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Ko —HAKRE. JGREIE Vije KEFETFIGHET . Wt E. i = &8 Amsterdam S~ 4= BH I 4340 10
W, (EX T AST SR, XAk 1, BOATEIX AR TS nT LA W e X R 3 R v L T

MINIX 52l 1987 £, TEM FA IR R GURE. 2] 1991 FR AR 1.5, HATE%E
BRI : 1.5 BRI 2.0 fit. UBTZERE RAERKFMHE 00T, EHEMHENAZ. U8 H
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A MINIX 2442 %91, LU FTP F R4k
HF Linux 248, A5k % Fomx HIF & # Linus AR . (EAhiAN Linux 1% BRKHE R ST
oA T PRFE MINIX [)/NEUAE, BRik2 e — ANk Be 258, IR B At 5 2 A6 MINIX
A REE R . IR FE I RTHE T IUK T Linus 445 Linux R%5. 498 Linus 0 IEEHFPUE 7X AR L.
VER— A AE R GE, MINIX HARRF 3, (HE R T H C 1B 5 MILHIE S 'S M RS HEA,
K2 5 — S A LA AR ST 51 B hacker BER8 DR AE R MVEAAT . 740, X MPIEARE 2 B AR
—H/NLSFE IR .

1.1.3 GNU 31+XI

GNU 1RIF1 H B 4% 4 2 FSF(the Free Software Foundation)/& H Richard M. Stallman - 1984 4F—
FOI . BAETTR — KL UNIX I Ho B B S 8B R 4. GNU 24t (GNU /2"GNU's Not
Unix"{HJIE A4S, & HKE N"guh-NEW") . &80 H] Linux {E 910 ) GNU #81E R S8 IEER) V2 Al
o BEORIXE R 4008 HE W R/E Linux", (B2 Stallman AN, kL, BAIMIZIEFRN GNU/Linux £
4.

F| B4 90 K], GNU TiH S R M1 2 m i E MR s ik, Hh a4 1 emacs 4l R
4t bash shell F2/7. geec RANGFRET . gdb R FEE . XN Linux #A4ERFMITREIE T —
MEEMHEE . X2 Linux BEBHEAREMZ —, LETHAHZ AEK Linux BIERAKN

“GNU/Linux"#:1E 24t -

1.1.4 POSIX #r

POSIX (Portable Operating System Interface for Computing Systems) #&Fi IEEE Al ISO/IEC JF & [ —
FRBRIE . ZARIER IS T IUA 1) UNIX SCERFIASS, #68 THAE RGNS E0 . T ORIE S il 1 L
FRE R ] LFEVEAR RS — 2 LR 2 R fE R L MIZ4T. B2 1980 FRI—4 UNIX H P41
(ust/group) (1) B TAE Al VR . 1% UNIX H 7 4 R B AT&T 1) System V #:4E R 41 fll Berkeley
CSRG 1] BSD #4F Z Gt i FH 42 11 180 ) DXl FORT PR AN AR Bl FF T 1984 A€ il 1 /ust/group A5if

1985 4, IEEE #:/E RGHARZE i abrif/NHAZE 12 (TCOS-SS) FHUATE ANSI (13 #F ~ 51/ IEEE
FRiEZE 2] 8 A AR IR AR v B A 1 4 R G 5582 D E bl . 2 1 1986 4F 4 H, 1EEE il & H
T HbrE. B IEARHERAE 1988 £ 9 Hpt#Ef) (IEEE 1003.1-1988), HLHELLUE £ & 2 [H)
POSIX.1 #pifE.

F1] 1989 4F, POSIX B TAE# e # 22 ISO/NEC #LH], I 15 TAREZH 4k S0 Ho il 5E B 1SO britt - 2] 1990
4, POSIX.1 5 B4l i C i 5 AniEBE S, IEaUHk#E N IEEE 1003.1-1990 (52 ANSI #x#E) A1 ISO/IEC
9945-1:1990 Frifk.

POSIX.1 fVHIE T RS IR N R FE g 0 (APD), XHESE T IEARM RGRSSbritE . BRI AR
WIENT R G HoAh Th RS i) 2 v . IXAE IEEE POSIX f TAESUIFAEEIT 7. WIITUEA -+t r it
RITEREAT, HiE 300 2 NS — NS HF M TG @45 T HRMEPOSIX.2). W
EARiE (POSIX.3). SERf API (POSIX.4) %, FT 1990 4 F4E O 25 MIRIERT, JHA 16
MNTAEAZE Tk, 5ER, &F A LU IR eI FR#E, W X/Open, AT&T, OSF %

1E 90 FFEARHT, POSIX Ayt ) il 7 1E AL TE f5e 5 1552 W€ I iz, A2 1991-1993 4[] o LI 1E2 Linux
NINIEE D BB, 3X S UNIX AR#fEA Linux $2 4t 7O R MG S, 643 Linux REBELEFRHERITE S T ik
TR, FRe 54 K2 UNIX 5E R G4 . LI Linux PEIEARISH (0.01 At 0.11 B0
248 Linux &4t5 POSIX FrifE RIS 7 £ T/E. 7E Linux 0.01 ©R P94% if)/include/unistd.h SCAF A
BOZE LT JIANE K POSXI AREZERINFT 5% 4, 1M H. Linus fEFEBEHCOEE: “OK, XBIFE4N I
%, (HRIEAEE TR ER”,
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1991 4£ 7 H 3 HTE comp.os.minix [ & A post Lk L8382 T IEFEH4E POSIX KWkl . HiiEER
THIETEEF—MEERANIT K, FHAET K2 VOB B ZE LIS POSIX AHFEA R T .

1.1.5 Linux R{ER G HIEE

7E 1981 4, IBM A a7 ZE LKA THEAHL IBM PC. 7E 1981-1991 4[], MS-DOS #:4F &
G—HAWAITENEIE RN EE . YRR BAREE T, EREN IR E AT,
i) Apple ] MACs #:4E R 40T AU PERE AT, (R LR MBS E N REE 5 ) Sk .

I 5 — N EHLBOR B E Bt 2 UNIX 5. (H2 UNIX #:1E RGO A OGRS B S 1 .
N SR EFEZE, UNIX L8 RI10 M 1615905, PC /N PR A AR REFEIL S - 84— 3] Bell Labs
VFRTIM AEAE K22 B T80 UNIX ARG — BN Ot s PEATEA T XK PC AP, K
PEAT I K ZR A 7 R A1 T UR 238045 4 A R A R A 1) R T B

IEFEUER, HILT MINIX #{E RS, HFHA ARG sl m B PR &7, BT AST 1)
XAREMEARE Y, JFEHRURIA AR, T2t F Sz a8 eE XA, U6
HEERE RGN T/EEHE ., Hf a5 Linux R4HI6)45% Linus Benedict Torvalds.

I$(1991 4F), Linus Benedict Torvalds /& /R 5 K =M HMBNE R ZFEH %4, R —ANHY¥
TSNl hacker. XA 21 4 M55 22 AR5 N B RSB A TS0, ST SEALA PR RE AR o (EL 24 I At
Bt — AR ERE RS

FEF—4FH], GNU HRIC&IF R 72 THEMA . HhRZ B GNU C fmikd c &2 mil, H
WA TR R TR GNU #1E RS0, RIS EE 8 A MINIX 34E RGWITEE T REL 7520 L4
RESRIVEACHY . B4R GNU fIH:1FE 24 HURD — BT K2, (BRI B R ARRELE LN 58 .

N T RS A 2 ST EHUAR (B G208 T OGEO), Linus {8 2EWET £ 25 B b8kl 35 1
— 5 386 MAHM, FHFMEEMIE T —% MINIX R4, #MAESR MINIX %CFF[E], Linus A2
2] 7% Intel 80386 FHITELEAIIN, AT BEiEIT Modem 5 5 iR AR ENLLE, Al VL 4wE = 65
i 80386 CPU [ Z AT 55 Rt th — A e {f B AR T o MG N T8 B C— & 2 U - 3ok 52 0 21058
H b, AR RIS IR B A B A S A 15 4 2 1) LR A S R SR B AR T

Mg AE S, RS ) AR TN IRE] MINIX RGEHE 2 BRE] (MINIX BARRLF, HRZ—AH
THE H R R E RS, AR — A I SLHEE RS, 1 s FR S Linus O&H T —L
KA THAE RGREAF & RSN AR P IARAD, T RAMIFUEA T gl — N FrE R AL, i GNU
Y C &I & B2 T H A, A2 B ) GNU C 448 C4 H B, BAR GNU % % #1E 24 HURD
IEfEF . {H Linus &SN AT .

M 1991 4F 4 F i, At i 4% o2 i 0 AR P A SR BNFE Y, iR dmitilie B CE RSk . W
TR, i B R, 2N T 222 Intel 386 1 R 45 (R i A2 17 7 20 IgnfEHiAR « {H)5 K Linux
HIRFEHI5E 42 T ¥ . H4E Linus 7E comp.os.minix 3§ B 21 b & AR I B, FRATAT PASNIE Ath iz 20 M2
2] MINIX R 40 BUR R 2ITF K H 21 Linux RG0S FE .

Linus £ 1 #X[7] comp.os.minix &3 2 7E 1991 4£ 3 H 29 H . frmh -+ 18 H & gcc on minix-386
doesn't optimize”, /&4 K gee ikt MINIX-386 R4t FiafT L @l (MINIX-386 7&—~H Bruce
Evans t§i (IR Intel 386 RFPEM 32 42 MINIX 258D, HHULAT AL, Linus 78 1991 415 O LT MR
W5 T MINIX 245, JFEXEBIN A T it MINIX #1E R G BAR, 523 MINIX R4i2 )5,
IXAMEERIZ S AR AR B N E T Intel 80386 14 R 45 TR RS HIH .

A 7E 1 EA N MINIX E g —AN ey, i (R 28 — A) a6 st 2« R RARAS ” (“RTFSC (Read the
F**ing Source Code :-)"). N AZ ZAEIRFET . XUl 17X 7% 2 Rguik kit AT 2
R RN TAEREAFE, BFELEELIRRG, ¥ LRGN SLI T, RIS ERE LM, H
HHEIE T VR AT, TR LA i 8 BRI R MRS &, HEE— N RELENHBT 7, R
IR B E 10— B
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1.1 Linux HJHEAE 1A R

M 1991 4F 4 A3 FF46, Linus JLPAE3% T 250 M 58 MINIX-386 F%i(Hacking the kernel), fH.
FRE B GNU 84 2)1% 24t L(GNU gee. bash. gdb Z5). 3T 4 H 13 HYE comp.os.minix & #i
YLH O OZ s bash BAES] © MINIX L, 1M1 HOZZ AT AGERITFIZA shell AT

N5 Linux 4 %00 B2 1991 467 J1 3 HE comp.os.minix &AM A4, HRHHE A1
Linux XAM4H, 24 Linus X1 BAR LB AT A& FREAX ©, FREAX U308 SURBRHER) . 4.
FAERIFEE) . HA i@ FR 7 IEAEET Linux RGN K, 37 HOLB R ZESI S POSIX MM 1.

fE Linus B — N RARIHEEF (1991 £ 8 H 25 H comp.os.minix), A [A B MINIX F Ff il “fREx
FALE MINIX R4 WWEIT4 2 ”( “What would you like to see in minix?” ), FEiZH S Hfth i RiE 72 H1E
EHR— (P 1)386(486) 1 AFE R4, FHHUEEREMEMm T, MEASRK, AR GNU WL
Mo A5 BRI — 225 T MINIX 54t 5 R Le e AN 35 A4 5645 2., HUEBH ol T S B A Ath—
IR, BRI RFENITFGYS MINIX RS GEHAERH 7 MINIX BIXHERSD. HHOS I
bash(1.08 JF)MI gee(1.40 fR)FEME RN ¥ &4 b, 1 HAAEL AT LASEH T .

fx )5, Linus /5 Bt & BI4EAE RS0 B0A 8 H —47 MINIX f¥RAAS; w1 H il T4 7 386 1L
Bk, FTLOZIRAE RAA TR QA TREND, I H AR AT Bl . X1 Linux RIBAEMERE,
Linus I H8A % & . H2 HAT Linux JUT 0] LUE AT AT — PR {44 R &54) .

27 1991 EEEI/‘J Linus 7£ comp.os.minix F @4 FARAMH L, EXMINEA Linux N R
LA (Free minix-like kernel sources for 386-AT). X B/ B A LIFR N Linux A E 5, JEH—E)
At . Bk 10 A 5 HXF Linux #E KRB —MEERE H -, V72 52K Linux BIH A K ARG R IERE T
EANH. Frbh RedHat 2\l ik #5X AN H KA E FHT RS A ZEIRT .

1.1.6 Linux #{ERG M AR EIT

Linux #/E R MIEAF] 1.0 fJRIEXNHIL, kM TR 1 -1 R —2EZRA . Linus 7£ 2003
559 A TG 2 218 F AR A BE T H. BitKeeper B S DL 1K 1.0 2 BT FTA RRAS RIS 7 —id . 5265 1,
Linux RGH%A 0.00 XARA, {HSEH M Linus 75 H 2 80386 AEZEHL_ES256 il Th 7F 8 42 1)
PIAME S A B Is AT I, FESEPPRERE R EESEaE [T K B ORI RG AL RIERA 158 — MR
A, Linux 0.01 fRNIZAZT 1991 49 H 17 Héfil 588 H2& Linus ARABEA REGER, A UXAE AR
K include/string.h SCHE R B — IR IAUIT A (5 B o 2R P A% 0 5 BX B A PP A R 4 i 3 25 2 B AR Y,
Rt NS R 2L .t S8 SMB MBI A7 . HI T Linus —3RE %, SEBEE R 0.02. 0.03 ik
P AZ A RS B R 25 2

=1 -1 AR EZRA

A RATARHE | 58

0.00 1991.2-4 PIANEERE, AR % E SRR AAALCFIPBBB.. . (JE: KA
H—MNIERFSMAI Linux WZIRA . ZLBEHRS. 5B TTNTERE
o EAEE RIS T .

0.02 1991.10.5 ALK 0.03 fRJg WA, HETC&Lkiksl. frmlFE k.

i Ted Ts’o &A1 Linux WAZRA . 00T WAF/TBLPE R £, 7F boot H &
H—AE as86 LGBk gas JLmiB LI HIATE T .

0.11 1991.12.8 FEARTTLLIE R B AT I NAZROA . SCRPREA RN O 1 45 LA B SR AT IS .

FERIN T BT A B A BRI T AR, RS 3

0.01 1991.9.17

0.10 1991.10

0.12 1992.1.15

MRS A R LI 2R (swapping) THAE.
0.95.x 100235 NSO RS SH, (B R R E—A MINIX SCHRS. BT &3
(B 0.13) o Bb. BoE T A IR RO R GRS . OB T RS 2 g R R
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1.1 Linux HJHEAE 1A R

w47 E MINIX RERAFE, SR S50AE Linux REFHIF. SCF
CDROM.

FFUAIIN UNIX Socket 325, N7 ext X &S alpha JlAE/F. SCST BKE)
TR E M WA . BRI B o T B ATIRS) . iRk, A7
EHIMERE, SFEAFEE, HIFIRARIEIT X-Windows F2)7. JFIL 415 5 %
FIR BRI CHEN C £5. 5 0.95 WA LB 1R KB .
T XEE R SCSI MRANFR T B HE; ShA R D) 6E; msdos Al ext CHF &R
GURE: B BARIKENIRT . N IZ RO B2 Mt hk 3GB FFaRkL.

HEXT TCPAIP (0.8.1) MZMIHE, AIET extfs MR, HE T AFE I
4y (mm), AR 4GB MM (W% 5 H 1GB). M 0.98.4 FFIGE
ANBERER] FIS FTIF 256 NSO CRSRIE 32 4N, I HBERE 0 P9 % s b 7 46 P
— WA .

HH RS AR, G 4G ZetEasial. AW 7E SoH M
#4005, NFS ¥,

1.0 1994.3.14 B A IERR.

0.96.x 1992.5.12

0.97.x 1992.8.1

0.98.x 1992.9.28

0.99.x 1992.12.13

PUAFHT 0.10 R NAZARS 2 Ted Ts'o UBIRAE FRIRA, Linus H OO LR X MRAZELL
A UMRAE IR KD, EXMRANZN RS L CEER R GNU gee gnik A%, It HIFIG 3 Fr N
H/EE (mount/umount) AF ARG HHEAE . WIXAWAZIRATFUS, Linus AR ST TS B
"(C) 1991 Linus Torvalds". %A B H fth — L2845 #FEK 5] FIEF boot/boot.s 43 F ik
boot/bootsect.s Fll boot/setup.s PIMEF: D% 3CHF 16MB YHNAE: @JIKANHEFFI A 17 FAL P 4y
AN T HOK T @M 7AREIRE T @SR EARTE; ®3CHF dev/port Al dev/null #
#%; ©FEE T kernel/signal.c 5, ¥RINT X sigaction() 1) 3 FE5% .

AEXT 0.10 Wik iE, Linux 0.11 fAIESIE /DN . (HIXAMRAWE E — AN LEF e R A, FHIFEA
HABN RS SN K EMRAH FEIRDEeH . OPITIEF T RINE: @F 30 v AT
fete/re WG SCAT s @EALAREE MG EE S (7 HAE P HESERR P 45 @Ted Ts'o BN 1 X AT 7 19 Ab FRAR
fh: BGalen Hunt 7N 1 X 2 5l 75 R 3CFF; @©John T Kohl 1224 | kernel/console.c #£/7, {2 & 3 #F
WY ThREAN KILL 745 @3t 17X 2 Fhif 5 B8 150k .

Linux 0.12 /& Linus PGH0H 20 AAZRAS, 02— DN EARE RN, 15 1991 [ L 15 Hia], fhdm
Hl5E R T R A EARHD, AT ] BAZE J 2MB A7 INLAE R AS F 5 gee 1IXFR “ KA B, X
AMRALLE Linus 53 KA 1.0 NIZRARCEA BT AR TS 7, Rz 23 F—MRA (0.13
WO $2FH4 0.95 fiRe Linus XA 7 — N EERIERFAERAE 1.0 UL REZ . HZHT 0.95 i
KRR, KPR EaR, Btk 0.95 KA 8 AR 2 Linux 5 0 £ i 2] ) 1.
i Linus AU SO E] T — R A b etz 7R B0N,  BUE B AT BN A% R A
I, AR 2o 5 2 B, I HAb AN AR G A G A 2 EA A HK. 0.12 i % #3248 4
2 OTed Ts'o WIN T X 2&um {5 5 A0 B S RE ;s @ FE B0 AT DASCB A FH 1 BE AT 5ME; @SUE 7 —4
S 10 GLEMTESFE @M 7 X ILEERSCRE, WE T AAEHE; O/ 5 IERELE; ©MRHE
K ZEGAH: @Peter MacDonald 528 | RE 2405 3 KF, 8743 Linux 2 EE I )R EE R MAR UNIX I8 225
—%; @LHIXT select()BAE ¥, X2 Peter MacDonald AR #5128 A\ MINIX $#2 4L (K40 TR 718 240
B, fHAE MINIX 1A RGN TP @l EHHATII RS A OLinus %t 78 s P A # 45
P ARG S

0.95 fi2 55— MEH] GNU GPL WA Linux WAZRRAS . WA SEBR A 3 D7 RCAR, BT 1992 4
3 8 HARAE 14~ 0.95 W3] T —L8im i, FItb/EA2 10 X (3 7 17 H) BarZIRkm T 54
0.95a i, JHFE T ANAR (4 H9H) NEAM T 0.95cHiiA . iZ A ) e K Beist 2 b T4k % B e 044
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1.1 Linux HJHEAE 1A R

Rt VFS 451, IR IR L SCFE MINIX U RS0, (HRFEFEHOCE NCRF 2 MU R a1
KGR . A MINIX SR SRR B 08 1 50—~ MINIX T H 9. 0.95 bt A A% I At — L
A O 7B S ; @Ross Biro U1 T A (ptrace); @R ELIXS#LESEM; @
FHZE S H1E:; ©ARSES (Ctrl-Alt-Del); swapon() ARG H, M AT PLSEHHE B AT H ki 45 ©C
FRIB AT SR O3CFF 4 MEEATU s @RISR /7 X s @SCRFE Z R AE; (OJames Wiegand il
T ERAIHAT D IREIRE P4 .

JiAh, J0.95 FOTHE, X EZRIVEZ Bt TAE GREEAN TREFP) LI AN E T, 1M Linus 3
BUT S IR oo A% R 43P f e B I R SEA AN THRE T . BIEE I, SRR AZ 2005 4F
11 79 HAAR 2.6.14 kit H AR 16000 30, M gz H4f F RIS A 147 47TMB 245 !
AR E AR BT LR 1-2 B o

= 1 - 2 NZFRERBF T

WAZ IR A 5 KATHM PRI KNG gz [E48)5)
2.0.40 2004.2.8 7.2 MB
2.2.26 2004.2.25 19 MB
2.4.31 2005.6.1 37 MB
2.6.14 2005.11.9 47 MB
1.1.7 Linux & FRa9 3k

Linux ¥:4F RGN AN HE %G FRAE Linux, Linus M HERE RS04 N FREAX, HIE & L2
PRUER) . B FRERTEEE . MR i E RE L83 fip.funet.fi AR5545 LR, L 5 Ari Lemke
IRABE XA IR N ABEIAZ Linus 31E RGURICHIE S Linux {ENIZRIERGM HZE, T2
Linux XN AR WG HAE T K.

7f Linus [¥1 4% (Just for Fun) — 1, Linus f#R3%:

“HEAHYL, FRMRE AR EH Linux XN AMCREKAXMEERS, FNE N AFHEKH
17 o RN EERATRES R A% 7 ? Freax. SEPr b, WRZACHS 386 B ) Makefile - T
IR W Gm BEIEARAL SO - SR R B SR “Freax? XML T T, KREFHFIE T ELE A HHESL
WA A KR, EUNIEATE-NET, FRARIEEA WA N AT AR ”

“Ifii Ari Lemke, "R FFEH B AR5 208 WAZARRL R fip whri B, I HAEE A E R Freax X4
o AMIRFFE IR IX N 44 T (Linux), AN SN RIFRARMZ it (HIXAZM 4T i3k
AT DAY B IE K B B AS A7, B0 40 3 U TR0 A A T SCRAR . (HFRARLF I, X AN 44
7, MHVUE X HER AR GRAN, # R IR X7

1.1.8 B8 Linux REA LN ETEREE

M Linux FHJEARIGH AT LUE H, Linux REFH R EIF RN GLBR T Linus &AL, 554N
R —HtJ& Theodore Ts'o (Ted Ts'o). AT+ 1990 FFEEEMYT MIT THEANIEF ALl 72K 2R AR IR 2>
TNZER P2 P S P2 A0 B . M EXRCEAE. WEATE, JAEA & Hacking on Linux. & RAMHFiG
G R TR RIES) . HATMBTE IBM TAEMNFE KRG gafe i HAh B H 55 fhid /2 E PR 4 5 it 4
B BRI 58 F I A& IETF B

Linux 7t 550 N AT A MR KININST . FAE Linux #0E RGRI I, Al PR iR i34

* Linus Torvalds {Just for fun) %5 84-88 T,

,107


Administrator
线条

Administrator
线条

Administrator
线条

Administrator
线条


1.1 Linux HJHEAE 1A R

150 linux &AL T Maillist, JUT-ZLE Linux WIFFG &R, fhgti—BE7EA Linux 0t oak. i
2 5 A Linux WA IIRE R BI (Linux A% 0.10 i 0 B U AL SR SR 7 ramdisk.c FTA A% N 4770 e
FEF kmalloc.c). B2 H i ALMMTAMNFE S Linux BRI TAE. EICEINH X A 5% 52 T Linux A9
ftp ufi s (tsx-11.mit.edw), T H % 5 RS8N K Linux F P& AEIRSS . Al Linux /F H oK DTk
Z— RIS T ext2 MRS % RGICHCA Linux A 35T RSO R GihnitE . il
NHEH T ext3 RS ZRFRNKIES T X RGRRE RV M . E R HESS, 28 97

(2002 4 5 F) K Linux Journal JATKHAlAE R 70, FERHidEsT 7 KVi. HAT, {75 IBM Linux
FRFOTAE, FFMNFEE K Linux Fri#ERTE LSB(Linux Standard Base)5 J7 [ 1) T4

Linux #EXH 55— 4 ANP& Alan Cox. A5 TAE T 9% B @i /K 1 B HE Ph k%7 (Swansea University
College) MITFAf s 71 25 Xk B F i ek,  JCH & MUD (Multi-User Dungeon or Dimension, £ F J' [ £%
WirkD o 1E 90 FFACH I games.mud FrIHZLHT posts AR AT LAHR B fth & KK &M T 2 TS T
—Ja MUD )& J& 5 (rec.games.mud H W4, 1992 43 H 9 H, A history of MUD)s

HHT MUD JiE5 M2 3 1A G, 128 M TR a6 X0 T NN 28 B K>k . O 17 Dol s IE4e & H s
AT AR T FE DL R I 28 AL SR T, A T Bk — NN B R 6 o T AT IRk & Fp A 1
ERG. Tk, B MINIX REifHEAR. 2 Linux 0.11 A1 386BSD KATKS, {58 R A M
JHE 1 —& 386SX Hiili. BT 386BSD ifi HHU AWML PR SCHF, MR H] Intel 386SX CPU H HLfiK & A iy
HEEP A EAR I, FrUM 23 T Linux R4, TRMIFMES A % RIS H Linux, FHIFEXT Linux
RGO, JCHRA KM . f£XT Linux A s T e, bt 2= 2%
M Linux SEILAFF5 10 (beautifully).

Linux 0.95 fiR M2 5, fJF4EA Linux &40 54 T H2F (BUEET) GefSfim 5w b T
7, #EA B Linus K44), FEECN Linux &4t TCP/IP MRS PN —. JaRMEH A
7 Linux PR, FHEROR4ES Linux WAZIEARS I 224057 N2 —, WA LUt Linux #1494k
Linus 2 JG s ABEE ) AY). LLiE Microsoft 2w ¥ £ i ie , (B E1FHabIa4s 1. M 2001 SEFF46,
A7 TT4E Linux W% 2.4.x BRGS0 Linus 32267 57 7 K S FF A AR A% I il (A 380, belon 2.5.x
hi)

(HIZ B FM) (The Linux Kernel Hackers' Guide) —F3fJ{E# Michael K. Johnson 1 /& ¢ - 4% fih
Linux #1/E RGN Z—(M 0.97 fiR). fhif &4 Linux 3CA%iH4] (Linux Document Project - LDP) FJ &
HHZ—. WAL Linux Journal 2% E4E TAE, IIE RedHat A L1k,

Linux REHFAZNATIXEE A R BB R SRS XM T, A2 L& TN Linux
TR TR, XA S8 T BT R AL R 2 W Linux A% ) CREDITS U4,
Ferp DL BRHIBFR #1 H 1%F Linux M BCORSTRRATIE 400 N4 512, AT email sk AT (5 3
b TR E TR LSS B

R B, FRATAT PO FIA Linux #9 T K SCAE A IR

UNIX #E RS - UNIX T 1969 EHEA7E Bell 5256 % . Linux /& UNIX 1)—Fh i R 4. UNIX
PEEERAHZUT .

MINIX #4E R4 -- MINIX #:/E Rt /¢ UNIX —FPoipE R4, BT 1987 £ 13 4 i H LR
Andrew S. Tanenbaum FF & 56/, T MINIX R4 0 H B HIR LIRS (R g8 2 H T R ) 7E 4t
FLR &R T % 2] UNIX #2400 R. Linux NIFFEE 2 20 MINIX 24T 1991 4 HIEH K .

GNU it#l-- JF& Linux #/E &%, LUK Linux bEFrTHRZ8EAAREA E#H H GNU 18], Linux
REBERZN— PN, &A GNU BAFPRE(LanUt bash shell), W Linux ¥ ~F 22 54T

POSIX #rifE -- EbRAEFEHES) Linux #4F KRG LG A IERUS ok eis s HEM/EH . 2 Linux 7
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1'2 W/\f/\ji

o
9

HERLT ¥
INTERNET -- {13 #A Intenet W, 3% HiAf 4 A LEGHEN B E R LA R, A4 Linux %
HAEEREF] 0.13(0.95)R 7K.

1.2 ARLFiR

ACK E B Linux B RRZ 0.11 BT G FVER . Linux-0.11 BRAZLE 1991 45 12 H 8
HAEAH . 1ER AR HE LT SO

bootimage. Z - A 5 ElE AR R 46 5 3G ks

rootimage. Z — DL 1200kB FE 45 AR ST 22 Gt A% SC A5

linux-0. 11. tar. Z — PWRZIEARES SO K/NN 94KB,  JEIT S AN 325KB;

as86. tar. Z - Bruce Evans’ —#EH|HAT 0 75'3'16 ﬁﬁ"]?ﬁéﬁfi?%ﬂ%]\ﬁz}ﬁ;
INSTALL-0. 11 - BN R R B

bootimage.Z I rootimage.Z & & 45 I FE S (Image) (. bootimage /& 5| F )5 5 Image SCAF,
Forp T SR AL 5] 3 XA . B AE RGUINBRE P N AZ AT AS . PC HLE 35 ROM BIOS H %
Jr e BEBRIN A SR Bh 2% E 051 3 e XA AN EAR S NN AE, 1515 XA I 67 S 40 B A R RN A2 7
MNZHATRESRANAF S, RFAEIE RIS 1R RGIMBAL T 2k — P& WIZIAIR iR, &
L NNERE P 2 AEIE RBP4 WAZARS . W AZARRS A BE1E 5 A7 3 7 200 RGN SCHF - rootimage A2
T WAL IR B EE A SCHF R SO R S8, Horh R A RGBT ) — Sl B SO R A S AT R . X
T Linux RZEPAEHIH) UNIX 83R48, Horp 2O e . IEXE. W&l m .
TERFEFF AL Hopt B P B BOCAR SO 55 . X AN AR 24 T — 3Kk nl B 3 DOS #:4E &%
o

i o

as86.tar.Z /& 16 frilgmesE L 7 ¥ . linux-0.11.tar.Z & JE4E K Linux 0.11 WAZJRACHS .
INSTALL-0.11 f& Linux 0.11 ZR&% ) ] £ 22 35 16 B S0RY
FIRTRR 1 BRSK ) rootimage.Z SCAF,  HABPUAN LA BER S A fE# LA H] Internet R BTN
Linux 0.11 SEHHIEH T —A5e4n K rootimage-0.11 R/ RSE. FHFEHNHEFHEET 0.11
I N AT gee 1.40 Zwikds, FCE AT ST KIS, BT, X7 BAA oldlinux.org 3k
ET#E. BT EHE A EZ:
B http://oldlinux.org/Linux.old/images/ % H & 1 &H CAHIVELF I N AZBE ST bootimage AR ST
1 R G WAE AT rootimage o
B http://oldlinux.org/Linux.old/kernels/ 1% H & H & A WAZFEAEIET, GIREARBHHMIAR Linux
0.11 WARZIEATSRE T .
B http://oldlinux.org/Linux.old/bochs/ 1% H % & DLW B I ST ETH NI E RS bochs T
] Linux R4
B hitp:/oldlinux.org/Linux.old/Linux-0.11/ 1% H & H & A 0] LAE Linux 0.11 FH 4848 H (1) HAth— Lt
T HER AR SR R AT HA)— 28 22 256 i W 3 W SRS

AL EHZVEANI T linux-0.11 WAZH I ITA AR RE N P SOl REAT 1 v rdmies, &
FEXT Makefile SCPFIERE o 70 Arid R 1 BRI TT SN LS Shid REEAT 1o DRl o e B3 BT 1 BT AR AL 46
WARITEG T shell B2 810 AR ML ER I B S A7 04, WAAET I, KA BRI A
TR EREAT B (HAE T IS SR At 1 — L BT S
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1.2 WAELR

P fIRE AR 2 A A vh SR8 B F O B B RTE ), R4 tRAR SRR PR/ 4 . B
s AEREACE Sk — OB E] C i F A IRIC SIS, KX GNU C 5 B IRIE S 18 5 2T BOS R 9
2 AR B0 o TS ) SR EAT RN R AR, RN Intel HHIWTREI S (8259A) 4 tHVEAH UL,
I AR AT e IXREC B TR ACRS (B, SCRESELF I 1T R R YT i, 1B
F NIRRT R LB — 5 N ROR B AR A B A RR B R w2 .

% Linux 0.11 JRAAZR “FFJ1” 2N T IR EBATN Linux BT HLIE AR . Linux-0.11 BUEAS 1%
VARSI 325K A i Ar, Hrp BRI A SR A E#S 2 Linux FORSHE. 10 H ATSHTH 2.6. XX AR
WK, A 200 JKFAT, BMEARIE—ERIL TR B St R L BE A E G v . HVFIRER ) “ BESREE AT,
R A HTHE /N Linux 0.01 FRAAZFACRSIE? & HE 240K FH A4 FEEFEEZ RN 0.01 AN
BAL A KRZ AL 2 AL, HEIEBAA G B RGN FEFE, A IR I 5 K B T A B 28 16 15 P
PAS G B SRR B . JF HIL 5] S R ah R s Mt 5 B aT M ARA A K —FE, T 0.1 iR 51 5 8 2h
JE £ 6 ) 5 ILAE ) A FTE R 581 TR DA o ] DA 2] 0. 11 i 0 By .28 2 15 1 1 4 F) P A ok A

X AF(bootimage), B AHSKRIEAT 51 TR Wi R FFEC B 87 5 AR S R G Weg S (rootimage), VA E
AT AT IE R AT T,

& Linux 0.11 FOEATZEIMAA LA WANZ WA A EEEA R L 1T HERE SRR A
TCP/IP [ 2% 457 T (1) — &% 24 {i AF 5 S ZL A0S, X LA (9 70 BCANASE P S5 B4 (K A R AR AT BT X o {ELBFAE
Linux I RIZACHEHEA F2 B SR, SWRILHECRARIER K, BIATUAE T T Linux TAF
IS A SR B 2 5 25 70 ik 24X .

A Linux WAZH FTA FARRSEREAT T UiBH . N 7 OREFE M e 8%, ARSI 38 & LN i
TARKD (P2 R A AR EAT I, AR B R LRANRARIS R I B S —HE WA AT A A A B IIRFE 7 S
HIR T 0] 2 WLETTH P SO PR R 5l BEAS Linux WEZIEARS R H XMW F 51K 1.1 Frox. Brf H %45
IR UL linux A4 H H 3.

& 1-1 Linux/B &
2R KN i JE B H #H (GMT) 1 BA

a boot/ 1991-12-05 22:48:49
a fs/ 1991-12-08 14:08:27
E} include/ 1991-09-22 19:58:04
E] init/ 1991-12-05 19:59:04
Ea kernel/ 1991-12-08 14:08:00
D lib/ 1991-12-08 14:10:00
[:3 mm/ 1991-12-08 14:08:21
EJ tools/ 1991-12-04 13:11:56
Makefile 2887 bytes 1991-12-06 03:12:46

APBNET LN TAE Y. 51 AR 4 SR SRR D . BRSSP T A5 5% )
M. WERENRBE B ERIE RS Is T 2l fe, MAM®E 7 e ey, JoH2 AR 2155
BAT P X E P BN VELI A 41 1 SR TSRS A 4 2 1) Linux AR P PR O A2 35 LU Intel
80X86 PRI N MZmAE IR, B AR S EAN 7 &, MRAE SEBIMN 32 (a7 A
HER BB VRN I WAL IR 22 B2 A i BEAT [R5 35 = 8070 AT 8 J 3% 13 F52 o AZARS 1 32 2480
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1.2 WAELR

gr. HHEE 8 BNAE N UAE AR BLX 0 e ek i T A ok T . 28 14 F R 16 F 2SN
25, ATUMENF RS =R S EE L. B IaEEE 17 mNE, HPAd 1wl
PC WU LR 2 4t Bochs &4 Linux 0.11 A% H#EAT & Fh S8 75 3l

52 mE R T AL RS A SAE R, 24 Linux WAZI217 2 L1 IBM PC/AT386 1l
BURZH G o NS EEZET DR B0 R [R5 B BT SR oL i 2 ok R i 2 L 3%
IXAE RS R LA 2 v S LA s i 2 s SR R A R R

553 T/ 4H Linux 0.11 PR 9RARIE 5 « B AR SCHRR UM g PR B, 222 H AR 2 FR 1 ] 32 Linux
0.11 WAZIFARHS B & Z 000 4m1E 5 A1 GNU C IE S I AN . AT B EE A48 1 as86 F1 GNU as
CGRARST BIEVEAE 5, SRJEXT GNU C S H I NEGC s ERRIE . 4858 L WG
HEFH CIBESY RABIAT UL, A FEAHEIR T C AV g ok £ 8] BAR B AL . s i SRk
T Makefile SCAHIIEH 772

5 4 EEMERIR 80X86 CPU AR R 4544 LA AL R 15 30 T Jm i (1) — LE LR AR, i #% el i 2k T
80X86 CPU [ Linux WAZIEACRGST FHLSEEEAl . Horb E 204G 80X86 ZERlANIN . CRE A N A7
HHT R S AL B L AT B DL — AN TR 2 AT 55 WA B

95 EMEHHIA T Linux 84E KGR RGN . WAZTEARRD SO RCE IO 2R 85 1) UL RS SR
HIhee. EAE T Linux MPEE AL 2 EC 7 20 PRI LR e AR 2 A8 7 R R 40U 46 4 b ik 1)
R . BEFHEBRANZEFET Linux/ H X FRETE 2P E —A S0, 180 A A 1) &k
Makefile SCEFI N 25 Z UM BT PAZIRFE 7 B 40 1R BR L B S, b gm B i 38 T L3/ make {1

B 6 TR TEAHTERE boot/ H 3 NI = /NML4mAE)T, HA AT FF2F bootsect.s. 3RHL BIOS H1£
B setup.s LWL AT 32 £73247 ) shAASFER head.s. X =ANLYmFEF e TN MR #% E51 5
INEEN N AR TR, HX RGHCE SO TR, 588 73N 32 MR I RIg T 2w BT TAE. A
ARG PAT I — DI AR 1.

%7 FmEENY init/ H R N RSNV WFET main.c. ©ENZTEEATE VG TAEH3E N IE
WISAT RS TT o ETER T REGTE MG ARG, 618 7 T shell BI#ERE . fEN A2 IR /&
P A H T A B AR, DRI I 8 2 () Bl s o] DA R B R 0T AT . BT N AEE BT
M RRECAE AL R I A, PR 3 A % iR eIk . M RRE R IEE T E 3 main.c F27 A IERIFTE
FEFE, KRR CEXN Linux WIZA T —E0 7, v CEH —BAITTO, ([ERIEFEN R
G, RS S FIRENRE 7S AT IR — 2P ) B

8 BB 2 kenel/ HFEF TR/ . Horb i EERIEE /2 A2 4 B2 2R 2K schedule()+ sleep_on()
PRI R RGO MFET . MEMRZ O & Kb i — S B R P AR 7. WARTEANETF, A
ZIBERZ CHETEFTIRARIL ISR . A RIRARIC g IE AR IEARTE LGS WA 3 =T

3 9 ZXF kernel/blk_drv/ H i IR AR P AT TVER U o %5 RS AR RS &)
IKEhRET, FEARS RGN SR G IXATE, SHRZ SMAMHEICH NS, Bk, fERENXE
WA 75 2% — Lot SRk . SRIFREE SR — T X R AR &Y.

#8510 FXT kernel/chr_drv/ H 3t ) F 7 2 WRENFE P ATV ERE UL B o 1X — B rp 32 2000 S AR AT 4R BRI
IIFEST . PR IR P A R AR IR RE T o IXLCIRANFR PR T 0.11 P A% SCRF I A3 AT 2 i 4% 1) 5 2 iy
Wk BATWEFRE SHMAERMANE . (EREENFRESE— A .

11 FEAN2 kernel/math/ H s PIECE MG ERES 0 HAE T . H T A BIEBRRIWZRA, ©&A
FLEFF IR SRR BE RS, AR BN AR, MR . RFA— R 7.

12 BAHEAZIERI 5/ BRI SC RGRET, EEIX T N AN @ BIRREE B 15— N 2 [ 1k
Andrew S. Tanenbaum [#) {(#/E R G W1 5L —HHHE X MINIX LRSI, BEONEWIP Linux
A Gtk W SCRF MINIX —FOCfF R S8, Linux 0.11 fREAE 51

13 FfFU mm/ H XA EERE T . EEA IR ARIX TN ZY, AT EX Intel 80X86
A S R AR e AT 7 NE R B, IUCAE RS AR T, B T Al LS AR S EE Y
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1.2 WAELR

1) 80X86 fRIFIEIZAT 7 SR EL UL B LAAh, BN RIS %58 4 BN EY. T AT DLRACHS H (132 H
SR R GRBEAT AU, DS IkG T DL G b B AR oA A ) AR S

A Linux WAZ 20 B 1558 — ARGk Z 0 WAZ S SCEFRO SR, BRI T — A1 ok o, EB A
AR 2Rl BV 2 fEhG . A5 14 FXT include/ H K PTG S SCHFEAT T V4RI, JEA X —
AME S BN EEEIE S AT TR . N T E TR RN S AR, AR AER—
e 28 L B B L R A A B AT TIRNERE, (HIX S N A SR EASREAE X — B ) Sk SO R
2. BRZENEFER RN E TP REFES B AR, (H2E BRI N ST HLH],
VIR T B T I 8 Sk S R V2 01

%15 WA T Linux 0.11 ©it A RZIEARED Lib/ H s BT SCIF o 1008 P pR 8O 5 22 1) 9 1 R 055
RGMEFRAE T ERORE, W LUGHEMRATMT2EG BRI BTG, Frax B A A
FHARIMRZ, KIIRATAT DURRHVE 58 . X WERN T2 1EHE 0.11 IR E R Z —.

55 16 A tools/ H X T HJ build.c F2FF. XAMEF IEASWIEAEI EE A A ZBUE (Image) 3
b, BAH TR AR AR 5 SRR e HAh A OE R R N (kernel
image) XA

B 17 BT T NAZURAED I ) SR DL B TSt S M Sk B (R 75 . F AN T AE Bochs
PIE R G MMM Linux PWAZIK 775 DL A B8 RO I RIE T 3830 T 28 Linux 0.11
PRACKS PEEAT HBETE RedHat 9 40 T MU 4 12 HH IEAA I A AZ R o

E M RAEL . Mtggs T Linux WAZ I — L5 H0E CMBEAREAR S50 e X, LK ARY S
FASAT WU fa D A

RNTETER, EARTRMSRFEEMms 7 NP ER2INA S PC MU T TNER. £3%
SCHRH, FRAMXGE B T ARG SRR I AT LS 4R . EEE R, IFRA AP RIS H— KR
FRRuHL SRk B R . BanfE S| A Linux SCR45TH LDP (Linux Document Project) HRSCERS, FAl14
B tH BAA R E S —F HOWTO &, MRS H LDP KRkl 7 5

Linus FERWIIT K Linux #1ERGENEZN, FESHE T 3 K4, —A%E M. J. Bach F1) (UNIX #1F
ZRAW), PR T UNIX System V AA% I TAE S A IG5 . Linus EH T 1% BHR 2 80 H
%, Linux WZEAIS IR 2 HZ R B A FRAICE %15 Bk, ERIEA PR, X —ARUNAT DK
Wi TAERE RS % HEE, 5—4 John H. Crawford 25452 1) (Programming the 80386, +&ilifif
80x86 N IRI R GnFE AT VEMILF . 6 — At /& Andrew S.Tanenbaum = 1) (MINIX #:4FE RSt 141155
) — B 1R Linus FEAEH %A PR R MINIX SCIF RS 1.0 B, i BAE RS Linux %
A SCRRZ U R SE, FTUAEISEAR T A S RE — N AR, SO R S TAE R 275 1 1 k1R 58
4= 7] LA Tanenbaum [ 45 13545 .

FEREE TR PP AT RIS, 3RATT et S AR PP A R ZE R A H R S Nt 28 L S A e
FRioR &, ARJE H AR 0 5 AR H AR L A AR BEAT VEARERE, ORI X SR A e AR B S 3 AN AR
a5 T (R B BB, A C 1B 52— Foeif il s, fEF A DB IOSOERXT AT 5. AR
FhR At T ARG R AR Z R X ORI, AR i B 25 B A
J7 H A SRFIRBEAT YR o U RAE TR 58X e BUR [kl e — A e, IR A iR ZR =,

X T B AR A5 Y e AR SRR I SR AR B AR A S AN AT, IR RN T
REMS T RO E], T HAESE SIS B iy, o — e A S e A SR (Y 2R

e BV IR S RO e B T AT I — DI, FFARIR LN — A Linux 475 7,
PRAGERINIE b Linux FAEE, BA 7 E RSO Linux WS FRPIE R . IXIRM % % B 5
SR MIEAAT, BRAF R BE N 1.0 FRATT A6 B3 B 1 IEAETT R Hh i 23 20 = (I RRAS . SRS IX
ARSI HT I Linux PIAZ A 2.6.12 . 4R RETRIE BRI SeF R Hh IR S50R IR AR L 22 RE4R HH L e isemn
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1.3 AFNG,

WT (pateh) BFH, RBHFFFRATO.
1.3 KE/NG

HEHIA T Linux WEAEFIR JEANAT A FASSCAE: UNIX S PR ARABAR AN Linux #2445 T
SEHL A 3E AR R BE A EL YL L Richard Stallman ) GNU 11%4 Linux &4$e 4t 7F & HA RN SRl T A,
POSIX Fr#EfHH A Linux $24t TSl SR RGNS E ™. AS.T I MINIX #:/E R4 Linux
MIMEAEC R T AN AT 28k 125 | Internet /& Linux BASHUH KA ZAEE . fa RAEMER T B EEAn

o

o

,167



2. 1 WATH AL Rl

F2E AT REAH R

AT — DRGNP AN EAER M A, DA 2-1 P AR . HLrp g A BB o0 F TGN R 58
15 S B, 2 AbBE b0 in T i v e AR A . REURER Y OB RGRR R IEAT I RE R 4
LA i A\ L S R BT A e

HEHLRGRAGIS, EWEEAX IR AEAENTS, THEHL RS AR O S
oy Z IR IE B AR AR S AT A, PRI 2-1 wh(b) BREZ B e dh it i s — M EALR S 49R,
FUEHEIR Z E R RGO UL, &4 5 0 # T IS A F— D e B T 248, JFH B
BRI, T — A7 BN LR SRR XL T R G A

F REUR ﬁ REH
—1;——- _J

o) Ay (o) dbsts ) fiuthi oy () et () A/ o

(a) (b)
& 2-1 RGEKHERK

THENLR G AT 73 AR A R AR 43 (H P Z (M B AARAE o B 40 2 TS R GE 0 m] LR 4
P BAT AT 6 o PR — P SR A B E RS E e 2. T anfrfis T AR 45 2 A I
Yey i N AR FNZIE—FE, AT DUEVERTEENL “ R 7 F G BAEYE . ARBRd i 82
—MNHEH RGNS AT U], 3 ELE I 2R G A3 0 RN /4 H 35 3 FR AR APF- 2E e i 8 AR 2 A 4 ) ) S
Mo FEREAETT I, FRATMEZL SR T Intel 80X86 H1ULib#ELE (CPU -- Central Processing Unit) [ IBM PC
TP BN R AN R %8, THENL CPU O Al LLEEE/E R RSB sy, Bl 2k 9%
F15 AR o AHIE s T T8 ATEH BB, AL T TV EA AR Linux #:E RSN AZ I SEI.

AL, BEE RS S Fis AT R IR DA O . n SRR BRI R Gg T e, MAmTFEE T
il E B AT A L . AR IR TAL G R G R A, A28 T L A = B 1 ThRE . X uk
W2 DA RESE RS 3L Linux 0.11 P9 RZ PIREAREE A SR 74 T3, RiE PC/AT K H k8~ HA 80386
s(LL E CPU 1) IBM PC JHSRAAL, 1M PC W ASRIZF8 i A L, A5 IBM PC/XT KL A T -

2.1 A EHERRE

FATTIAREIEL P #71 FEESR U B R 80386 B LA I CPU K PC ML ARG M o — ML G I AU R4
FREET WL 2-2 Fis . o, CPU MBI bk Bim 2k Ads s 5 4l it A 8 4 (BRI B 2D
5 R G HARE /3 134T B A - bk 28 TR LN AR ER VO A4 (b, BI$E HH 75 B/ 5 A0 (1 HARGT &
PR T/E CPU MIAAFER 1/O B4 2 A HR (LR A& 0 adi, i 428 o) 4R ) 47 S 4B 45 AT I BAR S/ 5 4
1o XFT{EH 80386 CPU ] PC HL, H P &bk & ANE IR 26 #050 lA 32 i, BP#RAE 32 7 i), DRlththdik -
hEZ AR A 27 7, A0 #] 4GB.

Pl I s 4 i 4 AT iy 8 2 108 5 B AR AP VT SN AR b, ax s ] 28 20 ) #1002 DA — B B SR i
S B o E AR ThRE B . B dn, i 28 ) Intel 8259A BRI AN F K DMA 51 2% 38 H K H
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2. 1 WATH AL Rl

Intel 8237A 5 AL; ERTTTEERIIAZ O NZ Intel 8253/8254 SERF s s Bl AL 321 5248 FH 19 /2 Intel 8042
R SEER TR R R T IR .

CMOS Hh DMA TE B B
frfifime | | P2flas | | 608 | | 2

-“7 H 1 2%

CPU - 5
T Re1 71 71 \Va | 71 NN

7 L 7 S
b -ﬁ ﬁ i“ ¥ Y T ﬁ - s
= S— / AV VVY VYUY VYUY v

AV4
ITEIRL | | #ATH IR fifidi

‘t
=
—

S
B

<

wid | |[ R
. 23| it ol kGt S et RS U RS | SRS
& [ = 53
I './,=\\hm =l =
—a —
20140103 Kl 2-2 fE45 IBM PC S S v ZH RHE 1]

Bt o7 s (EERROAERLES) W IEE Y R S Tk b RGeS Rgi
hES 2R BE S A 2 55 R B P I 28 AR IE R 1 o X e R AR LUAR TR I B A VbR S5 1y
ISA (Industry Standard Architecture) 28, ¥ & Tl ARiELE M) 2k EISA (Extented ISA). AMEAF HI%E
PCI (Peripheral Component Interconnect) &12E. Jiig E i 1 AGP (Accelerated Graphics Port) #1471 2%
% TG AR A 1 = S DO T B AR il S A RV TG T . BEAE TR R R, AR Hmd A 5

e A B R ) el e LR AE AN W HE tH, 91 R F B AT IS RO sUBOR P =i PCIE (PCI Express) &2k .
Bﬂ‘ﬂ [¥) 80386 HL#E [ A ISA M2k, BIILRG 5ME VO & i E R AR 16 (A 8n 2k kAT 540 4 .

BEE T RNLBOR IR R, R 2 JEORAE A fil-Rok e it thse (B anili iyl g5 Thae) #CLE MLt
SENLENUBR LD LB R B B O b, JUAN B2 — NIRRT g 1 AU 3 S
Mg, It HR T LRGN FFS > #HREA B A ARl &, MRS MR AR TIR KA. IR PC HL
[ ZH RS ) 3 5w A 18] 2-3 Skffiik . B 7 CPU B4R, BAR PC WL AR 32 B A 2 AN RS v 4
[aEs i 2H B0 48 (Chipsets) #1%: JEMF (Northbridge) 5 F FEg#r (Southbridge) 05 F . LtfEas AT
5 CPU. WAFH AGP #LMI#E I, X e LV EAA R S RS R . e ik i B A as i E i, R
Intel $21%:0 4558 MCH (Memory Controller Hub) 0 F . FEMFC T AR FIAK ., i ZaeE, Bildn,
PCI 245\ IDE ff #5211, USB ¥ 5%, BIMEIHHE 1142559 ICH (1I/0 Controller Hub) o Z FTEAF] “Fd
67 MR MG XA, 2 B TAE Intel 2 7 A6 PC HLEMRC E, EAT73 LT 32 R T i A
Fi CEPs ] R R EAALES (8, JFEE S CPU ST @EEMEIIEH .
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2.2 1/0 i A F-hEAT U5 i) 421 7 5

CPU

AGP E'\ﬁé j EA/ ﬁﬁjﬁ%é‘ﬁz
T || AcP \4 1/0 JbHids >/ & e >
II RGPS (MCH) T , .

I/0 E#fiats A (ICH)

___________________________________

2-3 B PC AL &RAEE]

HARBAAE DR TR, RS RIS #E &6 =8, BN TR K
Y, XRS5 PC HLETHIHR . IO ESE PC U (F S5k 2 i B RS 7 0 SR RIS AT T-BUAE /Y
PC Hl.E. XM Intel TP A FM LT BHESEIXANEE 1B BTy TN, BAWIIREIMESE PC HlL4S
FIHEROR T 1B A2 2] PC AL MG 7 1%, SRR L R IE & T IR PC HLE K. T A THE 22
VOB 2-2 rh A 1 B BRI 5 (0 AR SR B, 17T AR S B g A 125 DU HE IR ) B 15 P A A R A RS
I AR RAE A

2.2 1/0 iw O S utAnip ezl A =R

2.2.1 /0 swOF1F 4k

CPU A 7 i lal VO £ Dz geakdz il & EMEIRFRSE L, FEEefeeinthil, XFhhk
FRA /O ity T hE B FFR G 1 8% — A VO 26 286 5 U7 I B0 MO8 w11 4 H 2 1R 2 i RN
Uy i) 45 ) B PAT RS IR A 0 11 ity bk R B 7V — A R 8 —gmbb A7 gtk

Uity 11 48— g ik (1) R R4 1/O $2 51 2% (i T Huhk 9N A7 it - bbbk 2S (RS L Y o TR G s o 1k
KA A UG gntik . CPU iy in] — Ay O EAE 505 R N AF I ERE—FE, AR VTR N AAIREE 2.
FIAS7 G ik PR 77 52 4 /O 42 1) 3% RN ) 19 -k 2 1) Bk S — AN bk 28 (B A5, RO /O Hbhik
A B DA —A VO bk 52 XP R, FF HASH LT VO 54k in) v o

IBM PC J HC AL 3 B8 A gl 77 X, SR T —/NMMOLR VO Hiuhib =23 [a) 0 4 i) 15 2% 1) 25 A7
FHIEAT FHEAR 1) . AF ] ISA SRS IR S8 PC HLIEL 1O Hiuhik 23 [a]5E FEl /& 0x000 -- 0x3FF, A 1024 4> /O
uity I Mk T A o %A 2 A i s BT BRI o B FH Aty 0 bk S BB LR 2-1 Pl 9 -3k s 11
A8 F AN G 2 5 K T I THD EL AR B RE DT A I P 4R AT Ui B

74h, IBM PC HLBEE i 17 R — ik 5 XK. U1, CGA Bin+ ER/RAAAERhhbst s 5 T
17t 25 bt 25 8] 0xB800 -- 0xBCO0 Y [ o (AL ik — /NP oR7E 4 b, 7T LB $efd F N A EHE &
FEIXAN A DXIAT B #AE

= 2-1 1/0 imOHthht 43 B

i 1 Hb 5 A3 Tie i B
0x000 -- 0x01F 8237A DMA F %8 1
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2.2 1/0 ¥ -k A7 20 5 R

0x020 -- 0x03F

8259A W] gL A i i 8% 1

0x040 -- 0x05F

8253/8254A EMFIHEES

0x060 -- 0x06F

8042 HEALIEHIAY

0x070 -- 0x07F

Pi il CMOS RAM/SET I 4 RTC (Real Time Clock) i H

0x080 -- 0x09F

DMA T [f Z7 A7 &5 17 17 3 11

0x0A0 -- 0xOBF

8259A W] gL A B i 4% 2

0x0CO - 0XODF 8237A DMA #z il 85 2
0xO0FO -- OxOFF PP B ST 1) By
0x170 -- 0x177 IDE T 45 4% 1
0x1FO0 -- 0x1F7 IDE R4 45135 0
0x278 -- 0x27F FFATHT ENHLIG H 2
0x2F8 -- 0x2FF AT RSS2

0x378 -- 0x37F FATHTEIN LG I 1
0x3B0 -- 0x3BF Bt MDA R 4%

0x3CO0 -- 0x3CF

b CGA SR %

0x3D0 -- 0x3DF

K0 EGA/VGA TRt 2%

0x3FO0 -- 0x3F7 R g
0x3F8 -- 0x3FF BATHEREE 1

XtF1# H EISA 2% PCI 25 R 2R S5 /I BLAR PC ML, A3 64KB ) /O bk s (e nf (i F . 753538 Linux &
4 NIl 2 A /proc/ioports SCAF AT LTS IR 4% ) 8% 5k B I 1/O0 Hehkya |, WLan R Aras .

[root@plinux root]# cat /proc/ioports

0000-001f : dmal

0020-003f : picl

0040-005f : timer

0060-006f : keyboard

0070-007f : rtc

0080-008f : dma page reg

00a0-00bf : pic2

00c0-00df : dma2

00f0-00ff : fpu

0170-0177 : idel

01f0-01£f7 : ideO

02£8-02ff : serial (auto)

0376-0376 : idel

03c0-03df : vgat

03f6-03f6 : ide0

03f8-03ff : serial (auto)

0500-051f : PCI device 8086:24d3 (Intel Corp.)

0cf8—0cff : PCI confl

da00-daff : VIA Technologies, Inc. VT6102 [Rhine-I1]
da00-daff : via-rhine

e000-e01f : PCI device 8086:24d4 (Intel Corp.)
e000-e01f : usb-uhci

e100—ellf : PCI device 8086:24d7 (Intel Corp.)
el00-ellf : usb-uhci

e200-e21f : PCI device 8086:24de (Intel Corp.)
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2.3 FTEE#S. BIOS 1 CMOS 124 2%

e200-e21f : usb-uhci

e300-e31f : PCI device 8086:24d2 (Intel Corp.)
e300-e31f : usb-uhci

£000-f00f : PCI device 8086:24db (Intel Corp.)
£000-£007 : ide0
fO08—f00f : idel

[root@plinux root]#

2.2.2 #EO5E)EE

PC HL 17O & M AL 7 i 7 X— o] R AR P A A 77 =0, LA 77 CR DMA &40 77 2. Jist
2R EAERTT AT CPU B AR T P IE A & i d W il o i RS SR I W 2 5 vl LS % %
HATHAR S . X PP 7 AT Ed 2R SCRe, (EHA R LR B, (FURHREAIFE S CPU E 5l [A],
RIAE AT 5548 E R P BRARSE R AR B 20, 15 WP AN ROz A X A9 77 e 7E Linux #:1E RS,
R TE A% B ) 28 BE 0% ST Z10R (0145 BN A 2 FEAR /D 1 LA #7727 20

Hh T A ER A ) 7 2R A TR s 2R B SRR AEX RS IUT, R Y VO W@ kA CPU 42
AL TG KR IN, CPU A 228 I BT 4 AT AT FAR 7 R 1 £ AT AR 1O b B IR 5 i B . 44047 58 1%
T IR S5 S, CPU X xR B AT RIA B T AR P . 72 1O F5 i 28 B 25 & th P Wil sk I, CPU
BT b R (BRI IR AT R SR T HAH R Hh T A FE AR 25 R AN Rtk o DR SR P e b4 )
77 A 75 B S BB KT m) B, g ) A S P T AL B IR 5 A . Linux #E RG K2 L& 10
325 1l A FH o I A 3807 2

BEEAit# Vi 1) DMA (Direct Memory Access) 77 W T /O 45 R4t W A7 AT it & %%,
BT A L 710 DMA 56| 8 k217N G T CPU #F. BT EAHI B b AN,
HERAE IR 7o 7 Linux #24E RS 4, SEIRSHFE 78 Sl DMA 75 2T & >k S 30 114 5 LA .

2.3 £7F(E2%. BIOS #1 CMOS 771438

2.3.1 E7FHER

1981 4 IBM PC HLRIHE H I R 45 H A 640KB 1 RAM F A7t 25 CRIFR AT o BT TR H 9 8088/8086
CPU R 20 Hithhk2k, Ptk 77E - 3EE Bl i s A 1024KB (IMB). 78 2405 DOS #:1/E R4 mAT4EM, 640K
5 IMB WAFZ EIEA L Aei 2 Wl N AR P IE AT BEE TF AL AR BRI B R R, BaTHit
HHLE A E A 512MB B3 B 2 YN AR, HHHACRA Intel 32 £7 CPU, RIERE PC/AT i 5 AL,
Ak CPU O EE N A7 FHEVEFl D& =ik 4GB GEIR A CPU BIHFetE, RGH 20 LTk 64GB 148
WAFR T (HIE N T 5EKM PC MLIERMF LA, R4 IMB LA YB3 70 lie BTSRRI 5 T ok
1) PC HLEEA—5, HZJEkR RS ROM H 1 2EAH N i A2 T BIOS — BELALT CPU Rg-Hk (1) Y A7 55 = Vi
frE 4k, 1 BIOS J kB £ FI A B AE vH RN LI A 410 4 FHAE BIOS 52+ (Shadow) X33, HJ BIOS
FRADATI SR 2 B S B A X3 . LB 2-4 s

M BN EATIGALET , Y03 YA O B M B RE 0 T U6 ) 7ZE 22 X 4. [ T Hiuhik A 0xA0000 £ OXFFFFF

(640K | 1M 3£ 384K) A1 0XFFFE0000 5] 0XFFFFFFEF (4G At )5 — 64K) Ju [ LLAMK BT A AR 4R 7]
FIE RGN AF . IX AR E Y6 9 T VO W& A BIOS 127 . IR 5 LT A 16MB (K73 N 1F,
B4 AE Linux 0.1x R340, 0--640K K FHAEAE AN 2 ARRS FIAE . Linux WAZANMEH BIOS DjRE, thAE
F BIOS % B K mEE . 640K-- 1M Z[0][] 384K 3SR EE FERI eI & . Hod ik 0xA0000
FHUERT 128K AE R R NAFZETIX, bG8 0 H T HAb ] R 1) ROM BIOS B w4 X 38, 1M 0xFO000 |
1M Y T & 5248 ROM BIOS B X o IM--16M B4 % F TR N T 20 e i) 2 AR X . 9 b ey i 22
IR XF A7 R OS2 o FH A% AR RO /s T () — 3020 PO A7 Xk, 12 X 3ad 3 2 5Bk 640K - 1M X

21


Administrator
线条

Administrator
线条

Administrator
线条

Administrator
线条

Administrator
线条

Administrator
线条

Administrator
线条

Administrator
线条

Administrator
线条


2.3 FTEE#S. BIOS 1 CMOS 124 2%

I,
O0XFFFFFFFF TOTBI0S 46
16M
0x100000 m
ROM BIOS Rftsf[X
0xF0000
Olm% oAl BIOS BRAX
* HAh-F ROM BIOS
0xCTFFF
0xC0000 |__VGA ROM BIOS | 740k
BIRZE X
0xA0000 640K
/\_/
/\/
* AL
0x00000 b—m——— 0
2-4 PC/AT HlNEFERAXEE
2.3.2 EAXRMN I BIERF BIOS

FEIAE ROM H11 245 BIOS #2)7 E A TiHEHIFHLNPAT BRGS0 1 B, @i RA R
PSS FRCER, plurhlimeR. BESHEE. HFHIEABESANRGEHR T VIHLE — 2 mek
2, 1M HIE N DOS 258 1E KRG IR AT 5 2 B2 RS o (H2 HH T BIOS $2& 415 X S if 45 A~ H 4% ] 55 N (R
HAREFAR IR, FHEMNVIRAETTIERE, Bk 7 EVIG R 25 H BIOS #fik— R4 24
LAAL, Linux #4E RATEEITH HEAMH BIOS H I ThRE.

YN RS IR E % T U BRI B AL, CPU £ [ 3hiTACHL BL A 77 4% CS W B A 0xF000,
H B B % ¥ B OXFFFF0000, BKJE i E N 64KB. M IP 4% ¥ & v OXFFFO, Kt CPU US4
¥H4817] OXFFFFFFFO &b, R 4G ¥[8 #5 5 — > 64K W5 16 154k H B AT %0, X 5L 12 &2 48 ROM BIOS
RO E . I H BIOS 27 iX BLAF 4Bk #5154 IMP Bk 5] BIOS AU+ 64KB i Bl Y I3 — 26464
FUGIAT . BT HET PC/AT bl BIOS & K £ A IMB #| 2MB, FAZE1ENAE (Flash Memory) ROM
W, DRI T BB AT BTG 9] BIOS ARt 64KB i [l H G I A TE 0--1M kil 2% (8] # [ A BIOS %
e AR, BIOS FF & & Jafii H— Mk 32 A K (Big Mode) H AR B 27 A7 45 1D Il i Bl ¢ B
4G CIEFRR T 64K), XFEELATLATE 0 2 4G VSR N PATFHERIEL S . /S, BIOS fET T —LL 41 fg
PERCI AT LE R E 2 5, B 5 IR K PC HLAEZR 1K 64KB BIOS AR5 A% & il 1) 4 A7 1M A i )
64K Ab, R BEEBX A7 9 Hik CPU N B IERSEHb b0 TAE, WKl 2-5 fiin. & J5 BIOS hes
fifi i o At He i3 A0 A RS0 5] SR I BN AE 0x7¢00 4k, FHBkEE 21X N 4k 44047 5] SRE 7 .
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2.4 s Ay S R

(ORI
O0xFFFFFFF( Jup 654
B C 64K
/_\/
/\—/

\ Flash ROM BIOS T,
KJE. 256KB —— 2MB.
64K

1
______ /
il
O ——
m
S il ) BIOS
(BI0S Shadow) 64K

0xF0000

0

2-5 Flash ROM BIOS {if & FnE &I Ak st X 15

2.3.3 CMOS =g

1E PC/AT HlH, B EALH A AEF ROM BIOS LA, i R RO AEER (RF 64 8( 128
1) CMOS (Complementary Metal Oxide Semiconductor, H. %N @AW T FhGds RO ENLRY
S IR E B R G BAS S o X B 2 P AF 8 R S I BP0 i (Real Time Chip) f7E—HREE R+
CMOS A7 itk 25 [ 7R SE A Y A7 bk 25 1) 2 4, 75 B4 1/0 454k 1l .

2.4 =S FERIF

2.4.1 ERIZHIEE

IBM PC/AT 80X86 FEZS TMLAT FH P4 Fi 2155 (1) 8259 A T 4w P v W42 it - 2L R — A s ) 2%, P T-s2
L 1/O B r R Wt AR A BT 30, FE AR 15 MR SRS Wil ohae, WK 2-6 BT, TETT
BHLRIFALTLE16E], ROM BIOS 2343 HIXT 1 H 8259A it i #EAT#ItA1L, /0 HIHE 15 Zrh kil Se 484y
BCERm Bl i & SEAS . ARATE . TEDE. BREEEH]. DAL TR S AN AL A5 ¥ s miE I dR o RN 7E Y 47
FFifi ik 0x000-0xFFF [X 3 P4 & v — AN i ) S 3R o (EUR T iX S8 i B TS 1 Intel 27 M ER i & 50k
SVEAIULRTD, AL Linux BR4E RGTE ARZYIIG I SCE BT 8259A AT T E . A Wizl 48 T4
JR AN R RE T IR VRN A i 5 WG S5 .
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2.4 s Ay S R

I TRQO —{IR0
A TRQ1 — >lIRI
Bltint TRQ2 — > yJIR2
AT 2 TRQ3 —5JIR3
HATI 1 IRQ4 —>|IR4
470 2 TRQ5 —5JIR5
7€ IRQ6 —5|Ir6
JATIH 1 IRQT Y
ot 0x20-0x3f | | A0
i S

SERHR IRQS

INTOAH TRQ9
e IRQ10
fREE TRQ1L1
PS2 fAn TRQI2
PrabFEES TRQ13
A IRQ14
B IRQ15

Huhk 0xA0-0xbf

!

