVERREETZRBBEOTHAKE, Hig XA B R
E5R, HRNER wait 3B1E, BIRFHEE RO OEREE, BRYs=s-1;: 4s=
0 FMFRER, RARTERBHBOL | BIEZ A s=1, Bk, ABRTHEHIT. Hs>0 £4
AR, FRREM | BIEZHT s<1, RETREFTRIZLRIE, FIERNEH block
JRE, Hi%ikF2H PCB fEA B84 L R M AIPHEERAY) . B, ZHUEIRME T “ibasg
HEN, s BIENERRE G SRERT CHERBRNHE . WHESROEIK signal ik
RAPITHEB N B HNZRE R AT, FRER s=s+1, RNBEXEM 1. £
W ETR s<0, MZRREMM | BEZRT s<-1, WHAEZEERERTD, NEELS
HBRBPHZE M URR, PTLLEMN A wakeup JRIE, #Hi84H L TSR T HE A %&%
FEMERE: 3 s<O ML, WHRFRERRAEE/ZLBHEOHRE, RE#BERERKE
it v FIZ R VRO, BREE3AT .

ESR S BRI, DUBEE B FRvE i) BRTE B 4E wait(S)F signal(S)Xi . B%
wait(S)H signal(S)Z AN REBRYE, El, SNERITH R hITH.

3. AND#HGEZES¥

AND REHIHIMEABEEHHBERNETIRTBENHE BIE, —KkE2 %49
REAR, FHBREATRER —ERK. AEF - IMARNRSRLSEE, XuFs
BES R BB R ARSI ELE.

AND RF S REH B TR T
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Swait(5,, 5:, .., 5.}
if 5,21 and .. and 5,21 then
for i: =1 to n do
St =8:-1;
endfor
else
Azt BN P A AT
endif
Ssignal (Sy, S2, .., S.)
for i: =1 to n do
5;=5;+1;
MR A s, uE 2 MU\ B ZERA T R 7R
endfor;
4. E5¥%

WMRFHAE - RTE N MERREN, BT N K wait 81E, XFRAHURE
fik, M ATREiE RS .

FERENHMEABERELE AND B{E S BENKA LT £, #ENEERS
RIBRE S & (ITESERAMNE, BS 24X TRERRET « MATFHE), SHMEN
d (RIFESRAERE, B S=Si-d; M S=S;i+d))

Swait (Sy, ti, dii ...; 8, ta, du)i
Ssignal (S, d;; ...; S, du);

—f “FERE” K/LAREERLT:

(1) Swait(S, d, )R 7~BRHBHIEHd NEE, X0F d4 A, EAHE.
(2) Swait(S, 1, NRAEFEER.

(3) Swait(S, 1, OFEX—NATEIFX (4 S=1 AT M HBEHABRK;: X4 S=0
B 28 AT AT FE A SR X

(4) “iESRE” RURIHER Swait()F Ssignal(), W—RHiE, EITULA—LEK.

5. AAESEEAREHE S RELF

HIEG 1 PHTRR K HBERE S, BT LA wait(s)F signal(s)iR 4 AR goX A ] B,
BEERNRE. HERFFE R—EFESES, ¥EHARTI & T2 M FE%:

H#E: T1() #E: T2()

begin begin

wait (s): wait (s);

read(n); read(n);

if n>=1 then if n>=1 then

{ n:i=n-1; { n:=n-1;
write(n); write(n);

signal(s): signal(s):

ET—KE: ) F—KR: )

end; end;
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2.5 HEFP R EEE

251 EFE—HRECE

1. FlAeFaiE

HFmE—®E (Producer-Consumer) iR~ ELZKHEFERAE. ©RXERE
wEy: BB EREEETTR, PEXETGREANREHREENR, AHEE
FEEHBESIHRERBEEARIIT, EREZMNEET - TAE AN EMXHE P, 4
FEH AR TP P RN — DRI HREHETN—NErPR P RGER S
HB. B, NAEHREAELRE NS EPR P ERFR; £ dERAEE R 5
A=A CEeilre &b H R B EERN B P X $ .

2. FE e

A—A#4%rERRE n 0, 1, -, n-1) MERPXFE M. B—NBAEE in,
BART - AAHEBTRNRAX, BLAEFERBES - AERIBAEBHE G,
in=intl; W PEIHIEH out, TR F— NPT NFRB=RHNBHFX, BLHBEHEBEMN
BBGE— ™= /G, out=out+l. H[BILAMBrPbIR T /A B e, #YMARR IR
1 BFFIRA in=(in+1)mod n: out:=(out+1)mod n.. 24(in+1)mod n=out i, F~% rithidh.
3 in=out Bf M RR G2, HEATR counter BRZBMPMHIHENK MK, ER,
HYAEFERERZ P FR A7 8/5, counter N 1; M4 MEHEMNEMNX PE
FE =SS, counter W 1, WA 2-12 FiR.

I I P D T s R
f j

B 2-12 A= H i W& a8

BBV R T RPN, B counter= 0, N7EARE— M F 6 B b LB &R
KR, AR FAES R (RRMGHERTRAREERE L, BEmihh S8 mX 45
REH):

mutex: B FERASEFHES R, BTSN T ERRMERHB P, B¥ME mutex=1.

empty: AR EENXNEER, HBTFVHREATHRASEMX AT, #WE
empty=n.

full: AP RETXOESE, BTFVHRER FREBPRER &, SE
full=10,

BOTRAR £ = F R ™ AN R E S RRUE R, BAE 0 SBHX I, HR
REAEPERMRERARY, REEMRN, A EETENREAS P, RES
AR, R E A AR EGE— R
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3. HEARALR
EiT A BT, XMAEFEE—HRE R EHERWT.
Var mutex, empty, full:semaphore:=1,n,0; / * EXESHHRIME* /
buffer:array [0, .., n-1] of item;
in, out: integer.=0, 0; /% B LAFELIRE VBRI R « /
begin
parbegin
EY it P3P
proceduer:
begin
repeat

A

wait (empty);
wait (mutex);
e RIBA T — R ;
in!=(in+l) mod n;
signal (mutex) ;
signal (full);
until false;
end
HREAR:
consumer:
begin
repeat
wait (full);
wait (mutex);
WF =B X R BGE— 7=
out : =(out+l) mod n;
signal (mutex}) ;
signal (empty) ;
WX
until false;
end
parend
end

4 AEE R EPNMY EEFR
(D EFANMEFY AT IR E FH wait(mutex)R signal(mutex) %210 B, BIXTIG
T BRI AT AL RO, 5 S AR A SO TR A
(2) X BIFRF SR empty F full 1 wait # signal JEVTERS B, BEM1H
ReFARMHRES, UREAFEFBERNRERBRAORS REBRIAT (F n=1, W=
EHENEBREHBRBEERLTERT: £ ool, NENBREABTSHITHRT, 45
FHERBUERIRIITnK: RZ, HREUVBREFE.
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(3) BHEE, EENEET, B wait RIEMFREGE, T signal HIEKKF
EXEE. mFHH mutex FERRIFHERY, FEEFR—TH 4. EHTEERE
LMy = E R, RHTENER LM O M R EH R, W waitlempty)FETHHHE S, T
signal(empty) FEFTEIERE P, T HHBRERRIT waitlempty)TIFELE, LLUEH diiTENREFRN
CHE. ATETEHRERNERAELSFENSEXRN—MHME, EHEENRY
MEFREE—B, RATLUBE— RN — R, NEEZNHREDE. BRAT
5 [R] — 2 BEUR A R PR D iR BRI B &, TSR R 28 B R M R b iR PR R A
#F. G, WA, MARBRRAESE, WHEAERMNRE, NAERBN, HEHEE
e, THRRERERE, Rk, ZREERARRERLHANME.

252 RE-SEROHE

INLE Lo &

SO F A LI B0 30 ORI, B Ui oo Moy Ao Amk, —HKR
REEH BN R AR, BXEHBEMTARNLE: - RHABEEF (5) HENER
XM F, EXEHEHRAERBERSE . XA Wait. Signal BrERR & 2 18 09 R 45 4 1.,

2. M5

TR, ZMEFFEME-NMEENREATLUN, Rl 5EF S AT TSR
EHEFINFEFZM, MEALEXHN, I EH#BESHMFERBESRELFY, B
MNMEHRBZMAFELFAR, WA 2-13 iR

——> i#ER,
E#BwW ------ > HFIHF O L— 5 ..
> Ri#EER,
B2-13 EE-SEEE

WL A reader, SHEFZH writer. XL reader 5 writer HRAMFER 5 HFE, %
WTFEREESE:

wmutex: BFFREREXHESE, WEHE write 5iE3EF2 reader 7618 F T/
REFH): REXHRE—, RGNS AREERE, WYIMEH 1.

readcount: BRAR, RRWEEENHENE, ¥HESD 0,

rmutex: T % 3% readcount KI5 5 &/. % readcount £ — M ETHEE A reader HEFE I
HRATR, AUR—EFSR. BYHRES T EHBENES, M rmutex BYERN 1.

BT EANEET R E, FAES 4 reader L, HAL reader HEEA Y
R, EEGEANAT; S RSUHERR, WS — /NS i BERR A 2 B %S
BIBAE. REH read HHBEERIT, WA LG writer #FEHAT. Eik, {134 readcount=0, &J
X reader HARLEERT, reader A T EWRAT wait(wmutex)HR1E . & wait(wmutex)BIERTY,
reader FFE{E AT, AHNCHL, B readcount+1 $1E. A3, 1024 reader #HFEZEMIT T readcount
W1 BREBRMEN 0, AFHAT signal(wmutex)¥E, LAFELL writer HBE .
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3. HikBRAER
EHE—HH QBRI T
Var:rmutex, wmutex:semaphore:=1,1;
Readcount:integer:=0;
begin
parbegin
WHEHERE:
Reader:
begin
repeat
wait (rmutex) ;
if readcount=0 then wait (wmutex);
readcount:=Readcount+1;

signal (rmutex) ;
HEAT IR

walt (rmutex) ;
readcount: =readcount-1;
if readcount=0 then signal (wmutex);
signal (rmutex) ;
until false;

end
BEH#E:

writer:
begin
repeat
wait (wmutex) ;
PATEHRE;
signal (wmutex) ;
until false;
end
parend
end

4. ZEFARAART
(D N TE#RE, HEXHRIGFRE: X FEsE, ZUERREFEHE.
(2) BRI R readcount RIEFFHYR, FrLAEF AT /E BE#HAT Wait. Signal #1E.

253 TEERHREE

1. FAEAYR

A S M EFRBLE-KEARNGHR. £LH S EZHF, EEAZEKR X, wHE
2-14 firm. A%EXBGRE, RAEPNNE. AHLSEIRTH, FaE2R. mR%ET
CEMAF L, WEEEKLAFHEUMBANZTEEA REIRT: E— M EEREAD
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REFWSCRETERZA, RANTEHSTREORT. R S
(VAR LAY T NPT N

2. FHH I

BERT FHBET R SR, & BNy H Al
FFREM. AT ERANETHEFMEH, TJUAE-IHFRE
—MEET R, HX S MESEMRG S RN

Var chopstick: array [0, .., 4] of semaphore;
WHIANE F . FIATSEERE, WA Rgyg B2 BYXRREE
feh 1.
3. ERF %

B EEXEMTHOHERRAERAUMNET, BERALOET, WP |
WAL S OPEFARIE . Yo P
P ()
begin
Var chopstick: array [0, .., 4] of semaphore=[1,1,1,1,1];
repeat
wait (chopstick [i] );
wait (chopstick [ (i+1) mod 5] );
eat;

signal (chopstick [i] );
signal (chopstick [ (i+1) mod 5]);
think;
until false;
end

EMEEAE - AE. B S MERANERLUMNET, BABEEHIIM0E
TR R A58

4. I ASRHE F TR P A %

(D ZFAUH 4 MHEXANEEEANRT, BEARRIEZDE -EEKH
®, HEMERAEREH AR ZET, NTEESHEERAESIEE.

(2) WABEFRME. GERIETHTHN, AT GERETHR.

Q) METMBEEXEEMLLNE Y, REFXELHUNET, MEKSHESE
FUHR, BEBEH ¥ RERABFEIET.

2.6 HFREE

ERRENE B RHAHBER . WA REER LIRS RS R AR AR
EhH. RERETUREERGESHARARY, MBFHE. RARHE. HEHE.
ITEERS, REERBATEAMBITIE, BASRE FAABEERZ & HNIT. &
T, RRE MRS ARG BKEE S KRE AR, H, ERSHEa
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HIZ B FR IR GRS, TR A2 A KRR T RRARGESR . dTERMNELFY
RIS # a0 BRRE D BEREIR, XA RE T A RGERF T K, MM, BR
wait F1 signal #ME N RAKEERIE. BRABFEFEAE NI TFHHEL, LEAE
BHHEPATEENER. SREFEAERRNGEE, AR TEHIERNERE, K
i, (UEE PV ERAERBIH T ik R SR R B GUESS .

EEEH AT TAREHFERRL. HELRERANETEERE RS, EHFFHER
Rt HEBGHHEAFREMRS R ET#X,: ERRZEKHEBEBRRET,
HERR () RO A e LAV B A BT, TP EERH RER UL — RIS RIERCBLER, W
BB RG] 7 AR BRMEFNERER, FEEHTERLERENTHRE UL EN
ZGEEIEE M, R EEREA RS R L AR K EERENEE, W
P S TE R A B RE AT MV IE R OO

261 HEFMEIRS

. £EXAMBF5GEY

EREFREBRET, HELEFNHBLZEXEYIEEHESILEFBEX, HEZEEE
WX E#TEE. B, REFEZFAEN AR EFEBREB TN
LURNETLE VR

(1) ETHEBEEHERG X, EXMEEFRP, EFRFRILAESHE
g, USSR ENERLHR. MELATE—HRERE S, HEAFTREPXIXFR
RS HRLHEREN. EX8, AHEESHRE R HERRSHLAE, BEERF
AR, XEEWMTEFRKAE, TRERGAFTROELEFMHE, Fik, XHE
BEARBEE, REHTERHN DB RIHEE.

(2) BETHEFHERMESG TR, A THITHERMN&SSOEE, EFmRTRh—
Pt EX, ST EF AR P BRI S R LB . RS,
EMREHIFRBLEEFRE PN X, FEEZSXRT:. ERFECLBHM
RS TXFNSX, WS ROEAFRAL R EY, RE, HHIEEFEEEMNIL
B ERSIAHE L WE, FrlRiE. SHEFESE NSRS K.

2. Linux £ F AR BFHER

() HREFEXORY. JHEBRENAREFEXES --#RETEEN, Lk
FARG A shmgetOB VL —RILEFHEX, HREZHEEFHEX L F key MILELHLE
KU A RALHKE size F2H. EREAPCELBIL THEMEFMX, WiZR%EH
AR ERZILZF X AR shmid: FHMARL, FABEE L —MEERNDRILE
FHEX .

(2) HXEFEXAHRN. WEEEHE —F, TUHRZRA shmetlOX L EF X
FPRAE BHETEW, WEE. EELIEY. 2EFRFS. bR ERERHLE
H, LA REX VR TR, MATE R MR S AT R S AR X B ER AR A,
VLR BB X AR RS,
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3. X 5AEESH 3RS BT

LHRCEBUITAEFMENCRBTHARNE, ENFAHRLMA shmat()3Fi%
HEFEX I E AL ENRA SRR shmaddr b, 3738 5 %768 DX 8075 9] 1,
AR RRE, ERTENE. W5, FICEFHEXERD ZERE B2 8 — 5
5o HRAIRI S X AR AL A RO BT ERT . LEBFERE L EFHR
Xef, BRAREMA shmdy( HEZXX SHENIF.

4. AKX REAA

Linux REFMALMAXKRERALRAEFEXER. UTFHHTANMEHAKER
ARG S

(1) shmget(key,size,flag).

R AR LT

#include<sys/types.h>

#include<sys/ipc.h>

#include<sys/shm.h>

R

shmid=shmget (key, size, flag)
ZRFAAEEEHER.
Tife: WA - PHEFEREK, HFRI), LREHE Y ZAEEFEX RR R .
B X:

key-t key;
int size, flag;

R, size REFMEKHFIE; key BIZEFEFMENLT: flag RHFRERIRER
Vil AU R . flag WTEU T FI4H

FAE ST JE
H P arig 00400
MpPaE 00200
N ] 00040
NATE 00020
FoAth AT 38 00004
Hihor g 00002
B4 izl
IPC_CREAT 0001000
IPC_EXCL 0002000

i shmid=shmget(key,size,(IPC_CREAT|400));
RTBB— M KRBFH key, KED size WILEERX, ZAEMX 0 H S TR,
X PR IR 4 shmid,
(2) shmat(id,addr,flag).
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MIZH X — LRI B B B R A A b 2% ) |
% eF %0 FR A A Sk SO R

#include<sys/types.h>

#include<sys/ipc.h>
#include<sys/msg.h>
ZHGEN:
char *shmat (id, addr, flaqg)
int id, flag;
char *addr;
BN viraddr=shmat (id, addr, flag)

He, id RAEFEXEAR IR, addr B P B EFEX BRI, # addr
R’ 0, MRGES—MELRMIERMEZILEX . flag MEX IR KESH R L RS
RABERLXT P AE I S AN RIE. WIR flag FRE T shm_rmd, BIRFEIERLE L
B EX MLk, WRRET shm_rdonly, BIRRAAKFIEERME. viraddr £ MR EH
b, ERIRR G FRRE .

(3) shmdt(addr).

E— AL A7 ik DX Fi 52 2 7 00 k4% 1) T FF

B i R B LU Sk 0

#include<sys/types.h>

#include<sys/ipc.h>
#include<sys/mhm.h>

YR

int shmdt (addr)
char *addr

Heb, HEMMRIN, &E o &, AR, &E-1: addr BAZHA shmat fik
[l gtk .
(4) shmetl(id,cmd,buf).
M EIEFEX KRR S SEORTIRME, AT SRR T %,
WA R BE R E LT L
#include<sys/types.h>

#include<sys/ipc.h>
#include<sys/shm.h>

sHHEA:
int shmectl (id, cmd, buf)
int id,cmd;
struct shmid_ds *buf;
Kb, WRARIIATEE 0, FUHEE-1. id HBIEFMEEOIRIRM. cmd FEBRIE
RIREL,
® IPC_STAT: REIGATENRER) shmid HABEAHTHRFER, FHARCHEE
FiP R X R ) *but FRét FTIR ISR G HIP . BUTI A& MR LA R L.
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e IPC SET: it 4§/ shmid, XE®REH AP A/NPRIE B ERETFIUL.
e IPC_RMID: MiF&4E:E I shmid LUK 5 B K L 68 X 08B 454 .
e SHM_LOCk: fERAFH &I E I FAFEX, DAUREEG A F A AT LIZEAT IR

Btk

Buf B AP REIRLSS e ht. SRR E X N:
shmid_ds
{struct ipe--perm shm-perm; /IR /
int shm_segsz; /*BR AN
int padl : [ ERYAER/
ushort shm_lpid; /B IR i/
ushort shm_cpid : /B ERE i/
ushort shm_nattch; VAETI1iig 5 &
short pad2; /*EREFER~/
time_t shm_atime ; /* B b e R+ /
time-t shm-dtime ; /* B Ja Wr BEa f] + /
time_t shm-ctime; /> B E Bt A~/

}
262 HBMMERR

NERBH AL, THRGOT RN, BB B RN F A2 —F
HEEEGPAE. EHBEERG S, HRRMEIETHREERIKHE (Message)
AEALH); FETFEHLNE D, I Message B AR L. BFREERHRGRMN 48
fEan SHATHG . BAERGRB T EIBEGEHMY, BE 7T EHNE, RURE TR Z
PR . HEEERLENERGE AR TRSERF R, XELMHROAR N A EEEE
T e B s 5 5.

1. BERBIEF X

XMEfER e Rz E. Bl R A BGEERAEGSHEB, Mi#EB A
WOERE A RIE1F, RERUEPIZIRE send F receive, FIREEMBUGEE. HEEIEH
R F:

send (B, message}; /*RE--MHREHEEGER B/,
receive (A,message); /*HEHUHTE A REMIER/.

WEHRT, BBCERTSEANRERREG, Kk, EAEELEEREHBE. 3t
FREXPEMNA, BdCERERERMEERNEEESHETREGEENREE, BWE
GLEZNE

receive (id, message);

Heb, id AEYOE B H R PR RR .

2. FERBEF K

EEAFEHAXFAGEHEG AR, GHE - FYIBEEH, B8 a4 hEaLinG
BARES . FRELAEFRANSHER, P, FIARTRERESHRATRMRE,
URZHEHEFRAENNFRPERER. fEAHSIMRTHR, EIFELRRE AT
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RErits, EHREE. ERHFREETE—HREAEHAREL. FHES -REH#RE
Z EEEEE, Wk 2-15 s,

BHE A EEES ##EB

send - receive

X

- -

receive send

B 215 #EMEHEEETA

3. KR IS B IELH
(1) HREHBFEEHLE R BIES . HEErBAFLERHLS R E
BERIESHMREEBRNX . WA X AEN R EE R — N ERRL. ERHERIT.
type message buffer=record
sender; KIEHERIRF
size; HEKHE
text; HRIEX
next; &M F—MHEZENX M

end
TR E BB ABIR, R T ARSI T RN LR RS E S/, 34
HEMNFF RN PCB F. 7£ PCB F I8 i S8 Mkt F
type processcontrol block=record
mq; HBAFIAE R
mutex; HEBMAIEFESE
sm; HEMWIIRERFSE

end

H-MREFABREREHRN, EER- MR, FRESHEOBEHE. AT
WO ATRES W B LR R HE B, MAEE N BB X Em—15, HAEH
W2 PCB P AIBAFIBA B 454 mq 1544

(2) REFE. RAHBREREHBZA, NAEFEBCHAFZRAPRE —REX,
ERFOEMHE R EL. REHERAF. HEKESEEREAR S, REFHRERE,
EHE RS REHRE . REFE T CREREX P RERNBKERBF—EbX,
Wi, IEREXTPHRERESBENX i . 5T EGEHX EEREGGHRE RN BT L,
RS R RWCERAI NIRRT j, REH | B jmq k. BAZAFIRFIEARE, 7+
PATEHRERIENEE, HERIT wait 0 signal #iE,

(3) glRE. BB AHBERRE, AESHHBEMAFI P ERE—MHE
ZMX, FHHFHBEEHBRENHEBERE A

4. Linux AL%X TH &2 X 2% AR

(1) msgget(key,flag).
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DiRe: KA —NHBHRRR, EZRMEFREE —MHEMFLER THAM AL A
PR BE R SRR T
#include<sys/type.h>

#include<sys/ipc.h>
#include<sys/msg.h>

SHGEN:
int msgget (key,flaqg);
key_tkey;
int flag;

R

msggid=msgget (key, flag)

H, msgqid BZRLKAMIERIRHBRF, KMWIEE-; flag &5 g fE £IFARR
S EA “3” BE

@ IPC-CREAT|0400, &7 %A N # 615 ; IPC_EXCL|0400, EHFZMFIMOIRET
FFit)% .

(2) msgsnd(id,msgp,size,flag).

hig: RE—HE.

R HE A S SO T
#include<sys/types.h>
#include<sys/ipc.h>
#include<sys/msg.h>

Z¥e X
int msgsnd(id, msgp, size, flag);
int id, size, flag;
struct msgbuf *msgp;

Hep, id RB PRSI RRA T : msgp RIS P MR MG B I8E: size
67~ msgp $E MM AM P FREANKE, BHBMKE, XMBARNEKHEH
MSG-MAX R4 n[ S ¥ KHE. flag BT 24800 R P #5458 b 25 18] B S 404T R 30 4 5
HAERRE flag REE IPC_NOWAIT £, 24i% 74 SRS 50 F 9 BB 5 B AR
RYGE I BEEE K —BKER, 8F msgsnd HIZBEIR. £ E IPC_NOWAIT,
WA ZIEBL T, msgsnd 37 BIR [,

(3) msgrev(id,msgp,size,type,flag).

Theg: HlR—HE.

R U A Sk SR

#include<sys/types.h>
#include<sys/ipc.h>
#include<sys/msg.h>

BHE X

int msgrcv(id,msgp, size, flag);
int id, size, type, flag;
struct msgbuf *msgp ;
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struct msgbuf{long mtype;char mtext[ ];};
ihikAg
count =msgrcv{id,msgp, size, type, flag)
Hrp, id B ERHERF: msgp FIRIFMERUGY BRI EUE S size & msgp
PEIRBE IR type B EIRAIHBER.
® type A 0: FBUGZBAFIHI B —NH R
o type AiE: FHBOER type HIE —H A
o type A fi: HMUNTEFET type AX EH M BRAXKH B —NHE.
flag #EE A 25 I BA ST B, 120 4t A 3, R At i E T IPC_NOWAIT #53&,
WSZBRIR ], FHPE flag T E T MSG NOERROR, HFTE:U M BKNKT size, Bl
AN TR R
count /iR A7 B IE X745 ¥
(4) msgctl(id,cmd,buf).
ThRg: W DNHRBRFRRE, RECHRERMEE AR,
P A2 R A R B Sk SOt F
#include<sys/types.h>

#include<sys/ipc.h>
#include<sys/msg.h>

SHGE X

int msgctl (id, cmd, buf}
int id, cmd;
struct msgid-ds *buf;

Hep, REORAAMRTHAIER 0, WRIAS Rl iR [al-1.

id IR IRFIZH R HA R emd Hl5E S A MK,

e IPC_STAT: #15 id MIKEAATH B BAFI AR E LA buf,

® IPC_SET: JAiX/MHEFFIRE A B P HNEFR IR B AR IE R VR FE 1%
.

e IPC_RMID: MiER id i1 & FA%Y.

buf 2 & F 12515 Bk Z 45 R P 800 45 Ha (s k.

msgid_ds 458 & LT

struct msgid_ds

(struct ipe perm msg_perm; SVl My *

short padl (7) ; /rHRGER
ushort onsg_gnum; /*PBAFY EE B~/
ushort msg_gbytes /*BAF| LB T
ushort msg lspid; /B RIEHE AR PID*/
ushort msg lrpid; /*BEEWOE B PID/
time_t msg_stime ; /* B fE ROEH B ARt fa] > /
time_t msg_rtime; /B R R B AR A+ /

time_t msg_ctime; /> 38 Je O [/
bi
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struct ipc_perm

{ushort uid; /*HETHP id/
ushort gid: S HETHERRA 1d*/
ushort cuid; /IR idr/
ushort cgid: /EIEHEA 19/
ushort mode ; /AT R > /
{short padl: long pad2} /*HREMER >/

s
263 EEHBERY

B RER TEE - MRREN - NEHE, UKHENZEERN—NEEXH,
X% pipe XfF. MEIE GLEXMH) REWANRERE (B, UrHFREREX
BEOBFENEE, MEGCE R RGETE GRER), MAEESER GE HiE.
T RESBENZEEER AT EEITEEN, SXHHEERRE. SRR E6T
UNIX R4, #HTERAMMEERREIE, Hifi XB5IAZ] Linux S5 Lt R
T TR RES. EEMSDARLLT 3 THEA AR .

(1) HfF, BIH—ANEFRIEAXS pipe AT/ G #/ER, HAMBLMEH.

(2) F%, 545 @A) #RE—-EHROBIESA pipe, FEEHERERH, AT
Crit) BRERUEMIRSS, MINEKRM. HEERE % pipe i, HNER%ES, HES
HPRHEIR S ANEE)E A 2 R,

(3) MEXNTREFE, RAWENTTCHEN, FaElTHERE.

264 ESiEENH

. fF5 6 KRBt

HAMESHXE N — N EHE R, OV signal number, ENEEHRE. TENEERS L
N H<signalh>h, REFFR—FFW&ERZ AEEHEEAERE BNXE, AFEmEs
BRETEREEM. SMEBEEITH, FERTESHERABERTEESIE. &4,
fEEWT IEAERITHRT, B5%ESHMNAAERRE, B iZB4ramE, 4E
2R PR [P 2 UK (T S AR EERAT . 15 S LI SERR R TR T HL B — Ry, Bk, 7
B UNIX R A AR E R Dk k.

{55 5hEm ML T,

(1) RAK L ESE A REMARN.

(2) A PRFERERIHEFESH, #8 6 EERIT B0 F T 23047 A8 R 0 Ab
BT,

(3) FBLEAb T 52 BE J iR [A] 21 JR Sk Ry T o .

(4) XHFE S 8 W #0 o] i3 1T e -

Fe5h XA T

(D FMHRAR, Tl SRERESR FERESHRTFEN.
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(2) FSEBFRERPETEITN, fPhMdERF—_ERLE FIET.
(3) Hrrma R R R B 6K, 1 {5 5 e R R A B A B TR R
FEEHELRALLT 3 FHEIThEE:
(D) KiAES. REESHEFHAREEM kilO)EHR.
(2) MEXMESHAET. BYESHRITH signal )SERTELEF K.
(3) WRESMIFBE K RNMNE BTN FH L.
2. fEFeKit
R EMREREHREHBIEFESEREEHBENGESHOE M L. E B iridiE
EFE—NATH PR R LEER, BoOEHTEmEE, REHBERIER. —MHETE
EHESHYESMBEESR, RRGEHLENGESHE, EXTF-REFS, #EHA
LR PHIE—.
HEA kR — M ER - AR EE—IMES.
3. FHeae
A HEEHNTGR H —MER 55 R BEARAR AT — 32 BR MO AR (B 2
A, RERZARREZHBELE CWIIRPE . HfRLTROSH, EMERE %S
Wb AFERR: RARFFAASE, FABERTEES. MREEE SRR 3 Mg
BLIHAT
(D) MRHFREBMKPWR— N EREEZENES (function=1), AT
AL A 3 BIIR [B] .
(2) HBEWH P EEEH (function=0).
(3) PATH P REBE KRS M LR,
4, A8%£ 4 Linux & %i8A
(1) kill().
Dhge: E—PE—AHEBRKE - KIWES.
R A AR
int kill(pid,sig)
2¥5E X
int pid,sig:;
He, pid R— S A#BHIRAT, B2 sig RERENKDEHES.
o pid>0 B, HOHESRELHE pid.
e pid=0 i, BLOKESRELEREAERANFTEIHE.
e pid=-1 i, BOBESRESHFEAFFRTEES T REHERIAEMNHEPHRIR
SRR,
(2) signal().
Thee: MEMNGSHLEETR, AT RAR#EEHRTEES.
AAFmER:

signal (sig, function)
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KA R -

#include <signal.h>
BHEN:

int sig;

void (*func) ()

Heh, sig TIREGSHER, sig b 0 RRBHWIMTFAES, HAMEBERE 2-1
B

F2-1 sig MERE R KX

i &F " MR
ol SIGHUP H#E (hangup)
02 SIGINT T, P R c Bl break RN
03 SIGQUIT B, HAP WRRE quit 85
04 SIGILL FEHES
05 SIGTRAP EREZMEBF (trace trap) , REhHERE, BREBARMPIT
06 SIGIOT 10T #§%
07 SIGEMT EMT 384
08 SIGFPE F R H
09 SIGKILL RIE. HiH#HR
10 SIGBUS BEHIR
11 SIGSEGV Eiff) (segmentation violation) , ¥ i B a) B g Hhhk 2218 L4
A}
12 SIGSYS REAMT SRS, MALKEA S EE
13 SIGPIPE ) AR E R BN EE
14 SIGALRM (R Eh. SRR B RN SRR G SRR E S
15 SIGTERM BAFLR L (software termination)
16 SIGUSR1 MrPEElfRS1
17 SIGUSR2 HPEaEXFRS?2
18 SIGCLD FEA TR
19 SIGPWR L I v

function: ZFE P H — DR, FOREIREAEN, SUKPEESNES S
HBHOAR ZEH, B T{ES SIGKILL. SIGTRAP # SIGPWR LIAMIEE, Bb A
WEF R ERPWNESLAEREFNMEN SIG DFL, — MR g1k SIGKILL (58

function=1 i}, HEX sig RIESAFHEIR, WFRT ZKES.

function=0 Bf, BRIAMH, HBEAEKB sigFEENL AT,

function A3E 0. 3k 1 KB, function FIEBIE H{E S BRI .
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27 %%

MENE T HENES. FEEEFH KT, ANCERESEHERRA. B
M 20 42 60 FERAMHEH THBHRSE, ERERE T —ENRLUEBRELREIRC
FMSETEARA ., HE 20 HE 80 ERFH, AMARE THHBEE M. BEHT
BITHERBA—RFE (Threads). R HBRFIFHBRHEFOHTHTESE, %
i RIEZ BB EY, AmARAERMZHEEERSK, 0 Windows NT.
Windows 2000. OS/390. SunSolaris. Linux. Mach Z#{ERGH, #MIIANTREHEKS,
PACLEIRAE R BE .

271 SIENEXHES

SINEREERAN T REAZEMIITHE, BB S SR ER TR %
R IH 15 BT R fe], T REEE.

%F% (Threads) RH#BFHITEHEM R/ ELL, BIHATRERIEREMER LA, E5
AGEAOBRERGS, TUA-MERABHTEEYSR, AHRFTHERD. —HHE
HAFHBOBRERRMAERETHN, H—HEAT RS RORKE, Fik, —it
BAREA B MR EERERNRRE, INMAERETUEREREAREH, &
LA P EFES. THETRESHEMHR, U —PRREENES.

(D) HERFFESEOEARL. 5 HEREEX0ORE, WHBRE. K
BAFI%, MBOCRESRLTHIR PCB 1, URFZHBEHATXLRE. A—HEBOFTER
BRI P

(2) SREENECENBEALBL, EERBEHACLX, NWEEELEN LETH
R,

Q) —PMEEHERT M EE, MM ERTUE 2 RE, BELFE-INEE.

(4) SKBREPTEETTFRIMERD . SR 82 8 E R A R8RS AL
R .

Linux REHERRHXPFBRNLRE, S8 EFAER0ER Y, ERERHE
JREOVE B SR

272 ZEORTSSEBRIRME

SEFERE -, BHACKHRES. GEA 3 HEARS, BINT. BHEMRSE,
BAHBEFHEERS. FHit, BRI RENFATERAXNES, EHNAERS
Bk A B HE A A o

EHRTLRFZH 3 R EARE, FE S HREAEBERERAEORE.

1. ¥4 (Spawn)

SRAEFETIREDK, MTBRELRE. P o LUEEHANRLARREESHE
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f&. 7F Linux REF, FERE clonc()f creat_thread()43 5l F KR4 A FHATHR, T RILE.

—“ERAEHRM AR RAMNOBIES WIREr MR, XS NERENFFR
FRSUREREEN TSR T . FiRE B RN ERERARENS.

2. A& (Schedule) _

EE—IMRERBMEZHABITIRE.

3. ME (Block)

BHEE—FF, MR- NEBERTIETRESHENFHRE, WEHEE. HEN,
A BRI, FERP R DL RO R IR A LB BIRIE.

4. #7% (Unblock)

W R RSN EHRAE, WXL B SGE H AR LT,

5. # & (Finish)

MR —NEEPITER, ERFFE LT XA A SR,

Linux FRGEEBRERAEN. FHBAESHTOSHBRETKNX S, HES1E
G — X Fr

273 SIAZEHNFL

(D BTHE. ATREREAMCCAENEARLL, A—#BRNENRBEH
BIERR, FULES Tk,

(2) ®&FTRENKE., BIXBTUNEAZHTRFRYE. BRTURSANR
BERHIT R R RFRRS

() g — TR - MERERKITHD, CIREFER.

(4 HRTRIESLEBIOTNEE, EEHEROIHTH.

274 BHBEHRXIY

FEENFREREREIFE-ITEEARTEARBENRS. NEBOR 5SS
#r. MS-DOS UL — AP #HBEM—M &R, UNIX RESHES/NAH R, B4
ERA— %2 Windows NT. Solaris. Linux Z¥iFEHE LS.

BREMAATXFEZRE, HLANFTAHATLHR. SREBRNEAARY. H
PREBMNAZELRETE BHREORRE). ENRETHRNEBPHER, W Informix
HBERG: FEHRGELIAMNRABRATE, W Mach $IERS%: HEEL RN THIXH
MR, W Linux A Sun 2 7] Solaris ¥ &%

1. A poEf

R REEEH A ULT, RAAFPNARFRIN, 3 dfH o NHRERR AR Es
BRTHENEE, SEREABIFANES P REBROEE, R SR reE.
MiXMER AR, XREHFRA “4 ULT 7”7, MS-DOS f1 UNIX #/F &%t
BT,

XFPAL ULT FERR AT
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(1) NABRFPLEFXNZIFHT T AERERITH.

(2) RBEMREEESRIERSEREEEET X,

(3) HPREBTEERTREARERZ, FAESAZEX.

RN

(D E—TMRYPBRERET, FHTARGEREHHES, FHit, 4B HT—
MNREERE, NUEEREME, WHZHRIE LSRR,

(2) FEFEMRSG S, RAR HEERHEd—NREE CPU HiEFT, Wik,
—NE RN EER L A B8 8 .

2. AR

AREREAL KLT, BH RN “A KLT” k. ABRSR T4 8B 00R.
FENERLMhRERENE AT RN, —MNASETREEETARERE, NT
BRTEZABERERZZITH, ABRIEUR - MEBRA—A%H, 2BEETF RS
MRFHILE. BRERKANBANARFRIGHNK RE AN EEFED, R o
BRFFT LA, AT, ML FE. Windows NT & T3,

XA RE RO AN

(D) AETEHE-NHBRRNEANEE, FHEARNESANGEN FIFTET, A
REARKERIHUE.

(2) HHBPH—NRBEREEN, #BRTHEBRBATIET.

(3) WEAGALALALTE A R LH.

BRAH: BTRBANEFETEARS, INABRRETEAFES, FikE—#E
FHREKBEVBRES IR EREOE, BAEOSHAPSRFH IR,

3. MPASARER CERARNLELSHEX

HTHPEXBANEEEBELGE6, Hit, MRBEFHHTEESER, AR
FERRR, GERRNAZHRIZTEBENRERE. AEZHTRBOR Y. AENYE
B, [ RGEF RGERHLREE, AFHANEERE Y. AENSTHEE PSSR,

Linux HFINEERBMHMRIEREONZLIAR. KSHERME RS0 E LR
SREMBIRSH, RAMIOEREE TR, RS INRRER, XSEENT AR
ERBFHE M. T Linux P, BERE LH “BUT LT, ©LkiF R AEN B4
—ARITETXME, MARRARENER. S8, #E L. X8, Lok AEER
WEXSHBENEE, NRE-MNEHARNE, HAERF G RSB EERE,
WERSSHEM R ER L, AV ARSGHFEE S TR AT,

A B NG
BAL R R A EEE RO, BALEAF G —AIIT, MR AR A S

RAT KR R E 4L, R —EHiE, LERAARALH A, #AELHHAM.
RN, FPh. BIMOHE, RREAEHAMGIALRAG TR, HARG) R
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O, 28t —~S B hARENES., HEGIMRIRSOEME, ki, T, B
I, RE R R AL AA S e—RA, BRGREMRIMZGRERTA,
R H L PATR AR —ot i@ AR A 3 A HARR BT R A, HAYFE MR RAERETF
BT E AR R TR E ST R HAAIITEAOH) 49, TUBTRFRLGHARLHR
R BN R R BE,

— A ARG H A R AL B — M PATIRR, AR LT, A Linux A4F,
Fit AR R L AR A2 E T, #AE E T dd FaRSAA: #4443k (PCB). EL
B (BAEF). BEBEUABREHFASHMARTOE, #A2H43: PCB RS2 A L E—
&, COLRAENETRLPRAGESEL, BEESRAANSG T EGELRFXFLEMN
FR. BT AAKF FK, #F Linux %, TBEUNERA G20 E
Yo R 3 Rt A Y de .

A S A HEAL R B4 69 T RAR A 16 R AR, 8EA A2 F 35 916 R R 09 TR AR,
BARAERE, $ARARRERNAAR —AMERE, XAYRLZ NG EF, $A M
EEAEIRARE, RREROIMLE. LG/, LAAFH, AL EEE— T K
PATG LAY HAZ NG F, BAH R F XA 6 —HF K AR HOE kA2, TR
EFARY, TUAAHK P, VBRUERER, P RUEA T HFBRERLG B ERE, ©AN
wait B4, V BAEABERTRG RERE, L4RH signal B, FEFR P VIRK
LuEo g -

A=A EROBAE R AAREE, #ARBET OB KABEEFHRBE, SRR
#6915 RACRIEAE; K FHIB BN FREE, FRAGOELEARBA%,
HEHRARFTEBIEES.

ERBRBMOFNMANBARER, AETHRAMBETHINTRANTHE, T2
AT RHGBUERZHPITRERIIANGY, BRIMSABVHRE, AHABEONREEGE T,
CRBERGH)BRABNGEREL, HABERSRTBROERLEL, BEHS I AL
Fak AL LA,

o8 =

2.1 BUERFEAMTABEFIABENES?

22 BB RREFRX ).

2-3 BFHRIAT, BasREHAMMBEIRME?

2-4 AFanHEREHRME? RE—DHBHFRPITHHT.

2-5 FE—APIF, HRA-ANMEFETEERRB T E AR,

2-6 RKi%XBI PCB HIEF, Mft4ii PCB RMEFENME—IrE?

2-7 R EAHERE R LA M R ?

28 fraMigFX? At 2ERERAGRX 2 TELRIT R HRE, BFERARE
TR FBR1E 2
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29 WIRAABRHIBEARE RERAIRA.

2-10 fEQUE—AEEFERT, PrsE ) TRt

2-11 WS BRI EREESEMMR, #iRIRTE wait M signal FT#AT #1815,

2-12 EAESE—HBRE RS, WESHDT signal(full)sf signal(empty), X174 E
KA w2

2-13 fEAEE R E RS, WRFEAD wait FERD wait(full)Fl wait(empty)f & B
#, ot ARR?

2-14  HBAEGOAL T X EH LR ?

2-15 A AR%H? HHEHHENEEXF.

2-16 fHARZEHNE? SINEHAAMFL?

2-17 EEE-SFEEY, WREKEESNRSEE Bk EHEMRE, B—
HUGHRERNE, JREENEEERLMER, MAERTAEHFHMERIH. SHMNdt
BB

2-18 WHAILKEESBEH ML BB KT ¥R S5k,

2-19 BAHRFE LA AN —ERR, EN0EInT:

a] HLFE . EERHE.
AR
B FET)
ERATH %20
Bl 4

EONANSERAZMMRALRER, FHP. VERELH.
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AEF AR

AFIENGiITENAG T L ENG ZSGAM, 1FLAK. S RA 0B
BE:x, Batiord A, HEPITEHERAREER TR, Tk d T4,
AESHTRAUGREALRF %, BEAFHET, BFETHEATAR:

BERG T ERNEEMNIRRLFTETHNRR RERKLHE. WOBNHE
BRBERZNBEATIELZ —. EEROTENRE D, 3 CPUKEER+AERN, B
AR EHREMRARTRE —H, B NMELF Y, REELENSERBENE. MHE
ZERFRHRARME RN BRAERKEN LI, KFARK CPUEBLFXFHEH,. b
FIP#RMIET AR ERIRERSE. flln, ESERLCERES, AT RELCENNHEM
ek R, HFE -, AABEETH, ERWUREHEVAASE, HEHT
ERCERGE D, BREVERSHEIRSE, HIEWETEHR, APSAEETET
BE KL, TH, fElEmpefE— ek, Eit, AHPEX KE—GHRER
. EEREKLEN. B, EfEERSEG, HRENFBEENREZNELER. &
S RET, BTHAPEARERLENTA TR, RELAERRMWN ), FHE
TRARBEWERAME C - AEERXEHS B, REEHEEVRITE, 5
SHENA L ELARLENALSE. X8, RERBENOFAAERSOHCERE.

2L B G = BAE A

A kBB R EAZR R S A

PR 4R A

¥R H R EERER G LAA, ARk
A MA. FAGRE ARG L EEN

FUAN #9 TRES 7 ok A A A 4RAT R ko8t 5 ST 49 5 ok
St M SR B &) F ik, HHEREER

31 DHRAK

HEATUEN, MERERENERAR, SEHVE KRB HRARR.

~A A B AR, M ARG B ESEHE & AT EIF8E, HZE ST,

AREESHLT =4RE, BEL R, XEREE.
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3.1.1 RAEMEXR

1. HEBE

YEML VAR AR R A s IR BE, AT HEIME B T )5 & AT BB /E L I A
W, EAEMNBIREE. MRLEMNTRE. KRG, BTG SEHERENS L,
HERIAT. EMAERES, EVHEANRGS, BEHBREN LH, FEFEFEWLA
MR, DMER TR ANTE. E48 REh, AT MBI Eetmay, Moo
WAL EEIRS, MREEEXANEN, HinLHAHEEEL NS . 20,
LA RGE D, BEBATFEELERE.

—MEWMBRZG I EH REBRITE R, BHARSE, —RELHRR. F&. 4T
FISERR 4 MR

(1) |BRRE. —MELTEL T WA B EFNS IR E MR RTRE.
ReFRASREREY, HHGERMAESHHEARS, UL AREFES.

(2) FHERE. EHRAKRERE. MANEHE RS AN 8 B o0 77 o 28
5 (BFREAF). H—MELHERERCETEMAZIMA;, WEEEREIAENRIT
ZHT, EfEAL TR &R

(3) BATRE. ELAEREFEMEEELPERETFMELIIRFRNET, BHA
Bz R I HBRH ML ERRIR, XN, XLk PReLL TRITRE. AER
EF, XBEVELERTIRS, AR LE, EE N, BTLENAHDTFHE
WATHLERBRS, FEik, ARAIFHEETELESHLEN, HRORmoe TESERER
MRS BEWKBNEBER SRS LI, XA T EEROES.

(4) FERRE. SELVBTRE, B GARNBEENRSREREE KRN, %4
WA T EBRE . EXHRE T, RATBWMITENG R, BISCHREZAU0E 542 T 1.

2. ik

MBIYHRZR AP R AR, HEFEEE RGBS E RS, i ToERL
BREPHRERERFFREVHEBAANE, ROLTATRERERANFE/HREN
HEZHRISFTRE. THRAFEIBESERAFETEST R, RITSENFEERRYITie
XA 1]

3. itAEiEA

BRSO RGAERBOL AR, KEEASERBER SRS, BOmEN
aRE - TMETRERSHHE. AT T HALENNRREE, RELFBTHELT
ONB AR LS o P A BN R ARE Y AT IR BE . AR AL AT 2 A F R A .

(D AT, FRHTAPATFHBRSCEIRHEZNLEN . RAER S
VBETT AR, ATRES AR AR A R BN E AT RSB HAT SR, SRR ESHATA
AEGREEAT: BATHHIHBEERH VO WRMEEHIT, EHREERASTRIHRTT
HFEIERIE, WP RIE (wait BfE). Block HiE. Wakeup FiE%.

LSRR TR RRLAEE, REFH/D, EHT AL RO T R,
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HERERTEMEFHER, HiTREESEUBENER. B8, A£EREE™HY
LRGP, ANEFAXEEE

() #di e bR X AVF AR R RS SR EERAT e,
AL EHME], EH RS SR o R RERER. B (SR
PRSEIRN . B TR] AJR S

YRV RE SRR X R 3-1 Bk,

HEEE

B 2

8

Batin

A felERE

P 3-1 fRdLiRRE S iR iR

312 R SHEHXAR

fELRA P i MR EFHEF A, —MELRIEE— RN ALt R,
MHIATFFERBIMIH E5R, P B SR ENUBT IR A KRl 55 Ab BB i A 38 T4, s — K.
—MERIEE. SRR ENAN T B ES LR R BEOPITEE, RRES R
RERRLL. B, EHNERR—MES, LAF AU LEMBITEE, B—AMELER
B RS MERARN . FLSFAEROSRERGE % H— M Bl — MR,
RIE, ERITHELEHIE AR, RIBESER, RESURERLLQBHNK THE. B,
BATIHRRRE, A& THESERRENAES THERIT, USEREVERN THE.

3.2 RNk

VAR E B R RN GEEREBRITRENHER, URMPITREBZRRA
ROBe#e . A T B A 1NV VR BE A0 THBE K2 U B 1 BE ROV 7 12

3.21 fEliAEASThEE

YENV IR B E B e R AR ThREIN T .

1. RRALT SRS

e R R EMN G & AP EE—AMEE ST, FESITEED LT
B, TRERRELAEBEVESE MRS, SFHITHEROEXER. &, E4NE
MENE S —MELFHIR JICB, AU RREEXER. FMRLETHESS5 PCB
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s R I FF E —FF, REELMEZHIS ICB MBMEWKFE. RAEEWHENG
BRER, HERELT ElIEHER ICB, ML rT R AE BRI . Hi%fE
PATTEFHENTERREE, REXHMBH ICB, BlA XFRIFMEZML. SMELm
K& EXEAIMBEIHREMNCARNRFETLREEK ICB 1, RIE ICB PHEXER,
Al 8 B FR P sk A T TR R R 2

MEARKHEERSE, HICBHABTHRERAR. JCB MEENEWMAE 3-2 iR,

Erk 44
AE i WwHE
gL
P A
PHHE K AEES
LIX:S s
SRR R MR

. R T RERY
TR BRIERE
f& %%
BT
SERR
Bt i Rt L HENRGEMI R
TFEEIAIT I [8)
iz fT it e
2EES. b8
SELE

kR s R

A 32 feElkFEdL JCB

MPE 32 ATLLEH, JCB MEEINAEMF.

k4. B H PR OL I By Rt Ho A8 R R B BE AR IR,

fEMERRY: fRixfE B i8R (R CPUREIE), 88 (ERENHHLEL
sSREEEE (EkmRERER) %,

HIWER: BERMAGFRRIIGERE. MEAUEEE, URERNSRAEIB T LER
. RWERYBHPRM.

HAPRE: BRITZMELMATFAMRE. BR, RESMEVLTFREERERN, ZEW
AT AR

PR(EFAES: QFEEWEAREMNE. FERATHE. SHRATHE. KEaE.
SRS, LA RZR R RN SHERENSAH, FLHRENEERE
RIBFIE] . FFAEBRATES (B8 X AR BB T, JORE BE B RET A HITRA RN ().
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P47 Ml R O R AE A N X R A bl . AN S BUEE DTS Z AR AN ST HE .

YENLEIRSE S RSB F A SRR BB AR RE KA. REEBET LA P dh e, thal
Ul R ahA i Hrm 4.

2. MEHTAT| P Plit b —I o 4E b A AT

BRIV, RETRTEERENELEE, KNRZTLUERIL+AEZILEAD,
KRR TMAFZTEB AN, B2, LFHITRECEL—BRFERE LA EiEE
B RBE T AEEL, MWEEMEWBATI P Hbk & TR EBRARIT.

3. Ak A L MATHATIT 6 S T

VeV R BERE i P e M AR, AR EEE SR IR ENRER
W, waBCAEinNGE. MF. SN,

4. FEAELIATE RATHATEE KR T4

WESEEVERER, WHRTHES, FWGEELRR SRR E. M85 %ELE
KA MR AR WL R L I HI % .

TENL G 2R BT IR L& MBAT RS B 52 SR A i 5 et FR 00 P8 3-3 BT

¢

TRRHE NG& R,
il b ik e — B A B
1 s BLsE Z Rk

g 2 A0 IR

W ER . B&E
BHFEF, WRERER

WHEIHERF, 8
AL RAT B
y
WOz R
ﬂﬁ?ﬁ HEEMAK ICB
RS v
B
1 R F—MEAL
TR BE &
Y

(a) ML HREBIPATRA
M 3-3 fRdarRAEE BRI

(b) YR MBATREBISERARA



FI8E AEYAR ST 73

Linux REHIENL— BN, REREANF, BIANKHE, EAT RHEE.
B, Linux REBA LA H8E

3.2.2 EENERTEM RN

EBRERGR AP, WG FEE AL UA RE B AR 8 BE i AR IR TRk R
REL AR ENAERMIIRERICRRE T EIEAKARET: MG & EALBA T S Bk — e 1k
WA BATRA: AT PR IRE IR, IR BT 6 R G BT o R %
BE. KPR ERNRRMNG EELAF PR —RAEVHEARTRE. BR, BRER
R HR, SFEARKEERE. BRNEXENMRAENBR.

1. @& R P AR

IXRETH R PP A — L. Hep, HRREEMALUTILA.

(1) A¥rfEE. BTN RN KEELERAMLERKOMERE, EFRALE
BAXSHEHEERLZ—.

RErtE): ELBRTARGI G, BN E A B Rt A RE, R A L
R, EEEELESME &N LSRR AR A, MRERE AT SR A
RIRSIR): R & A CPU $RAT RO (R): BERRSEFF /O BRIESTRRMIETIRL. 3o F— NP ieist,
L i i [ BRAR AR 4 -

RNV § B R fA) T T s X

Ti=T¢-Ts
Hef, T RfENk i 005 REtE], Ty 9k i AR ACRT ).
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BT % AE AT RS (8] IXFEBEAE RS AL 1 B Rt (O 7, it 5 & SRR IR 6 B4,
B> T R

(2) HRT B AIVENL . SRAE MY SR FR AN ZE 38— BA B R 04T — /Nt ) S BN AT 52 K
ek R R IR 5 . X TR AL, Wt R EE S A RS = BAFI & IT
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AN () BT 52 A

wEA S,

BT | BT
HEKS,
BEENF 2 BAT SRR

RS,

A S,

Nprer _—

(HHE B §<8,<85<+<8S,,)
B35 THRMEAFIAREERER

(3) WHEHR R f, 1B HEUENMEERAT, BARIEITR AR
T, HRFERERR K, ELRBEBAME Rz RN, TR, w8 a8,

(4) ARG ARG, — DR b T 0 it e 5T 2K E T\ R B BT
FEA R E TN B R A B OA Y, T R 2\ R\ o ) 7 SR R F SR — R 4K BA
5, XRTEXERTER AT ICR . IHEBAFLRA L ERER, @R
E-REARHEER, AR ERE AT ERKACEBILST E, AR
BRBMALEIHE, PiLeNBRRERIIER TR, 2 EEBANRRFTERBS.

3.5 Linux R4 H)EEHEZE

Linux REMEILAEIEF TR, SEFERFHELAR, fEl— B8R, MEZFHAAN
7 BAANMHE, BAT-RAEE. TRhiBEIEBRRAEFHEENAS, £N
FEHEPIHL. Linux RAPHARELENSECR T, SEHRAEFIREEN,. &%
HERAEIINEEAE, RASRARS CGHEHBNAERERE. Fit, FikEEitip
Linux R4 #5208 & 7 ik,

3.5.1 Linux R iHI2 8RR

Linux REHIAERFREZANZPH schedule) k%, B FEFERAERENT
run_queue Ik H — M HEHBAZIT. schedule() Bk #i 7 s E LL T 25

HERILE L policy:

IR P BR AR E] A counters

BHEESMAEL priority, 7 Linux 24 BATRHE TEXANMEE, EEEHMRENRIA
{H 20 fEAEROL A B SEAE

LR R L t_priority;
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A el 55550 nice T

IX A B 1Y) A B A A WA A R R R P AR R B R RE R R b

Linux REIAET 3 R B RS, X 3 RREENT th A Pl 7 e SORIE SR, Al fd
F (0 A SRS a3 3-6 Bk

#3-6 BAEMERE
VB R R FREC =AY 18 AE SR
#define SCHED _OTHER et obadipeid e
#define SCHED_FIFO Seith S 1) SR B g RS
define SCHED_RR ETRERRERE GhARERAE)
#define SCHED_YIELD T REERY, Rp#Eikd CPU

WAL 2 S IR A AR ST R MR ) BRh. SIRSHEREIRE CPU HLitiE
R, P aT LUl R4 18 A sched setschedule() e #2432 B C KA B0, Bt &4
W sys_setpriority()F1 sys_nice( XSt K A A %K. —HEE HLHH#E, ST
PRt R i

3.5.2 Linux RERE R AR KR

PR R Ll KRGO NONES CPU KBE. Fit, B#HROH%
SR EE, 53] CPU RN K. Linux W% it S iEs BRI e 2 b SRk,
AAMAER B LR,

. #EKEEA

Linux 2R AL ALY task_struct G5#I f—4N 4> & priority .

R AR R priority R T QKA SGERA, BT LUE T R nice()
o setpriority()R ¥ B, FRULZ5F, priority FE— AN BEBNEITHALERFAET. &
Linux1.0 R, BESRARMBETER 1~35, ¥EH A EH niceO R AR R BB ASMH
K AN EEARE, HEMRATHEE setpriority() R 45 F £ 158K F ¥
— MBI ERER T N TERMME. MR, WEE - EBRNHBRLES counter
WRE KN, REKEHE A D BTENRERS.

2. SR AT 6 R R

M EESRRAAEE R, Linux MIEE R RARSRSRERBFEE. X
R HE R MR AR L, X R B A B R R DA B R VA B FF2F schedule()
B RIEF SR B A MR AL E CPU, W 3-6 Bk,

ANAMAR LB I task_struct L5HI P counter 28 X, counter FeR7EH: 5 7
T 8 PR i 1% 0 AR B AT (¥ BF 18], XA B i) () 8437 2 tick, BN e o 4 R A T 6. 7 Linux
B, A tick 2 10ms, BIAERE 10ms B4 — kit ebehir. Bk, mR—AEEEANZ
MBSMAL R 55, BMAZFFRXKHER CPU B /DILREHELEIEST 550ms, 7EHLIE A
BEACAE S PR, BIZESLin) BB AT PRep T b3, BRI R E S VO R E
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K a8 HETA, FUARHER S XFW A RIERHETES. MREANFZ, R4
it 4 R, SNBSS HIE 2. 20, 30. 10, A RERFEERSE D)
AMSEGA 30 IR BEFERAER CPU. MBT[a] 5 f M XE, Linux B8] B & 3)AR )
Ao [Bl—E % EARRIBERRRIE A 5 BRANE K], 7 — R A B A 2B B R At R AR A,
Linux f)2EF% 8 R Bk 8RS P 4 Al i U 18] 15 B K IR AN A2 k48 A CPU.

BREN AR LS counter FIE M= EMTU GHEH S ERE X,

I FHARR TR ENERE, RIE) SRR KRR |

AR AL N (BXEN 0
Y
— o AR & e B TR D)
THRERAETE ERADET | (KBS

L

B 3-6 Linux A28 8T

AR, ARNEREROERLNRHR CYRNE) $A&N. 25, T
BAFEWIlE], BRSNS ARREEMM . M Unteh b iR, SRTIETHER counter
1, ZXF BRI RS FRIBmAE S Tl

(1) ¥ counter JEFLE] 0 f, HFEM L AR phoh kb E AR, Bl MIBITABEAR
& RETLTRESOHE, HBBHFREELRA— LI T, W THLNETEME
ARESNHE, HABRDBIRAEL —EN 0; T BENESEEARESOHR, |
HRBEMEREFA N 0. NETEHEARESNER, 2ERENT -HEEDAM
KA 0, X, FH 0 MBEHRELBIFENGITE, BHRIEASSRARLL 0 Hik
ANRERE, HBRETHARESHBENZANERE L 0, BEARIBERF
EHEANE BHBOBRSNERNE, REEDERAROERKENEITEIET.

(2) XFRTIZITHRERE, WHEE counter BRI ME 0 B, HEHEEEHEA
FHRREMEANTS/HE. DTESENRE, RSN ELBEEFHMN, BAER
A, [EATHEER .

MBE 3-6 ATLLE 4 CPU ARG AR . WERIZT RN “N” X—9%, X—$R 45
HREEBMDERERE AT, EFTERERE0HEMRAE, FEREERN
BREREB A ZHBENBIMER. X—SH3 ATEFE.

D FARLGHEHBRSEM AL EIERT) 0 B A — XA,

2) FrAHESSmT EFTE, QERESHENSEEE.
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3) HARBEEMBASMERERADEMAER, MEMNH - EAMNTELALLH

Linux #FERZHSRAE LK HHE 7%, Counter FITHE AN
p->counter=(p->counter>>1}+p->priority
/ip R FEW) task GF9TEET

MENER, BZARNHEREENEAB 4L (IR 2 R &, J5mnk
ZIARHHESNARNE RARARNERAROFE. REHR, TR ED
RHZBE (FDH ARG EBEASRAERCEIT). H T TFHFEHRE
Kil, BPMaXFrREFREARNETRERRTHBERER, ERLLBEMAER
AR 3 B K

Counter FXFPEMLAE R T W FAR:

(1) FHEAHBARMORER, i ELTEEEMARKGHRE, LRSS
RAeEgmEE (EESTHESRALRHE, HEEAHEL, EEHNETE), XRE
HE, VO BEHHE CAFMNEITHERNEHENESEE) SBREMLESR.

() WHBEHHE (BFNETHRENEEARED) SHRENMESR, B
HEMINZBEFHB AR IR ES, T B S/EMESSHRKHE.

KB HRAE RGHA WBEAFY, Wl Solaris F1 Windows 2000/NT, WHEHEHMRALE
S BN SR E L. Linux FHBRENEMRERN R BUEEAE —EHE AN TS E
WA 91T FE ST AR

353 LRH#HIZE0AERE KR

T SERBERE, Linux REMEFBAERREE: %kEREEE (FIFS) B - #
Feik (RR). [R S By A 00 e o) g 1 B2 SR e iy, (RIS 77 R S RS B 98 4056 T 3038
ERETH2TT, WEAEREREM T B MR, HAOEHRER. SHRERERE
IR HIR PCB ) rt_priority BB, TR~ 0~99 (s, S itiE (B AsR L
2 priority HEFIZEMR AL counter SERRHITHAE 5 M B FEAAR], (22 counter Ak g soit
R K, X S EEEEAR.

3.6 ALBe) R

WEILAZ P HREZ B, WITEHHL. BHN. A XHRERIINAS, ESEEF
B, AT HEGAENERARE, WH - MEEENRRAL—1, X,
ETHERSMEEFERNOER, HELRHLE, MRHAHRERS.

REKERPAZANRBEKBMORERE, EESHEN AL, HREEHE
Ko BTEL, XPPefi AR R ERRAR LRSS TEEEN, XR--LERINEHE, W
BiAE RSB A e, WA LURAAKREE, REFES. 8 B R4, ERRITH,
HEREH, A RERIERFEH L5 M AT .
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3.6.1 JEEIAEE

FEA R RS B A I AR, R & Dijkstra T 1965 EMRBIT X EER LR KE,
RAHIBRERAIZEHRABEFRIIPEFEEELEREENMEZ —. EREBERSK
X TR E &, M TFRSRNMONLEF, HERRHEL.

FHERE-NEBEE T, W 3-7 BiR, BRERG R, #HE P R P, HRIUT.
HE P CHARAEE R, #HE P, OHABREE R,. ALUFETMERS, #E P
P R BEREHELE, FmAZIPAEAT: ## P, XHIFER,, FR ¥P 5%,
B Py NBEIZAT, BIMAREREIA Ry, FTLURAE P BB AFREABNS. XFE, RZEPHH
PR E SR G R R RAA G LIZAT, XWIAZH Y. %P IERE R
Ry F1 R, MTHERATEHL. BN, B X%,

B 3-7  #EPL. P2BATERRE

FEB R 185 NI SR AR S AR IR, T C IR T 2R, AT
Gl SR AR B LR EAR SRR AR A M. RER, WBEENRMGER, 5
P A B AR AGE AL TR R A .

bR b, FEAEHA—EE 7P, BNCERIIMBRTIEMSEE, mEFERNRE
I, X TAHEFEER, SEM waittempty), JEHHT wait(mutex); ZEWEBEHRS, LM
wait(full), M wait(mutex), X BTN T BRI RE.

362 FAERMMHRERLERY

I R4 AESRE

M EBIRTLAR M, REFAEBMRAEHNTIHE AN PR A,

() FEAREFERMORE. RARENOREHRRER, TGS H RN T
FHIFTK. RAREPORES ATHEERHFEOATHE U RE. THSHRERZE,
KABERBLXEREE, ZRFEATEMMHER Y, WAEN. BE. RERENER
AT UAHFMEBRAH R LE, AFRTHAGRSEERE - EEN—IFHEXE
AR —X, MEFTZHEERSHENFEX. AUHSHRERE, #E B 5
HEBRERANTR Y, DELMEROMANRT S TR, RdzdRi=Ea
TR, WITEDHL. BEHHLZ.

REHHHT, SIRAMNBHREESRIENTATHIURBENZS . BH—FER
BRFTSCHM BRI — L 0, AR AR R, SHERES SR EHER
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MRS, MG R RIE, i RE.

(2) HIFEHEREIAF A Y. Wl 3-7 o, B FARIRIT, SEREHRIES BT,
X R R B SR ARG AR ETRASESRE. WREAEILER P B
1T, fridtFE P RBESEHARNBER IR G, 5 Lik P, FERIETT, XM LB %S
i RE. DEBETRHRITFEREIEREERI - EE. KENREERRF, DR
W R IEHIEAT

2. AT AEMLEEN

WL L EX TR dT, WLLEH, RAWMBREFEY, —ERNGFEETY 44%
. BRZESAI LB R

(D) BF&M. T NMHFenERE E-NZBEHEn MRS5S, TR
MARGMA U LRRRE. RS ERENSEBEHZREG, LRt b %%
W, WHTENHLE WA PIR, #tfEuain s,

() HAHBHEEN. HEZOCREE M RE, EXHERNREE: dT%%
RO HMER S, WA ZHREE, B2, SHASHHREN, IABRRE SEH
B

(3) AN di &0, WHRAALRFRE. AEMEBHNBRREREHTEZN, @
JEHIEE AT NBHRE AEAERFIERE, NAESH A ZRENERIGZE R
Jiy HAbEREA AT LME R .

(4) FEEMN. FFAE—DHABRERFIP, Py P}, KPP SH5HEP, FHE
MR, P, SFFEFE Py T WAIVEIR, -, P, S PATH AN, P, B4 P,
BT AT IR, TR MR S R PR B

LT 4 NR A RETEBUR AR RN BB, ATURAESEME, 4K EPR
BH ML, WHEBASKRE. XIERTBEMATEERY T,

36.3 MORTEHIEMEBESE

ARIERGE M EFIZIT, MELREUEH, RpS@arsinRE. £REACHNFE
BijE, AR BIZEBUF MRS, BAlH OB AT .

1. Se4ieg iRy

KNS AD G, BRI RA R PRI R, AT R UESEB A0 B R R A AT
AT fo] i (R) BB 1B A 2135 2

2. Stdliehie %

E RS, WRTEAFAOEAFRRATMHE TR, AE—NEE. REMHREE
Wy, MTBSRIEMIRE. IR LR RA —ERE, BE—SRTENREA TR
XM,

3. FRAReARR

ARERGRERY. REARB LI, SIEBMEER, ZVMEESR NN
KA, TS 5ILBRERE R KR,
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4. LAY RER

XS RAARENEE, T RERENFESOR AP B R.

BT EERANF R S EA RV S8 S, 8 FRpH A % S8 F Bk BIHERR
M EM 2 EE, FEHAYKNRETH, SRENFAHEA SRS . EHHRNS5
BEBRNIARR, ALIEHRE/DPATR AR MFEB R R di k. Bk, CERPRME
RERBEKXAT EHEMTIE.

3.7 FEBIRITR SR A

ERGE PR EF TN TR LFEBRE, ENEER EBA5XA T AR
JRE SRR TR RARMESERN 4 DL BRM, BREFT-ADEARHL, WESARAE:
SEBH RS, R RG DI RIAT HRR R A 2 A M HEE U

3.7.1 JESHEYTRBS

RUKLERET, B-NRHR “ERFFM" N TFUSENRREELREH, X
REFHEAEATHREN, AT Wik, AHEELTHE=A4%08, Feihs—
FAAL, FRIEB|FRBHFER T B #)

. #F &ALk Rp

AF LR P U A 2 4 R SRS BB TR 2 o R VR R

(D BFEHFHFERSE. EHBRESITURN, —RHEEERERECHTERNSEERE.
WREANHBEFHOEBHFERADRL, WASERAMBE, LEREFAHRIT. REY
REAe 2 MDA R SN BRE TR, 4057 B 1 R 8 A RO 20
B ZF TR R

D —RELF, —DHEESITHATRMECHTNSBRE, FAERHRT
i R .

2) BRMAMARE. TRAMRTEANAL, I HBEREESEFELEEH
JG A AT .

3 BERTHARMFRYE HNERANEELHT. BTREAR, IR LSBHRE
FIA R LRI o

(2) RO EHERRE, NLABRRASHBENA LFEEHERE. WRHE
OO M T RLTIHHE B ERIE, MRS HOREGE BB ETRE. fil, e
REFEBAERH L LA ST AL ER, AR HFACE G R ATEN M . HERR AT LASE B R AL,
BEEAHUS LR T UFBAT, BB, SR O AT A, AR S RS
REEBCHTHEX. RE, BREEHL BHiETON. SIITONE, RUBLENT
BRSO FT ENdn HH

ERMTTENEE LR T EHRERE . BT IHK P I 68 SRR AR &
H, RESHOAEERBRRERE, REA THOKRS B iFHE.
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2. |FERTH & &4

RATRE R BRI . AR NEECEEH T RERELEPIFHIN
%R, MERENREARLERN, ZEELA%R, REBRCSHERRE, UEHET
HiF. IR R L ERH SRS R, XA S TR S AN RER R
M3t T, IXFRTRBH S iR LI R A

3. BFRBES

SEATHEMNE IF O ACKRS, BIERFEHE I RRS, HFHE, FHEEHE. LF
WAL RAS. fit, SEAVKESH 1. TEHGFS S 2. BHNKTS A 3. B
BHRFESH 4%, FTAEEXNREAERLI G RRRETSIENEOKFRY, X,
ERBSEET, RIEAHFERRE.

XL, BE Bt 0 S B S AT E AR AR SR A L, HBFFARNREFH REFRAHEMN
. (EthfEdEs s, AR RRHTHRNFS LR, KRG T R R
s 2% B3R B B LR 52 B 3 F BRI RR, (B 2% & BBtk & 28 B R B,
H5REMERIMFAR, EAXTFIERIRSE: AAFEHE, RGN P 92N B r R
FAGNRRE, RiXFEMERFRIENTEOASREE AR, MathmiE.

3.7.2 JEHigNE%

PLEYFBIRSE BRI TR & HERR FE BA M 3R A SRR, © FErm T8N 4 ML ERMHARER
BPE&, WXt dEfe g RmmEs ML RS, LHRIEFEMA S KA. SE8 8 G 2 —Fb
HERFER MBI KB, ARELARA XHERFEN GRS, MEXHERRHKNE - Hif
BRFEAFMLIS AR T, HREBEEEGRAERTHITRHESER, RIFERFSRCLE
PR R T SHIREY, AT, NARAF: FHERERMATEE, MLl %.
R ERXBERRERRRS RN RSN,

1. &4KRE

H1 T8 S TT B A SRR R VPR RE SN A I R UR, RAFROEER AT HEE SR
ZHl, EHEREIERNEEYE, FRKPEALSFBREFINLBORE. W26
@R, WSS,

RERERBRETHGHEEBEBEMKFIRER, FHKRKRETTE, ¥
FEFF{P, Py Po R Z A FF . MRFEXHE—NLEFS, WRERTEM, R
RGN THZERE. WREAEAFEIHK—NFY, WKRERAZLH.

Bl5: H3AEFCL, C2, C3 MBITHERK. ZBITRNELBHN 10 MEL AL,
HPZEP Cl EBIANREHN, BN C2EE I NMRERM, B/ C3 EE3ANRLRLN,
Bt 20 MRERM. F Tl %, BFSHAEFRERRESNE 3-7 iR, SITRNW
AR E?

R BITERFEFILNBRERMAEER 10-Q+2+4)=2. KNBITHEEAHB RS SRS C2
AReBmAWEIERK. RE, BEREKIKSES C3 A Cl, XHERITREERLKRIRTA %
Fo RERMTFE—NRLEFRF{C2, C3, Cl}, HHREZEREZLH.
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£37 fHisk
R 2o iHIR K WEiRAE
Cl 2 7
2 2 1
C3 4 4

2. HERAREARELKAIAL

MR ERZEFINIRFSRRE, REGH2REEATZERE. fiw,
FE TOHZLUGE, C3 XHIFR 2 MEERM, MARGHEALSLERE. KN, WL
BRE-ANREFY, &RERRGEEEY. BT, % C3 HIFREN, RE4
RGP EH T HRE, BHNREIREE, LALESH. FRTRORER, EEIE
L e e, AAEEHLE.

3. RATRM

BEHRREMBGIEH KN E LR Dijkstra HBITHREW:, BT i2EETREHET8IT
WERRmE s, MITRCHAHETESREETHE, RERHR - MBEEER
HREF[ERE, BITEXNEENEZEN. BITRFE - IMEERIEEHEZNESES
PR B i) Py T LA ]

BB B 7 B FIREAT 583K, FETE S — RT3 B A A B K A . AT .

(1) BiEMERKRERIIRFRTT, HISHBRETHR.

(2) BATHEN LETmE AR AT A, UMEHLet, BT HFmMER
A, BNEE P REAIEIT K.

(3) %4r, HF: BN, BARK.

3.8 FIRRAT REVAR S IE

381 WMITRWZHHMBEEN

I. T#|M %K & F Available

AFMRFEREEFZHEER, B FHE n P oERNE4. 8P anEREk—%
AAHAREREE, HVGERRATIRENZELMTHRENSE, K EREZHE
PR B E T B3 . SR Available[j]=K, MIFTRRETRA R EHFK 1.

2. EKRE KIEM Max

BARTHRBEER—D nXm BHEE, E©E€XTREF n NEBRPHE P BET m %
BRI BATR. WR Max[ijl=K, MFRRH i MERTE R ERHEHRAHA N K.

3. 4-Be4EM Allocation

SEHEEBMESEERE, B—D axXm M5EE, EEXTREFE -H#ABCHEN
R BIRH IR Allocation[i,j]=K, WFREE i NistFE L4aI 2498 R XBRFEMEE N K.
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4. T KIEM Need

TR B R IEEERE, &— nxXm BHEE, AURRE—DHENT R &K
TEE. WR Need[ij]=K, MFRE | MEFRCTER; BRE K M RETHRITH.

B, AISMEREZ BEFLCD FXR:

Need[i,j]=Max[i,j]-Allocation][i,j]

382 RITRIEMLN

1. #EYFFRAHA

B Request; £ 7% P; #iE K&, @R Request[j]=K, R#HE P, FE R EXRHEMAH
A K. Request; 55 Need; #15 R ATRER LT 3 FhiF I

(1) Request>Need(i]. X5 %7 %t IR T K C 88 & B 8 1 i K E,
R IA Ay

(2) Request;=Need[i]. XFE TR ZIHFEAENE BT B2 IMAEIR - R EETER.

(3) Request;<Need[i]. X5 %R % FE I 7EX © BT %6 IR A E1T 5640 10 R I,
FRPBIRLLE AT H XK.

2. AT E R R

LHE PREBRFERE, REKTRSBSRITHA.

(1) 2R Request;<Need[i], ¥ E] (2); HUERHHE, KAEHEHRHER
Ol e F B RN .

(2) IR Request;<Available, LT (3); BN, FRmMITLHERIE, P, A%y,

(3) BRRAHERBLEL P, WFR B ¥R HRE:

Available:= Available -Request;;:

Allocation[i]:=Allocation[i]+Request;;
Need[i] :=Need[i]-Request;;

(4) REPITEEMEE, RERKBHEIEG, REARTLTE4RE. WER
RN, MWERFEEERPACLERE P, U, BEAHBRORESEIEER, WEEKN S
BHERAE, 2 P %R,

3. ek

THEmE Work RAREHZEHATHRE S, RETIRMS HEBLEIEITH FER R LB
BH, E8H m MK, ERTREHEEIFHER, ¥IEA1E Work:=Available.

SERL A B Finish R R REBETIETER. EH M B, HHI1FR&HERE AT
SEM. #5 Finish[i]:=true, Zon 8 | NSRRI L9 AR IR, IE1T AL # Finish[i]:=false,
FRZHBRAREBHFLSEBRE, ARBTTMR.

BAIME Finish[i}:=false, i=0,1,2,*,n-1. 4H LB HBMHRL S | PitEn, 54
Finish[i]:=true.

ZLEHEEN T R:

(D #ATREURE. AEBRESPRI— L TR AR i
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Finish[i]=false 7 H. Request;< Work:

FARBXHE R BERE, BUTHEIR (3): EHARXHFHHE, WHEPE (4).

(2) Work:= Work+Allocation[i};

Finish[i]:= true;

RIR SRR Py FREATSCR WIRESE RS A 5 I U8

(3) HFH RN Finish[i]=rue FHLE, WRFRELTLLERE, EXBRHES
FoLe it e e BN, RELTAZLRE, RESBHATIRRES TR, KEFRKGHE
BOrACRA, LR P .

MACHERGL FR2RE, WETEFIRRANTURI—ALLFS. mER
Fub AL AR A, WIFT A Finish[i):=false (#8285 T4,

383 MITHRMZRILA

Bl 6: XRGEH A, B, CHRIY 3 AP, € TR ZIHFE PL. P2. P3. P4 X %MK
T H ARG R 3-8 Fis, WEREaTHBEREHR (2, 1, 2). [

£38
— BAEKR Eﬂﬂfﬁ
R max allocation

A B Cc A B c
Pl 3 2 2 1 0 0
P2 6 | 3 4 1 1
P2 3 1 4 2 1 1
P4 4 2 2 0 0 2

(1) ARG & AP YR R AZ X R 00 % sk 3 H B alsE e om th k.

(2) HEHZNREN 2. MRRLEHN, BEHELFH, MBERALLM, B
HE 55 ER.

(3) WIRILRS P1 A1 P2 ¥18 R K 5 B Request(1,0,1), 3 TRERG Z41MH,
PEtME] 3 Bl YR PR X PR A BERE 7 15 R BT R e Y SRR

(4 MR 3) FMERMBULAFELE, RARZRBTLTRYRE? BLGBEFHEA
WA H6e, RHSS5HM0EG, ER6, HEWHER.

#: (1) RGN ¥ q &= available+allocation

=(2,1.2)47.2,4) = (9,3,6)

EFE X R 5 O 7 oK B
3 2 2 1 0 0 2 2 2
necd=max-allocation= 6 13 4 11 = 2.0 2
31 4 21 1 1 0 3
4 2 2 0 0 2 4 2 0
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(2) REARITHEEZHITHESRUOT:

work=(2,1,2)
finish=(false, false, false, false)

1) 4 need[2]<available, #7Z % n] LLif /2 P2 X BRAIEK, KRBEHACLH PG,
P2 A[HITSER, REBBEH EHBRERE. Fit:

finish[2]=true;
available=available+allocation[2]=(2,1,2)+(4,1,1)=(6,2,3)

2) BEBF, need[1]<available, #f P1 AI#UITTERK.

finish[l]=true;

available=available+allocation{l]=( 6,2,3)+(1,0,0)=(7,2,3)
3) R}, need[3]<available, #{ P3 AJ$4T5E M.

finish[3]=true;

available=availablet+allocation([3]=( 7,2,3)+(2,1,1)=(9,3,4)
4) B}, need[4)<available, & P4 A #IT5E K.

finish[4]=true;

available=availabletallocation(4]=( 9,3,4)+(0,0,2)=(9,3,6)

REE DA LRE] D REHMITFS], W (P2,PLP3P4), FEHRREHEBITAL,

(3) REARER BRI AL VERR P1, R4 BUAR T I A 98 YR o] LA 2372 P1 BRTERY
#K, B -HHPREHRE Pl 5, BEAR - ADLERITHFRIES H AR 52
ITEYS, BRLLEERE P1 it ABH 8R4 .

(4) REWHEHAR PL A P2 MIWERIG, BA TEIEAFEBURA, YIXEFTH SR
HRMFHORFERE, LEARYREGRNBFEREHIFELTEARERE. R LR
H PR A E SRR AR ERER, REA L THBRE, HEALHAFLIRE.

Bl 7. RRZBFLRE m A, 0 MIFRBBATIEZZRIERBR. KEMEERE
ATHIFEL DN ZERIRABR, RUERS 8 RRAIEH.

AT BERFAREFEH, WENERERENREREKENZ IS HEET
BATRERK 1, FASEH-ANTHER. X, A - NERTURERFFERE, #
ITEmE, BRBRIR, WIKEHE, BARNRET A NEEESERTER.

fE: WEANHERL B ZERENR KRN X,

TR L 5 x NRIR, W o MR E R HIF K%L R E R n X x.

ARIERFEARETEH, NHE FHAER:

nx-1+1=m (*)

REF A HERE HF x M RE, BRANELESMEESCHET-DMER, W
BJRERE N RE. AERAZLEH —ANARERTEL P AR EBRARREWN
EREE, AENITEREHEARETHIXMAEERER, RmATER TS,

EAEA (), Al

X< I+[(m-1)/n]

Bl x B KAE A 1+[(m-1)/n]. BT, 28 BEFE B 5 IR A B K BE H 1+ [(m-1)/n]T,

REH RS RAER.
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3.9 FEBIHIAI S AR

SER O TRR, A e ED R X BRI AN LR, SRk R ARFEB R M 5 — %812
RACB AR I T JERR B 5 ¥ S SEBUTRS F8 S SRS AR, SR 5 i SR K AR A
IupRE, HEAERKEOEE, WAERES RS FIEOERE, RFRRARHRE, X
G5 R T RE 2 RSEH . X8 R MPEBUR LR R AR RO B, LB K I ARBR ST B,
ERGIKEIEF BT, Kk, RADXFA LT 3 AR, — R AR RIS & 4,
TRATHIERER BRI T B, =R RIMIER KR AL B (T AR BR SER

3.9.1 JESRM A ETH

BTSN HEA T RARETEY, B, RIFOERE—BIEB=4, KegLE
Koz, st IR A R akeT .

PER— AORAE RR A B R4, BT LU SE SRR B e 76 IR IR i R i & 5
9, (R 7 AR R K B0S TR, A L8, 5 A CPU 6% AR (1 FF44 .

7 — PR R A, B4 RE — s i IR — Kk, sREARYE CPU M RI MR %
Killl, 58 CPU MME MR s — MRIRMIBIME, 824K CPU {# A %M 3% 8 {8 LU F it
BRI, Llsd B FRRBE MR CPU ML IR 1E.

3.9.2 JESAHEN

IREEDVOE o T -

REXPHE KRR UET R EMUE, ZEBENAR G=(VE). HF, V
EWAKSES, ERARUNES, TAEETHH P=(P,, P, P}, HEZKTLHH
AR R={r,nnl, BREPOLSEEEAB.

HAAKKES EF, §—PuEHR—NEFER(pur)8(p). H, p P H
—MERPEP), 12 R PREERY(ER). WR(pyr)EE, WHFE—FMNEHRE p A%
Bon AL, HE p FE—A o BERLL. 437 p ES SR, WRE.r)EE, WHH
UM 1 TRERE pi FoRH A PR AR pio (o) R0 BIEIL, () R
AMGL. ERFSEEY, ARBR RS HE, BTERREHRENRE, i
B AR MERTERBRO N 4R, PFDRRERTIE, TS0 LR TS
B — AN A

Wk 3-8 Fror B RERR P BIEGEARR R, FN R CHERE P 5. 157

PHE R 0 A —
P, o f——(»)

R
3-8 HFESAE
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2. FRoEEE ML

FIH SRy B BT RSN BRI T e YirRERT A, WRHBLET
B, Ba—NESL. af BRI A KV E B R as e @82 P L.

(1) HBRERHE.

(2) #ABRHEFEKRL.

(3) F4rhiciafem P.

B HERFTAE R P MRCL, TR RESRE. MR- ARESEEARET
R —ANERILE, BLAERRATHERLN; wEE-AMUEFET, SBESREEA
ML, MaeRETESRn,

3. fe4liAE

BYRBESRETLLRENEE S REPOARERARHENEL. BR, mEEHPAR
HAB AR, WRAPALHFERYN, WERKEBRERE MLARNTEK, WESR
PEAESER, EH| LT R AT LR AR R BOY, RS AP TR
W R E T 18 0 KA A BEE, BIARBEFSATRE, WMRE—TLE58, Xt
RELZMIEBEHE.

KERGRE S WABRANZE MV ERMER, MHMNY SREMBRFESEERLRT R
2y, MMRRFESREPAFERKE, WREAFATY: WEREHNRETEE
Bk, WRZDAIHEFEXYN, WRATTHRL, WAL,

w, 7£M 37, FEHERSRENESE P,—~R,~P,—~R,—P,, HARTH#EREL,
[l R G S0
B 8: nkd 3-9. B 3-10 i B F AL, AR REREREFH.

(p )
)
vy () R,
(1] ..]
()

Pl 3-9 8 iR ACH B 3-10 %8 B K

M. B39 PHEEHNHKH PR, —~P,—~Ry—~P;—~R,—~P, il P,~R;—~P;—~R,—~—P,.,
EE T, AREFXZRR S REBETEL, UL, ZRKLTRYRA, #HEP,. P
PSS T L8, 7£H 3-10 9, BARBMFE— I N, HiXBRESRERTUELLY, B
M, EZRFEIHATH.

4. Sedliem o Kk

PSRN R SR R R L, RIRE AR R T H RIS,
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R RN BARERENZ «, RKBRETEXTHMBFRNOKE FR available,
St F RYGeHH—EHBEFR (P, Py, P}, HH AR & B R KB A 8/ T R AR HAH B
BRBEBH R, FAAZIHOREREBREENTFTENSERRE, HETER. 4
ENETSRE, BRASERNEHBIR, NinfEar A EEMN, SRR AT
BATERIEREFS L 4 (L B, RENHTHRHERELREE, EEHE
BAF A HBRE. MR -ARETHILEBETRTFS L, Baefepsis.
LERIMRGEN T AZLREN, RERATICB K% 5 g

3.9.3 JFEEiRIRRER

— BRI R TIEH, REHRIEY, FREMNTHREPHRELR. —R
KRBT, —FERLIE— /NS EROBIT UK B ES: 52
HF & 5FHAAE R R,

1. #&bitfe

KIS 5RHYRHERT, RATWEELEEERSHKNER, FETH0E, D
ILFIRERRTER I B .

(1) £\ RN EHE. XRHTEEMERTEEMNBEARSHRE, B854
HIBKEARN, B EEHEMECLENT TRKEME, hFELEmE=ErssesR
WM T, EEFRITHNEEFIETIHERETT.

(2) —R&E -1, XM FTERSRE - BB K#HBERT, ®EE
HRREEATSREMRR, K5, BHEMRREFHNRERFERY. ERBK
RAFAE, W/LIE—/MEFRM PR3, Wtk fERE 2150 BiaRe .

FESMERR G, NAEE MRRTHLL AR AR R B RAT . M E R IET RN AL
MEFEHAT, ERRGEEHXABRPITHIRFRERR A, EFBMLH#ERER R
AR AT MR S ERAT. RERR AXHTH EKOHEREREGLERN, (B
REM TR K.

2. #EXR

M5 — DS/ RS RFRE, CRANRFEEIRS S &2 580
R, HEIFEOMEER. RAMAEMNFRLU T 3 A:

(1) LR RIR. FERUB/DHRMERIEN, FUHXES2 558
RS S EMRESR, URENELMIThrMERERE.

(2) BHEFHENEKE. R - NEBERTF T RERTE%EWT, RNzt
EREIFENLLEREIFCREXNER, UWEEFHBZHENT.

(3) #EH “IRIL”7. MBLHENE—PMHERHEEER, NiZABRRELTHER
ARRPRETARETR, ZHERSHE “RIL”7. B, —BERT 8RN SHATH AR
B RE, UaizRienks.

5t EREARERKRE, HitSS5IEMHEREIRBIBAE REFHTHOFE— AL, ¥#
B R GREEHAT, LURBIRPATIR A B R A . BRXRNEEERE, BRERXR




100 BAERGIRERNHA (Linux)
GIHRA, BERRRZFOTICRERNG PSRN, UELEREIR, HNEEME).

AT NG

AR ITENBTIHERGGBAF 54 emA.

LAY Z SR AR AR H AR AR LA PR AR ARTIR, KGR R i
AAE. B PRI —AMESAR DL, lf AANERKRS: RIRE, ESK
A, BITRE, TARKE, KEEARF) PirE—MeELPAT, HAKLABE, HAE
R 4RI — o Fok it gk A AT ik — A iEARIE 4T,

WRIEGFN AR QGO A P QAR FDé AGHG AR, RSP GAR T,
BEA ALy B Autie], tEdkadoh BatE], LBl . HAKAR S, AGd A
Gy AR Y, BFEHERGHRE, Bt FREELFRGFHANM, 4LiBE kA
WEIEA ARARE ok, BELKARE k. BHohrbhiBELE. hAELBE
ik, RF, HARBEI x0IEFER S XKL GBI L & XA LB AE k.

ARG ENHRBREFHA A AR EFHTR, BRALRILERTEHEE. &
HFEARAFSREREFARGTR, HRRBAF LS, FARYHLELHHE
Fé#f., EHELPHEH. RTHREAN. KBFHLE, BREBSGRKSEH B
Wer. RA{eBRE. AR, SRR, TRERHR AR A4 4 AL 254, R
BRAE-NFHFRHL, LHRTLRE; 0B LETRAMBTEIE, AHLHR
FORRFFRANZLAT], REED, NEALBBLZLAI NS IRER, &4
AR, wRAREGHLEETY, S HBOIERIAFRE, A THEE AL, &
&AM AR R Tk, HRTRARGUER], o RA AT, B ARMLHOBRE
R, MRLY, MIRATUA AR EE, FRUAGEESSE L BRLEERSEE
AART AWMLY, STHMRERREELTAR,

o3 =

3-1 AENEENIERNRAA?

322 BEAESREHENINGERMTA?

3-3 AREPLARE TS N 3 &2 Kb —ZiRELAT D? HHA?

34 1ENEERFAERITRP 4 4 Fik A

3-5 EURXERELD LRENFR? Itaz

3-6 FERNE R XAMEE BN, BRI L

3-7 MHAREMNAE? SELAHREMHLL, FHAXKH?

3-8 AHAERSG. S REMLH AL, FXAH/LEHE (W) HREEE?
39 AERERZT, SIEHBEENTEREARLL?

3-10 WA 48, ENRRAZ| LHATH EWER 3-9 Fix:
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F#3-9 IJM3-10

el S PITRT 8]
1 10:00 2 /et
2 10:20 1 /it
3 10:40 50 4-eh
4 10:50 30 744

WHERIERRFAE T, KA Sk e AR %18 e B R B 0 VR L AR S0 V8 B S A P 4
RIS B RSB A R R RS 1), B e BT .

3-11 AAmFESL? FE8™ A 1R R B R Rt

3-12 (EMERICBLIE ) JLAJriEeh, MR B 5 S ? BRI A R R g 2

3-13 WBTEL A4 1 AP RAL, A 4 MEE, SAABRERI E - ERRE A
A7, B AR ERKIEITI IR 3-10 Fizn. FRGUnHERE U FE SR A 8] 1 0 k.

%+ 3-10 >)8E3-13
i#iE it \ R i8] ERIB{TR i)
0 12
1 5
2 3
3 1

oN|w|>»

3-14 BUERRAST S MR Pl Pay Py Py PsIEEE3I EYHE AL B, C. WK A
HH TR, RFEABIE S AV, WHEX CHE 20 MNEME. B—HZ, ZE
FIRAI TR G G 0R 3-11 k.

£3-11 3314

il RAFEEKR EoRARNE
kit ig A B Cc A B Cc
P, 5 5 9 2 1 2
P, 5 3 6 4 0 2
Py 4 0 1 4 0 5
Py 4 2 5 2 0 4
Ps 4 2 4 3 1 4

(D HRRGHRLM. H#LE, AHRLFH, EA%4, FHER.
(2) TEEBTZIHAE P iERBIE (0, 3, 4), RECESEREE? W42
3-15 %A Linux RERFREHILIRA?

3-16  UiFA Linux RGMHF2 M SR A 4 %882



¥$4E FHERERE

AEZ] BN

AR 2HMAMBSEEHEARFX, a0 R. AXAMETE. AX4H6
FR., BRAXAMERFAAEMAMERFT X, & Linux REAH), HAR
RGN AN EREX, B AEFNET), REATEATAZ

o YRAMBYTHGAKME, QFTHbit, P3Pk, TLF

o ¥THEHNK, PAAAMEREFX, PRAAMETEF XHAREHR. K

RIEMBERALF &, HHRREER
o ¥EEMAMBUBMAAZTARYE, YREMSMEFHRDEIRN
#, HHRERFEER
BB XAMEREHRAK
T# Linux 4 2R SARTRF &

4.1 TrhasE MR

FREBETHEHIRENEEHAMRE S, EFX, METENERNKE, RE%R4M
MR ERA. EERREAETRS AR EK, BAFHEEERE - EHEA
WA, ENARHLIRRGERENTE. N FHENAR—MERAEHMRER.
W EMIBIT AR ERE, AMUEREWBFESORAE, mMEX REHEREY
mW. FREBEETENIENEEANY, FEITEMAFEMERFERERAIA,

HRHEEERAMANETEARTRLRE 3 MjHE: B (Fetch). /8 (Placement) ¥ #
(Replacement). “HU” EEIRNHGHLERT (HEBFH—H WHEFRAEE, —KF
WRATELZ S EREETERATAALENIER (EFH 32, FEERH
R RRg, M EA R AR ERF (BEFN S B EF. BT RBE R
REIRF (BREFH ) B AR FREEFOMH AT . B RUTRNEHE
By (EFN—H) ENAEFEBIEAUBH I FETAMIMERF (EREFRN-—8
) . FEX 3AAET, “RC RTFMEEEAERM. BT B wERBghHE, —
FRESEN, NETHRFLAFREEFN—EETMEP, NAENRANE—ELS
. BESXAE. TESXGE: H—LENEEN, WEiTHEFITUREEFNES
AR, MAERNBHIGUER., RAEHABRTER.
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411 TFpESBEENR

BIFRUSEM T A FRERSF L, A TRITRFRREFAEE, SELECIERAN
7, BERKRED, NEARAR, ATXHLPERFETHARNMELE, M
R, MHEARER. MREENFESEANTFINEEXE, CPU A MRERFIUME
FRER, EASMMEZE R LME AR EEE. RAEBEFREEF 2 N F A BT

. SMPIIEATEBEE T P A T BRI - \
. I ﬁ

W T - SREEERR BRI, TRA N
MEG BRI E. RESTBRAE - g
HEFRIARL, BMAFRERR SR, BATHR ﬁ
BB TRBNOTER, CPU TLEEFRES | #
MfER, ERAEERTFHFNRE. Bk, &% | BT |
RS, BEOARTTEAK. v

e 4-1 FrsRAERKIEREN. B4 BEGHERAELERER

412 RPBEFHLEIE

1. RApPAAFHRALE

RGO P RRREAET 43 20 LR LAY B

(1) %wi¥. BgmERFREE P RS E R T B ARBER,

(2) $¥. hEERFB&RIERLAE H AR LR S BT7 i E R s —i,
R — AR,

(3) AN, HEAEFHEABREANTE.

AL EERENRE 42 Fior.

Epe— —»_—,ﬁmgﬁz R | %

GERE R A K?ﬁ

ek A
WHERR |

AT

B2 MAFPBEFOLESR

2. AAERT LA RBA

(1) ZBEatR—MRERAEEE I (W P bt BE M2 (0 £ B R
P RREIZE ), M O JFEagmat. n— M ERIESUNIBE MbE % 3008, WX BaR a0t B2
BRF IR 300 FH4b.
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(2) YprEht R -/ MRERINE AT G R, AT A7 0 hhbgeht, AN ERAERI
YL A AMB+300B, NS ZHRERBEN 7 0 HillEFFEG, MiREE AMB+300B FERIfE.

(3) EEMLRIEH — MRS B E AL o) Y Bt

3. BHFEFEANRAGFHFX

BERBEANATFGARET. BATXEMEATR. TEEMENT N
Aizfrmte N A K.

(1) #3FALR. EREN, WRANEEFEEREANTHAMLE, BARFEF
HE AL k) H AR o 83 B AFR R R A BT h b, R FREEREANE.
BRABRBEANNEG, LA R MEEER L T 0, 125 B i R 0 4e %t s btk B a]
UTERIFSIC P, WallHBFREESA T, —BARFERF RS Frbhl, BEER
RAERFPRAM G Hibl, REERFRICHRET, HiXEF SO FHE 4R Hil.

(2) ATEEEATR. ERFHRITZHN, OREREMETMCBEARTESK. —
BH T2 ERFHES, RERF ARG RN BAAERERNFH 2. EefE
FREEARFRINFRERIE, BRGSO LS E, BAERESEEM -2
b k19 3 I B 06 O fE bt

w43 fras, HPRRFM 2000 5 RTTAEF 84 load 1, 3500. i%IEAMIThAER %
3500 5 HE AR 360 LR 1 5 A 725 BN 4-3 FTR, B3 T AR #uHE R 10000,
BTCA SR8 M 3500 5 3 cHUE, LREEREN. IEMRTERBESM 3500 58T
A 13500, HRKEGAHEERLEEMbHEAR DN, BB EHAMYE L, RE N ZHE kP
HHe % 360 HUH .

2000 | 0ad 1,3500 > 12000 Load 1,3500

3500 13500
360 360

5000 15000
kit 3R] Rl

M43 RN AT E R

(3) FEBITH BN T X RAEFRRFIRATRIREITH . MR, XFHERETE
MIREFEAURSERR, ERWRA N EEM TR, SHTEE EN, KB 8085
wtn EERAFAROAE, BRERKNFRL, ZhE—RATEEERFRED, B
KB ERFETH, HETRSERERY, SRENGOMERFHRY, EXMER




B4E FHBER 105

T, BEEEMAEMRAM, HTEHZIZEREM, WME 44 Fix.

10000

12000 | 124 1,3500

13500

Yy FE it

15000

A 725 (A)
B 4-4 RAZEEELNNFE0E LI E SRR

4. BATARAHE4R

HEEFNINERBET SR FRC RSB —H B LR T 057 &0 R ¥
RO — e BRIRARIR . SCIBER M A EE RN S A S EREITH AR,

(D FEwHE. BRmEEH/IN 3 MEMERA. B. C, ENMKESNH L. M.
N. BF#ZrnEENE 4-5 fin. TECRN TERM MM LT EY, RN
HEMARS, HEA CALL BaIBUY BREE B AR U, MTTFERL— A Se B A B,
NARATRAT M, BERBHRF, BITHRTEEEANE. XHELHTEE, UETAE
WM T A OB AR,

Bk A ik A
CALLB JSR “L"
L1 Retumn ; Return ;
0 L-1
it B BE&B
CALLC JSRYL+M"
Return ; Return
M-1 L+M-1
0 Hith C L+M | #igc
) Return
Nt LR LM
Hirtith EPN ¢

4.5 BF#EETEE
(2) BARFEEER. AFREFSRFEEE MR, ERANERHILEAND
BEE, BIZERA A EARBRE, FRE-MMBERIER, BAERSEE IR
MHERRER, FHEEANHE.
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(3) BT EHAGER . FARTEAT 896 BAR AT LUK 8 MR N AR ATt 7,
{ERANBRA SRS . ERFRATHRRABREARATSRR, B EEBmAR
TR, AR FTA R EETHRR, FRANSREEE R, FESRHI
TR AR, XRENRME, FERAETHEER. EXHEETF, TEE
& H B B IR BIST I A AT, BIERUTIERE S, HFRIA AW ERBER R
AWTEE, B 08 ZRIZEHR, BERANTF, HCEREIHHER L.

42 EESEAHEHRETR

EESRREA -MHPEFSR- -MELEPANFEE, AFAERFMELSRH
ZEBFFELENA. EEMRIKRAIPEMEAR, ABEEELIX. siESXMHAE
SERLAX 3 Fh,

421 BREEFHNEESE

PEBFESS IR MREENFEIRTRN, REHTRAP, $E50ERE
Y. GERAFRERTAT, NEFNREXMAFRENFR, mE 4-6 Fir.

. A&E

REXNBRERGEH, —REBERLESS, HPRETHAR. SkmE LR
RGO M REBIR B A R AL, ZbhtE RGO EA R B, #w,
MS-DOS REKH TIXMAFMEERE T, ARG, 256 MhWAER, A PWHER
& 4B, Bt REMTHERX S 1K, ZHE9E S BE AT 0 Ul FF A X K.

2. APR

BERGHT & RS2 E A 7200

A TR PR RATH Uy 8] T8RAERGAT G20, RO AP R R 3T AR 45 8617
RPEE, AR, RIPEEEEREWFLH, BRI SRR
RENH. BRERZFEZEN TR a FRAEFBIFERS, BPEFRTN, S5
B ERE, SR AU @R 6] 3 A7 0 A A SR BT A, B R
MM, W 4-7 FR.

rmwrs| [Eeaary

#®iERG

at+l

R FERF

Hu b

n

B 46 BESESXIINFLEHN B 47 HuakB R R S
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422 BEESESEAR

Bl XEE A LREE, EXMEREAXT, RERZEIHHRYUIFIRBK
NN, ERFEITHE, BNRATHTXABEEL.

Bl 1. R—PEFRRD 2K MEEFERTF, SEIRME 4-8 FiR& XK.

BRO XA REBNRAGTHERAZL . EXMERT, 3— MRS
BT, NSERIE—ER SR ECHEEE, NELER 2K, REHFHTHE.

BEE —MEWBAS, W 4-9 Fiw.

BIERY 10k

L 2k Jobs=5k | Joby=2k | Job=10k | Q
P EfENLX 6k

KAEAKX 12k

M 4.8 AFEFEESE M 4-9 fEdkRAF]

TR, WRER 3 MEMEMBAF, KK job, B 12k KIX IR, job, S ACTE 4k
X35, job, ZMACEE 6k FIX I

—H-AMREMRBFEMELE, EHRBKTRAEAETR, FANEHARE: —
ME B AR, MBRAFTFXOKE D TELBFHKE, WZEFTEEA, |
BRI HIMER . A SRR Z AR T A R R AR 2.

R FREMEVIRSCHINE 4-10 BURTES, B4R job, AT 12k MR, F4 4k, job,
REZ7E 2k BIBKIE, jobs RZ4H7E 6k HIXIR. 4 job, BIARY, BARE RFEE 3k %08, i job, Fiek
XA 4k FRR, ERGIEBKE 4k 548 job, TR, X 4k KSR T AR . X job,5E
BT 2k KIS, job ERAHEEN, EH 2k KR/ T job IHRKE, TR, 2K i
PR T AR . BT — XIS 2 R — Mk, BB A St 2 e 3 R 3T ROV
MBRKIER, AN IR EE R0 MFT, BDESE B2 R R i,

Jobg=3k | Joby=5k | Job=2k | Job=8k | Q

B 4-10 ek

B AR ER T A AN AER ORISR, MR, AR EEE
KEGZ R, ZEEBRBELROREERBEE, B HEH ML, PR ELEY
PR, RERBRFHEMNS XK. ELFRET, HTRE HTUEEREE LM
RISy Ti, BRAE R ATARIBIRAT Ve ML A R IR 1 10 2 L R R B R0 43 v o

423 PBEHEHE
ARATXERRRELEAFTE—IRNE, TIRRELHTEESHE A,
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MHEEWETREEFBR T AN Z N, RETRE, @FIRLRNEBERE
EHBBARMEE. EXFHERETET, NERKEH ML FREH KD, BARNFH
Yk f i B AT B B (R T 28 4k, FrLAXFP BB AR MVT, BIAF I RER ML ER
Bt

BASY X 43 BL T BRI 10 B 2 X B BT IR A AR R 2K
14> A0 5 (R e 1

1. A EoRT e HIE s

BEMAHX DA, RELARBHNAEIEEH, HRCIAFEHFEHRER, SR
MBBFEITIREEKE . EHANEEERNA TR EKRMNTR X &,

(1) ZRSXREWNE 4-1 i,

R4-1 FTROXIRAE

Fs SEX (KB) | SEfsuE (K) RE
1 64 44 "TH
2 24 132 Bkl
3 40 210 A A
4 30 270 AIH
5

(2 TRPEE. ATLRANZRFIXPLESHERE, EEMTEOEHEBIRE
HRTEHIXARHER, URATRES X OTRET, BRI g, L5450
ik 4-11 BioR.

P

Y

411 FRELH

2. Ry EEE

A AFEUINNLE, NIREB—ERSREE, WD X R 2 XSk —
MR RS EEL, BRIEALUT 3 Mom sk,

(D BUENEE (BAFE). WRETUE ERFWHBIEEH L, RRYE
KB HREGIEARBEHT. AT/ORTEN, BRMKFFAEER, HIRI—AK
HERM AR,

(2) BFENEZE (BEFA). NAFBRRMITFHER, RIB - NiELERY
WFR, HTHEL

(3) BEFENE. ATLE LRFFEEEN F L, EEREE tHM /3K I
FHEF. SEMKFEER, BMNREI RO TMER, HIRIE - HEERNE
Bk, B, REMEHRERFLERNE L.

(4) BARENEE. BREMNHFTER L. Y9REENAENDNERSE, 7
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BRMAGENE, Bk, RIMBHREFTEHRTEAE.

WA — AN EEE R AR RIS, —REEASHMEERE, —REEETHFEE
FEE. REERSRU, EREHHF GRS N AER (BERAITE
FBHER) RIRE. 4 MEEHBEHF, X—AZMERK, ALUENERNERER L.
B, BAENEERER, CREFAFRKK TR EEXRB -/ Ahk, @alEm
BRRB AL WA ERRAERYE, BRENETUARIRRNES. REENE
ERAREMAFARE, ALREXERTEREZHE. BEENEEAHTHH
WP E I X B E N VR NMR R S AL L DO, SRR RS T, HUGE
WL E .

3. R4 EAEIK

AR EEN P, ETERER SR EM AL,
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(1) REMP, ATHRERRTCEWAAT.

(2) Vil 7B A, A TIC KA TR — BUN (8] P4 0] B8, IR KB () 3 4 1
B, ftEHRESEE TN S%,

(3) B M, TR AEBFANTGREEESOL. & TAFNS—TESTE
H&EG LR UM R, FEL 2B I0E, W T ESRMe: SHARTE
FABBEOL, WHEZRT Em, LhSH.

(4) Shrstesl, FTHEHRTESMERAE, R IMER RS, WIERARS .

2. BT T WM

HIERD RGN, ETRMIAE LT, ([ E SRt Soihwm-— g
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WL R A ERIXK R, EERBELTIL -

(D) fEIRSHATHRI= ARG E S WIE S . W, CPU #HEE - FBEAWITERS,
HEHMRTA . FHUGEN PR, BT T KB4,

(2) IR AERITRIMATRE £ B R0 RG T HREAF R AE (R A7 2 IR BT
R, FHORUESR A BEIR 0] 2] W AT B8R 0T+ BT 16 & 40, BREEPIT. G 4-28 7R Rk i1
o T AL R A .

3. WA ERILAE

WRD RS iR RAE 2 RGN A B W IR, |, A STBL Rk 8
038 NS LETh RESTILAYT . 4 BRBR TTH W7, (R BH 48T CPU MPRZS, 7ESME R 357 % T
ER R UmE SR, SFRTEEANT, REHRE CPU BIRA, 21T,

AR 7 T e bt A B 72 I B 4-29 FTR .

T 2 R K Vel — 5T

EEEIEEE

| tE5MERBIF R T |

57

Hag
E>m& s

FIE

N

B i el R s
T A 38 Mo dik

Mot S R

W 4-28 Gk DU P M ab B it 42 K 4-29 RS TR SR AEE B
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46.2 TMEARBREE

HREETERE S, %ﬁ%%ﬁﬂ%ﬁ@?ﬁﬁﬁ,W%EﬁEﬁAWﬁD§Wﬁ&ﬁ
AN, AN ARSI — . A R SR AR - R T, i
iﬁﬁ%ﬁ@ﬁmﬁﬁoﬁﬁﬁ&%ﬂﬂﬁ%ﬁm@ﬁ%%ﬁ%n$ﬁﬁmﬁﬁﬂ%%ﬁ
R “BBh T, BIRIB O TR SR R v, FEFAA, A, TRIEHE
T, AlHERER W ER IR, NEBEBEEA. igEhERTE, US— A EREET
rh L KRR ) 5 9 A T B A |-

IR TR E AR 000 e k.