IR1
IR2
1IR3
1R4
IR5
IR6
IR7

AO

I
IRy J
TRO CASZ-0

CS

-

INT

8259A
M

INTR
CPU

INT >
8259A
BV
HHEDT-DO
e
CAS2-0

M—6 PCUHEALNI LA TFHLN, b B o i oK 5 23 ROM BIOS BB AR 2-2 HoIlH 0t
S W7 ) B o Linux #:4F RGO A BT HIX L PC HLEVA BB LRI T 7 &5, 2 Linux REHATHIER
ExEH B WG R T 5 P RS RO R

WERAERS,

& 2-6 PC/AT fHLIER 8259 5% R4k

%% 2-2 FF#LET ROM BIOS & E R EIE K LIEF IS

HIERS | BIOS WEMFIS | Hik

IRQO 0x08 (8) 8253 J% HiH9 100HZ B i e bp
IRQI 0x09 (9) B

IRQ2 0x0A (10) P S B
IRQ3 0x0B (11 HATH 2

IRQ4 0x0C (12) FATE L

IRQ5 0x0D (13D JHArO 2

IRQ6 0x0E (14) RELIRB) A%
IRQ7 0x0F (15) FHirA 1

IRQS8 0x70 (112) SN e
IRQ9 0x71 (113) B IH & INT 0x0A
IRQ10 0x72 (114) N

IRQI11 0x73 (115 T8 (&R
IRQI2 0x74 (116) PS/2 4w H
IRQ13 0x75 (117D B A B 2
IRQ14 0x76 (118) A% 4 7

IRQI15 0x77 (119) TR
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2.4 s Ay S R

2.4.2 DMA £HI25

WIRTATIER, DMA #6281 EZEIh e Rl i ik oM v &% B 5 WA B R I 50 RS TERE . B
B HMLES L Intel 8237 205 BRILARZE G 5L, @I X DMA #6283 T mfe, SN WA 18] 1 £
FERIRETEANZ CPU 5B 2 AF kT [RIUL/E BRI, CPU m AML A Fi 4

£ PC/AT WL, M T H 8237 s, Ktk DMA #5284 8 Moz isiEal gl . Hd)s 4 M
16 S7EIE . BAEE I 25 T 145 2 DMA I8 2. 7 —NMEEZ i e e ik E . X4 3
Xof =N I IERE, e DU A A7 g . (Imfg) Mk 2577 g D R EGE B 5 2 a4 im . BT DMA
WAF A S LAY, MiHbHEAHBUE R 16 A8, D B T ERIE PR

2.4.3 ERT 8

Intel 8253/8254 & — Al ZRFE e M /11404 (PIT - Programmable Interval Timer) &y, FTALFIFEAL
HRRRE BRI )RR o 120 et T 3 AMIALE 16 frih s isiE . &Nl v TAEEAR P TET T,
FF Hax e TAEJ7 38 o] S Bk B . R B R b AT 2 () — T VA R AT IR E B 1), (HIXFE
IRFE CPU If[a]. #HLER R T 8253/8254 {5 Fr, IRAREFY Dl AT ARG B 8253 LA & B R ESRIF HAE
FHH A — AN AR TS L B P IR . fERERT 25, 8253/8254 #i4x[m] CPU Kik— /N5 5.

KT PC/AT N HFEEHL R GeK IS 8254 5 F e 3 AN I /AT S s @ 1E 4t 70 3l 1 H B ki o
55 BN A7 DRAM RIETE N HLER A 4147 74 4 5 8 & 8. Linux 0.11 #4548 HU0EIE 0 #E4T 1 FHH
WHE, % TEET X3 T, HHRRE 10 28k H—AME 5 LU= R G R{E S5 (JRQO). X
A B B 28 I = AR B T SR 2 Linux 0.11 WAZ TAERIIKIE, & H @ BH1 3 Y 53T AR S F it A4~
AT RA TR (A,

2.4.4 HETHIE

PATOUAE A B AL IBM A 5] T 1984 = PC/AT fMLIG 2L, 1@ HFRN AT-PS/2 AL H
A 101 2] 104 M, 8 B — MM RIS 3 1A A (Intel 8048 B2 ) LI TH RIS
Fr g fe i N ARA TR FPIRSE S (RIS, JFRIER FHER DA st 29— ML I,
BERLRE RSOV BB Y (Make code), BLETFRABEEM; 29— /Md% T IBEROT I R 3% 44
AR N T 455S (Break code), B RIAR WAL .

TN AL IR 2% T 1 FH SR 20 B p S B A RS B AT AR, B AR 5 OB ik BB E R s i
BHEAT o RN AR SRR I B AN W7 D 0 AN [, BT DABE A 42 1) 2 AR A 0 F 6wl v DU e FH P 745
PEIR/ B . BEANEERE b T o B ) R T AL A 4L, T B A — NS 4E (Scan Code Set). AR THEL
MURRE, HElcA =B (e, e 5 &:

B -ERNE - JRIE XT EaAREEE. Bl o 2R 0 Kikix i,

B CEREE - DS EBIE RS, EERRA AT A,

B OSBRI - PS2 BRI AE . JFE IBM HEH PS/2 OHLISHE LA, CRAME R

AT SEELERINRIE 2 B gE. BRI, Y2 N T 5 PC/XT ML 2 E I,
VISR ZAC AT A FR B B 38 — B R e s e — B, W 2-7 Fras. Bk, A9
BHATIRFER B R T B TS BRI ] . X RS KA g R N S R A XT s
T R A
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2.4 s Ay S R

S RETE

o L,/ Ly )
s ] g b fY

2-T REEH R R AR

B

PR 2508 5 R Intel 8042 B R Ab B 28505 1 BRI e 2 M - IAE Y PC HLER D& s A I i 25 4R
FRAE EAGE R, (ESR DR AR 5 8042 (05 i I il 2 AH AR 2 . S AL It SR BR S B A a6 R 1 11 A
RATAS SEE . P2 1 AR AR, 26 2--9 s 8 A4S, 26 10 M2 AR IR, 26 11 f2
AL SR AT ISR UL . B RIS AR IR 11 AL R AT O S ok B A A e 4 i
PC/XT PRl SR A M R A5, SR s W h 2% IRQ1 5l CPU A& gk, 4 CPU MMy
WG R G, 2 VR AL P T A B AR R SR I ) A R ) XT AR

M AV AL TR, FRATRT AR A I A BRI R — A XT S B@y . X MR IR R A
A B AR T, HIREA X RLBSEAN AR . rdiiE e AR . W, %R
BCA” EREI R 30 (0XIE). 24— M NIRRT, MBERR 2 ) 2% o TR 2 — AN as .
P XT B CHP B2 ) 28 g R o W )30, Wi T Ag 2 HBamhs i - 0x80, Rl i 2 (fr 7)
BN FEEg . i, Bk “A” BB 0x80 + 0x1E = 0x9E.

{HAEXT T H0EE PC/XT brife 83 BREEALLUSHIASING C“O RI7) AT 44 Eiicsd (Bt idn Cul
BRA AR Al S, WIHBEAW T HREEF 2 24 N1, JFESE 1A —2 2 0xBo. i,
DAY Crl #2774 1 85I 0x1D, M F ALK Ctrl it ghas =4 R 1) 2 34
JHAYS 0XEO. 0x1D. Xf BT AL & 0xEO. 0x9D. 3 2-3 H& J LAl Al A fs il v 1ok, Bsk
HOIRZE T SRS — B4R

& 2-3 RELEHIER IR ORI R B S8 — B 110 SRR AW T 13 1R 7 15

Erdi 4 e EEELA L Wi 66D Wi
A 0x1E 0x9E AP 1 e
9 0x0A 0x8A £ EiuRE piiksi
ThREHE FO 0x43 0xC3 A 1 e
77 e e A 0xe0, 0x4D 0xe0, 0xCD ¥R
Fiid Ctrl g 0xe0, 0x1D 0xe0, 0x9D s
7 Shift 8 + G # | 0x2A, 0x22 0xAA, 0xA2 S5 It HJ5 B Shift B

A, BRELFERAS 8042 M w1 P2 AT HARH . H P20 Sl HIAH TSI CPU MR A #AE, P21
SUEAT#H] A20 5L R SR . Mixktm O 1 (P2 A 1 REIFE GEE) 7 A20 554,
N0 AR A20 {554k, A TR ECEAFAFEMALA 8042 &1 T, (H2 MRk FHAMES RIS
FHEZE B BITIALL 8042 05 Fr I ThAE . [RIULELAE B AR DR K 8042 g FE J7 ik
2.4.5 BITIEHIF
1. b AT eE R B

B EN/ AT e, BUEE, DR NN E— R R — s S o R EUEEARIE S,
PAVBETHH/ R &GRS W) BT FHOVEEI . @E IO E T 14&3% — M s K
ARG e I FRAME A ARAE “W0” SR IX M. A T RE LRI (S XU B WS R (R A AT — Se
AT IERAE, BT DEERIERE LA, TR — S S e A AR R RS A I E L e E R, Fln
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IR B 2 5T S R Is/ FP 0B A EE B, JF BAE K% 52 BEREWEE B 2 G e i —Lk
BESAE B, WK 2-8 Fiar.

2-8 BIEmE—RRLEH

FATIE(E R IR RSB b DULCARR A B i — IR — AN LR AT AR )o@ 5 7 30 HRATIEAE vl o 2B A
WHATIEE PP A . B TA) B 32 22 X AE T8 S i B 20 a5 B sl K BEAN [F] o S 28 R AT 34 DA
— N FRHE R — @S AL — WA T AR, T (A0 R AT A W DA A R BT R R B S — i
PEFEAT B . & B LA Z R R E AR L, 4 S 28 184S G0 [0 4 X007 s Tl BEAR 12, Bai i — N
(word) — M7l “Hfi” WK, TEULH A 75 AT AT BAE BRI ] o 17 [ 25 38845 W) 0 [7) 38 45 X7 BAIE B
P —RJEE ST IG AL, PTBUE Y, SEbs b an A e A 48 /N B — AN RO B W& B 2 BE D,
A Ch— A FRF AT AL a0 () S A2 B3 AT 845 L nT LUB 1R 2 — Fh [P ARSam 5 7 20 DR S 2B A )20 d A5 G X
PaNe = e B 17 7 M 0
2. BT R

b AT IEAS AL A U B 2-9 Fos . AR — DN ERT R A . BRI, AR A A 1B AR
o e AnEFEPAER, [EE R 0o B2 A MM S hrgds, B — 2R A AR PLZ 5--8
AR AERISAI ARG, HETFRE. FIEAEN 1, ATHBEFREN 1. 1.5 802 AN, 7Rl
(EH U RIEAT B R, U D20 B RSAH R) A% X B A ) 5 i ) 0l e R 6 A 17 o 78 Sl 5
MG, L% 1 FROES (MARKD, 515 0 RS (SPACED. [RIULAE T I IR H JATmk A A X g A
AR,

DO DI D2 D3 D4 D5 D6 D7
1%5 (MARK)

0 |o/1{0/1]0/1]0/1|0/1]0/1]0/1|0/1]0/1} 1 I l i
22 (SPACE) LJI:LLJHELM»»J

iﬁAu %Z%Eu ﬁﬁ%u f?JJ:U

2-9 RELHITREFFHEEERN

LB, JOXTTAE TS (MARK) RES, $#F8EkIE 1. A& EREHWE, WARTT HEE
e KL AN LR TR BRI 18] 12 SRR G 7. 3RO B2 S )5, TR 52T R, AR e HUSchE Ja (4
Yoo AP E T ARG AL, A AEREE L e 2 R T BRI BRI A . e R IEAL. R
FAFWURIE 58 5 ] ASLZ AR T — DN fmi,  thn] LTI A0k L5, 85— AR TR

FEFRWS— AT, FRBOT AT RE AR B =F R Z —: OABEUS R . TN FEFP N B R 7
BORRIZTAT: QLR M TRFIT AR S TR, e KRR . R ROz SR P
INPRECF AR s Onik Ui, 78 2RI U5 B A IEHIN S R XA R . Bl a0 e Bz e ) 2 1k
PE AR T35 o S8 G OX AR S DUER 1 Rk TR LA, AR AT RER AR U7 i 2R B AN A o
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2.4 s Ay S R

3. BTG

NSEBLERATIRSS, PC AL IBHEAE 2 DS RS-232C Sk Ep 4742 00, R4 38 b e/ ki
842 H) i UART (Universal Asyncronous Receiver/Transmitter) ZH Bl ) 8 4732 1] 2% ok A0 2 £R 4T 50080 Aok
TAF. PC HL_E AR 4732 0 A 25 0588 9 (05A DB-25 B¢ DB-9 #4288, % HKi% % MODEM # 4%
17 TAE, Rk RS-232C A5l E T 1R 2 MODEM % FH#2 M1 5] 6.

PLHT Y PC HLAR S [ 2 2 SR 20 51 /) NS8250 Bk NS16450 UART it BLAE AT PC HLIMEH T 16650A
Ko HFEA N, (HER S NS8250/16450 i F 34 . NS8250/16450 5 16650A % i) - 2 X HIFE T 16650A i
Frik WA HR FIFO &4 7 e ZEX A 70, UART ] DLZEEIE K% T R 2 16 M EFEA S K —kh
Wr, MM AT LA RGN CPU [ fidH. 24 PC ML EHF BN, FR4 RESET {551 NS8250 1 MR 5] fill
{§i#3 UART WHZFAFas st @ G0, a4 24 H UART i Z0 Ty mig e fE, Dk E
UART 1) TAEPARZ . BRAL B DL S TAE 7 %

2.4.6 BRIEH

XFF IBMPC/AT R HAMeA P ENN S, WM AR AR R-R, IBM &5 H 1K PC ML R Gibs
HEAT B 68 MDA FrfE AR 2 CGA Atk DL A2 EGA AT VGA ArifE. LUSHEH MIATA MR RR CRIFEIER AGP &
TN EERER AT B 1 BT A B B AN B AL F D) RE, (HEATIE R R SRR J LR bR #E . Linux 0. 1x
BAE RGNS 73X LR bR e SCRF I SCA B 7 5
1. MDA & sbrifE

B RIE R #E MDA (Monochrome Display Adapter) X SZHFRAMGER. HH R LRI 1A
FRFER T (BIOS Bon 7 7). HBEHRER RS IE 80 #1 X 2547 (Bl'5 x = 0..79; 175y = 0..24),
FATEIR 2000 NMEFF. BADNFRIEHAE 1 ANEETET, BUER—F (—hD WAETEL KB 795, H
HAER IR AR A, AT AR R JE . MDA RECE A 8KB R NAF . 1E PCHLNAFEFHETE
Bl 7 5 A AL 0xb0000 JF4A 1) 8KB 25 1A] (0xb0000 — 0xb2000). #H 5 E/RFEATHUE video num lines = 25;
B4 video_num_colums = 80, HBAALTBEHEFATE v v AR FRFFIEPELE AR IO B 2

2o Sl 2

FRFWHALE = 0xb0000 + video num colums * 2 * y + x * 2;
BT TAE = FRENME ¢ 1

1E MDA Bt AR BoR 7, AR R LER 2-4 s, H, D7 & 1 S 7RIV,
D3 E 1 FFZFFEEEER. E5E 2-10 FREGACATZHREEZ T HA—, HAEHMEE: At
(0x111) FIEEA (0x000). EAIIHE MR NEFR.

*2-4 BRERFHBREFHRE

Tt [iip=gEh JE M . .
D6D5D4 | D2DIDO0 | IR SRR o
000 |0 0O 0x00 FREAT Mo

000 |1 11 0x07 Bl FERARER (EEER), Normal
000 |00 1 0x01 BB 5 EERAEW T RSEER. Underline
1 11 (000 0x70 HEE s FERBEER RE). Reverse
111 111 0x77 EREETH, [ |

2. CGA Sonhrife
FaEILER A CGA (Color Graphics Adapter) SZHF 7 M I B7r 77 3 (BI0S En 7730 0--6),
7E 80 %1 X 25 B LAF B R AINT, HHAM 16 AEamMERTR (BI0S BaiR 2-——3). CGA
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2.4 s Ay S R

FARECA 16KB BomNAE Chi A ZEHLAESE ] 0xb8000 —— 0xbc000), PRt SLnl 777k 4 MR nfE 2. [
FE, TERE— W 4KB R NAE T, (b 1 A AR, A bk 1 A A R JE . {HAE console. ¢
FEFe b A8 7 b 8KB &R N AFE (0xb8000 — 0xba000). 7E CGA et AR iy, A BRFH
i Ja A e CLIET 2-10 P

D7 D6 D5 D4 D3 D2 D1 DO

At o B R R,

Ry T RIZ

INER [,

2-10 ZRFBEMERRENX
@ Bor—F8, BP0 B 1 HFLERTZR N D3 B L ibFRrmaE TR R D6, D5, D4
1 D2, D1, DO "] PAor A& H 8 FiEith. mistta s mmE S A & LB R A 8 Fh i, iXik
HEWBEILER 2-5 Fios.

*2-5 AIRBMERE (A0

IRGB | 1fH BB 44 TR IRGB | & B 24 R

0000 0x00 e (Black) 1000 0x08 I (Dark grey)
0001 0x01 Wh (Blue) 1001 0x09 k¥ (Light blue)
0010 0x02 £kts (Green) 1010 0x0a # 4% (Light green)
0011 0x03 B (Cyan) 1011 0x0b %% (Light cyan)
0100 0x04 £ (Red) 1100 0x0c R4 (Light red)
0101 0x05 fh4. (Magenta) 1101 0x0d ¥R 2L (Light magenta)
0110 0x05 ke (Brown) 1110 0x0e E (Yellow)

0111 0x07 K (Light grey) 1111 0x0f At (White)

3. EGA/VGA Sirhrifk

AR T E & I 2% EGA (Enhanced Grpahics Adapter) FIALSEFZEE S VGA (Video Graphics Adapter)
B AR B HF MDA AT CGA 1 s 7 s BAAh, 38 SO A AR B T R 7 7 T 3G 5 s 7 . 765 MDA 1 CGA
HAMR R TR, A ARk ER 46 o B ARSI AS 4 AR [F] o {H EGA/VGA #SARECAH #EAY 32KB [ 7R
WTE. ERTETTT G M 0xa0000 FF46 0B N FE B E 25 18] .

2.4.7 SREFIRE BT

PC HUEIBRAL I 07 R G0t WA A SR B as L. BT8R T A AR P A8 O HA% i 77
PRI A DR B A B3 432 PC ML EHOFRHERC B i 2 — o B2 A AR Eh s 4L, (H 2 W A A
e Jm AL [ e eI Bl as rh, ARTHRE . TR R R AR, IS S R, BIER PC
HLrp S KA R MR A, W MO IME . BB AN R AR A I RETEA B R AP A5 2, A R
AEAE AR DT 30 DRI B BAT T AR Dy 9] R g 2 U B E AT T 10 A B

FESE )T LAl B 3 AT SR A A 3R ) — R WENE A AR AL 5 AORIRAR 2 o A8 6 i P
BB F, AR AL NS e m iR e eF . — kP& A —sKRRERMR R, 1 L
TSR AE A Py P T S B, R R AR K ZIALE 300 Be/ap b o BEAE P RS 2 sk E 2 K
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2.4 s Ay S R

GlEf R, BHEAZMESHS. G, ST 2 MRS B 4 MBSk, BF 4 M
FHEE A 8 MR E Rk W 2-11 PR AL R AR DUl HAE 4500 #/70 B E] 10000 /7358, A
RS A AR ) A i e P 3 o T Ik LA IR LRy

Iz
: ~ 1AMIX

Bl 2-11 Bf 2 KEHVHRBFE RSN

R WAL R B G Sk AT 70 AT — DR A S 2 el AE SRR IR R AR T, Rk B se e sl Bl i A
MRS R AL E b T HARLAE e, WA AR R SRR 2k I8 5l , TR e Sk SEBn AR DIEIWA A 5T 1
JI%k o W AE 3 2k B o DRLBOME T 7 28 BT o AR 58 R TSR AR S 7 T RO ANTRD 28 Pl JRROSE 7 A P LA
W R N PP ol e =il 0 M UL U6 8 4 S s N TIPS % i o 1 g S v o 6 VR i e R S
BB RN ETE A A TEUE B A, DR IE I YR s AR Bt o AR o, A R AT B X
TP IF S IEE A R X B, IR 2-12 B o, GAP SRR T-B, TRk E /RN . 8% GAP
K& 12 T 00 BN X HL LS (bt 7 B BCE M S XA T 5 . Bk S (H5) MR XS, Rt
T T b I3 v A kA5 S T DAME — MU 5 — A X

—HHLE el — D >
GAP | mIX1 | B2 we | Xl | Ko | GAP
[R5 | sttt [Ras] eap | s 512 45 ¥R [ese] cap |
N\ -~ J \ ~ J
Hudik37 HAin

& 2-12 BREGERATER

N TS CREAEEED EEEE, e gl B g . ARSI & CPU SIRE)#E 2 (5
PSRBT, M CPU BSR4, MIRENSAETE., S/EMIEHIES, HHES A0
W F 2% 5 IR Eh 2% 2 M AL S A AR G 1A 2-12 At B X bR AR B DA R e I AT A I, o 42 B0 20
M SEBRISE/ S B0 43 B X S B B — e gmi . RIS SR HIGE R . 54, S5IKshEs 2 (A BIR L 2
FRAT LR, R e g ol 48 75 BEAE AT 7 B A ER AT B R A 2 TR 3R AT A

PC/AT ML UK 5h #2428 FDC (Floppy Disk Controller) /& NEC uPD765 i HIFA . &
FEH T CPU R B4, FFRAE &2k m IR ah 284 1 & PRl R4 65 5, WK 2-13 Fios. 7E3R
TR/ SRR, B B IR e (R38R ARIGERME, JF LIS ZI IS ERh 2% fIE T TIR S
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2.5 AHNG

FREFER . LAk 2=E
A AT

SRR Ko

¥ LiEE
B AT o

R el
Tl =

—
EE I —
/5
e e ;:3

T

2-13 HEIEHIRARRERE

XA a A AR R AU I I 1/O S s B HI S TP M R A A A, JFIE I A7 AR SRR A
S REE . 2T R XEBERRLR, MR85 PC/AT A FEHEF AR . BAEEH & FLER A DMA
55, R A8 DMA 2 4% S MO0 A5 4 o 177 AT R B o 25 R FH o 3 i Bk A7 4% 4, A7 22 DMA
PRI

TR RE S B RIBUR CREEERIND, K H BT L C2F 80T 46 A B A I3 4%,
AR A (R BRI LR 5 ) U SAA A 2%

2.5 XSG

W RIRAE RGBT IR G o T HRIE RGISAT A BR IR A BRIZAT I EBRAE R G 2
KA. ARTRAEAL SN RECFALREE M, a5 20 T L S B2 . T ST A A
S Ei g Linux PYAZ TR0 O P A g i 35 TERE AR OGS 16 2 [R) It A 41 1 20 o) P9 AZ 5T 19 GNU gee 3
Y M N A
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3.1 as86 4w

BIE ABRFIEES AR

S g PR R e 0N SRR AR 1 15 ST 5 A st LA 4 R B A AN AT I gk AL A8 48 2
FRo IXFPaE 3t FRIE T 277 AR — SRR AR AR = (UARAD, B DA — B8 18 47 2850 B R i 1 R s M 45 K (4030
Iy AR B 2 B R SO s = kw5, s AR A8 = i AR IC dw R B kAT N TAs Ak
AFR . AT FEHRIA Linux 0.11 WAZFEHMGRETES . Hia O SR EErsg, 32 HAr iRt it
Linux 0.11 WAL T ZERL41E S M GNU CIES Y RN HEBEAA2E T as86 fl GNU as
ICImFE 7 FIEERAVE 5%, A% GNU CiBEHFRINEGL . ER)IFRIAN. 78405 DL IR £
SENZFEARIE R E RN CESY RARIT TAAE, RN FERE T C A g0 ek F 18] (1A 8 FHHLH .
RN ER AR H bR SRS 02 T M dmas a0 fi] TAEM B ELRTER 2 —, FrRATEABRANL 2015 5 I 21 Jefii s
H—"F BARSCHF ARG X, FRAEA T A J5 3040 B LU PRI 45 HE Linux 0.11 RS # FH (1 a.out B ARSCEE
Mo ) A1 BfiiR 7 Makefile SCHFHOAEFH i

A2 B Linux WAZEAISI S 5E . T DU KB — FAZ WL, X555 R
JEET, FEIEF| B R SR S A N

3.1 as86 S 4mzs

7F Linux 0.1x R ER T HFILHEE (Assembler). —FhRREr=4: 16 A CIE K] as86 VL fmes, i
BCE (1) 1d86 BERE RS 7 —Fh/E GNU MIIC 40 %% gas (as), {#i/f] GNU Id FEReas ReER A 10 Hbr etk . X
HIBANTE Ui as86 JLmas Ml 777k, as L dmas A 56 E N — 1 R AT U

as86 Fl 1d86 #& F MINIX-386 )= ZLJF & # 2 — Bruce Evans %i’5 ) Intel 808680386 I B F2)7 Fl
FEHEARIT o FENIFF A & Linux ALK Linus Bt C A& E RS T Linux &4t L. EEATTLLN 80386 4b
PRES g 32 ALACHS, {H/E Linux RGANHEREIE 16 ALH)E 3151 S 5 X FEF boot/bootsect.s FISEAFE A
WG BT boot/setup.s I B PATRAG . ZgmiFasidi/NG, HHEA—L GNU gas FITBCA IR,
BN % DA e B 22 (PR R A T B . ANt 29w PR 1A S GNU as 4 d 13 2% 15 VAN 3 28 T 5E AL 11
) MASM. Borland 24 ] ] Turbo ASM HI NASM £ 2 & (1% . X ELIL a8 #R AL A 1 Intel B0V 415
FHiRE ERESIRF S GNU as FIAREED .

as86 MG A2 T MINIX RS SaiE 51575, 1 MINIX RS A NE 3L T PC/IX RS
G dwitiis . PC/IX 2R 5 LLHT Intel 8086 CPU LIZATHI—/> UN*X JK#84E R %t, Andrew S. Tanenbaum it /&
7E PC/IX &4t Lk 4T MINIX RGHF R TAER .

Bruce Evans #& MINIX #:4F 24t 32 AL AR R 3 EAE i) & 2 —, 5 Linux 6145 \ Linus Torvalds
SN K TE Linux WAZFT KW, Linus M Bruce Evans 8 B 52 21| 7 A/ 56 UNIX ZR4E RSt 5011H . MINIX
BB RG I B Z A AN I A B AR PR T 5 HY R 45 2R  MINTX (13X 2E R 13 1E /2 UK Linus 7E Intel 80386
RRGEN FIF R — N ESEERA N EES) )12 —. Linus B4 UE: “Bruce AR, KILFA]
A LA Linux #24E R Gt HJHEAE 5 Bruce Evans W B E YK R .

ARG B 2 AL AR VRIS AT DA FTP IR5548 fip.funet.fi LB www.oldlinux.org T #.
PR Linux 24 AT DL E 322355 614 as86/1d86 [ RPM #f-41, 15141 dev86-0.16.3-8.i386.rpm. 1T Linux
RGALER] as86 1 1d86 2w iF MEEs: LR RIS 16 SLILIRFEF bootsect.s A setup.s, K ItiX BANA A
X PHANEE A FH B — Sy g B P iR A dn i 2 QL 4ndan A FERFIRIE .
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3.1 as86 4w

3.1.1 as86 SLLRIBESIBE

T gas 1T RACAR G G 1 5 125 9 P S B 2 A5 (0 —3E R P B H bR SO o g A —
MEGES R (B srefile) gBFmM AR (objfileds JL4MAIAr AT HAME 22

as (W] -o objfile srcfile

S P T P S 43 i R DA A 4 W SR B RSO o NI RS SR srefile B—ANCA
SO SO BRI AT TG A R — RIUSCAATALR . B ONU as WIS BT LSS
ANiEA), (B AERRI S = R AT P 8 — B ),

WEAJAT D RS 2k IR AATR 24T, Wl U EER) (ae UER)D . R ERFIES)
FINLEE 8. BUEE AT T4 M S SRRRARE. & BRI AN ST 5, El AR
YLF, Bltn: “BOOTSEG = 0x07CO”. PyHfE i ARl S I BTG R A, 0 3 AR 27 AT RS
B DR AR D 0 MBS MERAES R . AT I — AN T TG, MR ARG ER
S, R B R A B R . U R S BGOSR HE 5 1 AN

HLER IS A B R ATHUTILE G A 0BT, & EERIERD AN 0 N E0E MRIERMIR. B4, (LTiER
HIE T VR S o AR SR MRRAEI AN E B AUk, R, 2SI E MR,
T2 Y BT B E S AL AR S . PRI — 20 B a5 b S (). 484 BhinsE (g
54 FEAEB A TFEBAHR, 5T —%EBARE—ANTFEB. SREREAEAE ML, @5 EH—
MRS HARLE . &5 IE ] DLER EE R R A UG B R 40

TG 85 4 B P2 A I B AR SCAE: objfile S H RS =ANEEX] (section), EJIESCE (. text). #dE
B (. data) FUERPIIGEHEIEE (. bss). IENE (BFRANRILE) B—ACHHEERIE, B EPas
TR (AR AT AR R Sl . Bl Bt R — A EVIA T IO B, L 44 T/ 5 OB . TR A,
MR B — ARG RO B . G0 555 %t bR SCRE R 2 R % B AR B 25 1), (ELZE F BRSO 452
MPATFE N B E R R SO ZBII N A & WIGN 0. Edmidtad s, ILmiESEF o ER
P ERBGR I TES), HALEX = AP — N B b R RIS . iR T2 . text” BEFIBIERL.
RATAT LA PR B O T o B S NI . bR SCHERS RS TE S T “Linux 0. 11 EARSCHER R —45
RO DAVE R
3.1.2 as86 JLRIBSIEF

FHTIRATTEA— AT 3 AR IR FE boot.s ik BT as86 IR RF i) 4 M L J% T e ch i) 1, SRS
5 IR PR RE IS AT TV, RGO DA as86 A1 1d86 [l FH T iERgm ik T . AR WA R s
XA bootsect.s 11— MERFLRE, AR IRA RS G MK ARAD . FLrb oy T Irs ot B R 37 A 1) 4 T 7
V, MEEIIN T TR U 20 ATEA).

11

2 ! boot.s — bootsect. s FIFMEZEFER . FIARAD 0x07 BH#eef msgl W 1 724%F, ARETEHFESE 11T LER.
31

4 .globl begtext, begdata, begbss, endtext, enddata, endbss I ERFRRAF, 4t 1d86 FEEE
5 . text !OIESCE:

P R BARSCAF R ARIBE section X BLFI H S FRTT £ Bl 78 UNIX $R4E R o AR B ZARIETE B A5 S0P 39 FR N segment 7.
X R D FL A B AR S R R BERT A B B B TR LA B g e B A b (R B BLE B AR SO B S O 2 S b B
BPPBFFREEEENN KR, ARSI EREER, FICIET SR “section” B H AR S
) “segment” iy . XA LA GNU 4 FH F- I AN IRA AR IE SR F . section R CIFER “B. X, 1. #oMIX
B FJUM . ABEAE TIRE GRS BRI T 2MIBITR N B “section” FRA “B”. “IX” 8L “#57, (AFEX
H X7 XN AR
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3.1 as86 4w

6 begtext:

7 .data NEAEHEE

8 begdata:

9 .bss U OORAIIRA B B

10 begbss:

11 . text POIESCE:

12 BOOTSEG = 0x07c0 I BIOS Jin#X bootsect ARG Ji 4k B AL 5

13

14 entry start D HREEERRY, FRFPN start B 5 A FFIEHAT .

15 start: R

16 jmpi  go, BOOTSEG I BiE ki . INITSEG 48 Bk Botuhl, #3'5 go 2w Hitl.
17 go: mov ax, cs U BCAARA es i-—ax, I TAHRCEHE BUA 74 ds Ml es.
18 mov ds, ax

19 mov es, ax

20 moy [msgl+17], ah D OxO7T-——>F Her fF b | A ifs s, WUy —7E,
21 mov cx, #20 D3RR 20 NMERT, AR ERATRT .

22 mov dx, #0x1004 DT RRAE B R SS 1T AT 2R 5 B4,

23 mov bx, #0x000c | FREREN (At .

24 mov bp, #msgl UARAEE RIS (PR ZESR) .

25 mov ax, #0x1301 U B IF R AR B B SRR AL

26 int 0x10 ! BIOS Wi A] 0x10, T)EE 0x13, FIhhg 01,

27 loopl: jmp loopl I BEPEIR.

28 msgl: .ascii “Loading system ...”! i BIOS W B /RFMEE. 3L 204 ASCIT iEF4F.
29 .byte 13,10

30 .org 510 I R LU TE A W HERE 510 (0x1FE) FFUAFFL.

31 .word 0xAA55 DA S X kR, it BIOS In#k 5] S E X A .
32 . text

33 endtext:

34 .data

35 enddata:

36 .Dbss

37 endbss:

BATE A F%AR T HIDIRE, S8)5 FEVEA UL S5 A PE o A2 2 — AN 1 5] 5 X R Bh AR T
Y PR AR I PAT R P o] DUBON R EL 26 1 N X BRI S ENUG 3. BahE STERHE 17 17,
55 HA B R B A (A F R "Loading system .. ", FHEIEAF T —1T. RERFHESR 27 17 LILIEIR.

RRF UG 3 AT REFRETE Ao 1E as86 ILgmiG ST, U LUEINS U 85 " FFGRIE G
MR T BB R W] DUSEARATE R S, ] LU —N BT 7R 46 .

%447 BBy 7. globl” RILHwTFERFT (BMONEImNTES . WIERAERD . LRI — D7/
THUG, ARG RIS P2 AATATARRS o ISR R AT B — MRS, JEER 0 AN MRERAH . Flin
% 4 47 ERY globl’ 2 —AMATRMERS, T H/SH RS “begtext, begdata, begbss’ ZEbR Tl e (%
1E$. br'5 2T E 5 FARREAF, BIansE 6 17 LR begtext:” o (HZETESIH—Ma S LA E 5.

B — ML SR 2 A ROV ERAERF, (B2 R Linux R4 bootsect. s il setup. s L4
B SR BRI — 5 I as86 DA ESRT.

" globl’ %T?T%Vﬁﬁﬁﬁ?%Xl‘iﬁfﬁE"Jﬁ%ﬁiﬂﬁ%ﬁl‘%ﬁﬁ@ﬁiiﬂ@, It HLRPASE A FH o ] 5N

BSATEE 1147 ERRE LT 3 MRS, BT 3 AMAERER: L text’ . T.data’ . " .bbs . B
153 3RS N G AR 7 g 136 7 A8 H A SO g 3 ANB, BPIESCEE . Bds B AR WA B B . . text” T
PRUIESCBIF AL B, FEEDIH 3] text B . data’ H TAR IR BLRITF a0 B, 4B M AT B #3) data
Bt 1M . bbs” WA T FRIR—AN KRG B B TF a6, FFHE 9T BB Bl bbs Bro RIIEAT 5—11 H T 1E%
MEHE LM, BEHTIRE] text BTSSR .. X B =B € AR R —H Sk
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3.1 as86 4w

JaE R, PR AR BIRE S bR B A5 B

512475 T —PMREEA] “BOOTSEG = 0x07¢0”, 45" =" (HFF5 EQU ) AT & XA#iRFF BOOTSEG
FrRERIME, FILEAMRRFF RS HiE. XMES CiBE RIS iE—F, mTOUE A -Fkgl k]
A7 ikl

14 47 ERIARIRFE entry’ RARE G, FTIaEEEAE 1d86 TEAR R AT BT K et L S
FaE b5 start’ « M TERERE 2 AN H bR SO AR — A AT AT ST B ROZAE H — AN gm A2 7 o FH DG
1 entry F8E—MANOtn 5, PMETFFR. (HEERINTZANREF L Linux W% boot/bootsect. s Fll
boot/setup. s JL4aFEF HH 584 T LA IS IX AN B, RN BRAT AN A BEAE A Bl 48 — 2E | P AT ST B g6
515

%16 47 2 — 1 BtA] (Inter—segment) ZmBkEEiEA), BLFERI N —%1E4. BT BIOS /&2 FmN
BBV B N AF 0x7c00 4bJF Bk 5% B iZ ab i), PrA Blarfrds (B CS) BUOME N 0, RIS
CS:IP=0x0000:0x7c00. [l 11X LA FH B[R] Bk % 75 A 28 145 CS REBHE 0x7¢0. ZIEHHATIE CS:IP =
0x07C0:0x0005. B J= I 2515 1) 4 45 DS Al ES B AFAE 28 E, e M1#04E M) 0x7c0 Bt IXFE(E T X2
P CERFERD T Tk

%5 20 17 BB MOV 54 F T4 ah 778 0x7c0 BUE AR 71T (0x07) TEHE] N FEH 745 5 msgl
B — . ALEA . AT S BIOS HHWIE SR T AT R R0 — 5 X SRR R EREN T
(AR E R I T . 1 as86 H,  [AIFEERERU R B 650 Rab—seFhk 7 0F DL F — L.

D BEHAAS T B bx EIRERIMAELL, RIS bx HI(EFE DLE] TP 1,

mov bx, ax
jmp bx
DA AR A T k. bx AETE AR B A1 P9 AR ek p
mov [bx], ax
jmp [bx]

D ESLEI S 1234 BB ax o 4 msgl HIHHE AR ax F.
mov ax, #1234

mov ax, #msgl
Uogxt k. T A EHBEE 1234 (msgl) AR BN ax 1.
mov  ax, 1234

mov  ax,msgl
mov  ax, [msgl]
DRI Fhk. U 2 MEERTE N B A RIETION ax H1.
mov  ax, msgl[bx]
mov  ax, mgsl[bx¥4+si]

55 21--25 AT B 295 T HE A AP EUS R B ) A A2 s T SLRIERT— e BT 8, IR
PO AE A5 P T S ) AR R kiR &), W BRG], 3Ah, B MRS (B msgl) FHUAE{E N
AR IR EAE AT &, I ALK msgl ML AR A ARTRE] T A A A !

55 26 4772 BIOS FEfs Son WA int 0x10. X BAEAHINEE 19, FIIRE 1o P WrAIE R 24—
i (msgl) HRIFRAREMELL . FFFH ox TR PR KEME, dx PRERMEM, bx F2 B
7@, es:bp HMTRE .

92T TR —ABEE), B RIEATIR AL IR R —MEEME A X ERHBEIEINE )2 N
TAEEIR AR 15 B AL R LT AN R o SEAGIATE A /2 1 1 g R 7 I B 535

85 28-=29 AT L T AT msglo SE 7T i BAL OV RAERT L ascii’, IFH&REMAIXG] SHEAE
TR DNRAERT . asciiz’ e HEEFAF B EIRIN—> NULL (0) “FfF. 534b, 5 29 17 BE LT [ %
AHAT (13,100 PIANFAF R HR ZM A ERAERT . byte’ , JFHREAEH R 91 510 AHEE. fla:
D7 HIRIATH AT LAGORGI ) BB AT ASCIT 5.
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3.1 as86 4w

%5 30 AT ERIORERAERTIE ) L org’ ST HHTEA AL E . XK TE A I S A g PR R 2 AT B
(AL B T AR B N D R ) B2 A X T ARBIRR Y, ZiEAdEa BT E A 510,
FTERCAE (56 31AT) JHE THME T X AR EF 0xAAS5 . PHRAESRF * . word” FH-T7E 4 A1ALE & L — M
THAMSN G R, HETRLGE - MEE R A RER . TR A A EcEdE 1, e IRATAT
LR BEH5E boot. s G i HOR MIPAAT R P ROZIE 4 Y 512 575

% 3237 A7 MAE=ABUR IR E T = M5 . ARIHRE R =BG R E . A RET LA
RAEBESEZ A HAREERIN [X 70 3 MR BUR T IR A R B . tH T AR A [ bootsec.s 1 setup.s F£/7
A2 SR PR R AORR Y, 7% B TR AR s AT R Al B SR A S oAt F AR DR SO A HEAT B
BN BIFE B A B ERVERF (L text. . data Fl. bss) #R5EA A LIANS, BIFEF S 4--11 470
32--37 47T LA B Akt RE 2 R B AR Y IE R D 45 2R

3.1.3 as86 ;LRIZ S IEF i MsEsE

BUAESRAT U0 B A e 4 PR BE R BIRE Y boot.s SRAE BRIATH 25| 5 B XFER boot. & ¥ MIFERE L M7=
FEFF 3 ZEAT LT AT 2

[/root]# as86 -0 —a —o boot.o boot. s /] . B as H AN B AR
[/root]# 1d86 -0 —s —o boot boot. o /] BB, REASER.

[/root]# 1s -1 boot*

“TWX——X——X 1 root root 544 May 17 00:44 boot

—“TW——————— 1 root root 249 May 17 00:43 boot. o

—TW——————— 1 root root 767 May 16 23:27 boot. s

[/root]# dd bs=32 if=boot of=/dev/fd0 skip=1 /) BN Image #1301 .

1640 records in
1640 records out
[/root]# _

FoH 2 1 A FIH as86 L 4mas AT boot.s F2 7 HEAT 9w, 42 i boot.o H bR UM 28 2 2% 218 F B 1245 1d86
XF AR SCHFPATBEBARAE . B Ja AR MINIX S50 (1 v 3047 S boote HAiEIi -0° FT-4: 1k 8086 (1) 16
N EARREST s -2’ L GNU as fl 1d #0 #ARIARID . - EIUH TS rbE e B L a5 4k
T HAT ST R IR SE R, -0 3858 A T AT U R .

M T 1s 25 SRl DR, B A2 boot F2 7 FEAE BT TH T AU IELF 512 5275, 1
KT 32 F . IX 32 FTHUE MINIX A AT SRk S5 LS mE 2 WL “ Wiz gE TR
—HENE). NTREMHXANET L F)EshPLEs, BATHEN T LK 32 7795, ik MWmriza Ll
Fobr:

B (A IR IR boot FEFHT 32 7Y, JEAAAL

B fEHAIILE Linux 24 (11 RedHat 9) (K] as86 4 iFBEE Y, EATEA Al 4 AT MINIX Sk

SER A BRI BAT SCH IR T, 15 S A RAGMTELMA T M T (man as86).

B FH Linux &4 dd @4

AR 3 S At R dd A4k 22 boot HIET 32 T, FRIEMN 45 R E RS B L
Bochs B R S AL WG S0 (2% Bochs PC MBI RS HIME FH T E S G — BN £iAE
Bochs # R A HIZIT AT, AT 20 3-1 o i
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3.1 as86 4w

%7 Bochs for Windows - Display

Bochs BIOS, 1 cpu, $Revision: 1.131 § SDate: 2005-/04.06 18:01:14 §
ta® master: Generic 1234 ATA-Z2 Hard-Disk (59 MBytes)

Booting from Floppy...

-Em

!'CTRL + Lbutton + Rbutton enables mouse [a [ & ;--:i'=;’- d [cars [serL | | [ [

3-1 7£ Bochs MR LG HIEIT boot 5| FEFHIBRER

3.1.4 as86 F1 1d86 & /5 = FNiEIR
as86 A 1d86 B {# FH LA I Un T -

as HIfd FH 7RI 0

as [-03agjuw] [-b [bin]] [-Im [list]] [-n name] [-o objfile] [-s sym] srcfile

BN E (BT DL FERAE RS, HAETIBA NG ETE; 3 A WU a brd, WASHEHHL)
-3 {§iFH 80386 [ 32 firdm i

list fEdnEfH FER;

name VECARIFEALTR (AIAEIE BRI EL) ;

BAEINE X

-0 ¥/ 16 ELARACADER;

-3 i H 32 ELARACHD B

—a HFE5 GNU as. 1d [FIEE4 A MR T

—b PEAE RSO, ST AT DR S 4

-g  TEHWSH P UEANERFS

—j T B E A N KBk

-1 pPEAFIERSC, T AT PAERBE SR St 4
-m TEFIRAFY R E X

-n JEHERBEALE AR ORI ST BRI B AR XD 5
o FEEHRXH, FEERBARCHZ (objfile) ;
-s ARSI, RRMS XA

—u B AR RS NN AR TR B

-w Z<5§i%%§€§ﬁgﬁi:
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3.2 GNU as %

Ld T2 0 A A AT A T

STFA K Minix a. out ¥R :
1d [-03Mims[-]] [-T textaddr] [-1lib_extension] [-o outfile] infile...

T T4 GNU-Minix [ a. out #&ZCHIRRAS :
1d [-03Mimrs[-]] [-T textaddr] [-11ib extension] [-o outfile] infile...

BN E (B 7 AN BRGAE BAAh, HAhRTERAA VR ETE)
-03 32 ¥t
outfile a. out &0k H

-0 PR 16 HRFEEE Sk, FEEX-1x I H 186 1 H 3%
-3 PRAERAT 32 LURFEERL Sk AE R, FEHN-1x B 1386 1 H 3%
M FEARER RS LB R ORI TS

-T  JETHEREEIE SO AL (FHE ST strtoul B ;

-1 A EMES SHEE (1&D) Hiih;

-1x ¥ FE/local/lib/subdir/libx. a JOANEERE SCAEF)

-m  TERRER R & DR AR R

-o TRERIH XA, FREE S

r PAEEETHPEEMPRL;

-s  AE B RIR T RS .

3.2 GNU as L%

i%ﬁ%ﬂ@ﬂﬂ:%%ﬂ%féﬁﬁ?ﬂ@#% boot/bootsect. s 7| 5 k5 X 27 A AL T 1) B FE T
boot/setup. se WHHRIIEILmESET (B CIBES-AENCHET) B gas kKwik, H5C
TS PR g B AR R B2 . AR5 L 80X86 CPU M 4H-F &5 N Ali /48 Linux A% H A8 I g AR 35 1A 1
GNU as {Lé9n#s (FFR as {Cgadn) HIEH T E. ATE A as LIS S TR, R4 HHE TR
hTa4 FBRFE) BIE ORI 7. A TEARUL G B as LI5S 127 PR/ N —S /a4 .

BT #AE R GV 2 A ZE KRG R = AT MU AR, RUHAE — MR AE R G IR o 7 st 2
B R4 10% 5 A RIS B E L RiE S 7 & . Linux 845 KRG HWAHFS, © /) 32 MATIEHARTIS . Tl
TR S AL B AR AR . DLAAR 2 %2 8 CHEH T as I 4%1E & 27 BT R IR NI 1B A1) 21568
iy PR I I o 1 5 AT (0 D BE AR TG B o BN R G FLR S G i —

EgwE CIESIETH, GNU gee aikds i et — ME NP EISRE as 1EIE S UM, AR5 gee
2R as {Lgmas X MR gmiE 5 A2 P dn itk HAr S0 BPSEbr b as I gmas bl T 1 TH TI0% gee
FEA P EC g s S T, MARE N — ML RCwas i . R, as IDgmas SRR 2 C B SR,
EAFEFRF . B AR RIS % DA S Rk O S5 T

GNU as a8 W2 8 BSD 4.2 WL gmas i AT I R 10 . IAEN as 1 gm s R BC B B~ AR 2 A [F)
&2 B AR SO . ARG as W91 & 1275 B AR B it 446 U BEAR U R R AR, (HETET
B A7 6 W S H AR SO U, FRATTHF ISR Linux 0.11 RGRH K a. out H AR SCHE#E BT 30 .

3.2.1 4RiF as SLARIESIEF
{5 as I ARG % as 1L GRTE S TR IR A A & 17k Sl F

as [ #I ] [ -0 objfile ] [ srcfile.s ...]

Hr objfile /& as i BFRXHE4, srefile. s 42 as (INILAIB ST 4. WHREHEHHH
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3.2 GNU as %

MAFA, B as RORIERIEBFRO a. out MIERIANAARSCHF. 1£ as BP0 2R, fr AT Bl g i 1
MSCAEA4G o P BT BERRCE, (R SO 44 MBI 9 25 R DT 5%

— R IUERE P AT DA E AR — B AN SO, RE R AR ey 3 BICELAE T LA ST R IR A
OBUVEREFP G o FEFP BRI A R B S HZ IR P AL G 45 R o BRHKISAT as i ds, B R 4IFE
VR . B MR ATt 2 A ORI R (i AR AER At — NS

HATATUAAE as f504T B FANEENRASAF 4 o as g% ML BIA 5352 U L8505 A ST
W . FEAT AT BT AL B AL KIS HOE SRR E & LIE, BapE N — M 4B R IRIEm 2
17 BB AT ST 44, 4 as 23 i BT B d% ) 6 A v N b B2 BB N SCA AV AR IR AR LT
A LB NEERMAN M FZT TH#A Cul-D 458K G R as {Lohas. #5817 LU VTR
NN, AT LS —

as HHE SCPF RSN BV G T8 5 R 5 9 1 A2 ) — 3 ) Bcdls SO, B E AR SO . B AR SRAT T T 3k 0
Do R SO Z AR, B as KRN a. out BRI SCEE . [B bR SCERHE B TR M EERE 1d 1%
AN AR S CIE g AR PGS BB 1d P HUTREFRIE R DU e 5 it
FofER. Linux 0.11 RGP EAHI a. out B FRSCHHE MG AE AR B G THHEAT YU .

ERANFATTAR I 1 boot /head. s {EAmAEFY, AAm] LAEAr AT BB TR i %

[/usr/src/linux/boot]# as -o head.o head.s
[/usr/src/linux/boot]# 1s —1 head*

-rw-rwxr-x 1 root root 26449 May 19 22:04 head. o
-rw-rwxr-x 1 root root 5938 Nov 18 1991 head. s
[/usr/src/linux/boot]#

3.2.2 as JLHwIEHE

T HRES gee FrHILgmFE P IIFRAYE, as ILgm A AT&T R4V (I gmiE% CR I EIA N ATET 15
0. XMIEEY Intel JEGAEFAEH RIIE CRIFR Intel V5 ARA—FE, el MR 2 X —L
JLR:
B ATRT iEEH LR E AT M — NP 8 s A B AT EMF a5 % X gk
S G T SR FTHEs A ORIk i AD BAEEET 22N E S« o M Intel JL4miEiky
WA IX L PRI
B ATRT i85S Intel iBETH MR H FHEAEE0R T I A . AT&T BOUEFD H AR50 A 2
FOOUR, HEY o @0 Intel f9EA] Cadd eax, 4° XN ATET ) *addl $4, %eax .
B ATRT iEEF WA E R B (S8R HIRAEM G — N2k fE . BEDE40 D w A U
e R NAEEI RN 8 M7 (byted. 16 H27F (word) F 32 Sk (long). Intel iEVE:
U8 IR A AR BT T AT byte prt’ o " word ptr’ A dword ptr’ SRIXZIFIFEH K. i,
Intel HJiEA) mov al, byte ptr foo ¥fMT AT&T HJiE#) movb $foo, %al’
B AT&T EVEPRAL I E B A i N 1imp/1call §section, $offset’, 1 Intel A&
" jmp/call far section:offset’ . FJ#f, AT&T 1B IR[E]F54 1ret $stack—adjust’ ¥F 5 Intel
i)’ ret far stack-adjust’ .
B ATRT VL gmas AR Z AR BORR P (I SCRE,  UNIX SR#RAE RS2SR ra RS — N B
3.2.2.1 \CRIZFFTRALEE

as VL2 BA 9015 5127 N B B S PAR BE D RE o 1% 004 BE T B 25 1R 4 5 M 5 22 4% 1 2548 2 A A
B R AT MHBR AT A VR 5 ) HAS A BN AR B — S AT R B e AT]s R R B o B EE . (H
FZTAE PRI REAN 20 7 e U AT /b3, A A & SR TR . IR TR X i Thae, HALA R LA
HERIESEF IR REMES ° .S ik as i gee ) CPP ik EE T RE
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3.2 GNU as %

BT as ILmiES TR T CIBESHERIER) (Y /« F1° /) PAN, S # /E iRt
HEFAF, BIEEIL R AR PATHACEE, AT HPESRETA LIS # R 46 = 77 8 dr
AW AR RS r
3.2.2.2 55, iBAMEHR

55 (Symbol) & HFRFAHMMIFRIRTE, HRFFSWE LTI E T RS FRE. B =A%
8 FEARVHEEFFAG, FHFHRKNSE U . 7 as LRI TH A S EER AR, HH5F
ST EREEA R . £ HAth 5 (IR #s . B ATRR ) BRE U I T AR SR A e T AR AN 45 oAb .

HA] (Statement) PAATRFEE T B R C ) AENGER . &G BRI LA TFAE N T .
FAE—ATHIRJE M AT 74\ (FEHATRFAT), ARt ik —2B8 0 (EH 217, 24 as SE <A
FOIMBAT RS, B2 RIS A4

A BARE MRS (Label) JFH, J5 I LLBRBE— o v AR e 5 . [he S s 5 s
TR —AE S C ) M. REFSHE TIBAR FEHMIE L. WRZREFS LA IFh,
ZCHRNEA R — M g 2 (BFCANTE S TBRTF) . WA 5 UL— N F R, A4 4uTE)

i FILHTE SR REN . Bk — %A nE gy

g LS R (AR

RS IRLBNCTT BAEE L, BREE2 R CRlig)

WHR T, AT BT E RO R . FREE L 9 N AR A R
BT o SRR KRB L

TP LG S5, I B AR DU SORATL \7 RS LB SR 7475 Bl \\ &om— %
R T H s 1N RFHLRR R 775, WHHES 2 D PREE Dl RARHL 71T R T
FPOILAE 3-1 Fizm o BORMLJE# 2 AR T4, A LSRR AEIERIE H. as ICas i 2 A E S E R .

I G R P A P SRS R RO R DU RRAEIZ AT RN — N5 S, fiin “7 A” RoRME 65, 7 C” K
AE 670 R 3-1 H IR SCRE L R AT DA F AN AR A B 7\ 3o — NI SR 7 45 8 4

% 3-1 as JLHeE FFHIEE X FFFT)

L QT Wi B

\b BT (Backspace), {HA 0x08

\f ¥ TFF (FormFeed), 1EH A 0x0C

\n PAT4F (Newline), {HA 0x0A

\r M| Z=%F (Carriage-Return), {H4 0x0D
\NNN 3N\t B R R i) A
\xNN... 16 JEH R B R

A\ TR — R T4

\" RN FR R —AXG] 5™

BHHCT R 4 MERoRJ5, RMER 0b’ B0 0B FFUa i —dEhI% C 0-17 )5 U 07 FFAa ki %
CO-7); LAE O Fr it g ¢ 0-9") A 0x” 800X Sk i HIE C 0-9a-FA-F ).
FEFORGHL, RATAEMmARmLS -

KEC (Bignum) MG 32 A7 BEHIALAOE, HARRTE S BEIMFE . ICGART HOu i i 5
MRS JES CIRF PR+, TR LA AL DX B T .
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3.2 GNU as %

3.2.3 HEA. BESHSL

54 (Instructions) #& CPUHATIIIRAE, WH B WARIEEEIENS (Opcode); #AEEL (Operand) J2&
FRAEAENINT 5 HbhE (Address) RIREHIEENFHIAE. 18 ER)RETFBITHNZIBATIN—%
BA), CIEE A 4 NEGE

B RS (i)
B R (FEAECR);
B EER (RS E);

B R

— BT LLEAR 0 MR Z 3 MHIE SIS, T BEARAMRERNIE BN, B 1
AEVREREEL, 28 2 MR HBRESL BTE SR R4 RIRFEAESE 2 MR IES .

FRAEROT DR SR AL (RME R A RIA D 48 (EAE CPU MIFFFa ) BiNfF (EENAT
). —MEHEEEAES (Indirect operand) &7 SEPRERAMELUE M HIMME . AT&T THyZE@ 7R B EHGTIn—
A K PR E AN AR RAA AR/ AR A se A IR e e 2. LT iy Bh e s & r i B .

W7 HHRERHT T A S T ATAL

n %@ﬁﬁ%gﬁﬂﬁﬁ’ﬂ FRFRTS

B NRERRTELEE SRR — N ARE . TEARESEH TAEN I,

7K CPU 5| FH iz ik P9 A7 1) P 25 o
3.2.3.1 RS BREBHH A

AT&T B R 2B AR (RIS BIER) &G — NP ARIEEEEIN . 74/ b . "W
A1 4348 5E byte. word Fl long KRAFHAER. WRIELLMEETRENFEE, HHIBSEH
RS WAFERERL, T4 as Bl H 35 7 28 EHOk 22l e S E B . 48 21540 mov %ax,
%bx’ Z&[E) T movw %ax, %bx . [EIFE, ¥EA) mov $1, %bx’ ZE[E]T movw $1, %bx .

AT&T 5 Intel HiEH LT A fa 2 BB M A RREAE A, G LIS 555 RAEY RiE 45
T 2 ANFERERIB I, BRI TR ZONUER B R 2048 B 5 B2 o ATT 1EvE 2 i A8 A AN B B 5 R i 2
AT&T VAR S5 RAMEY R EE AR FR A2 movs. . .” F movz. .. ", Intel H1435l& movsx’
A movzx’ o RN G E M EBRAE RS B AR A bl an“ AT 59 & Mbal 23 B %edx ") AT&T 15 A) /2" movsbl
%al, %edx’ , BJM byte | long 7& bl. M byte 2] word & bw. M word | long /& wl. AT&T iEVEE Intel
T R AR A B ROR R LR 3-2 BT

R 3-2 AT HEES Intel IEEPEBIBSHIIR X FH

AT&T Intel A

cbtw cbw %al )7 EAF 5 R 3 %ax
cwtl cwde fE%ax 54 & H|%eax H1

cwtd ewd E%ax 59 B %dx:Y%eax

cltd cdq f%eax £ 59 & F|%edx:Y%oeax 1

3.2.3.2 {5 SRER AR

BRAERD AT TSR IS B E i . BT T EE T R4 SR X A % . PUTRRBUE BRIE. X
$ 5 BRAE BRI ML 55 8 . 3 3 B A 0 0 48 P 10— VR B AR I8 A o — 47 9 L0 2 L B 52 T T i
1A 20, ARBIFSCEMIIEOMIER T L. B, SE84 scas’ M F BT ST B 2815

repne scas %es: (%edi), %al
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3.2 GNU as %

BRI A 2 3-3 T —2k,

< 3-3 BAERSRIRTIE
Y@ Ll
(X 7 26 HR (ERDRTLR i e (] X AR IR S WAEs iR RS
ST I A AT
PRAE B ML TE PR RPN AR 32 BRI KM AR R
16 BLIERIE Sy hE . (B3RS, as HEA R 16 L7 R
BERBUHERTER o T TEFE A FAT I I 2 1 e (00 R4 4 24,

cs, ds, ss, es, fs, gs

datal6, addr16

fock % 1 80X86 FAD.
wait Db BRES YR A AT S 1F P AL B AR S8 AU AT 3R 2 I HAT . 0T
80386/80387 & A EXAHIE .
rep, repe, repne RS HERTR, e B R PAT %ecx 8T IIIREL.
3.2.3.3 B%ESIH

Intel iBVEMIEIENAFA S FIEE: section: [base + index*scale + disp]

ST TR AT&T B3R section:disp(base, index, scale) =
oo base Fl index & TIEN] 32 AL ZFAF AR AR B /748, disp R TTEMIRE. scale £ HEIH T, HL
(EJEMEE 1. 2. 4 18, scale Hfe E&RA| index HRITEIRAEEIME . WREHIRE scale, N scale HL
BIME 1. section AWAFERAEEIRE IR BT AE2S, JFH S8 SHRAFEEUE AR YA BN B A 748 . 15
WE, R EBE ST ARSI R EN RS, W as A NI S0 048 2 i HAH [F B
Wi, LLFRJUAS AT&T 1 Intel $E3EFE BN AR5 T

~Tovl var, %eax # AN AEHE var AN BTN A5 B %eax H,
movl %cs:var, %eax # AR B AR var AR N B %eax F.
movb $0x0a, %es: (%ebx) # FUFEAE 0x0a 12 S es B M%ebx 158 E B RS AL .
/movl $var, %eax # 18 var FIHBHEAIAN %eax H .
movl array (%esi), %eax # I8 array+%esi 5 [ N AEHLEE b B N BT A %eax F .
movl (%ebx, %esi, 4), %eax # fl%ebx+%esix4 HffE BN AF IR AL N BN %eax .
movl array (%ebx, %esi, 4), %eax # 8 array + %ebx+%esix4 A N AFEHIE AL ) PN B A %eax T,
movl —4 (%ebp), %eax # 0 %ebp -4 WAAHLHEALET N BF A Yeax F, 3 FHERA B %sso,
movl foo(, %eax, 4), %eax # N FHEE foo + eax * 4 AEWNFM A %eax 1, F FHERAB %ds .

3.2.3.4 Bk#ERS

PR 1R H T HE AT s BIRE PP 55— ML B AL QR BARAT T 2o IR LRk H B0 6L B8 W — M
TREFIR . AEL A PRSI, IEgM s S0 E Fr A 1A AR 5 4R 2 1O, JF HITBEEE 2952 1t
hEZmAD BBk 4 2 o BhIL TR 20T 0 N TC S ARG R AR PR L PR . S PRIk 4 A Bl T HR A )
I 5 A A A A RAR S AR R E 2 AT Bh A, M0 0 2 AR B A AN MR TR S8 A 35

JMP SRTCAKAFBE RS, IR N EHE (direct) BEEEAIAIEE (indirect) BRFEWZE, 1% 1HBkI: 1R
A WA BRI X T ERB 1<, BRI R Rl A b Ee 4R & 10— B0 Bl 4 Y
BEBREEAR s X T IEIEB TR S, BEAR O H IO B A TIRAF AR ECEN WAL E . ERB A A
MR B H AR AL bn S s BRI SRR AU — B 745 A IR E R R A AT 4%
T, JFH B RR T mov] 4RI E . T2 BN R i LM

jmp NewLoc # HEEBE . A E ML 2k S NewLoc Ab4EEFHAT .
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3.2 GNU as %

jmp *%eax # [A)REpkiE . FAEAs%eax MIEZBkEEN BARAIE
jmp * (%eax) # A4%EBkES . M%eax #8 B A b AL R BBk S i) H ARALE

FIFE, 53R 1HEE PCIEC M B F IO B E B b AT — A o MENRTSF /F. FIRA R« &
75, A as IEmEt =ik #5180 THEU PC GBI bR 5 . 304, HAEMT AT A AFERAE RO $5 2 A0
FUERIBRIERS RS C b’ " w B 1) FRIERAERII R/ (byte word B long).

3.2 R5EE(

[X (Section) (HFFNE. a4 HTRAR— M HibbIa R, #HAE RS0 2 UARIE 1977 200 f A 4b
HEZ MM Fl R I EARE . B, nTRifa—A “HJi” X, ATR s MZX R A S A
X PRI 3 2 FH SR SR 7 g 1t A B B AR S (BT AT AR T AN RIS B X, 40 B bR g e
X AR IX . BRI — A as LGS T, RAVRTEZ T/ as AR B B8 SRS
HZHE. A% Linux 0. 11 WAZTA a. out #3X H AR SCHERE BB B AE AR B 25, X H %
X IX SR ANESAE— WA, LR as IEgnds A1) B AR SO AR 4544

Fidzdy 1d SN H AR SO I A B He R — e IR A A — DT HATRET - 24 as I gmas it —
A BRSNS, % B AR SO R AR B B BEE bR 0 TF4G . BbJE 1d B S EsE R B AN B A
SO A AN TR 2 A AN R () e S M A7 B . 1d 240 7 7 R B B R P 1a AT I Bk Ab o ax ek
A AR E B ICHEAT RN . AR EE DL T RF A 2 R o XA [ BT R AR AR 2 X (Y
Bty #Br). MM X AL AT I 2] bk R E SRR N E 2 AL (Relocation) #fE, o aFEIH% Hix
SO AFIE L, AT LR E AT RS IS 4T S Z sk .

as JLgm a7 AR BbrsctEh 20 B 3 AKX, RN IS (text) #dlE (data) #lbss X
A X AT RE R o WER A T dwdir 2405 B AE . text’ B . data’ XH, XEEX ATIRTELE,
HAFRZMW. E—NECHEH, L text XKAHAE 0 FF46, BlJ5 /2 data X, FEJSTHA&Z bss X

M= ANXPEE AR, AT B 1d R R s 2 A AR AR UL S A TS X Le R, as L dnan
WA bR U BN T L EEALE B N T AT EE AR, R & H bR SO R i — ANtk
1d WAZ5UHNIE -

B BRSO AR 5] R AR AT A T R ?

B S AN NKEREZD?

B RS PRMEAN X 2 (k) - (X PR aaHbbE) ESE T2 /02

B XA S 5SS PC (Program—Counter) A5G ?

PR b, as HPIFTAREEA T RR N (X)) +(KFWE) . Aok, as tHRIK 2 BERIE XH A X Fh
H5XMKPRE. /£ FmuiF, AUEHILS “ {secname N} 7 KEIRIX secname HF N.

BT text. data flbss X, HATEFE T LN HHEX (absolute [X). HEEFEE S Hbr 34
GTE—HEH, absolute XA HIHIHEKG IR AAAR . Filln, 1d 24k (absolute 0} “EEfr” Fia47 i %l
b0 Ab. REFERASERERE R A SR H bR SCHE I data X Z2HERE SHbbEAL, H2 BRSO
absolute X N4> H &M i

FANEE — M4 R “ARE N X (Undefined section). FEIZIS A BERA E FTLE X (AT o Hhhilk- 5 4%
WE K {undefined U}, H U MELGEE E. RO SR A E X, Frh IR E SCHbhE ) E—i&
AN R R e LIRS . W — AR AT (common block) 5] Rk IXRE—Fh 55 7EIC 4t & M
AREN, FHELE undefined XH .

Fefelth, XAWH TS CEERET XA, 85 1d SR BAr U text XATE
ARk A . FRAT IR LT U AR T text X SEPR_ 24T H bR U text X ZH-A M BN Huhik X
. WFEFH data Il bss X FIFEAR B R FE QN .

"X EFFE PC AR CPU MR TR 2184188 (Program Counter),
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3.2 GNU as %

3.241 BERIRHX
B 1d Rk 4 KX
B text X. data X — XWX TREET. as Al 1d 25 B2 [F SRR e, X H
text XA B FAFEE G T data X R AEFAEIZITH, WIEHE text KXEANASHER . text
DXd AR, KPS ERAEAEHENE . BTIEITH data XI)ARET &2
iy, filhn, C AR —MEFIUE data X H,
B bss X — ERFIFHEBITNEINX B ER 0 HFT . XA T B IA L HI R Bl A2t
BEAFE . BAREFEA AR bss KHK S BAREE, R TZX P AREZ 018
AT, K TEAE B AR SO R AF bss X WE bss XITH MIRLE N T M B AR SO B AR HHERR
0 fH775,
B absolute X — iZIXHyhibk 0 802 “H@EhL” ST ZIHUNE 0 &b WERARAMELE 1d 728 e 7
PRAER SRR 5] L, S AR X AN X o MIX AP SR A, FRATT AT DA 46 bk AR A2
CARTTEEALN: {EE BB EAIA S AR,
B undefined X —— XPAFESCHTETIR AN X A0t Gtk 5| FH A8 T4 X o
Bl 3-2 w3 AN AR AT EE AL X I o XM FAERAA S RIIX A FR: . text” 17 . data’ o Hop
KPR IR N AR . JE TN AR 2 VR AU 1d BEREAS 0 BAR AR T R

text data bss
H AR 1 dddd 00 1
text data bss
Hssctk2 [ oot | poob | 000 ! DO 757 T B

text ~///// data bss

3-2 $EHEMA B B ERE AT

3.24.2 F[X

VG B A5 ) 21 B 8 AL T text B data X A o B EHMEILIL IR TR AN X A 0] Be 40 A 2 — L R AH 4R
IEARAH, (FRARA] DL AT IR S 5 SREEAE —EAFH . as {L4m#% RVFRFIH 7 IX (subsection) >Kik
FIXAHP. EBANXF, TJUHERS A 0--8192 MFIXAFE. JaiilfE [F— D+ X B Gt B s St
Wz X H A RO — . B0, Yids o] BEARIEE BUFATE text XA, (HZANAR LRI b 8 250
TERIC IR . EXFIES N, gt ol DAE AR B AR X 2 5 . text 00 FIX,
JEHAERHSm BN E AR . text 1 FIX.

AT XEIER . WREFESHTX, AN RSP RAETX 0 F. TSI
Y5 L7 HILAE H bR S, B2 AR SR IHEAB & RR T X PAETE R EBFRCHR 1d D&
R FIHASE B FXEE, ENASFERHAA text TXAMMN text X; M data FIXA K
data [X. A 7 Fa € bE G B A B g BIEA T IX o, vI7E . text RIAI 5L . data RIAX PAEHEES
o BIERGERNIZLALIEH. WRRIBET . text’, MAMSEINFE *. text 0' - FFEHL, . data’
T . data 0,

FANXEA — I ETHEEE (Location Counter), ‘B aNHEAL it iZ X ) 7Z #4711 8. T F
XALHE as Cgma TR ER, FIWHFANEEF XS BARARAH 4 BERE— ML E T
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3.2 GNU as %

\N
K5k, BRI g4 . align’ Eﬂ‘ﬁiéﬁﬁy I BATA bR 8 SCH S BUR A BT B I 2 il . IE7EBR
AT VBT G A PR T X (R, B VT B S RO A RS BT s
3.2.4.3 bss [X

bss X FH T A7 R il A LA & . AR ] LATE bss [X Hp 2L 2% 8], (HIR TERR P18 4T 2 AT AS R T8 L Hh 0 E s
AU F NITFAEHATES, bss XHFTE T T A AHIAE S . . Lecomn’ {4 & H T7E bss X g L —
MES; 7 comm’ AT TE bss XA B — PN AT S,

3.2.5 =

FEREFP g E MBE B R, 4595 (SymboD) /& — MU EERME . 2 RIS Ry Bx 5, B
Bl AR S AT B A, iR R 755 AT K

Fr5 (Label) &J5HIEM—NE SH/ S WEZA SARE A B H A S arE, JFH, #ilan,
AE TR AR ERUE A . AT S5 = 64— M F 5 T TR EUE.

e B —ANFRE . R I G . RIS T Bhdm i as AR R m e A 2 FR . AE— M
FFrata 10 NMREFS4 COo L9 AMEERMH . A TE XN RS, RESHELAT N KFR
5 G N AR . B2 5 F ST XA S, TESRND o #5575 A L
FEbr e, WEESHR N . Hf'p mEBLZ& A (backwards), £ Ris Al (forwards). JA#EFRS1E
5 75 A PR, AR AR ERAT R Be a1/ 17 5 5| &z 10 NsEbs 5.

3.2.51 ¥R RFFS

FRRTE S . R as w2 qarhht. FHERIAZY mylab: . long .7 &3 mylab & SCNEEEH
TR . 4. R A . org’ (VEFD. FIAR . = +4" 5. space 4’ 52 &A1 .
3.252 FESEM

bk 72U, BATESEE B A R JEYE. R H AR, ST LR A B E
Mo WRAE SR N5, as i B A RIS N 0. R REZAF T2 —NMBE X5 .

FF5 WEIE R A2 32 21, X FArH text. data. bss B¢ absolute X —" MBS, HALZMX
FoG AR T A E . X5 T text. data il bss X, — N5 REE T SEEREEEF BT 1d S8 XH
FEHE AR, absolute X FF S HEA SR . X WA N FTFREA T2 L0t 755 B SR A

1d 200 R 5E A5 AR TR EE . WA e A5 M2 0, WIRZRZAT S EARIC AR 7 ik
HE X, 1d 22 iR AR 1 SOk e e E. PR T —NMFSEEA X531 T E L 5t
SRR S . BHRE X SHEAN 0, WA SEBMERE. conm AL FERFE AL
TR MK . 5518 M A7 23 (B 1 28 — A bk A o

FF5 R A TR 2 AR 2R B e A5 B Ta s fF 5 &AM R bR & DA S — S H Al v a5
Bo KT a.out A HIRSCHE, F95 FIRMEMHEABIE—A 8 L FBH (n_type F11). HE HES
£ % include/a. out. h AU AH o

3.2.6 as LIRS
WG o A A I G S 7 S OG0 WG fr 2 FH T BRI 4 S8 s e A L2 1) T TR R
Hutth . 4558 ARG . IEE B RS . B S ST SRR ERLL . TR, AR, JRH

KNG TR (HRAEE AL ING F/F. PN H— 25 gm0 3 .
3.2.6.1 .align abs-expr1, abs-expr2, abs-expr3

calign EAFER TR gRdn 2, FT7E4900 7 X A6 B H s Wl (D 2 F — /Mg igid st
hbo 1 /l\éﬁﬁ{ﬁ%ﬁ abs—exprl (absolute expression) #85&E R ML AN FHEH. T a. out #%
3 H BRI 80X86 R 4t, ZFRIAME A B TH A E N5 H b E A T 0 (AR, B 2 19
WIE. Blln, . align 3 FoRIEAL B IHEEHER IR 8 PIEEC L. WRA B HEMEA S 52 8 %L,
AT T AT . HREXNTEH ELF #31 80X86 R4, 1%k \H H Hm 2 Z R i 7. #lun
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3.2 GNU as %

"Lalign 8 BLRICAIEITHEEMAESG INF] 8 5% L.

#2ARERGHAH T XFMEANFZNHE. ZREXSGHATHIE 5 LA . #HE, WIHERS
TERZ 00 3 3 ANAERIE abs—exprd HTHaaon S E v e ki i ok =19 8. A SR i 22
Kb )R T XA KA, AL F RGN . A AEEIREE 2 NS4, ATRAVESS 1 FIES 34
SR AERPRAE S .
3.2.6.2 .ascii "string"...

LN A= R G R L A W ek sl Wen o1 i o e sRTR U O3 PEAS 3 wA RE TR T E A e ¥ = S 1 I
*.ascii “Hellow world!”, "My assembler” . %I ZmanS4<sil as {EXEFEF B IL MBS b A7 B
4b, FAFRE R A EEE 0 (NULL) 575,
3.2.6.3 .asciz "string"...

ZIL 25 . ascii’ K01, HREBANFFFH G2 B3I NULL 5
3.2.6.4 .byte expressions

LG i 2 € X 0 ANEEANHIZ ST F i E. BN REAMELR AT,
3.2.6.5 .comm symbol, length

fE bss XA — a4 AL X, 7£ 1d R, A EAR P — DA/ 2 5 HAb
Hbrc b m 4 AL S &I R 1d HERE MRS HE L, MAR ANl S, o
Id B2 icie e K length F IRV AT . length IR —PNEERIA, Wi 1d B2 A
KEAFRMEFEZ B ALTE S, 1d e/ ie K E R =,
3.2.6.6 .data subsection

I Gm a2l as $EREJE BRI 9 E|9R 5N subsection ] data FIXH . WERAIKG S, WEGIA
EH%RS 0. 45 LA L {ERIE R,
3.2.6.7 .desc symbol, abs-expr

45 R IE E R BRF S symbol MIHIRFT 7B n desc ) 16 fifH. (AT a. out #& X1 HFR3CHF.
Z WA % include/a. out. h ARV .
3.2.6.8 .fill repeat, size, value

LG i 2227 A ES (repeat ) K/NA size FHHEEHE I, KMA size ALY 0 BiFEAME,
B size KT 8, MREN 8, HAELEFHWARHE 8 F 1. m4FWHA0, K4F152EE
value. X 3 NMSEUEHZLXE, size Ml value ZATIERT. WHREE 2 NMEZ5H value HHE, value BN
NOME: WEREHANSEEEIEEITE, W size BRAA 1.
3.2.6.9 .global symbol (3}#&.globl symbol)

LI g 2 2 HEE A 1d B8 WAT S symbol. A RAETATH) HAR A E X T #55 symbol, HBA4
B HER BE R BB R rh B oAt B AR SCEHAE o 2 B ARSI A 08 SGE TS, IR A B R Pk BB
T oAt H AR ST R A 57 5 kAT . X2l B E RS symbol KA B 4B, N EXT SRAH 1)
Z: ), include/a. out. h SCAEF I TEEH .
3.2.6.10 .int expressions

I AR X P E 0 MBI A EEME (80386 R4t 4 7717, [A]. long). MANHIE S HF 1
Tk NAE R ITH ZIRE. Bl int 1234, 567, 0x89AB.
3.2.6.11 .Icomm symbol, length

RFES symbol F8I5E R A X IR KN length Pl PRAE X RIFFS symbol [RME &2
BRI AILIREME . /S ECRIHIEESE bss XA, PIGAEZAT N X LA EE F . H TS symbol &
AREI NP, HUIEERES 1d &AW,
3.2.6.12 .long expressions

&Y. int MHFH.
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3.2 GNU as %

3.2.6.13 .octa bignums

AL A48 E 0 NEEZ/NHES IR 16 F9K%E (. byte, .word, .long, .quad, .octa %}
BIXTR 14 24 4 8 Al 16 FHH0D.
3.2.6.14 .org new_lc, fill

XA G i 2 230 24150 X A B B8 W B N new lco new lc &—NEAXHE (R, miE 2 A
AAEFIXAE T XERER, AR, org BEEAIX . WH new lc FIXAXS, A, org MiASESME
e BEFE, MEEES ST XT, BN XAE N EGE .

YA E TR A KR, BTk AT RN fill. AU SURLERE. WA T IE S A
fi11, W fill BRIAN 0 1H.
3.2.6.15 .quad bignums

KA Im i 288 0 ANEEAHEE S0 T8 8 F-799 K%L bignume QIS REURANE 8 A5, WIHUIE
8 M.
3.2.6.16 .short expressions ([E].word expressions)

EMNCa 2 EEN X 0 N EZAHES W 2 058 N TRARER, EEiTh 2
H—AN 16 AL A
3.2.6.17 .space size, fill

L2774 size MET, BANFHHE fill. XNSEIYNLEE . WREE TESH fill,
W4 £i11 FERAERLE 0.
3.2.6.18 .string "string"

EN—NHENHE SRR TR ] MR U757 AT 575 5 E sh i in—A4
NULL ZEf5 458 . i, . string “\n\nStarting”, “other strings”.
3.2.6.19 .text subsection

JEH as S E A gt dw 5N subsection B IXH . WIERAERE T 4w’ subsection, JIfEAERIA
5 1H 0.
3.2.6.20 .word expressions

YT 32 MM, I gman 4 5. short MHIA.

3.2.7 fRE 16 {u{XFS

EAR as 3BH K5 4l 32 A7) 80X86 LAY, 1HE 1995 4F 5 B 4 4w B ia4T T 9 R Ek 16 A fpd =t
FIACHL W R A PR S 4. N T ik as w2k 16 (A0S, TREEAEIEIT T 16 MR 38 286 2 BT
IS4 . codel6’, I HAFHIC Hin2 . code32’ il as Jgmaetlal 32 7 ACHHI 4w 77 =Ko

as ANX 4y 16 A7 F1 32 ALyl gmith), 78 16 AL 32 Al N A& Fe 2 I ThRe e &AM ST K. as
BRI GmEA4 32 AR AR AE IR KIBITTE 16 Arib2 32 AR . Sl AV gndn &
".codel6’ il as &b T 16 AifEsR, H4 as 2 HIPNATA RSN E—AN BB S E R S ikiE 418
F7HE 16 fiiia. 1B, A as AFTE RN T FSMOHhE AR RO FERT 4%, T LAV 4 7= 26 1AL
KERPERE W22 285m0

HF7E 1991 SFF & Linux WAZ 0. 11 B as IC4aas i A SCHE 16 AiARRY, PRAESm S %% 0. 11 W%
SERECR B 515 A SRR A G I GR AR e S T AT T A 2R as86 1 dmds -

3.2.8 AS JLHREBZHSITIRIN

—a JPRREFHIR
- PRI A
—o FRE M K H bR 4
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3.3 CiEEERF

R HAEEHE X ALY X
-W BEEEER
3.3 Ci&E5ERF

GNU gcc X ISO #rifE C89 #iiA ) CIEF T 17—y g, H—y @i n L afEidt 1SO C99 tx
. ARG H NP B —2 gee ¥ 1B A FI U . 75 5 TH 3 15 RE vERE Ah t 2 BE E eHE B i 4
FEVE )5 H TR PR R .

3.3.1 C IZF4miF ks

T gee L4 as g 2 C iF 5 F2 I IEH 2 PUAS R B, RITUACERp Be. g ieb BL. 1L F BUA
BEHERT B, WK 3-3 P

B ﬁiﬂ i C ﬁw%

':>":>':>@ R
[J=©@=(] o5

AT B | HARSCHE m@
-@=J=0
l.ﬁx#

& 3-3 C FEFHRmiFLIE

TERTAEFERT B, gee 238 C FEP L4 C ATALFEES CPP, X C 1 527 PR AF AR 34T B e ib 2,
ot C 155 s RGN B gee I8 C B B AR g B AL O LI S HLASAH RN as V- gik 5 A005; 7RI
B, as ICgnas 2ACILG AR B ML AR &, IF LUKy & 2 4% 2t DR A7 72 B AR SO R Bem GNU
1d BERE AHERR P RO G AR SO S BERAE — 2, R AR P I T AT UGS . AT gee M & ATta XS
O I G 5 A% AL

gece [ &I ] [ —o outfile ] infile ...

Hrpinfile &¥IAN CiBF XM outfile RgmiEr~AMHmH M. X TIHREg RS, HE—wEse
HPATIXPUABE, A 2 ATIE TR L4 gec dn il FETE RSN b BEBY B S Sids b 3T . lin, (ER -S°
IR LAAL gee fESH T C FEREA N RV S i 5 2P 2 Jawtis 1 bigqT; R ¢ WA LAk gee RARRK
B bR SO AT BE A, W R RR.

gce —o hello hello.c // 4w hello. c F2F, A HAT O hello.
gce =S —o hello. s hello.c // 4w hello. c T2, AR NIC4MAE/F hello. s.
gce —¢ —o hello.o hello.c // Y% hello. ¢ B2, ARt HFRSCH: hello. o T ANBERE .

FEG R Linux WX R B &R 2 IR 7 SCOF KB RE iy, 38 % 6] make T H A0 AL
Mgk Rt AT B, TR ETHUE .
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3.3 CiEEERF

3.3.2 8= N\L 4R

ATNEAE CIESTEFEPEMBIMBARIC Y (NEECY) 1E4), BT RAITER 4E C FFitigh
— AR FH BN mARAS, DRt B 0 B L A SR 7 v AT U . B R AR S B S 50
AR NI gm 15 a) ) AAS TN -

asm( “JC4IEA]”
i h e
SN REE
L RBBEIIE AR ;

A 1 ATLAAL, T E S AT E AME A T LAA RS . Hodr, “asm” W SwiE B OS] “I0
it )" RARBICHRIBS M “Hi T 4" R LK BIRANICRwPAT 82 5, WP 51748 F TA7
WO . eHh, XU SN N — C i RIAAE AL RN TR RONEH IR
PATICgACRDIN , X AR T 1) — Lo A2 48 T BAE U SN AR, BT A N — C AR alE Bl . “=
A L) B A7 28 R AR O e 1 () B A7 28 R EREAT 7243, gee JRRA8 AN BE AR T8 J5 Je X ix £
AT INEHIME . R DER)E, goe TREHFIMBOX LLZF 748 I IRAT 7R ZIE L A 7E 5 B /Am N\ &
A H AR LRI gniB A) o B 45 FH 21 308 2 A8 F 21 1 %5 4748 4 SR IR AN 6 2

T FRATT AR B R AV G B A A . X BLAI T kernel /traps. ¢ SCHFHES 22 4T HFUG
— BARIEAE N TR VEAfR L. N T REBEF G L, WA X BT 7 F BRI 5 .

01 #define get_seg byte(seg, addr) \

02 ({\

03 register char _ res; \ /] BT — AR res.

04  asm  (“push %%fs; \ [/ EHARAE s TR IEE (BOEHERT) .

05 mov %%ax, %hfs; \ // SRIGH seg WE. fs.

06 movb %kfs %2, Whal; \ // Bl seg:addr 4b 1 FHiPIZEE] al ZAEEEH.

07 pop %%fs” \ /] WE s TAEFRIENE .

08 7=a” (_res) \ /) SRR, /,c.

09 270" (seg), "m” (*(addr))); \ /1 BNGAT R ) _la_ (X S_)
10 res;} ] =QA —=> e

XEE 10 AT T — MRNICYniE S 2R 85 Y gais A) io7 (8 1 07 SO i e e —4
FWN. HRAFESTFEENAAGIER) Qe SHREaD: “ ()7 aTU/ERNRE A, Hdfs—17 LA
& res (BB 1017) xRIAAr A, WF—3n.

AR 5 8 A) 7 B8 AE—AT b, IR LS A S R\ IX BB AR — AT o IR 4R %5 8 UK 5 6 3]
gl R ARREITT . 55 1ATE LT ERAR, WMRIRZEREALTR get_seg byte(seg,addr). i 3 17
EX T — N e LR res. BN RAFE—ANFFAEAEF, DUET- P vy i FgAE . n SRARTE 2 25 47
2% (Ftn eax), ATATA LIE1ZA) S Wi “register char  res asm ("ax”);”, HA"asm"t 7] DLE %
"_asm_ "o F4AT B asm  "FIORBANILImIE RGN 4 AT R 7 ATH 4 K5 )2 AT&T #52
RECHTER] . Ao, ATk gee gtk A RNCIiE 5 17 H a8 A aTa — M E 25 7%", NG
) AF AT A A BRET AL 0SS _ BRI 205 7%

% 8 ATHDRH B A7 8%, XAIME LREXBRINZEITE NG eax PRI IERN_ res
BEH, MEARRERREEAE, "=a " a O E AR, =" RN R A AR, I H A A b
EHAEBN. 5 9T RREX BRI HIE T seg R eax B 785, "0 Kol 5 L [E AN E
AR AR . Mt (addr)Rm — AN WA mFSHEEE . A T 7 BV geiE A) s A Z R, RATE
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3.3 CiEEERF

2 7 0 0 RS N B AF e G — U i 5, U A2 M 2 A7 28 7 51 A 2045 I 31 R BL%0"
G, AIE %0 %l ...%9. DKL, A AR T e %0 GX B RE — M A 2288, NG A
B — 3B ("0" (se)) I 5 %1, T Ja #8052 %2. L 6 17 %2 BIE(*(addr)iX A A 72
HHo

BAERA PRI TE 4—7 4T LIRS IER .. 500K fs BEFAARIN AN 5 0% eax I BHHE
MREh fs BLarf7ans 28 — AR fs:(*(addr) TR 2 FIF N al Zi/7as . ST eI gmiB ) fa, it af7
7% eax MIMEG BN res, TENZZE RS (BRgiRIERD) HIREME. RiFEHE, R2Enm?

W BT, FATEE, AT seg KB T EMNFEAE, T addr FRoRx— WAZ IR HhhE & .
FIPAE N IE, FRATNAZARE X BEFFRIThAE TR | %% R A Th g A2 T 12 BORVIR A% 8 /0 P4 77 kit 2 E
—ANFA . BAEE T AT

01 asm(“cld\n\t”

02 “rep\n\t”

03 “stol”

04 D /x WARIH AT +/

05 : 7¢”(count-1), “a”(fill value), ”“D”(dest)
06 : "%ecx”, "%edi”) ;

1-3 ATIX =A@ gl , UGS WAL, EERAAE. A SkWirh s/ a2 T gec
THRACBRAR 7y AR 7 21 R I BeHE R B S R EL Y, A S CiES R IAEE . BY gee BiaE T 22 %
P CREFX M ACIRFET , SR AT gm0 b AT 9w 28 7= A2 H RS, W AR 578 3 A R 7 it
MWEE C NMNENCRIET, A2 2 WAL AR T 4t B IR R T 45 R OXAE % 5 A B s 2 1 AR
I R ) . R 1 A B I S R g R S, gl mT DU A \n\ e I A A

4 AT UL IX BUR N IC e e 7 A H 25 788 . 38 S ATHIE U2 4 count-1 FI{EINEE] ecx ZF
FEaeH OmEARRL 2 e, fill_value MNEE] eax 1, dest BE] edi Ho F9tH4 Bl goo GaPRFE T 20X FE 1
AAARERIINE, MALLRATE e ? B~ gee 1EEHHT T 748 Bl v DL T L 2e e fb TAE . i
fill_value A1 BECLAAE eax o WHEIE—MEMEAIFIIIE, gee BT REAEBEANMEEAEH IR eax, X
FERR O] LAAERE G A 20 F — > movl 154].

e —ATHIER 2S5 UF gee REFARTHRMECEME T . £ gee FIEMREX TR LA A )5,
R XT gee MIMRAERIEA AT B, 3% 3-4 Hr — LR Be 2 FH 2 (1) a7 A7 as In i A QS f L BAR I 25 o

34 BRAFFRMEKDIREH

(AN 1 B AL Wi
a & AF 3 eax m {5 I A A Sk
b 8 27 4745 ebx 0 181 F A L BE I AT B A% 18
c {8 27 4745 ecx I 18 4 0-31
d o 25 A7 4 edx J i FH 5 4 0-63
S AT esi K 158 FH % 2 0-255
D ] edi L f5 FH £ 0-65535
. RIS BT o] FHEF AR M R 03
(eax. ebx. ecx B edx)
r 5 FE B ENES /I B A7 7% N R 1 5 H % (0-255)
A8 FH 38 A 28 B AT
£ (eax. ebx. ecx. edx B{HFAZE) © fREAL 031
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3.3 CiEEERF

A i eax 5 edx BE& (64 1) = RS R B R
B2 A5 1) (earlyclobber) 1R1E%. FR{EfH
SEEE R BT, AR SHIEK

+ FoRERERT AT &

NPT A RER B R E A A R A E A, TR LL gee AIRIERE

01 asm("leal (%1, %1, 4), %0”
Q : /,:r//(y)
03 707 (%)

547 Leal” ] T 5EAG O, (HIX U EoRHEAT — Lo 0H 5. 58 1 Sk AL g iE R Teal (r1, 12,4),
r3”EARIR rldr2kd P r3. XAME AT DLARE SRR x 3R 5. %0, %12 dE gee H BN ELHIE
oo KB %I"RERMAE x ZIRAEFAE, "%0" Rk S 74 Ty & A7 8B T — e ZmsE+
Fo WEREA A A A AR 0 SO, WU SRt — RER S A7 g . PTEL, 2R gee #f r 4R
SE A eax MU, A4 LIS i A B & LRI .

“leal (eax,eax,4), eax”

W EPATRIGES, GRS BI04 15 A4 GCC AL PESE, #ifR AT asm 75 5 8 0 G
i volatile, WLRHIFTZS. X7 YA DX FE T A2 P e s v D5 i o LA 5 — A B 5 2

asm volatile (e+e+-* )
B RGN UL A :

_asm___ volatile  (s++);

KA volatile W AT DATSCEE bR A HISRAZ M B A8, FISRIE AN goe S 2% pR AN 23R 8] o X AL AL AT LA
ik gee PEAEHE G — S ARRS . T Ak, R TAZIR B R, XA R AT DU RS gee PP AR IRE A S
Bo #4n mm/memory.c H AN IEAJ B BRI EL do_exit O AT oom () A& FiR [R ) FH &AL

31 volatile void do exit(long code) ;

32

33 static inline volatile void oom(void)
34 {

35 printk (“out of memory\n\r”);
36 do exit (SIGSEGV) ;

37}

N 2SN KR, WEREEE S, A U RN R AR X R SR B A I T X AR
2 M include/string.h SCEFHHHELT), J2 strnemp()F 4 5 LU BRI — PRl [FAE, HABAT I \n\t"
AT gee TALEEFE P4 th 71 R 4B TR E M

/) TS 1 5 2 WET count N ERFEET HEEL

/] BH: ocs - FRE L, ot - FHFE 2, count — MBI

// %0 — eax( res)iR[AMH, %1 - edi(cs) & 1384, %2 — esi(ct) H# 2 8%, %3 - ecx(count) .
// ML WIERE 1 > B2, WERME1; &1 = &2, MRE0; & 1 < F 2, MRHE-1,

extern inline int strncmp(const char * cs, const char * ct, int count)
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3.3 CiEEERF

{

register int _ res ;
_asm__(“cld\n”

// __res AL E,
// IE T AL

“1:\tdecl %3\n\t”
”is 2f\n\t”

// count—o,
// TR count<0, NI ETEEEEIFRS 2.

”lodsb\n\t” // BLE 2 AT ds: [esi]=Pal, FFH esit++s
”scasb\n\t” // e al H5E 1 R es: [edi], FFH edi++.

”jne 3f\n\t”
“testb %%al, %%al\n\t”
”jne 1b\n”

72:\txorl %%eax, %%eax\n\t”

”jmp 4f\n”

73:\tmovl $1, %%eax\n\t”
731 4f\n\t”

"negl %%eax\n”

// WIERAHREE, W Tk 2 kRS 3.

/) EFFF A NULL 745 ?

[/ AR, M ek BbRS 1, kel
// RENULL Z4F, W eax EE GREME)
// TR BbR S 4, 45

// eax T H 1.

// WRATTH LR A E 2 FRFCR 1 ERF
// FW eax = —eax, R[FIFME, ZHH.

R el 1,

4

=

Ho

//4://

e’ (res) "D (es),”S” (ev),”¢” (count) :"si”, "di”, "ex”) :
return _ res; // RN R,
}

3.3.3 EESHPRESIER

AESR {7 AT ERRFEAEAH G MR EES (HaiERD S MEAE, XFEEE
MR EEA A R T KA. AR AR SRR EMH 5. S PRAGER, B
4 ({... )" HIE R, ATBAE GNU C I IE AN RIAAME . XA AT LR RIE A (] loop. switch )
AN ey AL &, PR AR R TR A8 H FONIE ) RIE . IERRIE SR A W Bl g K

({ int y = foo(); int z;
if >0 z=y;
else z = —y;
3+z;})

Hrpf &iEf) T i)e — 2B A IR A HEREE — N0 5 RIE . AKX 3+ 27 ERAEREAD
4% 5 FEALTE A R . R E — 2K IE A AR RIE S, B ABMNEARIEAXMEA void 8, KIEA1E-
Jigb, R AL E A AR R A R AR A BB A S USSR A EASRBIE AT LS a0 R
IR AR T R R A -

res = x + ({M&...}) + b;

AR, MNMTEEASR L HXFESEA, XRE AR G A R E L. B WAz IR
init/main.c f££ 1 EZEL CMOS W45 B %2 5E X

/) BE REMT R ERWATIERIFIER .
// ESEIR 1/0 3% 10 0x70 % AR E B 47 B addrs
// SRJE MR T 0x71 B NAZAL B AL B VR IR [E1E

69 #define CMOS READ (addr) ({ \
70 outb p(0x80|addr, 0x70); \

71 inb p(0x71); \

72 1)

& include/asm/io.h S SCAF L 1O Ui 1 port (%58 3, i e & E v BMERZ inb()17iR
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3.3 CiEEERF

(=R

05 #define inb(port) ({ \

06 unsigned char v; \

07 asm__ volatile (“inb %%dx, %%al”:"=a” (_ v):”d” (port)); \
08 v; \

09 1)

334 F5HHRTE

GNU X} C 155 57— e & A vFRATHE — SR BAL R CPU Zrfrasth, RIPTiBarfras i, XHF
CPU B A2 WAL B (875 1) A7 B BUE . AP AP 2SI LAY 2 e 2R R A A AR B A=) B o A7 4
T, ERTEREESERFNEN TR PRETFESRLIIHTILNERZERE. Mk, BEFFes
A AN DR B AR E (AT A7 A T {AE A R asm I 4 18 R0 HH A Do A\ B H 354 E B0 & TR 77 3%« gee
G 1 s (R B A 20 M D BEAS B3 A RE 0 80 5 Fi8 5 [0 23 A7 S A 255 A2 S PR, (TP RTYRF AR 30 24 gece
BT D BEN AL R 5 S A A AR B T st rT BE IR, I ELXT =) i 2r A7 2 A2 B (1 51
WATRERMIER . BaEfith. Bk, FHABIL gec MFXEMKEN, RIFAE asm BRI L volatile b
i

B SRAEAE BN TG 1 ) TP AR G 5 2 IO ) B S B s O A7 d b, IR A LI ) J) PR Ar A7 A AL
HURITE. T Linux WA IEE AR RA AR, PRI BLPAT R0 & & oy f7 a5 2 i A 7k
BEATHHE . £ GNU C R/ AT AT LAE e Ko F IR 20 AN R il o A7 e A2 B

register int res asm ("ax”);

KH ax RAE res i B IAAF. X NFABLEIFASRIRBEEXANFAE AR
HAt A&, R EFLRET, 2 gec B IIE T E AL B A(E Q2 AN BT BERE 1% 35 7 S IR et ]
i, i HXTE RG] TR S MER . BEhsigEfitb. F4h, gec FHATRIEFTE I ARSI R — HIK
FEARE A e o PRIEEAE RNV 20 45 2 0 20 i AN B A B 0t 5| 2% 353 A7 2 0F BRSO A A7 1 02 51
M iZAC R . ARIMICIZAREIE D asm (R AF BOd 2 BEVS TRAETE € 10 %5 A7 28 4 VR i R KL

3.3.5 NEXER

R, B —NEREE NS (inline) B, AT LLik gee 8 BRAEAAADEE 52 FH % bR
ARG AR 2 o TR AL FE AT DA i R B0 FH IS 3RO\ /E H B TRD 4, AT 52 RE B8 I ERBAA T3 R o DR —
AR EE B 9 NIRRT £ H LR BRI R E PR R PAT R EUR . Ak, W BB A EEUE,
LTEGmPEIAR] goc Bh AT RE R EoRHEAT — e fRiib BeAE, RISLIFAERTA WG RR E AR ER S B i Nt . OB
BRI AR P ARES (K BE S FE AN B 2 o 5 ) P BB R 8 02 P 4 16 A 1 H ARG T R 2 K — Se T
S, X TR EARE R AR SR E

DA K R R N TR AR S R R A R — R LA A, DRI RO EAT AR Ak G BRI 4 2 AT AR R N Ab
B, FgmiFd B AR AIE 0 -07, 54 P I ER B AR i A 2 B L IE i N B0 A AR R, T
A& RAE 8 s O FH R AR BE . 8 — AN BRI B P IR R 1) 5 e A R RS B A S DG B 3R] inl ine”,
BN K% S fs/inode.c T HIHN T BREL:

01 inline int inc(int *a)
02 {
03 (ka) ++;
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3.3 CiEEERF

04 }

BRI R ) S ) FH 2 TT R 2 045 PO IR BRI B M B AR JE R IR W AT, BB ANE A T B .
WHEF 7RIS 8. WAFS LR AL malloca(). FIARK RS AR . )R8 goto i) LAKIH I pR 5
I AT USRI —Winline ik gee XPARERL inline (HANREA 4 1) R A2l 2 145 E DA S AN fE 5

ME— AR ECE CPBEREH inline SCBIE] . XAHH static 8, EME NI XA £s/inode. ¢ H
PR BRI EUE XL—FF, T2 W BT %ot 12 P I06 B 25011 18 P #8250 1 4 Fl 70 R I 38 AR AG R, JF AR P p i
S P N B R A, T N R RR A E B T SRR A S 5 I . FEIXFE LT, BRAEIRAIIE SR
PE P AL T —fkeep—inline—functions, 50| gec HiANZ: FFNZ NI RR L H S 4 S bRyl g .
P T R ], — st P IR B T F A RE M SR B BRSO h 2 o R AR TE PN IR BR B0 S I R A )
AP B HERN, AR R R WERAEE — DA B S A, 84 Bk
PR 2 BT — FE gm B B ARRS . 2448, WRAR P 51 A B B fiE R, T4 BRI
SRV RER i R I i ARG o R A A 6 R Bt it 1) 51 2 AN BE 5 e

20 static inline void wait_on_inode(struct m_inode * inode)

21 |

22 cli(;

23 while (inode—>i lock)

24 sleep _on(&inode—>i wait) ;
25 sti();

26 }

R, NWECREThAE L EHE1E 1SO ArifE C99 , (H R ZFRHEE LIRS gee & XHIH R
KX 3. ISO btk C99 f P Bk B HH SO A [A] 13X LG FH AL & 5% inline M1 static HUE X, BI“4
W&” 7 OB statice ATERETH TR M C99 brifERIE X, AP AT B W IREI —std=gnu99. A
N T HERN, EXMEN NERRIFHEA inline 1 static & . PUG gec B XERIEH C99 I1)5E
X, FEAT AR A B e SRS SO, SR A R IR T —std=gnu89 kIR E .

A PR BR B 8 S T O] static, IS4 gee e i HAMAR 7 SO At X 4 bR B0
Mo BR—AN2RAT REEHE X—IR, Bz Eom A 58 AE HARE SO A7 8 o BRI B0 Y B
BRI R A e S B BE R . (R, — N EFRS I BB R 2 gt B IR ALK . fEIX T
[, ISO FrifE C99 XAV static JHE TR I A BX PR EOE EER TX BATH static JCBA] 1) 5E o

W RAEE LD ERES RIS E T inline 1 extern i, A%k EUE AL T WEEER, I
HAEARATIEAL N A 2 = A% s 83 S I ga A0S, BIEBAHR 51 7 iR B b oA 2724 o X
B =N bk 2R gl — N ARSI, SR RN S B T BRI VA i R —FF .

KE#I inline Fl extern HETE—EMMEHJLTEF —AN%0€ L. I HXMAE T e A4
B AR 1 — N BRBUE SUBAEh SSCHE R, FF HARA S B 9 55— AN R SR e SURTE — AN SR .
BEISE S ST )5 oLk 28R 2 HON 1% R B T R B RN o A B A B e A Z R B A
Mawi=EH (51D BF P FEHRFE D, Linux 0.1x WZEARFSF SCAF include/string. h.
lib/strings. ¢ HL2&XFEH 77 A — Mol #lhn string. h F&E ST 41N k3L

77 TR (sr0) FEOBTS 7 (dest) . BLETBEINULL FR P IL.
/) ZH: dest - HIFFFHIRE, src - WFMFEHRIEE. %0 - esi(sre), %1 - edi(dest).
27 extern inline char * strcpy(char * dest, const char *src)
28 {
29 asm_ (“cld\n” // BT AL
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3.4 C 5ILgwfsr A 5iR A

30 “1:\tlodshb\n\t” // IN#ELDS: [esi]it 1 FE¥i=»al, FFHEH esi.
31 “stosb|n\t” /] G alDES: [edi], FHFEEF edis

32 “testh %%al, %%al\n\t” // RIAERE I 2 2 02

33 “ine 1b” /) ARENREEEE RIS 1A, TR,
34 767 (sre) . D7 (dest) : “si” “di” “ax”)

35 return dest; // R H TR E R

36 1

MENIZ R EUZE Bk, 1ib/strings. ¢ SCAFEICHEETR inline A1 extern #BE XCANZS, Wl AN,
BESERR EEAE NZ R EUE R B E T string. h SCHFFTA X R EUT — A48 U1, B SO 88 of B0 8T e
T JFH W T A SCERIE A .

11 #define extern /] BN
12 #define inline /] XA
13 #define _ LIBRARY -
14 #include <string.h>

15

LRI J2E bR 50 B 8 ) IR strepy O BRIEAR Bl an

27 char * strcpy(char * dest, const char *src) // Z#7%HEE inline Al extern.
28 {

29 _asm_ (“cld\n” // TETT AL

30 “I:\tlodsh\n\t” // EZDS: [esilhb 1 FHidal, HHEH esi.
31 “stosb\n\t” /] TEAEFTT al=ES: [edi], FFEEH edis

32 “testh %%al, %%al\n\t” // WIAFAE I 71 72 0?

33 “jne 1b” [/ AN S BbR S 1AL, BRI
34 L 7S” (sre), 7D (dest) : %si” “di” “ax?)

35 return dest; // R H TR B R E

36 1

3.4 C 5iLmIEFHMMBEEAR

N T SER AR HAT R, WAZIRARS s 07 B T IE 40 5 il . XA R BIE A 59
) (R P 2 T DR TR P o A 5B R C 18 5 B AU R P ML, R A5 P 7 51 0 15t B 7P 5 R B 1)
R T %

3.41 C REFHRNE

1E Linux IR boot /head. s BUTSEAVIIANIRIEZ T, HABREE 2T init/main. ¢ B, T
2, head. s FEFE R AOATAEAAT EEHIEE 504 init/main. ¢ FEFE N2 BIVCSRARFE R Ui 8 FIRAT C 1 S TR
17 X ELRATE e — R C B VEFIALEL, FEEIRUE 7T, RE B head. s FRFBELE) C A2FF I
i

R B0 P 1 A\ — B R 5 57— B 82 ) 0 5 0 8 R BT 8 . OO e mR B
SHRIEFHEARHEAT. Fob, AT T BEAEHE N R BN B HH JR 0 R A RRAEA 2 1A, 3 FLZE 36 B 4
UG [ 375 53 %5 ] . Intel 80x86 CPU g AL b HR A T 1 A4, T 40 0 1 3 12 35700 A7 22 A1 £
431 5 e i R R T 5 L.«
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3.4 C 5ILgwfsr A 5iR A

3.4.1.1 KA RFIEHEBIRE R

KZE CPU LR F SEIAE BRSO R B0 AR . R kAL SR S R EE S, I
I R AT 27 A7 25 S5 A 18 A8 VR 52 DL S R SR A it R BB o 5 R 300 P 458 A P 48 FH PR 38 20 A PR DA R o
(Stack frame) 45#y, Hod #4549 W 3-4 Fros. ARMiigh i 1wy g B EHRIEE . S 4748 ebp B H H
{EMIFEET (frame pointer), T esp M FI/ERFREN (stack pointer). fEEEPATIIFEF, HIBEr esp SPEHE KL
EINARAN R TR By, DRIk R B o0t DRS040 5080 1) U7 1) B 2 T it 51 ebp 14T o

N
1
; - T Rt
Hh J
1 <)
i
PN ebpt(1+n)4 Z¥ n
i : - A R
= ebp+12 S8 2
ebpt8 ZH 1

ebpt+4 IR B bk
WiFE%Et ebp | ——> LRAFHT ebp nrﬁ

ebp—4
et tmde i
MARRELLRRTAEL | i e ot
A e
BH T
Fefeftesp — 5 ) RRTH

& 3-4 #xrhinsE R EE

TR A AR B TS, £2i84h B ISEUESTE A FIRRiH . 24 A A B B, BR%L A 1R E]
Hhhk G IR B 5 4k 22 0AT 148 2 itk R R, B iz BRI 7 A R4 s, 1 B
AR I U MBS i B AR BB 2 TR G, BRI A AR AE IR 4T (ebp) HUML T TFUG . FEBA 5 U T 17 UT AT AR A5 1 25
A7 2B UL K R ) I BN

B BRI 0 [RI A A AR SR SR AT AN B8 FE 25 A7 2% HH 110 o 3 AR A o ) G B 38 % CPU 1 35 A7 28 A AT R
AR AT TR B BT R B 5, Bl A L Jey i AR e A A s A, R A A P 502 B 4 5 SR 1 o
AR CiEE KR ERF &N B — N Rk AR & B, FRATE T ENZA S A K — M hik, RN
EA BTSN AL — S E . BJE, B RS i SR CRAAE T AT AT B R S 5L

AR D) Hubk 77 R 1, 1 esp F8 4 ATAR AL G E . 1@ 8 A push A1 pop 542 FATTAT LA
FOEHE RN B P o 6T R R WA M B BT T B A A (R, BRATT AT L@ AR R
PBOE B R E o JBUH, EIE 3 IR E BT FRATT AT DA NSO A B 43T 1) 25 1]

84 CALL M1 RET - Ab# p& Boif B AR [B 45 . R $84 CALL HO1E 2 48R [ bk N F R
H B 21005 8 B R BT IR A AT o R [T bbb 2 F2 7 R KB VR #6 4 CALL JE i — 25 F8 2 Mkt . DR
I R KR [0 I 5t 2 A A7 BB 4k SR 40 AT o IR [B1HE 4 RET F T3 MR T A ey 1 b 2 2% i bk Ak o 7648 FH 1%
Fa4 2 00, POZSG IER AL B T N2, 5 MRl FRET BT HR 17 B P 25 IE & S8 1T CALL 484 (R 47 1R [ btk .
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3.4 C 5ILgwfsr A 5iR A

FEN, IR EMERE R R, AR A A eax KB OR A% 3R A1

REFE I ZIRE D REBAEDAT, (IR R 7 e £ — e d GHAED WA MR (Bl
D I, $OAHE A ESEE G E S R EH R E RN R . B Intel CPU R T i B
NIRRT (25 A7 S FNVEGE — 101 o AR B W, 24748 eax, edx A ecx HY A A Zi 1 T # H A SLIRAT .
R B WA WA, BB AT LAEAN T RAFIZ SE AT AR N A RS L TR R A ENTI A S BIR R A
Tt ZERE M EdE . Ji5h, 474 ebx. esi Ml edi A9 A AL S A B OREORT . A0l if 2 7 2248
XL A P AR R N, DATE e R IR LA AR, JRAEIR IR R IX S R A7 R O N o AN
H#H A (B —SEHEEENREO AN TURAFIZ T 7N A, HA]REAE LS A bk 7 20 21 5 5%
M . A ZF A7 2% ebp Fl esp ML 2508 57 55 — MBI FH %
3.4.1.2 REUA RS

PER—AT, BATRAE T C R exch. ¢ RO AR TR . R8P AP AZ BE HAE
FIR [FI eI ZE1E .

1 void swap(int * a, int *b)
2 {

3 int c;

4 c = *a; *a = *b; *b = c;
5}

6

7 int main()

8 {

9 int a, b;

10 a=16; b = 32;

11 swap (&a, &b);

12 return (a - b);
13}

HARE swap O FH TAHH N B ERME. CETPHHIERT nain ) 2 — MR CEAETHEH, B1E
W T swap O Z JG ik B2 # J5 1 45 5 o 1K BR B et 46 44 DL T 3-5 P WTRAE . B3 swap O
H# (main () BN SRS BRI EE BEAX T 2748 ebp HHIIMIFREr . A 22 1 5744
TR TR R RS (B . AER gdb XFERTIEASEH, IXSEUEEH 2 FAML R Bl 4wk
7N OxFFFFFFRC , * —12" & 4R/~ OxFFFFFFF4

WA main O BRSSP ARG R AR & a F1 b FIAEEZS 18], A Fiife &0 1-4 -8 ekt . T
BATFTRE XA AT AR bl DR e AT T 200 AR A7 e A 1T 1] B Hb A7 TR 5 A7 2 o
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3.4 C 5ILgwfsr A 5iR A

TEVFH swap 2 Hif #H N swap J5

wits4t ebp—> 0 [ fReFfIebp |1 (

—4 a |

B | main [

8 i oo < |

-12 &b | +12 .

HEE esp —> -16 &a I: +8
. +4 i [m] HihE

.
WifE £ ebp—> 0
¥A8% esp —> 4

TRA7H) ebp swap % i

3-5 AR main F1 swap BIFEIRLE

4 “gec —Wall -S —oexch. s exch.c” WLIERIZ C B S REFFILHmIETF exch. s {015, o
TR (MEET JUT S84 ).

pushl %ebp # PRAFE ebp 1H, W B AT ERBUR ML E .

movl %esp, %ebp

1
2
3
4
5 subl $4, %esp
6
7
8
9

# NN R ¢ fEAR N EE s A, 2
movl 8 (%ebp), %eax # BURECE 1 ANSEG 2380t — MBS R E TR E .
movl (%eax), %ecx # BOZIRE P e B 1) les—d B R ¢ EP"(%eax),intel [eax]
movl %ecx, —4 (%ebp)
movl 8 (%ebp), %eax # GRS REICE 2 NS
10 ovl 12 (%ebp), %edx
11 movl (%edx), %ecx # 2 NS R ANEREE 1 NS RALE .
12 movl %ecx, (%eax)
13 movl 12 (%ebp), %eax # RIS 2 058
14 movl —4 (%ebp), %ecx # SREHERAAE R o PN AREIX AN RE TR AL E AL .
15 movl %ecx, (%eax)
16 leave # KEJR ebp. esp fH (Bl movl %ebp, %esp; popl %ebp;) .
17 ret
18 main:
19 pushl %ebp # ORAFIR ebp {H, BB MATREIMIEE .
20 movl %esp, %ebp -
21 subl 8, %esp § R IR B0 b (et gt — [ 0P
22 movl $16, -4 (%ebp) # NEHAERYIME (a=16, b=32) .
23 movl $32, -8 (%ebp) [ebp-8] b
24 leal -8 (%ebp), %eax # A swap O REUERES, BRI D it eax
25 pushl %eax # RN S EOFEA . RISEENGE 2 DS
26 leal —4(%hebp), %eax # TR R a fdbht, 1ERE T SRR
27 pushl %eax
28 call _swap # IR E swap O o
29 movl —4 (%ebp), %eax # HUE 1 ANRE AR E a N, s 2 4% E b E.
30 subl -8 (%ebp), %eax
31 leave # EJR ebp. espfH (B movl %ebp, %esp; popl %ebp;) .
32 ret

58



Administrator
线条

Administrator
线条

Administrator
线条

Administrator
线条

Administrator
箭头

Administrator
线条

johnma
注释框
intel格式[ebp-4]

johnma
注释框
取地址[ebp-8]即b的地址到eax

johnma
注释框
a

johnma
注释框
(%eax),intel格式[eax]


3.4 C 5ILgwfsr A 5iR A

KA B AT LRy =By C R, WIAR A RRIEE A AR, AT BRI SE PR TSR
“HEHT, IREAECRES IR B R ] X T swap O BE, HORE F IR 3--5 17 BTRAT HIRIKE R
AU 2 TR B AT BB AS e B AR TR B, 55 5 ATIE TSRS esp A2 4 PN RIAAR R ¢ AR
1T 6--15 5% swap FREUM EAH . 56 6--8 ITH THURAE KL 1 NS &a, FLLZSEAE N HNEETAE
WA E] ecx W A7 &, ARG TRAF 2N =) EAZ B BE A A3 8] o (=4 (hebp) Do 28 9--12 47 I THUEE 2 D2 Hi&b,
I LLZ S EUE A ik B A ATREER 1 NS EEREIIIEAL . 58 13--15 AT B ORAFAE I N 5 AR 5 ¢ Hh )
EAFRENES 2 DSEERERMAL AL . )5 16--17 TR R B ARy o leave $5-4 H T A LA 4 75 LAHE %3

[, ERERSMN T FTHHEAES: —
movl %ebp, %esp h # WA esp MME (FRIAIBRMITFLAEAL) -
popl %ebp # KB R ebp MH GEHE A E MIEED

X ARSI T TRt N swap() BB 2T 25 77 4% esp Al ebp MR AME, FHEHATIREIFE S ret.

2 19--21 172 main(BREUHBEE T 7y, TERAA A EF B EWIRE 2 )5, main) AR E a fl b 7E4
ML T A A 5 22--23 AT AR R EIRE . M 24-28 17T LB B main() 2 24T swap() R £
B HA B leal 154 (BUA ZhE) $RE25E b M a FIHbhEIE 0 BB MRS, SRJ5 1 swap() &%k
AR ik RN R BT I 455 pR R R S BUR T A o B R U G — NS E0E e R NRR R, 1T R A
B 1ANSHNE &G — MEH R ETE 2 call ZRTEAFRF R 2 29--30 BIATHE A C 4 28 i 15T A1
W HFIAE eax 4788 HAE IR FIME

MEL BT AT A, C S 70 VR s B SR 7R AR BRI A2 O R R B S 58, B C 1B 5 AR KIS
T WA BB TEN R RTER R B B SO R AR E . R Tk BE ) B R T 2 R R A
fE A B e AT (ISR IR,
3.4.1.3 main()th 2— 1 A%

X B R 7 2 gee 1.40 ik =41, o LLEHHEPHE AT Z RS . o W4 gee g
PERIENRE R A e RCR AR, Xt A A R e A B H L mIE S R ERN . —. 5
Gb, LH$RE C BT ERF main)tHE— R X REFNTER BRI e 2 EN ort0.s 1L mFEF I
PREBH o crt0.s &—ME (stub) FEF, BHHFH “ort” & “C run-time” W45 . 1ZFEF I H AR SO
VAR A PATR T LR, EEA T E — a4 )58 8% . Linux 0.11 H crt0.s 4
FEF WA R s HA @it piaaib & R7A8 & environ SEFE 7 iR H e .

1 . text

2 .globl environ # A4 RTE  environ (XM CFEFHIK) environ L&)
3

4 entry: # AL 5.

5 movl 8(%esp), %eax # HUFE P A T84T envp FFRFELE environ A,

6 movl %eax, _environ # envp & execve () BREENEIAT SO E B -

7 call main # AR ERT . LREVRESHETE eax 78T

8 pushl %eax # ENIREMESEN exit O BB SEIE R Z R

9 1: call exit

10 jmp 1b # BN IZASRIEX . A BAIX B GEEEHAT exit O o
11 .data

12 environ: # & WAL E environ, ANHE— MK,

13 .long 0

I HAE T gee g FFBERRA AT ST, gee 2 A BT ST AR AR 0 35— MBI EERAE /T AT R P o
A5 G 1 I A SR PRARAE SR T -v el T LA A XA B R R R A
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3.4 C 5ILgwfsr A 5iR A

[/usr/root]# gcc —v —o exch exch.s

gce version 1. 40

/usr/local/lib/gcc—as —o exch.o exch.s

/usr/local/lib/gcc—1d —o exch /usr/local/lib/crt0.o0 exch.o /usr/local/lib/gnulib —lc
/usr/local/lib/gnulib

[/usr/root]#

DA AE 388 5 1) 2 PR B2 R FRAT TG TR 46 2 stub BB ert0.0, (HJ2 4 A8 N B TiI 45 V4 sy T LAE A 1d
(gld) M exch.o BEHEEREE ™ A= AT AT SO exch, 84 FRATHE 5 AL A 24T BRI crt0.0 XA, I
AT N Z A2 “ort0.0n FTEFEPREH, FESCIR,
N T A ELF #%3CH) BRSO LSS S FERE O, AR gee iids (2.x) DA ort0
¥R JL/ M ertl.o. crti.o. crtbegin.o- crtend.o Al crtn.o. X EEARER FRBEFE T N “ crtl .o crti.o. crtbegin.o
(crtbeginS.0). FrA P, crtend.o (crtendS.0)+ crtn.ov FERBIER ;7. gec MIECE X specfile $R7E
TIX PP EEREINE . HoA ctrlo. crti.o Al ertn.o 1 C FESRAE, /& C R “JH3h” 5, crtbegin.o F1 crtend.o
& CHIB SR s, MYmiEas gec 3245 1M crtl.o M5 crt0.0 MIfEAZAL, EEHFAE A main()2
B — S5 aa e TAE, @RS start e XAERX M,
crtbegin.o fl crtend.o BT C+HHEF /L. ctors Al dtors X 4T 4 RifiE%s (constructor) FIATH4
7% (destructor) BR%L. crtbeginS.o fl crtendS.o FIVEH SHTME ZAL, (HA T AL Z/EI A, crtio T
fE. init XKAPATYIEEWREL init O . init XS HERPIELAR, BRSRFIFGEHITE, Rga
FEPI A main () ZATZePAT. init RS . crtno WA T7E. fini X7 #ERE 28 HR tH AR BE PR 2L fini ()
PR, HSFRFIER IR (nainOREIZE), REZLZHAHAT. fini D,

boot/head.s F£/FH 55 136--140 175t & F T ABk#: 2 init/main.c F ) main() R BUEHE S T/E. 26 139 4T
ERFRAERFEN TR BN, 125 140 /TEN T main() & EARFS H3E . 24 head.s TG 7E5S 218 1T
LHAT ret 84 B 23 H mainORIHEE, FRIEFEHIBEEFE B init/main.c F2F .

3.4.2 L miZF+iAM C R

MICGRFE R i ] C 18 5 BT i 5 br AR B S48 45 o £2 BT C 15 5 01568 LAV g A AR
Hr, ATAT LR LG AR B A& W 1 swapO RRE . BTESRAT DA iR E— g .

RV PR A — A C BB, P & 2 e R N E R B HUE A, B ssds (Rcha
UKD —DNSHEGENR, MR AL 1 DS EHE R RTTE S Z AR, WK 3-6 fir. 28)534T CALL
TR EPAT BRI R K. I R EOR FLE, R 2 AT AT R AT B s B SRR B

W AR TR 2 A 2

func (pl, p2, p3)

EIP e 37 CALL3E4JE |

3-6 VHR REBETENHERI S
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3.4 C 5ILgwfsr A 5iR A

FEHAT CALL f52 1, CPU &8 CALL 54 T — 282 HyHht I Adkrh (L BIP) . 4R fliE
W R BRI AL, A4 CPU oA HER )4, IF HAE M aiHERR IR ST . BRI S8R A
B T Linux PAZ A RS A A i T ARIRE BT 07 sCAR B AL AR AT TR R A5 O, T %A 1A CALL

B AR PR AL I O, DRI B R AL AR AT ) CALL $i8 245 FH 7 AN PR idE AT Ui B

A C RELE. “H 7. RELREMRE YA B NN A E T UAEAS M C BT . X
HANSRCLE 3-6 1 EA 3 MZSHBR BRG], R IRATEA LT TN R fune O IS AZSHU B R
MERIE, 4 func O BREUNIR S HEAFHL BIP AL 5 UL E s AL BE A B QIS EUE R . R RATA
WA func O A AR EN 75 1. 28 2 NS48, 84 fune O BEIES 3 NS48 p3 St B p2 71
AR H P25 o 7E Linux 0.1x WA A JURER 11X Fh 77 2. 1 WI7E kernel/system call. s {L4if2/7
F1285 217 47 A copy process O B (kernel/fork. ¢ H28 68 17) HITEM . EILHIEFREL sys fork
RS S ANSEUEN THEH, {H& copy_process O #I3i A 218 17 NS4, W T HFTR:

// kernel/system call.s LZmFE/F sys fork 4y

212 push %gs

213 pushl %esi

214 pushl %edi

215 pushl %ebp

216 pushl %eax

217 call _copy_process # M C K%L copy_process () (kernel/fork. c, 68) .
218 addl $20, %esp # ERXEAERNE.

219 1 ret

// kernel/fork. c F&fF.
68 int copy process(int nr, long ebp, long edi, long esi, long gs, long none,

69 long ebx, long ecx, long edx,
70 long fs, long es, long ds,
71 long eip, long cs, long eflags, long esp, long ss)

TAVFE SR B G AN A, BB SEIR C RESEA M. RISEhr EVA copy_process() ek £ Hif
N 5 AN A7 AR ERUZ copy process()BREL I L HIHT 5 NS4 %F EAT1 5 BIRS BN AAR P eax (nr)
ebp. edi. esi M4 gs MIME. TSR SEEE FEEX RHER EOA NS XEREEHEA
R W P R AR, BB AR R G AN R B D N AR S AR AR A A

Z ¥ none J& system call.s FEFZE 94 17 L F F ik Bk ¥ % sys call table[] (& X 7E
include/linux/sys.h, 74 47) W _sys fork B F—2%4 MR EHHEE . B 02802 NEEA
system call Bf7E 83--88 1T E ALK ZF1E 55 ebx. ecx. edx MK 21725 fs. es. ds. WG 5 N3 2 CPU
PATH WIS AR [FIHLIE eip AT cs. b EZF /745 eflags. FHFARHBILE esp Al sso KON RGP & BIFE 7
FERUZRAE A, BT LA CPU &40 hR & 27 A7 2B B P AR bbbt N T e kR . 7RI C B%X copy process () iR
M5, sys fork W LA KN 5 MSEFEH, b HMEHRAAE . HAMRH FRRER e
H kernel/signal.c HfJ do signal (). fs/exec.c Hf] do_execve O &, A SINAD T

FAh ATV R 7 A C R LI B B 7 — AN R BE BRA TR AR AAH CALL #8410 H IMP
FRARIFEFEE R RE B 1. TERAESHAG N TN — % EPAT R bk At , A5 HE
FEAE A IMP $i5 2Bk 2095 0 FH R 0T da kb A 25 HAT BRI 0SS 24 BR BT 58 BT ik 2 04T RET $84-48
BATN TR T — 2538 Stk s, R AREUR B HAE . Linux WA 24 2] T X PR3
W5, 40 kernel /asm. s #2755 62 AT AHAT traps. ¢ F1 do_int3() R EL I L
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3.4 C 5ILgwfsr A 5iR A

3.43 7 C EFHIFR CRmEE

M C FE7 A AR 7 B 7 A SR 7 A C R JEEEAE R, {2 Linux WEZREF A
WATH . WATTERE E AR RN RS AT A B E o 4R, ﬁﬂ%ﬁﬂﬂmﬂ:qﬁlumﬁ?tlﬁx
¥, AR NEEALE CF27 A A B R NI g5 AR SE . T T FRATT BA— AN 91 > b BH G ] 1%
PRI AEWAREIICgIET callee. s Wl NFTR,

/%
RICImFE PRI H RGO sys write ) SZBLERRE int mywrite(int fd, char * buf, int count).
¥ int myadd(int a, int b, int * res) FATHIT atb = res BH . HERFCERM 0, NIPEEEES 4 .
VERE: WSRAEPAER Linux &4 (F1U0 RedHat 9) F4wde, NG EM R LT TRIZL .

*/

SYSWRITE = 4 # sys write) RAWH 5.
.global mywrite, myadd
. text
mywrite:
pushl  %ebp
mov1 %esp, %ebp
pushl  %ebx
mov1 8 (%ebp), %ebx # WOAHES 1 NS XA £ds
mov1 12 (%ebp), %ecx # B 2 NS P KRS
mov1 16 (%ebp), %edx # B 3N BTG
movl  $SYSWRITE, %eax # %eax HIMARGWMH T 4.
int $0x80 # PAT RGP
popl %ebx
movl %ebp, %esp
popl %ebp
ret
_myadd:

pushl  %ebp
mov1 %esp, %ebp

mov1 8 (%ebp), %eax # HUE 1 NS a.

mov] 12 (%ebp), %edx # HUR 2 NS b,

xorl %ecx, %ecx # %ecx N 0 KoniTHEH

addl %eax, %edx # PATIMEIBE

jo If Bl H Bk .

mov1 16 (%ebp), %eax # BUE 3 AN HFREr .

mov1 %edx, (%eax) # A RN TR B TR AL B AL

incl %ecx # WHREGY, TREELEHBIREE.
1: mov1 %ecx, %eax # %eax A2 PRIER [FIHE

movl %ebp, %esp

popl %ebp

ret

BRI EE 1 AR B mywrite O A RGP 0x80 A R4 sys_write(int fd, char *buf,
int count) SEMTESE R LEREE. MMEIRFEHHIIGESZ 4 (30 include/unistd. h), =NSH5
SRS RR T B RZ T X A4S AR FAF 8. fEPAT int 0x80 Z |, ZFf7#%%eax H i ELN A H Lhfg
T (4), FAFEE%ebx. Yecx Fl%edx EAZIH FHFE 70 AAF L fd buf Fl count. PAEL mywrite() 1A FH S %
MAHIEE sys write()7E 4 —FE.

% 2 MR% myadd (int a, int b, int *res) PATINEIZH . HAFSH res RIEHMER . RKEURE
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3.5 Linux 0.11 HARSCA#E R

EHTHW RS KA RREHER 0 R H O RERE S, SRAH. BT 5ok 25
res IR 125U FH A o

R WIRAEMIZED) Linux R4 (B4 RedHat 9) 4w callee. s F2/7, W L3R4 w1 T &I
28 . WHIXBHA KA CFEJF caller. ¢ WIF AR

/%
P R $ mywrite (fd, buf, count) E/~{EE; M myadd(a, b, result)iﬂ{fﬂﬂliﬁi
W myadd O 1RF 0, MIRRIMRE KA . HAEETRIHEITEGEE, RERREHE
*/
01 int main()
02 {
03 char buf[1024];
04 int a, b, res;
05 char * mystr = “Calculating...\n”;
06 char * emsg = "Error in adding\n”;
07
08 a=>5; b=10;
09 mywrite (1, mystr, strlen(mystr));
10 if (myadd(a, b, &res)){
11 sprintf (buf, ”“The result is %d\n”, res);
12 mywrite(l, buf, strlen(buf));
13 } else {
14 mywrite(l, emsg, strlen(emsg));
15 1
16 return 0;
17 }

2R HUE S RIC 9 R 50 mywrite O£ JE 5 L R s TR THEL (5 B "Caleulating. .. 7, SRJ5 I TSRO
i BRI myadd(OXF a A b PRANECEHATIE S, IFES 3 DS HL res R FITHE R B&Fﬁﬂﬁﬁ mywrite() R
HEv A SR B 7T 8 BB b o R BREL myadd(iR 9] 0, TR INBR BOR LR Y, TFHES
RIR XA S 2 B AIZ AT Z5 2R IR o -

[/usr/root]# as —o callee.o callee.s
[/usr/root]# gcc —o caller caller.c callee.o
[/usr/root]# . /caller

Calculating. .

The result is 15

[/usr/root]#

3.5 Linux 0.11 B#r3x443K

N7 AN S, Linux 0.11 S 7 iEas. 55— P& 0 %09 185 as86 FIAH B (1 BE AR 7

(EFRABEHEAR) 1d86. BN L ITH THFME ST St T 16 AL W51 T B X ET

bootsect. s M1 BFEF setup. s» 55— Fh A GNU FOIL 2058 as (gas) Fl C iEF gk as gee PARAH N A4 12

FEF gld. Yk T AURARFE SO = A% B 1) gk AR AN E s B AR SCfF o BRI T X AR I BT B
HARSCHF AT H A A BE, TER— DI N AZ BT 1 B bR SO, BT A7 S0 .

AT ST U B G PR P AR I AR SO S, SRS R B A A AT T B AR — S B AR SR

P EAE—iE, DA R T AT BGOSR B — AN KRB . 55 B0 Linux 0.11 PIAZ i ARHS
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3.5 Linux 0.11 HARSCA#E R

Y Tmage HIAE R FRATSFE . X EAH T Linux 0.11 WAZATSZHR) a.out B FR 3O RAIE S . as86 Al
1d86 Efff2 MINIX H 1/ HAR SCHA% X, FRATEAEY Jox Fikg UM WA G TR —Fd g, Bk
MINIX HAs X451 a.out HAR SO S, B DUX B HEAT UL R o A5 ¢ B AR SCHE RN BE AR 7 11
FHARTAEEFEA S W, John R. Levine ] {Linkers & Loaders) — 4.

B TR, X LA G 3 28 28 B B AR SCHERRON BRSSO CRRIFRISEER S ), T B 42 7 4
FEA AT AT B AR SRR AT HAT SO I B AR eI G Ao H br s

3.5.1 H¥rXXHER

£ Linux 0.11 REH, GNU gee 54 gas i H 1 B ARBEH SO FEE BERE I B A2 1B AT 0T SO A8
AT UNIX £ 4511 a.out #&2. X2 —FhBRR o4 586 (Assembly & linker editor output) ) H 4
SRS T HAA AR TN R Gk, 12— PP B R B AR SO . acout A% O — A
A S AN JE ARG IX (Text section, WHFRAIECED . O ETEIX (Data section, tHFRAEHEED
FHEMBEX. fF5RULGS AFR R, WK 3-7 Frox. ARSI AT DX & a2 m a8 IE
B (FRASED R

a. out M43k
AASH 53

Text section

L E T

Data section

[AWEE S DA PSS
Text relocation
EAE/ TN VA =P
Data relocation
HER
Symbol Table
FHER
String Table

3-7 a.out AR BFRICE

a.out %3 7 AN IX P EEA B AT IEE:

B PATLE S (exec header). AT ICAFLiEBIr. BT EH LS (exec G514, A K H IR
PIEARZERAE R o AR RN X I B . RATUA AR X A B . X RERAE 7 SO 4 LUK H AR S
AR [R]5F . N AZ AT X S SEAE AT SN EE W AE IR AT, R T (1d) i XS4
o — LR SR B B — AN PTPAT SO 31X B AR SO — S B R )

B ARASX (text segment). Hi4wiEanalil duas B ikl fa A MEHEE B, & AR FHATH #om
BN AR SR S E G . AT RADL R s A nE.

B FHEX (data segment). H4 R4 B 2 a2 BT gk il Fa QRS ARG 2, X0 &6 C&aviis
et s, SRR EE v S B AR

B REBEEAMIS (text relocations). KXo & A HEEEHAR T R BdE . R4 G B ARSI
T AR B 4R ST Bl o YRR T 75 EE U B AR RS Y bl i 5 75 22458 TE AN 4E 3 iX Lo i
7o
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3.5 Linux 0.11 HARSCA#E R

B BIEEEAMHS (datarelocations) . FANTAURE H & 7 340 AE A, (EUE T 2008 By h Fa 0 B e Ar
B FFSRES (symbol table). X5 [FIFE & A BLEE AR P8 FH BE S 8l o X e s3I0 PR A7 1R
SO HE A R RS DA R N A R SO NI S, B R R AT S, I TE
WSR2 (A 42 AR AR (55 B T3 X5 .
B FERFHRERIS (string table). HMMH&H S5 LN M AFRE . HTREEF RS ERE, 5
B ARG, X EE BT O SRR AR AT S5 RERT S DL R E S iR E B AR
KT —AN8E B H AR S AE— e 2 & A LLEE S 1T Linux 0.11 RS T Intel CPU 117
EHIhEE, HbE S AN HATE R M E —4 64MB HIHihE 2516 GEAEMNEZ ) F/ . EXRER
TR BE A O A O AT U AR B RSN — N ] b 481847, B ARSI AT 3T SO R A /R
PG R e T IHTFRATT For J LA B X B 4 AT 3R .
3.5.1.1 TIPS
H bR SO RSO Sk & H — AN KN 32 FTH0 exec BB S, 85 TR SO SL S5 M BT Sk 454
HoE LW AR . K a.out £5H LS E152 I include/a.outh XG4

struct exec {

unsigned long a magic [/ BATSCAF S, A N MAGIC & 725 1]
unsigned a_text /) AIBKEE, T

unsigned a data /) BEKE, FE

unsigned a bss [/ SRR RIS X KB, .
unsigned a_syms /] SRS RKE, A
unsigned a entry // PAT G L

unsigned a trsize // RIGEEMEBKE, FHE.
unsigned a drsize /) BEEEMERKE, FHH.