1. itk n@mEREE (FIFO)

KR, YBEEER AR, SORERE SN NFRIA . SEES
iR -FhER R ESE VL, LI R A A fF 6 TR 4 5 S I HE R — AN A FL
MERERR A TEE, 2REFEREENRA IR AT,

B EHENBRATIIEECN 3, SR 4-30 BRI TUEE R, H I KRBy
15, TERKEN /4. FIFO BHREIELZ S THMATATH. Lo, AE&ET—A FIFO

BABY, HHUE BF A U S HEERATI KR, MR BB HRAT, S RIESHTAE AR T

[iE§ i
1
0
1]
e 4-30 I E #EE

Rifi, FIFO HILA R A REIMS, EMHEMTEER F 4045 — 3R 70 %
WMEnt, WEAREARE, KRifrEh~E.

2. mERAKEARN@ERE X (LRU)

FE IR TP, SORIE R — B A, BB 8] AT U e Y T
WEMHSMF. LRU Bk — Mg miimER %, mENEHRARF, ALm
RRAMY KNSR, BATERRGATRL A FEME. FTwEmRm b @e i
BEAFPREATIAE B KR REHFREA, Qe HRiE EniE v — TR B B A R A8 A
PG . Ay, FFERELUE R SR

(D %78 HTUREABRENTFPRAMNERSER. Ll FERIEIMNED
FRMACE - M FEE, TRAH R=R, R.oR,a.. . RaR Ry.

UV R ERE, EMANFFEN R MEK 1. kKN, ERNESHEE—
SERT M FFRLB L. MR UFTENBEER DT SHEYN, BARI
1B (0 25 77 B8 BTN I (1) T B AR R Bl e AR M 0T R, a0 4-31 fios.

23032[20
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REH | R, Re |Rs |R, |Ry R R, R,
| 0 1 0 1 0 0 1 0
2 I 0 | 0 | | 0 0
3 0 0 0 0 0 1 0 0
4 0 1 1 0 1 0 1 1
5 1 1 0 | 0 | I 0
6 0 0 1 0 1 0 1 1
7 0 0 0 0 0 1 1 1
8 0 1 i 0 i i 0 i

431 JEBRAA 8 1 HERK LRU U5

(2) . FH - -MEROBRBESHERANENTENH RS, S54RI
S, RO U S MR, e EARTR. B, HRIE2 R BT
S, MRENEEEEARFEHNEKAmMS. REE BN RN RERF
Flkh 4,7, 0,71, 0, 1, 2, 1, 2, 6, BEEBEAE, K UHEHS TG 0E
4-32 Fom, HU5R TUH 6 B, KAEBRT, JE SR 4 REIEBAKREH M, NETE
B WA,

2 1 2 6
1 0 1 1 2011 2
0 7 7 i 0 0 oo 1
prd o by —t b e e e ] ] ]
7 7 0 0 7 7 7 7107 0
4 4 4 4 4 4 4 4 4|14 7

Pl 4-32  FREORAT AU H DRI AR o A (e i

3. REE®REE (OPT)

BAEE LA B Belady 1 1966 4452 M0 EAOSARSIE, B RTEREMBN
SR TR R S8 KB B A B AE ). 3T BE SR AE AR, TR B R LURAE
BARRIBRIUE . Bl T AN B ADE R — N A NS TATE D, WA 5 L
AKE A W WA FRE VT R B, BT A LR R SCIRAG, (B AT LLR AR VA
Hib sk,

B13: CRRGN ML BT AR, %k T E R K

7,0, 1,2 0,3,0,4,2,3,0,3,2,1,2,0,1, 7, 0, 1

VR Al (9 5 K R R R IR

W FRIEATRISEH 7, 0. 1 EATUEBA WA, 4Ry 00 2 5, Kot
SURT, BORS, B RGN RAE BRI, KA U 7 %K, XA E R T 0 KA
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S KBRS | RS 14 REUT I A TR, U 7 KRS 18 IKER U I Y 7
M. 1R AR BRI A AV i ) 5T H

U E T AR an P 4-33 FR .
7 0 1 2 0 3 0 4 2 30321 2 0 1 701
11772 2 2 2 2 7
oljojlo 0 4 0 0 0
N 3 3 3 1 !

B 433 FlIRRETHEREEHGERR

4.7 ERFBAEE R

R T AT B 7 SO LA TR SR AT N . Bt f, T 7 B s A A B e
LR ESS, WLIBCH AT it AERDIBALS, BFETZi%
I UEATI IR B EA N T, @ATLUETT. S RBIRBARE AN, B %A
HEF-

471 EXSERHOLH

AT EHER T BEMER TR, NARKTRELHEMYLL, SRR, &
B L e b R b

1. BARAH]

ERDPBRAETHEHN I ERBEUERE. BRESHI .

B | BRE | BW | AR BHTRA | BRTEM | 7 | # | 4E
B | AR fr p 2 hk

ERRIT, BTRAE. BK. BENERRG AL, E80 T LR U

(D) FRARX, ATHRRESBRUFIEEEIT. REERTIETE.

(2) ViR 7B A, H& L S5ERS BN FBAAR, B T0R 80 19 B =,

(3) XM, RRETHEANGFREREHEST.

(4) TFEEGL P, HERABRETCHANE.

(5) MHIMT, RRZBREEITERFRBEDAMK.

(6) ShfFehtl, $RARARESMFP ARG AL, BIREHARE,

2. BREP AL

WRDPBRAKXKARERABRFER. 4B EHNBRAEANGN, Rtk
P BBPETRAE SRR,
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(1) HIWTHERL S REEMNF-

(2) HALE, WHEER#ER TR 2RE.

(3) HIETAEH R A TR,

(&) FATHXER, WASMAEABS, BABRMTHIXIER, MwBEERER.

(5) FEHTHNE, AMBKSHKETHL HHL, WEETRXEH, A
AB S, BHBER. HRNTEHXARE, WK -, Bl MEERNTRK,
FRABLS. BB WAL E i 4-34 Bk

T

y
[P AFirES |

EEESIREEE [ mRsEmTR |
i

[ wmimRiEE | mmg%mﬂ
Rz

B ¥

Pl 4-34 BB P ITATRE IR

3. AT MM

KT BRGE M B UR RE 7E 5 BUR Gt it B3 (0 B0 TR0 . 24 7 2 1) ) B
AMEAFRS, BTBRIMBIRANTE, JHESEBE, A ABRER TR, THtiRm .

(D) H—ANEWRFZEHEBAEE L SIW], Kf S HEBRE, whBRRBE.

() Al wiERTREK, WSk APwane.

3O FHw HEDTEREK, WAERENSENFAIGTR, HRR, WHTHBE
AT AL

(4) FIALPFER AL, AW S BREEEF. HE, WBSRG, $EmR
TR A Gk F R .

Sttt e LA O R P G P 4-35 B s

Bl 4: WA MMEL, ERAFESEHRNRETCAHARIERANS, EINBREAS
& 4-2 fri.
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b I [siw]

M C i ) 707, 305 i
&), &1

Y
EZECEETT

A
( ZiR )

B 435 ifRTBL ARG ML A B AR

®4-2 fila
B’s EFRA L BKH .
0 1200B 40B
| 7600B 30 B
2 4800B 20B
3 3700B 20B

VAN B Ve B Z b ik 2 50 8(2,15). (0,60). (3.18), H, HEEFE N TENE

v BITALENBAMAE.
R RS A B bt

i BAFMSBSEEOREERIRNT.
(D) R\EEMAF R EERRIANAAE.

(D) IREB A M<K, REMIERTRR.

(3) FEAEF, WHEh=ZE K 7RG AE+B A sk,
BEMEE2,15)ERREBRKE N 20B, BAMHE 15<20, b AT, B2 2 &WE
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FAG BB Hubl o 48008, TR IZERAERUE A 7B h itk b 4800+15=4815B.

B HE(0,60) B EC RS 0 BUMBLK N 40B, BUA il 60>40, HhhFERR, RGK
W HEhEER T .

WHHBELG IR A B R BIBKAH 20B, BiAMhE 18<20, MUt BIE 3 &%
3Btk 37008, T 4a%fHiht=3700+18=3718B.

472 HMHEZFS5RFR

iR B AR A TR B 0 B SRR . BSR4 o il it B ok

1. B4

ATEMFBIE, JERZDRE -KBE, MWL EREBRESN Y -6, BE
TR 5 My P 4-36 Fra.

B4 B T it e St
S5 E i COUNT
R iy | ey | ms R
|

P 4-36 LmEE

(D HKERBRUH counte A TR E O MR TER T LR, HURET g
R HE count, ML ARG F LB NS, B AEHE RN, o RHG%E,
FIRlZ BT & R 4725 18], count I 1.

(2) FREFHITR. W1 -AEEE, Ny A [ 3R LA A G BURLRR . ),
XA E, BEAFENS: AR, R avrikesigT.

(3) Bt%. MTE—ANLEE, REFNERETLUER AR MBS 3 3%,

2. ¥R REEL

(D XEBMNER. B THERREUSAERLE, Hik, REBRMANGFIER TR
R BN SR T XRAFR . fE0 R EBN, M8 M ZBWisE, &4
BZSCEBURA R AF, ASLERM—RIA, HFHESH KRN, 3 count M 1. M HALRYHFE
BHZZEN, AEFERAANNG, HF—-&0, HAZLEREE O, g
MB, B A, FEUEHIBUR, BHUT count=count+1 fE, FHIMhn—A 52
HEIZE.

(2) KEBMF. YR EEBRN LSRR EEZRN, WS ZBBK, SIER
AR B R P IR R BT N A R I, WA RHRIT count:=count-1 ¥4 . 25 1 G4 R
A0, Wz REWIRZ L E B s,

3. aEKk
EBALY, BTENTBEE ERM M, H MRS TS HERFR X
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B, HHBAE S LREBHRY . BAl, KA T U7 BOAT R

(D EARE. ARRFFRET, FHRERROKERE: A, EBRPELE
TREREBRKETR. BTHRN, SRELOZHRBIT MRS MRRKERTIL
B, FETRRTREKE, WRHEBFRDEES: KK, SERERAMERTST
HATRK. HFXTRK, B8R PWES, AMRIESS#RE R G a E bbbt
6.

() FHREHRE. ERRMOGIRIS, BB - MFREHFER, BF0E T

XA

D Rk RAVFERRXHZ B PR sT v .

2) A#dT. RAFNIT, ARIFES.

3) /5. AVRERXMNEBOETESES. TRMENSR, BFAFRKR.

(3) BRI ER-—FEEENRPIL. SN ERRSHHFLETREN
WM. BIERKET 0 A REERMRERM SEPER, 7RO T
5h3A .

TR U7 ) A0 178 PR SBEAR LL T AR

1) — AN AT LAV ] B B 7 AR R 57 sl AR BR o A 34

2) —/MER AT LAVE F B B 7 AR R BR sl A e AR R O AR

4.8 Linux REMWNFEE T

Linux KA “#&FH M &, XFE=FEHREM. BT Intel CPU LB FERE TR
AFEEEN BT E A, Linux BERGE D —REME, UAIL 2 H%., Linux
1R Intel CPU TR, BfRMREHIRE 5 ERAAXII GRS, B5F F 2R
TBAFEEE. Intel HHL LM Linux RAEET CPU KRS, BB B O ASHE

(pmd) 55 ~E LM ER (pgd) &3F, HHEFEREEHRGREUTHFMTE LS
OISR SRR

4.8.1 Linux 894 FTE N

£ Linux 9, §4H P ERATLIE 4GB M ERINE2E. 2, 0~3GB I
B E R 2R, B OEEE U EEN KT 3GB~4GB M il fy fE b ht
FEANEETE, R AR AABREE, HASSBERavE. S 3
B PR G AV ) WA TR, Bt R R R, B RIE RS
PAREBRINES.

B #EM 3GB 2| 4GB MBS £ —H i, HHFENTERTARE, NFEE
FIE N B . Linux LUK ik A RS AR B MR .

P& BRI 18 ) 3GB F 3GB+4AMB {f)— B BB G FIM 5 25 [6] 0~4MB. Hilt, #E
T AREEN, RERLEREE 3GB~3GB+4MB B, BijijE T 2%8 0~4MB &.
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R g beas (a5 P R R R AR B A . FH P B BT U i) B N A kT SR () 4GB
St imbt, K, 558 KORZ Linux W) 7 Bl ).

Linux KM “HTRT” HEREHEMNF. b Linux WEFIERN D =HTE,
KX A THF (PGD, Page Directory). ] JI H% (PMD, Page Middle Directory) F1TT
& (PTE, PageTable), I 4-37 7.

PGD PMD PTE  Page Frame
B 4-37 inux M=HRTTHRLGH

{E Intel ML L, Linux B 5URGHISCER AP, 80386 14 5 45 1) 51U FE ML 9 1T
H>k & PGD, W PTE, il PGD #1 PMD kb5 L& = h—. f£f P itiEh A2 5k
BEAXOBIBRLEHR mm_struct G54, BEMTQET RS SHEEEXHER.
mm_struct 45 5E X 4 F -

struct mm_struct{

int count;

pgd_t *pgd;

unsigned long context;

unsigned long start_code,end_code,start_da:a,endhdata;
unsigned long start_brk,brk,start_stack,start_mmap;
unsigned long arg_start.srg_end.env_start.,env_end;
unsigned long rss,total_vm,locked_vm;

unsigned long def_ flags:;

struct vm_area_struct *mmap;

struct vm_area_struct *mmap_avl;

struct senaphore mmap_sem;

i

pgd: AR OTH KRS AG L, & 4-38 FTR.

start_code. end_code: HFE i B (1S of bk A 45 s ik .

env_start. env_end: iFFEERSEX (742 4 Hb A0 45 s bl

rss: R A AR R B 7 Y BE O A7 DB B

mmap: f5@ vma B X A 8 R K T4 .

mmap_avl: #5[1) vma Bt AVL B H1EH .

mmap_sem: X mmap BIFHHF(ESE, 1 down()F up()E 4.

WESR, B NEREEA AN UHR, R R PTE R A £ TS . Linux $E8
IR RN, R BCATEI NAF IR, MR T ST % b AR 1A A
HH. B, FREEA fork 4B P9 £7 5T OB 40 F -

(L) R EH 1 T
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(2) WA T, '

task mm_struct vm_area_struct
count | == )
vim_struct VIm_operation_struct
— ped
mm *open
mmap '—_ vm_next
ped
‘l vm_op
te
Pre | P ’r vin_next

Yoy

page page
frame| |frame

B a3 BENBEEEEECESEH

(3) FIHZ¥1 .

(4) TR AL,

RAE A exec MEAF B TT:

(1) ATHAT SO 303k 1 T

(2 MR TEJLT.

XEE, MR RETH, WRBMTREAEATFS, $rEB -, ik
ERZHRAFE, HFERATREBEANFT. UG, EFREEFMLEEZHAFILE,
HEE5THAKR. YRENENEN, HRERGIERTH ZARN 2 TimEkt 3
REAE AT B A B S . R IR, BERARBUTA LR SBORE, SEAF
BT .

482 EEFHMARSER

M 3tE 4GB KA EE, B AR 4GB ZFRE A LLLE M #R e 5l fiFEa.
H R bR a] i RSB R 21820 0~3GB. R EAIE, ShREEA fork(OM
BAT B3 do_fork()F A X R BRI R BL AT B 3GB LAJG B A7 22 18], fE it AR
V. PR 3GB~4GB KEBF < B I BIRERABRIR, I ULy It BB
HHEBL.

ATRUBARM AKX EEABEFTME, Linux & XTEFER (vma, virtual memory
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area), > vma B EANSEFE A - BUE LR B RAEIA], 7EIX B RRAE A (R I BT B o HR A AR
FREsAE. W, BYFR—A 8, BEMRAVRE, R, R Ers.
(1) EfHrBMEIREN.

vim_area_struct{

struct mm_struct *vm mm;

unsigned long vm_start;

unsigned long vm_end;

pgprot_t vm_psge_prot;

unsigned short vm flags;

short vm_avt_height;

struct vm_area_struct *vm_avl left;

struct vm_area_struct *vm_avl_right;

struct vm_area_struct *vm next;

struct vm_area struct *vm_next_ share;

struct vm_area_struct *vm_next_share;

struct vm_operation_struct *vm_ops;

unsigned vm_operation struct *vm_ops;

unsigned long vm_offset;

struct inode *vm_inode;

unsigned long vm pte;

i

unsigned long vm_start,vm_end; !
vma & KA 7B G T vm_start, 4T vm_end.
(2) structinode *vm_inode;

QSR vma BN AR K TR SCPF BB SCIHI, vm_inode 15 [ %30 ) inode 454,
# W, vm_inode 4 NULL.

(3) unsigned long vm_offset;

R vma BEIAERX TR, W vin_offset B2 1%B A A F 300 R 44 B 1)
R E. W vma BEABRR X TIHEANGFN, T vm_offset £ vma B 142 84 okt vm_start
X T E B e A ) R &

(4) struct vm_operation_struct *vm_ops;

WRKE vma BEEMRM “XE” 1%, vm ops HlE T EAT S IIRE A, XEREL
¥ open. close. swapout % . (W include/Linux/mm.h. )

HREH &L vma B 2RI TR, SURRL. #EEE. BFRE AR
vma BUlf vm_next fE¥H6ERE, HIAiEER, W 4-39 FaR. Struct mm_ struct £ HIFIR
struct vm_area_struct *mmap R vma XKL K. HTREA vma BRER. &
A BBRBEAERIERE, Linux R4S T —4 AVL . ERF, B4 vm_area struct 77
BUGHZ RS vin_avl_left $5 A ARSB AR MM B 17 BL, 45985 vn_avi right $8 R AA I B b
HEREAFE, 0P 4-39 FUR. Struct mm_struct Z5HIAIAK 5 struct vm_area_struct *mmap_avl
FoRHFER AVL #, vm_avl_height *mmap_avl 753 FE AVL 48, vm_avl_height %75
AVL R .
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vm_area_struc

(1000,2000})

vm_avl_left

vm_avl_right

/

(500,670) (2500,3000)

y vm_avl_left vm_avl_left

/ vm avl right \ vm_avl_right
(350.450) (800,900)
vim_avl_left vm_avl left
vm_avl_right vm_avl_right

439 HEFEE AVL #

4.8.3 ATFRIHEMRP

Linux ‘P AFFICELI TR LR, HEZTH& RO TR RTEBR R TR,
WP 4-40 Fivr . XS AR BRI IR, TAAFINGA, EXREIR. HIET
RERERELN, REZUHSERNTRIFTEL, FEZ R TE.

page page

process | direc direc process2
— <
page table page table
L] -
1 page frame

B 4-40 Linux TUtLs&EH

Linux AF %277 B AR R nBal R . %t EF2 A0 el bt A, 3L SE AR 2 % vma
B vm_flags B# 5 VM_LOCKED (0X2000) #4T “BL” #E. BEMBE, TXINM
VIBRGUESE R A, AEE BRI SRR E 3

Mlock: Xf#&5E i — B HE 445 18] i i

Munlock: 345 7€ i) — BUEE L 25 [E] 81 -
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Milockall: X i F2 0 BT 401 25 1E] A 431

o R AR A HE S AL AT B A (R A R R B R B vma BRI RIBUR, H LR
vma Btff) vm_flags /& & PORT_READ(0x1). PORT_WRITE(0X2)#1 PORT_EXEC(0x4),
HEFWE vm_page_port @I . SRR, X lbhk 6 Ay BT A LRI, S5 AR
hPRE AR, R 8 RG A mprotect SEf.

SEFBUMEE. RIPBRIETTLLA 4 #r K.

o XA BAFBUINBE R

o XA BUAT R INBIE R

o XtHEAFBUS A B s R

o XEfFBh A B R

484 AEZEER

S Linux KA BT HE RN, FEPENRATEEESIEYETE. Fla, A
RIGIRMER BT H R, ARAGHEARBRYESTE, A VO BIEH&ERXE. ¥
HAFLA WO B, KB E, FT 0K, X1 Intel CPU BRiAJ4 4KB.

Linux MBI N FHEREL mem map RIA. mem map 7RGV MHILE, &
free_area_init() A HE1E, WHE 4-41 B,

0x000000(0KB) empty_Zero_Page
0x001000(4KB) swapper_pg_dir
0x002000(8KB) Pg0
0x003000(12KB) bad_pages
0x004000(16KB) bad_pg_table
0x005000(20KB) floppy_track_buffe r
0x006000(24KB) kernel_codettext
FREE
0x0A0000(640KB) RESERVED
0x100000(1MB) pg_tables(4KB)
swap_cache
mem_map
bit_|
FREE

4-4]1 mem_map REVEATFHIME

485 THRAGER
EYE NN, ZIR mem map R AY bitmap RSB A REF T WEA G
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RGO 15 men_map - -#¥, bitmap A RAYILAILI B free_area_init()eR &G, @HE

4-42 7R,

bitmap

B 1 o py 2° 5

B pi R 2' T

free area

next
prev
map

-—bLIpage '_,.l 1page J-—)

B 1 w27 T

T~

next
prev
map

._...i 2page H2pagej—)

next
prev
map

—>I 4page l-)-l 4page }—)-

M 4-42 bitmap TEH G free area IR F

B RO AR R, bitmap #MEIE NR_ MEMLISTS (BRAMEN 6). BARE O

A, YIRLEFRE TKE SR (end mem-start_men) /PAGE SIZE?"?, f§f1%w 20/~ tiddif
R, B RN R RS 4, MR ERE T KE R (end mem-start_mem)
/PAGE_SIZE/2""?, Bpfi Fomidst 2 N4 wigol, B FnmEd | T 2 Tes b A
K, x5 1A, VG R ETKER (end mem-start_ mem) /PAGE SIZE/2™, 4fr
RGN 2 A I SRS R, B 1 LA O A . B, W s A, RA
SRR 32 Tl HEH 0, BN 1, A 4R 32 Tie eikiElE
A%, Linux FIRFZHRIEMH free_area struct S5HRR MM L EMK, BN TCEES

TR R k.

Struct free area structf

struct page *next; /*MHEHM next. previ§¥ 5 struct page ILAR*/

struct page *pre

v

unsigned int *map; /*{§M bitmap*/

br

static struct free area_struct free_area[NR MEM LISTS]

486 MEESAFHRIESEK

WS WAFRHERF Linux B REEIR SR FRE, T 3R g8l 28 i
3GB~4GB (MEffiih ik &2 3GB+high_memory, L' high memory & & ZE¢E /3 S BEMIE 4

BN AR) BlEn.

EL Intel AL ABI, blocksize REIFRINA 32, 64, 128, 252 BHE.
Static const unsigned int blocksize[]={
32,64,128,252,508,1020,2040,4096~-16,8192-16,163684-16,32768-16, 65536
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-16,131072-16,0
/*#7 blocksize BILEER*/

]

{E blocksize T HEH B iE B IR A I /NELRLT 2 B0IKTE, B2 0040 0 B B BRSO 45 /) P
AT 8L 16 & struct page descriptor 45 I .

Size KE AL WY BEZ5 8] free_area HIFBIMA T A S BT M. Size REKTE
KRR struct size_descriptor, BNRIL T ERMEH B K THRARMERNE K,
—/ & DMA fl iR, H— R,

Struct size_ descriptor{

{struct page_descriptor *firstfree;/*ZWREREH+/
struct page_descriptor *dmafree;/*DMA ]y f9%5 RREER &b~/

int
int
int
int

int

nblocks; /*ARNAFHKECTHENME =/
nmallocs; /* AT &5y ALt ¥/
nfrees/* AT TR/

nbytesmalloced; /* AR S HRET#~/
npages; /*FHRKTHTEH*/

unsigned long gfporder;/*2**gfporder BT F WM EN TIH ~/
BB PR 7 (8] 2 PR I M3 45 4 R AR L X Rt P 4-43 B

ize
Blocksize % e
127 | O | firstfree —>
32
64 63 | 0 | firstfree —>
...... page_descriptor
4096-16 1 Lo | firstoe — .
,,,,,, order Iﬁrstfree
131072-16
1 5 | firstfree

B 443 WEAETEZTHRGBIREH RAEE AR

487 ARSAEFENHIESEM

Linux A kmalloc()E& %M kfreeV R EIRME A AT HIF. BRENED, EETRY
ARV R R BRCRE, B vmallocOF viree().
i vmalloc() 43 Bt B 77 if 2% [ ZEE PR A R UL 5 1) R SR 1Y, (BEXNKMB N GENEL

BRI HWTE,

EER T Wi AR S FEFF AL, AT RCAIMDER FUMIAS RELE A . X EAS E 1 1)

R ATEAREL BTULAREIHE vmalloc()RI vireeORRIR /2 725 A7 1 B IS RORR LS 1
A 43 BCH) B #1123 1) 7E 3GB+high_memory+HOLE 8MB LA I ff17 %, B vmlist &R S5,
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3GB R ABLLT B N FER L. high memory & 22370 i+ EHL Ll T H =
WK B AL . K 3GB+high_memory £ (MERIFRTEFRE) YHEAFM LR,
HOLE_8MB M2 KRE% 8MB ) “Fa ", EEARPIEM. X8, vmlist FHEK RIS
FEASHRBEHRFAE 0~3GB MERMZTH PR, BASERAKSHREIMN 3GB~
3GB-+high_memory 1< /8] %E .

R vmalloc IR [H] & FAE M P E sk ) & s ik, (B h vmalloc N B T REHRZE
TH 3%, AbFE 2847968 1 B 1 o) X e mm i sE ph bl . (T H S T 2 40 A 3 00 R S0 s it B A 3
LR E AL, AREEFSHEFAEFRRER - HHERN AT %R, BhAEsE
il fig v 18] vmalloc()i& [l B i tutt CEAMER MR B, TRIFEIED.

Vmlist @R #7752 A vm_struct W F:

struct vm_struct{

unsigned long flags; /* BERLA R SR o B AR~ /
void *addr; /BN R AR L /
unsigned long size; /IR IF AT KR /
struct vm_struct *next; /A RN/

s
static struct vm_struct *vmlist=NULL;

HIgGERT, vmlist AH —5 &, vmlistaddr B VMALLOC START (BtHifit 3GB, R
B & high_memory+8MB). HABHEIER, vmlist HERLA R IR G HEEE /N2 Ko HE
. BAERIAFRZ FEA 4 KB KM “FREH”, HRR IR OmASR, f
FHE KB SE 25 ) A] FH vmalloc(), i 4-44 k.

vmlist
—

flags size »! flags \ size —

1

3G+high_memory+HOLE_3M
B 4-44  vmalloc()FI viree() & 58 i B 91l 1 77

488 XirEig

WEHNYEAFEERREWHBTE. AT, BERERATRASR.
20 42 70 FRE, HFHATEEB/BT A, ©R Linux 84F R R EIFHEEH
g BTURMER, Linux XOAHARKATFHIE. —8B0RE SRR 0 R 4%
T BRI NZ ez e), EHEEFFD]. BEEsudmmm, s, XAAELRAEE,
REFEAL B R T e S I EATE .

Linux KA AT XRFREQTIE, —FHEEMBE, RSN MK, i
BB H#E: PRI RGNE E KR SO, MR B, TR &N B %
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A A ]

IRERBCRERFAR PR, HEMNHABKRLRE . —ANEhEEREL AT
B 32687 NIUE. WP PDEBAERAEH, Linux RFHITEREANTHT ). Tk
REZWZHE AR EX/REED, BTFE- - R RERSEIESEY, F PR
WM, fr e BRI AT LIRS B . MBS R, BT R R A
BT HE | RESEN, HEEIMLPRAE o] fE R THA .

AT FE kswapd E IR TR, AR try_to_swap out()#lA 5T A ERS .
WAL E oL n] LA, )i R BERE get_swap page() B iF A #2247 8] i UL, 15 3R #eid
RN ML entry, ¥ MY T3] entry 155 B RFED TE S

4.8.9 TUIRAIZFITIER

P T ABE, Linux fAEHERELAREME IR, BENHRNESE
). SRR T RER R A A 1 FRIT kswapd.-

Kswapd & T R BRAOUERE, AW AHTE. Linux WA ZESERH EREES
(AR, ENHEITEANEES, ERERYIEOESE . SRR 70 82T 8206,
HARUE RS LR TE, (RUE7 i R &S RUHIETT.

Kswapd £ RV G R hAZ SRR init B8, HLOBAEEFERLER
init_swap_timer(ER ¥4k, HMEA while(DHIEHF, 3D EER.

W AT TR B 3 P 7 MR R G FH 3R 00T, page cache F buffer cache;
i SYSTEM V FLE g £7 1 A JTHT: e b a0 25 300872 o B A T

1. page cache #= buffer cache

HIKARAT page cache FI buffer cache (¥ 57 (fi /2 & 14 (I $B I I F free area 341 +b 1
I A LR AF AT OB ST RIS I DU Y page cache BB & T AL ER & FIHE AEN
UEIf . LU, BRI & BKENFEF# FI ) buffer cache B B ATAEEL & T AL EMEMK . L]
TRV EE SRS AE P, MIX 2 cache & F FUEIHIXT A 545, (84T AMEM A A7 ob 3 4 50,
AN EH N AT R E T 4.

ARG PR X £E cache B, BB AY# mem_map F H #—AF T mem_map t &
FRAA TS F R I mem_map KK RITE MBI, SR MARMET, £4
s B R E I N IR, XN TR e e Bk

T SRR P A0 B8 TR A AL A 2 45 £ page cache 1 buffer cache 1) —#54). It
IR AN B, i B AR SO AN AT RE LR 4F R A cache. 1M1 T EEEAE page
cache, X FE buffer cache, HB-AKHI T8 Tim.

AT FTA K buffer cache BIMFEM, 417K buffer cache 949738 TT [ & & th 4
RETHC Gn SRARAG U ) Y FE WU & Linux () page cache, A4 €44 M page cache 22X FEE 1K .

R UL S B SRS, kswapd #2554 T OB A B MEMR AR . B 1T TR IR AY
PER U AR A AT TR 10 R R 0 25 1R — 8643, B A 75 AT (T 6P T R AT 1 14
A3 1L 459 page cache Fl buffer cache NBE3K7HE 95 (VB 0T[ET, H8Z4 kswapd Bt B #
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= .
2. ¥ SYSTEMV £ FAAEMGAH
SYSTEM V L2 py f7 B — Pt F2 L@ S MHLE, & RN ERN N N3
{5 & My 3L S 0 e S i 5 1)
SYMTEM V JLE 4 7718 if #4454 shm_segs A1 shmid_ds R Hhik
Static struct shmid_ds *shm_segs[SHMNNI];
struct shmid ds{ /*&—PHENFL 1 shmid_ds &>/
struct ipc_perm shm_perm; /* B PALFHIVTIPR /
int shm_segsz; /*INFERFREVKE, UTFWHEL-/
time t shm_atime; /*BUg-—PIERE >/
time t shm dtime; /*Bf5— 8B ERER(E]~/
time t shm ctime; /*fF—IKE AL FE X RFETA)/
unsigned short shm_cpid; /*QIEEZHNEFRAEFRAIRHE -/
unsigned short shm_lpid; /*8&a —KIRERNBHRIRIRS/
short shm_nattch; I ERNIEATRN R/
unsigned short shm npages; /*ENFERGTHMTEE/
unsigned long *shm_pages; /* iR SE5 G 574 5 B 4 R i Sl ~ /
struct vm_area struct *attaches;

/BB vna BAREWER. atcaches HHIELE vna RERI R/
1:

kswapd {E#f SYSTEM V JLE Gy th i, 0 (E I #0587 th F— MA EH) SYSTEM
V3G A I R AL DI X Y Y B O A AT L R A TR S SR TR,
kswapd LABEXIT X EFBHTE, URFTHRACAEDEALT S, MEETHS
e xRN EERHAGILEIUE, kswapd it vm_area_struct 35 mm_struct %1
FEF vm_mm BV & L HFZM 00 H R vm_mm.pgd, #ifiilid vm_offset I mm_struct
QRN ped HRBFEE PR IURI. WRKB TR, BEHERE “TREETHRE”
BRI, HR AR TR I I T O R A & count 3 1.

LA ESENTTRAEB ARG, count WE 0, EREFETRATUSH, izt
WAFHIKE) shmid_ds 45# 54 attaches $8EF CEIREIIRA vin_area_struct &5 MR 73—
SRR - BURRMMBHE ) B b X R TR T i e L TR BT I (3 AT e
RS Mk

3. BEXEFAREAGAE

R EARMOTEA B RSN, WERERRRES - R FRTE
FER TR . BRSO R, THREEURTHENBRIFESE, §
WA A I 458 A B L B mR a4 vt i) P A7 T T AS RE AR A

Linux RGEH ARG HRETA T8 8 Tl A E, 28 E—5.

Linux KA THE R U i%, B SUZE RS RZ A mem_map_t S5#3 5 847 - MER B age,
age B/p, THEIRE, RNk EMHE.

R R BUL W B AT Bt TTET, kswapd EHHEIR . >4 F —$0BMRRET, M 2 AT ERS
MR — N TF R, JXFERT i R G 4 7 R 1
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4.8.10 SRTAFETFIREIRA

BEAE o AT BT SR (Tmage) — BUBERR S B — A3 FE 4 40025 (8] K /T LA FF R4k
1T. BT HAZMEXEITRASAANF, Hit, #RERESRAT IR RBARNAF
RIS, - ANERYR T —MERA AR BN (BRI TURIAE P A2 0),
ROFEREB AR TR N, EARE RS, R LB T A EfF bl (7E CR2 AR M
BB S U ) A AR, HARE S Linux MBI R T IR B FEIT .

REAVIRES, BUE T sk P W R %5 FEF A do_page_fault():

Set ttrap gate{l4, &page faut): /*arch/I1386/kernel /trap.c*/
ENTRY (page_fault) / *arch/ 1386/ kernel /entry. S*/
pushIS$SYMBOL_NAME (do_page fault)

jmp error code /*REPHRAEFNLE N1/

TR 2 77 28 CR2 18 0B Tt al, Linux 455 4% 2 F K & 7 B0 8 00 A4 8 JU07 i
[X ] vm_area_struct 4#). FER B vm_area_struct £5FIRT, 38 Z 0 8 B A R 1 (R
Bl b T H R B R TAE, Linux ¥ BT i) vim_area_struct 45 #4if i AVL( Adelson-Velskii
andLandis) ‘PR EZER. WREHFRB S TN vm_area_struct &5, AR
Bl RE 1] T — AR X, Linux mi#F2RIEE S SIGSEGV. WRMBRRA b#%E
SHIRE, HHEREE L.

Linux &R MG T 8RR E L. R XHZ A B EERAR, 1 aml
Fxf R A VPR U TS 8E, REREEZERRE -NMES, BAERNFE
il 4R . Sitbl BB, 0T DUERE R I BT b .

Linux MK 47 A G 7T H W UM R R #e (6], i R e P AR A K — T AT S
BRI —E 5, HMMEAREGE, X—ff il TR AR X 4. W% T AT
W TRBE LT (p=0) HEIES, HHBAELHRTE S, FN, TEEE THh
T 3CR (image) B4

HARMAHK) vm_area_struct F5HER A TR — BRI HEERE, FLRER2EH
nopage #/F R EIEE . 7EIXMIEI T, Linux K A8 (84 R BN Z R AU R 3 —
WETIM, FRAREE TR, MR vm_area_struct Z5H#)E B P FH nopage #1F R,
Linux { FiZ 4815 R L.

Linux ) nopage BR¥CGHET FXKEACH A Em g n AT REBRMUR, M HE&FA
page cache R B H AR TR A A7

4.8.11 TFFHEERAFRZEDYH

TEAEE T R 28 v &) = A HE kmalloc cache. swap cache 1 page cache. Kmalloc
cache 7 “HWEEANFMHIFESER" CHMTHH, XV NEHINEF cache.
1. Swap cache

G0 SR LA 48 4 308 6  ) B) TRT |l T i R RO TR A B A7, R BT
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NEERFEEBSGL, BAEHABEESTRZRDHAATRE—FR. EXMERT, THRE
B &S RE AN B E RN, R ERITSEIE. Linux XA
swap_cache Rk ] swap cache K L IIXFi A . Swap cache 3L F A& 3%+ kI — 4
52, swap_cache AL T men_map TZ A .

B AP GUIHLAE swap cache "1y F - R IN, swap_cache IR [ & ¥Rt 24 2 W =
. HzYEUEKAELHERN, NBRELKRHE, HEHE, ZUETTHCLH
BB, WHZENGE 0. AKAE 0 RN, EHREMEBHEERN, #A7THHETH
AP AT E .

4 Linux B Y U L BIAT 8 S MIRS, E55FH swap cache, WRHFH5ET
AT WA ROURIT, IRATER LG, Fh A A 8256 o 5 A 5 R 9 T
161 P A — B

2. Page Cache

Linux ) page cache f){F ] & iR # L i) 14 In) RE, BRSBTS, 480Kk
B 08, X Ui R 77 T page cache H.

REATHEEHOCHY -0, BRE%GIEE page cache HEEL. WMBEHTHUAAE page
cache ', iR [FI48 ) F %1% WK mem-map-t F64t. BMLAMCHEREFEN, #
A, Linux HUE -8 01, %0 MBER ST B AN,

WURA AR, Linux E& HEERCYRTHE 2 F— WA IFR . XF AL R
FBACK B R B R, BRI AT TR, E0 N — A A AR A ).

B MK 2 1 SCHF ST . T, page cache BoaBEkE L. HEAHE
FM) HUIRI Y M page cache S MIBR. 4 Linux 761§ Py 475 78 b & B0 9 0 1 (1 725 4% 2D
"R page cache.

RENG

FRAETEARNZAT A TG, AREEHANAATFRAPPREANS
FIME. AHEENOEARESREERALFTN. #TE LB Tt th464 . THA
AEIERY K. TRAAGETPERY. METEMBAGET LR, AHEHFELRL
RS, BRAZE. AREEAABRABRERATHER, THAH3IBEME: FiR44.
A fFasb i3,

EMAMERBARERSE, AABIRFIX LA BAFSE, Bk s
RS TR RIGEDIFRAENZINRTRT AHEIER, iR XFBEERBE5H
RER, HEEFXGAREDFEFEFIRLTELALEIR, AAIRER. BX
FRAXNETE, S4HAMSRERLH LS R—bt RN A TR, FEEMG S
R RAEE LN RN A ZETAR EHE . ML RELGA Ak, whr TRXLE, LS
HLA RSN TR, RS ERAARBATIM, RRRAAHIHDATLLL, #
BERERAEFNETH ELREAARTA. HDET LA M bR AH £ T
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Ry, BGEBARRLFRAANFTRSE, SR ELAITHR TR, HAFR
BT MUFLRFA AR ERNGS O AME, TR —FMEAARN 4T TRAR, ERRIE
LEFRRYFE, PREEETRERALE, 2 AEREALFLAE, 22, SEFMER
AFREREEDHFALF, FEFERALAHRARRYP A, LA ARRY
Fofr AL Bl RAP AR A0 7 ik,

ERBEAERY, SERAAFTRBELERY, AAARKRLAANEGHRE. #
BN ARG AE, TERAROER, ARSHAOERIL LM, FIFOZEE
HFEAY, {2MaeRRRAEF, OPT ILAALMA:; LRU & OPT ¢hie Bk, {22 M
o RA A LA, SHABERF S, wREARA THEEF R LRU &k
Kk,

EXRBER AT, GERATXAREEAENGMBRLELORE, BASENE
R XER, CRMT 0 RAMEFRATHE K Sk K X0 T AHE BELSHE
Brmey ke, RHRAEA, RAEHE4L,

AFNRENET Linux RUEZ RGOS T EENS, BEHERGURPEE, HHHE
FhRey, HETEAHER, ABSNEGHTFERK, APARNASYHFERK, T
TR R @kt Folkh, BRFHPATGAN, FHHERH% $PHEH.

o8 N

4-1 FEfEEHEMEERAA?

4-2 FRAENEHI TR A LR ?

4-3 Aoy il (7 ik 882

4-4 AR HATE LR X 28 i

4-5 A TE K TR A7 AN S L B AR

4-6  BEIUPETRD R ETR EEX ).

47 CHEEEMA 1. 20 1. 30 1. 2. 4. 2. 1. 3, 4, HFGRITH S5 054
W # HeizfEl B MR, KA FIFO TR EENEER L £/ BE
BAER — IR B, % S K T T A SR O 7 B K TR A, I P ok o
TERER R, RHERTEER, HBRAE U hB 2

4-8 48 BESGUH TERZEPHTHIX L, REFHUTERDK fFiESHER. I
FERL FIMENLFFFY: 96k, 20k 200k. &5 F B VR IV B M5 3 I 03 o b 3K 26 4 |
BB, i) o — o 3 AT LU %R ML PR B iR R, A4

4-9 ERGEH, KRHABESXAEERYT X, AESKEERD 4-9 BERFTR. B
HRAN 1K, 9K, 33K, 121K BB ML ERBEN R FE, 8N A4 Ao SRS R 1R B2 A1 0 e
ik, WEHENEARRERAEEEB SRR, FEHAEREE LA

4-10 [N SR RS, T A /D HE T 100 5. A4 50X 50 frasmisy
H, BATESEGEHR, SMEEEEDNTY, BRGS0 HEFHANT.



B4u FHEREE 145

B RS
T X 20k
X K g obi 28k
1 32k 100k 60k
2 10k 150k
3 5k 200k 180k
4 218k 220k
5 96k 530k
512k-1
KEREAFIEIENR
4-8 Hilg 4-9 i
int ai50)[50);
int i,73;
for (i=0;i<=49;i++)
for (3=0;3<=49;j++)
ali] [3)=0;
LHEREFHAT I A 7 AT - M ORISR R RTINS PR £ /D
R e ?

4-11 A7 IR GER M BLRGEH L X .

4-12 BT IR REE R R, 1) B R AL B 48 M () B KOk 16 BT, BTN
Ji 2KB, A7 EIAT 8 AN Efig iR, KRB E M BN A2 NFER A

4-13 7 BUUfFEE B RS, HBEN:

B By i ¥
0 430B

1 10B

2 500B

3 400B

4 112B

5 32B

LU B 1 B B S Mokl 4 (0,400), (1,80), (4,150), (5,20), RSk EAT1HT R R B4
sk

4-14 (£ DR IAEEERE D, —MELAOTEER K 4. 3. 2, 1. 4. 3.
50403020 1,5 OECE LB BB Y B0 3. 4 0, RTHER A T A T I
FIEM MBI, LR R,

(D) kB Bk e,

(2) SRSk Ik B

(3) flvd A R AF R IR i
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4-15 HERHARXGEHEEERG D, FEk ) FigEhutasEh 4 T (§ R 2KB), H
AN AL ) T R R/ W T -

]

Wi = o |y
Jo

2
4
6
8

R A BuB # ik 4865B B Xt A (¥ 3 b k-



ES5FE XHERE

AR E HR

ARt EmsitEy, ENBXEFAFFHIE, LE2RIEA, FAULM
KPFRAZ L, XKEAEAEFPRIBANANE, STREFTRLEN,
HIELEAR .

MR PERE R, BESARAPHIE, AP ACHRAARF, HIBXK, A
PREBHSBRIELRFL, FBELFREMTLEL, EMNKERPREIY
1884 X 4.

511

BAREGF), kA R EEAT A

FRLA9 B REH

¥ LA Bt AR X

KRB R G0t LA B Re) 2R iTAE
¥ iR Linux & g6 F XA 69 A F ik

KB £ Goxt A4 ) 6 F B 5k

5.1 XHEHEMER

XHERRES%

1. LAdme

TSR ERBNYBFRANFERRT I XMBER ESIAR. —FEXXHRA
{54 AEZHE EAT TR MEBIRMMAH TS AT RS AU FARE.
(D B, BRETEHE M ROEH RN FRHE, ERBARP LGS
RIBNEBEIE R, BRTHEE, XHRARBIRIFR. ENGE SR B.

plm, AT T ERTHEARERAE RS, F8. THE.

(2) k. WRE-HMEXEERNES, ATHE - HREXTHNRE. £

W, —MEEREREES. A, 1A Fib. BE%.

XFRMXKERKIES,

RE.

BT AT SME L, AT R — N 2T A S A JROR S
RAHRKERE. i, APREN-ANEEF. 28FLE80BHERBER. RE4H0
FERFNMEMRLESF. —MEMTAEMEIE. —RXFES, HTHR 34 meL
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XA XS, BEEEH B ASCH FRHE () WFHK, BFHKERREAR
% . Linux REH, X 4B KKE B NR-NAME-LEN #41, BRiAEN 255 MFER7F.

SR M RE SRR UK. XY EAE . SRR . X2
S RBXE %,

2. XHEA

HETICHMERANER, BT ESETEE, BETARREN UHEH
HHEAR, Efx X TERERXER. TEMELERNO>EFTE.

(1) B ER 2.

1) J\3CH: BFEEFFBEEBEI Y, —8h ASCH FRHRNFHRK.

2) BFRCH: BN R FEFRIFTARACE, B AR, 582 H.0bj.

3) AIPATICH: B BARSUER TR, 5 RS — R exe.

(2) HER#&MHK.

D REXH: BRABTERRNAFREREREO M, WRERSE. RiFER
4. MEARLE. MLERES. IEXHNAPAEEFR REEEIRERBAE,
k%

2) FEXCH: bR TREFRERGNARFARN SIS, XEXHAERA B,
B v P .

3) AP RPERERNHE, HiCHE & 3T/ SaRme e, mil
BRI, BRSO R R AR . % RS A RS .

(3) LEFERBR A%,

D HiExXf: fRFgENArE, BEAERETHAS.

2) EEXH: AFENAAE. B, AR E. SRS

3) AIPATICM: ARFBRBUE P RIT, AEF R AVRERE.

(4) FERTFERE) K.

D eE X AAE—XRESEPRBIIMDR M, LHE RS REN, Z
Tt Bl 2 B .

2) BEXMH: RRFEEDEROBE E, EEFRREARM, oHEH.

3) KAXH: KMRENBENENE, UERAPLEFERNE. AN
EEXHEIA, THE “BR” LHHE—ATHRRBIE.

(5) 7E UNIX 1 DOS #/E RZH, UMk A 2B MR b TR 5 2 4 2.

D) BB SRR SRS IE XM A BRI, A e R
X SCABERT UR R SCHE, AT AR SO s R 7 S0

2) HRICM: B HRMRA . HELE G B, #47) &R L
538 A

3) R KR EFINIRE, ATETEE, 7F UNIX RIDOS #, EFFEHA
A B & E SRR B P . RS TR B R RSB R S ML 5 %
EITAFARACL, T A R4 0 kb R E X iR A M E SR N A R AL
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RiZfgd, RENRR 25 K SEA SRS
512 XHZEEREINE

RRBERETHREARTENMEERE, AR CHRSE. FIEXHRE, &
RBERS T LI CHERAR, FEAFRK - HREBEF, LN HRIEMER
¥, HERP AT

1. LR GsEH

X RER SRR 5-1 Bros.

XHRGED
Eopoe 5. 3o Rl gi N et S ey
POE- 3N §4

B s-1 XfFRGHEE

(D WNEEILRYE. CHERREEENNRA:

D Xt EFEAIHEERERNR.

2) BF. ATHERPMIMHOFRIRER, EXHRETLAREAR. AR
PRI AR R 7 {8 P RO R o S B P A S '

3) W (W) fFMEZE. SUHEME RLE S HERTE, XS 2R KE E
BAMURERFSMFRIFI AR, 170 B REHR R S AR BUEE .

(2) MNBRANEENKHES. TRUHERRENZOHSY, HhaExX
B EERE, o EREEER, TR OS85 i o Y2 s it RO AL
M EME R, UMM ILE SRS,

() XHRENED. HHTERSERXHRE, XHREEF RA P REFHHL
ic):ofJmp

D @20, FAMSXHRELENED. APTEdRELRBAGS, IE
ARG S -

2) BFEO. BELMAPREFSXHERENED. AP EETELRA AR RRE
A R LIRS o

2. XHAGE T

(D XHFREXMER, WiTIF. XMW, &, 5%.

(2) RYEFXRXMHBSKIRS, WSCHILENE. KR LE%.

(3) XMHAFEZRERE, WwHRMER, FEHAATRENIIE, W,

(4 REMPEO. FEASERIHREFRENRS, HHED. XHR%E
WEAHPREAHABOED: FOBRONEFRD. FEKRERERBESFLR N
R, TNRMNARFEEERAARSEA.
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52 NHRIEM

ARG RIE S HRAS TR, E DX FERREANSHE.

(1) SR EL . IR P BRI SCH I # BE R B s SR SCHF AR K

(2) XHMPEBEN. NRENAEEE AL F#ERE ERFBOERA, R
AT RE G .

521 XHmZBLEH

MHE PR e RBREH R, B UHMZE . S8 55 gee X S0 Ha Rk
TERABRETE (B , wEK - IMEEcR. EEEWER T, ELEREL
B, LT SR L.

BB E SN, U A S SCHERE 2K S .

1. H M A

B &5 ¥ A O e R 20308, EREHFARGERRIZ AZMER, AP LGSR AR
ALEE, WEZRHE bl #HERE —HELMTICRNES. BMOKRE—ARCHEE
WS, SMEETA TR PSRN THERE, s, FR. 1. THE.

B M SO 3R HAE R K R AR AT 43 08 S Kl sk OUHF RS SE g RO B A

(D BKEFRXHREXHTHAECROKERMR. CHHKETRACREOEHE
KRR

(2) AEKEFRCHREMHEP U EROKEAMER, wkds. KESLE. 45
% AKAE. EARZFEMORPKER K.

2. KM

TG M N F RS, BAFRHFFHRM I, AR ER MR,
XHKBEEEEFYRITE, WARMEERF. AT 0. ERBESHRE TSR 4’
#K. 7 Linux RES, A XHHREEERRAH, REAHCHF#THRALE,

3. AHHRF X

XHFRATRERERAN AR FIR, IR RA A P SO S
RSE . H R MR BT BB LR .

(D) WA R . ERFOB RO RIRTFR . @R 4R EBICF
RFF R IRt SAT ISR A R, W REFREICRBEAEN R, FERR
PSR LHRES, MFFRUEILIEEMNE (offset) M4FILEFIREE, BE
EER—BRERE, BB AN EXBROKE, REHFEREZUBEE TEMNER.

() AR, eETHANXHEES, XEIEEFRAA, AFEIEE
FROCHEFRER —APEIEE, AT LRERTH—/MER. EXEHHT4S,
RV LAFEAVENMSIEEENBRAEHRTEENERFGEL, REHHT
5,
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522 XHHMIELH

SO IR G M R AR U E SN R LR R, DR 5B Bz
MK R, BICHHIFME .

ESME EIAIEBCOE X E S TRBEANRER K.

(1) RMEERE. TNRFSCHYERSHEE = ERNRIREEERE.

(2) TR AR FE#EA RS AP SRS X ERA X

B, CHRESENEESE TSN . BB, BEIUHFEE.

1. &g LH

AN A AR MR TAE R, BRI e . s
DRAE T 328 SO B0 SRORUF 5 A7 65 88 7 30 5 BT B — 3 . 8 i p st
$#%l8 FCB (File Control Block, ) & TR M H| 0 BIB 4t . 7E% 8L CH 304
IS IS R STHEBT & B R a Y E S s ., a8 5-2 BRI SES MRSk,
B id R K NER).

EIGYELR

YERE ‘

WEHE | 36 | 37 | 38 | 39
BHERS 0 1 2 3

M52 B

BN EERSEMFHRES, HE—NSFELZREE, FEES, R
EEGES RO SR HEAF R U5 1) R, (R ehiE A S e A\ W 3044 B o B B B T i
RALT — R BULFARBHROE b, FrUARSLIBahiE B &>, HiEER, ¥ATHERRK
HFBER RS, MG BIE RS UEA B RGR LR L R %

EEELE Ut B AT R ESRE T SCUE R B R B MK BE, RISk 2 AATE =7 6],
BAEMUEIR: AF T XHKERsIEEN: REMBRERE, SEERA, SBUMES
() ) F 2R A

2. BB

E—MEH SR BB R AETEL M WERR S, b T RN HIBHE
RF, MEDEREE - Mt FHERT , R F— BRI NAMER, Wil
FEAEI R — SR B S B B — N SR BERA Y, X RE TR R 3 S AE AR b BB I, URR
AR . BEOUHRL R RSSO RS, WM THA, 65T RaF A RR&
T BESCBEH A B R BCRECHKE, LR CHRZhAEK, @0 0.
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M. 2% e RALLN AR RS

(1) BB, £ -MEE U0 AE TR, SN N S B D
HE, HAEERBM | ~n RS, FIES - E2ERFBENNHYERY. £8M
BYUP R - DRI, B XS D2 MR R R EER, BTER
bt SUF I S B ek, FTUARR MR UBEHE, R WA 5-3 iR,

RIS 30

BER

V& >
$he [ 30 21 16 29
21 16 29 NULL

RS 0 1 2 3

B s-3 FasEEel

KR ESH M SR SE AR TSRS B s, (B R SUHER T HR I, tn RE SRR 1),
BN EUR AR FR, B FOUEE SR R & S th s, BB/
B -MMEEH LR, 2 SBOEARMNIT, NmTRgE. hTREAREE, o
RIUA PR — R, UABOD AT SRR AL, H XL R o 3080 4 1 Ayt st

(2) BARRE. EHATHEUESYERNES EAMKE kB ERD, &RE
BB FOORE 5K, W 54 R, RNFSEVERS . £8ANRM RS
B fRmETH UM T YRR XN E - AERSERAR FCB . BT HE
W TS EAME ERTEREIE I, AT LARR LR 4 U143 BC® FAT (File Allocation Table) .
FAT [ERf XBRTAHMFPZ RSN . FAT SHERE XXMM —KETHRER.
MS-DOS. Windows #KH T FAT XF UM EH CUlEFEARD) .

1
—>» ()
5

5 -]
— ] -
B 54 BRERELSH

s X FRAREN S, 5 TRAMILFR, BBEHEBUEAER, B 5 R T FAT
DPERAALE, AT R .

FCB %ﬂ&%l
0

3 \;
3
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W 5-5 Bizs i MS-DOS HISUIFE g H . B AR, X FL & 3 M, 315
A8, 4. 7 XM F2 EH S 100 9 =GB B NS - MEEBCE NIRE %SO SO
¥R, ARG K2R FAT, 7 FAT IBANRIFFR T -8R E. F—
AN 12M BEREE, BIERK/NR IKB, 38R 120004, BA9ECRIL 16 67, B 2B, BiLL
3£ 24KB (FFREEE. 3T S4OMB (UBESE, 3t4 fiHk S4OMB/IKB=540K €(219,220), #L
R R FIFLER 20 42, B 2.5B, BT AR UM BCR T 5 R A7 % 251614 540K X 2.5B=1350KB.