FRYE a.out SO Sk 5 R BER 7 B HOME, BRATTSUATHE acout K420 SCHE 3 i LFFIZERY . Linux 0.11 R4t
i 7 HAh AR, Wi B AR SC - T OMAGIC (Old Magic) 257 a.out k&30, ‘B35 83 SO H 5
SCAF B A AL T RAT SO o HBEEUR: 0x107 C\aE] 0407) o MIHAT SCHUAEFH T ZMAGIC 284 (1) a.out
¥, ERHSC AT R TUAb . (demang-paging, B 75 K%K load on demand) [ R #4730 L
52 0x10b CJ\El 0413), X PRS0 5 B X BIFE T EA T A A B 7 X . BARIZEERIT
RMAKRE R 32 575, (HENT—A ZMAGIC BT TR UL, HoCHF TR M T Z L 1T T 1024
TR KA o BRME Sk 0 5 F I) 32 N B, Bt 0. A 1024 352 J5 A FFih
JBUCE R 0 1E SCBRSOE B 255 R o TR F— A~ OMAGIC 2B 1.0 BEBR SR, SCAEFFUE3E 51 32 7
A Sk A A I TR At AR X R B X .

PAT LM a_text Al a_data F-EX 5048 B 5 T R 3 AR BR AN AT 3 5 30 BRI = 1 K 2. abss
BRI N AZAE INZR B AR ST $HE B S T AR W GA B X 38 (bss B MUK E. BT Linux fE0EAAF
B 2> J X NAFE SR, L bss BOAS 5 B QS FERLH SO B BAT SCAE . O T IR SRR B A5 SO 2 5
B —A bss B, 755 1] 7R FOK A5 FH B ZRAE SR R 7s H AR ST Y bss BEo

a_entry FBIEE T REFUSIFHHATHbE, T a_syms. a_trsize Ml a_drsize =B 4> AU T £ 45
B 5R. ARIDAIEE B E w2 S B KN e TR HAT USRI A R B SR MEEME R, Fit
BrAEEERAR TN T R B I EHE TR SE 5, ST X X IS BIEIEH N 0.
3.5.1.2 EEMUERES

Linux 0.11 RGERHSCAFPAT SCHER 2 aout 85 30) B AR SO, H2 R A 93 8% 28 AR S {4
BE A TRERT R ECME S A BAEHE B E e A E B EE ik (D M, BMsm
KR 8 1, HAEMUWTT iR,
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3.5 Linux 0.11 HARSCA#E R

struct relocation info

{

int r address; // BB A p bk

unsigned int r symbolnum:24; /] G5 extern K. HEMFSERFT - INFTEE .
unsigned int r pcrel:1; // 1 HWHE. PCHHFEARE.

unsigned int r_length:2; // 2 WhF. feE B EE M B 2 IR .

unsigned int r_extern:1; /) ANERbREAL. 1 - DS HIMEEEM. 0 — PLBAIHbhE & e .
unsigned int r_pad:4; /) BRI 4 AN EORESr, H s eI = AR .

BRI R A e — 2 AT B o 37 3 — AN [ (B A BeF R i (3 350 T e A
BT . RS P A E R R U S BT, 2tk 5B S S i A SN B R R P At v L
A6 A 5 57 0 P B B AT IS IE . p T S A I A T LB, M ST A R
RIGIX FRASED FIMHRX CHIRED i Bie i MKy 4 52755 1 bk LR 5 4] LAk k4T 38 52 or
VRIS B, Huhh B r address /238 7 8 52 A AT Bl B0 BO PSR SR IO A (. 2 FURR K B 2 B,
r length 8 H 4% 2 ALK BE, 0 B 3 A BIFRWE R AL TR 1 F. 2 7. 4 7 8 7.
FRENL ©_porel $8 B E LR —A “PC AR HIIL, BIEAE A — M AHX G T8 424, Shi
PRENL _extern FH% r_symbolnum [12 3, H8H1 H E LIS % (1R BUS & — AN FS . WRZAR S 0,
IS % T — N A, B © symbolnum TS S EEMEAN B S SE . U0 R A
1, I AT — AN S 1B, M © symbolnum 8 5E F AR SO S R — AN,
L A5 (AT B AL
3.51.3 FFERME=FEHS

H RSO B S5 300 R A S R I A R 3R . S5 S R RIS M0 s

struct nlist {

union {
char *n_name; /) TR fRE
struct nlist *n_next; /) B R T — NS AR B AR £
long n strx; [/ BE RS AR R RPN R
} n un;
unsigned char n_type; /) ZFH 3 AN TFEL, B a. out. h X 146-154 4T
char n other; // BEAH.
short n _desc; //
unsigned long n value; /) FFEHIME.

H1 T GNU gee 4 RVAAER K BERIAR RS, RIULR IRFF 45 B 8L T4 5 RGN A s R .
PSRRI 12 74, KPS NP TS 274 (Bl null 458 7745 R+ 1R
i B ST B n_type 8] 175 03 %7 BUR e — A BURR AL A T HR WA 5 2 7 2 AR IR (22 R DD
WMRZAL N 1 HTE, BARMZT SR — N ERMT 5. BEEFIIARERETSELE, ErftRlER
i/ n_type B AR LURAAL I RIG AT 5L . a.outh SKOCHFHE T X EERAUEH BT 5. FF5H
FEFRBAHE:
text. data B bbs fig W2 AR SCAF g LIFF o BRI £ 5 BB R AR SR 2 45 = (¥ n] 25 bk
abs fRIIFT SR NN (EZKD ANTEEMKFT 5. £75 0 EHE % EEH.
undef $E M DMABHSCAF R RE LNRT S« IR A7 5 A EE 52 0.

BRI ER R O, g 19 2 BENS A A — SR E U 5 R BEORBER AR e v € AT 5 4 R B — LA
fit 2 o] o QAR —ANARE HSNES (2R 55 BRAIERAE, QX BERRE I & %S R P A B E AT
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T T HERIARAE A R B R AME . FERERERAEIIA], I RZAT S0 SR A E  IB AR LS AE bss B
NZAT 5 IR BAF A 8], R RN T BB R P A S B OR T — A XA HIE bss B
P H A 358k (Common block) % 3, FEEMTSZREARWIMGAIISNES (L)) Bl Blunfefr g LR
HIIEAC A . AT SRR — MR DR gUE LT, I ABEERE PP B2 1 %€ S 2 %46 -

3.5.2 Linux 0.1 PR BFrHFRER

£ Linux 0.11 RG¢H, TA 1T LAEH] objdump 4 R EA BB BT SCH SO SR S5 M ) BLAR(E
B, FHEAIH T hello.o H RSO B HAAT SCIF A S Sk 1 BARAE

[/usr/root]# gec —¢ —o hello.o hello.c

[/usr/root]# gec —o hello hello.o

[/usr/root]#

[/usr/root]# hexdump —x hello. o

0000000 0107 0000 0028 0000 0000 0000 0000 0000
0000010 0024 0000 0000 0000 0010 0000 0000 0000
0000020 6548 6cbe 2¢6f 7720 1261 646¢ 0a2l 0000
0000030 8955 68eb 0000 0000 ede8 ffff 31ff ebc0
0000040 0003 0000 c3c9 0000 0019 0000 0002 0d00
0000050 0014 0000 0004 0400 0004 0000 0004 0000
0000060 0000 0000 0012 0000 0005 0000 0010 0000
0000070 0018 0000 0001 0000 0000 0000 0020 0000
0000080 6367 563 6163 706d 6¢69 6465 002e 6d5f
0000090 6961 006e 705f 6972 746e 0066

000009¢

[/usr/root]# objdump —h hello. o

hello. o:

magic: 0x107 (407)machine type: 0 flags: 0x0 text 0x28 data 0x0 bss 0x0
nsyms 3 entry 0x0 trsize 0x10 drsize 0x0

[/usr/root]#

[/usr/root]# hexdump —x hello | more

0000000 010b 0000 3000 0000 1000 0000 0000 0000
0000010 069c¢ 0000 0000 0000 0000 0000 0000 0000
0000020 0000 0000 0000 0000 0000 0000 0000 0000
*

0000400 448b 0824 00a3 0030 e800 001a 0000 006a
0000410 dbe8 000d eb00 009 6548 6¢cbe 2¢c6f 7720
0000420 726f 646¢ 0a21 0000 8955 68ebH 0018 0000
——More—q

[/usr/root]#

[/usr/root]# objdump —h hello

hello:

magic: 0x10b (413)machine type: 0 flags: 0x0 text 0x3000 data 0x1000 bss 0x0
nsyms 141 entry 0x0 trsize 0x0 drsize 0x0

[/usr/root]#

AT LAE HY, hello.o BEH /4 K BERRE 0407 (OMAGIC), AL SIRIE LM Z 5. B T 0L LLAh,
ELFE— MR 0x28 41 ARG BERI — AN B 3 MRS TR 5 3R UK B 0x10 715 IR S B E e
FfE R . HARBERKELN 0. XN RHAT I/ hello KRR 0413 (ZMAGIC), U B ML/ m S AT
B 1024 FHHFMEAEI . ARRS BRI B B 23 5l 9 0x3000 A 0x1000 7715, FEArA S 141 NIRRT
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3.5 Linux 0.11 HARSCA#E R

G, FATTLUMEH A4 strip MERPAT XA R IFF S RAE B B0 HFRATMER T hello $447 3CAFH 1) £F
SEE. TTEUE H hello AT XIS RKEAZR T 0, FH hello SCHFACEE K1) 20591 7598
INFI 17412 F75

[/usr/root]# 11 hello

“TWX——X——X 1 root 4096 20591 Nov 14 18:30 hello
[/usr/root]# objdump —h hello
hello:

magic: 0x10b (413)machine type: Oflags: 0xOtext 0x3000 data 0x1000 bss 0x0
nsyms 141 entry 0x0 trsize 0x0 drsize 0x0

[/usr/root]# strip hello
[/usr/root]# 11 hello

“TWX——X——X 1 root 4096 17412 Nov 14 18:33 hello
[/usr/root]# objdump —h hello
hello:

magic: 0x10b (413)machine type: Oflags: 0xOtext 0x3000 data 0x1000 bss 0x0
nsyms 0 entry 0x0 trsize 0x0 drsize 0x0
[/usr/root]#

AL 1 a.out AT SCAFI & X AE FEFE I8 B0t bk 23 1) o R0 206 5% LI 3-8 . Linux 0.11 R4 kR
3 42 0] K/ & 64MB. XitT ZMAGIC 25874 K a.out $hAT 30, & AARED X FR K B 2 P A7 D00 T ) B 550 £
BT Linux 0.11 WA 7K 00 (Demand-paging) £, BIFE— JUAHSD ST FREfS A (0 I 4Bl hn 20 # 22
WAZTLTH T, MR IR fs/execve() PR HFANAN NI B E T 43 TUMLAHI A 0T H UM TR I, Kk
TR T AT DU 7 I I 3 T

64MB
header -
ARG RHIEE
text 1 #9E bss
i %3 data
data
HoA RAG text
0
a. out PUATCHF PR E b2 ]

3-8 a. out BT ST HBASTRIHISIB4E Mtk 22 8]
KIH bss A HEFR I ARYIEEAETRX, A THBESHAVIIENEE . FEFERATETFR bss ZE 1 T

WS RE NS 0. B heap e HEFHIX, H T4 RCHFEERATIEIRE F 34 il N A2

3.5.3 §EIEfE

R PP RN PR — S B AIMBERSTA T LA S AR S PR R B SRt AT A, e 246 P4 RSO B 1) — E i B4 T
SCAFEE e — NI B A T IR . AR AN AR, SRR 7 I EAE S R 4 AT ST (51
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3.5 Linux 0.11 HARSCA#E R

F o ARBOCE) EATAE R M R . — BARREAL B E, BERORE P AT AR ST 1 5 e A
AR IE I . OSBEER S b e SRR 2075 5 530 P IR LB A R, BT LAERT 5068 B PR 67 B
AHE T RZATRT 5 B IMNEMNTIN .

TR AR LRI SR B, BERRAE (0 58 — M55 B2 FE BT R i A [R) S 2 1 B AL 5 i
FE—il, SR o dE e BER R R — — B B, BERAR T R AT A NS AR
Bt I > BUBCE S I3 T SO

Xt T aout B IUIBEER SO R UG, T BERALR PG RIE R, A ICEEEAE P 5T a.out R QA REER S 1 it
ITAE D RO AR S o B, 3T BAT AN ARSI AN TR 2088 — AR AR BU 1 DL, AP e
TEOLILIE 3-9 B S MEHSCAA — MRUID B (text) HdEE (data) F1—A> bss B, HBVFLH —Lk
BRSNS (2R 755 AR, SRR SRR MBSO G5 (] 28 bl O (AR B, ot B
A bss BLiIR e FEBEAFFAREE T AR 2 5, ARFTRA AR R BT I EAT 5 #0R 1 A Sk ok
B, IF HALEAN D BCAFAETE bss BXRIAR R Ab.

I e i SCPE RATSC )
% X N R
— k¥
Datal Textl | )
ata
oS Text2 | [ fUHBB
E
Text3 )
T g
TSP I batal D U R
Data2
Data2 > HrE
bss
e . 7 Datad )
a7 hr N bss
/ Textd [ ;
! - - bss B
| Data3 +— , P h-------1
\ ! common
bss I R

[ 3-9 BFRHHRIEHERIE

MW FEEERR R T LN A By et . T Linux 0.11 &% A8 H 1 ZMAGIC 2K a.out #£ 5K,
A SR AOARAD B % B N [ e sl 0 FRUR . B BN MRS BUE T — AN S 4G . bss B
BEECHE BT URTE - FERENBYN, B 7 240 5 N SO A 1 [R) 2R Y B A7 4% - 3k A 710 55
3o

2 Linux 0.11 WAZINE AN ATHAT SCERNE, & 2R SO S g d b 10045 B s A ok g 5 — A
HIERIRTHAT M, BPILBEECR AR TN ZMAGIC, #RJG REUTE H 7 MR TN R 7 1 B I 5 S 40
AT RN SHUE BYGF A M@ —MES IR . A ERE T — LM G A £ 2HE )5 R F HEAk I [a]
FREPATIERT o PATFE T WG SO o R AR R B8 K 2 7 S BRpi AT 21 B B R 75 SR kR (Load
on demand) FAINEEB| N AFEH .

YT Linux 0.11 N4 e, B2 ARTE W AZ I B S Makefile 1§ make 72§58 1 4 P45 FEE
FERE PR T 58 ) o £ 3L I A2 make IEF H N AZ AR tools/ H 3 T Y build.c F&7gm AR 7 — 1 H
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3.5 Linux 0.11 HARSCA#E R

THE AT IR T AT builde HTWZLZHIFEFEFHH ROM BIOS H Wi A hn#30 N 17
i, DAL R A I R SR AT SR G R A . T RART build FEIIRE L A £
bootsect. setup F system SCAFHH AT k454, SRS EA T 4LA 17— =4 — > 44 4 Image 1P %L
RN

354 EHEERFMENTE

f’ﬁjﬁlﬁiﬁp FEHEAS 1d A 1d86 AR Bl K T HATHE AN BB i k. R AE AR Fe ]
PLIE I 15 (3% LA AR AR B R SR AR T R B B . BEEEAR U /R il o /0 etext. _etext.
edata. edata. end fll_end.

WS etext il etext FIHIMERFE T IE CBES NG IEE 1 AN Hilik;  edata A edata [F7HbE 2 TG 40 204
XJGHFIEE 1 AHikk;  end 1 end HLHEZ RWIUGHEIRIX (bss) JEIEE 1 NHbEAIE . 77 FRIZ O Hr
FHIBFREER T AW T RILRIT R ARR, ST ME— X 5 7E T ANST. POSIX %*xﬁ?ﬁqﬂ‘iﬁﬁﬁ)(ﬁ%
etext. edata fll end,

LEEFE NI ARPATIN, K brk BT E S _end A TAHREIN B . (B2 RG] sys_brk(). P75 BC R L
malloc() UA S S N/ H S 3R 2 O 1K N7 B o DRI BEAR T 24 1T 1Y brk A7 8 7 2248 sbrkORHUS . 7 &,
X AR B A AR AE L . DREAE U7 IR e AT T 75 A ROt bR AT 4% &, il in&end %5, fil4n:

extern int etext;
int et;

(int %) et = & etext; // BERT et & IESCER &S SR AL S T i Huht .

N predef. ¢ AT T RS X IR ERHNE . AT RUE B S AT TRIZ RS bR 2 AR
Ao

/%
Print the symbols predefined by linker.
*/
extern int end, etext, edata;
extern int etext, edata, end;
int main()
{
printf ("&etext=%p, &edata=%p, &end=%p\n”~,
&etext, &edata, &end);
printf ("& etext=%p, & edata=%p, & end=%p\n~,
& etext, & edata, & end);
return 0;

£ Linux 0.1X R4 NSTIZREF AT USRI U4 R 15 R, XSk AR R e ik = 1) v )32 A 4
Ak, BEMHAT AR PP AR P A7 AL BT AR SR f st

[/usr/root]# gcec —o predef predef.c
[/usr/root]# . /predef

&etext=4000, &edata=44c0, &end=48d8
& etext=4000, & edata=44c0, & end=48d8
[/usr/root]#
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3.5 Linux 0.11 HARSCA#E R

WRAEPAER Linux 248 (B40 RedHat 9) FIS4TIXANMER, Bl 52 LA 45 R . BATMIEME Linux
ARG FE AR ML A BE 0x08048000 AbTFARAF AL, IRl b AT KX ANFE P (FACHD B K B 72 0x41b 715,

[root@plinux]# . /predef

&etext=0x804841b, &edata=0x80495a8, &end=0x80495ac
& etext=0x804841b, & edata=0x80495a8, & end=0x80495ac
[root@plinux]#

Linux 0.1x WIZENIUEER S & mid g X N (fs/buffer.c), FLEH 7R end SKRIKHL P A% HLE SC
Pt Image 78 N A7 AR 5 AOAZEL,  FF XA B IT0R 1 B Ry i 22 X

3.5.5 System.map X4

MIE4T GNU H8e8% eld (d) R T -W IR0, skEEH on v, WS TEARERH %% GRS
B LITE RS (link map) 155, BIJ&fs HIESR T~ E 1 BT WA G E . H
A TR BN BN R A B R . BACRIFE W M E R

B HEUH TS SR B A A

B ARSI

B EBEPAS AT SO RS RS .

I FRA T A0 R 36 B R v R R A IO B RS (S B E A B — b (40 System. map). FEZwiIF
WIS, linux/Makefile U724 System.map LA TN SRER . F9REIH WA
G R SR — 2R, AR B etext.  edata Al end S HAEE R . FEE R
WL m e, L= E— AN BT R System. map SO M NAZIZAT IR, J8IT System. map SCHFH AT
SRAEMT, BT AE R AR E N RS, R .

FIH System.map 75 E LM, TEANZBAH SR T SRS, HEnT DR RATH A 5 R E B. &
SRFGIWTT Fis:

c03441a0 B dmi_broken

c03441a4 B is_sony vaio laptop
c03441c0 b dmi_ident

c0344200 b pci bios present
c0344204 b pirq table

HARTUHH—ANMFS, 8 1 BIEEASME Ghb); 5 2 RS, UM SAT HEr Ok
WEANIX (sections) BRILJEME; 25 3 RLRXT MRS 45K .

52 R RS RAR R FREE A R 3-5 FRIJUR, RANESE — 5 5 R E bR SO .
RS KRB /NG 2R/, WA SRR e RS 25, WHA/FASZERN GMEFD. 20
XA include/a. out. h i nlist {} 458 n_type FBHIE X (5 110--185 7).

% 3-5 B SIIRAPHIFTS KA

RF5RR EQs B
Absolute o rERLE, JF B — PRI P A SR,
B BSS FESIEAVIR IS X 5UX (section) H1, HIZE BSS Bt
c Common Mo RAILH . AT SRR SR . RN, 2 AR5 RER
A A — 44 FR e I FRAZAT 5 AL TT, WA FERF SRR AR E X5 .
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3.6 Make F£F#1 Makefile 30/

D Data S ORI EIR X .
G Global P RAE /NI ROV A EIRE X A A5 o HELs H AR SO B RS A0 VExt N Bt
Mg (Blin—A 4 R RAR R W] BT A R VT 1A .
1 Inderect FF X 53— S RIS
N Debugging 5 E—MARF S,
R Read only e — N RiEEEEEX F.
S Small P55 R /IR R RANIAWBER X PR
T Text g 2RI X RS .
U Undefined | #5245, IFHILEN 0 CRESO.
Stabs 5 /2 a.out BRI EI— stab F5, HTRFRRER.
? Unknwon P ERUR A, B S BRSO A K.

ATLAE H A RN dni_broken (A8 &4 T P AZHhE 0xc03441a0 4b.

System. map AL F# FE R (BN R% H EER G G FEF klogd) REWS FHEIM T . ERGEH)
i, WA LL— NS5 208 klogd 45 H System. map AL E, W] klogd 23 7E =AM 77 # T System. map.
IR

/boot/System. map
/System. map
/usr/src/linux/System. map

G WA G SEBR EAER System. map, HIARFER, R klogd. lsof. ps BLEHABR dosemu S5¥F
LA EA AL System. map ST FIFZSCHE, X PR P AT DOAREE R A A7 3t Ik 24 )
LA RZ AR AR, E T3 AZ RO T AR

3.6 Make 2 #1 Makefile 3C{f

Makefile (8¢ makefile) 304 /& make T EFEFHIBCE M. Make T EFEFHITEEHIEZREH bk
TE— N IR ZIRFE T SCAF R R BUFR 7 R B AS SO 75 B B i w3 . Makefile O LA 4%, X
FRAE L TH ) Makefile SCHEAESSH BRI 2. VR4S 2% GNU make 15 I Fii

797 18 FH make FEFF, REETE 2 Makefile SO R 5 UF make Bt 4 TAE. %, Makefile U234
F make WA 4 R ANERE — D CtE . TS N, Makefile 38 7] BLE5 1f make 1847 & Fhdn & (Biltn, 158
T BRI PR L S0

make FEIFAT I FE 73 R P ASAS [F] BB B o 72265 — AN B B SR HUIT A 1 Makefile S BLSEL 5 1) Makefile
SRS, ARATE AR R R BRI s B, IR IE T H bR 5 R L e R — 1R A
Blo fE55 BB, make il I 2 A 350 45 M SR S MR B bl G A S A, LA R AR S A R
FARAE

) make B IFFETH, FMESGLH C RIS SCHF LA B Hidn k. R —A OB 7,
AN T WIRIERT, f— A%k SCIE R C AR P #K i 3 1 o RIS PR AR AR 2 — A S AR
X SR BRSO o B2, U TIRARRS SO e 365t 15 A4 T 16 bR ST AN - I G 138 58 1A 2
DA 398 4 1 2 (10 w06 200 B2 1 — 2 LA AR JT ) mT AT S0

8] 1Y) Makefile SCPF& A SN, X LeR L ELA 40 R i X

HFx (target)... : SRS (prerequisites). ..

fir4 (command)
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3.7 ARHNG

Forp HbR W GO 8 2 R P AR U — AN SO A Rk Bl — AN AT HRAT SO ECH AR SR . H AR T A
R ERBGE A 44T, T R C clean’ Do " SBIRGFM R —AEREA A, SRR HARE S
NFKAE . 0 —A AR LA S 10 4 /2 make F5 EHATIEAE . —DMRUTATLLA 2464, &
—AMER AT TEER, IRHEAETAN AT AT DMERAT ! RO R R R AT .

IR A Y RS IERL H SR A A A H b gk 2, I AL BCERN K6 < BN
WAT. B, RSV E A2, 15 A2 RENSAE make A BUSE R ACAT I H SR P R BT Z M dath %
o BT BB AL A Zh SRR MR B R FE A AT EARIE RIS DR F S B i AR B
BB A E AT B ARx R S AT fr @ PATRTBLE R Blln, " 87 BERS UK By Je ke
AF, BIEEAIITAL HRM AR T $<C IMERTR U IR — N et T $@ FoR BRRXT R AN s
—AE R AR T .

A, SeRFAE TG R, XSS A A & i . BEiy B a2 $<C IR A
oA Bl

foo.o : foo.c defs.h hack.h
cc —¢ $(CFLAGS) $< -o $@

ForP i $< st 22 4 1 Bl B e foo.c,  TIS@IN 224 B ey foo.o
Tk make BEREA] STBHZOR BB — AN HARK B, ARATUARE @4, 5 — A& 1R B0
G BER make B2 R S AARYEIRRE P SCAFIOSRAL (RERP IR E0 SR L4 FH 0 B R
JEEFNIE A make 27 E EEAMNWFZ X071 (BERMBNEZLAM T, BmAQZ K248 58
it FH SE A I AR UL EE A D o TR T 51l A2 — AoSUE SR o S SRR — X Ja 45 S YRR 2]
AHARESR . AR B S SR AR AR I A SO 44 A YRS 28 B e H bR R SR 15 21 DL, IR i Y
TSCEAR xS AL . TTIESR make R AR SRR *. ¢ FEFPSR IR *. 8" AU

$(CC) $(CFLAGS) \
-nostdinc -Iinclude -S -o $*.s $<

W RE T A BAT SR R N, AR TS oS AR ORI A A F AR (target) SCIF
SRTT, O HARTIAE A iy & Rt A — @ B et okt BN, 5 HAR' clean MR & A MHER (delete)
KNI AT ZAG SR AF Ao U, — BT T n ey LR Ao I o JET ) £ BE L8 30 fF, TR 28304
FERFE M) H bR e make HRAESE R ZFAFRIAT iy LA B FT B bro — AUt mT LA B G ey B frT g
PAT—ERIES

— > Makefile ST AT LA A7 BRI LA R Hofth 357, (H—Maj 521 Makefile SO R /5 2057 1E 24 1
. MNIFT RS b2 BRI R 15 2, (HIEEAR AT &1,

Makefile S8 A2 AR OR R /2 ) 71k make SRAfE 2 HHEEE —DMHRN R HAEEREAL
A AN R, make HUEILXSSRBIOC R, FF IE 5K RN *. ¢ X

3.7 KRG

AT LU AIEAT IE G018 SR NIRRT R, PEARUIH] T as86 1 GNU as VLZwiH 5 (AT 5 A
7% RN Linux WA C il F 9 RIEABHT 7RI 4. 0 T2 IERGURU, R
1 H bR SO S G R EERER, FIEAR R Linux 0.11 A1 a.out HAR SO UE T #4444 .
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3.7 ARHNG

T EEATRHESE Intel 80X86 ALFEZE, TRANM UL HIS AT LRI BT I TAR R . JRaa th— MR
KREAEFEF RG], WA RG], AT LU A E RGURAIIn “fiede” EkA —DEAT#, JIf
NAREE B SE K Linux 0.11 PUAZIRAREDHT F R s fit o
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4.1 80X86 RAFIFmMAL TS

T4 80X86 R A K HImFE

AFNHIP) Linux #/E KRG T Intel A 7] 80X86 M AHIKAMEFE/F2H T PC ML RSt . A K 80X86 CPU
RAMIENIIRAES T TBEE IR E Intel AFIRATH—E=EM (1A-32 Intel & RGBT REFMY, Tt
HEHPE 3 5. (RS SH MR 80X86 CPU HIERME R4t TAE JF M Bl T RS AL A T] 2L
MSE TR, ARENAEFRENE T XEFEAT L Intel A7 FIRI05 F4 ok R . A% EMERR
80X86 CPU MM R &5 L R ARy 45530 N AR A — B JE R iR, AHE & ) 323 T 80X86 CPU Y Linux W%
TEARRSFT ALz A, FEALE: 1. 80X86 FEMANIR; 2. fRIBIANFAEEE; 3. SRy it 4. ik
S, 5. AR ER; 6. RPBIGWBERWIMGEI: 7. — TR ZAES WS T

KRB SN BI — AR B AT 5 W2 B2 T Linux 0.11 WK — ARG SEE] . %924 FH T80 N
T B BT S B SR v, IR A4S 4 DIHLIRI N 25 o (B BRAVD I ER AR X AN Sl I AR AL, IR 4
TERE J5 B2 Linux P AZIEACRD B 3 AS NAZ 2l 3044 KR @l T

FrEE XX N A LA, A0 AT DL E B e AR 3 i 5 40 I — AN AT AT I A S 2494,
TE B N AZIRARRS I 522 o] DABE R [Blid Sk S AR TN A . BRI IHFAR S R 2 e el AR N A )G
A FF U6 B 5 2R F 1 Y Linux PAZARED

4.1 80X86 RLHFTFRMALIES

N T P BIAL BB BAT W AR LRI ) R Gu A, 80X 86 $- 4t T — MR E A 474 EFLAGS LA RE A A7
% BR T il RESAR S, EFLAGS Fb & L REihnd . XA GRS TREMES e, Pl
AP $RAERER VAL VTR IR . R GUAFA7 &5 F T A7 BRANS i A B AR 4R A, &0 20 BOR 7y DAL BEAL A 2R
GER L IE L PR AL PR R A I FURR bR A

411 FESES

brE A 748 EFLAGS H 1 R Gibr £ TIOPL FEH T4H] VO Viinl. AT BEmciEr b, k. [£5V
e DL SRR A-8086 AR, WL 4-1 Fivr. 8 R AV EE RGREA RS SOX ehrd . EFLAGS H i) HiAh
bRl bR s GIAL CF. 478 PF. SHBhEGT AF. ZFEA5& ZF. 15 SF. J7lA DF. % OF). X
BIRAUNEN EFLAGS T i) R Gibn ST 5
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4.1 80X86 RAFIFmMAL TS

31 181716151413121110 9 8 7 6 5 4 3 2 1 0

e VIR| [N| 10 JofpfT|T|{sS|Z|{,|A|,|P|,|C

it GO MFOTPLFFFFFFOFOFIFE

VM - REfH-8086 #A, — —CF - bR &
RF - EIFE ———— PF - K hRE
NT - BREMESIRE —————— ——————AF - il
IOPL - I/OFfMEY ——————— 7F - FhRik
IF — il e ipbe s SF - SR

TF — IREARE

DF - J7fsi&
OF — % didr b

TF

IOPL

NT

RF

VM

4-1 FREZ1FEE EFLAGS IR GIRE

A7 8 SEEREEFR & (Trap Flag). 4 BAZAL v AR ERME B Sl b 3T 5 R B AL 25 1E b
PAT EHRBPAT AT, MEBSAEGMESPITZ 5= — MR FH, XA 1T LU
RPATIEFEPATE %482 5 FPRES - i - A2/7 18§ POPF.POPFD 5¢ IRET 8415 T TF #ri&,
IATEBE G184 2 Ja A B S & 7 A — N R IR R

£i7 13-12 J& VO Ftl 4k (1/0 Privilege Level) FB. % FBHR I M FNE TR BUESS 1 VO Rl
IOPL. MATETFEF 8BTS 1) CPL L4/ T4 TiX A~ IOPL A GV M /O Huhk72s[a]. R4 CPL
B 0 B, FEF AR LU#E A POPF 5 IRET #5 EX0X A7 Bt . 1OPL 2 H%t IF rdifs
BRI Z —

P14 BIREAR S ArE (Nested Task)o B3 36 4 WHAT 55 FR AT 55 2 R EERE G &R . 7EAE
CALL 84 Hisi R PATES AR, SR E ZhrE. ElEEEH IRET 584 M—4
FES5R B, AbBEES SR A B MUX A NT bri&. fdF] POPF/POPFD $5 4t A MBI X Mx &,
EATE N R P e AR X AR E PR S S A R  RORH 8

B 16 VK E AR & (Resume Flag). %58 FH T35 AL BRAS 0T S48 A B R . 9B, XAk
B IGE AR LW 48 27~ A R R s MiZbs SR AR, MW S S~ ERHE. RF &
)= E IR R VR T H 2 5 EHHAT — %484 LIRRAHER IRETD 454 3% [H14 7
TP 200, WER B I EFLAGS WA RF briE, VARG L3 A WiSiE o — N FE.
BETERL IR Z G H I BRZAR &, AT FIK S VFE 2 W 555

717 52 REFU-8086 J7 3 (Virtual-8086 Mode) A5, Mt E ZbrEN, #IT/EEM-8086 77 4
ALZARER, [ B R

4.1.2 NEEIRSFS

ARG T 4 NN AEE G /F 2 (GDTR. LDTR. IDTR F1 TR), 487 4 Bx N 175 T B fd FH 1)
R RENE, DWW 4-2 R, ACBEEE NI B AR 78S FI AR A CRAF PR AL THEE 1184 . AR R R IMME
HES W “PRIPERNAAE R g vl i
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4.1 80X86 RAFIFmMAL TS

47 16 15 0
GDTR 32 {374 B 16 (R K
IDTR 32 PR Mtk 16 [ RKE
RSB0 B EAE S CABImED
15 0 JE
R Bk | 32 hr LR L B BKE |
LDTR Bkss | 32 {4 S bk B BKE |

e

12 AEEESHF

o
]

I

GDTR. LDTR. IDTR I TR #/& B A bk 27 774y, IX B B & 4 B L i E5 245 B 38 . GDTR. IDTR
1 LDTR T FHAFBHE R FFR B . TR AT F-HE— MR AT S IRAS BE TSS (Task State Segment) . TSS
BB S A YR PUTES I EEYE R
1. ZRRFFRF A4 GDTR

GDTR #4788 F TAA A R R 75 % GDT 1 32 2k e St hl Al 16 (7 R E(Y . HhhkiE e GDT
Ferp Ay 0 RV IR S ] R b, R IR GDT R T KEME. 84 LGDT M SGDT 4%+
TNEEFRATE GDTR S A7 8N 2% . FENLBERIIN B AL BE B A i, FEHbBER BRIA M E N 0, K A Bl
W B il OXFFFF. 7E Ry AW GA L FE R 24 2145 GDTR In#— N H1E..
2. IR R A4 IDTR

5 GDTR IEHZEMBL, IDTR Z 47 88 FH TAE R iR £7% IDT 1) 32 A4 Ak Hb bk Al 16 AL R K EEAE
84 LIDT M SIDT 43 5l F T- IR A7 IDTR 2547 2% BN 25 FENLAS WD B sl ab B 28 S5 A f, R Hbohil- e 2K
INHLIR BN 0, T A 15 B i OXFFFF.
3. AR R A F4E LDTR

LDTR #4788 W F TAFHUR SRR 75 R LDT 9 32 A gkt hhht . 16 AL BR K MR T B M. 54
LLDT A1 SLDT 43 5l F T I#E AR 47 LDTR ZF /748 I BUIA A 0. 47 LDT RJBMAIE GDT R H
—ANBAAFFI. M LLDT 485 H LDT KRB AERFFINEdE LDTR B, LDT Bl 77 (1) B th
Hl BEPRKRE DL R A B It 24 E AN #RE] LDTR . 43 TAE SV, AbFSeitwiEs% LDT
) B PR FF RN BC iR 7 5 shh gkt LDTR o 7EAL#S s sl B S8 BAT J5, BUERERFAE H 45 BRI
WENO, BB 15 E R OxFFFF.
4. (%714 TR

TR Z A 748 TAFBCYRTAE S TSS BU 16 A7 BOk#4F . 32 A7k thhl . 16 A7 BeA BRI I8 5 J& 1 AH
‘© 5 GDT #H—A TSS KA IR TF . $§4 LTR 1 STR 435 T I# FIRAF TR 2747 58 (1 B 545
0. MFEH LTR $8HE BEFFINEHAT 55 S A7 2806, TSS FiibFF A i Be kbl . B PRAC P DA AR 77 )@
P2k A SN BT S FAERs o SUPATAE SV, AL FH 2 ST W45 TSS I BLE A A B R 77 H
BN EEAT 55 ZF A7 4 TR

4.1.3 ZHIF =88

PEHZF 7 4% (CRO. CR1. CR2 A1 CR3) F T2 il A e AbHE 2% AR A AR 3 DL K 2 AT PRATAE 55 A8
LB 4-3 fizn. CRO W& # i A AR AE R RIS 1 R G hilbi & CR1REAH; CR2 §H SEI
R ZeME I . CR3 &4 T H SR HL Y AE 3L kit , R 1% 25 A7 2 g A O T H Sk R b ik 25 47 %% PDBR
(Page-Directory Base address Register) .
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4.1 80X86 RAFIFmMAL TS

1.

31 12 11 0

5 I R (R ox3
(Page-Directory Base) (Reserved)

31 0

GUR 1R S 1 CR2
(Page-Fault Linear Address)

31 0

] CR1
(Reserved)

31 30 191817 16 15 6 543210
P e Al |w RE N[E|T[E|M|P| cRro

G (Reserved) M P (Reserved) E|T|S|M|P|E

4-3 154 & 788 CRO—CR3

CRO A AbHE 2847 il A
CRO H 4 NELERAL: §BRANL ET AR5 VIHAL TS, 7 EAL EM FIECAEAEAT MP 45541 80X86

TER G T BEEs A . A O BEES TEANUE BHIE 2 L3S 11 BN %5 . CRO 1 ET i (Brd&) T
RS P B2 BT @S A I, BIFE B RS h 8 A 2 80387 ik /& 80287 Wb EE#As. TS. MP
EM o7 FH T 2 ¥ s 58 2 B WAIT #8442 15 M= 4E — M & ANfF/E DNA (Device Not Available) 537 .
XA H 0] SRR AE 7 s8 S AE 25 ORAF AR 07 iU aF A2 2 o 0 TR V7 SUS AT 55, XAl
AU EA 2 (R D)

ET

TS

EM

MP

CRO HI47 4 /¥ fEEM (Extension Type) Fr&i. MiZirEN 1IN, RIRFEH RS AH 80387 Wi
WAL, FHEH 32 AP R P ET=0 FREH{EH 80287 Wb BEAs . Wi BAL EM=1, Nji%
POFEHE 2N o TEACER R EATHRAERT, ET ALyl is H R G E A R B ER280. Wi &
i 80387, NI ET #Et Bk 1, BNFA —A 80287 S WA Wb EL#s, W ET #d Bk 0.
CRO 67 3 J2fE45 CV)# (Task Switched) #ri&. iZbnd F T HEERAEAT 55 V)i (i pin b 35 28
R, BB IR EPR AT A FR 28T 4 o AL B BSAE R AT 55 V) it #R 4 B i%br &, 3 HAE
PAT PR EL S8 A BN 1% bR &

WREE T TS trEHH H CRO B EM FrEN 0, IBALERATAEM P LS 8 S 2 i 2724 —
L& AA7/E DNA (Device Not Available) 54 . WIREE T TS brE(HE A % E CRO ] MP I
EM #5&, IBALEHATUMEFE 3364 WAIT/FWAIT Z BTSSP A W AEAE S . IR E T
EM bridi, HB4 TS ArGEXI b gs s & AT o m . Wk 4-1 s

TEATS VIR, S IEA A RA AN LR, MESEE TS frd. EMrEs
15 73 A 3 ARAEPAT AT 5518 2 Ui AT AT 58 ) — S5 D Ab B BR4E S I P AE W S A EAE S8 . &
AAELE S AL BEFEFF {6 A CLTS 48475 TS bk, IF HARIEMCBRER F RS, EAE%
B AH I P b 3 gS,  AS A R AL BE AR R ST AR AT
CRO B4 2 721 5 (EMulation) #ri&i. AL BN, FoRHEIFA NN RS, R
TSR TR A0 2 5 SAEAER T SIGRN, RRRGFICESE . REX M RER L
TEA AV AR 2 A R A
CRO HI£7 1 & Wi W ab BESS (Monitor Coprocessor B¢, Math Present) #5i&. T35 WAIT/FWAIT

845 TS &M B . R MP=1. TS=1, AT WAIT f5% 77 £ — MR E AR
s W MP=0, M| TS brE AL WAIT AT .
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4.1 80X86 RAFIFmMAL TS

% 4-1 CRO H#R7E EM. MP #0 TS BIAE]4E & x4 1B 2546 S o {ERI 2N

CRO " (¥hr % FROE T
EM MP TS =) WAIT/FWAIT
0 0 0 BT AT
0 0 1 WEALE (DNA) 7% AT
0 1 0 AT AT
0 1 1 DNA 74 DNA 5%
1 0 0 DNA J# AT
1 0 1 DNA 5 AT
1 1 0 DNA 74 AT
1 1 1 DNA J# DNA 5%

2. CRO H I AL

PE CRO HI4L 0 J2 3 F{#3" (Protection Enable) #rii. 4B IZAA R 7RI, HE AR
BENTHEBEBE R X MR ESOT BB AR, T HEA 3 o UL #2208 2 i, 54
PE M1 PG br B EE AT .

PG CRO A4 31 /253 T (Paging) bribie BB LA BITF RS 740 WML 24 & AL AR 1E 7y UL,
BEI BT A 28 PR bk &5 (R T3t bl . 7ETF S X MR S Z BT O 2 5 E RN T PE And. BiE
B2 WAL, 84 PE F1 PG br&E#E E A7 .

WP XTT Intel 80486 B LA ) CPU, CRO HIf7 16 &5 {RF* (Write Proctect) b HIE 1ZARER,
ARPRAR LR PR (B 0 B2 MIF P R BT S5 #E; 432 AL
B2 o Zhs EA R T UNIX K480E R E QAR SE L S B & 1 (Copy on Write) A

NE XTT Intel 80486 5 LA F ) CPU, CRO HIAL 5 /2 PhabPE#$ 4 % (Numeric Error) Frii. W E %R
BB, BEH T X87 MG ENRMI RGNS A E AR, WA PC HUBA
X87 P b EE A A AR LA . 4 NE NEADIRAS I H CPU 11 IGNNE S AN 5| A (550, IBA%
AL ERES X87 I 2 . 2 NE NE ARSI H CPU 1) IGNNE fi A\ 51 IG5 5, 4
AE B B P A HE 2% X87 AR S E AL HE 8% 5E 1 FERR 51 JIFE AN 7= — AN b W, - BLAESRAT
T NERE AT AT WAIT/FWAIT 84 2 Bz k#4347 . CPU ) FERR 5| JHIH T
15 EANB AL FEEE 80387 ) ERROR 5B, [A] Hai H 3&2 21) b W 2 sl 88 4 N SR 51 B _E. NE #5
£, IGNNE 5| A1 FERR 5| J# H TR FH AMHE 48k S8 PC ML X B 25 A = 5 L

Ja -1 58 PE (Protected Enable) £z (fiz 0) FIJFJE 0 7 PG (Paging) iz (fi7 31D 435 F-4a
OSBRIy TN . PE I FH) 20 Bl s PE=1, ACFEI$mh TAEAETT S 0 BONLHIRAEE T, ElisfrfE (¢
AT Wik PE=0, WIACFEBROCH] 7 4r B, JEaifE 8086 AR T-SihbdbAislT . PG H &7 1T
Bl i PG=1, WIFFE 70 THLE]. 0 PG=-0, 4> TIMHLHIREAIE, (2P bk 4 B R A it
HEAEA .

W PE=0. PG=0, AP TAETESCHbBERENT; Wil PG=0. PE=1, Ab3L&} TAEFERA IS 73 TAL
IR AT s WH PG=1. PE=0, MBS HTATECRY B T AREE 7 sipLf], b 88 2= A —
A fRAR S, BX AR EA SR W PG=1. PE=1, WAFEZE TAELETFRE 17 4> TEALE AR i ke =
T

MEAE PE A1 PG 2R, FRATLAUVNG . RA UHAT IR T 0D AT 56 7 A FOE 5 75 42 14 b bk 2% (8] R4
Ak 7 8] A B A E R EERS, RATA BECE PG AL W E . P 2 A A (R ik fR AR RS 7E 2 TURI R
Gy DU 2 AR E R AE T o TR ST E 40 UL, X AR ARG AR E k. ok, fEFF R4
T (PG=1) ZBiLASEhHE CPU FRITT A M (B A EIRZ M X TLB - Translation Lookaside
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4.1 80X86 RAFIFmMAL TS

Buffers).

ERBN% T PE A2 JEH2 7 AL 2 — 2Bk 1a 2, DURIET AL B 28 AT 7 3 b C &SR U AN [R A
XTI 4. fEWE PE ML i, BT LW RGBAEH . ERGN] Er, 4br
AL PE=0. PG=0 (EPSLAzCIRAS), BARir 5| SARCKSLE J3 23 BOFI 73 TUNLHI 2 11 Re 8 W) h A0 ix 2o 25
TEREFNEAR S5

3. CR2 f1 CR3

CR2 A1 CR3 HIT-4r Bibll . CR3 &A 470 H R T i Bk, Rl CR3 W #K 5 PDBR. [l
NTH FER T TN FFH), T LLZ a7 28 HA & 20 A2 F 200 . TR 12 A7 4% B AL 5 e db 3 284 F
RS CR3 Hindk — N E IS 12 A0 205 E N 0.

i/ MOV $84IN# CR3 B BA 1k DTS G2 it Je I EIE o 9 1 Jelb bl A 46 B 82 SR 1 e 2 i B
&, v in) B 0T H SO TR S AE IR AL B3 () DU R IR 2 ph 2 AE b, R AR N e g b X
TLB (Translation Lookaside Buffer). S TLB FHAVEL & SR 1Y) TR I 742 s FH A4 M R 2 26 5 A Y
TEHR A IR T

R CRO H () PG frsb T HARE (PG=0), FHAMBEESLMEL CR3. LA VEXT 2 GUALHIEAT 14610
LY HAT SIS, CR3 BN AW S . (R WEHMTES I CR3 5 AR50 —FE, ALBREEHICE M
BRI S o X R TR AT S5 AT APAT S R

CR2 F T I DU IR AR B o RIS TR i, AbFRES 4 51k o I Ze M b bk A2 77E CR2
W R HRAE R G 1 UL S AL BRFR R AT LLB RS A CR2 1N 28 KA e R ME bbbk 2= (R R — /N T 51 R T

[ ===
FF o

4.1.4 A4S

ARG T B RBRINEE, BIMINRARG T4 SR WE. KRRG-S Rt THRAL
0 A RGURMFHAT, AR — L8984 W DAEAR TR B AT, DRI R PP B REGE ] . 3% 4-2 51
H 7ROV B — LR G84 . HPiiah 7 el B2 2Ry

=42 BRRGIESHIR

54 w4 Z ORI i
) . IR IR T R /728 LDTR. MAFEINE LDT BUAFRST
LLDT Load LDT Register 7T
FIBHHIARFE] LDTR #4785
) {RAE SRR % Z 7728 LDTR. 4 LDTR /) LDT Btk $¢
SLDT Store LDT Regiter i . .
5 3 A A7 B A AR
, NI A R HHR P R A7 4% GDTR. 1 GDT 3 Hhhk 1K J&
LGDT Load GDT Register =
MWFEINEE] GDTR 1,
. RAF 4 R 75 R % 774 GDTR. 42 GDTR 1 IDT ({1
SGDT Store GDT Register 5 o ]
BRI JBE AR AT B A7
_ . IMBAE S A2 3 TR € TSS BUk AT CRIBLRIRST) I3
LTR Load Task Register 7T )
S H AR
) RAFAT S Z 745 TRo #8 TR H Y FI{ES TSS BUEH AR A7E
STR Store Task Register & )
WA B & A
. INER b Wit 77 R 25 77 4% IDTR . {8 IDT FRAIZE bk A I
LIDT Load IDT Register J&
WA IMEE] IDTR
) A7 TP IR 45 R 2748 IDTR. 4T IDTR 1 IDT F 5t
SIDT Store IDT Register 5
FH BE LR AT B N A7
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4.2 ORI A B

MOV CRn | Move Control Registers s IRk AR A 15 ) 25 77 2% CRO. CR1. CR2 B{ CR3.
_ IHENLERE T IR CRO FAFESAL 15--0). ZFE4H T3
LMSW Load Machine State Word
7% 80286 AbEHE.
SMSW Store Machine State Word | 75 RAENARIRE T %184 T34 80286 AbHEdE.
7EBR CRO TS CVIHbr & TS, H AL BE % 4% (B b S
CLTS Clear TS flag = )
AAELER o
LSL Load Segment Limit & R K .
HLT Halt Processor 5 RN F AR AT
= =] faan
4.2 RIFEXAFEEE

4.21 RESUE

WAE e —HA P T H R, BAFIAEME— AR AT R SR AR A I
TR B G AT e A X B, B GO TR AT AETE AT I — N BE SR I B B
Bro 80X86 SCRFZFHEIAY: 15797, 2779 (AT B4 7 CUFEKT) B 5 B E s 77
SEAE, DR Z TN RS, B R AL e A B S R AT DL T Aok T, R RN
PSRRI T 0SS 1 8 (BB TR HIEM . @ A7 0 FFahgmbl, XFT 80X86 CPU 3k
b, HHhERLRTEEE N 32 7, WUb—3Ag 2232 MAFEYE A, BRI A EE b bE = 4G, B3
FUE 4G FAHIHE N AT BT 2 7 BEA (i 2 AT RO R A, AR N AE I L A AR A T
80X86 B SCAF UM 7715, Bl f5 Mok A7 i {7715 . (Al 80X86 CPU s&—F 47 ME (Little Endium)
AL FEES

Xt 80X86 CPU, —2k$54 EEHEAERY (Opcode) FERAEXT R RIEAEEL (Oprand) ¥k, EEAEET
DIGSE T —AN 2 fEas T, WAl DIEENAEH . #7 2 EAL N AE R B3 E 2, i BT ATk, 80X86 A £ 11
L (HRAEES S NAE TR, FF HADS BT G0 RSB, WARZAFER S Bl ikt A
T AT AR,

80X86 Ml 7 —FhF Bt (Segment) [JTF-hEHiAR . XFhTF-HEFARIE AAFE 20 5 Ble— DB ANFR A B
MILRPE DI, TN P AE o — AN B e G i S0kl 75 B P — /N B S s ookl CRPBEHRE D FO—ANBE A
P M K . B HBBESS /(T 16 A I BUERERT e €, Fodb 14 £ ] AU 2714 O7ED 16384 B o
BEANm S Mok BB o0 32 SLAME KRG E, RULB T L 0 B 4G. Bl —NBURRK K EATIE 4G.
FEFH 16 A2 BCAN 32 17 (I RAZ A B (1) 48 A bt sl K A5 Ao — N2 bl CGRflhhlb) . EME—fe
T —ANEE G BRI B A I A b . A 32 AL O S bk AR 2 A b R 3 T R B R
ik,

80X86 NEH IR T 6 NMEMBUABRFF M %7 f7485: CS. DS, ES. SS. FS Ml GS. - CS HEH
T FHACRYBE, T HERR B T E A SS BLar /7 8%« MEATATH5 2 I % i CS FHhki BEAR N M Al ARAS B . S
EIP Zifras s 7 4R BN N — K EPATTR A MBStk . (R G LR AT §8 2 1 ik o] 28 7 Bl
CS:[EIP]. J& T4 i BH (1) B Ia) 4 i) A B 48 2 W LA SRS CS A EIP 38, AT o] DAE AT A7 B 22 2]
ARG B, IXFERUSEIL T AEAS [ B R R s i A 0

B A7 2% SS Fhk AR A 2 B HEAR B . AR T0 F1 ESP 94725 N 218 7€ - K I HEAR T AL i ik 2 SS:[ESP].
FAN A DB R B A AR . ATe A A TE E TR E R B, T84 DS KA BRI B B A
1F8%o

TR E NARERER B N Im e Hhtik, 80X86 FE4HE T i H B RIMIR 2 77, Mot 41k 5K,
B2 IR & =3 AN el ML T A7 8% . ABhE TR — M . B

s ht = FEuhk + B x HEIRT  + WEE
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4.2 ORI A B

4.2.2 T

ATAT] SERE R AR E B R R S AN B 7. ORI FIHBEE AR 4 . SR AL ORGP Fe it 2 vT BABJS 1k —ME 5%
Vil 7 — MES BHERE R AN A X . Hibb R me 08 1L E RRELAT S5 B WA B Ry, HFH
R FRATT AT LAk S b bl AN AT AT 32 S bk BT LSS, iy DAAE ik A8 46 i 78 o [R] IR (1 T I AE LR T
HE o

IEGn ETEREIN, tFEVR YNGR T A, BT EA Ak R
LR R S A R e R . X PP AR M hE AN B B A T U M A ER N A, T A A A AR e
MUK & A0 e S WS S B N A7 bk b o PYAZ A B L A B FH 45 X ol 322 6t Tk 6 pl ) B PN A7

T PR E M AR BT R R S, AR B N DL AE A E R AL, 4 BEWLIR AN 43 DURLA
SEPFPT 2 A8 AR R . BTN [ 2 AL AE T8 S bk 2 o] 2 2R sl i Ry N A7 B AR (E R
WA $E 8 LA S AR N SV AT HAE o 29 BOR 23 DA 008 FH 3 B AE A7 R I 3R R v BATT &% B AR (5
Bo XL BRI RG IR, LAF7 B R P BB

80X86 7E MIZ 4 Hhkik F)9) B kAR e it AR R A 1 2 B g s ML, WL 4-4 Fose B — BBl
F 23 BOAUIAEAR 7 12 4 bk A 46 R A B2 1T -0k A7 1) (RROAZRMEsbE 2= 8D ARtk 38 B Befd
F 53 DILHIFE G 1t Mk e o Py stk o AE OIS AR R, 28— B 4 B L SR A A Y, AR
BB A DOHLAR R A P A . R R A TN, IS4 o BB 7 AR ) 4 b ik 7 ) Ak 4 Pk S
FIACF AR ) B AEZS (B] b o B E 2 (R E O AR BE SR AE b S 4 AR S AR R bR

L
5 o 31 o (#E ) al 0 5 31 0
G = = ] e (= |
b ~ 7 | —— - ——
M GBI b Wy b

B 4-4 EfME GEEEMHE) F|4IBHbIFA T RIS T2

1. BepLl

BRI T BRLA R ANMRRS . Bl AR IR, AR (S5 A LS TAE R — AN b
& FMASHATH . S UHLEDNRG R R BN F R Gt 7 sesiplml . K B 7 R G H T3
PURE - ARAD 1 B RGeS BUER N A7 o 20 TURLAI 24 58 tH B8 FH T 32 B 24T 45 2 10 R gl 2 48 Tt o

WA 4-5 Fos, BORAE T —FhHLE], I THEABE 38 AT Sk A 2R 1k Mk A4 1) R4 i — S /NI PR R B
(52 A3 b ik 2 ) (X3 o BT DA SR AE TR 7 AR S SR AN HERS , B35 F SRAE I R G 8E 450 (54 TSS
5 LDT). WIS FH 2N EF TS EBT, WA MEFAT IS A —EB . TR A3 2%k T
DUINGERIX B B 2 Rl SR, IF R R — AR P AN 2@l i i) 55— ANRE 7 B BT TR 7 AT o 20 B L
W FAPRT BT 395 IXAE, PR A B B A Re 0% 52 B PR o

— R G A 1 BRSO & AR AL BB AR M B s R . N TR BOR I — AN, BT
A —ANBIE ML, BRI R AN BOR R MR . BOEBRA R DB AR BN, B
HEBAFRAE T B R PR (B4R iR 75 GDT) i — MRS (FRNBIRIR D) Mmfes. S4B
WA — A BHERRF . BRI B IR U AR A B R . BER R DL R B ES 1 AN e Rk
Hhk 2 () R A B CFRON BRI b ) . 325 bk 1) (i R 23 0 0 1) B A 2 bk b ikt mT DA A B b B AN
A E . LRI E AR AL S A T Ab B 2 PR R b A% (] R s
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4.2 PR BN

N [A) S S R) BA AR R RO S50 o RN T I ZE I B b s TR R, e AT 2 Al e — 4
Huhk=R e MR HE GRS S R E 16K B, MAABURK A 4GB, {#45 REMbk 7 1)
AEIEH] 64TB (2%, Ltk Hbhib 4% IR ELIbIE 25 M2 4GB (2%, Sebr b, WURAEH 4 0S4
2 ik = T gt A A B A ik s D

A RS, 35 8192 N, AEBURK 46 R N, 55 8102 ANB, AREURK 46
AN N
2 N\ N
BOCRH) Bl B 2 Feslol B0 Bl B2 B2 8191
VB4 bt LI
15w 0 31 vy o
| Bukf || RGeS |
y  BiRTR
L b Y N BBRK
} s | %
— BUIAT | a > Bt bt
GDTR} / i
31 22 21 S 12 11 0 R B2 )
fppth: | AR | wm | wAmwE | ————146
TOH % JiES |
~ ) [ M1 Tk 4K
: (i s |
| il T »
EESS W T > TS
CR3 > //'
31 12 11 2 0
et | T BEE 0

[E 4-5 Zigithit, Sttt AR ik 2 [E] Y 25 #e

2. 4y UM

A2 AT 5 RG0E S R b2 AR E LS E B NG R B KIS 2, Brbl i 28 H 5
CRBRML” ZerEHhhb s )R, BIE R IR RIR . B PN B R, (S A X R AR T
IRR AR G172 AR A7 25 T B L L R S PR B N A7 R e KR 2 A . FIRIXRPAS 8, JRATTAT LABE 2 4
PNy S AP M TR /L AR e R S 24

O TONLH SR A AR . 7R B IOAE A IR rh, K2 B 1 2 P bbb 2 ) 75 5 F /N B fr 3
WAE (RAM B ROM) LI RSN AE Ak 25 6] (Bl K AR AL KA. S T, SEASBok4r
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4.2 ORI A B

BT GHEH TN 4KB K/ND, T 2 WAl T A A R B i b A RGulE L 4Ed — S 00 H S
—UETUROR B BRI . AR (BUESS) WS i ek bk 2 (A P g — A ks B, AbEE SRS
FIOT H SR A0 DRI 2 M s b e e ple— DB IE, SRS AEIZ N AFALE ST FTER 8R4 GRS

D SR FT AT 1R B T AN B A R, AR RS T TR e AT GBI A A TR IR D
SRR HRIE R U] O B30 T S AN EE LS R, JFAREEPAT A B P T B RE Y . 3 R G0
SEHL T 73 GUHLAII S 82000 IR PRAT (K0 RE Py R U5 D T AE ) B Py A7 AR 2 T PR A2 el i W

80X86 73 TUMLHi e I 15 SCRFMEIAF AT o 73 TR 2 A R/ S B A7 B, T 2 B BRI A6 17
KRNI AR HORAE BN AF . TCRAEY B A A7 R AE A b, 70 TUAE P [ 2 R/ B B8 i A PR BE Y
o JI—J7 M, o BALHE RN AT A RS A AL B R I R G HZ A X . W] BUE LS IR R/ NE &
{7 A A7 B0 T T G 75 52 2 ] R K/ DT R PR ] o S B AT LMD — A BRToR AR R, TR 4L 1 B i PR3 A
AR,

I3 BOR 23 U2 PR [F Rk A et L], AT T S ik AR e A SR A S O A R B S A
WU AL P A A AE A A P AR 3R, HIT RGN . SEBr b, BORAFREAE LB IEZSR], T o
TRAFAED BRIk 2 1] o PR Ty BEAS 43 RT e 2 DML 2 2 6 170 I 75 BV LA RS B B S 1R . BUASHBLRIE iR
HLHE GEANE) AR v b, JF HAEZ M 2= A b U5 e B QR (R IFARIBE S ST HEIX
SEAR I AL e B Y I AR IR . SRR, 3 DONLAR AN RE R e A ik 0 Rtk A 8] . 2y SOLA
FR fa] PRt 2 P ik e s s B L, JF HAEI B A7 b U5 1] B SRR .

4.2.3 1R

80X86 SCHFMIRIRY o Fo— B S R AMESS AN (1) M4 bl GEH L) 75 [A) R 78 42 P8 & &% M55
XTI 25 BT 5538 i bk 30 P EE B A [R] AR S e SR AR o 5 — MR HLRINT S AT A, DR
FHERAE RGN AF B AL PR SR FF IR R G A A7 28 A R FHAR P U7 1)

1. AR5 Z E Ry

TR ) — AN B E T T e S BB AR T SAT 55 Z RN LRI RE 7T 80X86 13 FH (1) 7 12 2 I i 4B M 55T
BEARF B A, R4 T AMES A RIIZ 48 L 24 BE L AR B o BAME 55 b i ik
AR T RE 78 SR —AME 25 R B2 i ik IS BB N A — 340 X3, T o — M 55 R 2 A Rk LSS
BB N A AR XS IXRE,  BA—AME S AN 0] e AR SRR LS B AT 5538 48 M ik xof B A5 FH I 4)
HNAEASY, BT A AESERR AT T o RFmETAMMES & BMILMBUN R, SMESHSH AR
AR R E . 7E 80X86 W, FEAMESHENA H CRIBRM IR . L H &) ZPAT — LS, AE5Y)
P ) S BES 40 Ah A2 U) 46 BB AT 55 B AR 3

TR LE BT AR 55 R 2 HEHAT R R 0 RS F B B bk B 354y, IF HACERAE R GAF AR XA A FE I RE 4
b2 ()5 53, #RAE RG] DA A AR 55 355 0 IR BT AT 55 #0581 AH (] R 401t k2 [a) 350 43 e PR o 42 S
Mok #*[A] (Global address space). 1XtHIEZIAR Linux #AE 2 Fifd FH g0l bk = [A] 77 2.

BT 55— 1 i PO ik 23 18]35 20 B PR O Jeg i ik 25 18] (Local address space). Jay il 25 [0 & A 7
B5 K45 HARAE 55 X A TF I FAA AR ARG . B T RAME S A ARk 2= 6], PR~ As
[ 4 55 H o0 A8 [R] Rz 400k Ak 1 5| B R 3% 46 2UAS [ O P B b bk Ak o X154 RG] DL 5 MER BTN AR
AHIE B AL, (AT SRBERR AL BT S5 S — 7T, BT A AT 5554 = ik 2% (8] o 6] AH 5] s 40l k14 51
PR B A — M EE I b . X 25 A AR RIS (BaniE RG0) BIIL =44t 7 SCRF.

2. FERLRARY

E—AMEST, BT 4 DMPATEAG: (Privilege Levels), FIT K48 Bt & 45 08 O BBURE DL RAT 5%
HFORFIRR PR RS TR L, SRERFBIST S & B 9. S BUs 2 R 3 7 e s il 2, eI R fe
WA 5 R B 2B AT B A Vi ) o AS R BRI B0 1R T B AR AR AL S, BAT T 0T DAREAT 55 AR AR A 2 AR
i 1]

R AT 0 31 3 Ror, 0 B s AR, 1M 3 M2 REA . AN WA BB S — /MR A
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4.3 Sy B

Kk EXAFFRL R A A LSRG RE P R Il — B BATRITE, MBI CS W A7 3R E BT
WA FIATIE S, HATHRFALZ (Current Privilege Level), R CPL #t /& il sh RS B RFA ], I He
ST AR FTHATRE T R A . CPL B e T RS B RERE 4 FE P U i)

BARE T AN BU, TR R S S B GEAT LURL, AR E R A Vs R VAT . FE4S
€ CPL Z_EPAT IIRE > Fe VU 7] [R] 28 50 s 20 IR K08 B AR i 20 Be (i 51 RS2 AR, JFH&
IR AR BRE RS .