L FI XS ECE

0

1

2

8 ——— 3

4

10 s

I FIER F2 6
EOF -

5 7

L_ 4 8

r’EOF 9

o= 10

B 5-5 MS-DOS BIX{Eih B e

PR RC S T A B R T S T AR, (BB T B

() PREFRBHEERFR, BAEX MK AT HEFR, LAEL
EXHPRERFBFHRERTEHRIRG .

(2) XMHHRRE BRI AFZ(E.

3. K31 H

RBEIXHREMIFEESEN A —HER, RENSNIHFRIKRESIR, RIIX
RXZHEREMYER S MM BE. Mo, EXFRHRPRERT ESIRE, EHEA
RoIRAE, RIIRFYERRSY, ARIIREKA, ®BEASIRRE, TELERE
P X sk, W 5-6 Bk,

ROICH SRR TGS BB AR, BRAE (B RE s SCBEALE N, S AEk
ARXEHFBKOTE. dTENRTERRR, FUEERTHERLERMNEERE
Hiligt, BRMMT K5I REROFEETETY. EFERCHN, BEERHRIE,
RIEBER, BEWMERS, R T 77500 776530007 5 WO, RE T S0HH 7R
AL, METHMAMHOAE. —HEEERERTIRBIREBIANE, UAFE
[B] A AR B B A7 HUH BE 1

4. BEFERIIXMAH

FIMRK, BANRFEBOHE BBE RS, TEMNOES | RELABEX.
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%%
28 | vHE
X ’//”*% wo | [
e | EIIRIEH 0 .
% , o ]
" 2 o
3 .
R BeigE o
-—
FokiEE o NULL

B 56 EsIXMHEH

Blin, FH/EKDK IKB, FMAKER 1000KB BIXHREE 1000 R, RSIRME
#1000 1. HEHRGH 4 NFHERR, WEIFIEXRE DS 4000KB. R, TESIFHA
WNEFERAEER, fAEREXHEKMMARFE, cHEFERTEPRITEEET R0,
RHABERSIGHELBEREERNTEATRESR, AHSIANTEERTISH, HEW
Wk 5-7 FiR. EXMEHPRETEERSIFR, WHRMESIMTEIE—#LE,
ZRPFHART —HBRS, FES—HRPNAHFERT L8RS, BENARGE
R B R

“HFEIR

% GIE >
o[ T ; Ea
g I
2 86 * [ 235 o——>| 235—[
16
286 Lg 286
255 38 of |
139 o 139

38

B 57 BERTICHGH
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ZRRGIAFRTICHRN A, Bt RN 2 1K [n] B3 T 532960 1 PR P R o

53 XHFHRXEH

SAFHFREE . EISMFF BB TR A BB 4, BT SR Mo
i, LI BIFBAM LI ESRY, BRI, M rmpBRmHEE. &R
ZRIERGEH, W HFRA AR R TEHE.

53.1 XHEHIRARSITA

1. LHdedisk

A TET M UG #ITEGIMER, LA SE M THR SR E L,
X BB G R A EFIR (FCB) |, XS CHHEFIR— XN STHSEIRE R
BEHAIXHER, DX HRFHRRE AU B M. 554 i B F IR SR
ABFM. XHEEHREEHCNERGR. FIUSEER. UHEREBARK.

(1) EXER.

B BFHRR— N XHNEE, SMCHLAEE Mg, BPRTRESE
23 A AT IR AE '

SRR RSB R R MR P octy, REBEXMERBFRXME, ZE
RO .

LHBEALE: R HESNF EFRES BAEE, OF U Ees.
TESMEMR AL . SO K.

HHEREM. B RIERA SRR FHRA M, HER-RIORFR 0, Ei
HILRM LR REKICREREKICRE.

RIS SRS R . SRR R RS .

(2) FHEHIE R,

XHFHEE BRE) . BRI LGMA,, REXRZRCH CHMEE.

ViE R (BE& R A RERMRTR) - A TR EEREE MBI S,
O BALRY, R AV EERERR, Wik, 5. 4T, HER%.

(3) EAFEE.

H RR0Er(a]: SCHF R E— s s B B e .

HAETANGER: 82 OMHREMRZ O, ETEE SRS A,

REZEH, TR OS MRS, BARKNIHER, BHEE, REH oS &
XIS TS KE R EARR, EEREH LRE R PR,

MS-DOS RZEF L HESIRMKER 32 MFY, S8 CHLE AT BL I 11
NFH . CHFENERS .. TR, S0 N RSCHER SR G S B e, R M
FIERERSEAYBREERNES], HEIBA TFER, TRITEFENZL. o
&l 5-8 B~ & MS-DOS I r#4ldor &,
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A4 ¥ R% Rt RE e 8] H# BHRS K

A 5-8 MS-DOS KRR

2. K3V AE

(1) BEIFARIIA. RINBEFEXHEHRFBEME E, S0HBRE, XHE
FURFELAAROSESR. ABRBROLES, £BEF LGP E-EHRPH FCB
AR REEAPLTHXH4S FCB RRSCH LT, HRBH, W T4
#EHAANAT, BRRIEHERBFTESZ ILAEAXHGE A1, W34 RS HSSEL
M, b rdak, MAEK—DERMFYTAAZER (M+1) 2 K. #l, —1FCB K
FEX 128B, MK/ A 1KB, W—A ik HAEFIR 8 > FCB, H— MU BEFRILH 640
N FCB, W &5A 80 MR, FHER A UHFERSHRE 40 K.

i LR, ERFEFERMEREY, RHRTXHEZ, REHRMFHX
P4 582 30 G ARICACEY, A %M FCB Hif i U I Bkt , M HoAb — b (5
BERZAZRE I, BR, XEGFRARRHIZIHATERANE. At AHE
REGH, ERAT XL EXH#RERS NG, BHECHRRE SRR —AN
ARSI WAMBREEH, WY 1 WE. 0 ERFHEA B RN 0 4 KRR 6%
FpT A R R 51 R EITEEC MR, G0 Linux REFHIEFRIM R B3CF4M i A SHMR,
e 59 Fis.

XHE | iWAY —> Bt

g | XffA &
; !
b ]
i X% B £
i C Hoh

M 5-9 Linux RERMCHHF

Linux REH, —PMEHRI & 16B, KP4 45 14B, i W858 2B. EAA
1KB R+, AFFI 64 4~ FCB. £ —/NEF 640 4~ FCB KIS B P & K& — AN 08,
SR TR S K, FAKKED T RETFH.

(2) MBRRSIH A, RIEFHRERE MRSV A, SO CHEE—B—RiEE
¥ s, EEBEEEUTASE:

A ERRS . FEHE U SO F SR A AR IR .

AR, RHHREYE . BRI RSN HERR,

YRR R BIR S BTERE RS . WITE Linux RESP, @i 15 Mk
kRS FENDERE

SHEFFRURUR: P8R ER R, Wik, B MiT%.
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TR AN SR R B

IAFERZTH: FRRRLATIF SRR

SRR ] s $8 OO BOEHORFRAT IR B (A] . B B T i ) R 3 51 i i
R R)5E

(3) NERFIV A, BRIEFREAFNRSIVA. JIXHITHN, EBHAERST
REBIZIAGFRN T R, ETUEER. AFRIITABEU TR

RINWRRS: WWRNERSIT A

RIWARE: BRETERAT CHBRECH L.

ViR e SR AT e, VeSO 1, VRS Ee 1.

BRI T8 NSRS SRR .

BHEGES: THERUHFHIHRENEERES.

532 XHBEREH

X ERGHNARRREI AN FIOERE . UENHEERZLERNE
WA ASATENER R E. B, ALUF N ERRRI X RENEEE Y. FE
AL E RN EREHALER.

1. —8 R ZuH

~HRHRGHRBREREHREH, NREHIXRE—FAR, CRIERREFHH
AXHHBELE-TEART, SMXHSARPH—TARE, §PERMPEE T XM
B XfEBEE. CHRBAERS, W s-10 FiR.

e Yy ik SO WA
4
42

Hxm

B 510 —ZERE

—RERGHIERTRRPBRERZ, CEAMTRA:

(1) s, BdERKERXMH, @i cfsarnegsa.

(2) LML AFE.

FEf, —ZEREMABLUTHRA:

(1) XHEEHR, HFHRERREK.

(2) Fap PR, FRMHEERENT, XML XHLE GEESE N
KR, BARRHFREN MR EHRANETE. EBERFRSES, TERSH SRS
F, EARERE XREEERBRIESFEO LS. BR WRATSEX4LE
A, LA S 44 S HE R R

(3) MEFSERXHIE. — K EHREWERFTA B MR ZFU b f— 4.
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HEEZRREF, ARRARBEFEXHELRE, TTURIHEEREH. EFH%

Hx4W4, BTRZEHZXW, CERZEX TG MR TMHPXHER (B2

‘ GFHN) : ERFERTRZAPEXH, TABETRER. —REREHERTEH
FEZ, SHPEECHETHAESR, WEs-11 FiR.

‘ 2. ZHREREM

| (UFD) it
bo #1XC#FE % hang
— .-/O
Zz *
FH®R wang \O 2z
\O .
bo d zh B3O A
7h o i .___/_.—?O It
7z [ =
ge \HﬁH*CDH
o

B s-11 ZHERGH

“HARGHER FRRT R HRERABR AT EREE U FRA:

() BETEEREROEE.

(2) AR BT Ll RN 84,

(3) ARFER P AME R AR RS2 R 5 i RS R — AN 0.

3. SR FEMN

(1) Hx&H. ATAFEEREZN LHOHPREREFE, UR TR
fr EEZRRRR A CHEEXR, TUR_HZAREARE HETHEHE, UREER.
W 5-12 FiRh % HRER.

(2) #iz. BERBMARMBEARPHORDSBRERIEA T4 —£E%. KR
M EEMRREHRER, FEA < 8 “\ 9F. EERHEECHEEEDHIBRRESR
N AR RER . B3 CHHET R, BEAHCHERENSRRZ. BE—5 AN
B2 FZE X BB AR

EE: L 4 AT,

X BREEMTEER (BRYTER) —BEH. APTLIEE A ERESY
W TAEBR. X, AEMNBALMmEREMEEFRITE, WHEHEMTF THEERN.
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EE 512, EXTWEFR/A, WA L FAXESEN ACL.

A B C

e

AA | AB | AC BA | BB CA CB | CC

L b

R L M N 0 J K P W R T
B s-12 BEEFEH

HE; HARRERNSITHRN TEITHBES.

B, REEIHFERBEUNRERE, FEMERPERMIEOBEZRE “ - 7 [
Ceo L EEIEME CBRTH “HAT . “HAV IBYFWER, “AA” BERXEF. &F
5-12 40, EFHFEOTEBFEN/AACR, EuJLERH “ o« 7 BH EBZEEAZBR/A.

FHBFEMAEFUTILMEA:

(1) BEAMHBRENH RO RERE.

() AFXHEL. AFHAPEECH Y BRPEHS AR HERCH S .

(3) EFLHMIHHRE. —RAFAAMEFRAECHGLZ IR EN TERT
AEH 4T, BIARRE e R EA RS2 U R E DR . —RES LI

fFICE, E—RAPHFRER APt AREECHBERCHPRR—RE, HHm
XA AR T EXHRIF S LT, HH B S SR — PR IR RN AT .

53.3 #HAFER

R Viia SCfEet, RAESRBUHZERCFER, RICHRUFERREES &
RS Rk, 38R E, NSHIRERSIWATRIZ R ENDEL, g
AYEALE: RE, BIBEARNERT, BHENEEART, #THRGORE. B,
X 30 B ST B R AR F R F R Hash ik,

1. MR K &

WUFRREXFEERERE, E—RHRXEH, FHRPREMIHS, ARFER
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WA EEEMN N H R RS RIS E X H 0. EME XS8R, HPRERSIHR
RHZ NS BRBHABNERRE, WRTHENEZRERHITER PWRFELEABZ
S84, HERRER USRS BRSO &N B RITUHETHER, FRBCARE, Fa
FIVCERCIAI A R s ST A, REFBEABBLETNE oL, FEMRaES
ZHOF HR AN O BRI SO R LR, R PICRIR, HFEE AN, BT
A HITHE, AESWET, BERAIEE CHFNSIHEERRRES T A, HEE
HAEP RN RZEAEERD), WREEERFRRE SRR HER.

2. Hash ik

B 5K Hash E5|1S0H R, FA Hash B84, BIRSH A B #8415
4, WeZAHFBFRMERSME, BRAZRSHER ERPEER, BE FOREERE.
MfEfE, BRAKRME RGE F RO IR I RE, ENAE XML (EFEAR “*” . “2 7
%o WTHEHERFNXHSL, REXLEFA Hash HFEH#ITRERER. Et, A&FE
FIFHMFFR 2R EHR B .

53.4 Linux XHB®

Linux R B RO T XARMER REPHIFTH M. XM HFHFTE TN
RS BORA R ALK, BRNEEMER, BIXHRSEE 1 “R” (Root)
RIGER £S5 “B”  (Directory) , fEA—ANH N EEATLAEML, B EHRATLIKH “nt
F7 o T AR FE Linux PERROAR “BFR” R MR, WM T R4
NI

Linux REEE H R REP ALK HERGE—R, HBR T Linux XH
RAMWY ARG, LREFVRA, HihHREERERRETR. — A REE Linux
REMTE BRGHmE 5-13 FiR, AP AUR BN RS, EAEE— CEREANE
X, Fu ) A B S0

Linux B3R/ TERIAHNTERE. §SMHZEASASCH. APATURES
MXHRIRACHER, HALE—NMEHRTFTHIHBHREHE S —BRT, MEES
HEANEFR, HMREFHIA AP HFE AR, BRRY, EBELN—AER
DE SN EFX, AT URE BRI EERR, CE SIS A A 33
fToiEl. SOfF BRI LR E I E BB E/TAES, JLAE AL R E—4
I, HEEfr R R E XA ERE.

FEUHR, RERXE Linux REPHHFHRER. Linux B-NEHP RS, Bk
REAXS MR ERFFBEURERFROECHER P, ANERZIRZEHR, 8513
FHRERERTHERREREHZ.

WRTATA, HRR Linux REMGUMM —FRHTE. b6 - EiF e B %,
BN BHRERE LR REE.

I THEXREAPLAXR

MIZHE EYE, EXF Linux RRE, SRSLHLEEMERZF, HARKETHE
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B 460 H% (Working Directory) . TYEHZEFTLIBER M. AF¥IRERIELET
i, HFHF (Home Directory) A TEHF. TEHFH «“.” R, HRXEFH “.”
RRo

etc

dev
lib Ii larry
/ home sam
tmp bin
proc src Linux
UST ] etc
bin lib
tmp

B 5-13 Linux REXMELHEREH

P ERRRREEEAMMA RN (LUEHRTLSE) , §MFEFEEH
EH® AAHPREER—REAHRE. HPRIERBREN, KTHEERERZAF :H
X, BRSSP OEXEME. ARTLGEL— “~” FR¥SIHECHTEER. fim, X4
AUFE 7 3 B3R A/home/zhang, WIS cat ~/class/software_1 F1$ cat /home/WANG/class/software 1
BOUHR, BAAP EEREXEHR “~” F8. BREKE TR, AR Sms0emR
BIFENA BRI S RH L.

2. RAF (/)

HREMEMBRAHARER, BEHSHEHPHRANELERK. BNFHAT
C“/7”) RrWER.

Linux RZEFHHALERBLEEREFZ FTHREKREHT, X—AARFF Windows
R, Windows RAFRENRBHR T THCHFEHEREEACHAEREH. 7% Linux
T, RELENERREBEREEIVERZ THEIERD, SEEBEERART,
NEEF R,

TE: /BEREroot APHIBRTA—EF, REBFEH /root, B/ root B &
A/ HFHE,

3. Linux ¥ X

(1) Min. ETERSEFEEAA—HHFEANGS, XidoRat—tb@mE,
WS E. BIMMER S, TR, QBRI M, HBRELK, BECATHZ, B
FIEEALENZEbin BXHOAR.

(2) /dev. /dev H B & W& ME AR B 4.

(3) Jetc. INMHRBEBHMEFIZIT Linux REFBWOEE M, XEBETHAL
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e pigniE (BERCE TREIARERRTH) . KBH Linux EREFRETHFLH
By T RO E fete HRP R, LMEMEA A ER S HAEA Linux. £ EREPHEP R
[R]85 ) — & ] UK B B R BARK K ete H RS
(4) /home. FERBBEHR T, INMNHERERETFENTHFKTHR. Fl, mR
Mom. Dad. Erin fl Matt B RZH AR, H4/home HRATLIAE 4 M HF:
/dad

lerin

/matt
/mom

MREZFPERERP,, TLUBEMNSHBARITFER. A8 Linux REREFRF
Fmome H3E, HFHKFHRBBEAL MM, HXHRELHE DR,

(5) /boot. EMHFKAERAFNFTRIIASECAM, =M fE 500 T B HAb 4
TEf#AE letc Fl/shin HFH.

(6) Mlibe XANHFEE T F/bin HFXFM/shin HRPEFFEEME M. —NEX
HR—AMEFIH, TEEEBHE N RARFERANARG. ikt BRmeE B
fFig sk, "TULRERRE R &M T,

(7) fproc. XA HFH TR Linux AEXHEEE. ZARPEH LB EERTAL
fF, ENMEE—ERAER WABKRE., RAEEXK THEREANEXRETLERR AR
KGR,

(8) tmp. RAFAZEHRFMET M. FULItHEXBEAEASNEGEH, B
Fe¥ B FEMIX— T 1k,

(9) fusro /usr HRBEFRETHNH P EHEHANSCHREFE. XEHFR TR Linux
EREH-REEOASERFNLH TR, FARBMHEEEKS (RAMULRBEEHS)
/. XHREMBERGHHE TEXMEFEE EHEFTR, %A%, BT
A% /ust HRFHHE.

(10) /mnt. /mnt 770K AOBRST S0 RGE, HATIH 0RO L IR EE 3 751X B9 floppy
1 cdrom FHETF.

(11) /sbin. /sbin FFRRFEE BB

(12) /var. /var B& REGFEMNLETIA M, WITENNL. B4, HESEBEHE
R HEX. BRILERFM TR —25 R 838 CE%.

(13) /root. /root BREBZEAF M I HF, HEXEERARE.

54 Linux XF &%

MBI, Linux RETH R LEMORAH. ADELH EF, Linux
RHBREZERSIGH, BR SR G R NOR RS ERR BT Z RS Y
RBHIEIR T . RSO RER B R S| AR e LU B s 0 F 1 =,
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FEEE MRS, X—HME Linux THHEREN.
5.4.1 Linux 3XHRPEREM

7E Linux IRETHMIADN, AR, bR, KAHNERMEARMERNCHE, mE
5-14 fr 2k Linux KRS ETI 4.

Eolgim YrE B
Addr[0]
Addr{1] ::J
H >
#
®
Addr[12] —WkMEEE |:I_" D
Addr(13] — . > -
Addr{14]
> 1]

B 5-14 Linux MBS TSI CHEH

L Fa5 X

(1) BRI A, Linux REHHFELLUS . PAEOE, 4 T3R8 4R R E
B, BERAEEIA A, ER5IWAPET 12 Db, X EBFBOZ TR &
B, ANARERER Y B

(2) —REFLINF R ACHE KRR, Linux RERMT —RiEEIub AR, X
I RA, —REBHEET FroN A E R (EEER) B AR SCHFTE R
e, MEEERKRSR. ATELEEREBCUEEEE, BORKEEHEER, ®F)
N EERIN, RIE NERSR T EBHE.

(3) ZREEFA G ¥ TREMERF M, Linux REXGIAT ZiKE#EI 4t
M=RE#EFak. —REEM PR —REER S F, = UKIAGESB N R ) R
A REFER SR,

2. sbitdig

Linux REF| A bk FHod M S UHHF IR RE AN ERS, 5k,
ARG BRBALHEERERRARBE: K5, E2ERSHBAYELRS.

(D BFTRBEEHRANCHMNEERS . & Linux REF, BITHFRXHEXHFR
WHH A g, AUERTRER, SHFR. ZRBERMNIHFRE —IFRFEH
BT ER. BKE. B, BEEEFHREESHEI IHERRENRARBE,
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HEBR AN ZHRBBERUBRADFZNR, KR EERRE, KEORAM
B,

(2) HHBHRSHEBAVEIRG . RIEZE P AT LUK H xR 8 S0 sk B B
EbbT R EELE, RERARRN A E#ITHE. Linn RETEERIETY 1214,

1) HEME, Y0HZRERS DT 121, HEBRSEECHVERENFTERE
B S HBRARS T AR TR, A5 i aE T P st AT RS % O
WHEERS.

film, W/RK/NA KB, FEHBREFHRFITRBRA 7000 AA¥E. 5% 7000
HEAFEE RS 7000/1024=6, RANLIBE 7000%1024=856. HBERE /T 12, Fr
PUZBRGE R, M addr[6] ik KXt MRS, ZWIRRE 856 FHALED b Sr RS
7000 FF .

2) [agghl. S EHOXHERRE X TFRET 12T/ T 268 5, FA—KaE
Mk AR . BERREEHRNYERENFERN—KEET $ 83— R A BH#RE,
R ZR RPN BHE R ER P AL TR, BB AR SRS 12, NN
PRI P 1R B Y B RS

Fign, #RA/DK IKB, RHFBEV RPN RERY 28000 Za98IE. 5£H# 28000
B B RS 28000/1024=27, RALLH RN 28000%1024=352, i FBEHR S KT 12
m/hF 268, FrUURA—KEEEE FR. EMN—RAERPBE — R H RS, B
M=K BRI TR A 15 (27-12) Wbt P BB RYER S, ZYERNE 352
FATED A E R A ¥R .

B EH K XHEZER S A THET 268 BN KB KA T4t .

FrLL, 7E Linux R4, RABAERSIGHORAERN T XM, WREER: F
KRy, HXHREBRERITHTRE.

5.4.2 Linux XHRS%

5%l UNIX RZE—H, Linx FARRNIERE. BMREHRE—/MRER, M
XBIFEATLLEH BN REFRFE N, CRERIBNEFEOES.

Linux ~PMRERFN SRR IFFEARRM LHE RS, W ext. ext2xia. ext3. minix.
umsdos. msdos. vfat. proc. smb. ncp. is09660. sysv. hpfs. affs il ufs, X{# Linux 3
WRIE, BB5TEHMRERAIE. ERMFHRNEL, Linux STREXHRERK
L.

I XHER

Linux BABARKRERRLM. —RIERT, SRBIOCHERBEEEHE. B
R, BEH. HEE.

Hep, ¥FiEXHME RN E XS DOS B Windows FHIHES R AU, 38 04
RR—EHH/HES, MERLEVNRCEXHMNAR. Lht, HRBR—HEERNT
. RAREEESHNABTRIHEMFRFER.
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RELHEIRFHFRENREE. FRAREEFRALT L m AR LB LA
AR A R R AR T, FW, Linux £33 FTHF T 6 AL 5w, 2 HFA ttyl ~ity6,
I3 4 el 4L % B et I 1) SCAF A /dev/tty 1 ~/devitty6. R IRVRIEE S AR, el LLER R
XLty FEYE, MXEXEVNEEREEIMHEHE L. RRERRT ELUHBHOR
74, Wik, CD-ROM BUERIKZ)E. —BEFEALT, M RRELEQLT—LFEE, 6
W, %— IDE BEH/HEHFA hda, BERZXNMEHATURTEIX, B4, B—IT0EK
24 hdal, BLUFHKKE hda2. hda3. ... %.

HELFER M XML, BIMXHEPNEE —NEF, NWRFES TG4 M—
ZFUEEVE, BARTERL M. BRI VREENERE. EEERRTES
WAHATHER. 7F Linux F, ENXHLERE—RSI N ARGFEER. —BUXHERR
REGE. BHEAOERARAT I UHRBE SN ERRES, XM AT LU e
R EB M, UBIE “RM” MThEE. Fib, B FXNZEROESTATUE AU
ERoEEEE, BB —MSEFAEWERET| N AL SN aERE, NELEE MR
MG, XHHEEREHROBEA SERR, BRER, XHALSBEEM. B
BEXHRAENLFRERTHE, 7 Linnk BERENAZIME. dTFXMERE, EEEENGE
ERERNANF RS A0 KRR SE#E (Symbile Link) , LB ERE B
XF, EHASHECHRANIHNET, REEIIRERE 83BN RN A 40 F 4
BT E . RERSEHENTEXHRE, KHEENCHEANSTHARZL T RS A, #
W, A3 foo BIL—Y fool HIRFSEEHE, X fool HIFIEI RA S5 HEEV I foo AHRIKIR
B mEBERT fool, foo NARFE: HRMEMBRT foo, fool BREFE, Bk —
MNEHERE, 4T Windows T HREN R

2. WAXHERL

WA, MTFRER REMORERATRITT XHRE, HURMTHE, 409
KNZERIBENERTE. BRIBTEN XHRIGETES, 50050 IR 5 288 hn—
#, NERALGRERINIEN B, 54, #W0 CD-ROM. K, & RER
EHFEERETELFEER, & Linux F, FUHFREK LERTTE RGN 8.

— ARG LLEEFIEAF M Linux REEh, HATLURER FH T4 REMABAH
FWPEE, X mount A umount fr 4 LA,

(1) mount 74 . WEERREXHRL, A N:

mount JFRX RAREXMHE XHREHEES

FRE—EHS2H, i, BEFETHENRE LOXE, BEHEAKIR A,
4T mount —t /dev/fd0  /mnt/floppy, #RJE A KIS ARG M HE /mnvfloppy HR T, 8
%F dos K a:ff BISCHFIRAE I B F & /mnt/floppy/ff. 1%, mount rdERFHBEY iTiE
A (XM F R /aa/floppy) WAETE, B RITLERAT,

—RBRIEHREERBENE R, Bi/mnvfloppy B REEEY fiA SR
X, BT LR A4 84 R/ mavfloppy HRMAAEE ISR HONE, TEE
AR EHREZ N XHEREZATHRT .
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/dev/fd0 2 53Kz A STRLFRE, MNHIKZ3E B 2/dev/fdl . & &ML LR E 7,
B4 Linux B B &8 CRMRREN, Fitn, 55— IDE &0 LM E & R/dev/hda, N
1 #/dev/hdb, %/ IDE £ 0 _LAIH 4 /dev/hde fl/dev/hdd. B TFHEHFRMRENK,
BreA R U 7 % 4, B0, #/dev/hda £ 15— 49 X EH B/ aa/diske | %4 2 mount
/dev/hdal /mnt/diskc. AARZHL, 24X A/devihda2, UASEHHE. Linux % IDE 5K F i@
BEFE AN, AEABAFESXEE, LU HEFHAEES, FlWHEE -1 IDE
M#E_E K CD-ROM i# # #|/mnt/cdrom )4y 4 f mount /dev/hdd /mnt/cdrom. #EHEHET —43L
HREZE, RATLUITEAN RGN NK B RBETERE, BEREREN N CHRE.

(2) umount 4. EZFLKTNRERE T XHRE, KA A:

umount EHE 5

B, # EEKGF, BREREE/mavfloppy MHE THRZEH FHHL R umount
/mnt/floppy / -

AR, BTRMIRSEEAREW, By F S H E3#E Y /mnyiloppy T
X, WBEAEFA P H 40 H R /mnvfloppy EUE R TR B R A BEERK, BULEE
—A~ “device is busy” KI4Hi%.

mount 1 umount # T EHEH PR A AT, BN #r-a %W, mount —a HEA
fetc/fstab % 5 X HIF G o] H 8 X R4 umount -a B F BT & X 7E/etc/mtab P I E HEET
HRE. BAEE N UHRER, RAHHE etc/mtab FHIN—K LR, UXNELH
BITFR B E L RER . EERAL TS mount 4B L B 4T CHBEN RS,

3. B &% VFS

Virtual File System (EUFX4 Virtual Filesystem Switch) J& Linux W — A 5%k{iEE,
RATSAPZEMEFRECHREED, CHEHT AT —AMEEE, AUEARR
B3 RFEFLAE

B Linux BB RABFF T OV R R TR, RageaY, mMH—FE
BRSCAFBER ) e, XA AN ERGEHREAMKN. Linux VFS ELERFEHE 4
XHRENBEANFPREEFFR. EXHNERUR. SAMBRN, XEmESEN
WEHSE), LAEENOARBERMERCHRSE. WREBIESTHELTHTHER
FHRBARGH, MR UM RARE R, A F 727 8 MO0 B R MBS 2
BEVRRBE, FNRERIEFLAEESE, RENGFEHE. SEEEEFTRE
BE/IR Buffer Cache, BEXHRLVAEBHIRBEN G AR, iR SII8K
# Buffer Cache, HRILREMARBAEARFMIRAFIE . Buffer Cache AMUBHHEBEIK,
HHBERRRERHBFOTEEND.

4. EXT2

EXT2 & Linux A P BERKXMHRZE. & Linux HREZ KA EXT2 (EAREE
SRR, EXT2 RSP HIEIER USRI T R E P, X R0/
R, 7 EXT2 QIR E. EXT2 fi—1 inode HIBL MR RETE 40l &Y
TREMFHIGE . — A inode HaIR T — AN ST B8R o5 B T BB L LA R SCAFE U ) AR BR
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LHEFHE R RS, EXT2 X RAE T & — & —/ inode fiR, M
—4~ inode #EH— A — K ZHIFEVRIR. X RZN) inode F—EMZE inode BIIERFP .
EXT2 9 HR R M £ MFFHR X CEfEEH inode #id) , BIEHRKZ HN inode 18E .

RAE inode FTAFRIAIMLE, | WAXAAME | WARAGF I WA, M i ARs
ISR, B8 TENCHMTBEAGEENYERSAER, AT I TEARN
TR RAFDORE . B CHVT R R T E A 4 E X R P B R i AR,

(D M agi. BN AE 128 MFY, SR T4LR. KB, K
. Bt AKMERE. QBB — KR EEAFS, URHEY. WaEH/
% AP AURFRERIRE S FLE. GPNEEEXHER. AREE | VA
WEHI R ext2_inode, T XAF include/linux/ext2_fs ih Srfkeh. HgH Y.

Struct ext2 node

{

_ulé i mode; /* SRR R E) AR * /
_ulé i_uid; /* XA ERRRFE >/

w32 i sizes /B K A/
_u_ 32 i atime /> B & — U 0] SCA R fa) +
~u 32 i ctime; /R R B E R E]* /
_u_32 i _mtime; /* TP R s A ]+
_u_32 i dtime; /* SCAER BB )« /

_ulé i links count; VAD' € E: 30k oY

_u32 i_blocks; A &id:vl ¢:1°35 ol

_ulé i_gid; /* B P R RE/

_u32 i flags; /AR /

union osdl /*FERRIERGEG R/
_u32 [EXT2_N BLOCKS] i block; /* TR BEER e+ /

_u32 i_version /AR A /

_u32 i file acl; /A e EE R /

_u32 i dir_acl; /> BFVG REdR /

_u32 i faddr /* R R+ /

union osd2 /EEE RRAE REE B~/

}

BN WARRSIRIET 12 R R AR EEYHERNOLE, FE 3 W45 RAE.
TR =R A REYERES|, P 5-14 FiR, JXREE T R BE R BURUE S4B R
FFL XATLLGER K XU RN EE.,

(2) Wi A BRTESHE i WAKREERZA, EMINT YT RS
fER, REAF W RMEIESHR ext2_inode_info, 7E include/linux/ext2 fs_i.h 3T,

Struct ext2_inode infof

_u32 i dataf20]; /BB PIRE B -/
_u32 i flags; /R BEREAL/
_u32 i_faddr; /* 3 Hdik > /
_u8 i_frag no; AS SV =l

_u8 i frag size; /*FRIRT*/
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_ulé i _osync; /HRBAE B/

_u32 i_file acl; /3 IR R/
_u32 i_dir_acl; /* AR H R/

_u32 1i_dtime; /% 34 A B et ) * /

~u32 nit used 1l; /*FIX:not used*/

_u32 i_block_group /*inode FTTERIER~/

_u32 i_next_alloc_block; /R ES R/

_u32 i next_alloc_goal; /I FAESRK IR R/
_u32 i prealloc_block; I BLREE AR/
~u32 i prealloc count; M EGROBARREH >/

_u32 i high size;
int i_new_inode_1;
t
(3) EXT2 W HFIRHIEE M. EXT2 XSS HTAERECMBR, B 9mgx
N HRIR, B BRI SRS F
#define EXT2_NAME_LEN 255
Struct ext2 dir_entry

{

_u32 inode;. /*EFIRIG
_ul6 inode; /* BRI AE*/
_ulé inode I RKE/

charname [EXT2_NAME LEN] ; /*3XCfF%&+/
}

ORI KRR TR, BXHENRE MM ERERTEKEAH, EXHERU
TR SHEFR, FELENA il FHF 00) HATHLHNER.

HERME -ANBERN, ERERIPKN D TEEN 0, FIEERTMNERTME, H
SKRIR & R 7 () & BT — A B SR | .

$34h, Linux PE—FETRATERDXM swap X4 RS, Linux FHBAXEES
AR, AR Windows BRREME R T8 . —BUX A swap SR BHX B AFH
2 f&%.

5.5 AR

Pt R RN TR E RN EE, BXTERSROBIESH, 206
RCTFRE SR PE AR . RRIBISMFZ AR TR OB TR AR R 25 W £
HREHH AR

N AR LR R A O X

551 TREEFRZE

RGN EMFTESRAR R - ERE, BIMTREAN - FRETR, 05
B BRI A RRE . EXMERERN RN TR ER S %, mE
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5-15 fiR.

BAEHRS

ZHHRH

NERE

(2,3,4,5)
(19,20,21)
(17,18)

B 515 FHRETEE

X B EE TR SRS . ZREX KRS AFRSIAS AL,
FHRRXAEENEE. ERERENEES. Bl RENEFRI4IRER
/R, EWFRERTARAERT, HERIF-ADRPEHELERNZRR, BH
ZRXSESEH S GEB) . ANBRZERE. REEXA P BB e # 2 R#T E
i, RBELTAFERER A NESERRXETSZRETEAAKITRKAERX
MWk, FAPE, WEENEGHR AT ROERE, SE—IRTAH.

552 TRBREE

XM AERGHE LR E TREEEE, DRSOy B R &8, H—1MEdE
ME-NZRE, HEPEZRRIEIAT -AZRAXORES, BE—HRMERHTEH

NULL, WH 5-16 FioR.
ul -

64 30 | 58 16

Head

j NULL
Hs516 FTHRE

AR RSIRICA T E R BRI, RAEER LK RE TE LB TR,
SEGERF . AMBRICHR, RIEFRBERAERBA, IR 8 BERIH A
"‘"ﬂ&o

RHERTEERTEEENR. HT &N TRRN BRI ST RS,
Gl B TR BN TR D, ETEMRRE, FhET RREE EMimamie 2 Mk
R REHIFE VO 81k,

5.5.3 QIREE

1. 45+H
HTRBESIE, B —ROKDMS, R¥EE, FFUTRA—MHEETNNEE
HE—REE. ERHEERMA BN — R R AR PSR RO EER,
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WAL EPTE BREH A R 5 2 R, AT B BT A AR AT X R AL R R — R
Epr . AR BEMER, A EEROEARE -KURE. AR ERN
&N B RERE, B NMRREMRER A HERISI . R ERESHR, X
R K 0 RO HEEZ, MNALH L.

2. EIRA&keHE

MorEeAr g A, B R R oA AL A 0 IR, SR ERG R N ) B RS,
BENRARFESE, HBZNE | REBMREM R4 rEEROEETEOT:

(D) WFFE#ARE, HEEER TR 0 /)t HIfr.

(2) ¥ ZHFULHAT/ B S A 520 NERRS, BKBNEN 0 B Hr
MFARERME AT, 5, WHENARRS A b=n*(i-1)+, Hdn RBEITHIE.

(3) BARGH I, FHESULRE S §) Z#HHL Maplij)=1.

3. AkeGEL

B scpeet, TEEMEETRE, BIEEERF G HYERATS RS, HEYER
SFREALE 0. HRIEAT 7~ B8 Bl £ i) B4R B an F

(1) HERFEROBRE b BRELLTARERHETS | BHE ji=(b-1)n+1;
j=(b-1)%n+1,

(2) BB o 3 $I67 map[i,j]=0-

BRI a2 S ARERETE D, FHr B rEeSEARNSE, AR
RCAIE ER T LA i b 21T . BECH, FTEWFH#EMCRAE, AYRRSERRHRE
Bk, FHEIIEFRAENYERS,

554 ZTRRMBEEL

PHERREMNTHREZRAEEMERYEA XM RET, HALEZHBRTH
WAK, & Linux RET, RAT —®SultimiE B4 AR . I TE#EE
T ERBER A ENL AR T /M TERERRAKERA.

1. ERAR LR

(D) B XX TR A Z R R IGHITHE, W 100 NEREHRYD H—4H,
BAPKE R “AKI”, F-4HH 998, NE _HAFFR, SBHEH 100k, BT
RIBRAH ARG —H.

() BE-HNEREBZARERIGBNGE —AMN “AKR" &, X, Hh
B—ANE NI R— & .

() B-APEAF 9 MTHER, HTEENTE, BEHSRETIEA 100,
FHE “AKR” PRRICHE-HAIERS A0, EATRBRNSERIFE.

(4) BEF-HPNERLENTHBRSHFAZTRNEREHES, X, FRR
A5 BRI EOR XA & AR AT, Wl 5-17 Bios.

2. ZHBRE S

HH/ESETHARN, RBLAKRDTRFIRE (ARPERTENNE) BBER
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1, IXERZ 100-1=99, Y 89 AR REHARFZRAHRSRAES]. 0 5-17 Fiw, &k
BH 151, EMELHIRNE—NTRESR. WEFENKLR, T8 Hik#E.

100 r’ 100 100
R %0 5

TR 349 7049

100

250 251 6051
0] 250 [ 350 6050 L
249 >

151 249 349 6049 7049

(99]

151 251 5051 6051
FeoH #so4 %24 F14

B 517 FRERABREE

WEERME, LRAEHR )G HESTS, KNRAFTEMSHRLE, Bhix—
AME M RR (BRE-ATHBREHEIREZMNAT SN 4T HRIER.
Bk, X —ROSBHEZR, MEREERNEREHBITART, REEMHE.
ARHEEEER—NHE, EEEFE_ANE | ROEHE, BALEHRAEREHE
THEP, ERERERA 9 MERTHART . SR, EIHE 99 ML R
HE. HEPEERER, RRER 1N 0, WK RN K2 RBHRE K 0, RRFE
MZRBRSHOBIRH LT, WHERE R SRS,

3. IRk =

HMBRICHE, HEEAIRE, HERERRARR SIS REE SR T,
BERBREM 1. LRPEZREREHETIEE 100 B, BEKREH, &EEEE
B WHETHHRLE: HRFENETRRORS SR ERRNFRERS, BRFE
BARTEERGHE 0 KHTEIRR G AR 2IT A, ARAEN 1. 37 B K o 3
H KA KR,
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56 XHFESZEMH

56.1 XfpyHE

RGN PG LIS R A — RS A 0. FIA SO IEE AT LD
KEBESMFLEMA TN, FEHHPZRE BREEERBAHE. BEETELER
HERE, YUHRFECARFENRSA, M BEH TR HHNE R%.

ERXMHERTTEERM: SERENERE.

. ®EB*%

X FEHH MULTICS F#RERZETRRAN—MIE L. £ZhES, 5S84
RPRE— “SarER” , AFVRRCHATE SR B R, LGB “mEE” F
AEZHERH EZEFR, —BA “*” RIEARMHRER.

2. &gk

EWMBLEHERD, YHEEN EED AP EREATHRHECGN, LAKL
EXHETHREEIAN (EED) AFFERT, UERTERRIZ 0, i
XHRGH HREHERIFRAME HREW (Directed Acyclic Graph) , 1 5-18 Fix.

fl 2 3 tl 2
B 518 SCiFfERE

HSLE B R A SRR A — AN 30 B RO B B 1 B U R H SRR, At A A
XHZRBLE—FENHRR. REBEREXHEAFNFAT, —NAFERKX
FF BRPIPRE— N BRI, % B RIUE AR 1 T E S A S0 BRI

A TR ARGHAELFZAMEE, FMALRIE, TUSIARSIVA, BiEw
XL R AR S RS E R, AEREBRTP, MMERSIH AP, X
fFHR P BB L RAR RN RS AR .

Bltn, AP dat BRBEXM G FAK B3 ECHE. B dat £ E SH B RPN E
R, HIetEBIRMAS N300 3. X8, ERS R dat ZEREY T Ak
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BXR, B da TUEEGRE 3 X4, mE 5-19 Fix.

i P EF
80
90 Gl
f3 85 &
SR
Count=2 ‘/O B
bk
dat i P X B %
66
78 A
f3 85 ¢

M 519 ETRIIGRMIEELK

7 Linux REET, X XA4HEEM L In, 4R EN:

In WERXHEL FEEHL

B, BRAAER (ustli) THISUE 3 EESHR/usr/dat P, A[FEH 4L
In f3 /usr/dat

EEESRME 5-18 fim. HALETHRE dat, AMERH M2 cat 3 RERXHAE.
EEOREERLER:

(D) RI|WEHLRR EFH, B VH)CHEHR, FERBRFD.

(2) MIBFHOXMGLBREBFIN, FRIZTH, WA HE.

(3) FRIRE), WLEH HFRPHC SR HRIN, FHEMBE CHRERT .
ERERME, EECHHFTROBH, REMMN—FILELHMEKZ.

56.2 XHMReM

NHRMIEESNTERBREFLAMNGTEMNRN, BBEFESAZLENEE, WA
MNMAERREENTAEXHRZRZEPHEREIBARE R, BRKXFEROILBHRIE,
AEHBERMBRBARERE, IBLREMLLHNRBANE®. Hik, ER
RAENRE S, TNHHPREAZNER, MEERIERINRENBEHN L L4
AMREE,

SCAFORP R 5B 11 R G ARAS I P P 4 F SO 8000 3 AR BRAE AT SO A RiR . &
WATLLKA A4, #5., FRISHERE. FIEBHRSERPIE, kAR THRAZE
LHIEHK.

1. 45X

R P a R, TTLLAE DX REA4S (Password) , FHF¥CR7E T3 88
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ERS. XHREER M RBYRZCER, HREREFREDSHS THEBERTS
WA O AATELE, FHICACH P A R AR BUA U

Wi PRI iR, AT RS SR E S RE. OSRIEMIRILERF R,
RzE L. REMREANEE, ST

AT B S R, X — e EE(E TR A E G ORTFME. F (Encryption) 77
ARELHCIERN, CHEEXHEANTFHEE ST, il e 655 in & % A% 30w
BUATRISINE, EECCHR, DAMBEARRN M EEPIRTEERE. RHERDMER
FEHHRH A ReSS UL O & 5 S0 .

ERH A REME, TAGFHLE, ERNFNREELRBLHE, WMNREFHE.

AL FRPER R —EMMEER. MEOLHTXRRMOLESENE, NEFE
] AR IAE USRS B, oA 77 SUR K AN SO AT I, Bt R F i
HERTEHP AT D, B, FEAFNRESER, HREERAKZNLENT. UL
RFP SO BB R I B 77 VL R R L, TEZB P ARG, & n] LR e A P
BEAT AR IEH]. KEZEH RS, ¥ Linux, AP SHRESKARFA 045K,
#IHPR, RERXOS, OSUNEMNEIFBERSES, SKAFEREERENDS,
HEREPFBNEREETILE, WMPEHEE, HPERRD, &N, BHEHP SR X
BRRZESF, 2P ATURENERTEN, 800886 800, XE4HE
BE AR A HE .

3. HRiEH|EM

FEHEERBEBNREPRY N8R, —HIHREFHFTEHI S, —
BIHRAETHIE XL, EERNE N TEER R ZETCES N A P 3R TERE
AR, Wk 5-20 B, S EASCHHTRERN, RABRER S IZA P %M
xR TR AME, RELZTERBAVRFRTE, A Red T B aAriE.

H

P

I#%
"
R

AA

AC

LI

FLAG

POIN

RF1

RW

RE

RWE

P2

RW

RWE

RF3

B 520 FFHRESHIFERE

7B AR B AT LAY REE BT SO 77 BB R AT e A A ). (BB 4 R4
R PRCHEARAR, FRNEEIFNEFTELRANRLITS, A SR —
A3, FEXERERTHATER, VR E B
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4 BREHA
TR R R A0 SO E AR S P P 1 A SOV R SRR S R 42, AR
PR ARFR S FBR . Linux R4, CAHMAEBBRRA SR FXAE. X
Br2E P R SRR P 415X 3 1P, B — 20 ) BOAUR LR 3 6L, AYBIMIE. SR,
ERERUAR S T4 S0 R IE R 9 fr YU R T LU ATRUREH T, W 5-21 Biw.
LR b, AN B R AT T 8
FEUS IR — 1T E . R R 48 %y xfF
~FIRMF A, ERSAE, REEFEA |8\’
PEBCSHEFAE . FAEFEanitemrae |7 R

L. RATLUS B R I, R 521 | R RWE
BrR. RIS P RE

f Linx REH, G MXHSECHsmHE RS E
BB RAEH @ MR HE, RERAER M52 s

ERIRTE R, A RVFHT RN .

MEVHNE, REI R O REINE R T R U AR w5
REH, LAFTHPRUE, ARG XK HA P, 7T LR i 77 B ) 56 B B A7 B
R BB S EIFBURR, IX R LA ) RETF R P B0 O BAUR S H, BT
R i iR A R4 1

5.7 Linux RZ K CIEERAE

£ UNIX. Linux ¥#ERG S, BOEEFEEENOEBHTZHRIIBRENAE
#E XA L. Linux REP AR RP QT YE M. BRI EE 4. Hil (FIFO)
A BEXH (RRE. FRHRE) NEET. §45RRRE TR0 E R A2 M.
TFTHEAHE—T Linux REFTHEHAK®GS.

57.1 XHRERS

1. XHEFRE

(1) cat g4 . _

ThEE: AT ERHEREEN P HBNXHHERER, EREANEREFTEH~.

A cat[-IET) &

Bl 1: cat @ —NEERMHLREE R CATHHANE.

§ cat mm.c

HERELER mmc HNE.

Bl 2: AREFERILA LHFLEBRE DM, LG R RED— BB
b o cat S EHMA LB —ANRBATH, HBTHED— B STHTENEI S
. i, €0 M 2 FXEAEN TS (FATAID B, BAARME—A 5



176 BUERFZFEERNA (Linux)

A3

$catfl 213 .

TERAMRLSXHAZTIER, KK - NAE, FEHYXHEFELREMAT,
APRARBEARIAE, Eik, 4XHREFRRE, —BTH more ERLS2HEER, U
KRR BN KR LEF I

(2) more f74 .

TheE: Trm R Br Ak,

#K: more [-ETW] X%

£/ more r 28, Brn—FEHE, AIFIFBHNETHE A “—-more--" 15 R,
RgakFEN ERE CERIXEF LB AXRKEH . XREERTRIER, WEERT—
17 HEXETTEHRE WLERT—F. more fp21Ri&E B AR 4.

(3) less @4,

HEE: 5 more ML, ERERM, FRZAET less frd Bom AT LLRT
B

B less XfE4

5 H less fr&0f, HTFEHKE, WAERT R, HTEERU—TTHTE, #TF
b @4 EB—T.

(4) head #7%.

WRAPHFEEE B ARRFORTAANE, TUHEEXAHRRILT, A
PRI F head dy 4 R BoR U EUARHER A BRI JLAT .

#X: head[n] X4

ThiE: BRiRE XHRRE TIT.

W ZERLEREMEEXANT T T WREES N nE, BRAREND 10, R
BHIEEIXM, head RAFEMAER. Fltn, B/RIXMH example.c BIFT 3 1T:

$ head 3 example.c

(5) tail #54,

WMERPAEEHMREL, aTLMEM tail f14.

¥R tail (+/ num ) [B¥] i

B EHS BRI UHREEAR, BREXHNEERREENNARERE
Rt E. MRBHEREXME, WERRESASTH.

tail 74 & EIH & 8

+num: A% num TG TR B R

num: MEEICHR num TAHHBR, WRER num %, RERIMEN 10.

l: LIXXARAT A num BHECALA . 580X+ num R num &5 FeHEHE, num &
NERREXETITH.

c: PLFHN num M AL, 58505 +num 8 num %I FEHE AR, num &
TEERHFRHN.
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I cIETNATLAERE, REBAEN I BIATHH, Hi.

$ tail -4 example.c

B 7R 34 example.c FIBST 4 47

2. Is &4

hik: ATERERAR, XLIDOS TH dir rd, ENFERANBREFRTR,.

“I PN ERTFAL, BAIUEEN. ET—BRARLFRE, FRTE-—NPEF
" o s A HE T DOS A dir i 4.

pitn s -1, W1 UKBRBR, STHHKEBRKIN SRR, FERIUR. 8
. XHEE. A5, A (FF) . HEY. THL8EFL. fim.

-rwxr--1--1 root  news 12345 dec 29 2004 profilel

-rw-r--r--1 root news 43217 dec 29 2003 services

EE: FAF AL I10NMFH, AFE-ANFHAFARLAGEL,

- W

d HRXXH

c FRIMH

b R

G 9 MFRRRAFMFTNR, 3 MFR—4. F—HRTHENFINR, B
CHERRARPHOFRRR, BEARRMAFEIAR. X, r BIEAR, w £
PR, x BHATHR.

3. cp A

Thhg: ¥aHa el B R B HIE S — XK B RS, R DOS T copy frd—#,
ThEEdEH 38 K

#E: cp BXH B

Bign, $cp ml.c m2.c ¥ ml.c IR AR FE| m2.c F. $cp ml.c m2.c mm XM ml.c
Al m2.c EHF) EHF mm P,

cp tr 85 DOS i) copy S KBAHRE. BEEEME, #/ op W—EEH A
7, 7 DOS il copy Bf, HHTIHEEEMIM, {BYE Linux PREEXFEM. & cp P
LAMERGERLS, W “*” . “? " &, B, B usr BRAKNHTE IH, ERSERML
., BHEBWER TR dev, Hirdh:

$cp  fusr/*  /dev

HEBHRE NG FRIF KRR, Hadh.:

$cp fusr/. [a-z] * /dev

4. mv&H

ThhE: FIRAXHHERKSL, REEXEH—PERBAR—AERS, SHER
BREFERF. %&4 1R DOS #r4+ ren M move 44,

B mv LR BB (REXMFL)
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Flim, Mr44iTSmy fl.c ff.c H0 fl.c BB F| ffc. WR ff.c AFEE, BAWTRE, HE
TFAE fl.c EH WA N fle: MR ffc BFEE, W ffc ERNMABTHR®E.

XHEL 58RI ERE R, ZRRREBEAR. mv S EEERkB s
4, Hin, EBAEFTLE H FKH K netscape SLHB Elfust 4, ATHM44TSmv  netscape /usr SLH.

5. rm &4

Thie: MR M.

#K: m X

Bln, $rm *.c KM LA HR T REE N .c FIXH.

rm 5 DOS K] del iy & HLERAL, B m MM RGHEAN KBE. RELXH,
AERTREE, NRCHERANREATRERRE, m BUMKR, AREFRENREHE
B RTIEEL, FTOMER rm BFEREHIG. Bito, BB @ BR TR file 04, AT
H $cd tajrm file. 7 Linux FE—XBAFHM R @SR, AHFEEGSE5HS2ZEME
515, Linux EKBHEFIN R KFERIT, EEGD, EWIT cdta, BFHRIT m file.

6. find &4

Thee: EHRTREM, EHURERFR.

#3: find (BRI [RIER)

MBAGHRZE, BAKINANYLETHR.

Bl 3: ME\EXHLEK.

BATEBEE R — N UL Leonf B, TLMEMRM T H4:

find / -name l.conf

find Sy & /K “/" RABERBNER.

B 4. POEERIH.

RIE L L BRI BB — N LhRREE, REEERA N KARE, $5R_ AR
Linux CHREM KA RE R CHRAEREN FERBr. mRME T XA THERES
MEHRF, BARBEEZNERPET I RBAET EBEHE. B0 smb.conf T, NE
A 3T G4 conf AT LLHIMHX B —MRCE UM, N i%fE/etc HFRW, MWHETLAER S find

/etc -name smb.conf.
572 HZEREGS

E Linux REF, XHRKAXENEERERGEH, BREXRNTHEBRER, HE
5“7 Ror. HRAKBFZHLSW TR,

1. pwd #4

ifg: BARYN LEBRNLHRREL.

WX pwd

2. cd &4

Thie: MM ITEER.

KR od HRA
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cd F—ABEREERNERA, REHA cd 6d, FTRABREMSH, HoTE3
Fi/* H3% (Home Directory) W.

3. BERMEE. MRAEL

(1) mkdir/rmdir fi7 4.

Thik: GIEBERMMERHER.

#®A: mkdir HR%

#t, mkdir rr 76 2987 B 3 F /2 7 B3 rro rmdir md % 487 R F8F HR md MR

BEHEE DOS 8 md. rd sE2HIF, EHRARGLSNLEHARTE. B, FH
rmdir B, BHRZH KA DM FE, BUZGSAEI.

(2) m @4 .

Ihig: MEREZ.

A mo HFE

EHI “r” RoaMBR ERAIFRN —HMERE XA THRECH, XNhEEHEST
DOS H 1] deltree ThfE, BH FH deltree B =R RE R, B Linux PEH m &HEA
RrfFE, HEHEENRECHBH R EERIBERK, FUMER m BRI,
YHEANEHRABRE, TLUAGA$m -r/md M.

(3) .mvwrd.

Thik: BXEBELEEE.

#A: mv BRE BRH (FXmEH2)

BAgES B2 —8, i, ERREMEBRTH usrl HBRBHbin B, TH
$mv usrl /bin #r&4T.

4. cpFA

Ihee: #WHREH.

#X: cpr HX HHHER

FERH-TBER, BZERNLEFEZ FHRN, TLERAERR-r, REHER
AT EREE, FHERHRNSAZIBIER, HIIEHLST DOS AR xcopy. i,
E¥ usr BERAMIA XS (BFEBR, BEACEREBSUE) SHERBR T ext i, #
H ér 4 4T#ep -r lusr/*  Jext.

5.7.3 FEHEH®S

Linux 2—NMEHFPRE, RE P4 XM H R TREH S NP RN U, LLSED
WIRILE . ARFA, B CHEENE R L A EEER, REXAT —EFBIRRY
PUEBIR PR FIX SCEMv R . SN FH (owner) . AR (group) MEALH P H RS
fEAR. AARTA FEMGSHE B ST BR TSR,

1. chown &4~

TheE: MEXHHEE.

#x: chown HFkS CHFRAZREL
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FH (BRIKSE x1) H—NENH filele B0, HENEL TR —KSH 21
53, WATA chown K5eAUbINGE, HAETXHAEEZE, EXHFRIRTE x1 # home
HEF, BZAP e’ AEABSEM RN AR T . fl.

~TW--=-=-] xlusers 60ct412: 50 filel.c

#chown x2 filel.c

TW--mnn ] x2users 60ct412: 50 filel.c

TEHREME, REEHEEREFEEH oot AP ATTUEHZ&E4.

2. chgrp &4

Thie: SRR ATRA .

X chgrp A% AHEBEFRE

w2 M chown FI¥E—#, HINRERIE MR R BALS NS — 4.

itn:

-rwxr-x--- lroottem 11000ct 12 06: 48 sun
# chgrp sys /sbin/sun

AT chgrp 3T sun BT BA KL system 4
-Twxr-x--- 1 root sys 1100 Oct 18 06: 52 sun
TEUHHAMNE, RE root HP A WERZ®&S.
3. chmod %4

ThiE: BXOU s B RKIFEURR .

#: chmod RSB XMl HFEL

PIRZBHATUABR AR FRRRENRTERE.,

(D) FRFRE. — R 10 M EFICRHORR, DN EHARRSTEHE,
O RoRBEXH; “d” RANHRIUE: ‘D" REREFHICMH: “c” RRERERISC
. BTREE IANFHRE LR OBR. 8733 MR E0RR, Bt $iE
3FRHRERMALER-MENONR, A g R BF 3 FHRRHMAM R, Ho
RE: AP aRr. 8S—HEAFONBEERR r. w, x KRB CHETE, A5, T
AT, REFA+ -B=BELAREES u. g o filr. w. x AN RBEBRRT,

il

$chmod utrwx  fl

P EX 11 AT LLEIT IR ST R

$chmod a=rwx fl

Bra R P 3 1 ST3HT IR ST .

$ chmod ug+w, o-x text

BB 30 text FIRMENR: A E (w) ®MMENR, SAAIRAH, (g) #nE
BUR, HAARP (o) MBRHATHIR.

(2) BPRrik. MFRTERA 3T XXX, BKEH 777 RETH, B4
B REM LB, BoAMRFRERAAHAERANR, B ARFRERE0A S
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FFEL
i

XE

SEFE

fa],

BB . AIEMT AR ESR « ARF 4 RR, TSR w2 RR, TATHTHRR x
#Zr, Bl =4, w=2. x=1,

BORA P 1 AR ERE. WIS, AIAT (rwx) , RIBFRRUIE 4. 2. 1 I
F 7, X8 rwx FMhF 4+2+1=7,

ZEFRAHPREAHEF B, WFEEEE 2 5 FME 3 R, mREAE
A RIS, BER 0.

Bt

chmod 700 f1

AP Ex 0 KRR, AT, aT#AT, BF rwx--——o

chmod 641 f1

R EX f1 (R B TR, w5, RAR AT, HMAH P aTHaT.

574 HMEBHFHSS

WA R —FEBRABEIE, R A T E M6 4 AT LABER T A% 24T AL 2 (R AR .
1. df &4

hhE: MEXHREOMT 6 S AR, TUABZGSRDERESHT 205
HArE# T2 L ZMEER.

W df  [EE5]

YR df SR BRTE RGN | W AMBA RN EHER.

%A A PRI A LW F .

-a BRI XM RGHMAEHERL, 55 05R (block) KIXHRZE, Wi/proc X

(10

*« BLk FA B BoR.

4 BRIVAGR, MARMAR.

-t BRI E AR ST TR G B R 2 () 5 R A 5L

X FIHARFE-BELB LG REAMBEZ EFEHAER (5 RTHR) .
-T BRIGRFELE.

il tm:

$df -k

SRR RNE MR ST S RS K

2. dudrd

Thek: BB RNER.

#: du  [EI] [Names )

BH: ZMAERHFAREEHRNBE N FHRHAERZER S A XM RS HESR
24 FF5) MR, FRAEDH Names, NI 243T B R#TLH.

ZAr SRR EI A X F:

-s XIS Names SRS H &5 8 $E R 8 5.



182 BIERGERBRNA (Linux)

-2 BAMERTEEE HRPEXHRFINVE P& G SARNEEERE ., EREAEE
-s, WAIRE-2, WA ER Names FHH PN EREHL & FHIH S OBEARE.

-b LAFAT A AL F R S R AR (REGEBRE Uk F LD .

-k LA 1024 FA7 Ny BLOL 5 B A 23 9048 R A% -

< BEEMLE—ET (RESERRE) .

-1 WEBTERISE R, BRI E SR,

x B EARFEXHRE LRHRA TSI

Bl

$du -

B GR2FY ER— 1 EHFRERHEFE FHENEM.

575 MHMEERE

1. dd 4

ThRe: EI85E MM X E FIBIE T fM S0, FEE RS BRPHTR SR,
ATAR %2 K3 DOS F diskcopy fr4 MIfEM . 5EA] dd Ar4 B8 E %R S REE S i
MM, BIEXNFECEEANE kKM, 58 diskcopy RIThAE. BEXRME,
R BR AR bR F R rm A BIRR . REBRUAT AR SO RIBRAE S H SO

#: dd [EIR)

B 5: 4 neti RNMHBAKE Y, HRERWEEMXHNBE. F&: BRPONE
3 ik Eti

$ dd if = net.i of = /dev/fd0 bs = 16384

Bl 6: 3 sfile EFEIRILH dfile .

$ dd if=sfile of=dfile

2. fdformat &4~

WA W RN — KB Z AL THRRERIE REH tar.
dd. cpio FM-SFMEEIE, MATUIERE LRI TRENLHRL.

Ihig: R Ais.

¥3\: format [-n] device

YR &S Ve BT A ST L.

-n HEHRLEPERR .

device #HEEHITH MK RE.

576 EWHERGEA

1. 25 L4 create

B P RIE - MAE B EN AR A E USRI R, TR R RS R
L S EK

The: QIR MH XHRES AN CHEENH. MRAKPAFERETE, B
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LA E R SUHF B AT AT RUR T R B — A F 30 MR RAFOAREL S, B
O R A 0. QRS MISCHFRE Z AT 7T, JFIBRIFE MRS fd: HEIRAM,
Wi [E]-1.

#3L: int create (char *pathname,int mode)

H, pathname R F 4 FH ICHMBEEZ, mode K AVFX STH#4T V5 I8 AR .
mode LA —#HIERER, WMEM AL, B3 A—4H, 2HRFIXHE. RAR, . Hit
H Pt SClERE. 5. $UTRORR .

2. 4T X4 open

MHPEfEH— I CHFERSUER, SRETF XS, BIRAPSXHNBER, £
EXfMAHRBFERERBIAFS, UEMERSGN THRRE, T CHHER. B
FHRAEE % .

#3X: int open( char *pathname, int flags);

int open(char *pathname,int flags,mode_ t mode);

open KA ALK . H, pathname BREFTFH LML (AEKRBELER, SBEMHA
AHELFIBERTH) . flags Bk, Bhd, TUETFTEA—MES/LMEREE.

O_RDONLY: LR 4T F 34

O_WRONLY: U REHRITFH L.

O_RDWR: LLEE HRITH M.

O_APPEND: LLE A R 47 7 304 .

O_CREAT: fill#—A 4.

O_EXEC: MR{EMAT O_CREAT MAXHCELHE, RERE— IR,

O_NOBLOCK: LAERH 2 J7 5037 FF — 4 0.

O_TRUNC: WRI{ELFE, WM 4R E.

AT 3 hRas B ERMERM — 4. WRMAT O_CREATE 47, MEMA open Y
BMER. BEHKE mode H5E, FRBAR ARV AR . mode 1] LL A FRAR
EALHIRS o Linux SIEA 5 MEFRFR MK EFHR . 00000 8 —fr R BH S
D, FoAFREA ID, B=frRrMHP 8RR, BIfrRRANIR, 85—
PR FANNRIBUR . AN AT 1 (BATABR) « 2 (B . 4 GEAUR) . 0 (4
AWEH) BRXILMERH.

BlamERR MR, ESHAT, ARAEVR, LA EBTHRCE. REFS ID Az
ATRMERMRAR 1| CREMAID) 0 (ABRARE) 7 (142+4) 0 (AHNER, FHEE)
5 (1+4) B 10705.

open("temp",0_CREAT,10705);

MRITI LA AL, open B B — AN U RER T, LUS X UK BT B m a] LUK
IR T AT

3. XML close

HAFEAE A > CATIF ISP K ST 3B, LTI P 53 BER. BT
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BT AR ERE, RAFELL SRR ER AR, XRIIHAPH icount BEITE
1 J&, FEHR 0, FAHeRMZICH.

#2: int close(fd);

close AbFEFIFARIE A HARRT fd FRBARITH UHRERIN, MARE R P SR
TR P KA CHEm AR AR o, BXEHRIMFE f.count M i.count Muk 1 £
i, ¥ fcount=0 M) B XX AW, ¥ icount=0 N EF ZFFESIFANFTH, I d s
T3 R T SO R R TIL 0.

4. ik L read

IR, BEX O TR T, AT LA F R 3 read 3347 SCAFROEHR1E

#3: int read(int fd, void *buffer,ntypes)

Hf, fd BESRERSCHHMAT, buffer ZFTEHHE BFHAE, nbytes £EiE
7 V¥

P @R A, read TR E B LA IZEL nbytes 745 2 buffer BrpX (AR
—MNEBKHENX) , FEHEE] nbytes.

R read B T XHMEREB —MESHTE, BEMES /T nbytes, WREMBG
SRR E, M HRFREIEE, read £EE-1. SEFEH T X4 REHE, read
2IRME 0.

5. B4 write

HH P ER RN RE, ol write G749 HAT SHRIE.

#X: int write(int fd, void *buffer,nbytes)

e, fd REHITERIENXHHAER, buffer BESAXHABTMA AL, nbytes
REGMFHE

write M buffer 5 nbytes FHFI LM fd B, RINMHREERFRASHF S, 208
H-1.

HRPHEE R 5 8% nbytes FIEARE, &7 HE#E. write H 80—/ WEFE 2R
HOEH, NFHEL T —NE TR ERE . T W&, SEEMNTHER
LT B RIS . WRAEIT I ZCHR, #85E T O_APPEND ##1, NERGKEHRE
ZHl, BXHABRREEXHMLTERL. E—KRIEZE, & XHBE M
RCTI T S

6. lseek FE 3L

BTG - SRR “4iicHusg” , &2 En, A
BERM IR BT, 8%, . SERESALET U R TS, HEr
BEMMATERES N 7. HRAERKIN, ST F 404K, BRIEFHRE O APPEND i
B, EUZBERERER 0.

AT LLIR A 1seek S xXHbsE R —AN4T FF 3044

#3: off t Iseek(int fd,off t offset,int whence);

IB[E]: 3R WR B8 6 S8, R E-1.
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X ¥ offset HIAERE 5 S M whence FIEH K. _

# whence & SEEK_SET, WHZ U6 ¥ B B W RS FFIR4E offset NFHT. H
whence /& SEEK_CUR. WH§i% 304 (4188 B ¥ B 4 H 4 RTME N offset, offset AT R IESF.
# whence & SEEK_END, UKZ UM BB 8 B b UK I offset, offset A Yy [F 8k i .

# Iseek FBIIIAT, WREIHE LB E, Kkal A F 515 X ifhe — M7
FIHRIAFE &/ off t currpos;

currpos=Iseek(fd,0,SEEK_CUR);

X v T B R SE BT R U R BT UR BN BR. WRXHHARSIANE
—AMEIEEL FIFO, M Iseek J&[H]-1, 34§ ermo I & 4 EPIPE.

A ENG;

AFERANGT LB/ EXME2E0BA. AL FANEMELHR AL, 2 —2
MRILRG RS, IHZAABRURAT A KT ARAT R L00H, LA PR,
AR Z TP BTHS, CAFTEERSHIH.

LA M A B REMFIDE N, N BREM P AF LMY LRI
M F R AN, Linuk RARA LSO FTHAX LS,

XM MBI R I BN LA HRAEH X, 28R L6915 Lo i T AR A5
L. XHAHHMBET XA RS XM, SHH,. f7lei. 3ER7I8H,
EH LM RARERIMN TR LR A RIS RO T AR Y, KEAFTENE,
R ARk AR, 2R ARE AT il SR B, B AR 0A E A ik 5 64 54k
A, AR ARSI R A, BRI RRZR MG A4 A, TEREMikgeh T,
TAARAEBRG S A AR, RER it IR4H e B Atk R — Ak, XA
MG XMAT EEH P FANELGEME, R, M, AL E, &3] 48
MRS~ SR XA AMEH, Bl R AENTHbI I £ %,
i LARKKE, RIALEKRK, REAXEAREN, XYLk, S E€K3144
TTABAE R I RO KA, 22Mir AN A, £ Link A4Y AR ARSKIH
% X.

LB RRARALR M Aotk A6 AR LM, LA REER. —BARHE
RIMHX. LEARRNE, ALK TLAM, —RAXAHEAA Sk s A8
R, BARPAHXHMAMAEL THE RT. =88 RATY R, B4R R R,
MﬁaiThﬁmﬁﬂEaaﬂ%ﬂi,ﬁ&mﬁiém&ﬂﬁiﬁnELMm%ﬁ*%ﬁ
AT RGO RT B RS H), SHTFERASLHIE ZHLE.

S LA AT AL Ao, BRI HBMATN, ML 4ELe kA TE, i
X AAMERGERLR -~ NTEFM, TE2FRFAATATAAE. THRM. 4
TH., TRRAMERE, A Linuk 24P RA G A RmEEE,

I A FF RN A IR RGN EE2PM, TALEERAGFTETET Sk
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ik, HIMAREFRFPIHLT, R EFNLY, FREHTRA A, £,
ABAEHER . ARIEHAF TR RS A P2 LR, EBR B 6.

Linux AGARIHE, ERUT L4, BR. LHZAFORESS, &
CEBMB I AF B R, AR TG, SRR RORRE.

M@

5-1 AR RL? XHREGTWLELRE?

5-2  Linux CHFA] LURIBH A 252 "TLAr AMBILK? B EH 452

5-3 M ARIMRIERER? AR THEYIELEH? Linux M4 RE 5 3EBH 4
HRSH? B4R S e s

S-4 HA[TZEARKEREWEA R EHEHARA?

5-5 WREIXHFEZEEEAWILA? FEEH 2K A? Linuk BENFEHESRIE
Rift 4k

5-6 WIFEENMFEBRGMRR?

5-7 AT ABITIICMH? BURTE linux U R, 3T 7F 3044 /home/user01/myfile {5 722

5-8 7E Linux RZESF, —AMREKDH IKB, MBS Y 4B, N—HBEEWHT
MR T FF R RRES B 0 263168B REMIBEERT, R BN E B AR R,
JLE#ES|?

5-9 AN UNIX UHRORUR A rwxr x_, SSCHRISCEE S vid=12, gid=1, &
—HF B #juid=6, gid=1, i RERLE TR B PITIEME? HHA2

5-10 BH Linux RETREAR A5 R & 555 I IhEs .

5-11 MR 1.2GB Mis, BRE&HRANY IKB, SMEHEE FAT 2K 4
4B, fEABAMBIT AR, Nk FAT K A2K?

5-12 REUNIX PH—HREP, P HE —REFEH N RBEND 14000 LHBEE, &
B UNIX 0147 3 30 3 i 25 #6e 2

5-13 FIH link REERETERR, WR patrl=/usr/zhang/fc, path2=/usr/li/message/fE.c,
R U R H R A .

5-14 LHCHILER, WMRNEHITERE, 24 HAFR?



F6E WEEE

AFFEHR

VO #& Rt EMA GG — AN ERERINS. Mt EAHERG LR Aot E
ME AR, VO REBASHL., T ANPEEL, BF VOREHLES,
A4 fodkth 7 X ERIRK, RFREFEAABRALTRE LA 5014
X FRFWHS.

BGAFHFET, EELETEATAL:

o YRMBOGHEHF X
B P AR G A AR AR
KB4 K6 R BB
BRI EH R
¥ B &Ik T A
TR & B ey it A2

6.1 VO RGHRK

IO RERVTHEMNRATERBFERA . MHATRE, COERAMHEE. MY
THEAEMREEHR, EXPRIGENG, TRET V0 #Eil.

6.1.1 1/10&&

VO B&EBRMMEAHENNRRE, FRANEAFRAFTEREZARMNBRE, MEBAX
FHARE, BERXENARES, FTEANN WAFETEEEY, TIEEEETE
Bl RS EMEEEGIMERE SHEHMRFEARS. ANNETELN T RZRE
B, BB EHRZES AT LR ER VO RAMEES. REHNHTSAR, Ly
R, HELEREZ RARKYE, HTEAMNRENEE, THRESE, RHFEKRE
R HI A () 0 B B 5

AN (] i) # BE BT AR R & AT AR RIAG 4 2.

. B AL £

(D) FiEB & . FRRENIRNING. BEEEHEE. BEIEER, AT XARERAE
BRRR EFNEIE). IMFSHTE RGN RRNEEER, NERBATENEE
HRTELEIOER, TIMEEFRAGERP BTV RIE . MR ERR A,
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TEAE R TR, WA TR S oo, SMFRN TR, B, AR,

(2) AN RE. XRAFPEREANGE, APEdERREFSNEHRES
AU . WARERIFEHARERESM ARG RIS E, WA NBEWAGSR
B, WA OGRAERR. WHRERBIFENN TR0 E RE RS Tt R &,
WA, FTENHL. 5.

2. HHwik ok

(D) RERE. EREEAFUDHILNFEILEFY. AYPHREREZFREA.
Mz, (REFTEIN%E.

(2) FiER%. FHEREROHETAFVERHETF 26, AR E
WRHSOLITEN %,

(3) mERE. FREREEVHEETFVREDHEHEFS 2R, AR
EREGHAY . BAKEER, LRSS,

3. BIFAAEHmPAN K

(1) P&, HBERUBIENRMAHTHRERAREE, WRAKSR, @
WHEEHENFHERS XIRREATHEER. AN ERRIRE. MERHE
TERIFE A T, AR R R A RO B BB R E RS AEF LR ARMRCH,
FANERA—ANEE, REBEMHESSAETINER, §)MBKRI—ABX. it
Wahad T BRI IR ML, S MEROEBEIBR. b T e #3324,
S RPNE TRt B —REF TR BRE MR R, €/
B AR R AT

(2) FHRE. BRERBRUF R EMAORERAFTHRE, WITOH. 85
&%, BE. FHREAD LEEMEABRAMLRE, BB XEEEERTEN. HTE
HREEBBMAFTZEE, SHATERHE, TULREES. FHREUFHRY
BIREHRE, BMEMBA—FRRAT TN,

4. BFRoBRF X n %

(D MWERE. SHEEDIHFRAELZE-REN, AT AHERH RN ERK
AMEERE, BAER, BSRERAATFENLU ERHRBEIRFEHNBRE. WREE
ENHRHBBRESLFEZRRE, WNEFHEH, PHZRRESRLE—DEEE, @i
HEME, EROFEHEE, IERETHE, HAAFHMRESEH, EERTHNBRZR
&G, FABABRABER, fTEIHBR —F &, MREFHHBRSEATEON, N
SERMANAERITENABRBRE—R, BEXS, FINMARRE TRRHE . Y
W& MR EEK.

(2) RERE. AFEIHARBEETEFANRERILIRE, ZARERE L
AR, RERETHARAEH. 0t SG R R,

(3) BB E. SR EE AT E A REH0 0 8, 753 R s
W&, TLLEERUERE RS RETHRAETREHEE, S M REH—8E
BRE. BIMEZ N HFRBEIE-GITENN, TLCABNEESRE—MTEEMEX,
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EATEN A EEM BTN, MRLMHATHNENX, REERERANEET, &
EME P EASTENL E3TED. ik, $TENERMXHE — G ZBITEN, BIERITEINL.

6.1.2 ig&ITH =%

W& HIBRE CPU M /0 R&2ZBAED, EEKM CPU E¥MdH4, FHiE% 10
W& T1E, 3@ CPU KiETH{ES.

—ARERHEBALUZEEHLGRAERSE, SR—REEHEHENGEEREAT
NE—RgHbht . ERMENA/NRNLD, REEHSEMAORIEEEER, FHinhiRhe
O+, aPEEEHNTENER LK VO HiFT,

1. E&Ee Bt

(1) BUHARIR E CPU M4 . WilE CPU MRS A%, &R HIBtEFECH—
E“HEYRS”, REBHIBEIIT AR ENIHRS, PHTHRARIIEE. &%+
REAZAC B2 5T 7 8%, ORI @& MS 5. Flin, B %88 a7 LIRAT read. write.
format %4, FLEGLSWHSE.

(2) Fiffem. KMEN (CPU. W) 5HFIH. BHR5REZEHEIEER.
MTRE, 2EGEESKET: XNTEE, WEBEEEATGE, RN HI%I%H)R
% A, EREFHRPLMAEHIEFTE.

(3) WREREHRE. RERSEWEX LNV, 0 CPU REEEZV %%, B
PL, FHISECRREAIRS. i, 4RELTRERSEREN, CPU A 6ERsHEHI2
MR EFIEHEE. A, ERFRPNZEE —MREFER, RERLZIYITRE,
CPU A L@ I V7 o) % & 77 88 K T MRIR & IR 2.

(4) RHBE AR, — M RERHBITUERRFHEERAERE, B
TR R B %, RATHENREEERHE L, RBAEPHE BT
#HE— A Hahk—Ff.

Besh, RTAE CPU BBV IR &FHIE T HmOD (FFR), XBRONZAEE M
Muht, FHIRERE IR LA, Nk, iR &EHR DN LA B8R,

(5) ZEEEEHl. HFREEER AN ERY, &5 R EN b8 &4 ERN%
WHATERRR . FREET HRE R, WHEHEAMIEBEN, HE CPU 8%, CPU
BRRAE RO BIBIER, HERHBIT - KEE,

2. KEAEH B

RAEMHRKZHERZEEHBHLUT 3 MoER, WE 6-1 Frx.

(1) R&EBHJ/E CPU ML, ZEOATLHRLEHRE CPU ZRIMEE, %
FEOFHILGESE: BIEL, i, BH%. EKXBEE SMATEREES.

D BEFER. RELWBATUET ARSI HEFER, ATFERAREER
FI¥IE (I BRM CPU IXRMIBEE ().

2) BHAREFFE. BHBTERTUE I REIBHRESER, BTHEEN
CPU X Ry HiME Bl th W &= £ REE R
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(2) BEDHBERENED., £ M REABHEL TUER-GRBERE.
N, TERHRPE-IEHSBIREEN, M EOEE-AWE, BMEOFHEEH
. BHIFRE 3 HARBRNES.

(3) VO 2%, W&BHB/IAEOH >R & &3#T RAEEHIN /0 B8, /0 2H
HoxtEW % A CPU B /0 4 Filbri¥iE, REETS®ENEDMRE R HE

E5.

CPU 5f5iss BHBR5REED
WIS P e
YRS Egg D R
BHIRE idal >
E3:
mas | | ~
‘ P e iR
Hi|g - If{ot: | 5ns e
" DR I=F > Ftg
M6l AR
6.1.3 /O &l

VO B R —FE 1T VO BEM/DELEN, SEBZ CPU &4, M EH 1/0
BIELE, LHAFNREZEPSMEEES. BEAST MherEas, BT L
MHPRCENEF L ERE. BEAFACH—ERBMES RS, TUMREERF, &
ST AT BB T R e CPU 4TI VO #4E, W@ 6-2 Fim. B TEEE, R4
IEEATHHRERT VO ¥k, MAFTER CPU HUTERK V0 BEMNERF, WATEH
CPU HEMRZFEHIBER, REES vo #EdHE, MAER Vo EiERE V0 B4,
WEERZZBYE, HEAAFTEHERAX V0 REERTHEERF, RiEdiEiH
PATHERSF, RARS V0 RELE. DEETRTHEN VO ELE, W CPU kil
W55, i CPU BRERLERE.

WEMGIAME CPU AL “H.07 #THHHE, WL V0 EE TR EETR, —F%
T, 1R, CPU A BRMIEHIN, HEiEERESZ CPU K%, £ CPUMK—IBET T
E. Z#H B THEHER VO BAETLLIFT, BI CPU MRE&IFIT THE, MITHRRE T BiEH
%,

— M EE A UARRERE TR &EEHE, §NREEH8 TR EEETRKE
%o B, —MNEEAATERANEHCEBRNTE REEH S, MRETEEHTN. R,
— M REFHBELERNEHECHEENAERE, MRTEEH.
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CPU |—— A%

T T aes
i 1l i

P B Bl b 3R L UES S
RE&RHR BEELIE BEZACE S
BB AN
A A
&Rl R B
ATEHL

Be62 EFBEIEMNIVORGLEH

BT RAFAES, SHMNE FHEERAEEMHAR. REGFETHRTANS
A, {EHEETH 3 Fhe

(D FHWEREE. FHLRHEEUFT AL AMEE, THTERREFRR
&, WS, BATEN. FAH. FHLREERLUERET V0 B&, @it
REFXSRPITEZ MEERFRES VO B&H#T V0 B, HA—MEERFEHES
BEEE-NFENE, BEREERTH - MEERF, BHA—4REEE TN,
IR RHE -

(2) HAEFEE. BAEFEEURE (BBIMFHEBR) DR EREE, A
0 3048 A i R e, B R A, WL B R DA S AT O BT
B, BERPUT —MEERF, BHl-6B&HT VO #fF, ERHEERFETEE,
APAT RN EERF, BB -6 RE&HT VO #1F. BEESMERERES, F—
Hbxg &My, AT ERTERRTRE, WERE TR, BER —BRERHE,
EEERERE, A RFRAREENZEE ERERREMETCERRLEE, TR,
K f 08 £ R AR

(3) BAEDRIEE. BAZBREEUKE N BLARBEE, EFERTHERE,
B BT BIEE LR T B BB N BRI BUR T8, FTLARIR 3R
BB o O MO A i R ALRE R A & . B0 2 BRI L2 B O SR R BT B EE R
BRIAT - MEERFH—FELSERERPIT S —MEEEF, S4BT
ik — AW .
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6.2 FEALmEH R

WHEHE—MEELETHE, AMIKELRIEREEMARAED, RIGH CPU R
TN AT, BREESRIFEEATY, BREXIRHEE, XER 5
IR R, FUdRT, AFAIEL. NTEIOBETERE @A~ LHE—~H
) &, HEEARENRAFN VO & 2RI EERMERS, FRAMK, R#ROBESF
fifX 5 /O W& Z B KR, WA 6-3 Frk.

!
I ] voBm#EEHR
A

A 63 MFMEEEERZENBIE LS

EEREAT WAEA 1O W& Z 8 A5, b TEEEE, A—EEE8EENFH 10
W& Z BT, A LUEE—edEge, Wil CPU M AR BT, Intel 8086 184 &
FHFPWA . WiHTES IND OUT RETER&EHIRMO (FHFR) MCPUMBMETHFR
Z[B)BHAT SR 54

6.21 BEFEEEHAR

HMEFEZEBHATS V0 BEZAMBEEHHELY 087 FREEHRRR AR,
BRBAENFH VO W& ZIHATE BN, B CPU MARNM R &R EH®S, @
&S HI R H) VO I F AT LRI, 7 V0 W& TR, CPU HUT—BEHIIRIZRT,
AWK VO WEKTERCRIL, Bl REREERT R, HRERTRICKEEE
e, MGGEMR, FREZR T HRBIEES, WET T - REBARREERITEE.
BB gty AT EIR R N B 6-4 Fion.

CPU e BELHE |le— & #

Y

n

A
\

B 64 BRIFEEEHTARITHRESS

B EETUEY, REERAUIRRZSHBOMBENTFRNAR (FTH,
RPBEFERN— D ERERT R TEARE X,

B e ) T AR R F

(D FHEEWMENER S CPU FHMIEF R LI HN R EEHBOEEENTH
&/,

() F—NREHAA 17 BEHFEAZREOBHTTE, HahxRsITE.
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(3) PRREFERTHERL, FHh 0, HERK, FH 1, WBAT T —REBIEE
WIS RATRESF .

PP HEREHI e R CPU IR & AR, Wil FBOHENL TERERK, RH
#F CPU M1t % RAEs4T T, 2 CPU TR, B&LFHRRE, ERE TN, CPU
RFZERRE CFERMARTIE, TUEHEZR).

6.2.2 hEfEHIAR

RS A AE CPU 55h 1T TR, MiM$E# CPU MR &MAME, BLREHT
BHAREM TIEBE.

LEAETHMN VO WEZ BT BAR, & CPU MAHNK R &BHIRE HES,
BB & R BT H] VO WA AT CRRIRE, 45 A B8 1448 S A L e & 12 R RO Bl 22 b
FHHOFR. VO WETIER, MNERRIFLEN, LTEHFRE, HRERKAE
HAhm a5 CPU. VO BfEERAS, hdt&ZHI88m CPU KL W55, % CPU
AR VO BfE5em, REH CPUBIT— MR EERF, M RMEHEN RN, Sl
BB -MEERPRS: REHER V0 BIETRISERE, FIHEARERS: B
Ja¥EERE AL

o T SR B R B T RIR I R R R R & B S B RER B S8R0
AR, BAUEMEHERD, HRSAFEEROEIEE HE T HSRITHES, P
BRE, |IKTPHEEET - MPEAAERERF, % CPU MBEIRE, # CPU WA
B a2

6.2.3 DMAXZR

DMA 75 kb Wik ¥, $2& CPU RIAIE.

PO, R R

(D WREEZHNFFENER.

(2) HHMEEE - DMEIRAERMTHIRG, ST RMEEA .

HEHE (1) BEFEMNREBAELRE SURANE ), BAFEEARE A
DMA %123 . DMA (Direct Memory Access) HENFIHRIMEABER, YEAAFN
VO Be 2 Bl BEAT KA R A58 M2 58T, Al CPU B R A48 RE, CPU AFRHEX,
B DMA 8 H RAEMd 2. 7 DMA SHIBNEHT, EINEMNEZRIFRT
HEMBEERER, THELT CPU MEBHHFRTH,

DMA 77 sCH B A B A R MR S, (USRS M A R A W) CPU R PR S,
MTIwEA T TR

DMA 7 X FEEMA TR T:

(1) BE-HBEERREHMAREN, CPU EAZFRBASEN N EEbIENE
FEIE M F BT HIEN DMA #5138 b iy R 77 ik %5 F7 BB AL 7 1 4%
(2) i) DMA #4138, =HR &AL .
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(3) HHBHNSE/HRA, SERERANTR, RERLAFLMREHE L
CPU.

(4) MASERE, DMA BHl8 R HFWES, CPU WM fEHITANEF F MR,

DMA AR5 A R ERELBEERK, CPU &%, HA{ER CPU EfTHR &S
A i n

6.2.4 EiEEHIAR

A TRETENRERNEITHE, REMF CPUZBRENH 10 B, MEES| 4
VO H5HINLM—fiE . 8 R — % T#AT V0 SEMAL TN, 2 NG4S, M
SEMPATEERRT, STAMEERE N VO BIEHITES, ERFEASNE A H BT EIE S
o BENEMNK VO EFTRE, Bl PREEBIEEPEHES, HKk CPU &b,

VO il 5 RAEHARE, FERAEUTHEAFE, —REHEARME—, XE
BT EEEA LR, RTINS IERR TS V0 #EFXMES: BREEE
BHEECHASE, EERRTREERFRBEIIAESY, EiE5 CPU SRR,

I B4

WY, WHEIRZGMEERALT 3 JS3E A8k

(1) BIEMHE%, WiE. 5. RiE. e MRRERE),

(2) BERHE, WHEHIRT. MiHFRSESE,

(3) ®BE, WLEERFABOEEES.

B, EREPBEESLSHOBAMFEFE.

0 7 8 31 32 47 48 63
BT | FHitu B

BAEENSH 4 DTFEARK.

(1) #|AEW (0~7): FRBBBERITHHS .

(2) ¥ 4RI (8~31): RRAMAE MK EFHIEX M E bt

(3) F¥UELL (32~47): R{ER T 32~36 fir, HeKMH. 37~39 L4518 0, BMA
HEERLH.

FHERE — PRE T ABEM LB, HEBEDT:

BIEBERAE (32 6): ML A 1 B, ERITAGSE, FiMED 0 BT 48
Hird (CCW), F—4% CCW CEME TH IS8 100 . SR ¥) HEHITER
A

M RERFIE (33 40): HALA 1 8, HATHRSERSERE, MFHITF—% CCW. &
HERFD, BREBF—% CCW 4%, & CCW EHNIEE 2N 1, 3Ly 1. BE—
% CCW HIFTARHEALN 0 B, RFEEETH LGS BEHEL.

BRKEHEFIE 34 £1): RANFEBOBBLERR HBES., R, @E
BEALSEHATHES V0O REFAHFHEA B, REHEES, mBSTEY 1,
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W% b % AR S

BRIEAFME (35 f1): RABIEEBEERAE., [i&8 1 B, A V0 ®& EiEHH
HWABSART, XAt DBkt — S

R EHIPEEE (36 f7): WREMN 1, RERUE CCW HAHEE, NEHRKR
CPU Rt P i 5.

(4) FAVH (48~63 f): HUE THIWX M7 E, $I8 EFHALMFHIHBOXH
M FBRIERTEEAELGS.

2. il e ht F Ao il 8K A F

FEBETRA /M B RESE, EHREAEEANFRC: BiElitT (CAW)
WEREF (CSW).

T IE M b F R I T RFR
0 3 4 7 8 31
EE ]
WERE TR FRITR.
0 3 4 7 8 31 32 39 40 47 48 63
Lo Joooo [ F—%ccw st | wans  [mans | maidn |
o,

P——liE ) E AN TR RS, © W CAW (3T 4 friksk.
T—% CCW Huht— @B A5, |4 & CCW iT528, bt BEhin 8, 35
' F—% CCW.

WERE R ERENEST (mE6-5 (a) Bz,
BERS—CRBEREFFEY (W 6-5 (b) Fim).
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
R B oL & & & # B o 8 #F# @& & B g
B & 4 B 3 &8 & % Foa F O @ B O g
B B8 g 4 W 7 K B K & 5 2 &
IE £ ®OR OH# 4 W oE # P B OB %
® g B O # &
i
(a) WEREFY (b) HERAETY

B 65 WEREFWHEERETY
BRI —— L % CCW RITH R/, FREIEHF I
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3. CPU #vifl il }4] &% iR,

(D) WANEHESY. EREPRMAMEKIES FEH SIO. TIO. HIO. TCH.

SIO (START V/0): AT RahEEEERN R &G TIE, SIO B4R HGE, RIFEE
M EREE G REFE, WEMHFE. CPURERTS RELNAHBEMEKEFER
MIh, BHE F—H8shE.

TIO (TEST 1VO): R #E VO BIERFEMR, BISIAHMNE &40,

HIO (HALT V/O): S&AT{5 LB B VO %% IF & HAT IR E.

TCH (TEST CHANNEL): #ii{ifiE, #4858 KK 45 R 8 3T AR i & 46D

(2) CPU MEEM @M. CPU M FiR — A /MRS HME, BEiTE
EREFEH CPU ZETHIES, HBESERATRE, [ CPU KX Ni{ES, CPU #THIN
KPR . Rk R 6-6 Bix.

h G E . .
ey o i W% sk ae
9 A

4R 5 R O AR A5 P 2 B g
samm | || AT s min e r
(WO i#R) 7 CAW EIE 2 EEEZE 5 Wt
BT SIO ?&@/ TR afE Csw
KB & 1D e
B BRI Y[ Csw Xl Mt
Y[ A WD, HEEEAMEE
...... e B AT |||
Nlowsr
R
SH PR
b3 /O thilh
MR A
B
B 6-6 CPU Filif i [a] f:8 H
6.3 A
6.3.1 FRETRIEEE

EZEFHENRL S, EAEBRFRIIT, SEHBETRE CHERLAIKE CPU
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MIFEHIRL. E2 B RS, RASMIE CPU AN R E BT R, EERr i
£/ CPU, Mmsem# BEIES . SHRHBRLR AL —EMEF, HIEHEN
B ASER, BRERGEEXHRBRZT, BLENSRA T —NERIEST, ZitEdiE
T—ABfEA, HIREHE, RE—BE BFGH —RNEHHRE. EXLIIH L
F CPUMHA, KRR ZEHRICE S ERKZITHIE, TaEEN. 7SR €N 8K
Ert, BUCBREER S, AR AN E R ERGERE M REES, Bk
REAWMBITHRBRHARS R A A, BERGETRARS —M#fET, WrRA T e
K.

RTINS RN, R YR A E W) RSB IM R TR,
LIR% CPU iR, MR EHREM TIEME. A T ELBHMS LS 4T T, BR
HHHLREHIIAN T FRHEAR.

HHHRGERT AEICBEFFRAGES, WaESRE. BB R%.

PWTRIE LB ERATHERSE D, HTFREREOHB, Pk LaTHERKIE
11, ¥l A B H A FAE, Fr b PR 5 5 5 IR (8] JR k48 67 &b 4k S B AT BRI A L bt
BR3AT.

6.3.2 HHER

SIS B FRR Y PR, HEHLFRRERRRE, KBTS NI T ILK,

. RiGHPEAR

(1) B, e, FAaERaEs.,

(2) FBFFtEaIR. BRATHRIBELSIRAHIR, WMBRB AT, RERE . ki
4. BATERARNES. tatERs.

(3) ShEEEE. rerdhly. EREPEE.

(4) VO FMiFEH. SMRTEM VO BIESR VO BN, WITENSERR. FTENGRAS,

2. BAMKTHA

HERATHERSER 0S RS, WMikKSEIME. EK V0 %, BIEHESSIRN
ch AR O U B T .

6.3.3 FREfMEL

FWTHEE CPU Kt R T AL B A5 SHR L P ITE R 4 ch RGEBH R DA PR 15
S, PIEHATRFERAT, I AN P R R TR . S
Wl 1. £ B 44 T AL A 7 A«

1. Wik L it A

(D) RPETEEBRIIG . AT UGS EE KT AR EPAT B P T BERE, RS0
MORAF LA RS F PSW HIFR 7130288 PC AOMH.

(2) FHNEIRE, BEAMNKTRAETRF. QESTFRLEEFOA D
BABRFI SR, BEFREFEANBFREZETE, ERATHHLERE.
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2. BAREF

EFEFZETHEE RRAZITREN -AEFER, ARMESXLEE R RhTFRE
CPU i) — /&7, HFARFRESF (PSW, Program Status Word), FFHUXLESS B
HKFFBMRAOBEFRETHFER. HORAMAMIREZIEME, FEH8FA S BFR
k.

BFREFRERBEFHRTHIEFLEHRITREORB. ENEEARRE:

(D RBERALAIHRITRE: BE, 5.

(2) HATFRRAHIPATHER: BEMAL. . A%,

6.3.4 hETALEE

chR R SE RS, SR ETAEEERR . PTAb R b e e B AR R ST R

FHEAREE, NARMTEE, OB ERR, FiE A E K o i E 4 5
REARMDHAAERF. FTEHEENAST SSRGS ETR.

1. BRAFHCHE 4 52

PSR A SEE, AEREDATTREHRSE. BEREFTHOTHE—KR
REFHG, B E, mEERREREER.

(1) HFEHERELE. YaRAERE, ks (BRRaEHFETH) 1,
B &R EH TN BY, BIAERKF AIX LA ZH K08 8 o7 LU LT 3
I T AE:

— R YATRBH R RIS K28, LU B RIK 5 IE 3 f5 SR 1 T AT T i
THERF. EHRUFHEBNEAERRERE LERETEARNSE.

TREIESNERE T

ZREBIEABERZRTE, FRANSREEAEN DU BARERITIES, bTFESHRE.

ARG, BREAN AN AT SEFHREHRERSE, KT RE T

(2) AFHELRTE. NEFNTBRREERXNATFESE RN RPN, BER
SE KLY RMBEFNET, A5 RERERMRE B RTINS 2R (GERY
i) P P78 A R I U 1) AR

2. A PHTHRE

MBERFHTEAERRE. TR B RS R T X R, Fin
Husb#R 5 . EEEANPT TESES. A ALECHFERERERXS, BERL
REFSHEREFNLT. HEMANE R RRERELBER, #FXTH, HTFH
fh — R EMG, mEH. RES TRANAFEEEARMLEESR, FL
BRERFEATUUH XRG4SR BF O, Xk P55 a8 b i
HAeEMERF.

3. SR areiat

TR epeh i b B R A F, REHSM R BT R

HEHPRE e 88, RSB, H—f£NRESKIEEESAEHE, RE
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BEhEr g TE. ENEFRTIER, SF—EnE, B, S%FFRAEN 0 B,
KRBT HES.

Bltn, HFENHEETELEE—BAE, @l — N REAHGS R ERIEK,
A CHER, MIEEREZEN, EENETEES, HehhAERFREE RN
.

4. HrAsd PRreh4 R

WA PR — RS R R . AR o A A R

(1) MR, Bk & RARNKE 3845 TRRE.

(2) feER . BR& KHNAEE B FRRE: REERER, &8
HRFERNIT, WEHALRIER.

(3) BAGFETHLE. BRE&RMENORHRDTRRE, REREHbE.

5. HEPHHLE

HAPHBREKRERGRE N, ELERSHETRAAR, DHHREH TR
LIS EE NN RETEEEF.

6.4 ZEMEAK
ZHEERGEUHAAEEESRE, MEAEL I EhEhE, UE6-7 FiF.
it > Bk > B
Ble6-7 SBrpge

RrP SR —AER, EATLUREBALN, B FAEIMEE S IRE SR,
WAL R, BN RAFE AT TR — R Erp R 5. BEAER b 28 T o+ SHLEG
WAL, FUAR T EXREH T RAEME s, KERAKGETX.

6.4.1 @3

FINEH AR RE T

(D BAORREEN RS URBRERR & LHTIERE BN B, B RL%H
H, BREREHEIBEANR R, REEANEROBEEME, ditfds., g
FARTFOGEETRSHEFRED, E, SERNLREESTIRBEN, TURESE
— TR BREERPRA, FAEZMBEA, WTUEBEASEHEARR, AL ME
FUER XF ARG B ERCE R T A R & HRBGERE, NMAhE ik
B Rt 2% A AR BCS SAR ME B ROR  ELED BRRR, 29 SR RS IR RO BERE . CPU
P9 77 2 (6] ) o S A7 B 1 LR AR £

(2) WXt CPU I eh T IH, B8 % o O 7 6 F PR X R BB b SR O 4R R
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B, EEBEERET, WMRAZELERRROEEOUE — LR kB, Wi
B~ BERME DMK CPU. IXFF, X T#EEN 9.6kb/is MBIRERET 5, MEKE I
CPU fISRF 4 9.6kb/s, E4F 100 SHEPHE+ B CPU —iX, ifi H CPU & ZTE 100 RS A M
R, BMEBhXAMBBEEEES. F2E ARG R MBrEF28, WAl CPU #
BT Fr 400 2 BRI O SRR ) 148

Q) EALZEFEFHREMAPHEYE. IREANMRELZHEBESHREZ
M EE, TUERFT RN REIT R, kAR RN B8 3 R4t
£, ATUENTFIFR-NMEPR, EEEFAATRADZHARX, RAEERENX FHR
BAXB MM .

(4) MR FTERIEE IR A PR ENYHECF R NARILER A&, #,
HHETFENER RSN, FHAMRRRRE, UBERIENSIBERMEBL, —kY
BB ALY, MEFNERE —&BHRiI0R, HKBEBIREEE /A, Xit
VIRERNFRIFRE—TEFX, HAMNETHRRAD, SHESE8RICRORIIEHE N
X, REHEBNZEMX PRI ZE IR,

(5) MRER (k) HIHEBREE. BRESBENDERSRER K ER, RE
SRR ERE QAT AR, TEMEET. MBREEARIENABR TR A
#, MEMAN, #RAMR%SRE, Y KEAMAREEAEITAE, REGAT—%
TR, BT, KKEE. WRERARENAEEEEERZBRE - SR, 1
WARERFAFERBARRIX P, REHEEHZHBREREX, dlEs L TaE,
FIRMAT—#%Fl, MEFHHEEFILR, W EFRAGSTHALERS, MNfimkT
R R .

EHERNEPEARBZE, TURAHUTIVHARKEMEAR: B8rh, W&,
TRAGE ., Erhit.

6.4.2 Hp

ERZEITAF, HAPEREY V0 ERE, RERAEAFT ARSI 1B
. BEMANTER, S—AHPRRERGALREN, #EREBEHPA RS LT
IERRIPRTFR, B PEROEE X

BREMHTRBTRE - MRWX, X —8 b K 7850 R B 72 U S8 s 3
#, EREERWAKENERMHEE, SUEFRTHEELTIEREL. E880hh R
TREGMARBHOERR, SEERARZREHE, MARETHE, mHRERESR,
HEEAEPK BN, MBRETHE SARETN. HLAZa R R &
HATTAE, BrLASI#E T MBEMHEAR.

6.43 WA

AL BRIEFRER MR buffer] M buffer2. SHHEERBABIEN, BA
BRI BRI E X bufferl, MRIFHEM buffer] HrEH 3BT AL EE . 753842 M buffer]
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FEEEN RN, MRS RENX buffer2 PRENKIE. 2 buffer] PR IBHW R,
HFE X AT AT EF MM buffer2 TIREUEGRE, R RE DS EIEET bufferl, Wk
A H bufferl 1 buffer2 FAEPIX . BT H A O8ESBAZLLL.

W7 3 ] USRS B & AT TR e EIERA T ZEPEX buffer], REHEM
buffer] PR BHAITHHE, HaHARIEED buffer2, REH buffer2 FRMIEXTH
Hit&, SHERN, ASARZEEBHAT buffer], WHALEHTT, FEHMARENH
R & IHAT THE,

6.4.4 {EIRZEG

AR EARRENF R BN MIFHFERENBEHX, IR X 2R TR
K, BMERXPH-MEE T AR X KR, BE—NERR KRS
X,

EHEA R EMBERANEL, INEHERTRAREOE -2 EMEK, OUT
BHETTRIEENE - NHEE X . REVIEE, XFHA R B R IN=OUT,
ERETHELES, AMEHRR-NHRBH. WA, HESAD N FERN0
Rl WASCHE, IN BHEBHRAT AT HMNTEME: 23RN TEHF B4
AR, RO OUT MBEHERMBEMX PN, RISEE, OUT R4 EBIRE T
—MRERX . FHBINERNT / HEPXNEE, LTBAEEEH 0 B, IN
WETBERGES, MR IN=OUT: HBrPXEEH 0 B, OUT 4 FUEBFEHB, Mt
OUT=IN,

6.4.5 @it

EAREMHUEE X AR E R VO SRR EHRE, REREMEN, AR EA
REN ARG, QRERKH, SHBEXENBHEN, XANEHEARNA
2|, MARHERE. ATREZHXOFAR, HII¥EXHEAHSMhEH, 2
iR E T AT S D RIS X,

1 8 il 2 A,

X FEEAT A T ST R P A H S i, BEUT 3 MERNEMK. FRE
X FHMABRERENX . R EIROENX . AT HESHE, BHREE NS
HRAW—BRE, FRASHMM 3 MRF: BEPXT emq; WA SN Erd
XPBAF| inq: Feilily i BB BEMX AT outq. XLEBEMX BAFN, FHEEHBRERS
BATS —E .,

2. S THHF X

LHEPH P X A 4R THEAFR: WRBA. BB . BWARHE. RIGS.

(D AR . SHETERMALIEN, \ZREPX AT emq PHRR— AN TEHEX,
TEFENRE THRFX, REEERMALT, MATE, BEEE ing RIIKKR.

(2) REMA . AT EHEFTERALIBHITIHEN, £%M ing BAFIKIANIRE—
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MEMX, ERRBUMA TERMK, HEE MR RIEE, SHBERITZERX P
MR, AR EEEZRM XS] emq FIAKR.
(3) WAt . At EERTER NN, RENTEFBAS] emq HIBAEEE —
MEREHX, HEEARERE TESPX, REEIRE, BEHEE ong RFIHKE.
(4) AU . HEHATHHRIER, MHH XS outq HIBA HEUE— MR,
fEASREUE H TS, LRt e, BB X EETE X AT emq KK

6.5 WHAAE

EZAFRERA D, HRHBRTREINRE. W TEERAHRERE, K3 —
EMRGHE, FAAFEEATRERENMEH, MEBRKK —ERNE SR, S5,
BT VO BAER, FRBMIERKRE VO R, A5 hRERLRE RE LTHR
LR, BB RS, REZERNRE .

651 5@&SEMAXMER

1. VO X&) EH &

MBRESENAFEE, VO WEITUMNES BRI IR R/, HEEEIEN
TEHBEME, FERETUBSHELE.

M REETRE - DHEES, R EMS R, HMEmERAGEHE, H5
ZHREATEE (RBER) FahBHchiE. E#RLEmEEEEE, BEA—E8E
A, HE, BERETHE, BAREHIMERER. FmiTob, WRE HRCE
R, RERNNEBRITENABREE - REEEH, FrLlL a0 & BTENL, Ll
ERITENAR T, B RER—FIEARRE, MG RE&NZS ]S RTH.

HERERBITUHBNHETHEHNRE, W,

ML REBERABRSIR AR . E—MELFFEHATI T & & 098, —
BIERMS R E SRS, MEGZEWR Y GRAMD AR ZEY), HBIME LR
i, AdBREREEIREAELIIE R &P, BEIRFATHEE, BREEMA
ER K.

MUEREEERAHESEA R, BEMEY GER BrdEd, YHREEEm
BE&N, EdRABAGLSARLKRE V0 K, RS EERVEESRAERE,
W B R R RIZ R & . A — HSE4ET V0 TERBBE, MiiE
ZAKRAREAT T E AR &, R&EMHEH.

2. VORI B EE

BEANF RS F R ERE VO ke, ERA— TR R & AR
A A, XRRIEEEZNIEE. EEARMHRESRES.

(1) SEREMFHEE. L FRE V0 FRE, BB IANKEELEH—IO0 &
KR, RREHE— 2 RIS VO 8RBT ¥ & 3% & 8 R BAFI
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(ESEREM S Bikh, R —R&, HHFERT V0 FKEHMHNELE, & V0
SRR . HBRFAWTH (TGRS B, HRESAGAE TR MR, BBt
BB &R VO il KA BER -

(2) tRERH . H—eRUREHBRORLR, BHEENR LR b BHEX &
RAFRXF— B &H VO WRRHN. SRETH (TLUSED W, HRENMESAET
FNF R YRR —— e ) — R AR VO il R H AR R PR e R BB R

MERBERKER, EEREETRERROHEMLERELEN, FXEHN VO
R PREAMES, WEB T XERIRTM, AR EBERE S AR, U
i RK R, HEGRBEMHAE. WRAAHE B G RHEER VO R&MEH VO
ke, EM A PR V0 WRRFERKMRES. NTRAERMEN VO #K, [N
$EHF 18] 5 J M7 HEBA

3. REpRMELK

ZAHFREEN F-ARFOR S TR LY. RESESERT AR, Bt
TRESENELRIRE SN REZEMREN.

MR EMBESEARSEITH, KA REE I HHAT AN I &R EHATH
B, REZMFEUFEEHZRELXRETHR, SR BEKASTRS ZEY, &
EfEd RN R E . FEWSEABEIRFEM L RS, FLARET, NTEAR
FECHAPT T &, KHERFFEIEBM K HRE" £

MILEREETIEIER, NRRALZLMARE, FOTHAIACHR.

(D Z2HEHA. EXHIBEFAD, LAHBESIRFFAHRE Vo FXKE, #
BB PR, EHEIFRMM VO KT RA WG, 4 3hF P 2 R & gk ik
WRE %, HRETHOEBRKELL5HM. CRTM V0 REMILERE, U
— AL I ZI A AT BELE & H — D SRR R R R X AR S R & B iE K,
RHAFETEHHLEEF—— ST ERERE, AoRETY. XFH T ERE

PRIt R 18 .
() N2 EXMaEEFTT, #BAN VO FKEHEIET, FEFT
Bl EHE A V0 ER. B=A 10 iEk, oo . HHEMERARECEHS

—/NtRE AR, SRR A EAHERE.

XF R AE— MR U RN RSN 0%, R EERRE. BRTRAEES
LR TR RETEM.

4. BERAXM

RELKMRIELYENHEFPEHELREN, FTEEEEAKERBM LR,
HIREEHBERE, HRIERGNBESEREH —MEARE.

HNHERF GER) AAReE RS ML, MR ZRECEHEL el
TR, SRR AT AR LG AL FI KR AT, (AR grE . FHuE RigEs
AR RE, WaTNZEREFEE—NPRACHER, REUFERERELSWHNFE
Hrf, #EASMHE.
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WA T XMETHRE AT MEN ARSI AR TR E &R BT . REZW, Mh
RESHMBATIIAC, IR FFRAIZT .

ATETHAERELXN, SIANZERENYEREZXH MRS, EEBREHT—K
&, PEEERA - GRKNRE. ENARFHEHERR &2 ERERERRE,
FELRRHEAT V0 HWfERt, EWERE LT, BEit, REVAAFTHEBRELHBRAY
BR&LBEGE. RRUTFREEFSEM MY RES, NABRFRERR
B, TMAXFRATER P LAERYEmY, FAETEERA IR TE.

6.5.2 EPELGEFRAR

RETMERENBRER, xS REOIREERABREIBA X, XEER
MTRERFEHE, KR & RGN RCS — M, BEmLrBMESITHE S5,
HEMFWERIABRER. B, —MELFEAERI A ZRE, ER5REHEEN
ek SRR, GERE AR RELE, HARBLFALANZRRE, Ekkg
AR, RfbRiFZREOELRBNEZRETMEXET, BETRERE.