B B QR DU 3 2R R ORI . 2R 7 A MR DI e 2 5 —
ANFERL AT, e BB 2 Do BET ZO I HER

4.3 51 Bl

Sy BOWLAI P TS 2 Al R G Beit o IR S8BTV B 20 BRI ) die /N D RESK OR 97 12 3 (11 TE A
FEH 2 B 2 — ] FR TS s T 2 MR (BUES) BIR AR BRI 2 Bgi .
% BOS R BE RS A F 20 BOLIG 4 S D) e SR 0 ch i (R 38 9 p0 1S . Bl aiia . REP ARSI PRI 157t . T
W, MR (BUES) #EH E CRBENR TR & A R B MR RUBRES E 2R MA K, B
FERRF ZIHFEE . XA BUA R R LIg AT R P & B HAT PR U7 10 A0 b B A ) o

Vi A A RE S F R Grg o6 BO BR LAtk 51, 110 HL A BE PR AE 228 BE R BT I AT AN SRV K35
PE. Biltn, PROSAES B ot R, BRI w] DU A SR By b X AR B AT S8R AE . BUh a9 Us
I A R A S5t T BAF R B B ORI IR B o DRG0 T ORI A R GERE P AN 32 N R Py ARVE T 1)

4.31 BERENX

E L= iR A5 3], R BH 80X86 H&4t T 4GB A E bl 2% [H] o IX 2 A AR AE L kil
2k ERT LT bt bt s e . XA hE S AR A, HbhEYERIM 0 3] OXFFFFFFFF. 1X M) k2 ] v]
PARRLES 2152 5 N A7E . R A7 DA S N AEIRES /O Ao 23 BEM LA il 2 0 2 4003t k2 1) v ) e 400 P9 A7 24U —
SE K B AR R RR A BE I A E R T . 80386 JE Ul bk == [a] b (¥ i bbbl GEHEHbEE) i —ANBEHR A F—A
TRAE IR BLSR RE ULk B 28 P kR e ML 1) 36k . N Bt = AN S 30E

1. ERFEiHuhl (Base address), 87 EBIEZMhE=s A sp I aahsl . bR 2ttt RN T B
AL 0 i
BBRK (limit), A& bk 2= o) o By e KT - m e B . e T B
BEME (Attributes), F8E BRI BIUNZBOR RT3, ol S E R — MR HAT: B
R,

BEBR K5 T AE HE Atk 23 A] rp B KN o B R AN B BRAK 5 ST BT Al 147 28 A St Y ) g [ 3
BLA 0 B Timit [0k 7 LG R 2t ikt 0 35 ] base #1] base + limito R A% &k T BBR K A0 it bk 2 o
Xy, WEARAARNSSBCRE . A, HVin—NBIHFRARAIBEE e SERE . film, Wi
PRIRE S — A R B, A4 80386 st &4 — AN . HAh, A B 3028 M Huhk b i3 Bl o] LA 43
HENES, ARG 2ES, WHE 4-6 fin. EATAHM Linux 0.1x REH, —MES AR BAFIERE
BRI BERR AR R, 4 ST 380 2 14 Hb bk 5€ 4 4H [R] 1 288 1 X ko

=

wn
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4.3 Bl

R 25 ] R 2 el
I
S —
.
|
: _,\,*—-Base + Limit
g . ’_,_f’lx
PPTaaN |
PR Limit [ gy g &
AN
I ~
: :, Bt Base
-4
SUELIAR NS
0 L--~ /,,—'Ir’
- |
Bc :
I
|”__—
-t
...... - I CE—

Bl 4-6 Wl (Z%) duhbzsiE) o adF R B 2 1t ik == 8]

B seht . B PR LR B R R A 7E — DR BHHIR ST (Segment Descriptor) [HI&5# T H
TE 32 45 b 1k 21 22 P Hb 3k 1) % 4 e g o B2 h 2 A X S BRI A o BR R A ORAEAE AT R I B R IR 77 R
(Descriptor table) H'o Bl 77 22 0 2 Bl FF I — A7 A 4 o i T A0 28 1 B B A R A T i
fi B R — A BB 7 1AL B kA AR B

R R B e /N ThRE, (6 2 AR s bt A g 1n AL BE S bk 2 [R] rp (G AN 215 . 2Rk 16 A2
BUORPEREAN 32 AL w4 R, WK 4-7 PR . BOkBErrHe e 7 e, ks E1e e iz e Bt
AR T B R e A B oAb RS IR AN B B e At ik o 2 1t bk R A B A 4 1 b Bk A3 1)
32 frsthhl . SYEE b2 (R 2RAL, 2R kb 2 (R & P HH Y 4GB Huhk =[], HuhkvE M 0 3] OXFFFFFFFF .
LS A S ARG E LT B RS

N TR R s AN 2R L, AbERAS S PAT DR R

1. fFHBOERFF MM (BZR5)) 7F GDT 8k LDT @ AN B IR R (U9 —NHT B

RN B A2 P A TR X — )
2. FIFH BCRR AR A I8 B AU A PR AN ], AR O 2% B R i i B RS A T BUAR RN .
3. JEERHARRFHHUS BB I B RS L, R R N R R

(T §  EiEERssEREREeR
bt | BukRH |

Bt i
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4.3 Bl

4-7 eI R A T IRIT IR
WREA TR 3T, ARG EARAR L M sk i BIP B b CRIZE PR bk 41 B A0 R g8 3t bk 5 2k
Eo WERR AN B HEAT 1> TUAREE, S A B i T Gt ik F A 2 1k kB e ) B . T
P £ e BEAT UL

4.3.2 ERiR TR

B IR TR BRI — A, WK 4-8 PR, MRFFRIKE A, &2 as 8192 4 8
FHIRTE. AR ER: 2RFIARFR GDT (Global descriptor table); JaiilffiiAfF#& LDT (Local
descriptor table) .

| TI |1| \m Ti=]l
4 SR Spe > S Jofe
B i B £ RIRFE % GDT SRR LDT
48 48
40 40
3 32
24 24
16 16
8 8
0 0
GDTR 2478 | LDTR #fE%  |
Base Addressy’” Base Addressp’’
Limit | Limit
o Sel. |

4-8 ERIHIRFTREEN

IR TERATAELE HIRAE RRLEE N RFR AR S, JF Bl A B8 1) A7 BRAE RO 5] FH o I BBy
PREEAE ROZARAFAEAN HERAE R G U5 1) B 52 AR5 B R AE DX, DABT 1k B2 2 7 A8 25 A ) ke e 4615
B L HLIE 2 (R B BRI . — 2 GDT RSS2 2 ek, 5 —2F Nk LDT Skmk
o HEASRERHIHE A A LA 2 ANBE: AR (EP 2B ANBD 2 GDT B4 R el b 23 A, 5
— 2 LDT WS 1) R e i b bk 25 18] @it e e — MR fF £ (GDT 8¢ LDT) PLARFHIATFS, &
TR AT LA A — N IR T

YRS YIS, LDT 2 E #5511 LDT, {H2& GDT HASHAE. Hit, GDT Bl —2F
B EE A A2 RG R FTE AR ILE 1, (H2& LDT B i 5 — L WTEAR S DI 00 . KRG T
R B GDT SRMLT o SXFE 1 Bl #6056 5 A 5 E R A B AR T A 155 % B FES LDT BRI
Bto LDT Bnl DUE SR T H1E R G 8ds

K 4-9 7R —AMES B E(E GDT M LDT 2 a4 . B 6 ANBG 40 B T4 N FE
(AR B) LLEEAE RS . RATRANNHETN—MES, FHEMESAHCOK LDT. NHET
A fEAESS A T84T, H LDTa, FORBESTEL Codes Fl Datay. KU, NAFEF B fEAES% B Higfy, f#
F LDTg KMSS Codep Fil Datag B. &5 /E RGN LIS BL Codeos Fl Dataos i GDT KW, iXFf
AT LA I AMESS B3t 5. P94 LDT Bt: LDTA F1 LDT 48 GDT Sl
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4.3 Bl

P s e s ~
/ N
4 1255 A PE—— T =
: y . 1% B X
| |
| Datas ; Codeos | :
| |
| Cod : Dataos | Datan :
: odes : A : Codes :
' | > I |
| ‘ | |
| S | | e . | |
A
: Lo | e | | o~ |
| | |
| | .—‘ | |
\ R R e L | |
\ /
N 3 s L4 LDT, y
__________ N T T T T = /
N — -

4-9 {ESSPTRRE KR

MRS A FEISATHE, AIU7 A B HE LDTa BT Codea A1 Data B¢, I b GDT BRETHIH#(E RGEH)
Bt Codeos fll Datags. 1145 B 7Ei2fTHY, T V5 A B ELFE LD T WU 1) Codep Fl Datag B¢, fil_l GDT
SHIEL

XA d i LE R AME S AN E B LDT, JE7s 1 M40l = 8] 20 4rT B8 1 2H 23 b 25 M55 . 4
{155 A TEIBATHE, {155 B MBS B HLEE 2 B 304, RIS A A INEVI MRS B IRAE . [AFE
i, {5 B IBITHE, 1145 A FIBEARER Tk, XM LDT SkFgE &N HEFAES T E, B2
KR TR —

BNRGEUHE L— GDT, FHoHTRAFIARETFBAES. Aok, ke L—1E8Z A LDT.
Ban, "TLUCREANIBITAES E X —A LDT, B Rl i (£ %32 —/ LDT.

GDT AGHAR—NE, Wdtithhlb 2 m i — M40 . GDT B2 Mt b AN BB 2 20
Wit GDTR %788 . GDT (bl N %47 AT 8 T 55, DAMS R R 88 . GDT HIBR K LA
TN SBERL, RN EE b T 45 2 5 5 R b s — N i RE duthdk . RSN 0 Rnf 1
MNERCEA . PIOABRR TR 8 74K, Ik GDT B FRAKAR N 1% B RS 8 i 80k 1 (B 8N-1).

WEERARFEAE A GDT s 1 MR RT. XA “SHIRAF” B FEAF I #d — N Eds B A s

(DS ES. FS 8l GS) AL =A—A 54, (H&E M XL N 1 S /IR FF i B £ U7 7l A7 I 3
TE SRR E R . B A XA BB VI B A Ar s, IR A RIS R B RS
SPEE AN R

LDT RAFMAE LDT KM RSB . i GDT 415 F LDT MEBHARF . R ARG X HZ LDT
1, HABA LDT #ZifE GDT A — MERFFFIBOEFRF . —A> LDT BIBHHIR R o] DLAEIHE GDT
AT H 5

Viln] LDT Fe L BOEBERF. N T EV i LDT Wb bk 4 k3, LDT MIBGEBRT. FEHbbk. B
PR DL R 7 i) AR 75 A7 J/E LDTR 2 A7 a -

LR17 GDTR FA728 RS ([ SGDT $6§4), —/™ 48 A “IhFiik 77" MifrbtE N7 . N THE
PR R 3) By SR & i, DY RR A RO U — B ik Ak (BRI Hbik MOD 4=2).
XL AR — SR, Bl R AR — A0S I (4 AR FRab) . P U P il A = R AT
PR, AER AT DL 5 X Aot 55 7 SRl = A — N A A AR I AT Re . M SIDT $841R
17 IDTR 7347 %% N 25 It 75 24 B RIAE RO 55 720 AR, 4 0R1F LDTR T4 % /788 (O HIfEH SLTR
8{ STR 84 B, iR 7 MAOZAFHAERCF X 55 kb (BRI ik MOD 4=0).
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4.3 Bl

4.3.3 BHREST

BORFERT (BURRBOEEET) 2B H—A 16 MARiRFF, W 4-10 frox. BOAERIEA BRI, M
sedi 1A BU IR FF R B BUIR R . BOREEAT 3 NN A

B SRR RPL (Requested Privilege Level);

B X brE TI (Table Index);

B E5{E (ndex).

15 32 10
Wik 5% 5| |TI| RPL |.

4-10 ERIEETREFTEHM

TEORFF R 7 B RPL $24t T BRI E B, BERmIERM . KRR 7B TI AR A& e B
IR TF I BAE IR TF R GDT 8 LDT. TI=0 £/RFBFFE GDT H; TI=1 KRR FFE LDT H. Rl FBSA
T HUARFFE GDT 8¢ LDT R MR I TS . AT WL, SEPEFFIEE e A BER T i — MR Rk FE 2 — AN B
HHMRF T AR —NERAIFEEE, Gl iahl, BRKEMBENE.

Biltn, B 4-11a)FEREFF (0x08) $8E T GDT 1 HA RPL=0 B 1, HR5IFZBAERZ 1, TIALEZO0,
fe5E GDT %£. K 4-11(b)HEFAF (0x10) F55E 7 GDT H AA RPL=0 1 2, HZR5IFBUER 2, TIAL
&0, f8:€ GDT £. & 4-11(c)HIkEERF (0x00) #55E 7 LDT 1 HA RPL=3 [ 1, HZREIITFEMER 1,
TIALZ 1, $872 LDT £. B 4-11(d)HIERERF (0x17) $8E 7 LDT HHA RPL=3 B 2, HRI|FBIERZ
2, TIAi=Z 1, #8€ LDT £, SLhr b, B 4-11 HRIET 4 MEFERT: (@) (b)s (c)FA(d)7r AlEi2 Linux 0.1x
WL RIS B . RSO B AT S5 ARA0 B AT S5 B0 B e 36455 . B 4-11(e) R PR BT (OxfAD Fi
5 LDT % RPL=3 B 8191. HZEIIFEMlZ 0bl111111111111 (B 8191), TIHiZ%F 1, #§7E LDT %.

L TI RPL %3 TI RPL %35 TI RPL

| 0000000000001 |o| 00 h | 0000000000010 |o| 00 | | 0000000000001 |1| 11 h
(a) EFFF 0x0008 (b) EFFF 0x0010 (c) IEFEFF 0x000f

Z5| TI RPL %5 TI RPL 5| TT RPL

| 0000000000010 |1| 11 h | IEESESRSEENET! |1| 11 h | 0000000000010 |o| 00 h
(d) HEEEFF 0x0017 (e) IEFFFF OxFIFF (f) EFEFF 0x0000

4-11 BRG]

FA, KEFEISAE GDT £rR 5 1 Wi, 48 GDT ZWEHA (AIZRSMEN 0, TIArEN 0 ik
PR RERN “BIEBFF7, WE 4-11(0FR. SIESERFAFMEE— B A8 (BT CS Ml SS LM
W, ARSI AR . AU SRR R F AR T UM NFN SR S
T INEE] CS Bt SS B HF A a P = B8 — 70

o N FH R 3 R Ut B B R R VR R AR B — 3 20 1 mT DL, ELIE R R (0 R0 5 2 vh B e g 8 2 Bl 4
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4.3 Bl

INERE P BEAT W E BB AR R -

DU IR S TR g SR A, ARPRER SR LRI AR 2 6 D BOEFAT A A7 48 (WK 4-12 For),
RIBLar A7t . BB A SO BN AF ST (AUAS . Bl sER . SR BT A2 e ke 1
s LU R BOk BT s 2 B (CS) HdlaBe (DS) MHEREL (SS) wpfrash. AbFLERL Jishft
=B BIEE A A4S (ES. FS Al GS), AT Tk 4T TR (8RS RERE VS i Hoth LA K
B

G 5 K5 43

BUk BT Bttt PREABEMERS S s
SS
DS
ES
FS
' GS

B 4-12 REHFREN

XU A BT, DA O A BRI R — N B frgs . Rk, RE—DNRGLE X
RZ M, EEK G 6 NBATH I ) o %5 Z 7 1) HoAh Bl 75 50 250 £ B 3 547

FAb, T EEGARRT IR NAFIES 5 IR R R, AR — N BT, BB —
A SR AR A “REiE” Ay (BRFEER  ARR A CRIR TR B TR MRk
BEFFRMER B — A BL 2 A7 % T WLER o iy, A 38 [ Ao 8 Bk B 5 4 ) 1) B R A R Btk L BERR K
LA 7 I 42 A5 JE 0 3 1) B 25 A7 2% B BB 20 R o GRvR e B A7 e (] WWARIBROREER 20 ) w4 B 15 A 2
P T] DAFE SR AT b b 0 i AR T 75 A 2 I 1) B 38 74 e 35 B s 1k T PR KA

T T HEERSHEMRTE RN, IR AR 2 G0 0 0 (0 138 755 2 1 e 5l N7 e I 76 5
AR BINFR TR — A B b SR K s od, (HEE A R P fias . AbHX
o i) 3L 5 T 47 1) 7 V2 AR AE X R 5 2 P R AR I AT AT 28 2 S5 S 2 SR BTN AR 6 B AT A7 A o XK HE I
TR 2% AR AR N B (s S BB IR B T A A g

IR Z A7 A%, PRt T SINEAE 4

1. % MOV. POP. LDS. LES. LSS. LGS PLJ% LFS $§% . iX&efs 4 0 o Uh B4 5| B A7 48 5

2. Rasin#ds 4, B K384 CALL. IMP Al RET 64 IRET. INTn. INTO Fl INT3 2545

A, IXEHE A BRI FE TP S A IS CS BRAER ORISR LS HA B 27 77 28) N2
MOV #8424 9R 0] DA T B B A7 4 1T DL 4 W A7 B — MBS A48 .

4.3.4 BRHIR T

AT BA T L2 Ui B 1 Y B F6 A7 R 8 AR AT R B — MR AT . Bdiiid 4772 GDT Al LDT & (1
— BRI, F T AL B AR ER A O — AN BRI L B R AME B DA B Il PR AR B A BiR
FAREESR 8 771, SH=AEE PR Bkt BIRKABURYE. Bofiid Al w thow ey BE4s.
WA B RAE RGUREE, (HANRNARET . B 4-13 7R T A RBBHR R — s =
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4.3 Bl

Sl 242322212019 1615141312 11 8 7 0

F bk el
Base 31..24 Base 23..16

B

31 16 15 0
Sk B
Base Address 15..0 Segment Limit 15..0 0

AVL  — RGUERAERT AL LIMIT — EXfRK

BASE —— BrAEdbdik p — BAELE

B/D  — BRIAK/N(0-16 £i7; 1-32 f7 BY) S — FRTFRM (0- RS ; 1D E )
DPL  — FHIRFFRALH TYPE — Bk

G —— MR

4-13 B @A

—N B IR T % T BOER EHE LAn :

& B IR KB LIMIT (Segment limit field)
BRAC Limit 2B T 18 € BB o AR AR 2 B BOlid 75 th A BRI 7 Bl & B— 4> 20 £2HY
fE, IR RS G R € BIR K Limit A5 A S8PR o Wk G=0, MIECKJZ Limit i w]
M1 FA5E] IMB 795, BALR AT WR G=1, WIBKEE Limit Yu [ A A 4KB % 4GB, #4712
4KB.
MRAE B B Je 5 bR S B, ARERES DL AR AR5 2008 A BEBR A Limite X3 ) B3 e HIER

CTRIFR BB, bkt R AE VO AT DA 0 3B PR KB Limite KT BRI Limit £k

EH A — ORI o T TR (FRIFR T 4B, BB Limit B8 U . HRYEER
WARTREE R/ R G B BCE, WA (E VG ] BRI Limit ] OXFFFFFFFF 5 OXFFFF. i/ Bt
PRAC Limit w4 — R R R o T N BG /N R K7 Beh I E e Btk
2 B BEHT I N AT, TSR/ AL . 80X86 MR A& ) R oM, IR Fh sz 3l 5 xR
AP RHER

& b7~ B BASE (Base address field)
27 BUE AE 4GB Ltk 2 (8] o — AN BU S 0 P AL & o AL B S8 238 3 S S ik B
HETER A 32 ALHME . BAEbbk SOz 5% 16 F i . BARX AR ZRE), (HiEd0EF 1
B ANEE BOW FFAE 16 754 5t b, AT DIERE P BoAT S e TR e

@ BB TYPE (Type field)
FRUFBARE B (Gate) MIZRAY, Y HIBHIVS R R SR AL B YT TR JT 1o 27 B iR AR PR
THEATFRANRE S fRUIZ — DR (ARG EEE) FRFTie 2 — 1 RGHETT. TYPE 7K
GRS . Bl R SRR TTHANE, W& 4-14 P

O FHIRFFHRANRE S (Descriptor type flag)
TR FTRIFRE SR — D BHEIR R & R GE BHMIR AT (24 S=0)18 AU B s B £F (24 S=1).

& R TR 7B DPL (Descriptor privilege level)
DPL FBAR IR T R R . RGN 0 B 3. 0 e, 3 k. DPL F T4%
X BRIV ) o

& B A7 EhRE P (Segment present)
BUFERRE P fa i — MNBREAENFT (P=1) ERAENFT (P=0). H—PBEIIATTH P&

91



4.3 Sy B

N0 I, B AIESR A BUEIR T BT Nt Bl fr afs S B0 A — DN BMEE R T . A7
R AT DA AN e 2R 0 A B — 45 7 I ) S 5 AT RS BOIN 8 A A7 o 3 AN ThiREOA
FEPAF R B AL T B 2 TUNLA LAAR il o B 4-15 451 724 P=0 HH BLAIA T 0. M P ARER 0
I, ARG DLE AR FRE AT (Avaliable) 5B B RO AF B CRIEME, Hn
A RAFAEBEEPRAEA A #7715 2
¢ D/B CBRIAERAERANERNARAR T /NI E SRR Frik
(Default operation size/default stack pointer size and/or upper bound)
MRS BUEIR R IR B2 — DA PATARD B T 8 B2 — MERR B, AR E BA AR D)
BEo O T 32 AR AN B B, AR ENMZ R EN 1: T 16 AU EHE R, X MRE

WBLEN0.)
B AHATAIEB TR IR SRR D ARSI 8 Z B 3R 2 91 A Rt hE AR E S

BAAKE. R izbsEBA, WERAME AR 32 f7thhbFn 32 Arek 8 AL AH/ERG nRiZbr N
0, MIERIMESR 16 ArthhbFl 16 f78 8 ALAVERAERL. $8AHT4L 0x66 1] LA REFEAEER B
BAEHOR/N s BTZR 0x67 o] FSRIEREIEER B [ Hukk KN

et (1SS FFAFasta mMEHRBD . N iZbrEFA B (Big) nd, A T-TaBARR & AR
fE (f5lin PUSH. POP 8 CALL) I [FRFEEN K/ Wniizbr EE AL, WA 32 frskigst i+
{EIAE ESP Zif7an s G ZAnE R 0, R 16 RikRIBEr HAFHAE SP T A7de . an itk
B B T BIE B, XA B br G R € 7 HERR BN ERR .

T HIEB . BZARERRA B bnE, TR B B AR . W E T AR E, WM
BBt 5 R 2 OXFFFFFFFF (4GB); WK AW E Zin&, WIHEARE M) S RZ OxFFFF

(64KB).

O R EFRE G (Granularity)
ZF B T e B IR KB Limit (R RPN ERR SN 0, T B PRAAE 1 B o7 & 2710 5
WK E TR b RE, MBRKAEE A 4KB HAL . GXANREA R0 B R RORL B2, Skt
HEFRRL BE SR TR ) AIRE T G ARE, A MEHBIR KRS EmFEER, A ER
BB EN 12 (KA L. B, 2 G=11F, BIRKA 0 RHERIWEME N 0 2] 4095.

& 1] AR LA (Available and reserved bits)
BUMIRFTER 2 DT HIAL 20 AT RS AT A7 21 BRI ROZ SRR E N 0.
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4.3 Bl

31 24 2322212019

Kb B A 1T
16 1514 13 12 11 8 7 0

F bk
Base 31..24

Base 23..16

31 16 15 0
FE bk B R&
Base Address 15..0 Segment Limit 15..0
RSB IR FT
31 242322212019 16 15141312 11 8 7 0
bk
Base 31..24

31

etk
Base Address 15..0

B K
Segment Limit 15..0 0

RABAHIBSF
31 242322212019 16 15141312 11 8 7 0
FEHhhE B FE bk
Base 31..24 - 2 19..16 P DPL 10 TYPE Base 23..16 4
31 16 15 0
Sk BfRK
Base Address 15..0 Segment Limit 15..0 0
A — oy D -— BOME R — A
AVL  — SRR AL DPL  — FEIRFFHRAALH LIMIT — BRK
B — BRIARD E — YR W — 5
€ — —EUEE G —— UL P — f71E
4-14 KEBER . BB MAGEBAFIER
31 24 2322212019 1615141312 11 8 7 0
AT A T
Available 0 DPL fS GGE Available 4
31 16 15 0
CIN:
Available 0

4-15 HTFLENL P=0 BTRY R FIARFFIE T
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4.3 Sy B

4.3.5 (R EA IR A R

YEBARRTR S GHRFTRAD ArEREN, MHZRRRTH TR s B . i R B b L
FEOL CBE 2 MRS 1D T e 2 E0R BRI (B0 ERAMEH#RT (CEAD.

X EE B IRTF, R FBIAIE 3 AL (A7 8+ 9+ 10) #ir B TRREUiin A (Accessed). HJ
5 W (Write-enable) F1¥ £ J5 i) E (Expansion-direction), 2 W3 4-3 s AR A £ HE B A 7 B LU s
FrUiae . RIS LR, W IR E, — MR BT DU R, WaT DL afisnl 5 1.

# 4-3 EBER RN B iR K B

HM (TYPE) FEB R TF -
k) | Aran | fr1o | fro | frs | KM
E W A
0 0 0 0 0 g | R
1 0 0 0 1 Hm | Rk, 2vim
2 0 0 1 0 e | TiEE
3 0 0 1 1 iR | s, 2
4 0 1 0 0 B | YR, A
5 0 1 0 1 B | mTYR, Wik, 2uil
6 0 1 1 0 i | MR, RS
7 0 1 1 1 R | MTYR, Y5, 2Uil
C R A
8 1 0 0 0 KA | AT
9 1 0 0 1 RbG | AT, EU5
10 1 0 1 0 RIS | BT/ AT
11 1 0 1 1 REG | PAT/ATEL, U
12 1 1 0 0 RIS | —BER, XAT
13 1 1 0 1 REG | —8kB, T, SV
14 1 1 1 0 fRRG | —BkB, $haT/mrie
15 1 1 1 1 RIS | —BER, AT/, Ui

HERR B J0E AT 13/ 5 I BAR B AN T S 30 B IR BT gk B SS T Ards, K FE— MK
PRI . W HERR B K B TR 2 A e, A HERR B AT LR — N N R AR B (I R bR
BAD. XH, ool B R 3 B0 7 (B3 A I 2 F 8

CUi I LRI FR B BN BB E RFEANAZALZ Ja— MBSV A . B A B 2R — AN B Bk
PERF MO B A 74y, S B %A T EMAERR, B —EAFEACIRS . 1246 H T R
WA BRI IR

XA B, R FERME 3 MR E Ui A (Accessed). A1 R (Read-enable) Fl—E(f¥] C

(Conforming). R#EAI1EL R bR iZE, ARSETTLLZ RAEHAT . WTHAT/ AT, 20 B H A B A 0
DA KB AR B AE T — A ROM HB st il DA A — AN AT AT/l A QRS B . IX B, sl g 4y CS TSR i fa
A B TS BOE BRI #0st— N B 27 745 (DS. ES. FS 8 GS), FRATTAT PATEBUARAS B H i i
ERFEAT, RIEBEEATTER.

A BT DR — Sk f s E— 30 i 190 B S A — BB B AT I3 %, T LMD
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4.3 Sy B

R AR BAAT o 18— DA FERUR AR — B BU R 1 S B Ry %, BRIEEA 7 — MR A
MBS T] AR —BUEAMAE S B (5 B S W« B I B BRS8N IRl R4
Bt R S8 TR DRSS R 28R (IR s i) AL BEE REw] DL — B AU Bob . 2R
IR AR AE Fr B R D7 19 9 T N AZAF TR AE — BUMEARRS B

A B BOAGE AR — BUE R, BUERE EATARERR R Ry 8O R D 17 o 28T, SACHS BEAN T,
B BOT LA i R R e B AR VT 1), T e 2 R R R A U7 170 1T

WA GDT 8¢ LDT H—MBAR FF A7 E ROM 1, TR 245 AP B B 2K E ) (5D 7 ROM
Y BURIA RTINS, ALBEES SN — DRI . N TR, T EAAIAE ROM P A 1
(7 V7 AL B P BB R EAIRAS . A, MERRIE R SRl B 22 ROM A BUHA 5 IR

4.3.6 Rk FFRE

HBHATTHR) S AR (FAFFRAD READRE (00 Bl MAZMBTTE D RGMIEFF. 4
BLAS RENS U DUN — SER 1) R 48 BUIA 1T -

B RAERIRATR (LDT) HIBUHMIRTT
ESIRASB (TSS) AT
T TR 7 5
HH T T IR A 5
BEABIE T TR A
R TR T o

REERR AT R T 70 AR RGBAIR TN TR T . RGBURATF a7 R Gt (W LDT A1 TSS
BoO, TR —A “T17 WML hlrebapir], Horh S AR BUR kBT B PR N H R
ekt XTAEST], Mo &4 TSS BUEFERT . &K 4-4 451 T RGBHR AN TR A8 T B St .

A4 REEERFI R FFARE

HM (TYPE) FB
B

Tkl | A1 | Ar10 | A9 | A28
0 0 0 0 0 Reserved TR
1 0 0 0 1 16-Bit TSS (Available) 16 5 TSS (FTAID
2 0 0 1 0 LDT LDT
3 0 0 1 1 16-Bit TSS (Busy) 16 iz TSS ()
4 0 1 0 0 16-Bit Call Gate 16 KL
5 0 1 0 1 Task Gate £4517]
6 0 1 1 0 16-Bit Interrupt Gate 16 7 7 17]
7 0 1 1 1 16-Bit Trap Gate 16 AR
8 1 0 0 0 Reserved R
9 1 0 0 1 32-Bit TSS (Available) | 32 {2 TSS (A )
10 1 0 1 0 Reserved R
11 1 0 1 1 32-Bit TSS (Busy) 3242 TSS (It
12 1 1 0 0 32-Bit Call gate 32 Az A
13 1 1 0 1 Reserved fRE
14 1 1 1 0 32-Bit Interrupt Gate 32 T
15 1 1 1 1 32-Bit Trap Gate 32 S Fea R
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4.4 S TN

AR TSS R BAMESS TR B AR 558 B — b dAT W 1A T A8 A B R iAE OR P —
T, P ATRE B TR A 7 iR A A S AR B R 4 T U

4.4 53 ST

73 GUHLHE 80X86 A7 FALAI A HE —#B 7. EAE T BpL AOFEAl b5 ORI (G2AR) bt 34 7
AR . 0 BOUURIHEIZ S e e sl e st bk, 17 20 DS L P o ik B e sl M PR bk o 7 AT A
TARAT—Fh 7> B AL . KPR 8873 TONLR| 1B A bk 25 W] (B Mt 2 Rl 7y i, SR X L2 1
bk 2% ) G 5 RS P B 2 ) P DT o 20 GO LA LR DT R GRS It 7T A 23 B ORGP LR
FIECEAR D BOMUHI B PRI T o BT, 23T DU A 6 Al B AT A s& 3/ 50/ 47 . 534, fEm oo b, 7
THLHBESEOE TR - @ Ry

AT v B A 4% CRO 1 PG LA LUR FH 22 BIHLA . 2R PG=1, WA 2 UfAE, AbBESR 2
A AT FilA A LR L PRk A e s M B b . SR PG=0, MIZEFT 7 TOHLA, BRI 7 WL ™ A2 ) 26
P bk 4 BB P M B b b

I TS 28 ) 70 BOW LA AE B R r] 2 K BE R A A X BB AR . 5 0 BOLl AN, 20 BERLARDGS ] 3 K/ A
AP (FOATURD BHATHAE . 2 TUNLHISE LA AN B b 2 (0] 4 R0 43 O T o P bbak 2 1] o ()4 £ BT
AT DA IR S5 38 4 B 1k 2 18] AR ) b o 1] 4-16 7= HY 17 23 TOAL AR 2 S e S 2 Ak AR Bt 2 ) 2R 93
BT, HAEZX AR 3R A TAE R WS o 1B P A Sk 38 4Vt k2 8] o ) DT 55 1 B = 1) o
0 U R 1 R

— ]

L 2 ] Ay Bt - [

& 4-16 ZeMt bk == (6] 51 2432 Mok == 8] 5T i 3 R R = ]

80X86 fiifH 4K (2'%) FAIE & AN . MR IZ 4KB, FHXFT 4K Hibbh Ak, X%
RS THLRIEE 272 7235 (4GB HILR Ik HuhE 45 181 Rl 23 % 2°° (1M = 1048576) NI . 43 ML AT Lk ik
btk 2 1] o ) U T B R A A FR L A 1] R TR . BT 4K KNI TR — AN ST T I, I
HXF5TF 4K i 5%, Rkt thhl fI1K 12 EeRr A nT 78 8 00 N A% = B VR A B bk (A% 12 2. 23 TIAL
HPAT 00 8 AL DI RS TT A 1 A bk (0 5 20 7 36 3 3 %of JS2 M B i 1 4 78 20 £67

A, Gtk BB s b A R R S RE M R B AR AN G M B AR E N TR AR, TR LR A — AN
HHhE . ERIR LR — AT A AR A TSR : OBE REA LR bE ;. @XM TE LN TE
RO R ARG BT AR RN AE R . RS — RS OL R, PEARTC RO R R T DA 2R 2 1k AR B
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4.4 4y UML)

TEOLT, ZJoR R SEPR B RAE SR ERAE 2 G0 0L A A7 B 3588 SO0 B 0 i MG Ema 2B N A7, DAL
Ui . RO TGO T 5 A R OG, e NI A AAAAER DU, H i 5UR R F O AF
1t (present) [1)JE PR E

FERP I, 80X86 Fur £k M thhik = [A] L FEmu 2R A = BN/ (40 4GB ) RAMD |, 8(
FH AT BB BN B 3 N A7 R RE B AT i 2 (B P o 3 i — e B 2 1 il 2 ] 1) ¥
BERRN B 8% 75K 0 (Demand-paged) REFIAF i o

LA o DU, AR BRER A P Mk 2 (1)) o B E /DB LT (K2 4KB), X 26 5T [f A DARS 2]
VIR NAF R A E R A R R . Y—MET (BULS) sl WA Z R, AFEER itz 2 E
R s — AN 2o vE bl SRS A8 40 DUML A 22 42 1t bk 3 45 RSt B2 ) A B

QSR A L R RO E 0 DU Y A ATE L N AErh, IS &2 e — AN TR R . TUE R i (A 2
FE 738 8 At 2> LEHR A 2R 8 A A 0 B DT DN g BN B N A7 CERAE I A Hh mT e I8 240 B A A7 R AN )
H U S B BD o I mE B WA 2 05, i ab 3 R R Rl R E 245 S BUR 7 198 4
W E AT . AT T IO LR R bk R 6 s RO B 7= AR A R e (DR B RAa ST
e T WA I H TR

53 D15 43 Bt K AN R 2 ARTE T3 DU 77 81 A B B D THT o B A B0 5 5 A7 TS G A P AR B
M EAMHRNKE. 5B, A e R E. R A o Btk i, I AAAEEDEL N A7
) — N AR SR A T E 5 . (HWERAEH 74 08, I8 A— AR 2 R kv L— o A7 T e
WAL, 15— RAEAE R

EUWHTIA, 4 7 e bk i 45 B SR ) T AR, Bl Uy i) (%) U1 H SRR DR 2B AE TIPE AL B 25 (1)
ZEPE T, %GBS N R A $ 20 X TLB (Translation Lookaside Buffer). TLB A PAjifi & K%
s U1 H AN TR IS KT T8 A S 2 B . HA 2 TLB AR ANV & BER 1 DTSR 0 742 5 FH A4 1) A 28
JE A A7 B DOER T, X8 A — N DU BRI [A] 34T 15 ) sk i) 74 2 H LI P i 10

4.41 TIREN

53 VU Dy B 3E B AE VA TP RO AIR, 2R FRNTTE (page table), FABUEYIEEINEZ (] . T
R UUEVER R 270 Psith ik 22l . ek B ER bk (¥ W h B FT DART S B 1R R I TR B R . 4k
PEHBHERR & 20 A7 A BEOX AN EEH R SHE, FI TP N DU A B (F5) Hihik. ZerEsbhk IS 12 f745
T U A, 0B U A S R 25 O N B L o DU R BE X SR AR 4K S B, T
L T T LIk AR 12 71 52 2 0. XK e 20 (7 A DT TS b A 12 437 (i B8 B IR AH A& 12—t REAS 21
XF I I

TRPEANTURTURAN N 32 fir. A FEIAR) 20 AR KBSl IR T 12
RET T AE T80 W DT AR AR R R VS 2 o I SRE B IE R 51 9 TR TR E AR, TR 1% 0
B2 BATAT DO BAS T R Bt k. G RIS W ANAEAE S 25 1) of 2 47 B T e gl 2 7

— AR

4.4.1.1 BRREH

TR 27 AM) DNRIL, MR G 4 74 RN —NERIETRIGTE, AR 25 5 4MB
IAAE. BRIEA T AE TR, 80X86 A VK. tHit, & 20 frZethbik 308t il i) % 46 o
WAy W0 R AT, B () Hod 10 AN Teks.

RN S (page directory). EMAFAE 1 0T 4K TUHEF, HAT 2'° AK) A4 FHKER
R, IXLERITHE MR 3R . evebhb s 10 67 (7 31--22) FAfE—HK (WEZF FHERG
Rk 20N Rk —,

B RMRICNTIR (page table), ERIKEMRZ 1 AT, HELEH IKA 4 FHHRI, G447
RIS A MK TLTH R 20 AR FE M bE . — 2 URAF 2otttk A1) 10 7 (fi7 21--12) fEARINRSIHE,
CLSRES A DU 20 A3 sk 3R T, 1% 20 37 UL ) BE S B bk AN 28 v bk v A 12 67 (U m %)
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4.4 S TN

HAEME AR 7 7 TR RE RS B, RIS R0 e 4 B

B 4-17 -t T R INERIE R . Hrh CR3 S 7434 5E T H SR I AE L . 2Rtk i 10 A2 T
RO AT R, PERIHR A RS —HUURIRE . ZetktbbbiE 10 A TR “RIEE, LIRS
YyEE bk ) 20 A7 o ZEMEHLHEIC 12 7 EEAE VBRI 12 67, AT R— N 5e 210 32 A4 Ei bk .

31 22 21 B k2 )
gt [ Hx | 16
TR
N
K 4K
s e
TS > =T
|
i
CR3 [— , |
P il
31 1211 0 |
prssost | T I n

& 4-17 ettt A4t = 8] AT #e

4412 NEENTIR

I R, IRA TR R T B AMB PR RAE R A . S2bR b, BRATIE
A YERT . FONRMTEE S AR E K. SR, R 1 TR 0 BUE N7
ANUHEF, AT ERAFEELSN AMB NAFEF . F4h, FEATE B AL BEZR 1 bl 25 1] A A A 35
AHBHTE. BB TR DT R T WA, (E R g R T DU FE i F AT . S qd
13 TR ZE R I R /INKT LT S A FH 1 28 14 3t bk 2 1) K78 o

JUHFR PRI A —NMETE (present) JEME, FRUNTF IR HILRD, T HFRIF AR
X [ R U TS AECE o IR E I E IR I f — R TUFRAECE, A v i g, RERE
TS 2 B N B RGR RS R 320 W RAFFEAL R IR L R AAELE, DA TS 7t — AN 5%k
EAHRE RS T H 30 (0 7E 10 8 M A 250 T DUARLE 52 55 £ A 2 M 305 B ok 20 I — T 3%
BT .

H SR I A AEALIE AT U TR BTN A7 R AR iR o IX B E (R i HA oy ik
FELHAEYELNTE R, T4 W AR E RS o A T4 B0 Py 77 h B3 B 1 T S I50K b A7 AE,
DL T AT THEAT 43 U4 . b RS b 1 B30 2 1) T RO AN AE . BT R E AR
TETTT 51 5 00 5 200 A A 2R B3 /0 1) T8 MRS L N B 9 77 o 0 DU AR RA7E B P\ 9 7P b 1
FRAT oy TR R T R I B N A &

4.4.2 TIRTIKRR

TH S 5T R R A% LB 4-18 o o7 31--12 S Fi bk (75 20 A7, T2 fr 4 B b ik
2R — AT (RTINS EE, RITE 12 A5 F EEER. BRIME&IT A AEE
P, I BB R B T RE AT % .
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4.5 {fF

31 1211109 8 7 6 5 4 3

Tk (Page Fram Address)

2

U

o AVL 00(D[A]lO O]/
1...12

7.3 5

= = |
lav]
LTTaaeeeee

(a) BT H AN TR AR I
ol 10

B ol

(b) ANFFAE ) TT H AT 3R F 2R TR 30

& 4-18 TTIEHFRMITRAIRBIEN

B P {0 RfEAE (Present) briki, T8RRI Mk BH . P=1 XA P=0 BT
TEVU AR FE R, RS R 0 H BRI R IR, W SE—N 7. Wk P=0, AkE
INRIUICRSE, HAR R v Ry B A, W 4-18(b)Fin. B, #AE RG] DAE X A7 ok
TRA7 AP R R BRI TR 7 5 -

B R/W - fii123/5 (Read/Write) trii. WIHRSET 1, RoRumn L. Saddr. WA o, &£
AU R BT AT« MBS IS AT PR (903 04 1 8% 2) B, W R/W ALASEIEA .
U H ST ) R/W AL H: iy il S5 76 i 0 T AR A

B U/S - 2 RFAABHH (User/Supervisor) briki. WHA 1, I ABITIEARIEANL - HIFE 7
ATCAVG AT i 0, HSA DU R RERIS TR A PR (0. 1 802 BTV, 7
H &I (1) U/S A7 % F B i S 1) BT 0L e/ E

B A-- {7520V (Accessed) Ariio MACFRAS TS ) IR TS I DU, TURFZIIXAbr Lt 2
BeEN 1o MBI U1 H SR DU AT T, 00 H SRR AR SRS BN 1. b3
R AT E AR, BAERG T e W AL b SR G 0L T A AR

B D-- {76 2&TMHAHBHN (Dirty) frE. MAE S —DNTHPAT SERIER, B B X R TR RN
1) D bridi. AFEBIFA BT HFOHHH D Fr&.

B AVL - ZFBAHEMHREREA. GEBASEENOX U, PUG AR S A2

4.4.3 [EINFE

U H FAN TR R I (A7 AEAR S P OB 20 TUHOR I R AU SR 1 17 i LA S o 5 2t ik 2 ) v
M TUHATLE T A7, KRR TP AR & P=1, I HAZR Wb &G A M BE L hE . TR TE) B
FEH RIS E P= 0o WURFEFVT B AL P AR U, AP AR TR . Ui 2
VEZGU AT LUR TR A S 0 A B R SR/ 1) DT A R AN N A7, JFSEAR S B A7 TR A E R
WiH . fJa AR IR [AIRE PP BT SR H IR & Z AT e B AR & P=1.

CyibrE A MEBSERE D /L TA R SeUEDAFAEEOR . il A It M E A A A
bRa&, RAF R G RENS T IR DU 3l VA Vs il o B DT AT AR #S H B REAE b s ¥ R —
DU MR R BB AFI S JLEAR S D=0, 84 24U - CR2 H BIRE A BN, 35 D AREIEAZN 0, Wix
DU RO 3 S AL . 357 D=1, WIS AR Cggod, TR0k %I S SR E.

4.5 {RA

R AR W] EE ) ZAE S5 IS AT IR T L AT e 7T H T IR 3 MESS e M L Z [ TPt fEFAIT
KA AT By BRI LAASE FH B M DT 2R DR 37 SR W By S PRSI B T RN R R o AR P R R R A A7 43 (] AT
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4.5 {fF

UG, ORAP AL AT PARH X A I HAR R AT

PR WL AT LABE F T 23 BORN 3 UM o AL PR 38 2R A28 10 2 AN EUREOL 8 ST T AT A2 7 I RA A L, R
TR CPL (Current Privilege Level) o 777 Bt A4 DUMBHE R H it #rhr, A BR2KEX CPL EAT50IE

R B FF A A CRO [ PE bhrd (A2 00 FTRLEARBEES TARERY AT, Mt E 7o
PR HLE] . — BREANGRI B, AbERAS A FFAAELE B ) 4% b i R4 1B B80S F ORI WL o A3 286 T4 AL
P ORAP AL B 23 AT LIS I 10 T A7 BOG £ 57 F1 B R 7 H R R A B B 0 OR RS R M o IX A AL 2E 7
R PATE BU [R5 IR R A R R B 42, (F A B P AN B R A A S5 ORAP LA TS SRRV E H

WEEHIZFAE CRO 1 PG & (A7 31) T RUTFE 23 ObLE, RINEIF A 740 SR HLEl . [FRE, At
P8 A A IR AR 75 FH RAE 73 DT R 264 S 28 1L BT 8 R ARIP AL . H 2 I8 I 5 B A A 0T H I
TURT S (R'W) brEFAPEHEA P (U/S) fad, FRATA AR LIRS HLE] . R EIXH A&
A LMEAG RN DUNER o] DAAT /5, PR SEfr Wt AR ik 1 iU R4 .

XT3 BER AR AL, Ab BRG] Bear 47 2 i #6457 (RPL AT CPL) MBI IR 77 b &> B AT IR 4P
BOAE. X2 UL, 0] R A O E S AN TR T ) R/W A U/S bR 8 R SEIL RS #R4FE

4.5.1 ERERiR$P

AR 1ECT, 80X86 FEAE T B A VL AR ML o X FP LRI HLHIRIEREAN L (4 BRI A 2 R TT
TRy PRAL T X F e BN U U5 1) BRI RE F7. Bldn, 3dE R GARRD AU BHE A7 e L @ v R B
R I B o L A B S R R WL 2 B A P R e R B 42 RS2 4 bl AR AR e 1 7 37 A R
ARG REHE o

L0 AR LRI, A A AE S 0K 52 B 82 UGAIE A7 5 IR & SRR R . RN B R AF 2
S bk AR 3 (RN FEAT AR, BT DAL IR SSMERE IR 2 BIRg R . BT AT BRI R 0] 4 9 BL R L.

B BRI
BERAURG A
FERL A 7 5
ALk R PR 5
TEFEN T R )5
B4 R

BT AR R E S S B A — A w . R IEA TR R 820 R R AL
4.5.1.1 EZBRK Limit €&

BRI BR K (BUFRBEAR R 7B T 07 ILFE P s R -0k 2 B AN N A B . BEBR K R AR
T BRLE G bR BRI EIRE . TR, BREKIESHEE T RETRD fibrE B ERIMERE KN
A/BL EFRD A%, B AR S B A i B AR 75 2880 7 B — AN LU A7

Y GRRERGEN (YR, AR KR 20 A7 B AR 2 B PR KB Limit f{H . £EX b
LR, Limit fOVEE M 0 2 OXFFFFF (1IMB). 24 G brEBE NI (4KB TR ), ACFESSHE Limit 7B
FE T E— T 4K, EXFEA T, A2 Limit 76 FE2& M 0XxFFF #| OxFEFFFFEF (4GB). i#7EH,
MRE T GRER, BimE (Hib MK 12 7425 Limit 70 BREE . G0, 4EBRK Limit %10
I, WA 0 %) OXFFF 43R &4 R .

BT R BUAAMO BT B, AR Limit (E 2 B SR VRgvs i B G — AN kb, B EE LB N
1A o ARfATHE H B R A 72 B g 2 A Aot bk S BB 5 807 24— A — R 7

TR HEE, BRKEAFRENDIRE, AHES ONE. X8, BRKEE TRy RE MR
Vi phhl, PR RE T B RREMBOL T, A8REEEEN AR+ 2| 0xFFFF FFFF; 4 B
EEN, HRmBETEE RN BB+ F] OXFFFF. 4 R BRIBIEK N 0 B, Brafm K.

B 7 BR K TR, AR S AR R E . GDTR. IDTR M LDTR FifdasHa&H
16 AL PRIAR, AbFE LS FH R B IR P FERR R R /ML B HR 7 . AR R IR KAEIE I T R )5
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4.5 {fF

—ANERCFAT . PUONEEAN IR 8 7K, I EE N AR B % 2 AT R KA 8N-1.,
ERFATULEA 0 . XFERFERFFR M GDT RPN PRI, REXANTIRBERFT
AN — A B A7 e, R AT AR S Rh H R 45 51 FH A A A B AR 7 2 — AN — R AR 1 S
4512 BB TYPE RE
B T N FE PR ARG A B BOE FR 7T LLAL, AbBRES IR RGBT A R Y X e 454
TEBATS LR E M. 5EE, AR Rl e L — B TR R s fe 1 — il fg
N A HIRE . BUERAEM AT &8 RS E, MR 1 S FRE MK 7B TYPE. AbF 287
X e B B T ARV BB T S BUN g R A R A T AR
S trEH TH H— MR R R A L 2RISR R K. TYPE FB A /MEtE T 4 ANERREr
P 5 SRS BR AN R GRS R . SR T AR AR A 77 TYPE T B A 2m 5
ARG T RGEFHIARFF TYPE FE %Y.
MR BOR B A BLHA R, Kb P B S BEI R A KRS B B LT M ARSI PR A R A
L Y= MR REB B — DB A LB R Ll B 27 7 28 BB A7 U e 2R 2 I H IR 4
1
W CS Afrash HBEB NG — AN AT HAT B R BT 5
B AT HAT BEE R A RE B gk d B B A A R
B U S O B R R A e At SS aFAE AR
2. HFAVIH B, MZBAHERF OB F . 184 R A R Hiw Lk
i I HELE B
B (LIRS ARES — AN AT B
B (LB ANEEE — /AT B ALK B R B
B (TR ARE S — AT HUTE, BRAEATHATBORE T AT bR
4.5.1.3 45K
AEFRER BRI ALEI AT LA 4 MR (B UZE D), 0 13 3 . BUEBRK, FEAUE/N, B 4-19
o T X SR AN B R R AR T R . Bl (R A R RIS . B AR TS &
SEWBL, EE T ERERGZOIY . PR TE RN SR REH 2 MERE RS
NEAZAS FH RS 0 A 3

(7SI

BAERGH O
BIE RGNS

VRSN

& 4-19 B[ HFNLREE

A FE 38 PR RCR BT 1 IE AT TE B AR A AR 7 BT 45 1) B A SR R B R — AN B, BRAERTER
FERIRAT T o AR BRI B — N SR RAE I, Bt A — A — IR AR I R

T ARSI BRI B2 [ EAT R AU A I A 3, A3 38 mT DAV B = Fh 2 (R AL 2 -

B YRR CPL (Current Privilege Level). CPL /& 241 IEAE AT L AT 55 IS L 2 . & AE AR
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4.5 {fF

CS I SS BLZF A7 a5 AL 0 FIGZ 1 v JEH, CPL 5T MalfRRS B IRFI R . U P4 il i 75 2
SN HAARFEFA L AR By, AP SRt 2% CPL. 4151 —~—%tE (conforming)
DB, MBS CPL MR EF AR, FIEE T (RMERFID 8% T — SRS B
DPL AL BEAR AT LAV 1) —BURAD Bt . I H 2 AN B33 U W) — MR F T CPL 0 —EUR I8 B
I, CPL JF A BB —EUIS B ) DPL.
B JARFFRA S DPL (Descriptor Privilege Level) . DPL /& —ANBEl T RFAN S o A7 AE B el ] 3
RFFH) DPL 7B 78 4 AT HAT AR Bk B U7 a) — AN Beal T8y, Beall 1/ DPL 2 k5 CPL LA
J B TEFEFF A RPL (LR I RE ) VEEREE . ARTE # U7 ] I BEE T TSR AU ], DPL A A
EEERS'E
& HEE: (Data Segment). JL DPL Fi H o Vi UF 1A AU B HIFE 7 BRAT 55 BLE A 16 e KARFA )
BE . B, wSREHEE R DPL 2 1, 84 RAFIE477E CPL 4 0 8¢ 1 FIFEF v AT
] 3X AN B o
¢ E—FCIBBL (Nonconforming code segment) CAERIEATT). H DPL #8 2P 8T 55 Vi
% B B AT R S o i, an SRIEAS E— B B DPL 2 0, 4 RAAI21T7E CPL
0 FIFE Y Be S U7 I X AN B o
& AT (Call Gate). H DPL 8 H U7 il U F T T S AT PATRE T BUAT 25 0T 4 T 1 S KA AL 8k
. OGX5HHRE BT i AAEF) O
& —EOREE— RSB GBI WA V5D . H DPL 48 H 5o VR U7 i) AARED B AR 7 BT 55 B
AW N A . B, SR — BB DPL & 2, HF4I8477E CPL A 0 MIFR /7l
AR I X AR EL
& (TR E TSS. H DPL $i tH Ui i) TSS () 4 HT AT A2 /7 BUAT 55 77 A T 1 e KA A 8 M - (X
530 B 0 g7 in BN AR RO
B 5KREFZ RPL (Request Privilege Level ) RPL & — P T BOIL BT 008 BURF AL 2K, "SRRI
PEFFIIAL 0 FIAL 1 v AbERER RIS AS A RPL A1 CPL, DARAE 215 RVFUT A — N B, BIEFE P
TS BA R RIRA (CPL) K7 —ANB, (H2 WAL RPL R A 2 (15 U in]
WeARAE . LRI R BUE BRI RPL HAE KT CPL, #84 RPL K7 a5 CPL Cififfi ] RPL 1E ks
B IR, ez AR, BIRZAER RPL Al CPL R U B K U AR AE R i) B A Fe Bl s ot
o Bk, RPL ATH R R SR RIS A AR R AR 7 2507 0 — N B, BRAEM R FH O
HA 5 XA BAR -
2 B IR T ) B BTN A — A B ar AR AN s AT R A R B A, B TR VT R A A
AN LL FH T AEAAS B 2 A AT RE 4 il e A A 2 07 A — 4 o DR R T 43 R Fh 7 ) 1 R % 1 o

4.5.2 R BUREL TR R B E

N U5 B B R R, B B BOE B R L M R S BE A A48 (DS ES. FS 8¢ GS) 5§
HErR B Zi 17 2e (SS) . (ATLUMEEH#E4 MOV. POP. LDS. LES. LFS. LGS M1 LSS I F1E5).
I —ANBUE BN BT Ar g b 2 A, MeHE S ST, W 4-20 Fis. ©aE4aTEriE
FFEAT 41 CPL. Bk #4451 RPL FIEL AR TFH) DPL #H4THL# . R 4B DPL %l K T8(% T CPL
I RPL P&, ALERER A SR BT skt B 7 s b . BN E = — A — R 7w, I B AN E
ERELF
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4.5 {fF

R
RS

Bl By
DPL |

& 4-20 iHE)BIEEATRISR AR E

AR —NRE P AT 45 T S0k ) X S 5 e CPL U miA8 k. 24 CPL /& 0 B, LB Frfs Rel g b 1%L
PEBCAR AT U i) 24 CPL J& 1 B, RUETERR 1 3 3 BB AT #vsinl; 24 CPL & 3 i, R T4
B 3 B A BT 7 1)

FAh, B RESEEIE RAAEARED B . B, MARISFIEE &7 ROM Hif . Rk, AR ERAT]
ST BT A B A s o R RT DA DLR D5 32k 07 ARG B A 58 -

1. EAE— ST SRS B g B it — N U B A

2. BB EAHE B R B AT I Bt — N R B A A AR R .

3. fEAMREBRERLITE (CS) K —MEFF CATE CS T A7as Il D B

Ui e BHE B AR RN B 3E F 530 1o J732% 2 MU B A 2, R — BURAS B s AL 2 2% 171 1 CPL,
MAE RSB DPL. J7i% 3 AR A RN, A CS T 7855 $: 1R B DPL 5 CPL AH[H .

A HERR BOR BT N2 SS B A A7 A I U S HUTRFAU AT 2 o 1% B 5 MR BOAH OC 1 BT R A 24 20
5 CPL ILFC. tBP, CPL. MEARBOERETFI) RPL LLAHERR BLH A FF 1Y) DPL &R0 4UAH ] . @i RPL 5k DPL
5 CPL A, ALBRESHLE ™ — A — ORI MR .

4.5.3 RIBER Z A BEHINAFREKRE

X TR 7 4 A — ARG B e A2 21 ) — MRS B, H AR AR B 1) Badk 3 455 0 20 I 2803t A XS B 2 A7
@ (CS) o AR INBGL AR — 77, AFRER LA F AR RS B BOM IR AT AT B ARG L SRR
R A . sk A AGEE T, W H AR BOR AT I aet CS A frds, TORARFP IS IR
W R 2 RIS B, FEPR N EIP ZFA7-4548 1) 148 2 b P 463047

FEF I H A5 0 64 IMP, RET. INT fI IRET LA S AR ML e . 5o b i 2 — 2t
FRpkscl, BRI E, AT EEPH IMP. CALL f1 RET 484 MSEZHl 7. IMP 8¢ CALL 4541 LA
M — IR T2 k51 53 oh— RS B

B HRERERCE A BRI BN Bk 57

B HARRERER R N TR, TR R & H AU BUR s 45

B HAREEERER AN TSS, TMii% TSS H &1 H QRS BSR4

B HFRERIEEIE R —AMEST], ARSI THR A —A TSS, MiZ TSS & A H RSB IR ££55

N HEHER TR G A, S PR A AR S5 - i AT U
4.5.3.1 AR SRERMCAEE

JMP. CALL M RET 454 UL e #  UR R AE 2 AU BOh AT TR PR il 564, R AN 2 AT R AL 2%
Ki#. IMP. CALL B{ RET #54 K # T AR i He R B 53 4b— MRS Ber, IR AR 38— 2 2 2
R T

AN T VSRR PP AR RS 1) 5 — ARG B, A BRAE 2 5000F 4 FRFRUZRI S BUE B, ILIE 4-21

103



4.5 {fF

s

A 4

RPL

FERL
LA

vy

H A B ik 75

1]
+J

4-21 EE RSB EIRDERFEFRREE

B YIRS CPL. (X HL, CPL ZHAT A AR B, RIS A ST U Ssk i 12 7 AR
5B CPL.)

B OARORA AR H AR BB IR R R B IR TR AL DPL.

H BARS B ) Bk #4511 SR AL RPL.

H PRI B AR i —Bhidn & C. e 7 — MU BU 3 — SRS BOd & — BUR IS B

AbPEZEKT A CPL RPL A1 DPL RN A T —Bihr & C B ERES . 415 i 4E—BuRAL B (C=0),
WHE (B () CPL %+ HACHLELY) DPL, &M= Ad:— it 7w . TR aE—BuRAg B
BORPEFFI RPL XA & AT A A BR . RPL 7EAUE b2/ T 8055 T B 3 1) CPL 4 Re i A3 4% #: 7%
R E . 2AE—BUCH B BOR B I3t CS A7 8 i, R F B S AE, B e sk /A
) CPL. BM# B k75 1 RPL 5 CPL A, Xt /2& IFAif.

27 1) — BARRLB (C=1), WA 1) CPL o] ATERUME oK T 805 T H B4RRS B DPL. 1% CPL <
DPL B, AEEZRA =4 — AR 75 ST Ui —8R5E, A& 2% RPL ke, X T —2t
DB, DPL Ko~ F & X ARRS B AT e FH o] BAAd T 1 S AR A B R AL 2

MR R B — A — BRI B R, CPL FR A, BRI H RSB DPL /E4{A /N T CPL.
X2 CPL 5[ He5 4% Bt DPL AAHIE ME——Fh 500, [FIFE, BT CPL WA MU, HUbHERRt A2
UL

K2 HARG BAR 2 JE— BURAD B o 6 T IX 2L B, F2 7 145 A R fe 5% 4% 30 5o AH R AR RS B
BrAefe R @t — AN AT, W3 .
4.5.3.2 [ TR FF

NT A HAE ARG RIS B R AL Z 3 U5 1), ACER SR T RN T TR R IR R R P 4R . I8
4 P TRR R -

m ] (Call Gate), 257 TYPE=12;

B AP (Trap Gate), 257 TYPE=15;

B ] (nterrupt Gate), 5% TYPE=14;

B {F%]7] (Task Gate), 2% TYPE=5.

B TTH RS VI, WAE G AL SS A B — 1 Ui i o BEBIE IR B T T2 A T TR RS, I TH TR
w0 ALY, KR T — AT UL o AU B T TR i

VT TR 10 SEIL 2P RE P 1 e A% . EA T OO 08 AR B DRI WL ] R 54
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ARG B 4-22 gy TR AT ER 2 PR TR R T B IAE GDT B LDT A, H A A BETE
WA F7 2 IDT o —NMEAATEZAA — T LA ThRE:
B fEETT AR
AR ER B E G RE GREP) I— DA H R
FEE VT 1) IR AR & 7 B AR AL
BRI, B ih e R 18] 75 EEE ) 1 AT 2 A
TE BT TR A 75 R

31 16 15141312 11 8 76 5 4 0

B imAgsH ZHANH
Offset in Segment 31..16 Param Count | 4

31 16 15 0

BURTAF B mgE
Segment Selector Offset in Segment 15..0 0

4-22 BRI THER TR

AT o B B B 4% 2 B U I (AT B o (R (1 T B AR B N I, XA N A o R R
RIS — %484 . DPL T B8 T A, AT s 18 F 1D 1 o i P SR PR A 4
bR P RSB TR R A 4. BN (Param Count) $5 B 7E 42 A A% I ik A JE FH 5 bk 52
BB T BB, Linux PR EEE FEIVEF T, 3% BLGHE T THET B 2 0 — 35 A 28 )
B S | T HEAT AR A Y
4.5.3.3 BT AR EEMCBEL

ATV, RATFEN CALL 8% IMP 384 B ESER A — MR s AR i B 5
THE AT, MR RR M BT CPU ARSI . R AT LU B TR, Wl 4-23 fiF
7o

b TR TN, ] op B B B AR S i F AR BRI B IR . RJF CPU &
AR B R 1 B hE 58 TR RS AT 418, TR B b 8 s PR N I I 2 M b b
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A,
IS CALL [ B | B |
------------ — AR
h A
|
» SEFRE | mIE | B |
DAY | o
1
A A
» BLHL | R | BRK
RID B R TG -~
® > J

& 4-23 I ARRIEEIE

T TR TSR, CPU 24 4 AN R A TR A, DA e 35 156 42 10 R0k
LK 4-24 B,

B YRR CPL;

B R BT SRR RPL;

B R TRR R A R R AL 2L DPL;

B HRRE B IA R ¥ DPL;

b, H BRI BRI — SRR E C 2B

CS Arfeds

| o}

PRI T AT

\ 4

R
LA

TR IR
+ [opu|

-----

H RIS B R 15
Ebqu%

B 4-24 B EREITIERIE BRI E

ffiF CALL $84F1 IMP 484 7> LA AR RS AL, W3 4-5 Frox. AT TRGR 5% DPL
FBAR I T R AR Y Re e U7 el R 1T B BB B R IR (e NRERLZED, BRI T ORI A T], TR
7R L CPL /N T 8055 F I FH T T DPL. 1 11 BUE R RF I RPL 575 [FH FH X 1) CPL & 5F FIFEM)
KU, BE RPL 020/ 805 T H T 11 DPL.
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#* 4-5 CALL 184 F0 JWP 8 S BIFH R Z MY
a4 R AT A AU
CPL<=1 1 I"]f¥) DPL; RPL<=1F[ 7 DPL.
o F— SR — SRS B H B3k DPL<=CPL
CPL<=1§H "1y DPL; RPL<=1F 7" DPL.
St B A B B SR DPL<=CPL; Xt T4k —Ei:ACHS B R B5k DPL=CPL

IMP

U X S T 22 T A S A R i@, CPU s & C A& 1 CPL SRS Bk 755 1)
DPL AT & . fEIX 71, CALL 841 IMP 484 FIRE B EEAE T . WA CALL 547 Lt
VAR TR P 2 ) e B BRI HE— BSOS B b, BT LA R 3] DPL /T CPL HI3E— 3RS
B BT 1 IMP $54 H Reim sk 8 e S F2 2] DPL 4T CPL AE—# A B+ . {2 CALL 4
AT TMP Fi 4 #nT A il 4 7% 20 50 =y e A 2 i — B ARG Be B4 A2 3] DPL /T 8T CPL f—2k
PEARES B

WER—N R R R R B T SRR ) AR — B AR B, B4 CPL 24 B o8 H AR B 1)
DPL {8, HH &5, (52 a0 SR — AN sk 4 10 2 ) 56 7 21 08 = 20 i — BRI B B, AR A
CPL - AEMA, HHHMWAL 5 YR,

WA Bk — /MRS B ) FEMAS R R AL R IR 7 el o i, A T — MRS B R i #E R B4R
T ] BE & A E RS0 H SRR 3R e VR 07 [l (0 ARRS (R an kb 345 1O ARAS) o [RI AT DA IR St 72
B —NATA R AR ERRE VT R R 1T R AT LA TR FHAE R i AR S 15 B — S B =y A
IV .
4.5.3.4 HEHR iR

IR A TR TIOR8 2 — A S 2O 0 9E— SUEARRL BN, CPU 2 |31 21 H ARAD B
TR HER 25 o PATHR DI ERAE ) B 208 1 B b S R AU AR T B T AR S A 2 1 51 g e, IRl o
T B IR ARRF AR AR 7 ik 3 = AR A R B B R S R R IR T

TAMMES DAE L% 4 M. —MNHTIBITERA 3 BISHFEFARRY, oAt o3 7 T H 2R AL
2. 1R 0. WR—DRGHRAEHT 38 0 AR, ILAMES AT ERENMER. RN
FTAFERBA, FF B A HBOE A B P T €

YRR 3 FEFAEPATES, R 3 I HEAR I Bk BERF AAR TR 5T 2 9 3 0 A7 E SS A ESP 1, JF
AR R A HE R V)3 B CRAFAE AR B I AR 3 A o

FEALZL 04 1 1 2 HERR T AR FBEHE AR AZ E M RTIZATAE S 1 TSS BtHf. TSS BrHix sefg - #i2E H
Bl {EAESSISITI CPU HEAMEMCEANT. SR E SRR T, CPU A M BN RE M. 4
I FE R IR [FI], AHRARBEAAEAE T o N — IR ZEFERS, 3t XS TSS R IHIda e 4HE
RV V5

PE RA T E A TUNITA B REA G ST HERR AN HEAR B IR RF . I BLAEAE 551 TSS Rk BAHIUATEED
Ho BMRBAEATS, HHEA RS RERABL T —2(E 5.

B A SS. ESP. CS A EIP %178 N2

W O AR S ORI AR T R R A T

B CYRRE R A B T RR AR B AT4S EFLAGS Al H SRS FH 1) 2 ]

BTNk, R MELIE 2B KSR EN 2 (£28) FiRER.

4 R T PRAT AN R I T A A AR, CPU P AT DA 25 IR I3 e R AR E 5 1Y
R EPATH AR RE L 4-25 s

1. f#H H AR E R DPL (RIETE CPL) M TSS FUEBH e %t M T TSS A st U # 1 B ik

PR TR 5T o TR BOE BT . BRIBE BUR B RRF I AR, AR R B IR R A0 5
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e E—ANTCR TSS 78

2. A BB TR AN R R B R, F TR R A — AN AL TSS ¥

3. B RAF SS Fl ESP Z5f7as I MR, R BOE R FF R RN InZk 2 SS A1 ESP . 28541
IHEFEH SS A1 ESP N 25 B N\ Bk
4. R TEAR 2 AN S B RS RRARE SRR . AT SEA SR RN
31, WRANECK 0, WFRRTSH, AiEH.
5. EIR[EFEAREN (EDRT CS M EIP W2 IENHE. 85 (HED AREBBOEBRAFInE# CS +,
FIEAE A T T mfeE CHrie e 2] EIP . 55 TR AT 1 18 F 2
EXEREE T
| )5 ss
Ji ESP
SR | S
B2 e
2403 & ZH 1
I B2
ESP —» R BIP T | BHW3 [ JRESP
I — I ——
SS > 0 0 J&SS
& 4-25 AN[EHF LR < 18]3E A B B9 % 104
4.5.3.5 N# AR IR E

184 RET HT#U4TITIR A (near return). [FRFAZGZEIR [B] (far return) FIAS RS IR 6] . %48
AT MEH CALL a4V AR Ao IR [RAAE 4RI By R R 4 AL, TRtk CPU A
AT FIRAE A o X T AH AR IR [B], CPU [R]E A MEAR ot th 3R [l AR B I 35 37 AR [B] 48 2 F8 4.
Tl FEEN FIXHANTRE R CALL 82 AR, B EATRZEG M. HiEg CPU 2 S HATRIAL
A CLRLAS A ik A2 1T e A5 ooHe B 3038 HE A H IR 1) R ) 4 10

2 R AP R 3z 3R (AN S VIR R B A AR 7, Bk B 2] 4RHS B DPL 7R850l F 2R T
CPL. CPU £ CS FFf7a8 FIEFEFFI RPL 7 BOR M 2 75 B IR [l 2R . 105 RPL %0 {E 22
bt CPL K, BASHATHR Z AR [FERAE . HPATEIR B 2] — NI R, CPU PAT LR PR

1.
2.

B ARAF CS 2725 RPL FBH, LA E 70 IR [0l I R A 2 15 7 B U

38 A5 P At P O R AR B NER CS A1 BIP 27 AE 8%, 7Bt R b 2o AR S B ik 245 AR Y
BURPEFFIY RPL TR S5 1

W RET 5285 — NS A B ROE HIR R AE 2 OB R, 64 8t e 3 k€S AT EIP
H2Z JGESHABUEINE] ESP w78 HF, Bk (E3) i & L. i ESP %47
AR ) SR AR AT (1) UR FH 8 HERR 19 PR SS AT ESP.

FELRAFEH SS A ESP R IN#RE] SS M1 ESP #3478+, AT Y45 [a1 1 FH 3 A ME R o 1T St 40t 08 P 25 4
¥R SS A1 ESP 18 il 35 .