A, MEREEERMERE, B, EELBTIEP, BT ESHIAER
E TR KIE T 16k IBRAT S 8] .

AT I WA KRG, TUKAEMREREAR, BA-AERE—wEE
B & (WEEMEND ERFEXRERMERE. BAREERNXRERBA. £
.

(1) A ERAT AT, BAE RS 1R LS B & B & FSE A B & s
e MR, FURITT AR S AEREWMARE, EAKENTLEARL RERA, T
R T SHMF R

(2) Zmih: EEWPATERES, LERTRERER, TUEEEME &
H¥E, ATLEHELR BRSBTS, EREVIITRERE, BhRER%E R4
Lfs B

HTELET AR S TRERE, NE— SRS RETUNBMEWLE, #BE
TBARENFAE; Wi BEEVRTERP T EENSEOS SR EITEE, Fkgs
TR BRAT IS ] .

6.6 SPOOLING %%t

6.6.1 SPOOLING RZRIE /T

ERH, REINMFHEREEE. B, 4RHTEHREER. MEBR, ANA
HEtE S XM EMRBEBNTH, AEEOHIRE.

ATRERBENM LR, RATRUSAREEAR. MBEEE AR EN LT
BRHUMAKI, WMREE A R GRS T R AR R, REETBBIE. B
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S, BAMNEE SN TRARBNEER SN DEN. MAMLE, B—&%HNITEN
VA BERRZ S, REERERREZRIAMEN L, FVASEEREE -G
B ke, BEMERHEREARERS RAEHRAERAEZI S —6EHN
LENLE, ETENPERNT, ERERHRE LR ELER.
BIMARMEFEALTR, EATHEHRONESE, BERE. SEERBEHRT
BIEMRERAR, BARRHRTZERFRITEARE, RARXSRARENR &K,
F=4%7T SPOOLING HAREABHMARHBAR. SPOOLING (Simultaneaus Peripheral
Operating On Line) )& X R4HEREFMBAERE, NHRIBBIERE. ERFERHS
AE LENL, MmEHMARERARNERETN L BYRISAS OB, B—E
BN FEAE AR 8 TR, BiEEIEEE VO 8% a0 415 3 s s a4t &
7 — B PR A T, 8 1 R M RS B R & L

6.6.2 SPOOLING RgiaER

1. XA

B RERE R PR N R, RE T BRIR &R, A
A#ﬁﬂﬁﬁﬁk&%.mm&#ﬁmﬁﬁmﬁﬁﬁgﬁA#H%EWﬁ%%ﬁA&%ﬁﬁ
ABGER, MEHATENFRESZREIMH R ENEL. FAHEBIREER, TLIRH
ek GERR) HISITEAE, &% V0 R&MFHE. SPOOLING REMHIRINE 6-8 Fix.

BN | Wb
—
MARE = BWAZNX ( —> WA
Iﬁﬁﬁﬂ% i WgHX |- R
n &

B 6-8 SPOOLING E &I

2. AR A R Aol i e F K

VO MAR&LZHBRMUBFERELITHE LS, VAL NFEHDE, Fikxt
REFRAFL, EIEAFT AT R Z b X A B X

WAL X REMARE BB WA P, 0 Bk X A RS A
Wi B & 2 R b k.

3. M AdtAR ok A2

WAGERDBEISAR G RN, CHEREMIARZLTRAZ X LT H
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Ak %4 CPU REEIBERN, HEMARAFHRIEEIINE.
AR AR L A O DER YL, ERNABERERHABIREIRHF, X
W& TR, A FORIRS R E KRR &R

6.7 1O ¥

SHP#HEESRERARE 10 &kt MREMR ISR, B RETRAP
BORA VO BR1E, JFMRREA N AERF VO SERRMBERE Rk, BATERS VO BEERE.

10 #HdBRAEUTIE.

(1) MY VO R, HEAAYHERE FT VO BEMEE, S5 SHEE L
BB ES GREMR). V0 ERKaHEN%.

(2) B&LED), WHBRETH VO H#IE, HHERENHRESRMREWEHFERE.

(3) WL E, VO BiEERIE, REES|EE CPU RETKES, CPU MN S
[ AR A R R T B E AL

T #AE RER 1/0 BHIEEMHU L 3 M SBER, HPREBRELRESE,
FREKEBERGETREARANBIARERSIN TR, WTFTR:

(D) AR—ABEERE —MEE (HEEBFNETIR, ARBANER). 5
M m X R R &R V0 K, #EHEXEREN V0 #E. Filn, HR—BBEITEIH
BE—MTENRRE, &I AT 1O XK.

(2) EBNRGTRE AN VO #HE, ELEEMEE&LREM V0 FR, RS5H
AN R & B .

(3) NREEH VO BHEEE, MhHE A AN R ZIRNERE.

HERE VO #EM RS, VO #BRFEHAPITAM VO #RAF], HiE V0 ik, &
VO ERKEAZI A Z 0 4 TREARR A, _H F ) VO K B m e ie .

6.7.1 FAPRIHEM /0 K

RP#REd RERAMSRE V0 Ek, APREEEFNF—EEHRR%ER
wrd, BA—ERiRE Vo #ERET RABATRE, TREME T HIERERMENES
B Bl &5 CREFR, TURMCHRFRARMLAMAR S BECKR S 10 &R, W
printf(). scanf)ER . XLRBEARRGAM, MRELRSEHLIEK, X R+
BERGHAHEGS.

RPN VO WREHEHAT 10 BAENEEEEL. ERMPE. EESETNT
FREGEE. FXBIEMKE. VO WRPEROBERMEN. BAKN, WITH. %
M. k. BERE%, 8- MHSREERAYERE L ESTETSEAREA TR,

6.7.2 ®EED
REWB TR RIZHREHPERE TR VO ERP MR RE, HEELE
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i 1) WA FE R B R IE — R dr 2 F TR .

REWEF 5 REBHEM V0 REMBAREFETIEX, MENRSES V0 &
EMAREZ. FUER. BEFEFR, BRESENRERDHFES RESHE, HE—
KBEEMETHNRERIDEF. AHER—-REMNRE, dTE> KAR, BTk
ALKy, LAKXENRERRMEAEFT.

REWNETE 10 REFKAK VO BHFABYIMER, ¥ VO BHIFARLS
W7 DMA 5K, XFMTAMREBHERFERARE, EHENEHATRRHRE
RBAT A B

6.8 Hifi 1O

REEARX T HARSME AR & AR K. FHEER, TTUBENLAR, FR 4aT7Em
B RgER BRSNS R, R EAER LSO R RS . S PLEST
WS, BEWWEIY, Bk V0 RERSEZEWE KA. SERE Vo #
AER INBRIEREN N EELS.

6.8.1 BHBFHEHRK

HETEE - REANAAS, SAEFE. SERS HE T L2AF RO mE,
REHGTEEFIAETRX. SHEBARKTR, BEEARER, SHBXMOFH
FREMAR, —RENEXOERN 512 T, WERENFEEEELERERS.

HEELAT RE RIS RELA S N MK G 80, BRONEE, FRMBERZE, N THRRK
BE. —MXHERE ESHFBEAE, —MEREIRS U, BE Vo LS
KA, —kfEE—NREK.

6.8.2 WM I/O T4k

— R LA S P U B R BB 1O tfE. MR EIRESTE 3 M SR, B
kRREEEEERE. RERERN, BEEEHINBXESHMLT, FRLLT
RXFFEALE: BT EEE. RS ]I A 7T L4 % BUF 3 7843

(1) FIEME T, HEREKHE B EROE - A AR .

(2) BEHCHER T,. $&52 R BIREK T2 H5 6 e .

(3) AE4ifa) T IEEIENBERIT R MBS S ABIBFZHRE, HiESHE
TR R RE .

n-2
N

e, b A—RESHFHE, r ARSEPOHE, N ISARENTHH.

X R V7 ) R 1) =B i ) 2R T=T T+ Te ZEIXS AR, M m R
MRS EE M FHHEX, FEMERT S HEAIRX.
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6.8.3 &AL

B AT RERIE, BHE B RHRRN BRI B, V%% ERER
—FhiE RS, (ER RN AN TR R B TEVEENNES, FTER
FERTE, B, AR AR ERERN TSI ENERE. FHNREAEEESE
SERSCARS Hik. B N BR S WA B,

. ERARE K&

Rl U B B A AR U SR U ] R O (B 58 JE R AT VAR . SRR R R ST
BHAY, BNERNBE VO WRERKRMRILE, Ao —ER0E R M
BARRC KO . BRARRN FEHRITRME, PHFERERK, WE 61 PFir.

2. RAEFEMEESL N E

SRR 1O 1 R S5 U R S () R REOE 5 24 AR ST 7 ) BRC B S
DA FIE R B . ARSI R, BEXELR, REERTHIE
CIIVALS =5 I EP % S =

B FEN RRATEETRFBENSELE “OUR” AL, B, RERNKEH
R RBE, BIATE Y R BB 5 Rk X AT T 7E R B G, X R s R A
VO R LAREH R, IR EREHENEE V0 FRKNRBFBHL, WF 6-2
FiR o

#+6-1 SRS #6-2 BEIMEEREWE
(M 100 S8l FF14) (M 100 SHEEFIE)

EEpEANT— | EABIHER HEHENT— | WKBHER

TS (%) Nl S RGN

55 45 90 10

58 3 58 32

39 19 55 3

18 21 39 16

90 72 38 1

160 70 18 20

150 10 150 132

38 112 160 10

184 146 184 24

EH)FIEAKE: 498/9=55.3 FEFIHEKE: 248/9=275

3. R E

Hi B 1k BRI A R A MR SE VAR AR “UVR” AR, B AT MR S IR B
VAT T B0, R T HBEE, K 6-3 FiR.
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FEERE BB E D ) MROE 5 4R ROEE PR, ERASEHRML LT
Bahm. Flw, MECKEMNBR RSN, PfEEEROT MR RRE LT
SKPETTERLIE 2 AMEE B Y ATREE R AR, XM B mStshiin), HEEB/LESEMEE
FEVRIR, BELARE, WShmRB3h, RS R R A RO B B B AR,
Bk ERERE, ABEmsBsivE. BT IREZPEB0RRRGEBNEZET, FHik
R A AR R .

4. VEIRiah Nk

A#MAERRAR R FE M RE, HAERHIE “IUR” &, BTLB ZRET K. &,
ARTHENAMMNE T RBEEE. AEFE—RE: SRR st shfise 7E
—REGER, AN FE—AERER D R RE, XK, RS, SRRk
mAh, RGBS BEBEHEEY ROMIEE, A CERZHR0ER, BUEZERN
FRB KRR, ATRDXMER, SIANBREEEE, AEikanBsh, fliim, R
MBS D), M kB R BINOROE X VR JE, Bk L BN IR 9] 3 8 B A0 B ] O REE
BMAEMSAEE, Wk 64 Fix.

%63 AWML ®64 WIRAMNE
(M 100 SelF ) (M 100 SHtHF14)
EEpamT— | EABHER B HEWT— | WABUER
TS (RN TS (RENRD

150 50 150 50
160 10 160 10
184 24 184 24
90 94 18 166

58 32 38 20
55 3 39 1
39 16 55 16
38 1 58 3
18 20 90 32

FEFIEKA: 250/9-27.8 PHIFIHEKAE: 322/9=358

6.84 HMEAEEREF

S A R, T REREEE, TURAZHER, MEAFPTR
—AMEHK A TR EROHE, XNMEPRERIRARESE, BRXOK S
M AR SRARICAC, HTERERLTAFFM CPU Z M MEETE.

HH-ANHEER R R IR, AEEHAREET, FHTETHHE
BT 7 Al B R AR B & 0 A, W BB B i R A7 PRI, O A0 D 1 AR
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ERE, WeHHERREHMEMEET, RENPRIEEE, RERRIEEOHET
&R

6.9 Linux REMREEE

6.9.1 Linux REE&ETRAES S

Linux R &2 AHE.

(D) Bt&d. ATHFEER, EXERHRFIEGE BB BRAIR, WillH{FHK
. #HWE.

(2) FRHE&%E. EFHTRA ARG, EAANTENZEOED, EXFEBHFR
RUFFARAHTH, mef. Fis. Br%. TaNE.

Linux R4 VO WEBIEICH, M. Bln, FTERHLIISCH SN 1Ip, %]
E U 44 B console. X EL4E HI UM LT HR/dev F o R BV =47 EPHLAT LU(H
B2 /devilp. ERMBMPEET P, AT LUMEH LU T E 5T TR 5 04 /devip.

fd=open(*/dev/lp”,0-WRONLY);

fd AITHXHS, /devip HITH X H %, O-WRONLY HITHAHR.

Linux BZX—FEEREFAMBEEEH OS5 HEXHTL—F TALERE
HIV R, SRR E. EXHRANE, MFRENEEH—HFZRF
BEEEIRRE, U RA RSN R & A ¥ n &N & RS EF.

POl & b 0B S B SRS A B AR SO, BRI & AR B ATV AR B S
i 371

6.9.2 Linux®&EZHIZFNEND

I XHE%5HRERHRA IO

Linux RFEA KRR EFHREAERWSNFER, EHFBF P e RIE
M®&, WiTH. XA, £ 5, HAXGREEARERKHEF.

BOSRERDEFHNEORRREFRENFHRETXR. - HRELBER
FEA-NRE, BEETERER, KPE -0 ZRREWHEFA O, ER%A
R 51 S0 RIE LM RshRFED.

NREFFH SR RGEA, RESUFREE AR EFARI AR ETF R RHAT
7. RAREEFRFHFREOBRIE. FHRERFHFORE A read. write $ 1) F 4
BEFXRP RN REWINFESF, Txd Y@ sk H R read. write 2 285 ) iE
1o o R R P AR R 1) 1R % B ARAR P (¥ SR (Strategy) TR,

W 6-9 iR A X REERERANEFHEOLEH.

2. EEFXEK

Linux RAERREMFHRENSHMAH RETIE. WBRETH N ER. K.
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AT . RS, FRRETONREEE. TS, AEE —LRE, BRELEMNOTF
BIMFHS, MAERES: AI—RNRETRGTE, HTHC GAKRE, FE-
MR &S KR, Bk, e SRR RENERHRRE/ FHERE&. FRES. K
W&S, Wk 6-5 Fix.

X # R 4

X R R BRI X ER & SCA Xl S
REMA ES A it TR G0 A
open close read write open close read write
IR AR
L4 Y ¥ y y
FHREFXR | | R FFRE |
Y . Y Y Y Y h J
open close read write open close strategy
_— FHiE&WzEF il & IS -
R&EPWLBEERF B &P A R
e TR » BREE |«
BEPH
&

TR EE
69 XHRGLRERHEFED

F6-5 RGEFEE

all | trategy (read
. open close strategy (read. write)
FR&ES pe
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WEFRRML TP ZHEME, B -TE5HR -RREMWHFRFAN ORI, F&
#5575 ——xtN: TR THAFEEE Copen. close. read. write) FJIKANFEITH
Aeak, @& 6-6 fias.

£6-6 FHREFAR

HiE . ‘
open close read write
F&S
0

1

6.9.3 Linux RS IRERF

1. A# Bk A4

X RGO RURAF A RS B MR RS R, (AR 1O (R
B8, RGMHRERIE. b TROMBROTEEE, Linux ] THESEEFER.

Linux B2 rh & A ER TS NAHEEFERFEEEMXK S, MEgEmneE
BERAL T SUF R MR & WA FE T 22 (6]

MR BRSO RS MRS FEE R, BRI ST,
WAL R EH SR 1O, I RBBAARERF S, WRHEE 1/0, MBS TR BRI S
EEAF, HEE M RRE T EEUIE .

MR A FEHIEN, R EMERT RS, LUEEG IR TN A S EE TP,
M ALEBS R ER. Linux RET “ZERS" KIg, BAnREPKERE SHE, WAL
TRRENXKHNAESRSE b, MREEPEHEERESHDZENX R ETREHE,
LG EE R D HBE R B LA A S RN R A T B A R .

2. BB FERAMIBLAN

Linux fERZ AN AFEFXSETHEE M, b T & B A MR LXSE X, W%
TRERBSEATER. EEMAKERENKIMEGER, ATRRIXEER, LR
— e MR LS R AT A A

B, SEIEPXRY “EHER RERZEMKEHEEE (BE6-T). HK
AH:

(D) ®ET dev: EHXABEHGELFRERENRES.
(2) H%5 blkno: LB X6 N A RE AL RO FE B &5
(3) IRE flag: #HARTEHXMOHFRE. Q.

fUFREAL BUSY: SR IX 4RTR B IFN.

BRI AVE: X O 5MBIRETH K.

HEIRE{ DELWR: ER/ERE.

&AL WRITE: REIEALENXKAES BB .

RGN READ: BEMBEMEEMKIENEL.
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%67 HAEE
BES dev b-back
5 blkno av-forw
R flag av-back
b-forw

FFlr WAIT: BEFH PSR EASHZENX.
BEZ I X BAFIRT A 45 £ b-forw.
W& FE X BRI S5 5% b-back.
Wb X BAFIRT 5] $54 av-forw.
o  FHEMNXIAFIE RIEE av-back.
EXAEMXHETER, LAEHEEMEBASAK EHBIESH, Linux B
TANERFXBAT): FHEMBX AT R R EPX AT R EX AT mE 6-10 iR

—» av-forw —>»| av-forw - > av-forw

—— av-back - av-back - - av-back -

B 6-10  FHEMX AT

AT R X T AL, BT RB P AL NAF, A S R B h X
BIMCAREAL BUSY 2128 0. i%BAS B — AN 1 % -

NTEAREHRL-MREBIXY, HEEEREEXOFTERMR MR, 1T
BAF BT B X B SR E R BUSY 225 1. BB R — /A SR,

EFIZT R EBEAML TERBHX TR, Bl TREBPXAFIP., $&8H
XEAFIaf 6-11 FizR.

—»  b-forw > b-forw
—— b-back b-back -

b-forw

b-back -

¥

A

A

B 611 WEBHEAF
3. Linux B+ X &2 Nk
Linux $#£EMBMARMERPR AR TRSREH, ML2dSHRts, hgk g
T —EE., ATREEANE, OAREUE 2 0% B g,
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MR - MR EEEER, R E BN AR A E SRR X,
WRALE, WAL HEAXBAFI P BCE S — WP 2R R S Hs 5 it
B, &/ TESMHEBAREGELBEPE S, 0RATEN AX A BB — 78 I 3
MK o B SPAC I 25 R B P X2 B b X A B B Y, B AT 1 2% 110 348 46 48 b X A7),
ZEEMIX ) BUSY £ & 1.

MG BRI N X, BSOS RSP, RO T
MIZEPRIX, ¥ flag PR BUSY {18 0, IEANTHEMX AR, BIEE k411 0 28 X i
NZREMPX AT, XEETTLEABKEMXBRREIFE, LIRS,

MR KA T W X BARR, AR S E AT, AR 4 5N
Fieh . SXFEM R R, s IRAE A e R TR A B rh K AFI I b X, BAR G B AT hE
WX SRR R R B PR AT, 2 5 ok T 1 B Rl £ O R R 8 et
b, WTAEBMEE X E, TRLEEME 10, 385 TR, XIER
RS EETHEY.

IR B — MR 76 BRI N3 R 2 0 K BA ) (1 28 b X T BT 4 BC 4 LA 1 %, W) LUK
TG I X[ A5 PR o X A B S 4 4 B X BA BT b il i 306 N 397110 155 48 22 X BA 57

PAT A {5 PR ot B9 28 o DX TRPE 25 PR PR R BA BT R R, Bl 5 AN T 3t A 4% A9 28 i [ BA 571 1
WFEMK, FEEMERX A E S, WR - NERERE Y | QX i3]
PR X AFM LI, GHEER A AT, BN AS BN R R R R A e

6.94 Linux IFHIEENXER

1. FHEFREBILAT

Linux FAFHRENEREDRE T M AHOFHFENE, S8R EHET
AEMK, HENMERXRDN, BEIAASILHATF . h A EAXEENE, I
Bk ERBIREN . FRBEZENRAEEAEL, BLFHETEMK TR & TS
ZHXBNF]. BNFHEMX 4 B ZEPKE - NFHONE. BE ANEY
FALE. /1) F—DFRFEPX OB, FREFX.

FREEPX P 6-12 Fras.

W SR
} = T R
—
RPE

612 FIHEMNK

KEFRFRATX A RAE R BUOEAN D F BRI NP/ AT W TR
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AT, MRS N FRNETE: BUL TN TGRS T, WRE-—A
T Wk AN EA SER TR AR, FEANEFHETR PRAT
. BE N FHONESN GRS, ASTHETRNER: BN FROMEA—T
B PATRAL X R B BN MBI hBUR 5, B — A R0 B AR
HE P HBFIX AR,

2 EREHEAR 5 FA R

(R PR AEAT 10 BAERS, M RAE N ZFRRE MR — S B,
SMACI AT AR BRI BAS, ST, MK BB F — A% A G X 4 iR eh i 1T
B, BAKTHRENFIREMRAF], IR W% B X e R E24 8 X4
BABI R, RHICBRTEK A, WER VO B R .

YEGEMR P NBIRBRIE R, EREILEPE, BiRBKIEN S R E B
BGRB8 (45 PR F R X BA S LS R — MR ) 25 I I B o i 5 402 v X T B S A
BEFR, U SRR

6.9.5 Linux BJg &I zH

B KAl AR L R YRR % S /O $R1E, SRRt EUE A8 s
SREUIRK, ARRREE & AR EEE A 7 A E R A A% &5 b .

Linux HEERAEDTAREE . FHEEH AL, REENREENFEHEEEKS
B BRI R, BT R AR & KSR

. 3RiXEH

(1) Hdiehivg.

1) REER. E-RREE, PHREREER, CRZAREOMEEER. |

bR ARERERT RS, 0 BRTHW, 1 #RER.

HETH: W& VO HEBRE. S V0 BHE, BN RLTIGERE, B%
T BEAR PR R /O SRR T R, S, T AR KON 1, G A
B~ IGEE, W EH RS AR EE, R R R R e
WIAH 25 EREEE iR, REEFEBELS.

BAZMX AT KIRE: DAL & A E X A S k3%t

BAREMX AT R : S RAIZR &SRB\ .

VO W REAFISKfirkt: WERIZREE VO BRAEM % KP4 R B BA S i Sk 455 .

/O W RAFIRHEE: HRIZEKIRE VO BIEMERIRA XA BA T B4t

2) VO KRBT R ERRR) VO S REFEER TR V0 BERBHRES. BN
B Al X BB A A7 0 IR AR bR | A% EE T, HiX 2505 B4R 1O ik B forb.
BB ZARE (R -KEE) 8 VO iERIME—ANBAT], KA VO ERINF). EHKE
# B WA A 10 EKEAF .

(2) HERLH & WEnFRF.
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MER MR W, AR (LLAREROA BT ie Bl & R FE R, HARBRE & A IR BhE
P 5L

RAFEFFE 6 % R ASEI R VO KRBT I, XA, . 5%,

1) T, WAL M7 edE, HEMREMFHER 2 T LER
e R EEEN TS, ERTESEEREFFTRERZEEESHERS
e, PR ITHEEOKE. ERTASEEREERNIISR S, FHit
ERE S X A AL B HIRP .

AT EEESI X, LAVEER, HAIAZR&EETRE CHITHR &5
PRI B REF 7B ready (7 4IH7), MBCREFI R ZBHEFATH. BESHESEH
A PR ] BE R WA i LB fh — e R e, TR i R IEBUKBE B B kR, WRAR
REMESE S, RN, TR, 0 RERE AR & Rk E20
WARAEA, WEEYERE. VRN, @ENEEsISX, WAkE sk,

2) EEEE

HI SRBE 1% LT T strategy SR, BHIR RIESE—AMMKX . Linux 90058 84 BAE 7 20
=ME A

— ik U RARPEATEAZ X,

SEE: HARREMUY AR, STNBIEEM N~ Rk, KT L5hE,
ATRERTIE k. IHFLUGFERZRR, FACRRINEAN, FTLURLEh#E 8
B, WM TR

—RE: EENKEETRRR, ABRLAEHERIETR.

REE: EEMXEESIHEE, BEHESALSSERETR.

WIEE: YHEREEEEIE L, E5RE K, REHZEPXIFICAERE,
HICRNENXAFIBIRR, BHATHEZENXONES R,

MEESWEEREN: BEERSHEAMERS . BHiE DMA: Bk Sk Y
RES/ATS/BXS: BB eHE, MESSHRREEEHNS. CPU Rk
B EALER, MAEHITIARME., “AERSEHRE, BEARHER CPU KL NE
5. CPU W[y f5 ¥ NHE A o W7 ab B AR .

FEAL T B E AR UL T THE: R A MIBEARED B8, AR RICRERE
BHIBOREFERS, WRHE, FTHRCHE, dTHAES—KAEEH I HEX,
SEH—TRKAPE—K, T V0 EEEREPEAITRE AT — 1K R ELR,
FEHHRAEMER, PHOEEFERSE V0 B iERBNMK N REELEHIRE/Y, &
H, WHEARKTHRORE F8E, R IEFXC24%5E. 5 10 255k
PEXARYRELBERTE, WM S5 &R RR.

2. FHEEESH

FHREREANTENZ BHEORE, AMIEFETFHEEATEBAZR
(F82. #i) RBHFER. FHREUFEELSIBERRN, EFEE. ¥ LNTH
WEA L. TRITEHL. RABAN. 48N,
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PR ENEEN A EHNTFRELH. §RYHFRENEHE —REEINT
1728 PHIF 7 8 HE ML CPU RIE KM fr & FEH R & IR IE; REFTFERFRENRE:
B SR E T EAEN R

() g, NEETHREMNELFHRER, URFAZEFHRENE
FI&ERERE. MTPHREMEEL, TRMENEFRESEENBEL, NEEERR
HRENBBEAN, FEHA——FU%E,

(2) RIHEAFRIF. FHEEFHLES, HEHEFZAHAE, %X 8 LILREIRE)
R AR UFAR Linux 7 R & IR FE P H) T AR IR R,

iy E R RN R AR, LRI S BT I SR & AR 2 8] () A SO A
W, AL S MR
ttopen: FTIFEIRNL, 7L uGHUR LR R 2 RN X R .
ticlose: VMmN AL it 2B R .
ioctl: Hl FXEmBIFES, BIURERE. R, KmiBNENE%R%.
ttread: A% 58 4 R A\ B3
ttwrite: [ £ 35 i~ 28 5 B .

¥ I 5 4R ttread 1 ttwrite.

YMBER RN BAR T, £ i AL R R AR B MR RO SR Gh s N B R BB, [ B
B EPBA T, DMEX BRI, MEAREREN, RRPHLEET, BB
B AL THERRR SR S M MR . S MEL WM ENITH, B tread VAT
BWAR R, MWIRERS NG AT ROR B 4%, BT L EMR RS, BGRHR
NGNS, FIR, A E A TR R BN, RIGEMRAERAZ A
B b B 7 0 B R P R PP B AT 0 X . SR 20 i % S G\ 8 e BA B o 98 A I,
W ttread BEMR .

T ttwrite, EHLARTHNER, ANHABRFEEGEXEES S OBIRENS
HEMEAF, FExEA R F AT RN, LB E AR AT ES
ERRET, 8 ah #3308 G FERERE . M AR N ENRAFP M E R,
R TR TR RN T A N, sERA X IEIREERT B R,

TR IR (UEERASHRGRE) SRR, Fiabres X aE s
LB . TN RIZhRED T
B AN F R BT .

KeERMIRREE, LAER S RENE MOZH BR CRA K FER .
REBATRIBR G, M E AT 1T AL

ReBE 7R, I HIRAFE ) 8 M ERFF.
HEANK FFF % D) B se.

AhWTEER ., KLY delete B AR ALK PHIES .
A e
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AN

AEHET VO 2. HEABEHF X, PHEK. 48K, REH K.
SPOOLING #%t. 1/0 e 4]id42. Linux % %69 &€ 5.

V0 &5 EM (CPU. AA) LMYl AR AEY, ABTRERHSE, KEH
FBA VO R&EIMZEGET, EARATEMEZL T, HT@% V0 BthitEoH
A1, RETH01 0 V0 BtEf 4 thidl,

VO R &Foilt #2 Z Bl Y $BAH LB HIF XAFH 4 #: LFLBEHNF X, Prds
#F K. DMA #F XAl il o7 X, £F AR FXENERDLRT L2 VA%
#, {2 CPU FsME AL $ /7248, H CPU 2L ® K F 690t M #4783 BX, FRiis 4|5
NERAE—AAALLEBET LRPM, fod F—AKEAH PR ALK S, 445 CPU 21
FIRS BT AL ID b iy, ELALGE AT IR 4R S M B P By &b 32 B iE] &9 PR . DMA
F AA BB A F XA R T LA M, XA FXRA THMEAA A A TN
Boym X, A E—BEBERE RN, XA F XA XL PHESHR CPUKESLE,
M KK T CPU # T4 fide, XAt 5 K&y R 51 &, DMA # X &K CPU $hATik & 3K
HIEF B HIRE, BB A FIIABBES X R EF P RESEEL, Rhilid
47 XMRAE CPULE /0 BH&ELE, diBlligsH R 7 AX L T4,

FPEHARZ T AEMA AT EiR KA o)~ AREK, JIANX—HAHIELEARR
CPU Fwik & 347 L4%.

BABARA SRR, Hr IR B XA RE A Fodk g b, B3RS h4tatittAg
A b & R A M Fodtad B4 R DA E AN, AR T LA, WL
PR, AT HAA R 8 A,

RESREREBEAX. AFRAEHIFHEL. BIRE. LI REAEIES
BT RIS, £FHRAPEMSEIAR, SPOOLING HABEA TS EHLT A%,
AATRBERAR, PHEK, 3ABAFHEK, BRUREHR K, #IBRERINES
FITRE, KARE T ENAEEGHA R £,

/O F %)L A2 AR P AR E 1O K44, €363 N F B sh A £ #4244 1/0 #H K.
REEZH RS TERE, L b X T ERRREIE S, X & 424 2 5B 5439k & DMA
EH B VO 4 B4 V0 UG TFRA RS, ARHHRHITRE. REHAHLAF 5K
&R B FRA T, TAM P A T4 EA VO ik,

Linux RGREETEHHERRRES ARBERFTHES, BREEHHBH,
A P T vARAR ) Eil KA — AR IR &

B VAN

6-1 VI F LA R AT ALY R LR R 2
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6-2
6-3
6-4
6-5
6-6
6-7
6-8
6-9
6-10
6-11
6-12
6-13
6-14
6-15
6-16
AH?
6-17

¥R EmEs AW LR? SH 4%
S W AR ) SR R A b e 2

e M A R 2

SINGE b A J5 K A L 2

B P SR X R A A2
HRERN A RMEREMILERE.
HHaRBEMIE? A ABESIAREMLME?
fHaREMREBAR?
SPOOLING G K F T Wpieh K2
SPOOLING £ 4t Lo 3 43 HI % ?

Vo EHI R ER LA S B®?

7 i) Bk £ ) SF 1] ey R L 3B 4 e R 2

kA VR R A R ? S A X ) 2
Linux REF A AEETFHIRERHA?

Linux 25088 & 2 AW ILE? ENMYBREE AR SNAERE M

Linux %% & ) F 24 R4
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AEEHR

Linux £—AFSBREZ%, RAFTENRR—HRrIhEREHF L, A%
A1l it —tk X KM SR BAort MG B E XA G547, Wikt B4k
WRMs T/ERE, REFTEME. T EAUATAE:

e TCP/IP thiX

o MYGRE

o AKMLRS

o Hgs

7.1 TCP/IP hHiX &4

711 REEHA

EERIHET, HEM O —FRRERIBEMH. Sk L 0N EET
B EABRSERE TR T, ATEETHENMAMEERANERS
T W ERLM,

ETFENLMNGE S, b TR ENZ RHEERS, AFEARMESEERYSE,
XA ER BT HA ML . IRERA RS HEH BT RFH E SR
AL, BB CHREHET, BAURE AN 2% . BEEtaREb A SIE 1981 40
TR GE LS R, B ISO/0SI XA, WK 7-1 fix, IRIELK B H NS
WHRZE X PRt 9.

TCPAP F 20 tt42 70 FARFFHEEHAARMAR, MAC ZHNHTEHNES, g
T2 JR A W A T I R AR AT UL TCP/IP this k85 4R 3148 . [A]HS TCP/IP thil 2 B UNIX.
Linux %4 E R4 B EE R ML LL TCP/AP K%L i Y Internet B {2 i T TCP/IP
N FRAURRE, A SE LI EFrbr.

MIEREEHRE, TCP/IP PMUR OSI XA LEGHMMEL, ERANHE. &4
Z. MisEHMSEOE, S20E 7-1. X, MEEDEMN T OSI B2 NYEEM
ek MIFES OSI SRR ZAX N £HZERE TCP A1 UDP B ik,
5 OSI ZH B KIERZ AN NABGET OSI SEMAMNEEE. RrEMNEER
Ihig, HE T SR ER NN AN ML, W E . STEE% R i Tl k.
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OSI B A TCPAP HE! TCP/P thiXf%
A HTTP. FTP. SMTP.
LA R SNMP. NMTP. TELNET.

DNS. NFS. PING

=R
1301 {4z TCP UDP
(EE<IE K2 [P ICMP ARP RARP
BEEE MEgEAR Ethernet. Token Ring. FDDI
W

B 7-1 OSI BEMEAF TCP/IP Hhl XN X &R

7.1.2 TCP/IP iy

TCPAP Wil & th — B 5 Ui R A P iR, L3 st E il (TCP
UDP) . Ml (IP) MNGEOE, X=ZEERIERGNET LI, fNHE, W FTP,
WWW 25 2 ME it MR 4280 (socket. Windows Sockets) S#LHMUGTACIE. #
AMMURE—F 280, TEAN EERMERS, AFRBERZENET —88 1ERF.

1. BLKH

LA (Ethernet) #1235 [H Xerox 4 &) 1 Stanford K¥BA R, HT 1975 %
HEHH. FEX. M Xerox. Intel #1 DEC 2 a] &1ET 1980 4F 9 A —IK /A4 T Ethernet [f]
Y BB R E AR AME, ROV R EE— 1 RE M TkbrdE. 1EEE 802.3 Ertr
#E & 7F Ethernet ¥R ERE S K-

DUKM THERXRB - RERSE, & GVSEAET Mo ESEs--REKEMS
HE, HTIENBRRANES, FRUKMFEHG A b HEfHE— 2Rt (MAC i
) o MUK FREER S RN FXHER, ErENUKMERRIEFR, K
AR EH K MAC Mt RIENCE ) MAC Hhhk. SBER LK o B 7 (7] — B (8] A 3% 5
B, @AM R, BRXHMMRPIMNERR AT X — k%, EASH R
BEMLAIEE], BT REEIER 2K,

fiF Linux &1 TCP/IP 76 LUK M b EFD [P Hhbk(a) 34T 3% 8 10 R s bE AR A B CARP)
B, M f Linux VIBTFHEAELKM RS, ©4&@ct ARP Wi F M EHARH2EH
MAC Hbtit .

2. TPt

IP WYL T TCPAIP BMYFERIE =2, & TCP/IP Ml R, tE%) TCP/IP
SR . 1P I ST EUR M T L2 18] F 0k, P 0 150 2B B2 R Hh IR D 4% it
BT Il PR BR . 1P AMRUEERIATRM:, EFNFHEALHHERT, Bl Eaite
¥R, RSP AR EEREEREEFMHRT.
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(1) 1P Hihit. TCP/IP MG E#TESE, §E N (FE TCPIP P, o MR A E
HL Host) #EFASA —MHE—AY 32 ArbhbtE A X ENAARIREE, XA EHLLE %
Hoht BEAT B A EAR & Bh, XA uaEFRY TP Hehit. 1P HhhEEH MR 4RI ID (Net) FEHL
PR ID (Host) PAERAMARR, AIHRIR T E M &% T (] — 4~ k) 28 o AT T 41

W bRl iR Mg bk, P FR, F—FM ERE TCPAP EHLIKMNE 1D

FoHH,
FHARIREFR A et A FHREAMEAKEN.
IP Huhb b an T
0 31
o £ 51 Mg 1D FHLID

H Mg 1D 2 AT AL S0, FH0ID R T 1 gy — 318, it dun

PO SC Ak 132.111.002.001 4388 B ERSCFT fE AR Y btk st 2«
2% ID=132.111
FH1 1D=002.001

R HAT AR FEERNE, € 1P #ith, 20 EH ID RRHERN
2, 21 W ID ARERME #E. thnxt P #hil 132.111.002.001 i3, EHEMMLH
132.111.002.0 ¥ F&7~, 1] 132.111.002.255 WAL Z A 132.111.002 ML & 1t

PLERRE ST T RIGEHR N, 45 1P HbkHER TR AF RS RI . o LURIEHL B 0% B
AR AL B RN B, TR BLE A T 1P Shhib 20 2K A9 ju] 8. 2546 TR 18, (% 132.111
PIER AT AR ) E ML RS LAAS 16 47 B hnk R, BRATLLIAS) 65536 & 4L, ATLLIG —ut
K, A4 132011 REMRBREER. o FRMMEEAE, i IBM. &k, U
ATRESIA LT E R EN, 16 ML ENIMALRAGEH L ERK, TLUHE A 24 fIEEH
Haht. X—LNARETTE, TR BN 255 & EHLERY 8 67 AL HE YR B Rt RS
AER.

IP #abk 4y Kt F .

A FHihb: MEEFEHFRE 1AL, BIE 0G0, R A LMk, B 1~7 R RMW
Kiahk, B 8~31 IR TN, EHTRERRHITEE S 0.0.0.0~127.255.255.255, BifE
s 126 NI HENE, 16 387 064 4~ EHUMuhE. A FHAER FH TEARNSEHE.

B Xhht: WMERFFERL 240, BIFO. 1k “1 07, Fox B XHht, $2~15
fr&rmegtiht, % 1631 frRRENHN . EHERFHGENY 128000~
191.255.255.255, EIERN 16 256 NMLEHbhE, 64 576 D E Mkl . B Khbab@E 5 H ¥k
RIM RIS .

CHHuht: WERARTFEY 360, BIE 0. 1. 24674 “1107 , R & C Hsthhk, 3 3~
23 iR M AL, B 24~31 iR EHHMA. THRRMGEEN 192000~
223.255.255.255, HUAER7N 2 064 512 MMERHAE, 254 P EHUMAE. C K@ B T8
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Fre] o] s £ P

gbAh, 3EFH D KM E K IP bk, D HKHuhb T 2hb) fbhhl, SHEBRIIREER
WAL B . E 2Shb R .

IP Mok &pit 402K, WRSEAE TiCIZAER, (BREER T it R %, L bt BI{E
DA AHHE A PO R, BIANRE IMNEEH, MM 7 a2 Bk, SRR
KRR B 32 fr sl A PR &), BT IPve ( HATH IP PMRA N 1Pv4) HiAR K
— {0 TR A A v b k7 [R) AN ) o

f Internet P, —EH NG —AEE A 1P HE, BB ARTLAE BANES
H—F, EEENRE S TEIAREILH A 1P filt. WEFREGIHENN 1P kR, W)
SolERENG, LRWETH NS TIEER T,

(2) TN, BEHEH - NMRAMNE S RE MR DERE, T4 NNRAS A8
W44 1D, XFERI/NEEFRZ 1.

EMEER, FAEKHFM, Fe X TFHEL. FRERS IP it —HFE—14 32
ORI, e 5 0 1P st il “ 57 B8, nTLLBRR—EB4r 1P suhik, AR E B
XA L. AR AT B O T A AN ThAE: F T X H Mg bR MU AE. T
BB E AN 7M.

il hn, JEEHL A B IP Ml A 192.166.008.002, TMHERL A 255.255.255.0, FHXFHEA
i “ 57 88 G, HHETE o B A ML, BY 192.166.008, 414 T HL
Huhb, e 002. FA EHLB K IP Hilk A 192.166.008.005, T MHEE EHL A, @iTTF
WA TN B 510 A Watihkb#FE, REEE FHAER—MM%K E. Y38 A 5
EHLB Rk i, T LIS SR B RIES EHLB.

AP RS TAE R, o o] LA T 48K B+ MRS VLSM, A T K5 A H 9 Bt %)
SFRNEIRE, ATCAH AN MBI AR MEL (M), FARBAATUREFE TR
st KA A AT AE.

3. TCP #ix

TCP WMZER: i ) K, ATREMERE M. fmERRiE—RIEHH TCP 4
i EilL{E TCP & i Al TCP AR i 8 345 o 0 e B B s o i, 2o Pl B B by
CRETT . TR MR B R R A R . 1SO/OST AL b T (88 UK TP-4
HRELL TCP s Y 65E 1. TCP Pl BESS ) A% R AL BA O BB B RIEEER.
TEALIEfE BRI A2 o H IR B 2 KB, TCP thiX AT EH RIEERMEEE, BB ERER
LM s - . R R E TR IR, BER . ERERERFOEAT, TCP RE @it —5
AT SRR AR A FLBIRESS B A0 IE R FhER, MRS ERRIL. WREEBIR I
KOAR T HEW 5 FEWOROE FOTR IR, TCP HiisCnT LA I 308 I 4 L s e 1 S A 1 i,
BV A0 Ty MBS T B BB W R . TCP W AT LA F £ B 2 il ULP (Upper Level
Protocol) , ‘&% & E MBI W AT ESR, FUBEAMER R SR .

4. UDP thix

UDP 2% HIM M, R OME M SR . R el SEMBBRAERIRE . X
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FABUIM SRR BNE, T, WARTHRERS, Fit UDP XA tiE
%, BREMKFERSR. 5 TCP HHRIME, UDP Philth BRiEidsm QS £ a Ak,
HR AR IR, iR E H bt SR T R

UDP 2 —Fpfa] S A il L), 85 RIR/D, BB S, EE T REERS R,
EFRERE. REBEFRNASE, mEEEERES.

7.2 Bd'E Linux 4%

A% EEAE Red Hat Linux FFEE T Wi fid B 4% .
721 WRERXH

fF Linux R4, TCP/IP WM& RIEDE T4 XA #ITRER, THXLRE 4
XFF- B — L A0 A A R ACE TR KA &F b . BT DR o G 8 0 2 S04 ke SE R R R T4 .
TR R G EE R TCP/IP MR ALE U+,

1. /etc/HOSTNAME X #

EXHEE REM EVERMTE G, W

linux.cic.tsinghua.edu.cn (Linux & £#14, cic.tinsghua.edu.cn K34 )

2. fetc/host.conf S HF

SR RE AT REHT L4 . Linux B8 AR HT 28 FEIRAE EHLE X NG P Mtk R T

order bind,hosts

multi on

nospoof on

order bind,hosts & E FHLZ EHINNF, XEBHE%EAH DNS iise, REHFEW
Jetc/hosts 3L

multi on Fo/etc/hosts TR EHLAT LR £ ulk, A2 1P #ibkpEH—
BMARFEZIMNEREND.

nospoof on $5 /4 fo1F Xt % AR %5 288 3E4T 1P HhbE KR IP IR R — R H R A RS MER,
TS 1P Huhk Oy R TH BHL, RIS Mt EHLAIE /.

3. Jetc/services L4

fetc/services W& T AR & Mt 5 Z 8RS, A ORGEEFEMHIXD XM, TH
# Red Hat 31 BR 1A f/etc/services * HIRET JLAT:

tcpmux l/tcp # TCP port service multiplexer
echo 7/tcp

echo 7/udp

discard 9/tcp sink null

discard 9/udp sink null

systatll/tcp users

BAA—FIRENRSE S, PlE—FIREITS, « EEEWOKEE, TR TCP
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HATLLRE UDP. FFEHMFIERATHRE M E . EXNCHPEEERNSZ, EMNHER
NS iEm, £ ERETH, sink A null #42 discard AR % 54 .
4. Jetc/sysconfig/metwork A

ISP RIRAE E R %88 LMK ECES B, B8 BH SMEE XX MFPRFET

HMBE. FHE DR

NETWORKING=yes

HOSTNAME=machinel

DOMAINNAME=cic.tsinghua.edu.cn

GATEWAY=210.34.6.2

FORWARD IPV4=yes

GATEWAYDEV=eth(

o,
NETWORK=yes/no MR EHALE
HOSTNAME=hostname hostname FRAEF R TH4L
DOMAINNAME=domainname domainname #RE&ZHEHNEE, XMFEREALH
GATEWAY=gw-1p gw-ip FRPLE XA 1P fiht
FORWARD-IPVd=yes/no REIIS 1P HR ke
GATEWAYDEV=gw-dev gw-dev RIFM KM &4

AR BARERAY RAIRRE )5 ARG EARE e F EREML, HTHRiE
Bl =Rt FTA A RAR A RA ) RABF 69 242, EAR¥H HOSTNAME X #5 i% X4
8 ML —H.

5. letc/sysconfig/etwork-scripts/ifcfg-ethN S #4

£ Red Hat "R, REKI%% 8 % HIAC B SR 77 7 /ete/sysconfig/network-scripts H R F,
ifcfg-eth0 B EE RN EMARERFR, ifcfgeht]l BE B MR EFNEEER.

"I T & /etc/sysconfig/etwork-scripts/ifcfg-eth0 SCHF) 7R B -

DEVICE="eth0" I RAYBEEENLFE/
IPADDR="192.168.2.1" /TR E RN 1P Mt~/
NETMASK=" 255.,255.255.0" /* R PR /
NETWORK="192.168.2.0" VAL T 3 uh
BROADCAST=" 192.168.2.255" /*~Fix/ bt/
ONBOOT="yes" /R R ERIEIEZE, A yes/nor/
BOOTPROTO="none"

proto HU{E AT LA

(1) none: THMAENHL.

(2) bootp: 1EH] bootp HHi.

(3) dhep: f¥H dhep ik,

USERCTL="no" /*®R/RET AVFIE root F FHEHIILE &, {HK yesmo¥/

HHEF BRSNS e A8 O B S A M % R, o LLBIE IR Ea
i, %K ifcfg-ethN, N K 0. | B¥F.

6. letc/hosts 1

letc/hosts ICAFEET 1P bR EHLZ 2 A HST, BEEENLOR L, 1P H
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BOHETH LA SRR, EEREREEN, AT RRXAEE, 818 T fetc/osts ST
R T S

127.0.0.1 machinel localhost.localdomain localhost
192.168.1.100 machine?
192.168.,1,101 otherpc otheralias

XA 7, 4414 & machinel, otherpe 575 5 4% otheralias, & 7] LA$E [] otheralias.
~HACESEH AR M SACE XM, NEEHERNS U FESSRES, FRTEMGSRE
IR B 4

fetc/re.d/init.d/network restart

fetc/hosts SO # % A EHLE Jlocalhost IR G EBE A & ¥ AE IR R M4 , H I telnet
F| Linux H128 2 S54RI a], 7T LA id £ /ete/hosts TN P2 H1L28 14 TP # 8k R0 3414 (19 0T
ACIR /> S FsndB). EREH B MG ENOHER T, RELFE MEEFHRET &
SRR R F A M4 TP dhhk, BRI, HAbAY EH 418 % {F A DNS KMk, DNS
% P ER 4 i1 BC & E S Jetc/resolv.conf 1.

7. letc/resolv.conf L AE

B R DNS % BT 28 (resolver, — MRIE LHLA AT 1P #bhEREE) (FHK
RE X, EEEENNELEERNST M DNS B2, REIWF.

search cic.tsinghua.edu.cn
nameserver 166,111.4.5
nameserver 166.111,8.28

“search %" RARLURUT M FEETEBLHOEHLE, FZENLERMSR
BG4S nameserver RMNTIHZ I Z i B ERN FH VB LZ RS R, HORLBE
A8 14 RO B IR A SR A

8. fetc/init.d/network EAUMLEE, T W erhFa @ %

MR 2 HoAth UNIX 1 Linux #4E R4, Red Hat 24573 A K% B 3038 3 /etc/hostname F1
letc/hosts U RECEME . X TR THBRIAG 1P Hisik, 70 & 84548 /etc/init.d/network
A R EHRA SRR E. XN CHFEIERSY IP ht, . M. I BHhk FBkiA
B AR, FHERXA P ERNAERS

IPADDR=192.168.1.100
NETMASK=255.255.,255.0

NETWORK=192.168.1.0 /R R ik +
BROADCAST=19%2.168.1.255
GATEWAY=192.168.1.1

722 FIERE TCP/IP Mk

1. REEIML
—BAER T, MR T AR G, X R RSN H hostname G145
i1, Bl#hostname FHLE.
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2. RE IP Wt

HH P EA R ENL LT R ER AT LLZRE X — 2, B AR EEREE R 1P
fib, TORXANEECH 1P HUBEREAER R 127.0.0.1.

WRBERER AWK, DRERKIZ M EE R R— IP Mk WA
HARFFEN, P ATLURHE A CHFIFEE - N aEMmM . B, mEEANK
K, a6 ZRAR ANE IR — AN IERR P Mk,

MR RIEE T IUKM, L0083 CHRES BETNFH.

3. EMAM LM

KB CHIMER T BRE T F M, BE%AI A etc/hosts SCIFEAT (8 B2 0K LML ARHT . I8
WHERT, AERA N AENZ BN EVCHR.

EH L IP MuhbRy, o RERTE AR F L Al/etc/hosts 3CPF, 44%0%t ete/host.conf XX
FFidEAT %R . ELAXBR T order FFLMBTAIBATATIM E—4 “#” S, SATUHERTHIT,
HEN FEXAT:

order hosts

ENAHFEITHE —ANKE, B IP b, FHEMENLIERARE, XEFRH
PRI SHRIT, MEBILFRUAESE—FIA, BE 4" FEOBE .

AP #ubk—#F, NiEH— MR A TREENPL, BTLULE R —Metc/networks
A, ZICHE B A 2 R R g 5 2 [ X R KRR

4. BRREMBRO

R MEENRANEET AR ifconfig il route.

(1) ifconfig % . ifconfig H T &8 D GEH AKEBKNZ U H . BERBHEQ, 1§
M FHEfa4:

# ifconfig interface ip-address

WA R ip-address AN, MBS TE, HAMASEMEHRIAE.

E®: A ifconfig @S RENABLENBENLHNEL, TUEBHRL M A
LA fAmd Lk s s, EHHATRMBEN R EMOPATX B R, RI)KAK
e 8. 4o RBKAE IP sk, T # % fetc/sysconfig/network-scripts/ifcfg-ethN A% ¥
IPADDR R A %, o:

IPADDR="192.166.002.254"

(2) route fir4 . route fir® M FANKM I RAMINERMBEHE, HEHRATE T4
o MT—MENME, SALUEF—E EHMATRESERL KA. R N 4%
H3&, TREARAEANFMEEEREIE. BHEE P ESHTH, 83— B Oy H
M EFAIR LT, AEHEIE MBI 58 RPN AETHR, R E 0 B
EHOPLE, NEHBERCREEZMNE: MERHERICR MK, WHRTRILS
KBNS, BEd—PHbafss WREERASH, KRESRER—MRER
AREEMERER. RTHERRATF TSRS B RGE RS, ENAZ B TLLRE RIP
(Routing Information Protocol) B% i/ #EX Atk IGP (Interior Gateway Routing Protocol )
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Kegmthilr BEE, £ hER.

R FTER 4R E:

#route [add|del] target

Hp, add F0 del AT 07 2 38 ks 2 i B3 % e

5. BRE®ikdko

HA#IGMEOZBERXE D, W R

#ifconfig th 127.0.0.1

ifconfig ¥ B EN LHHNHENSE, HP—AEEHZINLEER 127.00.1 HE
Hl4: localhost 127.0.0.1.

MREAFEROMRENR, BEOLEY ifconfig f152%, {#H#ifconfig th AT
Biay,

HILE AT AN, AR L D4 40 31—/ PR L5 RS 255.0.0.0, X £ K8 127.0.0.1 & A FHbht.

AT LIBIT LS T, BREH T, BIEEERTH—%, ©EVFIP A LMER XM E
FAEA 20 HA 127.0.0.1 B8 eh, AEHE R R @ 6§ 62 58k

#route add 127.0.0.1

XEE, BATUE— G FH L ERERNARFET .

6. BREV.LAMEa

PUKM D MBCE M EE MR E XBAHA, NaEHFREARR, LAMEEORN
REZRMNSHEILEEEL &,

f#H T i 4 U8 A ifconfig:

# ifconfig eth 192.166.002.004 netmask 255.255.255.0

XF& A ABNIRE T i dbht, Wbt aT LUETE 1P #oht 55 7 REERD A “ 57 3518,
FHLAES A 1, BTUAB R #EHak % 192.168.2.255.

e TR AW A EA B O 240

7.3 BEARMLE RS H

7.31 HAREHE (DNS)

£ TCP/IP WA P8 0 B — MEE— 1Y 32 Gr /Y IP Mehb4FR, BB FRFE B E 22,
MELCHZ, MHERRSME, HinkH TEHL RS, EXMERT, TR ST ERA
BARBMLIHRER —EEHRIR . KBHERT, RPN 2 b T LS B4
A, BERRMF sl R R AT RE N AN, SRLLIP Hubk hERBITE . MK
ITEEN, RALIERL B IP Hihk, X2 DNS 845 .

KZH DNS %48, B¥5 Red Hat Linux M # #If& A, #5{E/H Bind (Berkeley Internet
Name Domain) , EJ/ Bind 8 A<, DNS 24t T M4 F3 IP Huht (R XA, XFhm:
HREFLR——BS, —NIPATUESIRE, — RGBT UMN NS P,
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MRE R SACE DNS, FEMT LA,

1. named #2 5

named 2&7E DNS @47 H)F 9 #2F, FORAEE W A ST AT X M58 . R e 6
ME—EOMEEE, ERRREXERERSTURENRS 2. BiX )&, o
LAFE Internet b A& #E& 503 ) DNS /5 8.