W RET $8 42085 — NS EERIES, MBS A EE IR ESP ZFFasEH, DBk (£33
W EHK LS5

f 2 B 74745 DS+ ES. FS F GS A% . Wik H A H 5" DPL /M T-#7 CPL Bt (—HURID B
48, A4 CPU #e F NULL £ B R INa N aiX N BL 47 4% o
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4.5.4 TIRIRIP

T H SR TR I 115 5 hm 75 R/W AT P AR T b a8 U/S 343 17 23 BObL R 97 S PR 1) — > 14 .
73 GOLA R PR RR o PR 0+ 1 AN 2 BRSO 7 4, TR 3 BAFE N iE i 4. i
FH P 25 00 DT AT AR 25 1 R 5/ AT AT BT 52/ T 5 /R 4T o R T G DD T R VE SR AT
BE/A S/ ATPAT I, BRI P AT, R 4-6 . T B, fERSNE R AT RE I A fE
Vil P R U, AERAEAT MG PR 0y 1. 20 SRAT IR AMXAT LAVG el B P 2 1 0L, T B
ViR R U . 52 BRI AN R B, A8 R 7 AT R 7 AT ] 0T AR A W] 3/ AT
[RTHATALRR,  ALFE AR LA ] 7 Gbmide Dy W a3/ T AT i LI

% 4-6 EifF P AR A X 5 E #9377 5] R

u/s R/W HF S VERI 15 1) EEL R 7 ARV R S IR
0 0 7 /5T
0 1 " B/ 5 AT
1 0 BAAT B/ 5 AT
1 1 /5 AT BB AT

TEWIERE S 80X 86 Mtk e ML = 43 TUML & 7E 43 BEWL 2 ) SEiti— A%, DUZORY 2 78 2 B L il 32
BRI 5 RIEAER . B, AT B R i A A, i@, s AT R A
. B, = ANFEHA TR 3 AT T IR B, AT AR E N P IR, XN
TEP I AT 3 ERREFT A A S0 B WE RV B, A G s HAT SHME. W —A4
BUR/5 R B, H A Huhk 6k S AR B DT T AR R B/ 3T, A S AN REXS TLTH AT 5 34
WIR B AR R/ aT AT, A AEXT BT T I AR 4r J@ v, DU 22 WA SRR . o] WA B
0y TUR ARG DL AR T 28 2% P T AR AT 46, L IR G & LR A 218 .

FABAHE,  — AN TUHE ORGP 8 1t T H SR TR R R I “ 84T B “ HHEAE” MR W 4-7 Fios.
TURFRIH ) U/S bR RIW A5 E RN T2 R DU B 5 AN T 00 H RO ) U/S A R/W AR & XS 1%
H ST T TR . T H SRR A SR B P B IR “5 7 (AND) #/EMK,
DR AR 5 T A P24

47 WEFRMAMTIRD VAR “HIT” KiF

THFRHU/S | TUERBU/S | HERKIUS | WHERBIR/W | TR /W HAEM RW
0 0 0 0 0 0
0 1 0 0 1 0
1 0 0 1 0 0
1 1 1 1 1 1

4.5.4.1 BT RTIA IR A B =R

AR — B OCHRAE R RIS SOIUR TP 25 75 38R R o 73 DU 3 28 SR BT R G ER 20
SPIRECHN] o SN T IS R N AE N R ) SR B N AE R DU, AN TR B, Al S FH Y 2 M 21
HE LS D PR AP AR AL BE2S IN PR DL 3 mm il g b b o ARERSRAE U 7] N A TR 0 TR 2 A 2 8 S R 2 v
PME R RA Y UBER G EAEREZ TR, AESBA S F NI EFMIR. TSR
G AR FH ALK 17 THD 38 P ook B i 48 ) B B A7 A I B T IR A 3 A7 8 o UG 3 s T B2 i 1) 2 — D RTE AR
NI 2% F TLB (Translation Lookaside Buffer).

80X86 AbFRAR I AT Y T 4 =y TR 22 i FH D3R FR B O A O, (ER: TR B R A BRI IR EA]
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4.6 H R SR AbEE

—Ee BIARERER AN FITEAT A MR TR BB 1 DI AR RGeS el s UR 2 Jm i vy 18 22
AR R PRI — B I ] S TN B A A7 A% CR3, JRA Tl T LA 58 Ox v 2 3 BB 4

A FRFIRIG L, FEX RPN 2 SO R IUAN 75 L8 DU e reide ok o th B2 ANA7 A8 T T ) T
B, BIAEAAE P ARE 0 B0 1 RARERIUS WA RL, AN ZRIHr m g2t oY TR R
AEWAEN R M o Fr DAEE — A T AREEE RN A7 DU DT A AR I, BRATIAS 75 BT D 46
G

4.5.5 A& TR FEL R IR

R T 2 L], CPU B AT B RS, RGBT R RS . WA CPU fEAEAT— Al 21
—ARPEERR, WSS N AR AR ARG B AR SRR, B A S B
ANTURH -

TR AR AB B BRI B0, 5 — DRI e NS, BBy s, B
BT A R/W AR S E T 3T 5 WA S L T ]S o I B OR 574G 25 2 BH AT R0 DT 1055 488 £ 4
Ko DT ORI AT PR IG Sm B ORI B, SR — A AT n] 5 0dfs Beage oy UL, AR DU AR HLIRI T iR
XA DT I REAT H ORI

4.6 F T FE IR

K (Interrupt) FlF % (Exception) g R4, AR BCUATHATIET (BUES) B HI—
ANFEAF, ZFE TR AR AT . R, XA 3 AT I R SR E G TS AT R T R B
FHR AL EEFEFF C(interrupt handler) B 575 AbBEFE T (exception handler) [RFFRAK (R R ELEAT 5 . AbEE
] [ A W R BT SR AT S AR A R e IR SS (AED.

W, WK AEERE R BAT B BENL %1, DA SEAEAE R H S 5 o RG-S A b Wk b BE AN A,
BN R N AR RSB ST . R, AR AR B AT INT n #8427~ E i .

SR AR FRARPAT — 264820, AR — AN SRR A, Blandl o Br b Es 251k JbEEESTT LA
or U 380 5 P R SR A, B G SR PP HLA . TURS 1R DAL A A S %

X AR P ARAE R GER UL, 80X86 1 Hh W A e AL BEATL i) PT LA 3 A b Ak B A A= 1y v BT R S 4 A1 o
U B — A T ECR I B — AN R, ACFRER S B S HAE Y T IEERAT AR P BT SRR, FRITaRis T
Wl i AL AR T . A ERE P AT e e, B R B AR S PAT R T R P B SS . B R TRE T
IR AR A R ERFPATHES M, BRIEMN A H IR E R AN AT BEH B T T S BCA AT IS AT R P 2%
b o AR PR 2 Ab B 28 r A S ) AR AL o

4.6.1 REMPEEE

T AT AR S R A, AT B A B 2R 3R AT R R A 3 I A 3 25 e S S R A I S AR R R
T T — MRS, BONAE (vector). ANPRASFER T 554 55 A W 1 1) & FAE AR T ik 7% IDT (Interrupt
Descriptor Table) HH—NERE15, KEAM— 75 BB A EEFE P N O S ALE .

VR ESJEEZ 0 2] 255. Hr 0 2] 31 fREEFAE 80X86 AbBEAS & A= A, A HAriZ
JEFEA B R RS AR O e T TRk, R X IRer SR AR S S .

JEFEIZE 32 3 255 fra S T P e SCRI R IR . X Se K@ H TS 170 B4, [ 15X 28 % 2% 1T DL
T AP ERRE A WAL 1) AL LA AL T . 3K 4-8 FER HE T A 80X86 E S N NMI H BT 43 Bt 1) 1) & o
WFRAFE, RGN T RSB S7AE— ME RIS IR L. RS T84T
SE SIS R NMIT A B

* 4-8 RIPER TR EMFE
Bhid % L] et e 77 A Y

iy
f
Ji
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4.6 AR AL

0 #DE Bkt A R x DIV 5§ IDIV 184,

1 #DB PR WA/ | B AT B s 51 F » 82 INT 1 #54

2 - NMI H ¥ w7 x A7 e P8 Hh BT

3 #BP W 55 Fea it X INT 3 64

4 #OF i Fea B ¥ INTO 5% .

5 #BR 12 5 e 4 ¥ BOUND #54>.
UD2 184 ER B MIRIENS . (555 Pro

6 #UD TCRERENS (R SRS gtz T

HE * " N TS

7 #NM WENFAE (EHAAIRSS) | s x % BB WAIT/FWAIT 354«

8 #DF RN A Sl | A 0) | BRI EA SRR ONMI BE INTR (464 .
T34 (386 LAE T CPU A=A

o |- AL T B AR o % j) i : -
LON

10 #TS TERMAT S IRAS BE TSS [ H B4 22 #e 8 15 17) TSS.

11 #NP BAETE g H InFR B AT AR ak U i KRG B,

12 #SS HEFG B R P H HERRERIEAN SS 2747 ae bk

13 #GP — AR R e H FEAT A AE S FH AN HAR AR A 2

14 #PF T A R R H R AES] o

15 - (Intel R, B2 o

16 #MF x87 FPU 7% st (B2eshid) | s ¥ x87 FPU % 5 5 WAIT/FWAIT 54,

17 #AC o} AR A e H (0 | WA EEERS .
BRI (F5E) AR S CPU KA

18 #MC R R T &R

bt o * S R .

SSE 1 SSE2 7% &484 (PII 4k

19 #XF SIMD ¥ f5 A4 G b f A A

20-31 | -- (Intel £, H2ZEH)
32-255 | -- e S (CGERED Hlk B ARERFRWTELE INT n $54 .

4.6.2 HhETIEFI
4.6.2.1 HHTE

FHIR

Ab T 2% I Tl 7 2 A v e«

B AN CREAEF=AE) BT

B BT

AR e W I AL BE RS BRSNS (INTR AT NMD #2400, 2450 B INTR 3205 406 A& A= 1 ke 5
S, AFEEE S N RGUS L LERIANE R BeEfl gy (Fln 8259A) AL WM ES . M5 NMI £
WEIE SRS, S E— e P e R RS 20 ATE AR INTR 51 ek v 4
B T EARR T B AR R T, SR RS 0 B 255, ARG EAERE EFLAGS HI IF Ara& AT Rk B
e BT AT oK e T4 v 1T

SRR SRR PSR AL T ) S, INT n 382 T H T WA =B sp . 0, 54 INT 0x80 4
AT Linux {0 2R 557 Wi B AR 7 0x80. 115 0 #] 255 A AR —ANER AT LLAAE INT #8410 FR 5. SR,
WRAE T AR AR TG E P NMI [ &, HS4ACER 356 e (i B2 5385 58 77 577 AR 1101% NMIT H ITAS ]
TR NMI S 2 FT1% INT #64, o NMI Wi B B8R, (H 2 I AN 2 b 34 25 (1)
NMI 4 FRAGEA:
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4.6 H R SR AbEE

7, EFLAGS H1[1) IF b EAGEFF M INT 54 M BCEEH = A I
46.2.2 RERE

Aab R 38 R I S B P A R

W RREE RN B R R R R

B R R

12N FFE B R G HAT A, A AR FR B A 2R AR, e s E— A E AN R . 80X86 Ab
T A8 N HAS I 2 BB S0 € ST — AN A B S AT AR A 43 R (fauldts) \ FEBIF (traps) #1711 Caborts ),
DL T BE B

64 INTO. INT 3 F1 BOUND 54 1] DA SR AR AR = AL S o IR 648 A AT 048 2T R 8 28 s AT I
FRIR ST S A AT T . B0, INT 3 4842774 — /N 7 .

INT n #8407 F FAE A PR e 10 S8, (B — BRI, 4R INT #8404 /E 4 n /2 80X86 &
WIRRSZ—, BAMEEE N ZR RS AW, ZR WS B PUT 5% R K AR
JPo {HAZ, RUONIXSEPR B —AN iy, Db a A St — AN RS NSRS, RIERE AR A 0% 1) &
FH B o T 23 P2 A — MR . T AR e o P A A R R S, SR AL TR £ 1k P AR B
R, Dk, WA INT $84 R B =4 — A, ACERAR 7 U 248 BIP CIE 44T AR RS A7
BAb) s HERE, A2 ROR [EAL B AR R

4.6.3 RENL

HRAE S Bl 17 AL S B BUR 7 (48 2 R R RE IS A T AT , i AT A 2 iR (Fault) . B
Bt (Trap) A1k (Abort).

B Fault & —Fud % o] DA ER 5%, HH— B B 7 at o] Dgkgizit. M Hl—4 Fault,
AR S IENLAPIRS R E 21724 Fault M4 2 ATIPIRES o R 7 A BEFR T (1) [o] bk 2= 48 7]
F=E Fault FE 4, ARG — 2184 FIUIIEIR BIG = 4E Fault FFHE 2R 4 B AT

B Trap /2 — N GLEFBHTE 2B HAT E L2 G 575 . Trap AW 1R P BUE 552 DU BT
Trap AbFEFE (1) (B hE 45 7] 51 ERE PR 2 HIBE 5 — %484, IR IR B E2PAT F— %42

B Abort & —MALEERE FERENRLSHMRIAEN R, I HART B H R T B
AREEAT . Abort FI TR P EH AR, BIANRERET R DR R AR PAAEA — Bk e AR A

4.6.4 EEFRIESHEFHIT

N AR BUESSAE — AN W B W Ab B 56 2 5 REEDT IR B30T, B 7Pk (Abort) Z MR 8
R RS HIIIR &AL E, JF BArA i (R e TR U B R

X TR, AR & A R R N DR A B IR [ R AT FR A A TR S . BN, SRR B 5 e b b 7T
FEF IR 0] B A PATIN, B AR & BB AT« ELHTHAT 51 AR IR 8 H AR B DT 1) 15 4
BAEBUZ PRI B . Fault S W) — AP 72 TUR S (Page-fault) 57 . 425 51 FIANE A A7 H BT
ER AR RO 2 B AN 2 TSR R R RN, SR AR ERRE e R ASEAZ O I AN 2R B Y A
i AT R SRR R R P AT . 8 TR E AT T B ATHATRE 7 BATIENINE, AbBEAS & RAF
WERZFASANMERAREE S, LUERS B CRENEIR B BT R AT Z TR .

X TR R Trap S0, ARBR & A2 5 0 I ORAF (IR IRl Fig HHR 1] SR FEBHRAF IS — 2384 WRAE—
ST IE B AL A 3R AT IR I ) —A> Trap, WHR AR HRE 2 ORI R A S 0. i, R
FEARAT IMP 452 I AN 2> Trap 5%, A AR [EIHESIREF 4R IMP 482 1) HARGL &, TARSE [ IMP
OB — KL,

HriE Abort SE57H AN SCHF AT SEM BB AT AR PP BAE 55 o AP Ab S 0 10 Ak PERE 1 3  FH OR WO 5 R 2B
ARABEREZWHE R, JFHR TR L AR P MR S

T2 R SR R TR PR B T AT AN & BRAEME B . A T R A7 1 IR [ 2 4R BHR A Ak
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4.6 H R SR AbEE

BRI W R ZEHAT AR — SRR I AL . WRRISAT I8 H — N EE RS, WP e EE
ZiAOF HAF A A OO T — IR E R R AR BB R

4.6.5 FFig FnEL 1k sy

brEZT A7 4% EFLAGS [ 0 b5 & IF (Interrupt enable Flag) HEA52E 1E AALHESS INTR 5| JH1_ ik 3
(AT B AR A BT R AR AR 55 24 TF=0 W), AbBEARAE 1L R I% 2] INTR 51 W 24 IF=1 i), &% 2] INTR
SIS 5 2 e A HR AR AT A 2
IF Fr &AM A& 2] NMI 51 I SRR # R W, A2 A BR 48 = A2 I % . anf] EFLAGS H i3
flbRE—FE, AbHRERAE I SRR A R 275 R IF br& (IF=0).
IF A& AT DA 4 ST A1 CLI KRR B e s . R UFE/F 1 CPL<=IOPL W A W $ATIX P %35 4,
BN 5] K — WA R o IF St &2 — TR
B PUSHF 54 it EFLAGS WA, FH BT DIEM B2 0. 1 POPF 82 nfH T2
WeAB OSBRI BN EFLAGS FA7 88 .

B [£5U)#. POPF Ml IRET 164 2% EFLAGS 2 f78%. K, ‘e1m FRB e IF tr&.

B CYiEE W T AN, TF ARE S A ENERR (A, AR o] B R . 2
WS IEE PR A E — ANy, T IF AR A E AL

4.6.6 FEfPEIRAESR

HRLE— 538 A0 AT 2 et P T A AR, A TSR A (0 U R AT AT AN TR, % 4-9
U T SR P TR A S o A S e A I PR S K B P T GRS R S A
F 36, TGRS T ] 2 (R e 2 o i A B0 31 [ 27 A 3 AL o W7 PP e A 4 e 2
FI RS EHRAE.

*4-9 REMPERINER

Sk i B

1 (gD | S A0: RESET

2 VIR TSS HikB T Thrd

3 AMTREAE AN

4 A—f84MEBE: Wi, AR

5 AP NMI ST, w) B i £ b

6 ARIG W7 SR

7 R —&44R: ERAMERIRK. IR

8 N IR A FOARR: IR KIE>15 7. R ERE . PhAb B 88 RIFTE

o (D) PATHRA R Hil . WIS A, TR TSS. BANATE. HERRAE .
— AR BRI, WA TR

4.6.7 PHEIA TR

HH TR 75 IDT (Interrupt Descriptor Table )44 53N 555 B4 HH 7 7] & 70 5 5 e A T A BT FE B R K .
5 GDT Al LDT &4, IDT W2 H 8 FHKMAFKHRM — N d. 5 GDT NFENZE, RAH 1 0]
LA S HIR R N THIELIDT R —NRGME, GEHEERESH W mES*8. B &z R A 256
Hh e R R B, BT IDT B A& 2T 256 NMEARF. IDT 1l L& AT 256 Mk 7, BN HAR
Re R s s W A TR B IR ST . A It IDT T SRR FF IS 1% 5 B HAFAELL. (BR&D M 0.

IDT ] DAGE BA 7E 28 VR s bk 2 () AR (T b 7, AbEEZR48T ) IDTR Z A7 K AL IDT R E . X3
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4.6 AR AL

oA IDT 3£ 32 (ZASEHIIEAN 16 A7 KT (BRI {H, LK 4-26 s . IDT REEHhE MIZR 54 8
PG LU R A B U RO . IRAAEZ B O ALY IDT R L.

IDTR 75174
47 16 15 0

IDT H:Huht | prikE |

éj IR DT
— | RN

N * 8

e
|

[ T AT 2
WEaY
[ AT 0

16

T =

»

4-26 HRETHEIARTZR DT F&7ERE IDTR

$§4 LIDT A1 SIDT 4547 W T IN#EAESE IDTR A28 N4 . LIDT 48244076 A T ) R K AR AN
FEHHERAE RO E] IDTR 4788 o 1% 48 2 008 B M AT R CPL A& 0 IRARAS T, 38 & 3% A T8 IDT
I ERAE RIS . SIDT 54 T3 IDTR ek AIBR K N & B HI BN AE . %354 W 7R AT
AL EIRAT

I bl R A S ) IR L T IDT AR, AL BERS S A — A R I R

4.6.8 IDT HREF

IDT AT DAAF I = PP 2R B T TR 17 -

B ] (nterrupt gate) ffiART

B [ERET] (Trap gate) fHiA%RF

B {F%1] (Task gate) k7T

Bl 4-27 25 71X =M IR FFpOA% o W IRIBERH T &8 — K Iasr (RPBOE BT, 4
PRAAE A XA AR AR 7 AT AU 7% B A QRS B e B IR () A B R b o S PR B i) 32 B X E T Ak
M EFLAGS %174s IF bri& bo IDT B ESS[ THR #5505 GDT A1 LDT 455 1 HHE AH ] .
RS TIRR T & — MESS TSS BUPNESEAT, 1%AF55 T A1 57 A /s b
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4.6 AR AL

1] (Interrupt Gate)
31 16 151413 12 8 7 6 5 4 (0]

TREANO S mFEE 31..16 P{pPL|0 1 1 1 0fl0 0 O

31 16 15 0

BOkFAT AN N W E 15..0

FElET] (Trap Gate)

31 16 1514 13 12 8 7 6 5 4 0
TN C s mEEE 31.. 16 P WL% 111 400 0 E
31 16 15 0

Bt A HRANO S mBEE 15..0 E
B

f£4517 (Task Gate)

31 16 15 14 13 12 8 17 0
PW400101
3. 185 0
Bk $As

P - BFfEARE DPL - FHIRFFHREA L

& 4-27 hERIT. BERFTRMES A FFAE R

4.6.9 RES5HEAE

AL TS Xk S N e I A PR (0 3R AR D7 1 5 A CALL 484 AR e i REAME 55 10 AR Bl 2
M I — A S BRI, AR B R S B R T (R AT AR O IDT R IR 51 W SRR SHEHE A ] B
BFFT, WALERESAE A 5 CALL 35 BRI SN U5 v A St 0 el b W A B e o G 2R S MBS A 55
[T, WAEBERAE ]S CALL $5- 48 A FAE55 1SR I A AT AR 55 D03, AT 7 B R T ) AL BEAE 55

SH BRI 5 RS AT AT ST B SO B b WA B AR, ILIES 4-28 R TR IR BUE ST
R 16 GDT 845 LDT S W] HAT ARG BT o [THA ST b A% 7 B 170 7 b W A B AR 46
At
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4.6 H R SR AbEE

A TDT S
N
| AR
[ hisr R > A | B [ st |- S B
........ isE g s
|_| »
L > B
HAFF GDT 2K LDT
> BULSE | R | BRK
Beftiid -7
N J

& 4-28 FhEfiEiE AR

2 b P RS PIAT S 5 B B A I R 2 AT DL R A
B R A ARG S (B 0 200 EHATE Bt AR HERR D R . MERR D) AR T
& JEHEZENCYUATPATAES K TSS B A 15 31 v W7 sl S5 A BRI AR P AR AR A B B AT ARG F
B (B0 tss.ssO+ tss.esp0)o FRJGALERAR 4B WTRE Y (BRATSS) ARIEFERF AR IR ET &
Nk, DLl 4-29 s
&  EEAFEE S EFLAGS. CS Ml EIP Z 7 28 L aE L E N AR .
& NMRRESTFAE—MERT, BAZE RS HSWREEAFRF.
B QR A AR AR AT 5 R — AR FIEAT, A
&  JCHZH EFLAGS. CS A1 EIP 27 A7 %% I 24 5B R A7 AE R HEAR 1.
& WRFREESE-MERYT, BAZERS WS RERENTET.
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4.6 H R SR AbEE

AL AR 2 2 5 A e T e P 2 i o T R
TR P
/\/ /\/
—— ESP H R BT §T
EFLAGS :
| s |
EIP |
W e pop s sty 5
v v
AL P A I o e S b
IR A A B 4
./ \/
| J5iss
[€—— BSP #7% B A H I FE 2 A J5i ESP
EFLAGS
| I
EIP
RSB R 5 BSp —w|_ WA
v v ~ ~

& 4-29 ¥R PRI RRFHERER S

T M AL B AR R ], AL BRI AR A ZE ] IRET 64 IRET #5645 RET 5424181, {H IRET if
SRR Z A4 WA YK 2 EFLAGS H. A HA 2 CPL 2 0 B A4 2k 5 EFLAGS #[1) IOPL FE,
HH R CPL<=IOPL i, IF frEA #iods . Wil 28 H b B R i A 7 HERR D4, ABATEIR
[ IRET $& 42 )46 (8] 21 J5 R 1 HER .

1. SRR b A B R AR

S5 RN DT A B L R R R R L) 5 sk R 1 e FE SR AL . AR BRI AN Fe VR s R AL 2
bt CPL BB GRS B () R A BRI AR A, R UK 7= A — A — M R PR . a4, AR R i B O
BUHILE LA 5 T -5 — RO A T T R AN )

B OATRWRLR R W ERCE RPL, KRR R QiR F 5 A0 o W AL B RE A AN 2546 7 RPL.

B A AR R AR INT n. INT 3 8 INTO 384 7742, Ab3H 28 A 25k 25 o W sl i

B TH ) DPL. B CPL A0/ F25F 1711 DPL. 3XANPRSI A L IL B8 T R AL 3 (9 R
A P AR T U 1) B B S AR R AR, B A0 TR IR AL B R, BRI R b HE I R LA
B R R R ARAD B o A A 7 2 1 v T A A BB A B ) e A EEL S 2 O T W )R B
B TH ) DPL.

AT Ay S5 i AR H 0 0 AN 2 08 AR AR, DRI I A SR AR () R A A5 B 5 1 S R o U Ak B R A
BEIEAT IR R PR ) o BRATTAT DA DA N BOR 2 — SRl b0 i S A AR 3 :

B 5O R R AR AT DA — A AR B R . X AR AT DU T R U5 ) R B R

MEERERE (I, BRHEE SR . WRACIERRE T TR AR B AR, AR 3 S ARES
)X N EHE B (HX R — R A R S T
B REERE AT DU B R 0 I E— SO B b . IR A E I R S T DABAT Y, T ANE B
W P AT 45 1 M BT REAL R CPL.
2. S BN R A E AR A bR A T 3R
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4.6 H R SR AbEE

2L A BB BT 10— A S B B AL B FE R, AbEE 8% 2 7R EFLAGS 734785 N B AR A7 B e
¥ b2 JEiE % BFLAGS H 1) TF #5& . JEBR TF brdinl LA - 454 BREZ S A A Wi 92 . 177 B 5 1) IRET 484>
2 FHHERS _E I A &K 2 EFLAGS )8 TF Fri&.

T S BB T — 0 X B TE T AL 2845 /E EFLAGS 294788 IF ArE 077 243@ad b 1 1 — A4
S R WAL P AR, ARFEER S G IF bR LB 1k A AR TP 2 R AR WAL BERE . S ) IRET 54
M 2x FHARAEZE HERS E RN 25K 5 EFLAGS 2i/7 28 1 IF Axb o 10 ik B B 137 ) b 3 R 35 AR 22 520 IF 4%

-+

3. AT AL B AR AR S5

I IDT RS [ 1U7 1) 5 B W A B AR, w2 S BUESS V). T AT BAE — A& A S5 o
PAT T E S A BE R . IDT R AES T 15IH GDT Hit TSS #iR T, V)b 3d BT 55 M 757 S
WAL SV — R T AT Linux #84F RGBCH EATZ b W 2750, I A 3R .

4.6.10 FETALIEIESS

IR IDT SRS TR YT 1) 5 5 B W b P AR I At 2 S BUE 55 Ul o AT SR A 55 R A BE e B
A T Ak
B WP R EUE ST e B B R SO A B R AE
B FEALER SR BRI, BT TSS W] R fu VAL B AR AR AR AL 0 BOMERR . FE TR 0 M
RSB IR AL T — A H arh Wy, I ALE P W AR Bt — TR 0 AOHERR SR AF T,
T AR 55 1775 i) o T Ak B AR B 68 9 Lk 2R 4 7 Vit
B CEAE A AR LDT 45 Wyl 3 AL B AR S5 AL st ik a3 (8], o] DA e 5 HABAE 55 B B 0T K
i P ST AT 55 A B B W AN R 2 AL - FEAR S5 DD B b 06 K EHL GRS AT RAE, BB
A5 P v T D A S P, BRI E I G
IDT RS 11251 H GDT i TSS ik £, 1B 4-30 From. VB SS B 1 5 5 8 A1 55 U e
A FEA R o B4 WA 55 R S 1A B S ORAFAE FURRAE 55 TSS IURT— AR5 BE R 7 Boh . R — DR &
A AN VRS, T2 R 2 B R A A 55 HE AR L
M5 P TR AE S5 T AR R G, bR B PIR IR BEARSS MALE . BRAE R G AR A
A B 25 A WAL A PO RE R B2 o S8 PR AP 308 B2 T Yk et 5 5 18 3] v T i B SR o I AR BRAE 55

TR 7R DT rh T AL AT 55 /9 TSS B

ﬁ%ﬂ

[ i [ R | it |

\ 4

THIRFFHR GDT

TSS Heth il

Bthk | Rt | BRK

M 4

_-

TSS Bk fF -

4-30 FhEFALIR(E SR
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4.6 H R SR AbEE

4.6.11 $HIXHG

YR RS — AR E B RRT, A BRSS S A — M R D RN i A B AR R HERR B SRS AR
KL 4-31 Fion . BHRIDIR G — AN BOk A7, (HR (K 3 RS2 TR RPL 7B, A& LLT 3 Mr&:

B 70 AN EM: EXT (External event) bR MBS, RRPATEER LN FEIE R T 5%,
5 G g8 A4 A

B {71 AHRTFALE IDT (Descriptor location) bridi. ML BN, FTIREHIRIGHIZR5]EB545 M
IDT I — IR M ZALE AR, RoRER G5 F8 1 GDT 8¢ LDT 1 — Bk 1+

B {72 & GDT/LDT #ik#Fhr& Tl HAAA6 1/ IDT=0 4G H. %% TI=1 i, FRERILNR
18 4R1A LDT I — MERFF. 24 TI=0 B, B RIGH R L8R GDT RH—4
Y

31 16 15 3

TRE B AR5

B =< m|S
T

= o= N
b o —|—

4-31 $EIRMBAE

B F 5] 7 B GE T HRF951 FIY IDT. GDT sk 2430 LDT "Bl R A0 31 . 2308
BT SHRER N I 16 Rt 0). S HIRI IR RN T3 A MEE BN, B0 R AR
51 T — 2 B .
SUHOE (Page-fault) S HORE B S LN, JLA 4-32 Fis. WATRIE 3 AR A,
EATRA R TR MRIR =R (U/S. WR. P). & SURMEFI ML
(0 (P), SRR T A RV SRS R P=0, FoRTURIEEE: P=1 Fomib R
SARY R

(1 (WR), SR TR GHES . WR-0, FORHREIE: WR=1, TR0
Pl .

(20U, RAESHI CPU BUTIRIIZLAN . U/S=0, %% CPU IEREHT RZL P 1R: Uis=1,
7 CPU IEAERAT — B/ UH

341, ARSI A B T 596 717 P 2 PEMUA A OE CR2 e T el 5 AP T
{8 PR B R A e T H AU

I ~ o
E >~ =T |—
g

T,

TR

4-32 TUHMBEHIRADIE
R, HRASHIRET 154 B aths Ak, PRt e e A R Py 42 3R [ 2 76 00005 BRHERG _E A iR
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4.7 (EEEH

o 4N, EARACHE AL RS R 2 R RS I & B SR B B RE A HERR s (ELAE A1 R F
W el R 7 HAT INT n £597 A2 B 57 5 A B EHR TS B N HER

4.7 EFER

155 (Task) EALELES AT LML o SRAT RS 1 — A TAE e, BRI T HATRET . 55 B fE
BAERGURST . e ST AL B R A A AZACAD

80X86 F2ML b, XFPHLEN T R ORAAAE S5 HPIRES . IR S5 PAT LR MESS VI 2 55—
MES . A TAEERYEAT, ARSI BTHEES . R E R RSB UAGENE L MES.
SR IR ZR G R] A AR EE 88 1A 558 B D) REK SCRF ZAE 55 BT o

80X86 F2fHt \ ZALSS RIS R, MRS N IEABTINRER, B2 MEAERIZIT e, @
bk, R BB, BRATITBABAT —AMES . X B il R I S — FEA R 75 2 Hh 48 2 T
A R, AR MR R —RFEHESIHRPAT IR . R FFR P SRS KR
TR PIZE: AR IRESBA R TR 1o HPATRUE X AT — FAR T, # il A 55 D)3k

RS VIR GOI R, (EAESS VI (/A7 S 2 (AR B8R IR S B o AESS VI IR I e e e ke 3
—AFPATIAEL, BUBESS AT B KRR A EORORAF AL BLES T LF- BT AT A7 4 1) 24 BT A 2
BAEbR LA A7 4% EFLAGS FIT A Blapfras. SR, (E5ATTEN. (RS TIHALSAETE BN
e, AR RS B EPORAAE N AF P FORE S5 IR BE (Task state segment) (AR £5F4

4.7.1 EFHESHMRTS

—MES PR R AT AT 2 AT RS B TSS (Task-state segment) o 14547 25 A G145/
B HERRBA — el MR B, WA 4-33 o WREAE RS T A BEES R R AR ML, R4
RS PAT 2 A T BN R RSt — AN O I HEAR 23 (8] . TSS $85€ T BUT S PAT MM SN B, I
HAESIRESE SR E] . FEZAESHEE, TSS W5 2 R EE R AL T AL B 7.

ARAGEL I
L —» B B
fE5IRZS > HERR B
AT : P CHATRFALR)
(TSS)
‘ FEARLZR O
e : MR
FEALZR 1
BT o HERR B
T
CR3 HErR B

4-33 ESHLEMFRTS

—MEF TR TSS MBOEFFTRIGE . L MEFS PN B MBS T HATIS, LS
Bol#45 Stbht. BIRRAC LIS TSS BUEARTT & PE R 2 BN B 55 % 47 4% TR (Task Register) H1. U12R
BT 20 GUHLA, 84455 P ) 0T H SR BE Ik Bt S o S8 2| 2 A7 4% CR3 o MRETHATAE S PR
I AL PR A LA R Bl A
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4.7 (EEEH

T 18 27 A7 2 AN B o A7 245 12

br& A 745 EFLAGS. f2/7fa%l EIP. 51 %7 /748 CR3. (L4 2748 fil LDTR & A7 4%;
B A7 284 i AT 45 M AT AT =5 (a5

/O WS B3k AT 1/0 A7 -5 E (FE TSS H1);

FERLL 04 1 F0 2 MERRSRED (FF TSS H1);

R AT — M HIBEFR & (FF TSS H).,

4.7.2 EEHIIT

B AR BEES AT LA AR ik 2 — R AT —ME 55

i) CALL $54 BRI A —MES

A IMP 5% BBk B — M55 (Linux WAZE T 97520,

B (AR EEES) BRI A A BT 55

N it S G Y (S 2R S

FITA IR 838 AT S5 AT I 5 VR AR 2 (] — MR AR 55 TTBUE S5 TSS BB FAFTRAE — MES . 18
A CALL 5 JMP 54— MESSH, $i54 1 IS FATRE AT DA HGEFESS ) TSS, A DL FA7 A
TSS EFAFAESS]o B MEFRAEE i Wi, A4 IDT i sl 3 R 20—
MESTT, I HE AP ST WG W A B S5 (1 TSS IEFHAT.

L MESPATR,  HRTIEAEISAT RS A AR 55 2 8] & B 3h R AR S5 VIl . fEAE 55 U1
W], HANSATAES PATIREE (FROMESS BPIRZSEE T30 2 RAFFIE 1) TSS Hh I HEZH# AL 55 B R
7o SRR AR5 1 R SC gt b B as o, I HAIRER ) EIP 45 7 A5 2 A TR AT BT AR 55

AR HTPATAESS GRTED WA VO RGE RS (BRI, A& I TSS BULHErF &k
RAFAEROA I TSS h, IR AL 7 — MR I 8. X TPl 80X86 AbEHAs, (RSS2 i
WK, RMES AR BB R E 2.

o R T DLE )3 ) — MESS R AT A B . AEIXFMELL T, AP AN B PUTAES UI kAL
BB, T EL A A R TR AL AT S5 Ak TR [ Bl D4 [l P T R S5 2 IR Dy AT
CLAEBEAE PRI AE 55 AT I A A B v i

TERES VIR I — 0y, IS UIHE] 5 —A LDT, M vraEMESS A 26T LDT B
AAFEZE B Y E I R [, U0H w748 CR3 WafE UM A S5 mak, Bt AaAME S T LAy
H O BIR, XERIPHE e TS HORFR L 5 ME 55 9F P EA TR BT

il P AC PGS AL 558 BE D) RER AL P 2 AL 55 N RAELE 1 . AT ] DU TR AR SEBL AR 55, iS5
AN TE SLHESSAE— A 80X86 1A REMIIIE S5 L R b7 .

4.7.3 ESEBRELEN

REFRESTE LT — N BESCRF AR 55 1) B A7 A RS 4544 -
SR B TSS:
TSS iR FF
5517 4% TR;
A E T PUYER
Fr & 21725 EFLAGS i) NT 45
X Le R S5 0, ARBEES AT DU —ME S VI B 7 — M5, RIRRAEFAE S NS0, BLRYHE
55 BHTHAT -
4.7.31 EFREEK
M TARE — MESPAT AL BEEDIRESE B ORAFEFCNAE SRS B TSS (Task state segment) B .
Kl 4-34 4507 32 7 CPU {# A TSS k&0, TSS B &7 BOAT 70 b K26 sha& 7 BORif & 7B
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4.7 S EH

31l 16 15 0
1/0 457 P 3 ik 0x64
LDT B4 0x60
GS 0x5C
FS 0x58
DS 0x54
SS 0x50
CS 0x4C
ES 0x48
EDT 0x44
EST 0x40
EBP 0x3C
ESP 0x38
EBX 0x34
EDX 0x30
ECX | 0x2C
EAX 0x28
EFLAGS 0x24
ELP 0x20
T H AP 4745 CR3 (PDBR) 0x1C
552 0x18
ESP2 0x14
SS1 0x10
ESP1 | oxoc
S50 0x08
ESPO 0x04

L5 5EH: (TSS EFERD) 0x00

I e, wmmo.

[ 4-34 32 ALfESSRTSER TSS #8X

AT EB. HEFS UMM RN, CHESERNETRIIN A XL BAaE:

BB . FT1#-1F EAX. ECX. EDX. EBX. ESP. EBP. ESI #ll EDI Z17 8N %«
BOR B 7B JHTARAE ES. CS. SS. DS. FS fl GS BX 27/ as i N 25 .

br & 27745 EFLAGS FB. fEV)#2 i{#1: EFLAGS.

B2 TREr EIP 7B . 1EVI¥Z BIIRAT BIP ZA 788 N7 .

ST S T B B A W — M55 TSS B B4 (FE TR | A I B85 5 UK (AT 55 D1 i BE 387D o
ZEB GBWWHON G ERE B (Back link field)) f0iF 454 H IRET #5212 i — MTE5% .

HATE. BEBSTERHETBRINE, HEEASEEREN. X8 T BN A RS PR 3
B, XEFEA:

LDT BULEFFFFB. AL LDT Bk £57 .

CR3 M T/ 7B . SAMES N IH S B . #6374 CR3 @ A N H
SKHEHEZF /7 4% PDBR (Page directory base register) o

R 0+ 1 A1 2 FMERRHRBE 7B o IR UEHERRSR B U BUAFEAT (SSO. SST Al SS2) Atk o fhi
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4.7 (EEEH

2 EFa%F (ESPO. ESP1 fl ESP2) #Hflk. vER, X FIREM—MES, XEFERIMELANER.
R, WRAT S5 R AR HEAR D4, Z5 4745 SS A ESP [N 2K 2% .

B FFEPE (Debug Trap) T ARG FE . ZFBALT 0 0x64 LUF 0 4bo M B TiZAIRS, AbFEER
P BZAT 55 AR = A — N

B 1O A FEEMNE B, %S E M TSS BOTIAALE] 1/0 ¥R AT A7 EIAL Y 16 A7k FS AR «

WRAEFH T 50 TUNLE, B A FEAT 55 D)4 1 10) B %8 G AL BE AR 45 E (1) TSS BeHh (A 104 345D & H W
LV Tt QS TSS IX 465 A7 LA T, T84 12300 5 A 9 320 10 UL T 15 06 200 ) ) 9 FLIE A7 AR T N A7k
FAh R T AL, B4 SRS TSS MU TS TSS MG TUE,  LAKOGT B [ 175 3 3R T w7
R
4.7.3.2 TSS IR FF

SHAMB R, TEIREB TSS A BiR ke L. K 4-35 45 T TSS AR . TSS
IR TF X BEAEIAE GDT Hs

31 242322212019 1615141312 11 8 7 0
A TYPE
FEHbhE ololel v B ploee lo FEHb
Base 31..24 I 19..16 1lolBl1 Base 23..16 4
31 16 15 0
il 2SS
Base Address 15..0 Segment Limit 15..0 0

4-35 TSS EZHiA &N

HA 7B TYPE IR & B TR T2 B A TR o RS AT 5502 24 il IELE ST AT 55 1
LRPAT (B TS . H8 061001 ISR BRI 5 A0 T ARG SIPIRAS s 1ME N 0b1011 (2R3
BERIAES BN AR RATT LUSIHHAT R, R A EE 246 T AR G B SRAG WA AT £ B 3o 9 7 04T AT 55
IR -

Horbp 3l . BOR K IR TR DPL. HikiE G FIAEAEAT B A 5 808 B R 75 b oA N 7 B[R R 1)
e, X4 G=0 I, PRKFBULIEASTE KT 103 (0x67) HIME, BI TSS B/ MKEARE/NT 104 7
o IR TSS BFiB & 10 YAl iz, A4 TSS BKEFE AL, Ao, wREE RSB TSS
B AR A — (5 L, B4 TSS B i B H KIK .,

3 Bk L FE 4, AR T LTS i) TSS A FF RS 7 # RE B0 & BT 45 Ulde . T LAV ) TSS IR TF
HIFER H CPL {4/ T &5 T TSS IR %5 DPL. £ KZ B ARG, TSS #8151 DPL T B M 1%
WEBNT 3. XH, R BARBERAEAT DHAT RS VI8 E . SAMITE 2R M, FELe TSS 1
DPL "] LA B A 3, LAMEAHTE P R g RE AT T 55 DI e 2 4

R[] —A TSS BB FF A AT S ZM A T IRe )1, AR EEE S —A TSS Bk fF, wf
DA P Bt 555 1) P9 A7 AH 5047 B 10 25008 B iR 77 (RIS A FR R SR4AE . 48 TSS IR FF I AT B 35 A7 4%
KBS SEEA TR EE A FEER (RIS HT LDT A EBAD kUi TSS Bt S 8074
4.7.3.3 EHFE5

{14 %57 4% TR (Task Register) "7 16 MBUERERF LA Y AIESS TSS BN RARF Ol
DLER ) o X EL(E B2 M GDT H 4 HTE55 11 TSS #iidR FFrp R il K. AbBEAR M AT % 25 A7 45 TR HIANAT
WL e LE il TSS B IR A 2
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4.7 (EEEH

§4 LTR 1 STR 43 5 H T I8 RAFAE 55 A A2 2 I n] IR 73, B TSS BeHIIEFEAF . LTR $54 R aetk
FERLZR O FIFE P AT . LTR F840 % H T KAWL 2 TR T4 INEWIME (B, 1155 0 i TSS B
TR, MiEIERGUE T, TR MANFSIEARS TR B g g .
4.7.3.4 {2551 iR FF

{1 1H5IRFF (Task gate descriptor) $&HEXT—AMES 4, 2RI HAIEIH, HAEXWER. (15
JRERFF 0] LABE A7 /E GDT LDT B IDT &

{E55 1 THER 7 1) TSS AT B M GDT H 1 —> TSS Bk £ o iX A~ TSS I FHAF B+ 1) RPL
WA . AR TR FF ) DPL H T AL Ul 6 TSS Beivh Al o 2482 il i A1 45 1 1R A Bk %
B —AMESF, R P CPL LLRAR AR S5 T T T TR AT RPL B 2 200/ T 8055 TAE 55 1 1Rk £ () DPL.
R, MMERESTIN, B TSS B AR DPL ZIEAH .

TR v OB I AT 55 11 #R FF 8l TSS Bk 7K Vi 1] —AME 55 Bl 4-36 7xth 7 LDT. GDT # IDT &
WSS 1) AT R ) [/ —NME 55 -

JREBRAIATF LDT
-
IR 4 R GDT {145 TSS Bt
| 1112;?%‘?«? h 517 ) Wpre H
| fE517
rRTRAR SR IDT TSS FERFF \

-

[ > s s

1}

155 #5474 TR

& 4-36 5|AR—{EEBESI]

4.7.4 Bk

AERES AT —F 4 Fior 2 —HATE S V) ek

1. MFTES X GDT H i) TSS il 54T IMP B CALL 154 ;

2. HHAES X GDT 8 LDT H LS5 T TR FF AT IMP 8¢ CALL $54;

3. hTER S ARG A IDT & TS5 T T HR 747

4. 4 EFLAGS FH) NT bri& B A 4 R1E 553047 IRET 54 .

JMP. CALL Fl IRET $§4 DA K A AT S 3 #52 AL BB 1 @ AL, n] T AR R AR5 DI A 81
X F TSS #RFFSAT S T TH 51 H CHEAH BBk 2] — M), 30 NT AR ERPRES CH3AT IRET 541
e T RESREMLE VIR,

N T HATES U, IMP 80 CALL 54 Reg s fil 552 8] TSS iR fF o T 4511 Lo 3 A IX#FH 7 =X
PIERAE, #ie SRS R 2 e T %, WK 4-37 fis.

2 rh el S TR R B A IDT Al —MESS T T, — Sl o m & AT 55 U e dn SR ) &
ZEI 2 IDT FF ) — R WTEa BT, A2 i BT 45 Ul e

FH TR 45 3 R R A B TR [B] B4 W itk R e, B S R AT BETE S — M. SR NT 4
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4.7 (EEEH

BT EACRE, WHAT—BOREAEE . 1R NT dRE 2 EAVRES, R BIRIE 2 AR S V. V)3
(T AT 55 B T IR 250 A2 TSS i1 TSS E#4F (AT —{E 5 87 BO 185E .

J& tss 80386 CPU
. [T T T T T T T T
I |
l | EAX cs
| : EBX DS
:# ECX ES
| | EDX FS
! | ESI S
| : EDI ss

# tss | EBP LDTR
: : ESP
: | EIP
) RFLAGS
, | CR3
| |
; |
. |
] | TR

I_ _ _ _

GDT %

] E M 452 SA o
JE 1SS $ik % 1 jmp |1if4=ﬁ“| | 32 1Mﬁ$§ﬁ_|
] ToH, 2
1TSS FHIRTT |«

# Kb & TSS BOd BTG AR CPU TR S5 VI i AR

& 4-37 EEIRRIERER

AUE - DPAESH, BRI ST R

L.

MAEN IMP 5 CALL $84- B4, B8 MESS 1T, 3038 4 HT TSS BRI — (B8 G
FH IRET 5T VI FEUSH TS TSS BUERETF

K2 M HTAE 552 75 SOV VI BB AT 55 o SEEE VT 1) AU U 52 F &1 TMP AT CALL #54 L. 24
{E45 11 CPL FIHHT 55 BUE R AT 1) RPL 220/ T 805 T TSS BH#IARF Y DPL, B3 51 & —4
£4517. T8 BARESS T8 TSS B AR DPL & f{l, 5% . Tl (B 748 INT n #8474
FIRE D) A1 IRET $8 488 L FATAE S VI . T INT n 54724 1) Wik £ 2 DPL.

K2 WA 5510 TSS R KT AR ATEAER) (P=1), JFH TSS BtKEA R (KT 0x67). ik EHh
TP AR TR AN, AWK AL SRS AT AR o X {45 55 o A B ok 2 11 3R (] bk 5
RS, AR AR B G I — 2484 . RIS AL FE Ik R AT DAAL B S A S5 o HL B AT
fE5% . S AL FE R A N A B FH AR e o Ut A2 58 4B BRI o

WA S U142 IMP B IRET 54, A8t &0 YFESS (ZAL5) TSS M % rfr s
EBEN; RS YL H CALL 54 RWsUh =4, NHEhsE B A5,

WAL S V)4 IRET 724, AL 2% S4B IS A7/ EFLAGS WG H i NT brER AL WRAT
U1l CALL. JMP 484 808 T aloh =28, WIASF esh B3k NT Fri&

G FTAE S5 R S ARAE R G BT AT 5510 TSS 1o AbBE 2S£ AT 55 29 17 25 Th BUAS 24 BT AR 2% TSS %
bk, FFHAB—FHARNEEH I MET TSS . B AR . B e Bk, ik
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4.7 (EEEH

2717 %% EFLAGS LA K84 4541 EIP.
7. WHRATS U ZH CALL $84 sk WirsAz, AL &8t 2 4 WHHAT %5 sRon#k i) EFLAGS
B NT S B WERARS =4 H IMP Bt IRET 164, St AMESh#ENE, EFLAGS F bR
8. WRALS VIl CALL. IMP $84 80 5w sl b WAz, AbER 38t £ % B BT %5 TSS iR FF i)
IbRE Bo WSRARSIH 1 IRET 724, WIAEME) B F5&.
9. FHHMES TSS MBOEFEFF AR T INEAT 55 27748 TR CEFERBET ). WE CRO A4
TS Fridio
10. FEHAT S5 TSS RS INFBEALFE S . X5 LDTR #7£%%. PDBR (CR3) % 1£#%. EFLAGS %F
17 3%. EIP ZF772% UL il 2 A7 S M BLE RF o 78 LU0 PRDAR I 21 0 A8 ] B85 428 0K HE BLE A 551
R
1. FFEHATHAL S GF TR AENRE, SIS — 4L BBUHE R A #4T) .
YRGIIHEAT TS VI, MaTHIT TS RS B R SR E R . M KEPRATHE, T5%
MARSEI EIP $i8 A1 8 & AL TFFURHRAT , I HLBTA 25 A7 28 #1052 BT 55 He S it 4
YPATAES VIR, BT S RS JFAT 55 IR AR A AT R R . BT 1E CS 7481 CPL &
BURE R EIFARIEAT « DUASAMES B A1 (il 23 (A A0 TSS B B4, I AR
T PEhlT TSS Vsinl,  Fr DAEAT 55 V)4 s AN 75 2 kAT R A A A
TERAT S V)R 2 B P ) B 4748 CRO W TS UIbr & TS, ZAnEXN KA ERAH . 2K
PERTF TS b &R YA AL BE 2 FIVF 2T DA 328 2 (R 45 o TS AR BRI P BEB 1 B R AR RES
AT IEAEPATAE S5 A — 2L

4.7.5 {545

TSS MIRT—1F5-3%48: (Backlink) FEX UL EFLAGS F11 NT FrEH TR FI B 5T —AMES 4 EF . NT
FrEFRE T YRTHAT RS R G RIREE S — MESFPAT, I+ H BEHES RT— (55 E 8 7 B R 7 E
B Z R S 2R 10 TSS k8 4F, HA M (LK 4-38 ).

=

T 5% B (55 {OERREMS  HLERITES
TSS Bt TSS B ; TSS Bt EFLAGS
i NT=1 g I
NT=0 NT=1
: {L5 7 2% TR ]
AT 255 [ e — .

[ 4-38 {EBHEREE

* CALL 454 hbeim Wig s Ui, ABEASHE R0 TSS BURIL#AT ZHI BH 155 TSS Bl
AR BT, JRJGTE EFLAGS B NT hr&. NT ArEFEW] TSS AT — AR 55 BERe T B P A2 {7
AP0 TSS BUEFEAF. WERBAFAEA IRET 555, ABASH MM AT 55 8 7 BoP EA NT
PR EIR [ BT —AMES . WRATAR NT Fr8 2 BALHITE, AFE S U B AT — A1 55 8 7 BUn € AR5 %
AT

ER, BESUIMZH IMP R 23E M, MAREFSMASZIRER . B, NTARESPEREN 0,
I BAE AT RS T B IMP 482 H T A B IR B RES VI

* 4-10 245 THESSUIFIYIE], ATFRE B (FE TSS BRI H) NT bri. A —(E558E8 7 BUN TS 45
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4.7 (EEEH

& (FE£ CRO ) WL, MR, 84T TR EAFEFP AT MBS NT Frs, DRI TR i A AT LR
B NT FpEIFAT IRET 484 RAMEIE 2 1R AL S KT 1T AE 55 TSS MIRT— 155 84 7 Bk < LSS
N T G IR G AR S DR AT LD, A E RGENLZIE R TSS M%7 BAIIR N 0.

R A-10 EFYHRFHITARE . NT RS, BI—ESEFERA 1S i3580

PR B IMP 484 (1151 CALL $ig4 5l Hh W7 (4 52 ey IRET $54- {15
FAEETAREB | wEE. Di2ICssEks | wERE. CLaiaicsisk AR, IR E .
ZAEETARE B | YuEkk. A, M TR ERS. WEBRE.

WS NT dnd | WEBGHES TSS i, | WEHRE BB BT TSS HH{H.
EATS NT & | A2 AR B bR &
WS HERTR | A% TETEAES TSS Bk #4% A
2NV B | AR AR AR
CRO 1 TS bri | BEIRE W EARE wERE
4.7.6 Xtk =58

55 F ik 2 8] AT 45 B U5 1) A BOR . IX S BL L HEARID B . BB, HERRBL. TSS 5| RS
B UL B AT S5 ARAD RE 8 U7 ] (AT A] FEAt B o 1K AL B 0 ol Pl S 380 Ach 2 285 () 2R Mt bk 2 ) o, e L i e P 4t
B TE I 43 DUNL I B 1) A BE 28 X)) B M bk = (] o
TSS F1f#) LDT FEE A LLH T4 HME/MES E O LDT. X T — NS E RS, @it 5AF5 M1
Fr A BCRR FFION LDT o, AT55 ik 23 [a) 5t 7] LA HAb AT 55 B e 4 0T 5K
28R, JUAMESS BT DA B[R] — N LDT o 3 & — 7l 5 5110 A5 2500 70 VF S5 B8 AT 45 B AH B {5 B il 0 77 v,
M AT HEN RS RAF B
AT AT 5 #0 LAV 1) GDT, A LAH RIS AT DL il it e 2 7 ) i 3L 2 B
WIERTF IS T 4y UML), W TSS Hf) CR3 FAFas F B UL MES A EH AR, 83, JLME
% Rety MR TR SR .
4.7.6.1 30T SSRRGT B LM FN4EE Hbik =5 5]
A WA 772 AT AAEAT 55 WS 380 28 P b bk 2 B) A B Rk 2 ) «
I T S B ok o 58 el /B ke e [T 0] B = 2 o = s 1l A 2 e X = B p) S
TR Ay DU, BT 2 P i b b 5 40 5] (R B M 1 b o 2478 7 2 ML), IR 485t ik B AT
SAF AN TTH S, FA 150 AT AE P el 2R 1k S04 B s bk 2 1a] gk S 3o 2 S 3 7 oK 0 e
PIAFREHAR, D2 bk 2 8] AT DA b B0 P B k= R) F KN o
B GAMESA H ORI, R B B R 2SR @ AME S AR T E %
PAT T DU X PP . RO RRIRAT S5 Ul <> In#k PDBR (451 %7 /748 CR3), FTLA%F
MEL T UAEARFEFTH .
ANTEAT 45 B 2 P ik 2 1) ) AR 31 52 R R B bt o WA TTH 4% H (RID fRRA
FR T, T H UK ARE it R R U F, I8 A S AME S A S L AT A B
X T WS AT 55 2R e bk 2= [R] X P FP 745, FITE AT TSS AR Db ZUAF A 3 = R ) B b ik 2 [ [X 5k
W, I H T AT SRR VI XA X 3. N T LA B SS PATAT 45 U1 e it 15t BB 5 8 TSS i, TSS Rtk fry ke &
AR, AR B X R 77 3. GDT P BJeii 1 e 14 bk 20 1] 1 5 1% WSS 3] 3 =2 ) B bk 2 () o
M EETER T GDT HIfE
4.7.6.2 (X FiZ b= (6]
RN T AEATS 2 L5 R, vl R 517772 — RN B B 7 216 18 45 380 P 2 M bk 2 ) f Rt 55«
HEEH GDT W BAR . T 55 L ARERS Ui ) GDT F K BOHIR R . R GDT A ) - Le Bl
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4.8 DRI ARV UG 1

IRTFAE ) R PR bk 23 (] o () — S8 B, LI Sl Bl LS B BT A T 25 L = i B k== (el e, IS4 BT TS5
H AT DA = e By e AR A

B L) LDT. AN ME ST UAE AR R LDT, a3 e41 TSS A LDT FBts A [/l — 4> LDT.
WIR— ML LDT A 58 BERR 25 18 h) Wi B4 B bk 23 18] A SE X0 B, IR A 3L LDT M £ 55
A ASE X e B b ) BT AR AN . X Pty R EE LIS GDT SkILZhF, FORIXFE AT DRI =R
IRTHREN 85T, REGHA SHAE LDT KIHAMAT A 15 i) X L8 3L = B BUR .

30 3 M ST 38 £ 1 b i 2 R A St bk XA R [F) LDT wp A BGR T SR M ik 2 8] b i A 23 3t
DX 30} AT 55 RIS 2 P E ok 2 () PR AR R) X3, S 3K 2 B R 13 it Fo VAT 55 e SR IX Be B X PRI B
HRFFEE RN 4 B XA =T RE L B gs 7 sORM G, Iy LDT H i AR B I 75 7] LA
i [ ST B AR L 2 M il X3

4.8 RIFIRAIIZIRL

BATFNE, 80X86 W LA TARLE LR N . MHLES b sl 2 AL, ALEEAE TA/EYE 8086 AbFHZS I
FS AR, I BB OXFFFFFFFO A FF I3 AT SAE W) a0 ARRS B H 7E EPROM H1) . Bt
WITEAARED B S 0V B AR R G D) B R L B A 45 (5 0., 9 b 28 v W R 5 () s IDT 3%
CRP AR ) R ) e W R AL ER B 98 TARTE SEREUR, A KA L N 235/ 2R GR HUR AR 9 504 DL 7o
VPR B AR SERE X T AT SIS AT o WAL B B TARER P BN, IS4 A R Rk L AN 2K
PRy E D Z I BAREIE R, SRV B Ry .

4.8.1 HENFRIPERERXFBNBHLIRIE

PRI BT 75 B 01— L0 25 ) bl A EE 2% N A7 L D) B i o AR B AR SRR B, BT DAAE B ACERAS
25— A bk 2 (]S P SH AR R B R ANME 5580 B JUAS S AR S Hiuhik 25 18] (1) 5 FE 45 A4k 1) 2 Be i AL . 4y DL et
ORI TE WA SR TEREEL KB 55 2 o IX P At bt % 30 =0 75 B E RATENAER AN
EE AR B T ER I BOR 451 . Rl TR AL B 2R Re s i D) BRI A N g AT 2 /T, BR1E R GUME A4
WA (bootsect.ss setup.s Fll head.s) WAZUTE N A7 HH 2 ¢ B PRAP 0 48 A I B S5 M I R AR IR o
X EeE R A HE LR J LR

B R ETA R R IDT;

2 JRH#IRTFR GDT;

{155 IR B TSS;

JRIFR IR FT R LDT;

A 7 T, SRS R 2 B — AN 0 H SR — A IR

AbER 2R V)4 BRI AT AR B

A TR R AL AR T AR AR

FEREE DI BRI R/, AW ARRE L LI B DL T RGBT A7 2«

B AR RFR AL 735 GDTR;:

B TR R I b ZF A7 4 IDTR

B P F A7 CR1--CR3;

TERIIRAL T X St i gh 4 . RASBER A R R A 748 < )5, I i B CRO A 74 AR A AhR & PE (fi2
00, ARBEIRHE A LI B LR B A I AT .
4.8.1.1 (RIFER R G SR

BAF AT RIE N A7 TR B R R R G 3R = B T34 RG0S ZSCRR I N AP R 8. P
B SPIHIESCRE D DURY . 2 BB 7 B SR T .

R T SEBLTC A UL N AR, AT AR AR RS DA I A 15 B A — MRS B — AN R BL ) GDT
o MIN GDT K 1 WL THERE — NIRRT DUSCE A5 a@ nT s 5 8da B, BRI TR 2

HEEEEER
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4.8 DRI ARV UG 1

LTI AT . SR TUHLE A0 FAE N AFR AL IE T B — AN H SR E D — AR, AT LMEA GDT
KR, YLAUEH LGDT 544 GDT R 2K B AE N 23] GDTR F A7 4+ .

1M 2 B R IE 75 B T E KRG B, DA T8A N R P BUR LDT KB, LDT R
IR TFEERAFINAE GDT RHp o FELLpAE RGN TR T 5547 43 BOB BT LDT B X R NENAS
ARt T AR RS, U0 Linux #E R 71X M7 . SRR BRI A R RS T
ARSI S ] 5 B 16 80 P R 3 20 TE 7 8 B8R R BBERT LDT, 3 2 ST S 28 495 S04 B3 435 M) 1 — o £ BT A
BRI T
4.8.1.2 IRPERFEMPETBE L

BAFVIIR RIS L2 8 B — MR B IDT,  Horb /b 7 B84 A H 8% aT B 7= AR A e [l s 1
MR TE . QR 7 AW RERE T, A4 T TR T AT LAFRAE )AL B R SR A B R 1 R — AR D
Bro HER TAEST], AAMERAMTE I B R 2 AN TSS PAEAH SRS B Ak
Bo B AVEREL Ak, IR A ARALE IDT ooy —ANER A v b ik B FE Y B T TR 4

EVTLM#E R IDT 27, %ZU# ] LIDT #5440 IDT REMIEFIK EInZk 3] IDTR &7 .
4.8.1.3 7 dlBIMEWE

Sy TUHLH] I 6 257795 CRO W) PG A&t B . MIX MR EWE 0 1) (BRI E AR RS, T
U S E T PG Fp&, BUUTR 2N, ERE PG &S0, DAsEHIEL LT BE 45 Al
AT A

B R N AR S B AN T H SR AR MR RS AR E SR H S

i, ATCAAEHTIR . SRE T H 3R A0 TR A A7 AU [F — DU

BT H SRR S| CR3 FF A8 (WFK N PDBR 2788 ).

B PSR TR . G SR e B A HARER S, W PG A PE Ar i nT DAEI 3 E

NIRFEHERNE, WE PG A& (LLK PE bR B 408 SF DL A :

B X E PG hRERTE A NAZLZIREE— 4 IMP 54 . MOV CRO 184 JG T [f] IMP 154 & MU AT,

JLAE 2B 80X86 AbELA: CLAMF L LIS 484 . 1M, Pentium A UL FACFEEHEH T /032
HFrZz 2% BTB (Branch Target Buffer) SN2 ARG E ], DRI Z: 1 40 3238 2 WlE BA I (1) 75
2,
B WE PG R E BB TE S IMP Z (8] (ARG 2 200K [ % S i CRIBES 2 A 2R PR hE 57T )3 73 T
JE B EEAR D B — AT .
4.8.1.4 ZEFZVEL

SO B AT, JF B/BGE ROV U R, A ARG A ARG A A A D 1 B — A TSS
JHHM I TSS BEFIRRF (AR 0. 1 F1 2 5 AR B RS 7 22N TSS HHUAS ). 7EANZEE TSS ik 771
ANEDE HARE R (NERE AR E), %S BB AE BATAE S VI % B . 5 LDT BOR A A1 I,
TSS IR FF A7 AE GDT .

R R R R 2 J5, ATRAA LTR 5430 TSS Bk 5 ik 8 75 N 3 BIME 55 547 88 TR .
EAEA S TSS AL AR (B=1), (HEFAPITEL VIHE. S5 A EE 2 7] LU A XA~ TSS 3k
SERRFAL 0 1 F1 2 IMERR . FEARIPAEH, BT 28 — TS VD3 2 UL A8 e gk TSS B e #%
s DUNAESS DI 240 M AT SR AS & i 303% TSS .

fE LTR f8 4 $UT 2 )5, BEJESHES A8 R E RS V) 3idt 47 . SHARMBIOR LDT 244, TSS B
FTSS BAfiR £47 0] ATSe I B 4, 0 m] DATE 75 B AT W L

4.8.2 185\

N T AR S TARE R BCT, AU\ SR T AT e iedt . — BEA R B, BAF
WAL PR B A O TR RIS AT S g ) AR, T AR R ADL-8086 ESHIZAT
EE D8 [0 SeA SR 84T SN T (8
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4.8 DRI ARV UG 1

4.8.2.1 IR EHRIFIER

FEVI B 2 2 BT, LA Se N3 — ee il 1 2 G B 45 M A AR TR, — B ST T X e R G55,
BAIEAARTD 3 T LAY e B g i K e, S8 AT 7E CRO 2728 1i% B PE AR &K MOV CRO #54, &
ATRAT AHEA TR B . (R — A4, CRO 19 PG bRaE T H T-FF 8 40 TUHLHT ) RIHE AL B iz
AT, ASRUR 00 T ARIEREFIO3RANE, VIR (e ROZ 2 I8 L T P Bt 7

1.

ZRib . 8] CLI #5477 AZE AT BRMCRE AR o NMIT 2% R FELBR R AR 1k o ]I 00 N 1%
DRAEAR 2D A YT TR] AN A AT B

2. PUT LGDT 544 GDT F£ I FEHu b hn#k ik GDTR & 75 .

PATEFEH| 27472 CRO ¥ E PE fr& (ATEFRE % E PG FrE) B MOV CRO 54

4. 7F MOV CRO #5842 J5 L ZIHAT— T BkE: IMP UG CALL 384 X AN B & 2 m Bkt 3|

8.

9

o HTE SR T — %384

A R R AT R, WHAAT LLDT #5448 LDT Bk #FFN# 3 LDTR F/72sH .

PAT LTR 484, FVIGE LRI AT 55 1 BOR AT B 1T 'S A A7 DX ) B IR 4 N 304 55 7 A7 4
TR. IXANA]E P AF X H AT 55 V)b A7 BT 55 1 TSS 15 2.

TEHNRY AT, Bear A7 s8R & 70 S B N 2% . 56 4 DRI JMP 8 CALL $5§4 %
HE CS Ffiar. PUTUAFERIEZ — T DUE T R B A A N HARB AR A A @it
I B E B — AN BT 5K

PAT LIDT Fa 240 R 8K IDT R A2 A BE 2k B IDTR F A7 83 .

PAT STI F8 4T )i v BE M BE AR Wr, I HAAT 6 ZEAIRE AR TT IS NMI T .

FHL, MOV CRO #5842 J5 B4 ) IMP 5 CALL #5420 HATI . EITFE T4 7Whk, B4
MOV CRO 54 3 JMP 5§ CALL 54 2 [B FRARES L 20K 6 SR bt (RIBkES 2 mi i et bk 5 77 )5 43 T 5
R EE L REAR R i — AT o i IMP 8% CALL 454 Bk 2 1) H bR 4 A 75 BT e i i v i L
4.8.2.2 ] [E] LIRS

F AR R ST EAE R, AT LL# A MOV CRO 484404 il %5 4745 CRO "] PE br&EiE 0. FHIEA
SRR AR QR R N 1% 4% R DA 2D TR AT

L.

AR A CLI #8407 LA IR ] BE# AR o 7. NMIT 2 f s R B B sk A 1o [R] B 02 I 1%
PRAEAE QD e 35 1 3 (R AS 7= A S5 R e b

WIRCHFE 5 TN, R4 75 ZEAT

W ERR T R R B SR A AR M b A CEP e M bk 55 T3 k) .

B iR GDT A1 IDT 75X ZE i /) o T 1.

m EER CRO T PG FriEs

B CR3 FfFE8E N 0x00, T RIH TLB 2.

R R B N 64KB (OXFFFF) (A2 o 3 A4 A Al FH S ABE U SR i B K B
# CS T (748

R M & LN S EE R R IR AR %k SS. DS, ES. FS #1 GS Bt fr4i -

B BRK Limit = 64KB

FATERLE (G=0).

B [ EyE (E=0).

B a5 (W=1).

B e (P=D).