2. BATAZA B

AT AL named, Eilid 7 /etc HFE F AU resolve.conf X4, # Linux & &7
] DNS RZ . XA SRR B A2 RS BEET, RAESE— M2 R% % Fk
AEFENEL, EHLBE - MRLRS R EE TR, R, REBO TR
A Internet, Tfi'Ef#] DNS REEAHMMNEK LHEE, Eit, 7EEAN Internet 5, XM
AEFEAN R4 R E)H K DNS RS 28 =24k,

3. traceroute 25

JX AR R R i O M 4 BT M R A S B LA 4% T SR (6 18, R 4% i
BAFEHMA, 555 RIRBEE A W48 o % A= i psE et

4. nslookup f2 4

nslookup ZHI R RBITEEFH DNS L R EMAE, X (T 28 FHL4 8
IP Mk eR3E — AN 1P bk A% AT 438 4 R SR Y

7.3.2 Apache lR& 2%

Web [RF B REBMN EANGEHARZH—FESR, SOSRT YA S TRaHbH
—Fife SR K B AT _EBRATANEST F Linux R Web AR %28/ Apache R %555,
HM Apache, EAHMBLERE RRET EF L RMIIGE, SEERED. BRNEL. K
Ahi . ATRCEM HTTP iRIR% . CGI /P SetUID 4T, FHBRHEEE. R
PR RS 5 URL.URL 15 A LU R BEHLF A man 2. 13t 2%, 2087 Linux Server
LRI EHACE T Apache &, B0 EHLLBEEE Apache BIAENTIIRE —2&, RA—4
BEIILLH Web Server, X TR L MR R MBI A L.
5 Apache RE BAHXRCHILH T 3 4.
1. htipd.conf & F L4
fER: & XCHTTP BMX MR BEREH X ZR S BRIE. FTENE SREGL.
(1) SeverType. 5 X WebServer i1i53) /5 3 4 standalone, LAS3EEL %A B ] 9 &
i i
(2) ServerRoot. f&ER% 2§ HRMLEXT P, BN Apache R% 2 home H .
(3) ServerName. % X7 /iM% 8L MEHEFHR OIS E AR ENL, L3
{8 /2 localhost.
(4) DocumentRoot. ¥ Fr# Apache BT LA TR B .
(5) DirectoryIndex. WEZFRININ ETM AR, IR RZERIZAEEN.
(6) Port ¥y 5. & AR 2RAT{FRIM TCP MM M5,
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(7) ServerAdmin root@localhost. % & Web & 5 f#E £t .
2. Access.conf L1
AREAREBCAEE], REHRATRERITRI DA KV B REAUR R E .
K
<Directory /home/httpd/html>
-order deny,allow
-deny from all
~allow from localhost
-AllowOverride None
-Options ExecCGI
-</Directory>
deny, fE4if]: allow, FRVFHEFLLAR; none, FRERT WEH UM BEMEAAE
B options, & XFTREBITRIERME: ExecCGl, R AL1FHAT CGI.
3. Srm.conf L #F
YRRCE U, XA h FERE WWW Server BB HF. BRESINH
@, CGI T H RS,
5
-DocumentRoot /home/httpd/html
-UserDir public html

-DirectoryIndex index.html index.shtml index.cgi

-FancyIndexing on: WK K F| index.html % 344, MEI#E—/ html H RiEE, ¥
HZHRFE X, SEBREBHHRASERE, FURE I THIE.

—Addlcon: W& BFE5| LXHEARER.

—-ReadmeName README: XHHNAMEIRSIEL.

~HeaderName HEADER: Cff Py & nEI%R 5[k .

—IndexIgnore .27* *~ *# HEADER* README* RCS: HI{E& 5| EARKI KR, L
PRI,

—AccessFileName .htaccess: % B 42l H F 1 6] B BR (€ S04 A9 30148

~TypesConfig /etc/mime.types: % & mime.types XHERFKEFHILLE.

—DefaultType text/plain: BRI\ (ELAREN) SCfKRY,

—AddEncoding x-compress Z

~AddEncoding x-gzip gz: fuiF3 %A% W HE 48 S04 -

—-AddLanguage en .en: WEXHES (BEFEN) .

—LanguagePriority en fr de: f£5£%%.

—Redirect fakename url: E5E @, #14 Redirect beijing http://somewhere.com/maps/beijing X}
http://somewhere.com/beijing/index html #]i% k4% 5 5 [4] # http://somewhere.com/maps/beijing..

—Alias /icons/ /home/httpd/icons/: & X 54 .

—ScriptAlias /cgi-bin/ /home/httpd/cgi-bin/: & X2 B R B4 .

—AddType type/subtype extl: %l Mime 355!, 40 AddType application/x-httpd-php3.php3.
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—AddHandler action-name extl: X CGlI MAREN, AELlcgi NE%, Hll
AddHandler cgi-script.cgi-

~Action media/type/cgi-script/location: & ISR, (e & — A ILECHI L4 R A
B RERATAHBY B A

~MimeMagicFile /etc/httpd/conf/magic: fui/FARk %% 2518 id 30144 & Bf5 BoRHE & UK R,

7.3.3 HPHFAR 55 2%

E M 2200 52 F 5342 U.C Berkeley 58 1% sendmail BB #IARALI3E, sendmail 523
TALFRAREN, M 1983 FH VS RA—HF 1993 FEFUEM V8 A, ZHTA
lKEE,

sendmail 4 Linux &4t SMTP EEMTFHRSE, X HME BRIT OB EHED
H 7. sendmail KA FFBURBMARARARS, KAEHREEHETU G2 adEM.
BRI THMERE TR, WRIKHAEE R UARN AR,

5 sendmail At B A XK ECE LA sendmail.cf. sendmail.cw. sendmail hf. sendmail.st.
THEHEENH T sendmail.cf X1

fetc/sendmail.cf & sendmail 9 L ACE L.

ThEE: 2% sendmail iZ1T AT HIACE, o] LR 2 IR &US #4 AR 4R A o hik R i 8
4 A 1 28 T A WU 4 .

e sendmail BEEMN ZBFELL T 7849

Local Info (AHfFR) : XEHE LT A IENMER.

Options CIETR) : HIRRE E X sendmail FFHE £ .

Message Precedence (VH BHIMESED) : sendmail i BHIR LK.

Trusted Users (fFAERIF) « & SURIEHB I i s R at g9 /o

Format of Headers Ck#%3) : & YT sendmail FHEARIM L1E R

Rewriting Rules (K EHMA) : XHPRAE LG Hat 4, FHZGLSTLE
S 3t 31k AR P B A e A S ik T B S R R R T BT R E A M FE R

Mailer Definition (HR&F#5HI) & M ADEBRAIFEF, %05 H M) M4 246 F i3
W, EAHEHEXL.

—B R BREXHNE - THU— MBS FIF L, XANFHARIEHIXTH
THREFITE: . LA “#7 JTIRRIAT RIERAT: TTH R, LSRR FHEHITR E—4T
FILEAT, il % ol e AT

[

(1) DBERF—%.

ERUF shell B, Mh—MEEXTHEE, TLUERE X EENSS#TIE,
ERSBEEHMEMBRMR. ZETUEFANFH. Sendmail FHNEFREXHOHE, X
HEEALLABEH.

(2) Cfil F 8fEFF—3%K.
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FKHEEL, BREASRUGTHTIARMEN. 5E %, AHNLFHRE-KF
F, /PE T sendmail /], KTFERERIT B & XK.
(3) HERMERF— B LA E X
— R T BN LB SRR BB AR AT B 2. TR — AN SR B R«
H?P?Return-Path: <$g>
HReceived: S$?sfrom $s $.57?_ ($?s$|from $.5_)
H?D?Resent-Date: $a
H?D?Date: Sa
H?F?Resent-From: $?x$x <$g>$|5g8S.
H?F?From: $7x$x <$g>3|54g$S.
H?x?Full-Name: $x
H?M?Resent-Message-Id: S$t.3$1@$%)
H?M?Message-Td: 5t.51i@5)

(4) K #fER—XRE X
sendmail fEf] T — SRR FHIRAE . K BAEFFAT XM sendmail 8 &3 E AL E
R LA K5 1) T i o

(5) M BIEF—Hp R %88 5E L. |

BEPFARIEIFERE B MTA & BREBEAHERE., dxSHEN, aTEX—NE1TH
Hpf A 1% 28

(6) O BIER— i BIEI.

sedmail JL A5 VF 2 TR, 3K £e 3 T 3 B2 AR 2028 sendmail 484k 58 KO8 S BT 48 FL 1Y
SAFHILE . KGR AT LUE s & TR 0, MR E 8. EaadiT
R R4 SO, ATRUME R O &I

(7) PERAEF—HRBEAIRSELR.

AR PR E A, RRIEEMAEF TR EEM AR, sendmail AT LA A
LebR R T 215 IR e 2

(8) RS HBAFF—RNIEFI K BN .

AN RIR ISR A M0k, RIS Am AN R L B G S E MR, FEIED
8% 13 sendmail B PAY A BRI %L 8.

MR S dr & 50, BREE SR AR B RAR M ERI R S . sendmail B /S 4E00
RIT, HERMA A S EBEFIRE XHHMER.

(9) V- 1EFHF——sendmail.cf IR EZE T

i &I sendmail 7RG E S BT LUk 2 AR L 4

Hk, BN 7EE M sendmail MRS58 R — AR E 2ui TR, Roxt FRAIFHER
WGRERE, REDEERALEN, RERBRUMEE SR FATEESERZE,
FEREA R AT LA T .

7.3.4 samba BRH =8

AT LUAE samba 4R — A R L8 b file/printer sever, ‘© AT ARME RS, TED
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M3 A EE, 315 samba sever 7 [7]—/~F 5 /] samba client FLZE.

samba 2 KEH SMB K —F M, EHI T/FREE R NETBIOS (Windows 95 M 4%
SREAIE RO F1 SMB (Server Message Block) X P M UETTT TCP/AP MfF N2
., #{#H Windows /] NETBEUI ¥ il Linux i+ E YL AT LAZEMERARE |3 Windows i
HLER. BTk, Eid samb, Linux 1 Windows F] UI{EPI4K4T 8 Evgil, HARHWILEE
.,

LH5E samba fi, AILLE Wlete/samba H3E, BETFHA samba KM — L0k, &
FEAM R smb.conf, HERBEE LN B EHBIELIA.

(1) workgroup = MYGROUP. 3 X i% Samba R4 25 F1 K TEA R (R FE/Y
security=domain) .

(2) server string = MY Samba Server. BEHIAR AR, 2938 i L& 40 R el Bt ] LA
FETEFERZIANANE, mHATLUEH samba B EE &,

(3) hosts allow = P& EHL. 58] Al LU [l 3L 269 L HLATF 0 &% 4 B 240 17 i) (9 1R
B IP, Fhn fVF 192.168.1.0/24 F1192.168.2.1/32 1415, HtF host allow = 192.168.1.
192.168.2.1 127.0.0.1 (MR FEM “." 5, KA H 6] A2 BT, AHREmE) .

(4) printcap name = printcapFile. | printcapFile ( —f/etc/printcap) XA 45 EL
BATENHLA A B .

(5) load printers = yesino. WE R HEHILEITENHL, BRIMEA yes.

(6) printing = PrintSystemType. & XITEVRZHIKR, BRI Ipmg, TEINA bsd.
sysv. plp. lprng. aix. hpux. gnx.

(7) guest account = peguest. & IHFEMK S, i1 B FHEHX MK S I A etc/passwd,
AR B FH BRA 9 nobody .

(8) encrypt passwords = yesjno. WHE R EX EHITINFE, samba & HH —PHEHLL
ft/etc/samba/smbpasswd, WRAK HEFSHAT IR, WFERUE2EHF % 5 HUAAR S 22 4]
fEiB R B XD, samba HEITXMFFLA Linux ¥ ff)/etc/samba/smbpasswd F5 30 433
fT5E. BRIAEA no.

(9) smb passwd file. WEFM samba Al S HHLHI 4 smbPasswordFile (— &
/etc/samba/smbpasswd) . BRIA{E A smbPasswordFile

(10) path. ¥EEILZEKHE, TR S samba B REF.

(11) valid users. &5 e 2L E R IRAHE 2 fde .

(12) invalid users. ¥&5& N RE#F H Z L Z R H A - A4,

(13) public 1 guest ok. B IZILE B IR FREBBF WK S H 1, XA A RHED
Y guest ok, FTLAFT HYRC B X0 tH B guest ok = yes F S public = yes & —FEf).

(14) security = security_level. i€ 3 Samba 1% 4% %, MIEBI &4 4 24: share.
user. server. domain, ENIFMERIFHRINT,

share: BATEMMIRH, EEH P ETURER P L0041 9 RE 2 F%EE.
user: samba BIBIAACE, ZEKA P 700 It E IR 2 AT IR FU5E SR L P 2 A E 6
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BEATHAE .
server: Fll user LAEKHHEMLL, EHHBHFEHERZEZH A —NREBERIE, W
WA —EB NT RS . MRBETKRK. BB user KK,
domain: XNELEFERME EFE—F Windows i FIHF5 5|88, samba B4
TR % AT 45 LK .
JG i =R AR B EE SR A PRI AE A Linux #i28 B ERSEWK S, BUIAFE
1.
(15) password server = <NT-Server-Name>. 4 i [f ff] security ¥ % 4 server B domain
NAHLEREE.
(16 password level FI usename level., XL TN k& KNG LK MH P LR O 4 H
Mgk. BRINMER 0, KPR RBUHOLSRHF BEESBRER ERERHTAPIER
B, WRAM, WEFRGBFEHOLEHRANNE, REMRSFR EACRFITHE.

7.4 Linux M8 %4

741 Linux REMXERS

Linux XHRERBMHMERMBOW LR, FNCHEFROBETHRR, f
FITFBURUR . Clr 4. U & UK. ORI B B SN A, (F -0
WAEZRERMBH, THOZEEEEEEE. G Tt RER TN IZMALLT
JIASHRAF.

l. AR E

SO R RTE T SCH B ) AURR, BN HEREfFEERBAT 230 A 1s-1 AT LAB ¥4
X ER, W

-rwxr-xr-- 1 wang group 600 99 Jul 28 21:12 file % 7 CHHF]. SCREBEGE %, CHERT
HER. CHHRAL. KR LIRGEBRHBEA IS,

Hoe, SO AT AR 43 DU B 43«

- RN AR,

B rwx: RS R E MU AR .

B rx: R SRR P HV R AUR .

A - R HABR P 8 i) AR .

HBEVFAI T XA chmod 14, HUUBW AT HFRAZ LMHE ASH. FFEarel
3LL R HEHIEESH, r b4, wH2, x K1, W rwxrwxre--% 774,

chmod R HHAM T XM BB TEHEMN EABHB N, ERABELH. CHVFTAET
RTHEBANESSMR - EE Xl (BERERED) .

P SCAF R R E M 27T A chown H chgrp, {E 305 BR M4 AR LB &E
*7T.
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2. REMP IDREAAF ID T

A7 ID A (SUID) #EMFEHMA . ID FA (SGID) #F R4 Fal#iTri B
. (RETRITXHAFTED 4 NHERITHRERT 4 M5, UdniRiZ#RSR
J&FHE, 4R ERFEMEA MM UID, LA GID. FHM UID M1 GID — M Lix
) UID F1 GID #[F, # % UID 1 GID Fi F R4 & izt 3 T XA F RS, iR
B AT HhAT SO SUID VFalf S0%E Lak A e, X4 'E T SUID B, $h47ut SUID #tiEm s
¥ UID # % & A RFHHER UID, MARPITEERFMAFHER UID, Eit, di%E
FFRIRMER 5 ZBRFIE EHRMFEIFT. X8, BENRE E8TE SRR
FHREE AR AP REAATFEAX T EHNER. FfE, SGID £BEH M GID.

A chmod u+s 30441 chmod u-s X442 5K 5 BB SUID % & . A chmod g+s X4
£ chmod g-s U4 3R & B AL SGID W E.

YA E T SUID M1 SGID j&, chown FI chgrp #ir4>¥ 4 SEEURY X 61477,

742 BARO%R2

B4 Linux MA PG —MKS, B3 FRBXMKS A BEREMEH RS, iRy
S X LefE—FRRENS, —EEREEIE, BN RENLLELERIURIT.

Linux RGP M/etc/passwd X EHLEHRAFTEMERN X TSNP HELE (U
J& i 14t 7] BE7E T /etc/shadow 3C4F)

fetc/passwd FREMFKERE, URSINENAS. PSS, BPr4S. AP
B. AP EEFZNA AT shell . b, BIPS (UID) AEF4E (GID) BT
Linux REUME—Hbx R P~ ERFEAR P EEALR 8995 = AUR

letc/passwd PHBAME ILHFERPERHBAN OS2 EEH#HTHE, 4
W RFER, BUELHF SR, AP ATA passwd 4BRECHNS, FREHBEBN
fetc/passwd F 1) 1441

“MNMFMOSNEDLH 6 MEHK, RERANMAGR, W4H. 2%, RAHER
¥xRA. BRESPATRKAA, ¥BMEEFRRAERY (BATHFAREHE) , 044
A TR, WET. RARES. BFHETE, FEIFI—8, fESER FRitE
Bl Bscf e, S8 0 A0 — AT H RN X 118 A — AN S S AR,
FEWTH 8 NFERF. HR, MBREICH 8 AL HRELF.

AR RN OLSEARIETER, FIRESRAZINOHA- LERA—04, &
SR/, APNERNEOS, EL6 MANE R, RETERRATLRSHEPE
HAMH O 41554

AP IERAFRMAGE IS, WMAOSHNEHATALESIL.

7.4.3 PBAAIEEA

. B KAt d
VAT, AMNSEEARBHHLRADZ MEH G, LUEE KK EEBE I A $
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WA, X R ERCOOR KHE. ER, XA KRR PRSI BT
PG LLEARE, LURPITEIRSRZIEANRE BT . B AR —FhR g4
& ERET —HEFNE, HEHERP—AIRNELRZRE 5 MR EEMEREE
BN, EXMEKNET BRI IEIRERSNEE RN Intranet 7 6 FE R 57 BUEIRE
RAFE RN P LS SE BB U7 18] € 1 P 45 R

Bk — AN FESG &, ERERFEENRE XERFGEENRE, EH, R
PRt BARTER, B K AT A LT 7 % 2 SR ) SE B«

(1) —{I&R¥EARGFOFREE L. RIBEX RN, BHAENBSHEERR RFE
ARG BT XRHAEREE, HABAFNRETEFTRIEN, ER
T HPEHGERNE, B ARERE.CBTAR L AE NS R % .

(2) —PIRBEREMER TN, REX—EN, PHARNERNERERR KRB
EIRR TR ENRS . XMHFTERRE, THHAPREESRSE. BReE 5%,

L LR KR RN E L SR LS ANE, BREGAERAEREZ
B R E— 2 M .

2. BReak

BEARRB A XM ES, PR EESRSATENARERSE. E1EMN
KPERE. WEMNNAZEHNSEEH K,

(1) SRR, PHEITEE! (Packet Filter) Bh k4 F A AR 48 08 60 1 P9 25K 40 o
R—EAVFEUE AR, EEEMEE Ll 2448 IP k. TCP/UDP SIS LLK
R EZF TR ERRERTHE X 94,

G4 I i R B KO ) S A SR R

1) R\ ZLRRE, £ P HERE AT EHN.

2) KBS AL EAN, R KRS ARFITRE, BEFERETFTILAF

U5 1P #uhibF0 B ) IP Mk
XK, TCP 441, UDP 44L& ICMP 44
% TCP %% A B 8 TCP % 1
% UDP ¥ O F1H &) UDP %0 ;
ICMP i B3R,
o SHEMEEN.
3) A EMN —E BRI HES . A BRI i HE 5N K R
HEA MW AR E. —BEoa5— M RNAICE, MAER FREEAWRRT.
4) MRE—NAES—MEEERPIMUAEITE, WZoHE882 Filid.
5) MR- HE A RFHERKHMNAHICAS, W% 54k 8 R irlid.
6) WR-ANHAGEMMNARICAS, WiZS4sgbEe, XEME “ XK
BARVERFE LR RN,
LR KRR EXT P B, WBRAS B THMEEE, Bl il
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58 8, W i NRGAR K IRE 2, L IEMNIERLEE, RiFEMERE.

(2) REFRS 2. RERSAGAEALEFARSBEFZ BN, BPEF
T o) AR % 38 6 BT AR R S BT, MARFENZ ) BB BT ER .
RERE BT — DRSS BEIERE, RHER, HBEERSFENE S Z AMEHEIRE.

TR IS S S NEH T EREA AN AN K. NHEFRMNCRE—
ANEAT proxy BREHIEHL, FTidE telnet M FTP XM FER, ©rlU—PoHTE
BHEHAERREFEFOTLEEMRES.

EXF R ARG, Intranet 18T AR %28 ] Internet FFACELEAR S, W HTTP,
Telnet &2 FTP % . M4MEE P UG HIX ARSI, ki) 2 RS2, A2 LFr R
%%, (HAMNLE PR RSIPRM RS RS, [CHRSBIBEERENSH. RELT. RS
WA, HEE, ERNRAEFRERBERTEZEAER. WREZEFEK, UAH
MR B/AF LK P LIRS B/RBIFAKR, LhrRGHEREMERHORERSBEES
SRR

MPEAEZEFER, WKEREHEEEMNZEFRBELERSNER. EXFB K
S, B Internet NAHAHEGMNAMREKM, 0 HTTP AF. FTP HAHE X Telnet
REES%, JFBIREEAE. FiF R BE%SRE.

WH, BATREAR & B AF M LMWL A B4 1 H (Bastion Host) . #FARZM E, 18
H AR % RUB K TR 3 Fh Rk S

1) XTEHLM K (Dual Home Gateway) . iXFhgEHREE L2 EH LBABRRME,
ML FH A YA LY Intemet 2 [A]HER 1188, FFEEH HIZfTCEARS Bk, 2R
FIA M5 Internet Z[BAREEITE AR, YWETEL VA RERS. A5 Hi
BREL TN, TFEADB A HR K LIRSS AT T . LR MR TE RS %
A L2 FEN ERRERS R REH. XSO RERERTEMLERS, —2
BrkiERY, BR2INBER-MERIBIEAREE, FLRMNABETUREEH
FRhN, HIMBANTBM.

2) BF#ENLM K (Screened Host Gateway) . IXFP&EFJ R ZEHN M5 Internet 2 [8] 1%
B NERRD GRS, SRR FHUEEAENIIMN b, Rl i385 T F 7040 005 8 4y
H: B2EHNEANEMNE-HNRR, AFIIMEESELENEERE, FHAARETS
B2 FNBEERF R NTMRMERRS . B, 22 THNEETRERESBKAE. X
PR IRF SRR A PE SRR FRFhBNEL2 N, FHXABERS R
AR BMARIRh 72, Bk, AAR&EMTEN, i AR,

3) BB 7ML (Screened Subnet Gateway) . X5 £ 7E SR 5 Internet 22 [8]
BE—NMMTHFM, ERNHEMNEFRZEIFRITMMS Internet 2 8] A2 & B — 45 i 2% b
8B, B2IVEEETFMNE, FZITRERSBERYE. B2 TEHEME A EMH Internet
REVT IR RGE, (HEZ R AR T EMNFRE . XFHEMHAERSSBERE 3 ER
LR WA HENEL . SERAEER P B A L B0 S R
WAMEL2TEH, IR YEAR. Fik, CREEMNZENE, WBESHEFARN
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&, HEREBLRHE.

LN, RERERP KR EHRFER:. —FHRNHEMARE, ETHEENH
L, dME—FNEH, BRE-NRE, AR ERS BB TP K 55—
FPREBEMXY, ETIFEERMEL, REE /M TCP EEHK, EFEL—MAFE
BT K HR R TCP 8 (BRERERR) RRBERERSE, MAREHNHERF. BEH
b, ATEMILLty, MAREHENERAHTI0EE.

Behh, FEACER AR 55 RO X P R — Rl R4 bk BH1% 38 (NAT) MICERRIR,
NAT R ERSMNGE P ERRAE IP Hht, fFA% IP Ot Internet FREAFT R, AR
KR RACE R S5 8310 1P Hubb. XFEORE N HMBh o] UEREM IP ik, F—ER
Internet PHE—H ML,

DT EYAERS R KRB AT RMEH, A5 E—&FH, ENtExs
. BRI S GRS, BARR, AERE AEEANL, IREE,
B2, MARRESED KIEEZLHER, BESHHEINE FBR?—%,

B KERARAE M A AT R AT EAR —EHLERE, EXHPWINT 25H1ES
HER, Kb, EREFREL, B AHEE LUE R RS

744 Linux ¥B8REHS

TN 0 B AR A SR A B, AR P AT LR R A,
Linux 34t T —HRE HMMS R SR GRS RS, X T RAESHBA S BRI Tiit
L, EE S RRATIER G S %,

FHEABILA 5 LR RN G

I fip &4

ftp dir & RARMESCAHAERM AR P BN . fip & TCP/AP M4 #H E ALY (B ER T 1
WEERMNE, © A8 ASCH STHER — 255014

fip fr 4 HITHEE R A A ARG RN Z AT . Hdr SRR R F -

$ftp FHLE/1P

Hep, “EHLIP” RIFESENTERIMGINLE P ik, £aSFH, ENL
RFETA, mBEHEINEG, tp BRESTEIN fp REBFHTER. NRRGHE
EWL, fip HABRTH, BHEHAFBAGS:

$ fip

ftp >

MR, 7 fp> SR RREEMA open @14 NG 1P Mk, iR BERH A9 4.

TEMRE— Rk, WRERNT, BEEGTEN FER. WRE P ETR -
S, ATLGE fip EAX—KSIFRETD. TR LR KR A A e i
P 2E AR AL b 66 F 84 SCHERHE b SO i B B e

WRBH TGS AERKE, ¥ E fip 05 ARG TUMER IR HKE . XA ke
HIER ALK anonymous (HIEAESL fip) , HEHX—KSE, ERMA email MY
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A%.
WmRIEE AR HEE S fip RS, AP ERIXIRS W DR REREBRA . AT A

M %, —ME 138465 pub B XM incoming H3& . pub HR B & &M At A xERBIT
WA, incoming H A7 8B % RIS

—BRIFER fip AR S EERRT, A3 “fp>7 BT, ATLLABEA fip
RO 64, ATLLA help dr 2 B HHERH M ar S5 B, AT LUEE help 74 595 5E R1ER
A AR, REXFHLIRE.

2. telnet #r4~

P #H telnet iy 2T R EFR . B AWH P EH telnet H A EHLZ 6
T, AP aLBdMNE AT EN FEF, RE|SEFRE XA ERITHLS .

Yy Tl telnet B3R B AR HEN L, BAFEREN LRHEZEHFA2A04, BR
HUE RGE ML In A P REEFRIE, B THEEREE, EMRFOREMRERR,
A, XMER FREMAMIHEERRDE. MAFERER P ERN, RYHEFEXLER
WBUAE— A Z BRI shell 97, LABG RAEH WA BESANOBIH B

FPERT LAME A telnet MIZFEYS 8RB H CRVEEN L, RESFIEM, wEXH
WIZITFEF, MREAMER—F. B, HEFHETERKHETN AR X Windows 5
M, telnet H b ¥l ARt R, MASHEF X Windows FELHE,

telnet v 41— A& X4 :

telnet FH1LB/1P

Heh “ENANP" REERNTEIM LR IP k. WRX— & SRATRI,
M FEL B8 8] “login: 7 R

f#F telnet dr & FRANI W T

$ telnet FHL4/1P

FiZh telnet &1 .

—H telnet i INMEHZZRAZE L, RERERGFERIARFHAFBAHPLZHNO4,
MER P ZMOSMAIESR, RERWBERIIFFEERE T,

fE telnet 3/-TF /R HI AT AR AR B 04, BIRIZH telnet 2 1EIT

3. rlogin ¥4~

rlogin J£ remote login GZEEXR) MAEE. &L telnet L RMAM, RFEHFE
MEERE LWL B EiE. rlogin FI— R £:

rlogin [ -8EKLdx ] [ -e char ] [-k realm ] [ - | username ] host

— B R AR R

rlogin host

ZarA P EETME X F:

-8 PR AT 8 I A BERIMIE . 12N Ao i R IEAE AL RS ANST S5 At FOREBR AR,
B, mMBEAHXNER, RIFZROLIEREHTH, BUHEEZETELRA.

-E EIHEETF R e LT/ M-8 R —EHAN, REt— 1 TerEliER.
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K XHBTH [ Kerberos Biik. 24 5{fH Kerberos B Wil #) EHLERER A4 X
AN T .

-L SoiF rlogin £i&7E litout R HPIEIT. BTHELZFERE, HER ny B

-d FTH 50 R LTS 1 TCP sockets (1] socket k. ETHRELELR, HHH
setsockopt fRIEAHLEE BY .

-e K rlogin KERERENTFH, BRANPELFHRE “~7 , BPAUEE -1 LFF
8l —/~\nnn R B S

-k 1K rlogin R EfRE X H A B R EHLH Kerberos 7T, 1A &Rt
krb_realmofhost (3) 5 frIz #2 E HLIX 5y i1 #2 =LA Kerberos 7]

-x AP rlogin &5 5587 JF DES &, X4 mm ik faf CPU RIH
E, HEUTURHLZ2M.

4. rsh 4

rsh /& remote shell GZFE shell) MI4EE. ZaLEHEERNEEIN LEZ)— shell,
HHATH P sh @A THREN@L. WEAFPBRESHERITH® S, rsh A rlogin
A P B RPN .

rsh 674 B — MRS &2

rsh [-Kdnx] [-k realm] [-] username] host [command]

AR R

rsh host [command ]

command AJ LL& M shell #2777 T A ML Linux 674,

rsh &4 1 & IR & ST

-K KM BT Kerbero #iA . 1ZiEIN A7 518 A Kerbero BiAK EHLERR A @ H .

-d FTFF 52 FHLHATESE I TCP sockets [F) socket HiX. ETHREBELHER, &H
[ setsockopt FIEKHLIERD.

k K roh RBAEREXBAMZE VLA Kerberos 7], Ml A& KA
krb_relmofhost (3) #fi & FIZFE EHLX B A F7:zZFE FHLA Kerberos 1] .

- BREER T, EREHPASFMA A FERAFEEEBRESZ, MRk
& TR 4, W#E A Kerberos #iik, 57F rlogin fy4H —FE.

-n E5E [ 2K BRI &/dev/null I

X AR MIPTAT EAE AT T DES %, XL mma e (8 f CPU FIA &, HAJLRH
Zet.

Linux JCFRAER AN rsh @4, HEEEHHERRIITH & S H0RERAT, 3
R A 2 bR HER H B HIE] rsh AUdRMERIE T, D IR R R B A AR AR
A AEFGRE . IR E S EBEERIEREG S YaEHASRIET, sh LA
k7.

5. rcp ¥4

rcp &2 remote file copy CEEXHRES)) WHEST. A FETENZ WEHIHF.
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rep TS H BB B R AT XHBAR RS B R R TSR
HR B 25— HEF. rep M) — AL R:
rep [-px] [-k realm] filel file2

rcp [-px] [-1] [-k realm)] file directory

BN UMHRERSHEATURER X LZEATURA UL, aRXHZAEFGMT
R

mame(@rhost: path

Ko, mame RZFEH P4, rhost BICFEIHEN L, path XD CHMEKRZ.

rep 4 BB I & SN

- EEHBRERHRTAAEAFEHBIENERP. EFAXNER, BRHRLAE
~PMHR.

-p KB LR R B S R, 28 umask.

-k 13K rep SRS 48 A2 X35 A B #2 = HLEY) Kerberos V], T AS 2 3848 i krb_relmofhost
(3) HisE R R EHLX 5P B 2 FHLH Kerberos VT .

-x WAEEHIPTHBARITIT DES In#, X4 Rmm et A CPU M=%, (BRTLIE

MAREF L PIEENBRARTENERBS, MAXNMREHEE DR EEN
FEHPMEER. MRBEFGHEEAS %, REASHEP 4. mRTEN %z
WA shell F7F, FERARMEL () - WEIH (“7) REBZIT5 ) Filgk,
FTHi shell -7 HRE L FERRER .

T RRHRIR, rep MRABMANDS, Eillid sh f4 XK PATHH.

A ENG

TCP/IP #43X & Linux & A &) £ 24X, 28 6 k4094 848 5 thisl. 1P thil THEAR
B, RABARRA T XA F o, A SR L DA R Bk IR 454 B o fT B 38
4. TCP X R4t A4 G4 i 4R 4.

AR E Linux R&F, 83T AR REH T M4 B 4o F L E Linux M

DNS R4 BRMT 2 F4tkott, RhMITB &0, BITSRENATERLRS
EFRIRIP eI F. ERALALRABRLEMRSE, LAREBTE. KWIrS
A& i it L 4+ /etc/host.conf #v/etc/resolv.conf &2 E 49

Web R4 Internet FR 4 B R A A IRS, Linux 4TI F €449 Apache 4k i 2 M4k
KR Web IR 43, & Internet LR IAATH Web REB, &F € 02472 5 £ £ 448
A6 RK, PTARAT Apache MBAAR L+ HE4ART, REEFAA T ALY
AL SR I A0 R 69 H s T A A B4Rk e B 89,

sendmail A fR3& 6418 A M, HERAERU E460. POATASRAES sendmail €98 F 5
RLL2ERAY, REETREAMAKRKS, HTAEIE XY sendmail 745,
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Linux E—MLAEHRSRER L, THSHREER. Linux REHBTH, THEH
TERTRR AR, AP )RME A, R, F45FAERME (Intranet) L, Linux
FRAEA KRR XM AITPRS B, ik Windows F F M F Linux A4 b o4, X
# Linux &5 Windows M4 % & 2 i# i samba ZI&Y. T AL % F Samba 9B, ik#
THRA NG &L, 2 Samba 9B B ALK T, EREEXE P REHFLSHAL
AEIE KA. TPEET.

£ Linux M &2—FFNETIH/EEGRL. AP abdisd. BIFHRARE
A #9 Linux B 64,

q & t

7-1 R ENNE S ERREH.

7-2  fAjid 1P Huhkf) 4.

7-3 fERP ARG H/etc BR FAE hosts f host.conf X, MATHIN N4 2 g
., BEER.

7-4 #F named FIACE ST

7-5 B httpd.conf 4.

7-6 ik sendmail FI¥5 B 014

7-7 EXHBN samba BB, BFERAHFRFA.

7-8 fAjik DNS BC&E it 2.

7-9  TERBT KIREE X K.

7-10 TRIARE linux ML RITFE.
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) AR

MEEFENBREZAREBG AL, WA Linux 254 FHKTIHLH, K
FHA BT - E LR R AN AN L RITEEANRG, BiTAEH
F3, kHEEFEATAZR:

® UNIX 24t A& B 5k

® Windows 2469 E W 7 ik

o SHABRMALGMEHAREETEF X

H A EeH B AR R 452 Windows UNIX #1 Linux. 7, Windows £ Z541,3% Windows
3.x. Windows 95, Windows 98. Windows 2000 / NT A& Windows Me. Windows XP . UNIX
HHRZER A SUN 2 RH) Solaris, IBM AR AIX. B¥AF K HP UX %, HAit&%
H 54 R 40447 Mac OS. NetWare. 0S/2 %,

8.1 UNIX #/F &%

8.1.1 UNIX BERZMAR

UNIX 2 HATBRITHIRIERGEZ —, ©AHPRET —/AMEE. &% AiEHET
B, SHABRERGAMIL, UNIX BIERZAIGEER, NHEEM 2, HHAFEAN
AR, Fik, UNIX Sk EC@mh Tt BV R RbR%E.

UNIX T 1969 FE & ERBRBIEL T (AT&T) NU/REKE (Bell Labs) #4:. 1970
., UNIX JH#E PDP-7 1 LiE4T, 46t AT A ARINER . BHIR UNIX &4 £
MICHRES S M. 1973 4, Ritchie ¥H CiBEEET UNIX. 1976 FIEXAFER T
UNIV VRRA, 378 ) 36 B & K2 R R BV AR B, A FF T HALHS.

B BTN R E R R, 1980 4, ML MA S 26 H UNIX BEE,
Microsoft 2 A ARIE GRS LHREHLATRE S0 UNIX #9 55-CRGHAT TS0 %, FE304% 4 XENIX,
B2 A1 XENIX IR T SCO Aw), 1 SCO 24 &) $a FEebLE FF R AIFI

8.1.2 UNIX B{ERGFERIHF R
UNIX #4E REEG B KRR AR 2 E A 8 MR g g h . UNIX 2—A
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. BHP, ZAEEZNERERS, CHA REFEREFAGOR L, WAERNERE L
HE%, ATFMIMEEE. Rz, SHMBREREML, BB TN,

1. $RP %45%

UNIX B—1MEHFP. 2EFMBERE, RTFRETHEMHFETARNERFR,
BB — & PAE AT EN . 2EFRIE UNIX ZHER & $H LETEEERF.
UNIX B — A b B R SR B AT 4.

2. TTAHMM

FEZHRFRERHILRES TR, X TFARBEGR&BEBHE, 1 UNIX RERH
CEHEFREN, MEHITBEFUSE B SEHER, FrUlfeR 7 EmEs.

3. M RG s

UNIX (T HREIFNE M IERAESH, REXAWIR, EMAREMH, B
UNIX (30 R R AT AR . R EMAB S TEE, MAEHNTRANZLNESE,

4. /O EEXAFFTHEHK

VO EREEEARERIFEMEHRINERULKHEREEML, ARAFLSRED, &
FRHPITHERE NP FER L, HRED V0 B REAT LI UNIX 6414 R 3|
a5 0.

5. ¥EHEALA

UNIX 4t 7 KRBT HEFGRAEH, W0 vi. ed %, Eixsesc AR, Bog
5 M5 RS R TR

6. & -FapfE

UNIX HAHEN B TIREIhEE, EMAREAR—RETFTHE—41HL, HEMS
B R P AR, B RIS S UNIX RETHH P, REMIE AP
i & pb b B e

8.1.3 UNIX BRI ALY

UNIX #{ERGRARGHIEE . BINRETHH 4 MER, BEEREMSE, 4
BN RENRE: REERBERZHZL, OETRERENNAFESEDLE. 54
FREBERGSHPHED Shell RRFEFE, BRERNERER, WE 8-1 Fix.

| mABFRREFEAE |
[ shenssgrian |

| P w ]

[ B |

f 8-1 UNIX REREIREHIHRY

WP REFP AT LUBLE B 4R 78 5 I R KRR R B S MER REAAREAL. REA
HEDRABRSRAFRRE, HAFRRRED K E NI BEREPEENE
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ERAEENEARER. EXRMFEZE, RE#ESARTES, —H9rEENTHRRE
BHl, BB T R EA VO Bh. URENFREATAGFER., HRREUK
HREFRPMEERMAGES: XHEETRAQTEEGIN STH R 2RXHHFESRT
Bl SR AEDhRE . U FREEE — M EHLH RIS 2R B A EER, BaLlEE
ZHIHEHSERNEGTESZHREMEEH. REEHE. #BEEERFHE L EEE
HEOSEAMIER. WHE 8-2 Fiak UNIX REM AR,

PR
. [T
AT~ e, S
B2 Y
| e B |
@ [
| ST RS | v
R R
TRY i
FHEE | RuE REZE
RERH T
} v
| L ]
v
| B |

M 8-2 UNIX RAMAEsE

8.1.4 UNIX Ryt

1. UNIX itf2 ey 454

£ UNIX R4, #ER SR HIITER. #ROSHERYEESE, dEs
FETX. FHB|LTXHRER LT3 MK

(D APRETX. APRETFTXEERD> R FEFE, A4EFCBRIARE (text).
HABEL (data) FEHE4r.

(2) FH/BLT L. FHEBLTLEERDY CPU $— S HERNBTHARN.

(3) RELLETX. RER L T XOFERERFEAE R ZHBRFTANGE, TN
BENDEHRRY, B

proc Gifl: ZEMEHNE, AFARBLEFERHMNER, WHHERRR. HER



246 BIFRGGMENA (Linux)

5%.

user Zif: ZEMEHAS, HRETHITRETEAALT, E8ETHEN L
HER, Wl RRIE . R PR S & MR ERE.

BEREX F2: MR UL itk 0 4 B St bk f

B0t OB RATH SR AR,

HTHAERE LR

2. #HARIEA ik

UNIX RERS RS, CRMRREX SR AR E FREE. BEEFH#T
VARLIS, BRI RREE” B B RS MR R B — MR S R B s R HERE . UNIX
RGN IR NG ol MM AR TR TR, AR/, ERIME. B, ik
FEMIRSCHOE 0, 1S fFREAE VO SRR S 40 20.

UNIX S_5 HPiltfe Mt se g o W P IR S BB R A2, BoLRRRA b Rk
RS MEOEHBEERESE: SRR

(1) BOEERHEEHE -S4 sleep FEFREIRE, B OMIE %R E
W, AERE -MEMmEER. RERERNRNA R AT Z#RETHEKE (10
RGO ERD, iR Bk T BEAR A J5RA

(2) REMHPTER, HRHBLOEEERPE, UUKHREEER P A FiET,
O S ROR BB AR e . — D ETI R E A A WA E RE e .
OCRTIN e b BEFR P 0 D0 Z R MW CPU (R (al{E . B350, mEbabrm
R — > o B8 BN R M ATER CPU IR (Rl

decay(p_cpu)=p_cpu/2

WA, p_cpu A MATHERREH AN AT IAME . BhAh, B BRIt AE N TR A
RENFREE I EM LK

R S 8 = B A F CPU (8T [a) / 2+ Je A H P8 4 3

RAEHPILEHEHT RN, £ UNIXS S, 2RMER S 60, ©RAP &
BRI B/

M EFHEA R, LA PSR S M —AME S B AT B 5 — 4L,
BB OH AR B OB EORNER, AR RGH MRS HBER TR R
FHMHALHEANREETCES . S8, PSSR LLET T R4, I LR
TR LR .

3. AR A B4R

UNIX S_5 2 PR AT SRR proc S54, XU FRHIRAILE 94,

(1) HPEIIT. REBRERP S FRITHIRE.

(2) HZOERIT. RNEERERLOETHITHRS. BERCAP S TERAELL
A FHAT FERR T B R A7 PSW.

(3) AFFhBEIR. #BEENFPLTERRSES. OREERFRTHELBRER
VO B, MR XL MEFTHTER, WA R EERR .
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(4) BEERHH#e M. NIRRT, (8 W 77 BEIR A2 AE B SE i Dt BISME,
B AR ) A FE A (], Bei,  REAR R BERR LR

(5) WiFPeE. EREATRERE, REROIEFEERE, BT,

(6) Mgk Hfiet. BRABLTRERE, HRXBEFCEHMENST, REFH
RHBEFLECRANTRE, BOARBEE EMIT.

(7) MBI, BFEPITT exit &, HECAFA, HER F LI HREMEN TR
Gl BRIICR, BOHTRYE, XFRER A BIERA.

(8) HWABRE. HREMNBOLSRERFE, HEORBRFREINT T %A
ML BN, CURRERARERORIT, 85, R/ srE R R 2.

(9) G, HMRENIBECIEN, EASTRESR, B, cEARAERS, B
ARBEBRRE, K MREEFDHROVERE, SFeIERE.

WA 8-3 P, RERT AR M BEIE BN AN S R e . &
RA Z 18] H o SR B RGBSR O e BGE R, SRR RS, AL dh 41 5
RN S

R [E R P A&

B 8-3 UNIX RErFR AR

L, AREBRPITRERA fork if, WEIRMRHACBRE. HIZRET, B
N EIHERESTAC user £5HIDC UL B a0 BRI 9 A7 TAFHE . A 7708 B AM G P 01 R 8 i AR A A
RBHNT, WERAREREZL, he@REEANERERE, o, BT
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C4r18 user S, FFTR. HEkR. W0 ELBNBRBRFTAKNAFZE, FHit, &
FEnl LA i FEFFIE R 5 F CPU 4T .
MRANFIEEFARAZHEIELBONF, WZHRKHRE LT BB
THAGS, HEREVHCIBREEANNERERS . LT ZRENBE, RHEXH
BIFBILHEN EFXBRANT, SANAFRERESE, 4 HTHRERERT.
HERHANFRERSE, SR AMEEFETRERZGERIT. XN, Z#EE
Bl TIAT, DIRRGZE R IIARE F R . EXDRETF, LR BW M L.
SR fork RAWAE, ATREREIHE A THITH PR, XA P AT

RE.
BT AK AR GREIHPAZR, B8 UNIX S S A9ERENLE], s EHR 5%
YA HEE AN FRRES, WARSHH G, e, R A HZF R
Ao HBHANBAEREE, EF - K#RAKN, RENREE CPU A fLRBIASE.

PR LERITE, FASEERESERE, A sleep BREHAERRE. LTE
BRARZS RO HEAR K 0 N FF RO PR &), K 7ERERR — BR[5BT 8 Fe e th N T A A1 1B
HORE, HRTE/HIEAREIFECHRRE, A A7 HEIRAR A

HRTEREMERNERE, BERRKIRA exit, MEHEHEABIRE, BK
i3/

4. UNIX 24 #HARH K% X £

UNIX REPREBHABFEFTEXR: dGHEQRTHE, FHESURTH T
B AWM T MIER R AR . UNIX RENBEFKRXANE 8-4 g, EhHS
.

B84 UNIX #BHXEXER

UNIX AT RET A o', BRE——ANERZKI SHELIRNER. &%
YRR, B0 EREFAR IR R OERE, RE "R SRR G4 R
R, HPMARSEXBIRETHRE, XHERRT RN, UG, OHBRENR
GRS B AREERE, BN REREHR, R LR, RATR O5R
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PASh, B HAh i RAR R h fork QUK.
8.1.5 UNIX RZGRAFER

UNIX REGKAREATFEERELX, LFRFAIMERITERIIEE. RAFSERA RO
B AT AT AT . M RRIEA TR, ARG mEN T, RFEELIER
MR ERA AR, X#, APTLURRIERKEEBIE R . FHEE S fH UNIX &
FRZ B RFER D THA.

1. Tiz

fE UNIX R4, B FEN#RHFERMIT, AFERETSER. AgINT kg,
B AR TERIRR S M FEGE R AR SMEA R X P, TSR PR EEFRRAAN
o RATLIXFERE, RENZNEATHRTRF)EE, #FE5RHMERRA 3 A ThhE.

(D) TH#PEPHEER, AT HRETHRXTEANERE, TREERIME, K
W, EXBRFEAEES, EEEARNIER. i, ABBROZEBEFETHIES 8.
AR BRTREHOBEE TR ENFHLHRBRSE.

(2) #EMHRY. ANETEXNFZAEN, TE-D#EERIIZRX S, JHKR
E— N HRE SRR, SR ZHER KSR 1, REEHER 0 MRS .
o, LT A malloc EFKHIETHT 6], FHxTZ#FEme.

(3) HRBRABA. SIHVECH 0 Wt R, SEEIR 2 H e 8 T #
ABER, EEAEFHERDAEHRENRSE, APkl ‘B HHid” REMHE, £
Horp ¥ B ) B A RIBERR A A BN, BRI G REA /N A B malloc 2, A ERIE
WfF. LEIENTFRIIR, HEREREREN, TUFEHEAFPRHRLHRELY, BHE
R 0GR .

2. KSR

UNIX RGN LIIER D THIThRERCE T 4 M¥EERLEM.

(1) R, TRATHZENSES APERS, TRAEE KR FRIE, /5
BT RSP R — S N5 B AL, WAL, VR er. B, EH S RMERTE.

(2) MR T . B— AR N —PMRERE#AT, HdidgkT7T#HERRN
ZIFTER) & R TR AR & B ARS . LBEESIT PR K, A ERZ ik
BT R AARTEALE .

(3) WHHHR. THHEERHTHAFIYET. BELTSHTEI B/EH
WAEGETERAE. i ZTENHERE . T8 &M TATENRRS DR — i,
X AR Bt ) 2% PR T T 2R 1 18 051 A 1 e ) A T B R

(4) T/|EAR. THREARBARE LB -—UHFEHER, S/MCHREEEAT
MAELHREHRPHLH N, ZMRAFETLOREATREE L0,

3. BWitA2

BRIGHER RO, SR EBEASERMAFEFIENERTER, HBATE
PRI\ T E S .
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WAFP I LR A AT AR e B Ok . AT T ER S T EME. —
A A vHEU B KA BGR FrE MM . Wt T REBE T B ER R, HER
HAERUE 0. 1. 20 3. WA VIH THN T, FHZTHMAESEN 0. Fit,
BN NEEEERE T 3K, BPEREV IR, ERA TRIEE 3, Mk
5L,

WMREBAHEIRFE DX, WSS N RREH, 25 ks s feAE
H, ERNEAENFD, YR EEERR, A& Ty,

4. 7

fE UNIX REF I REQ AP AB T A AB TURRP S 0T, Bk A, Stn
WEFFATREE NS FIE— DT BIAE, H 7 VO $U4T 1 BER .

8.1.6 UNIX RGHo3THH &

UNIX RT3 TFREBAGMRBOTIEE, YEHRFEM. B Ry
Ko UNIX REGOK SOy Sl S0 . BRSO 510 (BRI & 0fF). UNIX R4
HREWHEMIERFELEN.

UNIX BT RGEAT oy B AR SO RGFI nf I T X REF Y. RigREAYL
TFR%, ERTFXMHRE, SHEHCHIMGEH. HE, A ASREA UNIX X4
REMERY, BHRABRLGRSE. BRA—BREIPETE, BEAUMHREARERT, T
ARG LIBER . XFEHER M RAS T RMES. Glin, FPAaLEeE
B RE L F MR, HHEHEN, HHALRESEA A REER
(E—i&, XFFE, PRkl DUR VT 81 A5 S0 R 40 P SO BB RE 2 1) 7 S0 R ek (1 S A
e, ATUHEZ T I RS.

ELUH A4 UNIX RSB B &30 Thhg .

. LA mELEH

UNIX R, SCHR SN AR R L, s ol UR B R R, 3
WG WA EIE N CEH. WA 8-5 Ainh UNIX REH CiE&4H.

Lo [ ] 2 e K | &y e v
A 8-5 UNIX REMISLHFHLLR

Heh, O'SHREREMSIGREEH, YHRAFISHA G SRFREXE, I
t— B RABMAE T SR 1R (WA ERR), TEEXIFRENES
B HRXTHRBRA IV ASREOERR: N 2RABK KEHRLRELE)
ARG R, FRAEROZ S P SRR SIH A K1) "B B N B o
X, FIRAFHMAGTHRA M. BERAELLTHE:

(D XHERGKRA. BFE TSR HT G R PER U R A B

() FHERMA. FUFTAT R ER RSN RY. TR ARG SRR
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SR

(3) FRESIREH.

(4) BRI AES XK.

(5) H8liFric (Fodd = R B\ T I B 8.

(6) HHAPE KR,

(7)) HAbf5 8. ma =Wk, XHRELKR. THRERERE%.

2. L6 E XL

UNIX RERHFEHMEH TH L 530 ERE R IF . SO H F b
LA SRR RS Kb, SR 14 ANFA, B A S (BRESI AR
A7 2 MEAT. B, 1KB BRI 64 (1K/16) MNEFRIR, XERYE T EL4E
I ) ARt a) . 0P 8-6 Bk — ANk H R s B,

W4 (14B) MEESIYAS 2B)
T Flc 45
Myfile 38
Fé.c 67
ABC 56

Bl 8-6 UNIX R4 THBR

AR RS A E 64 M, FEEFEHRNG. SOEEEBAR. o
WERNE . K. U ERRE. MR RS EES R,

3. LfHaydh ey

UNIX RELHHYELSHRABRERIITR, MBS THOBA TSR, &
UNIX X REMEBESIN S FAE I iaddr(13], A TFEBZCR#EHRE. W 8-7
Bk UNIX REMB ARSI,

(1) BTk, iaddr[0]~ i.addr[9)iX 10 I H F BB ML STHFT & F RS B
SCPFHT 10 NSRS KA. BRI AN D 1KB, WY THEBEARLT
10K B, #iF RAEA R EERSI LA X BT ), EHEMES AhHEE
SR MR RS, DR R

(2) —WiaEF a7 R . i.addr[10)50 P17 A RERT SR B BT 6 0 MBS e B R SR BT
—RMBRES . B RR AN A IKB, SRS S 4 4AFEW, U RS ET
1718256 4~ (1KB/4B) BEATHRE . XFf, it —k/a# 34k, iaddd 10PARE]H T 256 4
Bi#RS, BTLL, X —RAT HRI SO S 256K,

(3) (A iaddr{ | )T AORES B S R B RES N AR, mREEL
EIOREE, MZIRAT 54 2567 MNREAEER, AT SRR SCHEAE 3 256°K.

(4) =RIEEFAH K. Laddr[ 27BN R SR =R B3I WAL, R E
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DA AR, WIRZIRET 5| 4 256° MREAT R, AT TR SO A R 256°K.

MU R LUE . UNIX RN TREE/DCHEAABERNIEESEE, Rt
BHSCFFRCHMIThEE.

4. AT EHERFTN

UNIX REEX FERBRMOERERABABEL. ZHEEE AP HTEFRAHR
EMNBHRTRHB RS,

5. B AHITHF LA S RIB4H

UNIX REGHTH XHHBRERR B EBERKENTI MR THNOBIREL. RS
AT CHRLRIBER A R P MR TR, UHFRARNFERS A,

3INBBELEWZ BKX R NE 8-7 Fik.

PR 5 & xitE AFERIINAE

)ﬁj‘ f'_oﬂ"set ......
21 f_inode Tl ®irmaEsIA
; f-flag
=y J::] f-count

E f offset

o+ R B Py T T

o (g ||
% E P f-count
il T~— |
% T~ BKARERITA
= E foffset | 7 /|

fp h .

L} \ f_inode -

B—— [
% F f offset / P NT—
& Al N £ inode ITHEFRTIT S
1) \ ......
x| B B N 2 e

x| f offset

f inode d

B 8-7 UNIX {TFICHEANFFR 3 MUK 3 At R

(D) HP XA R. AT HEMPRERRENLELE, REGESNIEN U
KRB ET KA UHERR. RERENBTFRKETRER, BE kiR
B P SRR R R AL AN, BUILAE %R R AL B BeVE b SO A 7 fd iR B4
Fro BARAXF S ERICHFBRTT fd R——X R, BTLl /P iz, 1%
RIS R fd,  FRGE(E AT 4 IS S 0 FoAt 4B 4540

F P SCHHR FF R I 53 BC 8 ufalloc 1t P2 5E K.

(2) MR, RGEAT HEN TR EHE, RBT I MHESSEEREE
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R/ S84 £ offset. 7 UNIX REFSIAHR, #EH %MK/ 5 R RAE %
giyh, Boh, BB T X5 f count, B THERF EZ O 4RIMHHEROEE,
WE TN FEES T AR finode UL/ GHRE f flag.