AT LIDT 54k 45 M7E IMB SEAE 7S [l A 1 Se bbb A2 =0

6. KR CRO 1) PE Fp BRI 2 5 ik A5 5

BT — AT S BB — SR . B SRS S FIE Ly CS B A7 B
A5 0 AN PR
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4.9 — AR L AR WL S

8. INE SR AR R ARG & d I SS. DS, ES. FS l GS & 17 %% .
9. AT STI54TF /8 vl BEM s 7, FF H AT 0 B AR 3 E T 5 NMI 87 .

4.9 — M E RS 1EFALSLH

PRI ABMAT LR N AERE LS, A eBMR 7 — R 2AE S WA B A Se I ik . AW
AR PR 3 AL ARG A R GUIR T R W R o AT e U WX A ) B AR IR SR AR SR AT
INEIBAT HIFEA B, SR )5 08 €2 W BN B L & RAM AF o DUR PIME 5552 Il BEAT VI s A7 10 o
I JAT 4 ST AN R AL IOIRRE 7. R 35 S FEF boot.s MR R LA 55 WIZFESF head.s.

4.9.1 ZEFZEFEHMITIERE

AT A 2 AN SRR . — AR as86 15 & w51 S 8 S FE 5 boot.s, HFAETHE
MLRG MR S 38 A AR IR B N EF: B— 2 A GNU as L9 5 a0 N IR 7
head.s, HAVSZHEL T HANSITERIAGE 3 AR ER B R Wi N A B Y)Has AT, I B SeEl 1A
FERTFRE—NRGEEAH . BATEXHAMES 2 BIF TS A BT B (BE5% 0 FIES 1D, Bl
ﬂ%Lﬁﬁ%%%ﬁﬂﬁﬁ&ﬁ%iﬁ%@%ﬂj?ﬁ’ N AR, BHEEA 10 ZRU1HE H—MES. 1% A&

SEAMIAH RGO ERE LERTFR N S BN —HERTR B o HELIERXA WAL SLBIRER,
M T EE R shbLeS, B0 K AEAT R PC 1847 858 Ak

boot. s F&/P 4wk RS EE 512 7, K7 e BB G SO — A X, WA 4-39 Pk
PC HLEEDN RGBS, ROM BIOS H HUAR)T 248 5 ha% 238 — AN B X B EE N 47 0x7¢00 (31KB) £ EFF
GhAL, FFARHATRUIER B 0x7c00 ALFFEEIEAT boot FEFALAY .

3143 B X
4

(/.

boot AU head {0

4-39 BMERBXHREE

boot #2373 B Ty BE R AL BB A TR ) head NAZARRDINZR B W AE AN B B AL, FEERE
GFIEE GDT RAEF R, IR ERISITERYET, RGBS head DAL LKI21T WIZARY .
SR b, boot. s FEFEL 5 F] ) ROMBIOS HrIKr int 0x13 $E# 45 41 K] head FAH%i52 A\ B N ££ 0x10000 (64KB)
MBI MGAL, )G X B head RIDFE BRI NAF 0 HFa64b . &5 W B HI 748 CRO FIHT A LRYIE1T
HRbRE, FEBESINAE 0 ATFEAHAT head AT, boot FEFARALLE NAET#3) head FCHD 7= 2 & LK
4-40 FIT7R o
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boot. s F2J7 /{5
I~
Y [::} head. s TEFALTS
o—> URHHUThLE L%
0x10000 (64K) f
0x7c00(31K) Y |
v
0x0000 N
r 2 3

&l 4-40 AZRARBEYEAFETHBIMIHER

1 head WAZARLHE S BIVEL AT 0 TFaa A i) EZLR K& 7 BB GDT i m LA s —2t,  [RI1 1 RE
il head. s F2/7 R B — 2 R TATARELL boot F2JFHE head ARSI A BUHUE SO B # A BN A7 0
Ao BRI w5 24 A ROM BIOS $2 LA Ibric 78, 1M BIOS 481 o I [l S 3R IR AR T N A7 0 FFUR 11
77, I HAE WA 1KB FFAG 4L BIOS F2 PP A FH A X, it DAY B4 head ARAD AR E A 47 0 4bKE {45 BIOS
HBT I FE AN B8 IE 84T o AR BAT T LLE head D IN#E] Y 47 0x10000 Ab 5 h B 2Bk 54 1% 4018 4T head
FRBG, As FHX AR 77 AV RE S AT A oldlinux. org M REE, LB .

head. s F2JFIB1TTE 32 AR R T, Forh 2 BEAREYILGE 1 B ARS8 BT int 0x08 I FRARAD
KRGAHTE int 0x80 [T FEARRL LA KAT S5 A AUTSS B SRR AIEHE . H R yIia 3 B TIE 3 BALHE.
OHEFEE DT X; QWEBERGUENSREH; @HEMEE IDT KIFH BN BRI RG WA FWI; @F3)
TS A hT.

FEREAHIE 2 1A] 1 head. s B PP I AZACRD RE S5 ARRS 70 L AN B 4-41 B skBr b, AN RG]
BT AR FH 5 BT X o BB A A — AN X3 b, BDAIEE N AT O TG IX Sk GDT w4 JR AR AL B F 4
P BRRTF I A A E S HEHE A 0x00005 BEBRAAE N 0x07FE. BAMURIEE N 1, AT ASERREBAK A
8MB. M4 S B B S B A FEdhik g 0xb8000; BXFR-KAK A 0x0002, FLLSZBRECK Ay 8KB, XM
BN N AF X

DT |
N % 1 LDT | %44 Bt Data ! 1% 1
%[}E-ﬁﬂx : %%B%% 1dt1 'fﬁﬁgﬁﬁ Code [ : @Z%E&
: RAEL tssl _ ML % 1
' R 110 \J 115 | PRTD B
BEB 50 h\  — |
0 e HAREL Data J~_ | fi% 1
FORD B HOREE Data ARG B Code - : ARG B
TRIBEL Code R %0
NULL 550 1SS | : FRABE
N )|
Y !
4> Ry bk 2 [A) JRER k2 A)
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& 4-41 AEFESEEBISE R SR REE

PIAMT S5 HIAE LDT HARAD B AN E5 8 Bl 175 (1) 9 28 AR 152 B 0 - FE bl Dy 0x0000; Bt PR A 0x03£F,
SEPRBK N AMB. RIPLAE LR PR BE 28 [ I A “ %7 BOARRS RO B 511 45 i A QR A Ei a0 B AT A2 1
bk 0 FFEEIF H T 3A KA 2 1L, BT LB 18 BB M b 0 FFihkk. 7E head F& 54w tH )
H bR S DL R B 4459 B RS WG SR, ARSI 2 201 L B 4-42 Fios e

User stkl |¢— {T%% 1[04
Taskl Code

Task0 Code
krn stkl |<4— {£% 1 HZR
TSS1 B
LDT1 %

{ krn stk0 |<€— fE5 0 AR

114 0 A% 1 A2 {

A HF Linux WA
{155 S5 MR o

TSSO B
LDTO B
init stack |€— WAL, HRATSH 0 AR
GDT
IDT

o A 4 SR IR T R {

HIth v EARS

0x0000

&l 4-42 PRBRIGSCHFIRTFES head RGBT S HREE

H T4 TR 0 FOARREAS e B AR I BUEL A BRI 3 (ARRS AT , 1E H TR [ 45 4 A2 vT AT,
R MW aR A GDT IDT AR S &5 5, BATEAIH Bk B8 4 IRET RJEZ0E1TE 1 MES. Bk
SEPUT R TENIUAHERE init stack PN TR E — /MRS, BIEAES 0 10 TSS BUER M BT S &
1748 LTR H LDT BOAFERFINEE] LDTR H1LAE, E4ES 0 B~ #Fa%t (0x17:init_stack) FRALFEER
(0x0f: task0) PARAREZFAAAEENERSF, SREHATHRWR[EIFE S TRET. %154 29 AR F AT
EHENAES 0 I Hder, WEBREIES 0 Min B AN, JFH# PRI £ BN CS:EIP 7
e, MM EPATIES 0 FIARID, SERC T MR 0 BIREAL L 3 AR5 4% HI 4645 o

NT R 10 Z2RUIEIT TS, head. s FEFHIEE I 8500 H 8253 [FIEIE 0 W B LR 10 28
) W IS e 8259A Kk — AN BT R INTE RIS 5. PC ALAY ROM BIOS FFHLAS EL47E 8259A HrE i) 4 rp
Wi KA 5 W B W & 8, UL RATTH B 8 AIAHE I FE ip $ATAE S VIt o AF 55 U ) S8
TERBE current BET YFTIZITIES S . WHE current M4HTE 0, AL 1 1 TSS i F51E Mt
TEBPAT B LR S, IR EES 1 3dr, Bk .

FEMESSAEPATHS , 28 S48 — A F R ASCTT FE N A7 5% AL 71, SR )5 VA F R 48R Wi il int 0x80,
1M1 2 G0 i F AC B FR U 2 1 FH — AN 8T B ) 775 5 b PP, e A8 AL PR BoRfEf 5 b, R
OERF BRI B T — M EIL R TR, (BN T —RERFARF A E. SRl — N EfE, 1%
ARAG 2 A PG PR B A ZE IR — BEITA], AR5 Bk BT S5 RIS T U b R SR IE A PAT, EREIT T 10 Zf0m
KA T e, WIS E 5 — MES 21817 STAES A, T8 AL PR GEFITR A,
MAT5 B 1847 AL FIREAFUFERE B o IR P IB T BRA T B B — £ B 2/ A F—E 8 75
A R S E AN W R TEBE R b, WL 4-43 R
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£Z Bochs for Windows - Display

5 E: o | USER  GCepy  Poshe  snapshot Reset Poper
= | Sy ,
, ]

COMFIG a

BEBAAAAAAAAABBEBBEBBEAAAAAAAAAABBBEBBEEBEAARAAAAAAABBEBEEBEBBEAAAAAARAABBEBEEEEEA
AARRAANAABEBBBEBBEBAAAARAAAAABBEBBEBBEEAAAAAAAARBEBEBBBEBAAAANAAAAABBEBBEBEBEBAAA
AAAAAANBEBEBBBEBBAAARAAAAABEBBBEEBEAAAAAAAAAABEBEEBEBEBAAAAAANAAABBEBEEBEBBAAAAA
AAAABBBEBBEBBAnAAAAAAAABEEBEBBBEBARAAAAAAAABBEEBEEBEBANAAAAAAABBEBEBBBEBAAAAAAAAA
ABBBBBBBBBEAAAAAAAAAABBBBBBEBBBAAAAAAAAABEBBBEBBBAAAAAAAAAABBBEBBEBBBAAAAAAAAAAD
BEBBBBBEBAAAAAAAAABBEBBBEBBAAAAAARAAAABEBBEEBEEBAAAAARAAAABEBBBBBBEBAAAAAAARAABBBE
BEBBBAAAAAAAAAABBEBBEBBEBAAAAAAAAAABBEEBBEEBEAAAAAAAAABEBEBEBBBEBAAAARAAAAABEEBEE
BEBAnANAAAAAABBBEBEBBEBBAAAARAAAABBEBBBEEBBEAAAAANAAAABBBEEBEBBAAAAAAANAABEBEEEBEE
BAAnAANAAABBBBEBBEBBAnARAAARAABEBBEBBBEAAAAAAAANABBEBBBEEBEAANAAAAAABEEBEBBEEBAA
AAAAARAAABBEBBBBBBAAAAAAAAAABBBBEBBEBBANANAAAAABBBBBEBBBBAAAAANAAAABBBBBBEBBAAAAA
AAAAABBBBBRBBBBAAAAAAAAABBBEBBBEBBAAAAAAAAAABEBBBBBEBAAAAAAAAAABBEBBBBBBEAAAAAAA
AAABBBBEBBEBBAAARAARAAABEBEBBEBBEARAAAAAAAABBBEEBBEEBARAAAAAAARBEBBEBEBEBAAAAAAAAA
BEBBBBBBEBAAAANAAAAABEBBBEBBEBAAAAARAAAARBBEBBBEEBEAAAAANAAABBEBEBBEBANAAAAAANABEE
BEBBBBBAAAAAAAAAABBBEEBBBBBAAAAAAAAARBBBBBBEBBAAAARAAAAABEBBBBBERBAAAAAAAAAABEEEB
BEBBBANAAAAAAABBBEBBEBBAAAAAAAAAABEBBBEBBEBAAAANAAAANABBEBBEBBBBAAAAANAAABBEEEBEE
BAAAAAAAAAABBBBBBBBBBAAAAAAAAAABBBEBBBEBBAAAAAAAAABBBBBBBBBAAAAAAAAANBBBEBEBBBBBA
AARARAAAABBBBBEBBEBAAARAARAAABBBEBBEEBAAAAAAAAAABEBEBEBBBBBAAARAAABEBEBEBBEBAARAAA
AAABBBBEBBEBAAAAAAAAAABBEBBEBBEEAAAAAAAAAABBEEBBEEBEAAAAAAAAABEBBEBEBEAAAAAAAAAA
BEBBBBBBEBAAAnAARAAABBBBEBBEBBAAAAnAAARBBEBBBEEBAAAAAANAAABBEBBEBBEBBAAAAAAAAAABE
BEBBBBBEAAAAANAAABBBBBBBEBAAAAAAAAAABBEBBEBBBEANAAAAAANABBEBBBEBBEAANAAAAAABEBEE
BEBBAAAAAAAAAABBBBBBBBBBAAAAAAAAAABBBBEBBEBBAAANAAAANABBBBBBBBBBAAAAANAAAABEBBBBBE
BBAAAAAAAAAABBBBBBBBBBAAAAAAAAABBBEBBBEBBAAAAAAAAAABBBBBBBBBAAAAAAAANABBEBEBBBBE
AARARAAAABEBBBEBBEBAAAAARAAAABBEBBEEBEARAAARAAAABEBEBEBEEBAARAAAAAABBEBBEBEEBAAA
AARRAANBEBEBBBEBAAAARAAAAABEBBBEBEBEBAAAAAAAAABEBEBBEBBBAAAAAANAAABBBBEBBEBAAAAAA
AAAABEBEEBRBEBAAAAAARAABAAARAAAAABEBBBEEBBEARAAANAAACABBEEBEBBBEBAAAAANAAAABEBEEBEE

| CTRL + Lbutton + Rbutton enables mouse [ B [nom

4-43 FBEAZSITHRESERERL

P 4-43 FTAI2E Bochs LB P52 7150 Py KR DI BESL RO . AL E A 20RO, 2P oG
ST LSRR — NP C o SR T PC LSRR T — AR B sf 0 38558 o 0 Ao
BB L AR T A LAt 7 e T — MERAFP BTACIRARF . 4 DA I, R
AT NPT, TR AL B LSRN C L AR PR

T boot. s il head. s FFF IIVFAIERE . 41 X M P B R DI RE (7 7 15 B A 13
T R ORI
4.9.2 5|FERIFEF boot.s

9T REBLRFRI L, 551 S 2 DR (LRSI K RE AR 16 /MBI I head 103, JF LI
BEAF T ROM BIOS BRI BLA) T 5, BIAERT o G R AL ST 5 3802 8. 315 Limux RZEeh

fEHHIATE . Linux REELAE NI SR E 8259A s hilits i, FHHEI gh ki SR A5 5 0 N 2
il 0x20 £, FEAIUIIZ I “ WIS S REER T - E N R

01 ! boot.s f&fF
02 ! BRI A BIOS H W N AZARES (head 1RAS) BIN#ELEI N AF 0x10000 &b, SREFEENEINAT 0 4b.
03 ! BEFANRP A, HBEEBINTE 0 Chead RID) HiR4kSHE1T .

04 BOOTSEG = 0x07¢0 | BISRX (KRR # BI0S hnk 2 N AE 0x7¢00 4b.

05 SYSSEG = 0x1000 I W% (head) SEhn#kz] 0x10000 4b, SREFENE] 0x0 4.

06 SYSLEN = 17 PR o R s KRG X

07 entry start

08 start:

09 jmpi go, #BOOTSEG ! BRIEBREE 2 0x7c0:go Abo HATREFNIEITI BT B ar /788
10 go: mov ax, cs U N 0. iZBEIEA)SHE CS 2RAF R nE N 0x7c0 (JFRN0) .
11 mov ds, ax ! ik DS 0 SS #BFE M 0x7c0 Bk .
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

mov
mov

Ss, ax

sp, #0x400 D kB . HET R TR RiniFE — a2 mEmT,

U IR N AZARS B N AF 0x10000 FFER 4L

load system:
mov
mov
mov
mov
Xor
mov
int
jnc
die: jmp

dx, #0x0000 ! FIH BIOS #Bi int 0x13 ThAE 2 MR BhALEEEL head £R65 .
cx, #0x0002 ! DH - Wf3k*5; DL - RBNERS; CH - 10 frREE 51K 8 s
ax, #SYSSEG VCL— i1 7. 6 ZHIES R 2 47, A7 5-0 IS (A1) .
es, ax I ES:BX - BEAZMHXALE (0x1000:0x0000)

bx, bx I AH - SREIXIIEES; AL - FRIEMEXE (17 .

ax, #0x200+SYSLEN

0x13

ok load DB R AR B 4SBT, BIBEIEIR.

die

VBN EI BN AE 0 TFaR AL JER83) 8KB 71 (AR KEEANELL 8KB) .

ok load:
cli DA,
mov ax, #SYSSEG | BEhIFiE A B DS:ST = 0x1000:0; HALE ES:DI=0:0.
mov ds, ax
Xor ax, ax
mov es, ax
mov cx, #0x1000 D R BRI 4K K, BIRES—AF (word)
sub si, si
sub di, di
rep movw I JUTEEBIDRS.
! n#k IDT A1 GDT &bl 25 /£ 4% IDTR F1 GDTR.
mov ax, HBOOTSEG
mov ds, ax ! ik DS EFrfe A 0x7c0 Bt
lidt  idt 48 U N# IDTR. 6 FHERAER: 2 T RKE, 4 TR MR,
lgdt  gdt 48 ! Jn#% GDTR. 6 FHiH/ER: 2 FHREKE, 4 T HE,

44 1 BLEER R A7 CRO (RDNLERIRE T, HBEAGRI B, BUEFEFTE 8 XA GDT A2 2 A BUiid .

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

mov ax, #0x0001 ! 7E CRO R BRI HEAANRE PE (AL 0)
Imsw  ax I ARGk R BRE B ETR R B, W2 0 4.
jmpi 0,8 DOy U BUE O BUA R . 1ZB R A b2 0.
I THRERFERFR DT ALK, HFPEE 3IANMBRWRT. £ 1 MH, 72 MR R HR R .
gdt: .word 0,0,0,0 ! BHEIRRF 0, AH. BARRIUE 8 F .
.word  OxO7FF ! BUREIATF 1. 8Mb - EFRKAE=2047 (2048+%4096=8MB) .
.word  0x0000 | B R hE=0x00000.
.word  0x9A00 DORARRLEL, W/ AT .
.word  0x00C0 ! BYJB M RO EE=4KB, 80386
.word  OxO7FF I B 2. 8Mb - BXFRACAE=2047 (2048%4096=8MB) .
.word  0x0000 B E=0x00000,
.word  0x9200 DORHEEEL, iR
.word  0x00C0 I BB YEBURLE=4KB, 80386,
| T4 A2 LIDT 1 LGDT #5414 6 E i AE % .
idt 48: .word 0 I IDT RKJEA 0,
.word 0,0 ! IDT AL MEFEHIE B2 0.
gdt 48: .word  Ox7ff ! GDT RAKFER 2048 75, WZE4 256 NIRRT
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65 .word  0x7c00+gdt, 0 ! GDT RE MR H L ZE 0x7c0 Befffm% gdt Ab.
66 .org 510
67 .word  0xAA55 ! SIS R AR E. DALTFIISEXEE 2 Tk,

4.9.3 ZEFZHZIERF head.s

FEHEN RS, head.s FEFE IV AEE IDT. GDT R FEEFE SN TiHFEF ALK F i
V&I, WA T 55 Linux 0.11 NAZEARRS X IR E VR EF— 3. R, AR R A%
4T DL E S boot.s P E M IDT 1 GDT F#ALE, BENGEXUMHHRGTRIA],

01 # head. s A% 32 fi R BEANI GG BEACD . B e R W ARAS . &R G0 T P A RS A0 7 AT 55 AR A
02 # fEWIIRAL SR G REF BN BMESS 0 JFARIAAT, JFAEMS B b rdZ ) BT HR55 0 A 1 2 IRl R D) et e

03 LATCH = 11930 # B ESYIETHEUE, RIEERS 10 =R R0k — IR g K.
04 SCRN_SEL = 0x18 # BEAE RN WA BOE BT

05 TSSO SEL = 0x20 # T4 0 1) TSS Brik 547

06 LDTO_SEL = 0x28 # T4 0 [ LDT Bk 45 .

07 TSS1 SEL = 0X30 # f£% 1 i TSS Bk H4 .

08 LDT1 SEL = 0x38 # (T4 1 (9 LDT Bk 45 .

09 . text

10 startup 32:
11 # BN Bim B 17 es DS, HEMRBL 2947 2% SS AUMERRTB4T ESP. g BRI &R M R bk 462 0.

12 movl $0x10, %eax # 0x10 /& GDT &l BOk B4

13 mov %ax, %ds

14 Iss init_stack, %esp

15 # fEH A BB E IDT M GDT K.

16 call setup_idt # WE IDT. Jod 256 AN I T AR IEER AL B R I HE R 1
17 call setup_ gdt & % HE GDT,

18 movl $0x10, %eax # TEXUE T GDT 2 J5 BB I AT A B ar 4745 -

19 mov %ax, %ds

20 mov %ax, %es

21 mov %ax, %f's

22 mov %ax, %gs

23 lss init_ stack, %esp

24 # WE 8253 EW . AR IEIE 0 W E RS 10 ZAb[a s 6 2% Ak — AR WS R 5

25 movb $0x36, %al # T WEME 0 TAEET 3, THEWIME R A .
26 movl $0x43, %edx B 8253 A | A AR S i H

27 outb %al, %dx

28 movl $LATCH, %eax # WA THHEUE S A LATCH (1193180/100) , BI#5iZ 100HZ,
29 movl $0x40, %edx # EIE 0 B I .

30 outb %al, %dx # o UAEHIEETHEUE S N IEIE 0.

31 movb %ah, %al

32 outb %al, %dx

33 # fE IDT 55 8 AL 128 (0x80) ThiAb 4y 7l 6 B s Iy b I 1 H R A5 A1 JR e 1 FH B I I 1 R 44

34 movl $0x00080000, %eax # HIWTFET IR NAZ, B EAX 2 W AZARES BUE PR T 0x0008
35 movw $timer interrupt, %ax B EEN T IRR AT BOE B A W A ERRR bt .

36 movw $0x8E00, %dx # T IRALRE 14 (BRI R 0 BREERAE A .
37 movl $0x08, %ecx # JFHLIS BIOS & IS b e &5 8, XEEREMHE.
38 lea idt(, %ecx, 8), %esi # 2 IDT IR FF 0x08 HukikJHON EST o, SR J5 B B FR AT .
39 movl %eax, (%esi)

40 movl %edx, 4 %esi)

41 movw $system interrupt, %ax t WE ARG G IRAR . ARG AAERE .
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42
43
44
45
46

movw $0xef00, %dx
movl $0x80, %ecx

lea idt (, %ecx, 8), %esi
mov] %eax, (%esi)

mov] %edx, 4 (%esi)

# BRI TRALRE 15, FERLZL 3 BIREP AT
# ARG =52 0x80.
# {0 IDT AR RF I 0x80 HubLAN EST Hh, SRJ5 B B IZFR 7

ATH 47 1, BHERNTARENENESS 0 (E55 A) FHATRERIEHERR N 7%, FEHER N ST A il el i (37 5

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91

pushfl

andl $Oxffffbfff, (%esp)
popfl

movl $TSSO SEL, %eax
1tr %ax

movl $LDTO SEL, %eax
11dt %ax

mov]l $0, current

sti

pushl $0x17

pushl $init stack
pushfl

pushl $0x0f

pushl $task0

iret

# AR E SIS EFLAGS W I B S hr &,

# BRSSO [ TSS BUEFATINEEIE 55 % 4745 TR.

# L4501 LDT BUABFFINE 2 R A fF R 2 17 4% LDTR,
# TR A1 LDTR R F AT n#E—ik, LLJE CPU & HahibH.

# AL S 0 fRETE current ZFE 1,

# PUIESTJa R T, JRTEAR S G R bR BI85

# LS 0 HaT R AR B ERRBD BB,

# EHERRIREN AR (AT DLE B4 ESP AKR)

# AR AR EN .

# TR AR BOE AT AR

# RIS IRE AR

# PATHBHREIFES, AWMU BIRAE 3 K114 0 AT .

# LT AW E GDT A IDT IR IG I 1 725 .

setup gdt:
lgdt lgdt_opcode
ret

# {1 H 6 F 1 HAEE 1edt opcode W E GDT KA EAMKEE.

# KBRS B IDT KRBT 256 ST TR FF 9 ] — S BOAME, S FBOA R b b7 A 2
# ignore int. WEMEARIIHE: AL eax F edx ZFAFA0H 43 il B B AP BRI\ A I T4 R 45 11 0-3
# M 4-T FATRINE, RERZ A A EE IDT R IR s BOA P Il T TR R 7 25 .

setup_idt:
lea ignore int, %edx
movl $0x00080000, %eax
movw %dx, %ax
movw $0x8F00, %dx
lea idt, %edi
mov $256, %ecx

rp idt: movl %eax, (%edi)
movl %edx, 4 (%edi)
addl $8, %edi
dec %ecx
jne rp idt
lidt lidt_opcode
ret

# HEFTE 256 AW TREIR R B D BRI BT AR
# WEB LS R E R R IIR R R,

# TN 0x0008.

# oW TR, AR 0.

# TEIEITE 256 N TR T,

# a6 FATEESUINE IDTR F A5 .

# R TR . BCARDARLEIHE AL PP AT RoRE R B B FTEIR 80 X 25 AT

write char:
push %gs
pushl %ebx
mov $SCRN SEL, %ebx
mov %bx, %gs
movl scr loc, %bx
shl $1, %ebx
movb %al, %gs: (%ebx)

AR EA R EERS, EAX B E M SR .
# WRJE1E GS B2 RN AL (0xb8000) .
# MR scr loc FHLH A7/ S~ BIE .

# DORPE A RN — AR, B4
B SZPR SN BT L 2o A A2 2 2.
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92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

shr $1, %ebx # EFFFRB R RN RO EERR 2 01, SERALE ST
incl %ebx # N —ANERRAE . A6 E KT 2000, WEAL O,
cmpl $2000, %ebx
jb 1f
movl $0, %ebx
1: movl %ebx, scr loc # eI B ERAAER (ser_loe)
popl %ebx # B RS ARANE, R,
pop %gs
ret

# DL 3 AP BEAR . BRINFPIT . E I oh rAT 2R 8 F v B
# ignore_int RICAMIPWALIREF, & RG7E T HAL W, WEAERRE LER D78 C .

.align 2
ignore int:
push %ds
pushl %eax
movl $0x10, %eax # HOLik DS RN SRR, ROAFREETE T Wi,
mov %ax, %ds
movl $67, %eax # 7E AL HAFIRERE C RS, A ERET BonERR L.

call write char
popl %eax

pop %ds

iret

# OTER TR . b EERATAE S VIR R .

.align 2
timer interrupt:
push %ds
pushl %eax
movl $0x10, %eax # B oeik DS ¥8 M AR B
mov %ax, %ds
movb $0x20, %al # SRJE L2 SOV HABBE A bk, BTIE) 8259A ik EOT .
outb %al, $0x20
movl $1, %eax # HEFIW TS, HRAES 1 WEPITIES 0, iR,
cmpl %eax, current
je 1f
movl %eax, current # A YAES A0, N 1 N current, FFBEFEEIFS 1
1jmp $TSS1 SEL, $0 #XPAT. EEBER M ELCH, ERES .
jmp 2f
1: movl $0, current # AMETESE 1, W 0 f£N current, FEBEEEFESS O
1jmp $TSSO_SEL, $0 # AT,
2: popl %eax
pop %ds
iret

# RGEHFW int 0x80 AIFET . 1Znll A — /MR TFHRF IR
.align 2
system interrupt:

push %ds

pushl %edx

pushl %ecx

pushl %ebx

pushl %eax
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145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197

movl $0x10, %edx
mov %dx, %ds
call write char
popl %eax

popl %ebx

popl %ecx

popl %edx

pop %ds

iret

#

#

T 561k DS $8 1A A% B .
RIFRAH B R TR TR write char, EIn AL FHIFFRT.

current:. long 0
scr_loc:. long 0

.align 2
lidt_opcode:
.word 256%8-1
. long idt
lgdt opcode:
.word (end gdt-gdt)-1
. long gdt

.align 3
idt: .fill 256,8,0

gdt: . quad 0x0000000000000000
. quad 0x00c09a00000007ff
. quad 0x00c09200000007ff
. quad 0x00c0920b80000002
.word 0x68, tss0, 0xe900,
.word 0x40, 1dt0, 0xe200,
.word 0x68, tssl, 0xe900,
.word 0x40, 1dtl, 0xe200,

end gdt:
Lfill 128,4,0

init stack:
.long init stack
.word 0x10

# T RES 0 /Y LDT B i R B Bk

.align 3

1dt0: . quad 0x0000000000000000
.quad 0x00c0fa00000003ff
.quad 0x00c0£200000003ff

0x0
0x0
0x0
0x0

#
#

#

#

=+

H H# H H H H B

= H = H

e R

.

#
#
#

HHES S O D .
FEREHALRLE . e BB AT .

fR#X IDTR ZF 7851 6 F i Ed. REEAIEME.

INEK GDTR 27 A7 4300 6 T HRfE . RS AL

IDT =5/, 3t 256 NIHIARF, A8 %77, L 5H 2KB.

GDT . B 1 MERFFAH .

52 MR WAV BR R . HOE PR 0x08.
B3 AN ARSI B R 1 . R PR 0x10.
B ANRERNABRMERRT . HEERFE 0x18.
555 /M2 TSSO BB 7. HIEFEAF 2 0x20
556 /M2 LDTO Bl 7. HIEFEFF /2 0x28
BT AR TSS1 BN IR RF . HIE SRR 2 0x30
8 ANME LDTL B IR RF . HIEFFEAF 2 0x38

WG N HERR 2 (A

WIHE N AR 20 %k SS:ESP HEARFE 4 {H .
Wk B mFE O & .

A B[R] PN AZ B0 B

8RR, A
552 N R AR BAMIR T, X RIEFERT R 0x0f,
55 3R RS B IR Y, W ROEFERT R 0x17,

# NHRZAES 0 /) TSS BU A A TERE AR5 % 7 BHEAE S VI A ST

tss0: .long 0
. long krn_stk0, 0x10
.long 0, 0, 0, 0, O
.long 0, 0, 0, 0, O
.long 0, 0, 0, 0, O
.long 0, 0, 0, 0, O
. long LDTO SEL, 0x8000000

/%
/%
/%
/%
/%
/%
/%

back link */

esp0, ssO */

espl, ssl, esp2, ss2, cr3 */
eip, eflags, eax, ecx, edx */
ebx esp, ebp, esi, edi */

es, cs, ss, ds, fs, gs %/
1dt, trace bitmap */
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198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236

.fill 128,4,0
krn_stkO:

# XGRS 0 AR T4

# THAES 1B LDT RN AA TSS B2

.align 3
1dtl: . quad 0x0000000000000000
. quad 0x00c0fa00000003ff
. quad 0x00c0f200000003ff
tssl: .long 0

. long krn stkl, 0x10
.long 0, 0, 0, 0, O

. long taskl, 0x200
.long 0, 0, 0, O

. long usr_stkl, 0, 0, 0O

. long 0x17, 0x0f, 0x17, 0x17, 0x17, Ox17

. long LDT1_SEL, 0x8000000

Lfill 128,4,0
krn stkl:

# 21 AMRR, AH.
# B 0x0f, FEHhE = 0x00000.
# OB 0x17, FEHhE = 0x00000.

/% back link */

/% esp0, ssO */

/% espl, ssl, esp2, ss2, cr3d */

/* eip, eflags */

/% eax, ecx, edx, ebx %/

/% esp, ebp, esi, edi %/

/* es, cs, ss, ds, fs, gs %/
/* 1dt, trace bitmap */

#OXRAES 1 N A . FOH AR B A A an Ak A A

# RHRES 0 FES | RER, e NERERTR N AR

taskO:
movl $0x17, %eax
movw %ax, %ds
movl $65, %al
int $0x80
movl $0xfff, %ecx
1: loop 1b
jmp taskO
taskl:
movl $66, %al
int $0x80
movl $0xfff, %ecx
1: loop 1b
jmp taskl

Lfill 128,4,0
usr_stkl:

# B LAk DS $R M S I RS A B .

# AT A R RS, B DX a) 4 .
# EFHEERITR AN N AL T,

# PATRGWAH, BRFERF.

# PATIEIR, RLZERIEH .

# B BIE S AT AR A AR 8 B oR 74T
# TR TR BN AL FFAEE .

# PAT ARG, BoRTAT
#OGERS— BN E], IFEEEE BT AR A AR ELIE A S

#OXRARS 1 R T
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5.1 Linux PRI

5% Linux WA R

AT RN T Linux W ROSHIBGAUR ARG, SR HATHIA T Linux WRIRICES B 3
ASIGR BT H o MU0 R B LR E AR TR O R B FRA BN EAE, M
PR SCAE Linux/ H 3% F 55—/ SCPF Makefile TP, RHE— (7 (RRIHEAT WEARVERE L] . 738 P 38 AT L)
B P RIRIREDI B SR, 27T DME B RS TR B (3 B T E R 47 T B2t
R, B BB TR PO A AR K 2% A58 P 7E DIEAS B2 W 26 5 51 30 51 X 80X86 {2
HRIE 177 R TR

— A JE A S 4 WAL T SRR G B RS R L SR
LB 5-1 . JH P LR A A6 A B Internet S B2 F AT/ £ 07 ) P L TR
A 2595 55 A2 565 P 7 SR 0410 TR 25 A2 1 R 60005 D O . 2 Limu #04F 355 L,
OB ALE X B0 G0 shell fr 4 ARHE R4 LB IREE P B L1 25 RAURT s HRA1E RS0 I R
SEAF BB, T TR RR A URA R SR

R AR
BAE RGNS
BIERG A

W RS

& 5-1 ERGAEMER S -

Linux WZIEZRBEHUE N 15 THEHUE AT S, SCHUG R AR 0 (X 2 A 22 R 42 1 4548
PR REXHREAE BRUR AT 1], TSN BB P R PSR A AN A S AT PR A AR 1) RE UL 1
FEARBEARF, FATESEEET Linux 0.11 A A RIS, & B Linux AR IOEEA A R 45 M.
TR BT R 5 0 JRARES Y BLRY JUAS B R S5 AT W . S m iR 7 I Linux 0.11 Y% 7
RIS BE I 7 ik

5.1 Linux AiZiER

HAr, e RSk g i =X 32 BT 25 o B s Y AZ A AN 2 G i A X . T A T BT
VERE Linux 0.11 W%, WERA 7o ANZE. SRR = 200 SR WA AID S5 F B . $UTIE
FEMR, AR Z A I B R IR R A i

ERNBEEEXNRAF, BERGRMERSFREN: NMHERFEHTEENSEERIT RS0
Fi48 4 (int x80), ffi CPU M J'Z (User Mode) VJ#:E#%.00% (Kernel Model), 285 #AE RGHR G H A%
IS HUE AR € R G RHIRGS IR,  TX E8iR 55 R85 WIAR H8 75 25 5508 FH RS2 (1) — B S HRe e B DA 58 1
R I ThRe . fETER T SRR T T BRI SS JG, #84E R U CPU W% QAT I 25, TR [E]
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5.2 Linux W% RGIE R L

BN R P QRS AT IR T RS . DIEBEE I E, 3 AR A Rt T S s D =N R A
MRS ERTFZE AT RG ARG ZASCHFRGHARKRZ R WK 5-2 Fos.

& 5-2 B AR B B4R EY

5.2 Linux IR & F R G

Linux WAZFZH 5 AMESHRG, B3 0. SRS, WIS, U RGp. it
TR ) A SRR [ 24 32 LA B

HERR VR FE R SR £ B4 i RE XS CPU BEIR A FH o I R LI 7 FEE SR s 2 24 B FE RE S A 7 B L U
i CPU, [l R IIE P A% g S B MR AT RE A 54 . N A7 SR F T i R BT R R e 018 22 A L L8
WAFIX, (AR, PR BGOSR BN A B 30, 148 Linux SCREERE(E FH LL PR N 77 2S (B BE 2
N2 & . 0T LRI SO R Ge 2 I AN F 16 O A7 B B B B A A7 i s 4 B2, R B B Ag#t
B3k . SCIF RG] TSRt SRS & I RS I A6k o R U SCAE R e b iot ) i 1R A SR A7 i 1 2%
PRAE— MBSO, BRGR T SRR A AN RGN . AN IR LI R S AN E RS A 2
P &R Guks A MR EE T KRG T SR 2 Pl RE 15 B s #e 7 o 232 B HUR (Xt 2
Tl DO 28 38815 B 94 (1) 7 1) I S RV 22 P 28

XU Z A AR R WL 5-3 Fiom e HApFELRARR e Z BRI R, R A EAERS />
FoR Linux 0.11 HE R SEHLI#4> (M Linux 0.95 WA TFERIZD LRI SCE RS0, 10 W48 1 1 S
£ 0.96 fRAH ),
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5.2 Linux W% RGIE R L

WAEREEE Jeo

\
\

BRI EE ﬁﬁ@ﬁﬁg
e

----------

Em

----------

& 5-3 Linux P& REEREN LB KFIXFR

P PEITT LAt (LA A 2 R s e 7 AP ARG 2, DR B T 7 B S R U B R e ok
g CE5) SEIET e, @, —MERSES R T, MR ERAE s
ATk SRIEAT . BN, 24— R R A S B R, KB IK SRR Yk AT BETE A Bh R AL e
B Z R O S ARG, T SN B IE W R G P A 12 R Rk akig AT . Ak 3 M
et 2 B 2 JE IR 1T 5 R R P A AP AR AR R R

HoAth JUAMBEER AR R LA KR, (HFEAREE., HRERE T R 505 2048 N7 BRI
HE— 1 ERE T I B N A7 1) JERR (R1IEAE 7 R G 75 AR S W A7 B2 R SRR E A2 IE S ML
il o XA AL S0 VE P A HERE U a8 A7 00 R — A X DA AT R () AS R 3c e . L SCPE R Guth & 4F
FH M 2845 TR ST RE 48 S0 R 88 (NFS),  [FIREH RS WA HL T RGN AU (ramdisk)
o T NAFE BT R G 28 H S R GOR SR N A7 B B A 4 1

1 B N AZ AR R AR e, FRATTIE AT LAARE Linux 0.11 PRZURACHD i 25 460K P A% AR e 2 ]
R 5-4 B BAE B 4574
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5.3 Linux PO P A7 A0 BRN 4 A

[ B R k
S
| WM OE | g
R ?ﬁ """"" N
RGWAIED
:___‘__E'_‘__‘:ﬁ_é‘___:
BT 452 Y ﬁfi%fﬁﬂ I'_'_'_'_'_'_'_'_'_'_'_'_'_'_:
R FRE | WERE |
FRBE : Higy , e
BRI R
1\
A y \ 4
| WP | ws
| fifi ok |.'. TR

[&] 5-4 MHALEHIHERE]

HAr WA LA TTHE, BR T REESRTAE DAL, FAMRLZE T HE 73 i B A RZ IR ACRS ) H 4141
2 A

B 1R D2 gy 1 RRAOC R AL, A X SR G 2 O T A B IE T BT X
NI T R G802 FT B A7 2 BO AW (o] pR i, 4T B o et A5 B R BB K — S8 R G R B

5.3 Linux R#Z3 MR EIRF1{E A

AT E U Linux 0.11 REH L BB N AZE RS, ARIG 454 Linux 0.11 PYAZ RGN
L, 5 BINEE A AT 0 43 BERN 43 T BEMLAI DL, CPU ZAT 58 E R R 77 e e BATH S5
B Linux 0.11 R4 P AZACRD AIEE DL R S AT S5 P ARIS A A HE 70 e Ol hk . 2R 1 Hbchik A4 2 ik 2 1]
AIRT VR 2R o

5.3.1 YIIEAF

7F Linux 0.11 PZH, N T BRSPS P BN A, 15 RSV BN A kI 4 B LA T
ek, W 5-5 Fios.
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PR AR R R X A FEHEKX
(s

D)
(
leu-% & S e
0 640K’\1M
A7 BIOS ROM

5-5 YIBAEFER IR S E

Hp, Linux WIZREF SIEEYEL N AE T LRI 5, B2 T R SLAH 4 B At S8 He v %3 FH 1) v T 2%
XSy (R EHIBR R8T A AZEF ROM BIOS At i FH 1 P A7 b 640K--1IMB) . 24—/ FE 5 22
BERHR & I EHRR, RS IR R R mEZ MW X s A BRIk LR, RS
RSB EIR B mEZ M X R, SRS RS ISR T S BAE M W % b AR RS 3 A HE T
FE 7 0] LURE B R FOS R (0 2 NAFIX . AR P AE A 32 I AZ XIS, 9 [ RE i 2 82 1) P A PR A7 5 R ASE R
P, IFEFERIE TR . S TS RAM BT RS, TN XCKEREE R d:—34),
P R AP R -

HTHENLR G & S bR B N AE A 2 A I, Rtk CPU Hid s R R AL 1 N A7 B L X R i
FINAFEBHAT A R E . 1E Intel 80386 M LLG R CPU H42 4L TR A& H (A R8t: WAF
1B Z48 (Segmentation System) 14371 R4 (Paging System). HHQTUEH RS A WIREN, HAS
7 s gk e R R M. N T RARGEHY B NAE, Linux REEFER KA 7 NA7E2 BOFH4F 0T
B

5.3.2 At z=a) &

Linux 0.11 A%, TEREATHEMEWU AR RS, FATTRR 20 e 7mid 3 Ptttk DL R EAT 2 (] P A8 e Mg
a. T2 GHEFD) WERAZ EHE; b, CPU M2kttt c. SRR Ny AEH .

RERLHEE (Virtual Address) A48 FHFE T 7 A2 1 H BOZE B A5 LB Y A B8 bk 95 A 350 43 2E R 1 ko [A]
NIX P 23 A BRI B A B PR UG I R N AT, T R B 2y Bt bk A A ) Ak B S S A
X N B A b, DRI R R O R R . R hE A 1A GDT W ) 4 SR ik 2 A A
i LDT Wbt it Rtk 25 R Rl . IR RRFFI R 513870 i 13 MR &R, I EIX 4> GDT 1 LDT 1) 1
ANELHRAL, R Intel 80X86 CPU SLAI LR 5] 16384 MEFEAF. 5 RANBUAK B # B KAH 4G, NHK
RE A HE 7S [A] VO & 16384 * 4G = 64T,

2l (Logical Address) &35 HFEF A 10 5 BOAH G I AL Hohk 5 7 o 7E Intel FRAE T EP 2
FRFEFPPAT ARG BEBR K P (i mAs ke (B ARAS B BaRBe e o MR R 52 hET
KEIE, T BRIy SO AR 2 SE AIE I, X RGFEN R . A SRR X 2
BRI OE S, TR S G R oE HEbbE

L PE bl (Linear Address) J2& REfbldtht 209 b bk A e 2 1A) b ) 2, S b T 28 AT - Ik P9 A7 25 )
(FRALE MR b2 ) AR bl . FEPARRG &7 A B o, Bl U2 B R A ik, i _E AR 2 B
FEHHE A R T AN R L . WS B T 2 TUNLE, A 2R P ki v DR AR 4 DL AR — N R L
A Ja A T, A Ze e b B R 2 Y E bl . Intel 80386 [k M HuEZS (R 2 &0 4G,
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Yy bl (Physical Address) /&8 HBLE CPU AMsBHbhE 228 1 S b H N AF A b5 5, /2 bt
AR ) e e e S ik . WA T A DINLAR, TS B2t ki fsf FH 00 E SRR DT 3R F R TR 6 s ) B L
WA JEH 3 AL, A et ik gk B2 o Bk 1

RERAEE (BB AE)  (Virtual Memory) & F8 T EAL 2 I H ZE L SEBRIAE (1 N A7 K15 2 A7
&, e VR m gl s AT bR RGA PN RS 2 IRE Y . X512 KA H thRE e 11
HAHEAERNAREN RS L. — MRS VR T B R K I FUE R T LAE—51 KB i
FEAER . A FRE RS KOS (it 3 A8 Bl LLSE X AMES . SKHUR 7 V5240 5 T 1
SERVE BRI, R BRI R IR REE R R, PR RAE — e B INEE FiglT. Xt
A RN A L T e AT 5% o 7E Linux 0.11 WAZH, RAMET GHFE) #iRI7r 7 B AFE N 64MB
H R A3 0] o K R e )32 AR 1k 3 BB /& 00000000 £ 0x4000000 .

L/ 2 < 5 3 [ R b= LW 2| 1A 1 L2 O P BB = e L e e M B il 1 ey | O S =
QPRSI HUR Y/ U PERe i

5.3.3 A EE

FENTE BRI, — AT 2 S hE 2 Bk B 2 D SR 210 4GB (2
L e hE A (] . FEPREUOR A K 5 IR A A AF BOR A 5T AR 5L — A A7k, 38
R AEAR R A B N 2R e 03B 75 A Z BRIt E R AR T — X APt . R S B R 0 T
HU, WHZZ bbb g2 2] CPU fAMRE B2 b, T ERET I N AELNTE. W 4-4 R,

b
5 0 51 NS A 0 g (o 310

Bl =) o 19 ':> L
C ) ~ o H_J 4 H_J
P GE ) Yo B

[E 5-6 EfMtiE GBiEHNE) F4IRHbIA T RIS T2

CPU HEAT HuhEAR e (RS B2 H RN 1 o i 300 P A7 2 8] 21 P B P A7 25 (8] RO B S ) o R4
PIAE 23 (B PR SR FE—FhoR FH G A7 1), AR e AN 52 S ) B P A7 0 IR ) o s FH P9 A7 ) —
M. 10 BN A SR N A E R 2 .

I B WAAAE T BB SLIIE ? B FIRFIZESAT IRl &%, U— MNP HREEH
—HAEE I N AEE (R EDTE A7 TUR I CAr tHAH B A7 U TE A7), CPU Bt s ZE—Fh vk
FRFIXAEL . X2 IS 80386 M TUA 17 7 i T >RSI o 24— ANERE 51— AN ANAEAE TR 1) N A7
Hohikiy, Wi fik CPU F=A: TUH &S e b b, FRAE g W i Ze Mt il ik 1) CR2 = Fi /7 ds b . DALtk
AFR 1 AR BT AR R it T DURIE & AR TS A DI bk, AT AT DA BERR R G T N i A ) (B
WERE B mEEIE A . R RN AR O TS, A4 ] DUE B A A A 5
TAE RN G2 P X (Swapper) $EPAF HR 387 I AN FH IS DT 0 A8 e 31 gz b X, SRS EER I DT A
WAEH . X A PR SR TNk AL, 7E Linux 0.11 A% 2 7EFE T mm/memory.c F 528,

Intel CPU i Bt (Segment) MIME&RKNTFEF AT T4k, BANBUE T WAEH B FEAS XL L 15 1]
ISR 2545 B o BB KK FIMe LA S A7 F-HE R HE, BUERA TR CPU 78 S A ARy 4850 T Sk
J AN, FH R 7k ey it B 32 AR IS AT WL R P A7 ki 32 R

ESEREAR, SFhb— WAL = 2R H B R E, BES AR ER A4t (B ds), FF
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HE R Y 2 N 64KB. Bt NS HLBEAF AT B — AT T T3 2 as v (lin si). PRk, 4R
P B 25 A7 A A A A7 s P BB, ko] DA SEBRTE M i Ak, DL 5-7 ().

MAE R AIZAT TN, BT A T AR A B2 b Sk B i 2 ik, e — B iR 45 3%
(Segment Descriptor Table) HI3E—HERFFHAER PR FME . R IMETRE BB A7 0h & 75 254k
A AF B ) b . B AR FEABE AN B U7 IR RR AL RO 4545 B -0k 1) AR B A B R A T i
B S — N BN MR L ST, B ERT AR, RPN AR E. AT, RIS
MFHAHLG, BaF A A4 B 1 B R 155 2 o AH BB IR 75 (1 28 51 M LA R B R BT AR AL S, FROMER
IEFEFF (Segment Selector), {AYWAAEIL M 1S NS X8, ERPBATIH—1 W
FEHONE L TR ZE L AR U 22— T4, WAl TREfEH B 7R . X2 H T ERP BT U o — WA
BHRENGEEIRZ, M— 16 MBS FXAZHNE. mEELE 5-7 b)r. FE, mE
PRANE— BB IR R 1 8 L — WA St ik 23 18] X3, T 4 iz ik X 380k 58 AN e g 54k, CPU #4E
2y A Z e X

1P T A l;
64kb (o | n

—

(a) SEMEECUT 4k (b) PRAPEE Fhk

5-7 EEXSRIPEX T T UL HAIELER

R IRAF 5 8 N, HA &G Friid Befe 4t ki 2 [a) e )i af o (kD B B
FIZEAL (BRI BRI EHE B . BERIREAL M A A — 265 B . —ANBEAT BLE LB KK ¥ /2 4GB.

TRAERFF I AT RA 3 PR, BRAHTARER. 2R#HARFFR GDT (Global Descriptor
Table) /& T B ARR TR, SR YA FETH T 5 H U W — WA B A SR IDT (nterrupt
Descriptor Table) fRA7A & X H Wrek 7 o Ab BRI A2 I BA i IR 157 . IDT R E A T 8086 R H I B
HR. N TRETME 80X86 PRI T IEH 1817, TATUAUN CPU E L —/ GDT £HM—AIDT X. &f5—
PR F R R R R 773K LDT (Local Descriptor Table). %KM H T ZAL5 R4, EHGMESH
F—/~ LDT %. {EA% GDT £HIP 78, FA LDT RN NAT S $24E 758 2 (0] FRGR A0, it
BMES LA 70T G AF 2 A VG o X L3R AT DLORAE LR 2R R bk 2 (B (R4 # 7 . R 7k CPU figre
£ GDT . IDT RAMETH LDT &, %N CPU 43 5% & GDTR. IDTR Fl LDTR = AM5E %17 4%
XS EFAF B OB AR X N R 1) 32 A7k MRS AR PR KA. R KA R R NKIEE-1.

Y CPU ZEFhk— B, s H 16 A1 B3 7748 IR B4 K e 6 — N BUH IR 5 . 7 80X86 CPU
i, BEAARTPREAR 3 AERHBARERET MR RGME. 13 MM RSMERZ T EA 8192

(0--8191) MNHIFHIRFF I EFEFFHAL 2 (TD FKFa (4 AN % . #7002 0 WHEFEAFE € 12 GDT

KPR, BNGE LDT R IH#IAR

BAMEFH AT EE T NNEBRA K. FEFRZEhE RN RERaE) B2 T Fhbix e B L
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5.3 Linux PIAZXT PIAF IR B8R 48

rh BRI HEST B . 7F Linux 0.11 H, F2 72 bt 2 28 s bt i B d B2 4 B T CPU B4 R BU IR 77 3=
GDT FlR R A7 LDT. HH GDT Wi stk 2= (A F7 4 /o ik 25 (6], By LDT Mg [ Hh gk 2 ) I R
KRR AR, X AR T R bR A e . B K48 5 LA 5-8 TR

SREEEGT  RIHAGR LT | B
| g
JR#EE 1N KA B Data ! A7 $d
PR SO B RSB tssN fABE Code i
i AL | £% 1
- | o
FH 1dtl o | PR
RAE tss1 EERaR | |
.~ ” |
ORE IO N mamsgE T
W*F/Pﬁﬁ%& ’H(Augk tss0 %ZTEEQ Data : ﬁﬁ}hﬁﬁ
& HRH (syscall) RI3E Code :
H4 B Data |
NULL !
RAZE Code | ff%%pr
k// {£% 0 ' FA AR
NULL \
FE R B ;
N PN B
v I
4 Jay itk 2 ] ' Jey R bk 7 )

& 5-8 Linux Z&%tH Rt zs (8] 4> B &

Bl b 7 A PAME S RS nTUE . BMES I RARR TR LDT A &2 H GDT
IR FFE L — N NAFRB, TR B AR ICE X AT 55 RS BOFI B B iR 77, PR LDT BefR 4, HE
PRACH T R ZERT 24 FA5E0] o [FIRE, BT BTSSR TSS th2 H GDT ik & L —4 W
TEB, H B H 255 2 RS A7 — 1> TSS HlE it tie 1.

YT EER TR idt, ERAENZARIEEF . BHT7E Linux 0.11 WA, WSS 1R IS B
O B A0 73 70 4kl 1) 2 ek b bk = () R oA [F) 2k Ak, HLBR PR —HF, PRt N AZ AR B A e B2
HEH), SAES RS B By 2 AR, 2 WKl 5-10 50& 5-11 fras. fEF5IREBL TSS (Task
State Segment) F T 1EALS5VIHBT CPU A 8l ORAF BUK EAH JAT S5 1 41T AT B F3C (CPU SHTIRED .
BanRtT- U1t K4E 55, CPU ME H /748565 B IR IZAT 551 TSS B, [EIRF CPU 8 A B U) 45 idk
RS- TSS Beh s BRI B &8, LMKE XS MHUTHE, 0Kl 4-37 ffizn. fE Linux 0.11
H, BEMEST I TSS BN B IRAFAEIZAT 55 R ST B 45K o 3 4b, Linux 0.11 WEZ A (£ 2] GDT
KA 4 NMEIRFF (B syscall #IAFFID . M include/linux/sched.h SCAH1 28 150 47 F A9 IR 9 SCERE (an
FHrR) TSR, Linus 240 8 0H N AZI 5 284840 R G0 iR F AARRS IR IX AN T 113 I B

149 /x

150 * Entry into gdt where to find first TSS. 0-nul, 1-cs, 2-ds, 3-syscall
151 * 4-TSS0, 5-LDTO, 6-TSS1 etc ...

162 #/

—_ | —
—_

53.4 A TETE

AR T TR, A 2 P bk R S e AR, I T A 2 SO AT AR e, R A
S RUSEERYIE A AR o 50 BOpLHISRABL, o TONLEI SR VF AT E B ) (A2 RERAAESI A, BUE
JSFRATTH ARG IR EE SR o A8 FH 23 TUHL ] d5c 308 R 3 5 A 24 B 8 A S B B AR 22 1 LK BRINE B T DA ST
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—ANKTTESEH A7 25 (R AR, LR A O RN A B S A B A B . 23 TR 38 588 1 43 BEML A
FIPERE. T4h, TUHbhEAR 6 ST BRI Rl 2 b, AR AT 43 DUAL I A0 BRI 15 it AN 2 B R BUAR e 19
T R AT P R A R

A7) DL BT L A R A 3L CPU BB ANZR M 9 A7 IX 3R 43 A% 4096 #7158 1 TU N AZ T THT . 72
7 N AERS,  RGUEE LA AF DUN SRR T /B . PIAE 53 DUALA IR SEB7 205 43 BEALAIAR ARARL, (H
FEA W B4 5638 . KON THLERAE o BobLi) < By, Pl HaREN RGN EA AR
RIGEMIEHIBRG - HAR > BALEI I AR GRS BRI 7 4 TURIP LA . R T 7E 80X86 LRAF AR T H 4>
TN, T 21728 CRO & E ELaRAr (7 31) B

TEAR FIX PP A7 20 DU BT VAR, AT H R (fE55) AT LA LEsEBR N AF R & KIS 2 10
SRPbhEZS (], N T AEAE 43 VML S E T T 2 P b i B 2 2% A RN B AR 2SR, 80386
AT 0L B R MR . 00 H SRR IS jER I IR A A [E, #B G 4 N, FEHEA T H SR
MU B F 1024 N TURI. P—AN 0T H R — AN TR 3L G 1 BTN AE . T H Sk IR T R T
BN BIAE T R TE D E S D (Dirty), 1 5 H %A

2 1 s bk P BEHbBE () B R WL 5-9 s BRI Z5 A7 8 CR3 PRAFE 2 2T T H R AE Y
WA bl (PRt CR3 WAk v T H St Hhhl 25 47 4% PDBR) . 32 {7 [ 2 M bk 49 43 B = AN 4)
43 A SRAE DT H 30 T3 s 00 R UL H S5 00N DT 3R T0T LA S A8 % 87 1) ) B A A7 DL T A 8 5 DL T Y 1
AL E . KN 1 AR 1024 01, Kb —ANTIR A 2 0] AL 1024 * 4KB = 4MB W17 XN —
ML HFREZAH 1024 T, ST 1024 DR, FH—AN 00 H F 3R R 2 0 LA 1024 * 4MB = 4GB
FREMNAE. B —NTT H 3R nT DA B AN 28 P i kb 2% (8] 5

BT Linux 0.1x R W AT AL S AL A — /N0 H 3R, AT (T B 21 A 22 2% 28 4 b b 2 5]
ZIp 3 Bk A 0] W BB A — R . IO T LRI T B AL 55 EA EAH B AT, eAI# L AU e
FOUHb 1k 7 ) At 5 0] 20 P b bk 2 TR) PR AN TR 2 B, B o7 FEA () P 28 4 bk 2 () Y

31 22 21 12 11 0
T H I JUA A2 1E

£S5 ek N

VB

— —

ﬁﬁilﬁf—‘ b—‘
CR3 F > >

& 5-9 ZetEthit 2Rt TR 2 E

3
>

XF Intel 80386 R4, i CPU FILAIRMEZ A 4G LR PEHBE S 6] . —AMTSS B b bk 75 22 1 Sl
o R B AR ARy CPU AN 2R Mt bk 2 8] A gk, SRJ5 FRAE A 0 H s & PDT (— 4 0ik) M
GIER PT (R UIER) Wb B SChry i thhb vl o N 7T SChr B N A7, AR 22t ik id i — 2
PAT TR B2 HU LSS 2 32 ]9 A7 X AN [F BN A7 0 E . BT Linux 0.11 F 40N HERE 5OR AT H B LA
2 N 64MB, K ARSI RE (1) 4 Hb bk @ 0 E (145 5)*64MB, BV RJ 54 i Ay 28 14 2 1] v (1 1
hhe ANETEFEBET, EAETHRIRIED T HRATE BB 3ERE i b8 bk {8 S b FR A 8 Hohl sl 28 7
ik

XF Linux 0.11 5248, WZIRKE 2 RETTE GDT HH)BAid £17 WUEuR Ko 256, Ho 2 IS A

149



5.3 Linux PO P A7 A0 BRN 4 A

2IARGE, FNERMHMI. K, RG] LUR 2 8 94(256-4)2 =126 M5, I HERHE
JEHZ ((256-4)2)* 64MB 215 T 8G. {H 0.11 W% A T5E i RAE55 %0 NR_TASKS = 64 1, &AME
% @ AEE 2 64M, IF HSAMES AR L bR 2 [ (R UR 67 B 2 (1155 59)*64MB. [K b 4= 5R{T 5%
FIT Ak P F 2 1 i 1k 2 [RD B 64AMB*64 =4G,  JLEE 5-10 fivr. BWFRI T B ARG EE 4 MESIHITE
o PIAZARHS B AN EHE Bl LS 2128 PE U BE 2= [ [ T4 16MB 53, I HARKES FEHE B AR i i 21 [F] — A
X, sEEHMES. ﬁ%lAER<E%0)EmWV“AI”F@iﬁm FARIS A 0 B e A
AR ANEL I s DR AZAT 55 BT o P 0 2 1 k2 ) 90 BB B R ik - AT 55 0 AR BRI S50 9iE B K
MG PEHEE 0 FFUA I 640KB YU, HARTD A Bthse £ E S, I H 5 WAZARS BORERE BEE E A& MEE
oo SEBRE, Linux 0.11 F AL K84 250 T (Instruction) MEFEZSE] D (Data) #&FH—HHN1E,
BRI — MR R AT A ARRS . B AR 2 A T R — A7 B, BRI 1&D A5 B i) — il 77 0.

B4 1 I LR P bk 25 ()5 Bl G A 64MB FF IR T 640KB KB o B2 8] () PRI 6T B 6 2R UL THI 56
B 155 2 M55 3 43 I i 26 Hi kil 128MB AT 192MB JF4A I 7, I FE A T2 4 ik 36 R 25 =2
64MB. T 4G Hihl25 1856 B IE 42 CPU Rkt 25 18] 9 B A Al Sk i de K B s bk 25 (RIS Bl 17
HAEHAES 0 AUESS | 28NS REEE 64MB I, Z G0 rb RN AT A4 55 AO32 48 H bk 98 S R0 2
4GB, HMAE 0.11 WAZ T LA 5 RV = M bk & .

11450 2% 1 4 2 (1% 3
LT T4 11 (| I | [
0 640K 16M 64M 128M 192M 256M meen 4G

WX

& 5-10 Linux 0. 11 £t =B ERREE

G SR A 42 U 24 P 2 [ R A 55 B HE AP HE 570 R U 22 ) o A 55 IR A BRATTRT RAAT B 5-11 Fls i) &R 4t
(]I R H0AT A A 55 A0 R UL 2 8] o (s S T, T o PR RV 2 4GB HA iy 5 18 AR
B AN A2 R 40025 (B b BT o T RRSE o 534, (R T EERE 2 MEERE 3 & 70545 Y T % H 4R A% [A]
AR BN B (AR B A HERR N ) 197 B e

_ERRUAEF)0dERE L 2 1215& 3
o
(( S N
0 640K 16M 64M 128M 192M 256M 4G 64T

T - P - Al

[E 5-11 Linux 0. 11 RGEESERELZEFIRFHES T SHY = ESEE

ZHMHERR X

B TR, R e A R RIBE (Code Section) FIEIIEELX (Data Section) M5 CPU
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73 BALA b AR B s BEAN R R — /NS . CPU 7 BobfLil o BE IR & i 8 1 AR et b =3 1| o — A
B P38 DA R e AT 555 il A 20 RORIBR ], S BERT LAY ELAE 4GB et bk == 18] o fAE (T 77, B AT
DI AR ] DASE 4 B B BRSO BE AR A L R b ik 2 ) m (R A BRI K B2 415 e 2 126 45
29 PERE PP AN ERA'E 28 GEAE B Py I B RE P2 3 R 8 2 18] o U HE A A ACRS X3 ATAR b AR AT 46 4
B DX DA S HERR DX S HE A2 i ik 2 1) o AR BOMI B B S a5 W TR UL s . A kI8 it ik =
IS LN E R EAR.

start_code KJE brk IIE S
- N
) Bl e !.ﬁﬁ
Z .
nr64M Ko ond code : (nr+1) %64M
~ —
K-J¥ end data |*§¢m%ﬁ%%| Hertr e

& 5-12 #HIZRBMHBEERZ BB F S

5.3.5 CPU ZESFRIFH R

Intel 80X86 CPU 73 4 MR, 0 HHEA MY, 1 3 HMALHAL. Linux 0.11 #fERSR
/T CPU 19 0 F1 3 BEAMRY P WIZARID A B 2 KRG AT A LS = . ML NEA 3 O
RESFIELIE X, XA X IR ARAF T Rk bk 2 18], [ R G 0 HABT 5 2B A I CRBEVT R . 1M
PIAZARED R 2 f T A AT 55 L= 0, R B RAFAE A R bl 2= (el [ 5-13 45 H T xR = .
B EG AR CPU HIER Zn] (R97)2), X EBEAUEH T CPU 1) 0 ZF1 3 Z. 143 ) S 28 0 Sk X 43
RATIHANES . BEARRBLIRH T HATSMIAR . BT 8AMMES R 2 (8] ) 4 5 Hhhk X,
1£55 1 PRt 5F45% 2 AR b AL & TE R .

H—MES GHRD PUT RGO RN WAZARES R AT, A TSR R T WAZIEATAS (B
PN ). I A BE 2 A TR 1 (0 20D PWAZARES AT . R Ab T AT, $UTHIW
RS 2 Af F At RE I Ak . AR EE B QWA . SRR ST B SRR R, AR
HATHFEZITE (HPE). B A SRR KR (3 20 PRI HIE T, HIELERATH
FE 7 10 SR T RE PP TS, DRRS P R AR AT AR AE P AR O A T I RR I A o R v I b R
A A iR N ke . X 54T WAL S HERE KPR S B2l HERE I NS AIH P 2 7E J5 TH
HRBREBITRE TP EE VR BE
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A P AR A
Hodl (Kb, Hedo)

PR
ANEhE

(GDT, IDT, PDIR)

fE% n % 2

(—
& 5-13 ZELES:

5.3.6 FEfAMEIE, ZeitibutFnERHbiE 2 BAY X FR

T T P AN TARHE P A7 20 BRI 23 LA 4R B T CPU N A2 B 7 2. BIFEIRATTLA Linux 0.11 R4 A
1, FELR A Y AZARRD A DA R AT 55 AR RS AN 7 SR 40l kb 2 () o 28k b bl 2 (R R0 4 28 1 ik 2 ]
HFRIXT R G R HTAESS 0 MUESS 1 (A s T R LU R ik, BRATTEE XS E A1 23 AT ks o
AR BB A EHERY HE

X F Linux 0.11 AZARISAIESE KL, 7F head.s F2 /7 FIWI LA L ERAE h O 240 AR D BN B4 B
WEBANKERN 16MB B, (R I ZS ] FIX A BTG RE E S, #5& WEtthhl 0 FFih#| bk
OxFFFFFF 3t 16MB Hilibyi [l . fEiu b &6 WA RS . Wiz (GDT. IDT. TSS) . HlH
SR NAL I IR . NAX SR B EOE DL R I I HEAR CRERE FHAE SR 1 M RIMESS 0 B9 2 HERRD S
HTH S EM R O E AT 0--16MB 2V iy bk 2% 1] —— %k S S 4 3R bk b, 5 T 4 4 3 S0,
B 4 AR o DR XS+ P AZARRD S B O Hb bl SRdd, FRATTAT DA BB EATTE VB2 B N A7 ok
BRI PAZ R R ik 2 A 2t B bk 2 TR AN B M 25 (6] =2 2 (A )5 R ] B 5-14 Sk Fow .
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4GB
A%
BB ——)
GDT %
| R | I O >
| W . 16MB
| A B
R2G8 |
HHE B Dataf’
MEGBE CodeN | | N —f oo > 640KB
NOLL |
........... I N 0
MDAl 2ot Hh bk )P

B 5-14 ARARBEMEIERE =Ml =EPE R

R, BRIAESAL T Linux 0.11 W Z TS 16MB Y NTE, 06 4096 MFE T (T,
REANTUH 4KB. 8 R T LLE H: QP AZARRS BRI SR B X 3507 28 1 b ik 2 [F) R0 23 b bk 2 ]
FE—FER . IR E AT LAK R W AZ W iR i/E . @GDT A1 IDT 78 WAZ B S Bk, R e AT 2t
Huhk A R RELE T e A TR B bk . 78 SEBE R R 1 setup.s FEFEWIUAALIRVE S, FRATHE 24 B i Ik 19 GDT
AIIDT, &R ANR R BT B . T AR A T3 A7 K2 0x90200 4b, Tt
RIS N R G T BN AT 0 AR &, 1 H 0x90200 4b 2SR S EAL R CH sk 22
D, FIEHANEP R R)E, EIBTHE | DEFF head.s T RATFHEREFKEX AL, HEE GDTR
F1 IDTR FEM#) GDT F1 IDT, 7t 75 2 HFmEk . (2l T I8 7 WALH X AN 1A B %A 2
&, T EFE LSRN E . ORIES 0 LAAh, AT HANAE S5 BT 75 B A0 Py A7 7T 5 26 1
bk iR AN R S A A TR A TR BB A HULPE = N AE X O AT E S 4, shaS b 7 1T H 30
MITTRD. BIMES 1 ARSI BN, (Bl TMFHEEAT AR NAZ, R FEA K
RIS 0

HAA Linux 0.11 BUATEEE 16MB #3317, HERAFIHARZ - EAREYENT. Hlagt R
A AMB (% 2MB) YH N FER 5 47 LAIS4T Linux 0.11 R48 1. L8 R 4AMB ¥ N, A4
BEI A% 4AMB--16MB  HLhEE [ 3t 2 R 5 BAAZAE (OB N AR bk b (HIX ARG R HE1T. BN
TEVIUE AL P9 % N A7 BEAR 7 2 B ML AR 1 BT & B N AE = R D) K/, BRI AS 21k CPU 43 TUMLAHI 4%
P 1L DT TH B B A AEAERT AMB--16MB 250 PR BRIA R B RN T T R E N FH
Vg, ERIFEASHEANGFENDEANFXE. WRRGEELZ T 16MB MYHE AL, HTTE init/main.c
TR I LI BRI 755 16MB BA N AZ A, I HIX B N A T 0--16MB [N A7, Rtk
7E 16MB 2 EIYE NS H 2.