R A4 BL AR IR falloc SERGRY .

(3) MHMEEFR. BPEFRXHTEA 3 . 2MHPEER BRI
H: BAR PR KEANMN, B& BMIIHN SHFHETEE; EOEPRE-I 0, A
HE-ANE/SiE. X, W T ER3IHES ROV R ERTE R, 3 ik
157 Lk 8-7 Frw.

8.1.7 UNIX RGiHiG &2

UNIX REHERE DT AHFE, PFHRENRE K, UNIXS S B REFER MK
S, Bk, X REFE/BRENN UL SHRER HM . XTSRS ER
ST =N ED. REGIHREHTEHR.

UNIX RAETH ALY V0, BIZr /0 FILE M V0. VO [FH RGEEM,
Ak VO fEF H & 15 5 55 DMA. 7£ DMA AR %, £REEE V0 Mikfgs
VO Xk, Tk VO, EHRESEM Cache MFEHFAT.

. &¥&HkEs

UNIX RZEHPHIZEMH Cache 3EFF bR — B Cache. X TR 10 @it L
Cache %b¥#. 28 Cache FIF] F#HEZ 162 )M BB AL HEiT#FH DMA &4, FEH
22 Cache 12 /O #MENE S, DMA HLEIF| B 7 K447 R 7722 IR B 4.

HURENRER - IERE, BERFEERARBRETESZMX Cache 1. 4
TRERRERE, RERFIBEAKRRRHER. —TEEKEORRPERER S
Cache I3RSt . B— P TR&ES. REMVIAEBRERRRFH—MEEAD. HH,
MYHA (RES. 19 VB BR—thE+T. REOSEREANEKEER LRUE
e BAGMX RS - MHERE, RELYHMAE S X EE & atet, 40T
BERF X — PP X ML 5 — MR,

2. FAAF

Z8rh Cache T X FFRESE . BEHXFEAIBRE & . B —FEPNLEER TERZFRE,
WS, TENHLS . FRBFIAT LM V0 R&E. tERBERHLHEE., /0 ®&iL. X
WMERBERTE 2 ENMAMEFE—HBRERE, Kk, FHMIIRMGE—%, —8
—ANFREL T, ERMKRT . XMEP Cache FFE, b Cache I LUEB B, KLLTF
AT AR EE—SEER,

3. A&+ 1/0

TR VO BHFBRHAT VO BT, EERENBRS 2 64/ DMA, #17E
S0 10 HREEFPHEBER, TREgRY . BETAMmMATEME, o T8RN
2, FBREETENRENMEE, TH, 10 R &EETF 138, EE8PREIE
fERR .
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4. UNIX &%
UNIX REASuRW T 5 Fhiks, HIMAMa0e8. MiFkahaE,. Lim. EELK.
FENHL. AR 10 245EH FARM R E. F8-1 FirbR&M V0 ZRIFATHXER.

#8-1 UNIX hlig& /0

& T4 /10 i Cache FEIF
RIS 58 A R A ]
R B ) 28 Al B A
i TH
17 7T
FTERHL 7T R T

5. mE&ERIEF X

(1) AR, UNIX REEHEMEH R, Bl —AEREaTE.

— g IR S BIEAG WX .

ATE A A ANHRREW A TR R A ERET, SRR B
A, BB, MR EMRE, ol ERBATCE T A RRPHEREAZMNX,
XEETLE S AL MIMERE. (% ThREH breada 1T FE5E

(2) 5. UNIX REE =ME5H, -5, RPEMERE.

—BEFN: BEMXPTHRBSRIME L, BHEVERFRIETH, H bwrite i
ek,

RPEHK: BERLAEHESRETRETRE, %I H bawrite 5EK.

HEIREAFA: EAFXHFAEERsRE, MEEENXEHETESKE, REER
HEMK, HEHBATRBERIOERR. LYHIBRERIENZE XA, #ﬁHﬁTaAm
fi. & bdwrite I FESERE -

8.2 Windows 2000 ¥#:1E &%

8.2.1 Windows 2000 #iR

Windows 1 R G Z MR A B 0 7Z dh2 —, H7= B AFE Windows 95. Windows
98, Windows Me s m R #1E R4 Ll & Windows NT. Windows 2000 i 55 2581 24 .
M 1985 &EIT4f, 1IBM ﬂﬁ]*—j’ﬁ‘cﬁﬂﬁlﬁ’ﬁﬁﬁﬁmﬁﬁf #IER S 052, HXKAEHEH
Atordhit. 1987 F OS2 G, MHAAFGIT R TECHEHEZH BERS.
1%Mﬁmﬁ,ﬁﬁ&ﬂﬁ%mﬁﬁﬁ%mﬁ%%,,éﬁnékliimIﬁ,?ww
5 H 24 HIEAHEH Windows NT. fFAHZEHEH Windows NT 1.0 £ Windows NT 4.0 i
AfE, F 20004 2 H#EH Windows 2000 (JA¥ 14 Windows NT 5.0). Windows 2000 #
% ARG 44 T Windows 98 1 Windows NT 4.0 R B R I hRERPERE, (U8R T AT St
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FREM:, W9R T MEEBRSIIGE, BETRNETENASRRA, HBETRWEN
A T BT EAE . Windows 2000 # F — /MR A & Windows XP Fl Windows2003.

Windows 2000 Z— i EH A EERSE, HA R HRRIT R TES MRS 28 LK
32 fARPERSE, LA PRI 32 (A BE RS S RE R RO BT IE . FAE © IR 508 M R A
21, Winer#REN, R, XAZROqNHEF#ESEN.

8.2.2 Windows 2000 th ISR IZRI4E S

Windows 2000 #{F RZEX CPU & B ATIA B M R ML AL & R A LU &S,

(D) ERBAES (Z#HFE). BLE. WNHRELEM. REWIHEMATHKN CPU LiZ
ITRERZNRIY, HATTLUEEZA CPU LFEAMIEZET.

(2) BTRHATEF/IRSBER, Windows 2000 4H1 4 £ MR & 82362, SRS
RAFRFEH LML, BRACHRBNMANBNE S RRGIER.

(3) Windows 2000 ) FELL R EFE R HAE AT S LB, FHilid 5 SR &1 i .

(4) HREHBETFECMEEN FHEZAARE QR THERMER.

(5) HEREH, EANAELARLH, ERAIBMELLLBENTIH L,
SV CPU, B OARBAR G . BT HATE AR i AR ACRE LLAh, 24—
MR MERT Eo RN, BB RGBT LIS L.

(6) AJLAZESERR(R LRI, AR AA RIGH A REERE .

(7) Windows NT JR#% 17 LAZE Intel. MIPS %% 5 CPU Lizfr, B FHimEER
X[, Windows 2000 FL7E Intel LiEfT.

HEMEENSAHHEERREE, M2 LENSYEREE, #HNARENRE
P RAR LI Y B R AN A R R R S al b SeH.

8.2.3 Windows 2000 shii2dyscin

1. A2 64 Hy A,

Windows 2000 1 FE R LU LB 2 2R R

(1) EHFEFRAT R .

(2) A HiZHEEE AL ). TR SR AT U R A b A S

(3) RERWE. WX, BEHO. FSR%. ERFRITH, bifERgH X
BESMAZHRE . REARBAR LS E, SRS/ HR%.

(4) FOH NG, FROMTRETRELHN. —NERTUSEZ /MR,
TR AR,

2. HATE R

£ Windows 2000 1, B H—MHRMREHEN, FH5—-IRTH. #E
PATIS A B A M 350 . R T MRS . SR EN T A SRS,

TR A —NEEHSER (PEB) #ik, R4 NEIMGH LS EE RS PEB
. MTFRPRE, FINRRITHRRNS, MRIEL AR AZIEBES, &
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BRI RN BN B, BFRIE “ WBGHRE . N B FE R SR AR [ HRAT 1 P9 B LAt A8 o) 3R 41t
), TIHRAT ABEREN SR AT R AT RSIMR L . SARENRE - EEEN R
2R, AN SR TR R K IR E RN R T

8.2.4 Windows 2000 Hh £k #2 #9310

1. 42694 %,

7F Windows 2000 1, —AREd1LlF JLES 4 # Ak :

(D) REPRRF. WHRNEFID, E5RER XN,

() —AHETHEHFBNAR, ARERCPU BRE. HTRIELBYRE, Xus
FROABRSEEREITHEERES, ZEEEREHTH, FREILFFRONE.
REGEHFFHAFLEFFEMN, £ CPUNLHEREN. BEOERFITHE. CPU
K&, BENEZEATTR. AEREEHWHEINEFRS.

(3) WM. —TRULBEZLES TRITHER, S—MREEBARP S TR
ATRHERA .

(4) —MEZEBREHNFREXE, AR TRE. D5 EBEESERLEEN
8. R (GRS METHEMXE, RAZEENRY . SMLBRE -1 RB0g, FiHr
KRN RAET ., KRS KHRRBE CPU KIS 3E T S2E K.

2. BAZHRE

KESHE—F, PITHREZENREAEANZEIENRERM EXIA. AEESENRHT
HWEHBENRENEN. CHANBETFERR: &7 CPU K. BUTREFEN ARE. &8
RIEARER . LEAFLAHEL. LEIRE. Windows 2000 RFBRAILEG LT 6 4

(1) #% (Ready).

(2) %A} (Standby). & TZAHREMEECETEANE BT CPU M F—/MUT
HE. REDEA CPU HEER — M & AREHLRE.

(3) iZ4T (Running),

(4) 4 (Waiting).

(5) ¥# (Transition). MB—NMRECHEFNT, BEFICHEEMHRE, It
BN RRES.

(6) &1k (Terminated). KBEPATHREHRAL ERE. —BL L, KENERTE
#HMER, dNRERBBRE. WRBITEE —IRAREN MR, CETLHEERNS
EFvimi, HERERE.

8.2.5 Windows 2000 #iBfE M E

Windows 2000/NT +, EAMFELERERE. SRAREERHEREEANZS
MeERE . TRLAEHENRABFH— M EIRER, Y AR RFEEIRE".

BAGEBE N EEARITRELR. ZMERN THEEARES | FHAMEESR
FEEMN. KEMNSHRAERULEORARCHEAVIE, MEEEFTB TERARRIT
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) _EiFa.

Windows 2000 $h47 3% # 32 NEFM LS, HIXEMRAER S RFAE: LR LLEH AT
TRER . ERTRERRLELEND 16~31, RENBFAHNGREREE. REPAZH
KEMRETEMERZE, RELHh 1-15, Hd, REZ 0 IRLFEHE.

Windows 2000 2 5 X ZEFHRIERZ. ME T BRERERNEBEERERSSE
AERATH, AR a5 R EMRAT, it S 0ERERS TRE, RERE
MAELAFIRE . BITHBRIBMEEAREER S, YABETH, CAERRSES
EAHMEEEMARLER, ARIEABEZHEZET. REABAGEHRNE, BRERN
KB4y A R 4k 2 2 T B e TG

8.2.6 Windows 2000 8N 7FEHE

Windows 2000 WA FHERXHNAEF. FUENHEART L, BHLUTEA,

1. #4325 Ennt

YER 32 fr¥RE R 45, Windows 2000 124t 32 frettinl, FEit, TR RS (A
B &k 4GB (27B). HP, {4 2GB i 3GB A Al Huht2%(a], &% 2GB 5 1GB H i
Ot EE). P MHE A WA P AN OSRBEIE, #FANS MELER
FR: TRANFHEEEOSEBEFNR, MG HEERHERL.

2. NAESREERK

SCRFRTTRBRI AR . NS U, ATEENER S,

3. FEBRRKNAPARE

WS FERAKOHSFE, RESHEETRENLE, AFTRELUESIURERE
PHBEGURNIE P EEOIE mafdEsn. $ESENE. XS TESE
CNNE P ERREMAFHENE, 5 AH BRI B2 8 H R 8 R X .

FEARSEE E, NAEHEEEH Windows 2000 TS M BESERFE AT, Hil
FEFRERTE R APL A XK — LM P 5454 H9 KB . Windows 2000 A EEEAE
B A AH S ARG 43 B8 A ] AR A 11 S S A 1

8.2.7 Windows 2000 RIX R4

. Windows 2000 L4 & % 6444 &,
Windows 2000 L R4 R G LU FHEEA:

() MEMMTY Btk LREADTEHORARLRGCH RS, 0 Windows A
R4\ DOS ] FAT X R4, 0S/2 MiFHEfE SO & 4. CDROM X %K% (CDFS). NTFS
Fo HIFF XM RERBZ RAIMBHSIAR %, WaTH HPFS & FAT 4K FRCHR%HK
&1 NTFS #% ..

(2) ZhAEIR K. Windows 2000 L ARG T —~ANBAM AN LIRS NTFS.

RAMKNATRENZLMRE, eoTRE ., MES%. BAE%. RAID SiEEH.
IR HXE, UREHELEFEMASRSEE. N THRA B XA RIMER S F)
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R SN R RS, XRAGFBEH 10, CHEGEMTSER, XL
45, BEIRF LM XHK B LMENT BS (LR BAKER KT 4 255B) 4.

2. Windows 2000 X+ & 4,49 =30,

(1) Windows 2000 3C# R G H A LIALEIR A 7 RS RO, FEkcH. H
FESHMRE—F, BREINSREEY. XHNSH V0 EEBHTEE,

(2) NTFS. FAT. HPFS H XM R4, WA REWKNEF, BIAEN /O BHBF
) — E B PR LI

(3) RPITHCHRMALTT T CMHFR, £ Windows 2000 AT A BN #FRRE —
MERNERULC R R AN S,

8.2.8 Windows 2000 & & EEAS S

Windows 2000 H R & FE A A LU T4 4.

(1) ZFRBETP VO k.

(2) R ERRAEHEMRI GRS . BEH V0, IHEMTEHIHER
g, EHEFIEINFZRX LR %,

(3) AFRAEH QNS RET BN REFRBREE.

(4) RUIRFEF, @ATRERDEFOIFR T, SR A% TIE.
VI E@S0E SRS MR

(5) FRWANEFRRRMETTT 70, i SpshSNMEZE 5 L.

83 DM ERS

PHARFZHEEHEE L MTEN (LHEB) HERLERS, B, HTiHEN
RYEAF % RG AR T 2R RS

KRS ARGEMEED) Sk BHERMELLAENEE. FHASEIRMHLENHET
fi, g S EAMRA T ENRAER L, WH, KM R REN LR
FH—6RNERBRZ. B4 FENALR ERRESGHN, XREHITRRLM S —
MRE. BTHEA CPU, FTUTE—MELH S MES HREE DB T LT 4bH,
B REREZ B RHFAT .

TALEN ARG GHERRTTTOH AR RS TR EHL M RSB R, M5 iXeEH
RYAPWFEARY: B-MERERERE, HPOLEVOLEEEEAN . XL
REMARLT, BEEFETHEFEXT, B MENEES RS, Bt
TR B, SAREEHEE B CHUR A28, XL YL a0 S BT & Rl L,
R BB RIS AT . RCE ARG LRI RGFR N 0 R IR RS

8.3.1 AHABRERFHENYE
SMABRIERERA U TR
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1. M

FHX RGP BEEEN M AN ER2 WA REME. BREN, REETA
5 N AZ el i P ARAE B RIS AN 2 — 4 N4 i R Rk i 0L, TR — 3Rl A 4
RN . RGHIX —FFERR N IB AN .

FERME AT LI A ZE L. B R R P AT SRR k. R
R Bl LUARE AR LAY, wnl IEH T REEAERD, FREFREADLhHRE
TEMIE N B

2. THEM

PHRARELL RN ARERAESMTREY. MBEXSHBHHET, T h9ah 284
HETMERTHRMN TIE. BINREMATHEAER LR SIS EMNZHER.

3. SfE

ARG LEITRIFHIMGEN RN L&, A TEGHNEE, R0 A
HHIMRRERBEAE . —RUEK, A5 KBHEHLH I ENEFANEESTERE
HREER M MR RE LEAT, XM B EROVARER AT, Ml — M E R
N RV BB AT & M R L BR A BB () 4T . DRI i i) BBLE S E S A R 4 P L
B EtEaE.

4. fhgEi

PR R, REMEE. 2ARANEEESN. RE-GNBEHX
TRNREN TEGR: NBERRBEAMEEFRRE EEB0HEALS3EA
FIER RN AR & H T2 R R iR .

83.2 #RIIB

BRI —PHEBEIREN -GNBEBI S —4H8 L, Am iR
ERMHL EHAT. IS FEXRATH AR IBRE B TFHEOHR, F44I A0S
REFFEM T RS, MR EERE, BER%NOMeE. #$EIBXIEAUTHFEN
JRE .

1. A&AE

HEHAR M BB ERY AT B A AERENY A, FRANBEITFEH, MR
N RENHE,

2. iBfEMEAE

T LUK AT B[] % 1 i R B B R) 49 5, CURBI e 140 B 45 P 8018 (.45 3
. KLt HRFABEIATEIR SRR, WRT K SCHHEE K THEEAS, 0
B R 2 R B U T B R b &

3. TRFH

EAT I B K I RR T IR R AT RE TR BT . — MG E AT LT B E 5
SRS, A LHEREZAT, MR RKEETALNIT AT EF A, XS ERETEES
MRBRIE RGN E AL,



260 BIERGEEANH (Linux)

4. FIAHELFTR

— AR LIS B A L, BRI A e R B R R

AT EHETE, EAMKXRETRL THNAHBTBHE . 2 ER TR
R Rl R REERTE. ERHENHERS. TENREBIRAR. HR%
PR ORI B b BE A

8.3.3 SHRHIEERE

FEPAHXRG S, FANERETFETER - NRET, SNEEHRENEPLH
B, WAFE, Rt URXZE558. 8. 9%, R, £ ER R4S, &4
HUHLRE, RAELZENE, B, EEFRXFRXRETHRHNH#RRS L CAE
EH. EAARXARET, EXAHBENRASHEERPIRRAETHHBRLEEL. T
RN, FEXHTUFILHEE,

1. A

EMEEBEERXRT BRI RETHEEHNLFXEA.

HERXRR: BOARRARBITORFRAEIFN, FAES QML BT, Bl
EHBEMNPITHRAENEERREEFN. REBRREXRREHE, —£HEUYCREUEA
AR

E— N HOES EEXFRITXRWMT: .

FAMB R —#HEPHABDFES, HAEBZHHIT, Wal&rxk: A—~B.

# A—B HB—~C, | A—~C.

RE, BrFMFE—IREER g HGE A, B, FA-B, 1 A §IRAIER<B 1
BB FATANURE NN EBERE LC, AAH LC(A)<LC(B). —ANH{EH At ia &L
ARA KA FA B B HE.

2. Lamport X ik

ZHERTHAXMIRES, FEEUTEE: OSARRLEH N M AARK,
P RHAE RS I ~N. BN ARAE - M RHEA TR E R ARG, OB
HIMGL RS — AR 3 5 — AR B . @8 &M B #7EH Re 8 py EHHI% 2 B 1
M. ONKRLTEN, FEHMEERTUEEABENE, AES ¥ AE T,

Lamport &£ T

(1) HHE P KUY R A FER, 2 ERIEE R Y BHE 8 CRiERF |, 3
RiE— Request(T,i)iH BT H HAbHE.

(2) EH34FE P WLE| Requesy(T;i)iH BE, X THEBRAHSEA )P, HiiE
reply(T;j)48 BT HoAth i 2.

(3) HEFE P2 LU BN KA BT B AT LUV i — N B R

FM—: P HBIERFRZPEAN B O T E RSB E.

&M Py MBI MBTE AR SR (w8, Xy 4 8 1 BEER A R [
F(T;,i)e



B E MABRERLAELS 261

X, BT AL R e E AU A, SREE SRR, {BHR R,

(4) Pillid&iX Release(T:, i)W BRBERUE T G AR . ZHEEREAKA S
M, HrEides Al HAbEE .

(5) MR P WIS P, (1) Release i B85, (B B S MBAFI T i# 2 P; ¥ Release(T,,i)
HE.

HFUER fF, EEIETFEIN-DFHEE, EP(N-1)) Request #§ 8. (N-1)/> Reply i
BEULB(N-DA Release i & -

XMELHEEREXR, HAT. L8, A2 EH.

3. Ricart ¥ ik

Ricart 8% %} Lamport BT T — 2 {k, 7 26 Release i KU 2= LA AL SR 0 8 2.
Ricart Hi% 5 Lamport HiERI B4 .

B AEE N TR RN R 2R A o LR

(1) 253375 Poa KT BIRET, EaRH—MEK Request(Tyi). B8 2477 A bt
BPHME. FIXFHEEBN B SEA qT, REHEBRIEAFTE b,

(2) *437% P, ® Request(T:,i)fF, & FAMNEATALEE,

1) R P EATHEAR, WAERKE Reply R

2) R P IHFAFEHFEANMAE, #ARE Reply (T;,j)iH BL A Hihi#E,

3 WR PERHEANIERR, BWEIMNBTE P Request ZJi7, NIRHEIHIH &
AR qli]P, HERKIE Reply B

4) WR PERFEARMG B, (AU RIS/ P; B Request 2 B, 4K 394 8
TN LEEM qli]h, HFRIX Reply # B4 HHF2 Pi.

(3) WA P, NPT B HABFRERE] T Reply W8, BT LA W) F U8 HE N Z It
HE.

(4) “JiRE P AT IR AR BLRT, EL&E/NHAEM Request K% —1 Reply #&, Mif]
B .

HEARFEY, HE2N-DEHEE, HPNN-1)/ Request i 8, Friltig P, EHANIER
Bt (N-1)7 Reply # B\BA o iF KAt #2171 .

AL F e e) Bk SE H FE RO R R, AT LB RIE B LR .

4, LMk

LHEALHRE - AR, BEKEN 1B, CRERKREN, HL IR
B RSAEFIAGH . &AW 7E i R B R DR ER, R e — AR s
M AT R Gk .

ARLHEBEF, S P 4 EIER B A, R 2R A B il
FXRf, EEEFZSME, BANGERAX. BHIERXE, BB ES TG HRE,
WREE SRR H AN ERGEA G RX, FEEESMEAEL TGS, @8R
FHRE MM, FTUERE AT —MEESARRKX, AN THENELR.

TEAE R & RRARIERT, 2 LA A




262 HERGRERMA (Linux)

(1) ZHRIFN AR K RAF P REERKERB T, UREGFHBASE. —B
ROX PR B, T B R, X E AT .

(2) QUEZBAPEE M REH SMERE. —BRMOMER, NILMEFE—
TR, R E-E AR

AN

A¥IENBT AWMERGRMEZ % UNIX. Windows R4S AALLEH, oA X8
ARG T BN, R FTRUELAGLGHZDOMRHT K,

UNIX 2% B H SR P 3455, THHM. B LG 254484, 10 FLdhfFilHLK.
FEHERER. CFMBFHSE, BT EASMGEMEZGHEA,

UNIX 2%, @tfeshsmb kbt Rk, h=oMK: APALTL. $F48
LFLFELER LT, HARENT R4, THRAZRE RN SH SRS AE L,
BAZGRAER 9N, EMNAE—RARATTIAR., ASFTERALFBAABERS
N, REAISMAT R, UNIX RARIHHH =K, @ X4, B R4 otk s
X# (BpiX &L ). UNIX 2469 B ReEMAHAH OEMIRB LM, UNIX 24P, 42
VAR A AT B BN L. LB BRI XL Fa &IPSR, £+, @
2EAAFT, RIFTET (REFI T EE4) EANFY, LHOHELHEARLSE
FN HFREK PG BEAERGETRE, Rt XL LA LBGHE, oF
ZTREARGEE, RAAMAMEE, RGN 4R I GBIBEMA A, AP 4
WEMRE. IHEPAGLINTE, REESHABEL, PFFEEPELILE.

Windows 2000 #4F A4 A4 $iltf2. S EA294 8, KA TEF MRS BEY, #42
BOATF LA A: A4, HRBFALUTE, RAATR. mENRR. b
FRASMA: SAEFRE, —AHEFAE. MRS AGASMEIK,

Windows 2000/NT ¥, A R&9EE KRB EA, SR BERE LM S HHENSHA
HABKEE, AATERARREA. IHRGARKERINSRA T @b at LR

AR XRREZHKEAA O EINTEMN (AEB) LT LAGE, SAENELHH
HEARLR: F-—HARERORA, F AL 4%. REASAX A4 LM
t & AR H A XIRME % 4,

SHRXBEZGAAT FETABRURZAGBEA EOM, TEM. SHE. oM s,
RAEEBIPHAXRAERH FROALH—NEFTETEH L. S FAXARTRA LA
R Y. EFERRMATATHi&k: FHEF. Lamport Bk, Ricart Bk, S5 %.

g & N

8-1 ViBH UNIX R H A WPLy: A,
8-2 B UNIX RERSHE AR .



B BUCHRERLLH : 263

8-3
8-4
8-5
8-6
8-7
8-8
8-9
8-10
8-11
8-12
8-13
8-14

HEH UNIX REREERE R IR

88 UNIX R A FFE .

PH UNIX R4S Linux RAEAEER ARKRRF A
Y UNIX REM L RASH I BR TR,
Windows ¥R 1E R4t L A MBLEHE 57

%8 Windows #ERAKIABEEE H R

fH AR HRIRIERS? AIFEW PR E G2 2
SR REX TR RS T R4
DX RE W SEMB R ? LA R
BRUERGEM T AR SN E?

FHE LTy [ SR BRAE RGN 2 AR 2

o B o7 AL AL ) ) SR MR A Ay v S 2



F9E BRERGHREM

AEE S HR

M HAE A BB L, Mt ENA LG EOHEARAEN, £
Byt EMAGRLHRSHATY, RUEAGHZLOMEAERRMGE, KE0Y
HE TR RGN TR — kP, BIAENFS), AL FRAT AR
RN R G L LMY N E
RIEZGOH WA
BRI R 2B
PR RRGTFTL

9.1 BRIERZELREMEMRE

BEE AU B B 282 ANRA, AT AR Bk R, EH, BORFHLX
Mo af, RO ERRSQFEMEETENRES. BETENNKNARER,
MMEBEHTE, EEPEKESHETHEIMERTRES. tHFE, URAF
HAh&iEs), WRMS . Bk BTXMH%E. AMIEERTEHEAR RN THENE
EEMAERN, BERITENRERETE, IRAMUER RN —MiiRES. Aee
NHFER, RMEREERETE, TSRAHBREANGRSE. AMIERIEEET I
AETHARERFRRZ SN, FREENMS LHERRZ2K. I ENRSED,
BAERGREZH DO, FIURERENZ MR MK ZSRBNRE, RTX4 %L
MR, MHFAR LMNAREURZEREN ZEHRBFIRERE. —PHRTE
HfE RGN AR REFRLEMRE, TROULEK L2 RBEE.

9.1.1 HHENRAZERLMNAE

o AP AR SR M B

() BRKE. mFEE. KK, JOK. R, ReFE TR GEHN R KA
AR it EER —E MR EF . TN A ST RAZRIINES R vbdr, 55,
B&NAIIARAE . RAEFHER L.

(D) HHHRSE B SR B MK ERE R MR FHEIR L. Mg
HEHR. BFBR P RIS,

(3) AEMAPMERAAS. MEERASER. KEFTR. REHR. ZRREFH



FoE BREREMTEN 265

WM g,

(4) EEM P AN EM ARG R B . AR P E R AR RGNS SOKA Eih
TIHCHHP . W&l el e RAEM LS EREM: F SBERE TR
H R EE, BN RENLEER ERE.

2. WHEMEL LAY NE

AR RGN BEEREN A ARMER, H-BKE, —IMLE0TEILRE
A =R S R I a5 e

(D) REH., BREAZINFMER, L. &R ANEROTRAH G
1. RERNAPARRTFRARZEHFREMER.

(2) ¥, BEELAEBELRYMEST, FREagiE&htot, RAEA
FUA GBI O Ffh BB R L R IB B T RE S BARAZE N B AR . BT A
PSR e .

(3) aTHME. ATHMRBENAERATE, Titfr, REFE, SRLARTH
(s FERUH ™ ) Eridl SR BE AR A2 i) M 79 20 AR 45 BRI Y., ASBEXT SRR AU 1 A9 7R BUBLUIR
BATESNEI PR .

912 BRERZMRLM

IO B AE R R EH R RO, iR RGO TSR K BT IR AT 4
CHEE, PIURERANZEMRRETEN AR LSO N EERE. HEA BH
BAE RGP R T AR BN ARG REFE RO, Bk, #ERENZLHHFE
XE, MAALFIEE:

) HEFRIVI R FH]. AR U )42 7 68 B FOR 1R A 7 2R BR800
BT R AT, B v ) BT L A P 4 R R A T R R ke
i, 0 H SRER ST A5 1) AT LA E AP AN SR R . AR ME R B U
R EEE R REEY.

() AMFERSXNREN. WEEHERBREREREPH N EEHRES. GH
REERAFERZLRZ N, BEENFERNARREENEFRRRL. Rghm
W E LS RATE N RRBRAEAMAE. EHRL EANERERZ MY
SRAEFIR TR Z AT, BHPEAFET.

(3) #ithES. RRERENZALH NS, UWEMRL BN, e
ML EHRES . FHhREDRMBARENFHREEMES . HO0 MAREE, &
WA g &%,

(4) ME ML . BRALMERIE T EMSEEN BRI GE BER A2
SPNERRBEAT T . GRS, B R A RROES A,

(5) MFER ARG MRS ME BRI T ¥ R 6645 B A IF Sk 307 a4 B
PRI IR O 3 RO A 7 3k B PR 5 R R S I

(6) RRMHRMBFNY. HREBFERARELLHREMY — N FERE,



266 BERZFEHEENA (Linux)

MR E AR E PR - 2L BN LR E, FEATeFEERE IR REFRT
AiBfF B RELFRER.

9.1.3 HHHRZERLSHITMIFE

AT RER R L Tl & T (F R 2 27 8, W XN T & &M F
HrEIbRME

1. TCSEC #7:f

5 E E B 8 E 20 4l 80 AR MR T — A BN RE L LT KA, LB 20 2
A BAXHSRHMERRRBRENIE, KHKEHD “BILAF. EHBZO0MEALER
EEEK “A{EETFEHREIF N b5M (TCSEC—Trusted Computer System Evaluation
Criteria)”, #HA “BEH",

TCSEC #itHHRLAMZLBE S D. C. B. A UMNE%, B/MEHNLE—A
RENRA . A8 M RE%EH: D. Cl. C2. Bl. B2. B3. Al. Al, X 8 MR 5I&
e LR ‘

(DD%. DEHRE—I4H: DI &. DI ZRITENZLNBESL, BIOMHENE
GRATFEEN, EERRERABRESBIRE. B, DI Gt BH RS E R
H P BEATHRAE, BRAFf] AERRT LL B ch st A 20 N R 4. 1A% D1 K H9EE R4 A DOS.
Windows 3.x. Windows 95 (RETEH X H). Apple A System 7.x %,

(2) C%. CHEABERRY, B C1HC2BENMEHARK.

Cl RREFMZLVIFRE, BRXEHE —EHLESRY, W4T HHEE, F5
PR REEAIVH N AP ERTENRETLA LR, B4, Eh C1 BEPH—
e, &AM ER AT RATE RN —SREFNEE R T RETRR. ¥LE Cl
RBIERKH UNIX. XENIX. Novell 3.x ¥ BAR A& . Windows NT.

Cl B HIARZAAET AP BBV HBRERZIR. Cl FEAREEEIHAN RS H
PRYTRZSH, FUMP RPN EREEBE, TTUERRANEE, KRLE
GE B By A VR S LR

C2 443 b3k C1 ZMAREZ M T 3T, 513 T2 RFE (HAARER) i
SRRFIE. X Rt LA PR ERE, #— BRI THARITEERKRS. FHARELL
AR BAL BB PR — HRET U, mERMRFNYEER—ER T, B/,
WK B ZhIRE U e X 215 B AU .

BROREREERE REBRHSH, BF00107 0 EEBER 2% RN
PR .

C2 RARLGERA T REF . FIMFFHRERNEHN “L284”, MR R
RWH) AR EERAK T (SRR RAEL) %, &3 C2 RiE g
fERZH UNIX. XENIX. Novell 3.x B ®AR 2. Windows NT.

(3) B%. BEABHIBRY, HEMRANARK.

Bl %8R4 “PricZ2MPF” &, XHEBHAXE, EHLE C2 ZFEWER. “Fid”




FIE BRERZHLREN 267

RM ER—PNER, SN RERSHFITRATRMNEZRPN. “BH” REX—%L
PBitrEEAR RS CnpLg . NARBFRTESS), MG RREERENEF.

BEGHN T ARENEE, EHENPHE L R, nEHSHNERZLRES.
EX %Y, W& (. CTHERS) LAERREHEIZT, PATFHEE BRI
HIBLRR -

Bl HL LMK EN RERRE R €. BUFFAMBI#MASHE R Bl ZiHEH
REMEEFAE. BiTENAR Bl RHRERAH AR LS BRIERL 2.0 ;. R A%
#) Soft0S % .

B2 WA “HHUEIT”, BERGHEIRETHAMNSRINGE, MHLRE (WML
¥, RUERABE RN R HERLEH. Flw, TSR & TES, BRI
WHEFRATRERAEE FRE.

B3 FRh “ReE”. BRMPF TEMSRAmETTEEREEEMNKRL, iHiX
—HRABH R LLRENTHE . X REAFRLEEENLTH, FiHHRESHR
ERENZEUEN, FREKE .

(4) A%, AFA “RIERRF”, HFIEHHR.

Al % WSEBLRIThRE BE, TERAT BI %, R 6aAE FRUH TR B K.
FEARIES A AER K — B R RO E RO ER. X —REMin— /%
SREZRMHBOTER, SROLEMELFAMHET XM ER. Al BERHK
REM A B4R L AR LERIE, UHRBAZNTES RS, i, 75 A REE S,
— R IREN B8 M A T B B BT LS A AR o AR BR

Al U E: HAI RAEEERMRAEIHANZE.

2. CCHrift

1991 4, EMRMFRIARIBEIT, . M. . WIUESE T R4 5 E A A
KIS EIBRHE—E BB AR LW ERAE (ITSEC). FE#E & MirENEENELHE AT RN
K, BURERE-NME—WERRE. EROMEXRBLERR RS T —4 3t
RIRARHE, T 1999 4 7 Bk T ERRARAEA LRGN, Bk EErir, My cc—
Information Technology Security Evaluation Common Criteria.

CC AHHBEMEHUR, — AR —AGEEAT RN L2 IREEEN, 5—8
RN TERAETHE KM E X.

HENRBRBSRILLMU T AL RKNLLTIBEEN, FHHE (Class). ¥

(Family) R (Component) =/Z. B RME - %4 FE, CC HEFE 11 4%,
BRELES T HRLRAFETE. SN T A REME, S RETFHRR
REBW, BNEFEARPBEANAR. SMEAET ARSI, — A E4H
BT —HBRNTTERNRETRES, BEM CC fikiEiLThheet, NEexta et HaR
gre — AR AR AHETI IR R IR BEFI B8 1 IR R B

RERIEFRARTAELLDRTRAR, B “K—K—Af" HREQLBE
XTE#MLERENTER, LEE 10 M. ATREGILEHALLIEERNELE




268 BIERG R B AR (Linux)

FEsK, CC#E3IANT “f (Package)” MIHE&, LMRMCE NERW T ERME. ELeh
EFRZ, HHLUAMBESENT 7 M E2FIFHS (EAL). X 7 MEHI4AIE LW,

EALI: IheetEMiiR4t, iE® TOE S5Ihaesagif—2.

EAL2: #HtEidg:, iF¥ TOE 5R&E RIS —3.

EAL3: T#HZ LI LK%, ¥ TOE £kt FRA Tl LT,

EAL4: TH A EMA SRR, BEARFEFL, iffH TOE XA TE T REMIF R
BHee TRy,

EALS: ¥RRALBIHFIIRLE, FH TOE F/H T X T it F a0 & & TRy
EENAH T EXTeTEEK.

EAL6: JEA LM UE WHFIAAZE, 1EBH TOE @it %4 TREBAR R A B =R
FF e T8 v ik 31 7 B K XURS R 47 (B B

EAL7: TERALHLIGAE Bt FIMikgE, iEHA TOE BT L4 thReL /R ammpRin
.

CZRERIER BRI R = ST e, UEESRFHPAERELZAEE LR
AfER. —RNE, R2EREHE. BRSNS, NRHBERER~ &,

3. G ENEE ARG TARPFAXSER)

FETF 1999 FMHfi ) CGHEVGERRELZ SR EHR/r#END (GB 17859-1999) 44
HEIGERRETLBEEY S I U FHEANZH:

BILEHHP BERPL. AEHZRERPIGFRFRAZE8 4RGN, &®
FHPRHPARER, 8RR P38 L5 S M.

B2RARGH TR Y. ARNLLRPIFIREE - LE T F LR e, I
SR, EH U R I IRERICR, UERE R EMAEHERENBY, of|, HPMmH
HRYMEER, FHERFXACITAREEE RS,

BIGARERIERT L. ERNRERPIHE RS REH TR SN FTEIEE, 3
ik in) & MU ) S RIEE LRI, LLU R SRARIC G %24 20 5 BRI U ) F A e SRR
SERAT T X R ARFIR . BRTENARE 3 RN REREE: AT LBRIERS
2.0 Wi, MR KFH] SoftOs %

BAGNGEHRRPR. FEAEE I RNALEIG, HBTESEFHLHIR] R
KEE o MAECBM M G mas i, Foh SR o E R HIUA i & 6 ) 3 & 9 F7 L.
B FIBERE S .

B S JARLBME RIS, ARORERIPIEIELEE 4 BRI, JFER R0
Vi IR SGAE T RE, F1 FTA 8 1] & % U el X S0 F U7 5 30 . A RA RN ITEERE S .

9.2 HBIERZGEHLENLH

BAERAR LN GIKDIEERBT L IRER P SR EHLRSE, By & M P 4Rk
WHHNRGERRU R INE LML ARG, PP ROBERE. S22 b iHE




BOE BERGNLEME 269

HUARGE 4 1 Bt YRR P 48 B R ) RS U
9.2.1 ATFRIFHH

W RPN B — D BRI 8. 2 ERFP, — AN EER N ER
BIFEA AT W AR . BRE R Y007 LAZE R4 h 4 ROt 6 P R (R WU AT
BN ELRP, RELRFEROERL. RREEFR. B, HEC. 28, 27
BT B

MEEBRONFEZEADTE, FERARMEUNGFRREREIR. T8, FHRBEM
&, TRE-MEBAFNTRTE. WRERTELMTT, BLRERZLAHERER
ABWABERAFREBRFR, XA LB ETREB RSP L EF KL

MRAVFRE, BAR—BRTATENL-NRPHR, SHAEEIBRBRBRTLES
REFBRAESH LI EXFELT, B SRRFET R, R B3 Rt e
JEIEFE. EHTASET, BTAFLEUXHEFEY, HERHEERNELEATRER.

922 RBRSHHAEMS

RUFAAMASZRIPBRRNEETENRANAGEA,, BHENRRIERG P Y
EEM—AAE, HRAFEKBBURRXE. StEERPERRERE, FEREER
HRW T OVEATITH. RATENLLEE. BRFEHNEA S ATNEEDS. It
5h, MFEL. BEORH. FHFRNSRERA L SV H L ESERAEH.

1. o4

O R HHRGEHHE N BEEREN KB, ML TR E M58 R
“BS7. EREFR, FENLMFSHR, ERAANREED, HKEAKRRBTER
B (WA EREGEE). QOSSR AL Bz %, M GHAF A C%E.

R4 AN — RS —MrR—B 2 ID —REH. B/ D RTUATH, A0
PRAER, BURREZTOOMEN . YRLERGAH, ID ML, HTLURE
EREGEAMMEHTRN, MATERLG, REARL 5045 THPH 04T HET
fo, & B, WHERIE: FRIEMEEREFRRMANS I #T SR,

2. OEREeN

HT AL BRERY, MARNDSHFHERERA, MUTEER L, £EKMD
LA, Eit, OSEARPRERN. B4 FZEEABESRAZHERY
BRI A%, WXE04S3F, SEAFEEAD GRS RAEHRIE S M04%,

BrLl, HPERBRER DA EEELT S,

(D DAERWHEEK, IHEFHOLSRFEEMRKNE, HaTmdR . BRER%
ARXHEEAER, WEROSHKERDH 8(I%.

(2) ZHERERMOS, DHPRNEFE. BFMLEE,

(3) PEMACHRKANELR. B4, EHBA%ELNS. F2EEABEF
A4 aEAFHX LA RINEIFNFZHEED DTS RER,



270 BERFKIEEENE (Linux)

(4) FEHROL. FERERFLHELR, EMENHAAERO4S, U004
K. BsmmiERER - RO 4. X, HPE-&N4E, & KBNS, ¥
ENFRBMEABLTHF 104, MBAREHFLEOS, BREMFZH, BAHPF
—URAEAB A0S, EREEIRTIR R P SR 04 PR EK.

(5) BREHROSEMRE (WMTFSERIERE RV RXECHY 3 K, —BEEX
MRBREZEMER, RARAEEAARBFZKREE,

(6) HPEHERRSE, ERARENEEYE, UelERRO4S. MENRERS
MR T — L FRUMBRH P REALRAPHATE R, W Windows NT F13% Ctrl+Alt+Del
HEBAFHER,

3. RuobARhiei

(D) REPEXRZOSRAOFN. ATRIFOS, RELIKRHEH A BAKOS
MRFEREPHOSHERPIA R, BEETRIGHERROS XM, EBTFRERZ%D
AR AT LLER LR #IREL O 4,

ERLRLD (0 UNIXD, OSRE—ANM, EF ER—ABH P FRRRMEN 04
HEMFIR. BR, ARLEMAMBENNBIZER, ik, RERETARMEZSTER
fRiE. BRI OSRM LGRS ARGFIEESE, RECTHRERETER. Fit
—HHIR, RATNREFEFERZRNEER AR,

(2) EOLXH. MEOLSXMHERBAIRE, X, EXHREMANBERR,
MG EEA R, W TR R, —BAE AN & % X R O
SR

ERMEGINE Tk, BAO4RENE, HAMFOLSES. LBEEBASAHARD
Ln, IR OSEEE. FHXMEEE—BELEAFEDBIEP OAKHEYT,
HARE A DT, BRXE— .

N=AREENEREHBANE., MEHEANRE, MEVWRRNEERE. &
RFMADAE, OS8ME, REEHEMNFELRETHE, $HE, WRIHETRF.

U—F bR R SR US — B REESH, YRFNH S DR B 40 A
HEETRERHERE,

4. HEET

REMPREARERERN EM” BB —MARMMEN &, —RARERIC E.
FRH#EARS, RATMUBEREIEE, FRF BI04 —ERGTIHE, HPFEZER
h, BAFFRAE, FHEHMEFNL. 81760 ATM BRI TEN.

B AR L UL OA RS AR AE th R — R . ek b A a0ek A v SO EUHL AT BRI A
FrE4, ERERBMETA, SREFINEFEN FARBENERLER.

BHDIRS MR AP RASHEHENSERESLE, TENSES DM
FHATHE . BFMHERALRE S, MRIBRESLMENBHER, BEREa
Lg% 4, BESANBYINITERF, AR THT .

XEYREN T FES R R —ANEER, AP TS, Bl —REELREE,
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REEREEARGETSXAVBEHFE.
9.2.3 ifFlaEHHEA

I RIFE

AFBTEBESFEFNERI Y, BIOSIAT “RPE7 HES. 8- #BREF
FEIRZEEATE —MRPER, ZEPE R AR E T iR TR RE. e —4AEe
XT - RIMNRUKRENR ERTHRATHIERIE (EIFEEURER ), BTl R <%, BUR>%t
RIS, BRI T — S — DT HATERER T,

filtn, ¥ D HHEBR<XH F, {i&, 5}> 4, &8 D FiEiTRstiEsd cr F
BERTLASE, ATLLS: WA D P HsER, AR e S0 F ST b igek.

LA LA R G ATER, AT LS EH R MFBALR . B 9-1 Ak, A =8 DI,
D2. D3, FHUMR<f4,{print}>hi® D2 M D3 #E, X&EHE N HELEZTER D2
B D3, #ATLMTENN R f4. BAEEFTRAFH, B3R LUE SN b,
HEBRBEAR RS+ AT URE (B, RAARE, WRES, XRERT, PAEITH,
TED.

D2 D3

B9-1 3 MR

R B XRATLUEBEN, BT RSHAN. MR RBAMN, LSRN 5
MW", HESL-AHEREREM AR Fitn, —ANEREEITH T REEA RN
B, £R-THBREE B NE, AR MBUEE <57 R, mRRERAN,
WIRLsE SOL BRI RA SANER R . AT, XML EAHERNE - METH RIS
IR PR B AR, B (B AR, T SAUR, Rkt R, X
BRT “HMENT, FTUALAARVHRA AR TR, XRA SR B/ MUBEL 7,

WMRRHEXR, FFEE MU RVFERA— M RRE S — MR, s
WARETEL. MRAREXEONE, WATLELR - MEEFRNENER, REHE
BUIBI)ZHE. '

BAT LA LUT U SR 3 A

(D BN ATUR—ME, ERXFHERF, LR SRR R T A
FEISG, M- MRS —H P ERN, RS,

(2) B ANERATLUR— M. BB, ATLLIFER A 5 % SEA SRR s T it R A s,
AR S MR RIE N B ISR ENN, RS TEROT%R.

) H—PEBBAT LU — AR, st TR X R EOR B R Tt R i s
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X i s, St R Ae, s T,

2. AR

HTHMOMERS, ZEFCRICEENNRE THAER? MMM AR, XENE
WPk H, BMERITRORE, FIRRN R, HEEANE IR RTFIRARAES.
Wk 9-1 R, G iirE e BCARTES, RS0 S R B R M Ss el b ey o
EESIE -

F£91 —IERER

R
" X1 X2 X3 FTENHL
D1 R, W X R, W
D2 w P
D3 X w P

WRERIRF GRS, RATLUCHE RO EEEESER S, R 92 EFHLAHRT
£ 91 MNE, REMTEAMREO=AEK, H8h T “904%” #8E (Switch), FhiE
DI AJ LAY 35 D2, {EAREIR[M],

®9-2 FHUEMICHIENT R

" R XA X2 XH#H3 | FTED#L 1% D1 % D2 i# D3
DI R, W X R, W Switch
D2 w
D3 X w P Switch
3. AIRIEME LR

ESChR A, SEBR R IERE IR 9-2 FIRiOsERE, SAEPER K, HHEE BT,
REFEAMAFBIRDHN R FTUFERE DM ROEHER, BSBRBROMASR
R, THAAEF LR L BTSRRI RE#ER, BRFMEIESTE.

(D) FEREHR. SEBUEMRIFR, IS RER T —KEFnsE, &
T AT CAYy ) i R B U R ERE TR, XK R BRI EIE (Access
Control List), f&J#7% ACL. BAAKHIES, Al UM ACL MERE N — /B,
HAESCHEH H SR X B A R BLR BB 5 . I BAE A8 T E 500, BT M2 85 ACL fEME%
6] L BE DR PEFA AR T B A BB % . Blin, ot F 3 9-1 f97E RIS B2 o] LUK B vk -

SO 1: (D1L,RW), (D3,X)

M 2: (D1,X), (D2,W)

3 3: (DI,RW), (D3,W)

FTENHL: (D2,P), (D3,P)

A RHI IR & RERRRS SR R0 ACL, AT LA (@48 1k [R5 A VPRV 1) . AT B 1) B 2,
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ACL SRR A AT REAN R 98T IETEREAAX B P
(2) Vil BBR . AP HUE P I AT A7 I8 XA R N BRI T — SR e 1% A W] 1 1)
FIR R R LR R AVIETIRIE, R AR E, Hop it — I /AL
TRV AR R AFA R 9-3 B, HARIAR T R 9-1 A ik D1 #AUR . RepP/ T
ARG HRILL KA B AFHATHRIE R, S HIRmN R A S . 7R AUR
A GHENE, ATUMFIRERREDTIA, FILRA S LI TR,

F O3 HERE
RAR PR boE 3420
LS RW. & S 1
Bt --X e i 2
S RW- R 3

BT BT RARXIREIRR, Wik, SRMAT, EHEEH T A0S0 — SR,
MR HIBER . FHTR. WERAR. MR %%,

Aoh, EERVIRARRRR RES, BRGNS NSO R, REMBAERE S
BUBR M Ia], 51 kX e BR 3 S 47 i £ 368 A% 488 1) 5 ) LB 2 o

924 MmMEHEAK

INE B B GRE R F ISR — R & SRR . AT BN RS S,
BIRBKRBEE. ML ENARSS, ERIRE R EES B A ol v R,
Brek, #fm Q& —ME, mBRERE, BEHEEE, KASHRATIRGH.
INFERE AR KB R AL A A R, (EE A RAT R A B AL H P .

B R R AR E i DUF US4 AR

(1) W30, HEFMFFI LA, HHHLP.

(2) EX. MERRECE, HWhHFELY.

(3) #E. BEREE. D. AT BRI, A% LR s A,
F B RS P

(4) FH K. BHRMENMEE L DRALRSH.

mF SR AT A X P ERENCMFEEE BRE LY. 6Oy HES K,
WP,

e AR IR B RSl ik, Wfei s Sk, Bk, MRS S AN B
B,

925 HFHEREHEPENS

. it Edum ik
LR A R — R R LR R MERE, Tl R R Y R A RN
WA S AT REMNRALAE A . IR BT W AL SO B NR T8, —HERERAT
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FEAFRF, BREMEEFRIET, FRXNZRRNRFTCE L RR, St
Ry, 2N RAEN Z2MEREM -

TR E KB = A AR

(1) 51 3BR. AFHRET RN, AN LR, UbE AR
Birfs, HABS—2UERNSE, HWEHSMAES 5.

(2) 3R, FEATTHRBFSE RS LA ENER, ©REMRFRFOZL,
BN — oA R T ARG AN, 30 ARSI .

(3 RIFER. ERAERBS, —BoATREMREANHE, 58203
TR 1E T RS

2. R AviLs

RBEMHENREREBRER, SHHENREM 2 LERR KR, ket
EEEREREH X,

RBEAEANR T2 EE, —NEBENE FRETHASLE. RERALN
FERFRBER, Y NMEFEFAREN, RELREZESHE THE. dTFX
MRS — AR R R R B R TR TR, NARIE RAROR A
BAEDIBEH AR BrLL—BAEBLT, S EMRERENREREBRLLGE RS
HIBIERZ

5B e A R AP SRR RN HILE SR %, Bt & TRpH
BRERH T EN R TR BN EARERMRE RS, BIENEAEREREEBHBIES
s SO RGHARFEG R VO R BANEH L. XU MBI S AR REHRE.
KBEWX ., SCEHIRB REILR. PR R REART RS, RERSRABBREENR
HAMBIRACR, EHSERFIETHE. SR EOZFAYE, HEHE ST RRE
MR HR& . BT, KEET. A0TSR RBSIREH.

926 WIFFMEIHEE

1. B

M FET LUK SRR IR AR LT B3 R R RS MNESD. B, 4 R%H, dg—4
HP BRI BRI ER OS8R, Ml — e, REREAERNO4, T
RER R AL P . X — R RIS

FHooMREENRB NN REHIT ARG, IRAS -BRERGLES
WEIR MR A BT, IRRALEHREM THEME. TUNRENLU T &4 4 @it
fTHad:

(D) MAEPOSBATHR, RHBLAEN. 5THNMOS, LR RN MNIE.

(2) REHFHTREFERLSEINELT.

(3) REFEARTEIN ., KRBT,

(4) AP HFRAS HREELTELHEPRE.

(5) REMBB/EIHREL T —HEBLHRPRES. XEXHAEDS M. BE
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WEhR I U RRIE RA M ARES .

(6) REFEARNBFRERZAD (NFFRFRLET).

HAZGZLAMERHGHEBETURRZHFBE, HAAURERALEHER, hEHE
AR

2. wite &

AEXHREEREN - AEEARE S, CieFHENREREMHR: [8H
WM T A AR, 25 RIS, HE T LB H P A 5 BRER B & v sl —
e %, ATLUFHEGESAENERE, KRMSEEKEE. fARREL L RS #H
BORRITE . X T AEATE R A, RN ERE AR, Biit, HEXHST
EHE A OITEN RS, ST B, RALIEE L R IR R S IR & B R
%110

HE, AEXHAE PRGNS E: CRFLEREESRSE L S22 8BMER
BB . F8e R T L BV AR IX Fh i B, (HEH e 2 iHBRba s, T REFHAE
THERAFEONEE D, XX T BN w7 IR R,

AT NG

ATEIENBTRELZAZTOMAHINEFME. ANt ENAGGZLMREN, £
HE Gt ol it EME %ot T RUARHY. BERKY L LA RERE HLIEL
B EGMB AT R ERIREDRIP A, R EBRG . Ko kit RE SR 6 E
FREBEE PRI IR, it EE GRS £ DEST,

B R G APHA RS, P LA H AL 2B 8 £ IR ILE, doR
BARAP A LRI, AP LR P AREGT R, F 5 B0 A5 KR T O ET4749.
WA E B RAEE. BMTREAAR P GO AENS R 04, FERIES BB L TR
B P ARk BEIS SRR R L. AT BRI A 17 19 42 #) R AiF B AR A BAR R K, Ao
FR-REEG T EMELRR, ERRIETERNE LHRRA TTERNEEL, RER
A IR EAALS, EHIETE R RIS S, TOURA S AU R b4,
{2AFA LB PR, ARTR T £ Ashey, YAET AL M| Fo K AR T fE 6915 R R e 26976 3h;
ABELHTANA P 5 HRIFE A MK —LAERE, TUARAEHELEF BH1E
&, ERIEEHRE . BANHRRARRGRHINH T E,

BUEZGOELHMATEMA GEOM Kal, Aotk 2 gnt o m¥ gt
Ak,

RIS - )

9-1 XM THHEHLRG RN R B L ?
92 REALEMHHRNBREMTA?
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9-3 B RN LA IR LL?

9-4  A[FATIHENL ARG VM FRAER U L R0 L DR AL B9
9-5 CC brERAEM L% S HRIELH?

9-6 flraRipiish®R? fHa 2R E?

9-7  JEHEBH LA WL

9-8 WA HEKEH RS A?

9-9 THBREIEmMERAK.

9-10 ffal{RiF QA &4 ?
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