X O RGNS TR, IE BN init/main.c FRFERSEIETR, FRATAT LUK IR #1HE4T R
BIfE RS A 32MB YIEENAERITESL T, FRATE R BN W AZ AR A B e 8 SR TR Ik
32MB 4% 14 btk 7 i S 2P 2 9 A7 F
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£% 0 Byttt R K &

1% 0 & RGH— M AN TRshE—MES . BRI BUR SR BEK B % B N 640KB. ZAT55 11
RAGAEHE BB S WA RIS, 2 LRl 0 FFUR T 640KB P2, IRISLATDL'e B N
ARG O &% BT B SR TR AT 70 DU AR e . [RIRE, B (P4 RN £ B /e 2 Mt bk = 1) vp 102
HEN . XNRAMESIRASE TSSO 2 F L B, HHA TR 0 BiRgsHE S+, S0 sched.h
13 ATH AR - TSSO BeAL T W44 sched.c 27 HIARRS H, KA 104 #7457, BARG B2 WK 5-23
RS 0 SRME R TR, =ANHuhEES A R R e R UL 5-15 s e

E:IJ%B
o~
GDT % fE55 0 |\
LoT % HOER |
K B Datal~_ R P S -
> ARILEE Code (———1 Eg]
JF#iZ LDTO £%0 |~ N\ N
RA B TSSO AT B IO
AL oA 640KB ______ 640KB
H4iE Data RN
REGE Code] N RS
1 O~ [mssog] .. s I . .
FER L 2 PRk /BN LRl

5-15 1255 0 E= Mt = EFHEEX R

HTAE5 0 BEWASENZRIE Y, FAFE LRI ENAAF T EIEq7 i fr i 20 W%
SHERRFNH P YR S R EE WIS X H, JF H BT/ NI ET (head.s) 1% %8 Py A% T T 7E 7L
RIF R JEMEHR DL B T obl11, BIXT DT a5 H HAFLE, RILH P HERR user stack[]%
B EARTE W AZ AR, (EATSS O PR REXS LT e S 41k .
£5 1 Bl N < &

5% 0 K00, AR5 1 R —MRRINTS . RIS HEE AR X T . 5114 0 AFETIZTE
LR b (A, RGAEE T forkOBUEEARSS 1 Ginit HERE) WONTERBUESS 1 ) R TR E XN TEX H
BT T NAERAA, FEEH TR (F5% 0) BT HFM - HIERT. RS 1 FECKITES
MR, TS 1 5 H 267G E 64MB--128MB  (S2Prk I 2 64MB--64MB+640KB) i [F]#¢
WL ) T 93 bl 0--640KB 4. US| K EHZE 640KB, HHIELASBRMEIBAAHES, b
A=A HFER AN RR. R, REE2 TS 1 AEFE WA R — AR E 1)
(R BRSBTS 1 AR 0] AR 454 (ARt R HIE PCB) {5 B EHETES 1
) TSS BX&EiE R . W 5-16 Fias.
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Iz 4GB
\
----------- R  G4MB+640KB
551 . ,
GDT % ﬁﬁ& ,,' \\\
LDT % > -- -/: ---- a . 64MB,

e e e S 1N
ﬁﬁﬁ& Data:/ i ’,/’ E’\__j \\\
B Code % 1 .

RIS LDTI'/_) \ AR B ,,,’ ---\-\\--—\-\\————-F 16MB

i LDT0 R s BN s
IRZAS B TSSO TSS1 E% | \\\

RGEB 640KB \\\ A 640KB
H B Data \ HA%AR
RIS B Code ‘\\ B
o 1 L,
RE R A b ) H b

[ 5-16 {£55 1 A=tttz EhRIX R

FE55 1 B P A5 HEM 2 1)K B e 3L S I AT A2 AR A Bl [X 3 (st 0--640KB) HHESS 0
HIH P AHER 28] user stack[] (£, kernel/sched.c, % 67--72 17), HUILX/NHERR T ELTS 1 bl
M Z AT oRERE “ 457, CARORBE S 6 TAES | MRS A TC SR . fERITF G a1 1, {1550
W P ASHERE user stack[151E55 1 JLZ=AH, EXE5 1 FFIGIEITHE, BHTAESS 1 B 2] user stack([]
AR TR B B R R 152, 1RSS5 1 FEPUTHERR BB o iR S 0l 5, AT N Z AT il &
WA X L T AR A A 2 T A

HAibEZ MU 5k 7R
TR AN MAT S 2 FRERIHARAT S, BN CHEAE nit (£55 1 R, RAIC&mE, 175
Linux 0.11 RGHILAT LA 64 NHFEFRIBAFAE. T HFATLMESS 2 1515k i B A AT A7 T 25 X6 Hbchik 2 )
A AR L
MAES 2 FFih, RS S LA nr KRFEoR, HAMES nr 7R MRk 2 18] b (1) 46 17 B K 4 1 e 7
nr*64MB &b . B TS 2 BT RS B = nr*64MB = 2 * 64MB = 128MB. 554 CH BRI K B i) e KK
W BN 64MB, [KIATS 2 A B M HuhE 2= (A5 /2 128MB--192MB, 3% (5 64MB/4MB = 16 4~ 11
H ST R 30025 18] AT 454 QR BORN 50 B3 AT A e Bk 381 282 2 o k2 IEW‘HI_JEI’J/EI eIt EEEE,
Kl 5-17 BonH TAES 2 1ARRS BORTEGE BeAE = Fh ok 2 18] b (15 B9k R o
TEAESS 2 Wbl k2 5, BEHLTIET execve)BRBURIAT shell FEF. W AZiEE ZHHES 1 KI
BIEAES 2 B, BT 2R PE e 2 [EYE IR A 7 (128MB--128MB+640KB), LR AT 2 AIARAL A%
PEAE =P = S R 5AE55 1 928 M0L. H4E55 2 ARAY Ginit() PAH execve() R4 FH -4 n %k
HHAT shell FEFET, 1% RG0SR MTES 1 ZHI0TT H SRR RIS AR N N A7 TUE, S8 )5 N8
FIPATFEFT shell s BEAHC T H R M TTR K. Kl 5-17 S HIRTS 2 FIFEPAT shell 7270 (117
B, BMESS 2 JE e ST HIMESS 1 AR AR B shell 727 FIACHS BRI B B e 5 B . Bl EoRH e
ML T — UV EE N AT DU I Ol . 1% BAEE R, TEHUT execve(RREUNT, RGTEIRTELMEHbE 2= 0]y
f£55 2 0B T 64MB [ [AFE R, HE WA FEAR S L2 o Fe A S B N A T . R 455 2 JF
GRPAT IS BT R AR SR DT 51 T 5785 B A2 o 3 A7 58 BEAR 3 N L AE 5 A X 2 L O LS — DU B 9 A7 3
2Rt k7 () F o XX R e W B PN A7 DLTHT B 5 VR R O 75 SR In#,. (Load on demand) .. 5 LN AE%E
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L L NP i
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52 [l Qﬂ
Hp Bt T 192)B
i LDT ﬁ - 7/:\ ==
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' [hems ok | FF2 "3 128
J #i%E LDT2 *:/"—M%X oie] YEL 1[ NN
IRA B 15521 ’ e 16MB
B LDTL 3 “ON
RAEL TSS1 .
J@ 2 LDTO| T
RASBL 1SS0f ——— ———J
24 640KB [ T6u0ks
$HE B Data WAZAR
ARG EL Code| TR
N | 0
JE FL b 2tk Wy b bk

5-17 HAit{EHZ Mtz ahpt Rk &

M Linux % 0.99 W BUJG, X A7 A8 O 20R2E 72840 AR RE T DL F RS 4G 1Y)
Hutik A A1 Rl o A SRERAT T RE B A U At IR 1 N A7 8 B, I A% T IUAE 4 AT A9 Linux 2.x WEZH i
R A B R ER A L2 W B . B TRRTR, X B AU .

5.3.7 A FEHRIERENEIZS S

Y PN AR C BREUE T NS ER AL malloc()HITE AFRS, XUl I N A7 25 BBk
KANEIHEEIR C FERREL mallocORIATE R, WEASGIFASHTFEE. RN OE NG TR
(BRTAES 0 A0 1, EMSAZRIE—EEENFF) 75 CPU 1 4G etk 2= [0 /3Bl T 64MB 1155
6], AT AR B R PAT I F-hERYE FEE S 1 64MB G RN, A% A RE 2l it Py A7 Sk T B LR B 3R
S hE N A T 3 O R PN A DT IR AT MR A o (HR YA S R A AR A B s Tl e — A
YHTALEAE brk, XAMERAAERNEREN RS efa TR AR COFEIIS S
PEas i8] FEHERE bR 2% 0] o (ORI AL B . 24 mallocO) R BCAFEF 0 BE N AZIT, BB R4 brk(4E
FE 7 2SR 1 (1) 25 [ FE I R0 N A%, P AZARARS AT T LAARHE malloc() ATd AL 45 2ok BT brk (94, {HIF
SIS AN 3 R IR 2 AT RS B N A7 T TR o A SRR P T 1 B AN AN LE XS L) B UL T R bk,
WA S AT R A EE PN A7 D TH] D At S 4 A o

Fr I REARAS S hE B AN BT PR M TR AR, I Bt A i o7 B g Tt e su ll, AR T3
PAT SO WAG SRS R S R, B4 CPU P2 A — AR TR, FEAE 7 e ER AR 7 o da e 1)
U 73 BC RS — U N AF U . 2T FR P R HR O N A7 110 71 K 5 A e 2 42 38 D T 1
BARALE, W¥H C Eh NS BLREL malloc) 5T HE . NAZ LLTUIE N 467 20 BORI BRI BE N A7, 1%
RN BRI PR T — N 20705 FIREE IR AT R iE N .

2 A5 FH N A7 BRI BR B free (VBN ASRRIN 0 FE I P AZ BRI, C J HP 1) 9 A7 B bR B0 S 0 R T
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WAARFRIC NS N, DA TR B S WA o 7R AN FE o P AZ R Z R BT 20 BE X AN 0 38 0 T
AR . R MR i AR 45 IR A% A2 A T R] 43 T AN LS 2% 30 P2 M bk 2 [R) Y L ) i
VBN A7 DU

A K R E malloc()FN free() A ELARARE S 22 WL 9 A% JE H (1) lib/malloc.c F£/7

5.4 Linux R %R ETHLE

AR A1 48 R A o A T BRI G 1) T 4 R ) 2 A 1 I 4 BL & Linux RGEHAEHWi5i%. A
K] G RE A% A 4 1) FAA AL T 56 S T — & setup.s F2/7 5 I ULH

5.4.1 FETIRIEIRIE

WML R G0 AR B AR 1A X e A SR IR 55 I — Fh T VR A AR ) U7 =K
FEIZ 7 1k v AL RS MGU 10 25 1) R 4 b BB e, )7 e TR 1 R R SS o XA OTVE I R R A
SmR iRy B, (H GRS RFEALBRES BEUR, SEM RGNERE . 1A AR TR IR SS 1 53— MO R R AE RS T RS
N H O AR SE G R . AL TR S A R B B A RIS A A AR R SS

LU AL AR RS E RIS, Ab PR AR S AE AT 58 AT — SR 48 SR LA N B WA IR, IFEE
MPATIZ AR R IET - BIRFEFPAT ARG, AHG S ZMNI A Wi fe e . X R
7 A e B (Interrupt) 7735, T #% A AL 328 % H ) IR 4538 SR AR 9 g =k (IRQ - Interrupt
Request) o 0P 35 M N 18 3K 17 BAT 1180 £ FH SCHE e I8k A A T A 25 2 3 B0 W iR 253k #2 (ISR - Interrupt
Service Routine)

AR FE Tz H 2% (PIC - Programmable Interrupt Controller) TN 5 Gt H & BE & 2% b T i >R A 28 2
o TIER R R B I A R G| I W R I A IR B E RAE T . R BEEE H R B R IRQ
5, PIC SLZIAil®l. 72 RN U BRI 1E RIS LR, PIC X e #7244
PR 328 H s AL 2 R T i SR AT b3 . a0 SR LI AR B IEAEPAT — M I R iR 55k 7, IS4
PIC ik 75 40k tH i i ok 5 IEAE AL BRI s SR AR S AT E A, I T LU IR &G AR E 72 15
M ALERSS R — AN WTE 5. 24 PIC MACEESSH0 INT 5| R H— /N iE S, AbEREs & r 215 R 2t
B s 15 IE 0 1) PIC 75 ZEHATHEA TR Wik 5538 3K . PIC W@ I [m) £ 4 i 4 32k -5 I i SR n) B g o
W5 ke 75 e Ak 3 2% AT IR AN A T IR S5 A AR . A3 A U AR S B R S A R e AR (B 32
RO TR RF D IUASAH SC B4 R Hh W e & CRI AR BT AR 25 R5 7 (k) IR ISR 4hUA T o 7
ZFET . GBS FETPATEE R, A FRER M S PAT Y W E ST IR .

DL_E IR A2 A N 2% B A T IR 25 b B AR . (R A AR — e B ARG, BB
TR W int 552 I LERERBGRWI b TS, AT DLLEACBEER ZAT R S ) o T A B A
PC/AT RHIHLIEREAE 7 X 256 Wi SCRE, Hod KRES 7 #OH T rh sl i, e R Ab B ER A2 Ak
H R AR B AR T AR ) R R E . R N TSR A — e g T s b

5.4.2 80X86 MM A F BT F&R %

FEAE ] 80X86 HALHIMAIHL ARG K 7 8259A AJ 4w i % il 545 Fr o B> 8259A 5 Al LA
8 AR . I 2 T, 8259A REMIEER £ HE 64 NI BRI RS, 1E PC/AT RAIFHE
L, R TR 8259A (& fr, SLrrE el 15 gerhilra&E . HIgudnE B A 5-18 frm. HA SR
INT 51 BRI 300 7 10 TR2 5L, B 8259A MGt B R H I Fh Wi {5 545 4E o 8259A =365 Fr 19 IRQ2 %
MBS o T 8259A i ¥ty A HihE & 0x20, MiEs & 0xA0. IRQ9 5l JII1EH 5 PC/XT 1) IRQ2 AHIA,
BN PC/AT HLA F B4 B B AT A IRQ2 4% 1) IRQ2 5 E# € M3 1 PIC 9 IRQ9 51 L, FHH|H
BIOS HHJ#AF4E TRQY A K int 71 FHr 2 M%) 7 IRQ2 KK int Ox0A FIFR WAL BRI AR . IXFE—KH]
{FF5AF AT 48 F IRQ2 (1) PC/XT ) 8 A it R 7E PC/AT ML R ISR BEIE® M . 3 T PC HLRFIHIA T
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5.4 Linux R&4¢HIHBIHLH]

ek,
I 4o 1RQO —>{IR0
g IRQ1 —JIRI INT >|INTR
Belint  IRQ2 — 5~ 3fIR2
24710 2 TRQ3 — >JIR3 82594 CPU
HATH 1 TRQ4 —S|IR1 A
47 2 IRQ5 —{IR5 HHEDT-DO
B IRQ6 — 5|ir6 )
FHATH 1 IRQ7 —|r7
Hihk 0x20-0x3f | [ A0
> CS
CAS2-0
I
‘ 7
SEHPEP TRQ8 ——IR0 CAS2-0
&IL&)AH RQ9 >{IR1 INT
M IRQ10 S{TR2
R IRQI1 — 5JTR3 82594
PS2 ffr TRQI2 NN
PhAEFIEE TRQ13 — 5JIR5 e —
gy IRQL4 >{IR6
RE IRQI5 —|r7
Hidik 0xAO-0xbf A0
—’I |:>cs

5-18 PC/AT fHLRIZE 8259 =% R %

TER R a0 T, 8259A & il LML T 4m AR R SRS . difRIRAS 2 CPU A IN B OUT
BAXT 8259A O AT WG AL AR IR . — HSE il T WAt gmAE, o Bk NBAIRAS, BRRdes Fr B
A ST WD 2 47 08 158 454 H T R BT SR (TRQO — TRQ15), [RIA 28 4583 7 DA FH #84E i 2 =7 I INH& 2 3 v b
AERTT e T R WL R, O kI R T R S R B SRAE R IR S5 X &, FEiEE CPU
51 INT 3@ %1 CPU R Wil R EISk, CPU MRS, O WEHE 245 D7-DO ¥ gm 2 1558 1 24 11 IR 254
ZWRWr Sk L, CPU HSEIRECH B b & AE, AT BTR S FET

5.4.3 FEIEETR

A EARH CPU MR A W5 SR A W 1) A, EDE S A B AR SR N D bk . R T ik
CPU W5 & BN AR W &, MFHEEAN AR —KERR, hlrmER (7F 32 ARy
R T IZER A R RR 2%, WD . 80X86 L HE 256 A>rhlkr, Wb A4 b i B 22 HE— 4
IR SR . E 80X86 LA AIEAT AT, T Wi EE 4 MM X 4 DN FHRH T A
W7 R 25 2 5 1) BB AL RN Bt N AR RS AR o DRI B 1) S 3R (K 1024 277 . 24 80X 86 TALJE 3T, ROM BIOS
W RE P AE P EE N AE T ER HEE 0x0000:0x0000 Ab4T46 401 B A BT i &3, T &% 1B (1) BRI o T il 55
FEFAE BIOS Hghth . BT HlimERP 0 M ELEFW ST HE], Fitgs 2 — A Brs N, B4
B 0T S PR b b ) B LE Y AR T A B AE 0x0000:N*4, B RE ) K AR 45 R N i 1k A5 A L6 ) B N A7
0x0000:N*4 i & 4t

1 BIOS $ATHIIAALERAERT, BV E 7P 8259A U F ST 411 16 AN o Ik 6] & A1 BIOS #2431 rh
W59 0x10—O0x 1 19 W7 i B Dy 8 1) 5 4 o T SRR VB2 A A7 FH P 1 5 OO S0 N I BT 49 W DT A 45 2 7 11
bk o DUSTE RSG5 S INEHERAE RS 2 RS 52 Fr 77 B Ce R e v b i) SR ME . 9140, X5 T DOS #:1E R4,
EEEHRE T 0x20—0x2f MW EME. mXTT Linux REE, BT ERIFGE N A% i 75 22 2
BIOS #& AL 1) R AR SR E P Wi Th e, 72 NAZIE R 1817 Z BT TE setup.s F27 H EHIVI4A 1L 8259A
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5.4 Linux R&4¢HIHBIHLH]

I BLAE head.s IR BB E — ik m &R (PR GE) . 524 W3E 17 BIOS AT AL 7 AR
% ke .

3 Intel CPU IS AT1E 32 ARy B T I, 75 EAEH A f5 3% IDT (Interrupt Descriptor Table) K
FH A WrEl R H . IDT & Intel 8086 -- 80186 CPU HH{# A ity i [m) & R B B2 B 404 . A FH ALl F
Wi ER, RERHPEGANPEERRFI R T & F PR SR bk CLAh, L SA R A IR R
FKAE(EE . Linux 845 KRG TAET 80X86 MLRF T, At e Al F b Wi i IR 57 2 Sk vie B AR A7 25 R
LJ_'[_E,‘J (13 m =) ; B,

5.4.4 Linux PI4%RY Fh BT AL I8

XFF Linux WASKYG, WHE S8 0 8P bR WG AT IR B 0-255
Z A — AN Ee kbR . X T T int0--int31(0x00--0x1f), 4TI T fE i Intel 2 &) [ 58 ¥ B A% BE
A, BT E, 3 Intel AR AFTHE . FOVXEF WA CPU BATHE 4B BRI E 54 15 Dl 51
L. 3N I8 ] 2 Nk (Fault) AR B (traps) B2 . TR int32--int255 (0x20--0xff)A] LA 7 238 .
BT k43 2K LR R AT SR CPU 1B 1E 7 LR 5-1 i

Fz5-1 RS LR PENRE G CPU IR SR

| SRR ey CPU #7775 b FET5 #

_— Maskable AT B i CPU 3| INTR TEAR S AT 7R eflags ¥ IF A5 ERT Bl 7 o
Nonmaskable | AABE#HET | CPU 5|5 NMI ANTT B R T
Fault R AR R A Z RIS | CPU BEH AT 5IRAHER RS

A | Trap KB AR R A Z JERiE] | CPU 4k T 5 1H 1164
Abort BT (Z1E) | EERRRAEZJERINE] | SR AR R IR R k.

1E Linux &4, N int32--int47 (0x20--0x2f) ST 8259A Hf Wz il s Fr & H B gk v B 375 SR
55 IRQO--IRQI5C W5 5-2 Fr7), FHAERE 7 g Ae & Hh 1) R 401 FH (system calD) H1 BT 15 B A int128(0x80).
Z G A W P R A PR E R S YR M — Sz .

= 5-2 Linux &% 8259A it i gk & HRVFEF S 53R

HhirERS | S Fi&

IRQO 0x20 (32) 8253 s ) 100HZ 4 e iy
IRQI 0x21 (33) paateslin

IRQ2 0x22 (34 BB NS
IRQ3 0x23 (35) HATH 2

IRQ4 0x24 (36) FATE L

IRQ5 0x25 (37 JArOo 2

IRQ6 0x26 (38) RELIRB) 2%
IRQ7 0x27 (39) HATO1

IRQS 0x28 (40) SIS
IRQ9 0x29 (41) &

IRQ10 0x2a (42) o]

IRQI11 0x2b  (43) R (PZH)
IRQ12 0x2c (44) PS/2 FlAR I A 7
IRQ13 0x2d (45) B A T2 R
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IRQ14 0x2e (46) GE
IRQ15 0x2f (47) fREE

ERGHIIENS, WZALE head.s FEFHE M —NRE A ChIERRRT) o e Wik 77 %
(Interrupt Descriptor Table - IDT) H1 i 256 MR FFH#AT 7 EINKE (boot/head.s, 78). IXAMHEHTT
R A —NERIAR “TErR 7 AR FE (boot/head.s, 150). 4RAE T — AN )ik EHE v B il
W RN S B E R “ARAFW (Unknown interrupt)”. X ELXFHTA 256 W#ARIEAT 5 B AT LA 2L
By 1k Y I — M AR 4 PR % (A gerneal protection fault) (5% 13). SMIIE, WRBER IDT 2T 256 T,
A AL —AZER ) W T8 78 BRI FF UK T 1 B 1) e KR FF IR, CPU stz A — > — MR OR 4 H 4
CRRH 13)0 4, an SR B In) R0 T A 1 2% 1 ) S B s e 46 1, B CPU 3l 3 2 BN A
2 FIANA 1(0xDIE A M E, Kitha 25 IDT RS 256 T, Ktht ot l— Ry . X T &
Girp A AT — e, AR AR ARSI AR I AL B R (init/main.c)  HT 150 B X L6 K (1) v
FORFFI, A EAR A R SERR AL E S AR . @, S T IEERE (int0 —-int 31) #LE traps.c ()
AL R BT EAT T ERT R E (kernl/traps.c, 181), 1 R GuiH A W int128 WI7E i FE RS 7 414k 44 ek 2 b gk
T T EHEE (kernel/sched.c, 385
F4b, ERCE WA TR IDT I Linux WAZAEH] 7 A7 TR BT FIRER 15 . EATTZ 18] X )
TET X bR & 27748 EFLAGS H i o vVibr & IF B2 . H b B 1 IR RF AT I i 2> 247 TF FR &,
DRIt ] DAt e L e A 1 A i W AR B, B S R R B 4 R 4 dret 2 AHERR BKE TF AR R AE
T E I BT 3AT R T A 2520 TF dridie. 2 WLEE 11 F AT include/asm/system.h ST B

5.4.5 FrE B Fes i P ETERER

N T IR SE A 2 A A TR MR I ARG X T4, £ Linux 0.11 WA 257 66/ 1 cli A sti
F2o cli I HRENL CPU bl drfranh i libe s, 18 RGAEIAT cli 154 )5 AW RLAME .
sti F82 R EAR S AR, BLAAYE CPU RN IFmR LA e & & i) . e W]
RS SE G 25 PHIACRS XIS, AL A clil 8- SR HAIRS Sh s i T (i 2, 17 A hAT 58 38 AR X
I AL AT sti 754 LAELHT ¥ CPU MR AR ik Bildn, B ) BUE bn S AME 55 i
NIRRT BB B A I #0552 S A el 782G CPU X A e W Fg i B2, #E 384 56 il i A st
BRI RRTAMB A W (N o ARAEH] cliv st $5%F, RIFE G ZAB LSRG A EH] i ok
R PR A P T M S, 8- AEAB D T S B b B B s R B A T AR B R ARSI, A
I IR0 A R G B P i I D) e 2 At 55 250847, IF BTy HARE ST B R 2B ux M@ g, At
NI AN FA A 55 2 56 v BB S R A BV A 5 0 F H A G R AT B SR AF » 24 R 48 LU Bl JEOR AR 551
PRI AZAT 55 AN 2 25 P BUE bn S il 2 RSP T W B R O BUE AR5, AT 3 B I 55 % i A XA

X 2 B3 AE, SEBEREE Ak, ™ EN 2 BN R G5

5.5 Linux &St AH

5.5.1 R&iAREO

REH CEFEFRA syscalls) & Linux Nix5 EENHREF#TEHEEHME—8#D, 20K 54
Fram e MR ITHLAI A S6BE vT &, B P AR it s 4 GBI E R0 W A BT int 0x80, F7E eax
AR IR E R ThE S, RIRTE R WA TR, B3GR TTUR . Ak iE s B R T A 1 A
A hRAERE L S C BREUE 1 R SR Be A F WA R G, WL 5-19 Fios.
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P printf O S 2
| FERE printf O i
i : C PREE
! FEE B write () i
. CosssssmresrnEeREREREEE
ARG write O W%

5-19 HARERF. ERBFMAZRZARZERNXR

W RGBT, B E AN EREA S ST REHAPATIE R, &
SAEREMEH R R R, BHE AERREE, 0 WA EHERIET, iR i
TEAJR AL & errno o ALY FH ZE R 2R perror(), FRATAT LAFTED H A8 RS 0T B ) B AT ER A R

f£ Linux WzH, SMRGHHBAAGHE K- DMRGEFHIIGES . XEIHE 5 8 LA
include/unistd.h H1 5 60 1T 4R4b . Fltn, write RGP FITIRES 2 4, € XCNFFS  NR write, X8R
S D 5 SRR X R T include/linux/sys.h HUE S R G0 F AL BEAR P 186 SR sys_call_table[]H
TR SME . I write() R 401 FH AL FERE 4B BUAL T B I I 4 4.

Fih, AT sys_call_table[]H AT LAE tH, WAZH I RG0H FHAL B R B A FREE AR B#R 2 DTS
'sys TFURI . BN RSV read()7E A AZURA RS A 1) S0 R EOHE /2 sys_read ()

5.5.2 R FRALETE

N R P 20 e ok B ) R R — S R int 0x80 B, mTUAHAT — N RS . HrhaE
& eax TEICE RGWA 5, T S EOTIKIXAFTIHE 27 /74§ ebx. ecx Fl edx 1. At Linux 0.11
B H PR n NI 2 BEEIE =28 SR DA S5 4P RS0 A I int 0x80 1)
I FE 2 FE T kernel/system_call.s F1f system_call.

NTHESAT RGEA, WAZIEARESTE include/unistdh SO (133—183 47) i XL T % ik KL
_syscalln(), HA n AAEREFHSEAE, TR0 0 2 3. K2 o LB AL 3 NS AR EME
KPR S W%, AT DS X S s 48 5 . B T read O RGEHA, HoE &

int read(int fd, char *buf, int n);

HRAVER PR EEPATH B RGWA, BAZ R0 AR R TE

#tdefine = LIBRARY
#tinclude <unistd. h>

_syscall3(int, read, int, fd, char *, buf, int, n)

PR e B ATT AT CATE FH P 2 1 v B RTHT ¥ _syscall 3O SRAT — ARG read(), 1AL C o
BUEAER . SEBR L C BREUZE b eR Hem 4 AR G A AT U BLs Y i 54—

XF T include/unistd.h 45 RN RGN, #AH 242%n NS Kb 5 1 ASET N RS0
REMERSRA; 55 2 NSHCE RGN RAR: BEJE 2 RS B S BRI AR . XA E 2
PR AR S WL TE A C R, W TR
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int read(int fd, char *buf, int n)
{
long  res;
__asm__ volatile (
”int $0x80”
"=a” (__res)
170”7 (_NR read), ”"b” ((long) (fd)), “c¢c” ((long) (buf)), “d” ((long) (n)));
if (__res>=0)
return int  res;
errno=—_res;
return —1;

ATLVE R, XNESS R —MEERE RS WA B B ARSI . Hd R TR g1 5] LAY RE
5 NR read (3) #4477 Linux F RS Wil A 0x80. ZH Wil HTE eax ( res) FFA7asHiR[a] T sLZhR
B 8 AR BB /N T 0, WIZIR e thas, TR HE S G FE A 2R & ermo H1,
I 1a) AR AR [5]-1 4R .

MHEN R R G0 A PEFE P kernel/system _call.s &, system_call FIACHES 2 55 A A eax I &R
SR S R B ARG HH SN, REHYE sys_call_table[]5R £ e 51 R U AT R R4t
WAL FEAR P

call _sys_call_table(,%eax, 4) // kernel/system_call.s 2 94 1T,

XA B A AR & SO TR B FHHBIETE sys call table + %eax * 4 ZbHIK%L. BT sys_call table[]
FREFRET 4 7y, BX RS RG WA DIRe S L 4. SRJ5 HI TS 2008 3 Hh SRR 1 FH AL 2
eRAdipsith: I

5.5.3 Linux & HANSHEESR

KT Linux H PR RGBS BREEESHOTI, Linux REEH 7@ R85,
B ZF A7 4% ebx ecx Fl edx. XFIE B A 2L ST AN — MBS R JIEANRFEH B IRS
FEIF T ORAT ZFAT 2B, X LA 33 S 1) 25 A7 ds A B BIHUSCE T AR HERR b, DI FE & 114
FE36 S B ZF A 2 AT R IR AL FE . IXFh 5¥2: /2 Linus 2405 I 50 ) 5 167 B e IR R 1) S Bt 36 v, A ANE
H—Fhfi F] Intel CPU $2LH RG] (System Call gate) IS EtLid vk, EAEMFER P SHERFN
AR B A EHE 3 S5 (HIXFP 7 8 iR D R L = A% .

Tk, AR RS0 A EE R Bz AR I S EOE AT IR UE,  DURIERTA SEEEVEA R L
P RERIRE, NAZAT MR . DURIEFREH TR N AE X e B A 2, IF H R AR S
PR

5.6 Z %At a]FnE Bt

5.6.1 RGRT[E]

N T iERAE R SR B s AERR IR AL S T (B AT HE S, PC/AT WL AR STh 4R it 1 T s it fit v oy sk
i B RT (Real Time) HLER SCHF o 38 %X M7 LS5 RAF R G5 2 10 B CMOS RAM A —Mith J L,
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IRl 3 3 4 HL R R 9 RT/CMOS RAM HL % . PC/AT fBLER 3 &AL F 8 7 Motorola 2 & i
MC146818 & F .

TEFIGEART, Linux 0.11 WA%@ I init/main.c F27H 1 time_init() B £ HOX HOE Fr HR AR A7 B9 24 BT I
[ ATHE R, IF@id kernel/mktime.c F2FFH ) kernel mktime()BREUFEH SN 1970 45 1 H 1 HAFHK 0
I IF LR TR 2 1 5 0 AP N 7 (R (8], BRATTFR 2 9 UNIX H DI [E] . i [ E T R ST aHE7 1 H
St lal, $ARMFAE 2R AL & startup_time LN Z TR . AR 70T DUEH RS0 A time()2R 13k
HY startup_time HME, TM&EZH 7 o] Lot 2450 stime()>RAZSUOX A RGeS [A]4E

FAh, FEE A ARMRGE ST RGHEAE jiffies, T2t nT AME— Huff & 1847 I
ZIM 4 ATE A . BT RN 2 e RHE R 10 280, NS s e SCT — A% 3K 75 (B ARRE X 24 Fi s [H)
BT i) o IX A% 58 AE include/linux/sched.h SCF5 142 47 F, HER 0 F:

ttdefine CURRENT TIME (startup time + jiffies/HZ)

Hr, HZ = 100, /& % RGERH B . 24 FTH 8] %5 CURRENT _TIME #5€ XN RS FHL ] startup_time
I EFEHLE RGIEAT BT 1] jiffies/1000 FEAS SN SO 1] B (A1 BREE 1795 miBl A8 el ) s 3436 1 17 3%

N
5.6.2 R4 ERS

7E Linux 0.11 WAMFIEHERES, PC ML AT grfe 2 I8 1 Intel 8253 (8254) T H#%#IE 0 4%
WEREITEAA 3 T (FERERTFD, IHHAYIGTEUE LATCH #5135 B 10 ZFP7EIEIE 0
i OUT KM —AJ73k EFHE. BT 8254 v I S ASZ Ty 1.193180MHz, K146 THEE
LATCH=1193180/100, £/ 11931, T OUT 5| LR v gt h iz S i 0 ¢ b, KRG
10 =R uis R E— N R (IRQO) 155 . XN AT LR EAE RGuE T Mk, JATK
ZHRINRGEHES AN RGN BRI RIS 1 ANFEERE, KRG — K b db B R
J¥ (timer_interrupt).

A e BT A B AR Y timer interrupt FEEHSRIEL jiffies LK R 1T H RS0 3 LSRG FIRBhi 2
o B R AE— IR AR jiffies (AR 1. A5 C 15 5 AL do_timer(fEiE— P IALER . I FHIS BT
WHIZH CPL 2 W IR 7 I BUR AT (IRAFEMERR Y CS BrarfEai) H HUS i AR REAL 2
CPL.

do_timer() iR ZUNAR PE AL G0 Y i A2 IS AT I [V 2R it o Wit CPL=0, WIRINHFRIZITIE WAL
b T, PR N AZ S S AR R I WAL S B AT I (M GETHE stime 36 1, 75 WHEREREF P 4S8 47 B (8] G (B 4
1o QISR ALFEFE T floppy.c TEERAERLRE AhdNInat s iy 2%, DU 52 I 88 B R AT A0 B o 45 FaA s i) 2 i
B E] GG ZET 00, WA 1% e i 2 ALEE R 3. AR5 X Y AT RS AT I [ B AT A0 B, 04 AT dEfEiz
ATRS TR R ek 1o B[] F o — AN ERRAE B U1 B 2 BT BT REFFSLZ AT CPU B[], LA 2 B TH S mims
o G SRR ) A EIS RS R KT 0, R kA 5, TREUBH do_timer()4k 8212 1T 41
AR GRS BERE R ) A I 0, RO Za e CAH € T ik CPU HIRTa] B, T 2R 75t
ARG BT RR 7 B G R e 3 — D A B T v AW R S BT R TAEAE R P AR CRERL
KT 00, M do_timer()gt 2> 1 H L schedule() P ¥ B HARBEFE Zi8 1T Qo SRk o W7 1 24 i i A2 A
TENIERS, WRILE IR Az 4T I g b b, T do_timer()2x 7. ZIAB HY o PR LIX R AL 3R 7 ik € T Linux
REMRBENZSEBITNASPRERF k. MEREENZSEF RZEITN AT’ 5K
(nonpreemptive) ', {H44kFFH F A& FEFF AR Ig 4TI U2 AT LAEAE 51 (preemptive).

R, FRER ST TR SIATF RO e i E . X R e B 8 2RI Linux RS H 3]

" M Linux 2.4 W%, Robert Love JFAHI T I8 SN WALTH L IXAEFGE A% 2 (MR e 20 Ot e th e e D e
QAR &, AT B R G0 N R F K HE B 200%. 2 L Robert Love Z35 K (Linux WAZFFR)Y —f.
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AEM 2 (Dynamic Timer), {NAtANRZMA . IXF0 e i 25 0T CAYE 75 ER shAS M), 17 2 i 2 AR 2)
AHUREY . 75 Linux 0.11 WA eI 8% R i 2 7T DL 64 Ao 2 I 28 AL ERARISTE sched.c 2T 264--336
1T

5.7 Linux 332z

FEJP 2 — AT AT SCAE, dEFE (process) & —NHATHHIIREFSEH] . R BT EAR, 7E Linux
B R G LIFIBS AT LLSAT 2R 0 B BOR () B A 24 CPU I 47 B TR I 29 e — SN e K B 1Y)
(8] Fr (time slice), iBARANERRAE— NN NAEAT o S ER2 AT (8] 7 F S8 I R Gemli R 8 BE AR 7 1) 46
B A — AR LI AT . RSBy BT B B CPU LS K — i 2] Rz iy — k. B T4
ANHEFLEAT RO TR RS (B 15 D RGeE =150 =), FrLLR B KT 5 E e R s 1745 .

XFF Linux 0.11 WAZEE, KRG Z 0 H 64 NMHFERIN AL, B T —NERH “F 17 @ bsk,
HARRERE A R H R fork QI FIBTIERE, OISR N F3EFE (child process), Gl
F, WHFASCHRE (parent process). WIZFETAEHHEFEFRINS (process ID, pid) KFridBEAN#ERE.
TR AT PAT I HE SRR Bm ANHERR X ZH . SRR B AR AN B 5 43 43 Rt B — AN AT SO AR
Bt BdEB. AR R BT B SRS AT R B SRR & HEAR X . 3EREZ (RS TR EEE RS
WHSREAT . ST HE— CPU MRS, BN ZI A — MR IETEIEIT . WAZE R 20 i
WS R AT .

FATCELFNE, Linux REH— DT UAENZE (kemel mode) BiH 72 (user mode) TFHAT,
FE B3 A8 % B BT I RS HEAR A P as iR . FH P HERR F T3 REAE F P 38 TR I B ORA7 R ek )
SR R E SRR ARRHERR S A N AZAR T BT BR B R B 45 R

JFAME Linux WA, HEFSEE ARIEESS (task), TMAIEATE R P SRR FRAEERE . A5
TE R RIS I AN BR UKL (1) [R] B VR X A AAE

5.7.1 ESHIRLEH

AL @ R R R AT B, N R RE R 5 T E Linux RGP, R
Z—A task_struct (55 B TRE . AT 555U 25 4 58 AL 3CPF include/linux/sched.h W . H L4 EFRHE N
AL PCB (Process Control Block) B f2##iA%F PD (Processor Descriptor). H A {R{E#H FH T-45
HIAE RN EE . FEAFEERELIS/TIRESEL. B9, S, QRS BITH R
THE . IEFEfS SO RUAAT 5 (1 JR 3B A 7 DL AT SRS B S B . ZES A T B B A& X R B
RNo

struct task struct {

long state; /MBS RIBATIRES (-1 AW[i24T, 0 visdT (Ftd) , >0 oz 1k .
long counter; [/ AR IBATHT T G CREED , s THE A

long priority; /] AT AL ST URIBATHT counter=priority, B KIEITHK .
long signal; /] 5T, OB, BARAARE—FES, B S E=mfEE+1.
struct sigaction sigaction[32]; // BES5PATEMLH, XIRAGSHEPITHEEMREGF R
long blocked; [/ BRGSO YRS AED .

int exit code; [/ ARSEIEHAT E IR D, FLACHEFE 4 R EL .

unsigned long start code; // AT B L

unsigned long end code; /) AR E (D .

unsigned long end data; /) AR + BEEKE (FED .

unsigned long brk: /) BKE (FHED .

unsigned long start stack; // HEFRBcHudik,

long pid; // HRERR RS GRS .
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long father; /) SRR .

long pgrp; /) HFRHS

long session; // ST,

long leader; /) EEE .

unsigned short uid; // APRRE (AP idD
unsigned short euid; // B id.

unsigned short suid; /) RIERI R  id.

unsigned short gid; // HERRRE (Hid) .
unsigned short egid; // B id.

unsigned short sgid; /) RAFEI4 id.

long alarm; [/ WREEME GEEED
long utime; // RPFEATE GEEED .
long stime; /] REFBITHIN GHEED .
long cutime; // IR P ASEATE,
long cstime; /) TIHERATEAITE,
long start time; /) HRETTURIBATI %
unsigned short used math; /) W& R T UMb LS.
int tty; // HEREH tty ZamFIRE S . -1 BREEEH
unsigned short umask; [/ AR B BE L .
struct m_inode * pwd; // Mt LAEB 3 1 WAt
struct m inode * root; // WBHEF 1T A HTeE

struct m inode * executable; // $ATCH: 1 5 A EHIFEE .

unsigned long close on exec; // PUTH K HARAEIRE. (S include/fentl. h)
struct file * filp[NR OPEN]; // SCHF&5#4REFR, &2 32 Wi, RIS AL SRR 1E
struct desc_struct 1dt[3]; // BE#EMHEFER. 0-=, -RIBE cs, 2-BIBAMEMREL dskss.
struct tss_struct tss; /) RS REBAE R,

®long state FEEAMRRKLETPRSMA T WIRSRIEESEREH CPU si#F MR IEMZ1T, A4
state [1){H & TASK_RUNNING. 1R IEAE S A3 — AR R AR R AL TS RS, B4 state FRME L
#& TASK_INTERRUPTIBLE E{ # TASK UNINTERRUPTIBLE . X i /™ 1{H & X 0 X 5 £ F 4 F
TASK_INTERRUPTIBLE IRZ (2 REE 455 5 Me i 05, 1 4L T TASK_UNINTERRUPTIBLE JIR7
F1 02 D308 5 2 7 5 B ) 4 S5 A5 RO AP 5 A4 10l J R T A 2 H2 2 AT /15 %5 . TASK_STOPPED IR%H
T — AR A T RS . Gl R R — M AE S (14 SIGSTOP. SIGTTIN &
SIGTTOU %5) si# MRy 5 — N FE(E ] ptrace R 401 FH M 4% IF 3% HBUAE MG 15 3 A2 b i
TASK_ZOMBIE J{RZ5H FHifiid — it fE ey &k, (HHAT S B S5 Ik e TR Sk . —
ANBEFRAE X BORZS 2 (] ) e 46 7% LT 19 00 B

®long counter F-BUURAFH HERELERE B I 4% 1B AGEAT 2 AIE BEHRAT BN AD R 25 8, RPFE IR 15 L
TIETHEEE ARG B A WA D303 57— AR R FERR P 2 FHIERR I counter {ESRIERE T — A2
PATHIFEFE, B counter 7] LAEAE & — AN HERE BN FeIE . 7E— AN EERE NI B R counter FFIMESE T
priority.

@ long priority T4 counter IR¥J{E . #E Linux 0.11 FIXANYIMEA 15 DR G E AR TE (15 4
WENE D)o 24 T B BERE P 2 f# ] priority FIMECA counter TR —NWIME, 2. sched.c F2F 1 fork.c F&/7 .
MR, priority [T AL I A1 2 4L

®long signal FEBOEIARYRTATIENE S ALK, 3t 32 AL, AR AR —FIES, F5
E=fifmB{E+1. F Linux WEZRZH 32 M5 . AN RGHALETRENRE, REaHREE
A EHE S5 AT AL .

4 struct sigaction sigaction[32] 4514 %4 F R AR AF AL B %45 5 I A5 FH A B A AN B 1 o B2 1) — T000s
R —AME .
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®long blocked FE 2R ST AR B I)E SHIPHZEAE . 5 signal FEEMBL, HAE—HEARFAAR
KMy FHERE S

®int exit %F&x’%)ﬂ RARAEREFF L 1L (IR T . 7E T RERR 5 RS SC#ERE AT AW B AN IR

@ unsigned long start code 7B & B FEACISTE CPU 2k M thhik 25 (6] g FF-a bk, 7E Linux 0.1x W%
A 64MB RS

@ unsigned long end_code F-B R AF A& FEREAHS (1) 75 K AR

®unsigned long end_data FERAFEIFEMRIDKE + Hi KEM L= KEHE.

@ unsigned long brk =Bt 2 AR ARSI EEE 1. 75 K EEE (FREHED, (HRE I ARYILE I
X bss, Z WK 10-6 Fr. X2 brk £ — PR EPATRAVIME . @i ESOX N, WEATEL
NI RRAINARE TN A A BC ) N AF o X8 H 2l P A malloc()pR£FFiEd brk RS0 H B A 4745
ko

@ unsigned long start_stack 7B AE 5 [ 2EFE 2 5 ik = 6] R HEAR B 6 4k . [RIFEIE 2 LI 10-6 H111
HERRFRETALE

®long pid ZHFEIRIRS, BIERES . S HRME— AR R o

@ long father &G E AN IR FI SRR AL 5

®long pgrp ETRFHAE T EHIEH T .

@ long session AL STES, BT RS ERERES

®long leader T EHHES . ﬁﬂélﬁﬁéﬂﬁﬂélﬁﬂ’]ﬂﬂi IS WA 4 ERETFHIRIEU.

@ unsigned short uid A ZHREP A FRIRS (HF ids

@ unsigned short euid ZH A FARIRS, HTH8HV; R SCH IR T

@ unsigned short suid LRI FPARRS . SPAT ORI EH - ID 3 (set-user-ID) B ALK,
suid " ERAFE AT LA uide 50 suid £?1§H£E’J euid.

@ unsigned short gid ZH 7 FrEdbrils (4 id). faH THE Z R 4.

@ unsigned short egid &H MAFFRS, FHTIRHZAHH P Ui a SCHE AR .

@ unsigned short sgid & CRAF I AHPRR S o BPAT BB A ID #rE (set-group-1D) B AT,
sgid FORAFEPAT S gide 50 sgid 55 T2 egid. A XL P 5 A S 1H#RES W 5 &
sys.c P27 T IHEA -

@ long alarm 232 (I @ BHE G E 0 - W R H R A alarm()i% B it 1% 7 Bt {H (alarm()
£ kernel/sched.c £ 338 47 P U4k . AR A% R E ARD 9 B AL K 2 BB A ¥ i B AF, 0 b &R & 4t
(B E 2 JE RAAAE 1L T B ), A MGG 2 RGN A B E I T alarm F-BUER, WAZt 2wz
H3E A SIGALRM 55 o BRINN %5 5 22 B RE 7 AT o AR BATTHE AT BLE IS 5 45 52 e £ (signal()
oY sigaction()) KA HEIZAS 53T e 2 B

®long utime & RITFFRAEH P A&AIBATII ] GEEE0O.

®long stime JE RIMERIERAD (WIS BITHEE GHZEEHO.

# long cutime E%ﬁl&fiﬁ’]?lﬁﬁf}ﬂ?*ﬂﬁ HIRS R GRZED

®long cstime & RN AZSIZITHIR A] GHEED .

#long start_time %iﬁﬁﬁiﬁ‘iﬁﬁ?ﬁ@ﬁﬂ’]ﬂfﬂo

@ unsigned short used_math & /M5, FEHARHRSSMEH 70,

®int tty MR tty 2l Fi& 5. -1 RoRRANH.

@ unsigned short umask 2 3FFE G E BT ORI A5 6 J 14 B e Ar,  BIVHT e SO P i L PR s il Jeg e

®struct m_inode * pwd ZREFEH AT TAEH 3 1 W R4 BAERREAA — 40 TER S, HT
fERTAEN B8 AR 44, I H AT DM RS A chdir RegEZ .

®struct m_inode * root JEREFEH CHIMR H 3 1 1 R4 BAHRERTA HCEENRER, HT
FERTAX BRI 40 . RAABHH il R4 chroot KRB MUIX MR H 3% .
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@ struct m_inode * executable SEREFRIEAT FIHAT SCAAENAAH 1 9 S5 FREr . RAETIRIEZ 7B
KFIWr R G R B ILAE F) — NHRREIBAT [ — AT R RE A XA WAEF 19 5 T
fH executable->i_count 2> KT~ 1. TEFEFEHE O I 1% 7 Be A A 7 A AL R[] — Z BoAH [ 48, B RR IEAE
AR AT A — T . SERRE A exec()2RBREM £ AT — AR BIPAT TR, 25 BE st
S W execORRBUTPATREF INAE 1 9 S Fa %o MR A exit() B £ M S04 T 18 H AL BRI 12 7 BB
TRNAF 1§ RGeS 1, JF 2T BB E T 7B EEERAILE memory.c F2/FH)
share page()RR I H . %R BTG FEFE N executable AT f 151 THECAT AT R 480 A RTis 1T IS
¥R 2 VA GEAS 2 AN A — Ml U ZEAATT 2 18] 220 L i 3 =44

TERGWIMEAET, 1E58 1 IR AT execveORRELZ |, RGN AT A L% 1 executable #BAE 0,
XEAT S AFEALSS 04 155 1 DLRATSS 1 BEAIERAHATIE execve O FTA TS5, BICRY BL#EAL & 78
WAZARS 1 BT 145 1) executable #52& 0. BAMES 0 ARG A& E NS H, EARH RGN
248 EINEGEAT AT ST, DRk A A% AR o [ 7 BB executable {8 0. 5346, BIEEHTHERERT,
fork() 2> 52 il SCHERE AT 55 Bim 45 74, IRIIEATE 55 1 1) executable /2 0. {HEHAT T execve()Z Ji » executable
R T 7 HAT SR AE 1T RS . S FTA RS B ERSA SN0 T,

@ unsigned long close_on_exec & —MMHFE AR TT ORI A ERE . FARAARE —A
AR, AT HEE ARG execveOIT 75 E IR SC-E R (S include/fentlh) o 24—
FEFEA forkORREEIE T — /N FiER, BESEZFHET AN execveOBEINEBHAT A — IR
J¥ o LB TR REN S AR AR T S b, R T HBER I EPATHRET . &SRR A
close_on_exec HRX N LUARFAZ A2 BALIRES, HEALETREREHAT execve() I F I X B2 4T T4 () ST At iR 75
B, BIFEHTRE P iz R PR G o 5 WRZ SR IR R 2R 2 A0 T 4T THIRAS .

®struct file * filp[NR_OPEN] Je i &4 H I BT A $T I SCHE I SO S5 M e 5T 3R, B2 32 Tl Uik
FFHE BRI 2 TP R S ME . o — U T SO R A 8 S ST R BT AU 0] SO

@ struct desc_struct 1dt[3] 2 1%IFFE R FIR TR AN . 58 X T %A 5518 R Fl ik 23 18] b ARG B A
HmB . HABHmi 0 20, W1 AR BHAR AT, W2 £8IEE (EEHEMAER) MR,

@ struct tss_struct tss s R SIREEL TSS (Task State Segment) 1584544 . TEATLS WPATH#E
P4 I tss_struct S5 TRAE T U RTAL BRI A S A48 . 94T 55 XA CPU BB AT, CPU mh o F)
FHIX S I BT S5 4 U1 R s BRRAS R IF 63T

NP ATES, CPU MIAT A A f7as R A . BERERPIRES L HER: HP 10 N B8RO IZ e 1 b
T HAETFET: (switch) 25— ANERER, ST Z R SITER M A RS, WEVORAE 4T
R EF S DMEAEFRRAT IZERERS, Reg R BN FRRSHAT F 2. £E Linux H1, SGATEHRE
R SRR R AT S B S b . FERAE TR, A AZERTE R TR W R R R S, FTENEET
PAT TR 25 IR o L[R2 OR B P A 75 2 B R BE YR, DA o 7 I 55 &85 SRR ek 52 0 o T R AR R T

5.7.2 HEBEBITIRE

— AR AN, AT AARPBRE T, OEERRE . W 5-20 . BEREIRES IR
FEREREAE ST EHII state B P o HEREIEAESE A7 RGUHH A BRI AL TS5 4IRS, AR AL T HEAR S5 45
WE. AE Linux RG0H, BEIRSERRR A7 9] o i AN T R (0 S5 A5 R

167



5.7 Linux #3242

BT
running

PPstr s B BT

running < _

AT P RTIERRAR S

interruptible

AT A T REE IR A PIEIRE
uninterruptible stopped
BREE
running

5-20 HIRRTS R A Z

€ 21TIRA (TASK _RUNNING)
YRR IEEYE CPU AT, BRC 2R HE A5t 26 BE I T e R FEAR P AT, TIRRIZ R Ak THg AT IR
(running). #ULITBFEEAE R CPU $AT, WIFRHAL TR riRas. W 520 =455 K 0
FPRES . AR FT DATENAZASIEAT, WATIER P SIEAT . U— MNRRE A AR s TRy, FRATTHK
AT HZIBITE, BRFRANERE; S— MR EERITH - B CRRRE, AR 8T H
PR (AP URGHRFECE TN, HEREH i NSRS, IRETR At
4. XERE (B —5)D fENEFRRTEME, #YE 8T TASK RUNNING JRZES .
Y AHTERE NI A E A T AR (BF— 0 4b).

& 1] BT EARIR A (TASK _INTERRUPTIBLE)
R TR R WA (HEARD RS, REANS WA EIAT. MRS E— T e Bl
TR ISR, B ERE MBS, T DM SRR e B R ORI TR .

& A n] R IBTEEAR IR A (TASK_UNINTERRUPTIBLE)
B T A BUONIENE S A, 120K 5 o] A EARIRAS 0L (RAL T Z0RAS A dE R R A
wake up() R %5 BA e B A A g A B B AT IS AT B 2 IRES o IR A I R A HERE T AR T I S A B
BTSRRI SRR AT

& {5IRA (TASK _STOPPED)
LEFEUR BG5S SIGSTOP. SIGTSTP. SIGTTIN 5( SIGTTOU B w2t N {EIRA . ] ) H k%
SIGCONT 15 ‘5 iE R 0 B nT IS AT RAS « HEARAE R B ) 20 BMEAT A5 5 3 2 1 NZRAS - 7E Linux
0.11 1, EARSEIT ZARAS A AT . &b TZ0RAS PR e R 4 bk b 3

& EIIRA (TASK ZOMBIE)
YL O IEIEAT, (HHRBRRIR A T wait() W) i) HORASK, MIFRIZHEAEL TEERS. AT
TAESGH R RS IR OHAT (LB AT IS R, SLIN 3R AR 25 2R 45405 B fR kG . — BAQ#
TR waitOBUS T F RIS S, WAL TR B R AT 55 HHiE 45 P it 2 Bl B il

L ANHERRRSATI ] 58, RGU 8 R R sk i ) B A ) R BT . AN, IR
AR WAZASPAT I 75 BLEE 7 R A TR, BERHZ Rt 25 FH sleep_on()EX interruptible_sleep_on()
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B R A CPU A AR, T ik M B RE X PAOAT A BE R o 3R W ON MR R CIR 2
(TASK_UNINTERRUPTIBLE 5 TASK_INTERRUPTIBLE).

RA LB “WAZIZITE” B E] “HEIRIRE” i, WA 2T Hdilt. RS TEZ
TR AN RER AR HERR I T HL— N EEREANRE A 50— MEREPIRAS o Dy 1 8 S d R DI 3 AR A
AR R, AARAEDAT Im 77 XGRS I 2 28 1k — D) i

5.7.3 HFEMEE

£ boot/ H3gH1, 51 FREFEAZMNEIS: EINEBINAES, ik RGEHENRY L TIETE, BT
PAT REVILHAALST init/main.c. 1ZFEF H JoifE W o BoAl FH RN A, SR WAZ &85 1)
WIA BB XS AP R I EE . SR & A E R & EAR A 2 DL S A AR S s A 3 AT W e ik
WBR . FESERE T IXEAEZ JG, RS e TEiTiRES. WERFEaC “F 17 BahRT%
0 (FFE 0O HigfT, FHAEA fork()UA A & XA HIERE 1. 7EIEFRE 1 R PR 4k gt AT B IR S 0T 46
HEIFEAT shell FRAET. MR 0 W 1E RGN A BT, BEIRAESS 0 AUHAT pause() R &1
M, Hd e EPATIHEREL

“FeNFMTSS 0 AT 7 IX A2 B %2 move to user mode (include/asm/system.h) 52 . ‘&% main.c
BRFPATIHMNZES R 0 Bah3 7RIS R 3) HIMES 0 Hakstiatr. fEBiZHl, R4
FEXTEERE IR ALIE R (sched init()) o, E/eXMES 0 BISITHEEEET 7TiRE. RO/ ALHE
WE TS 0 B 45 %7 B (include/linux/sched.h) 7E 4 R iIRFFR FRAAT S 0 TS IRE B

(TSS) HARFFAZIMRABFFE (LDT) HIBAIRTT, FHAEA 10N BTE S o 248 o AR IAR AT

RZFA74% 1dtr 1o

KR TERWNE, WEYIEHRE — MRS RE, WG HET RS 0 PIARIS. M5 0
o st BTG EEE TR, 4155 0 BUARRS B AN E G B 2t k2 0. BERRACZ 640KB. 1M N A% ARED
B B 2 2 04 BRPREKZE 16MB, [FIATSS 0 BIACHS B AR B 23 il B0 75 78 N A% ARED BRI £ b
B WEZAIEHFE T main.c BEDZATS 0 RS, HRERSIENTES 0 Z 11 RS0 IE LN SRR
0 i217% main.c £/, % move_to_user_mode [ IIRERLZEIE TR N WAZZS I 0 AR B 251
39, AHRAIIRR AT I R I ARRS T 2 TL

EFEENRIES 0 k2, % move to user mode fHH] T HH TR [l §8 4 BORF AL R OB 1 Ty i i
FHX TR 7 AT Y R 7% 22 B CPU R HLEE ) . CPU SRV Candstil gk 3) Ahdad i 8 1]
BT, AR TR B R B S GRS g AT, (R IAT . BRI ECRH T IX A4 IRET &
MR GONARS ) 5 %07V B AR R AR MR P A S R W R Bl 18 & R 2L N 2, R Bl ik 1) Bk
PP B AT S5 0 AU BO BT, AR 3. S HAT R IR A1 45 4 iret B)K S8R S CPU AL
2 0 BREE RN AN Z IR 3 L1817 . S WK 5-21 Fios RFRL Rk A2 AR AL IS A TR (] 3 e 8 A s i I

31 0 «— SPO — (TSS H1ffJ SS:ESP)

% | Jwss |
& J& ESP ]
& i EFLA |
S J5 EFLAGS |
= [ s |

J& EIP |

l«— SP1 — iret $EAHATHIFHI SS:ESP

5-21 R & £ ALY R BTIR Bl S R B E
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% move_to_user_mode B Foft WAL HER R AAESS 0 MER B (RIEERBD B M AL HERR TR 5T
NG E R E AN . e R AES 0 AR BUE BT AHAT o Wik B 5 75 ZEPAT 1) — 2558 2 10
B E . ZWFEALE 2 iret J5 [ —2k38 24t

MPAT iret 5K, CPU IR [FIHuhEE N CS:EIP H, [ARF 30 H HEM P AR E A7 2SN A . BT CPU
W H RSB R 3, 5 AT 0 ANF. T2 CPU S4B MERR P Y MERR Bk B 457 e
HARET L 2] SS:ESP ho HITHRR UK b T4, Bed f74% DS, ES. FS Al GS WA LR, Bhit
CPU X A3 o RULTEPAT 1 iret 482 )5 e B EHTNEIX L B ar A7 dv . WS, RAWITA
DURFANL S 3 18T EATS5 0 (ARRY b i A P S HEARIE 2 JFCRAERE B 2 i I HERR . T %S
HEAR U4t 18 2 D FAT 55 080 45 K4 BT 76 LTI i Tl 46 (PAGE_SIZE + (long)&init_task). HiT-PLJS 7E 6l
Wt AERT, WEEHLS 0 PHESEIR A, ARG H P HEIRE, BRIESRATES 0 (1 S HERRLE A
BATLS 1 GERE D ZHiRER “ 457 RS

5.7.4 S| EFhiHIE

Linux REHEEHBEREEH] forkORGEM . Ira At FE# &l S BERE 0 TS 2R, #ZHEFE 0
T RERR .

FERIEFT AR, RG W SRS B P R — ME A AT TR T RS I (D . 4
RAGUAH 64 MHREAEIBIT, W fork() R G M2 UL S B & b s T 28 B A AR e . S8R
RGUOHE AR ENAE X P I — AR O E S R S MG R, IR i SRR 55 Bl 451
T ITAT AR B EREAE 55 B0 S5 R AOAAR  D 7 B17 L3308 AR A B 5 R )3T A it R A A 38 PR kAT
PRI RAZ AL ZR Fr AR S BV AT P I 554K (TASK_UNINTERRUPTIBLE ).

I 0 S ) A 55 Bl A BEAT B . JE AT RERR W BB BERR B SCHERE , TS RS 5 AL S AL
BRESGIHE, IFREVIRBATRIERER 15 D RGEWEE (150 Z5). AR iR R B
REB (TSS) PR & ME. T RN AR E RN 0, PrUAT 2 E tss.eax = 0. Hrgk
BERE WAL S HER R tss.espO 1 BT HERRAT: 55 H0ds 5 4 FITAE PN A DT (R T TITHEARR BL tss.ss0 #¢iX
BN AZEE BUE AT . tes.1dt BEBLE MR R IR RTE GDT AR SHE . WM AT R 1 P4k 2
&, MNE T ZHE P A HEE5 ) 58 BOR S TRAF BB HERE (Y ts5.1387 S50

BbJE RGBS AR A Bk ik . PRAS, R M AT R N A7 TUE B TR . TERE, Ik
I R G A ST O HERE S BC SE PR OB N A7 DU, T2 1k e JE S SRR A A A DT A 2 Sk R Bl
WA EE A S AR, REASOVPIT SR R 0 RO A S B A A A7 TR . 3K
P kb 227 R A S B Z i (Copy On Write) iR

B R, AR ACHERE A SO FTIT I, DU SERE S RS T OT IRBOE 1. 467 GDT i B LSS
f) TSS F1 LDT FAFFI, HorhFHuhb A5 SR M AR AL 55 2 B tss M Idte B FRREETE 55 BCE AR
FIBATIRZS IFIR MR AR 5

SAMEER, QI —SETR PRI BT — NPT SR AR S . S8 kR
I, Esea Bl 7R AL X, JEE T TR A A . T PAT B & B — A
RIS, —BORAE T HERE PIZAT execO RGUMAIRERIER) . FEHEN exec()m, T RERRIFR AR AN K4 X
Mo E R RO « A PR IRIBAT R P, BT Ll Y RGEA WP & Bz F2 i i ARAS,
CPU W& AP A AR T A AFAE R 7 (Fault), JGES YRR BERE 5l 23 AR 2% EoIn ke 2 (AR RS
BT, SR CPU LEHHAT 1R 77 AIFE L. BN TR e rARRS A B IETHA BT .«

5.7.5 H#EEAE

WAZHF AR H T ERERSE D TN EEITRHRE . XGRS 25 E8ER AR R
fikhe AR 7] LLEAE NAEFTA AL T8RS R 2 18] 0B CPU & 47 i (8] (& FRACAS . i A ik ]
F, Linux #EFE R 5, (EHFE 5 RHEREIR 40T TASK RUNNING R#&, RAEAERRA# CPU iz
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7o BRERHE 5 R ALEFEA T H P ASPATH B, fE NS HAT I 2 AN Be it 5 1.

N T e R A MO R TR, e A R R A e RIS (R, A R SRR A 1) 46 B R
—E W EEHNG . E Linux 0.11 F R T T8 S e HE DA 1 B2 S s
WERRF

schedule() BT SRS 30 . BT LA 4 S (TASK_RUNNING) AT 55 HI8 1T I [A] 34 3k
BT counter MME R E 4 HT RN BEFRIZAT IR [A) B2 o BE—ANIMER, BERRIZATIIAEA K, T
LR, I AR S U 7 eR B U e B2 RIS AT

IR SRR BT 4b T TASK. RUNNING RIS [0 7 # O H5%E, Rt SR A Rk
BUE priority, X R4 H At RE CELE IEAEMERR I E RS ) F8H A ME 45 75 21247 (IR 18] B {8 counters
THER A2

counter

counter = + priority

TRAE T 7 B AR ) HE R 2 e AT T Bl e B ) e 2L 2 = RO (8] B counter {E. 4R )5 schedule() bR B0 B F14
RS- AT 4 T TASK_RUNNING RERE#EFE, HES BRI, HEREFER - AL &5
P switch_to()BAT SEBr Pt RE D) # e 4

R A HAth R I 4T, R SR BHERE 01847 4T Linux 0.11 K5, 3HFE 0 218 F pause()
EH OB AT T EEIRIR S BRI schedule()o ANIEAE T HERRIZATHS, schedule() - ANFE R IEFE 0
WeTAT 2IRFES o HEE RG2S N EEEAR 0 1817«

YR

Mk B —AE s T RER,  schedule() B #2858 X AE include/asm/system.h H ]
switch to()ZZHATSLPRBFE VI EEME . 1% 230 CPU FIM AT FRIRAS (BR300 Bt fE kS .
TEREAT VI 2 1T, switch_to() & Joter 2 EE U ¥ 30 i E AR 2 5 2 U mndhfs, i R WA A A, B4
B, SN ELIEARERALE current B NFESHTRE, R KBVE RIS PMES RSB TSS
MR r bbb, &R CPU PATIESVIHEEAE . LR CPU S4BT Z5 4748 RS IR A7 B 4 BT 55 7 A7
#& TR 1 TSS Bl £ Fr 45 1] i 4 B g R S Bm S5 M1 tss S5k, SRIEHUBME S-S BOR BT T iR
1] (RGBT 25 BR 25 4 T tss 2544 TR ) 7 A2 4845 B 21 CPU W, RGU IER T RIS AT I 4E 55 1 .
EA LR 2 WK 5-22 iR .
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5.8 Linux RGHHHEARRIEH 777k

CAEL . O . ;
I EAX cs
| EBX DS
h ECX ES
; ! EDX FS
j | EST GS
' | EDI SS
BT tss I EBP LDTR
: ESP
| ETP
q EFLAGS
| CR3
|
|
| TR
T— e~ -]
GDT % ﬁ
LTSS BT Limp [gef3rs| [ 32 frfmists |

«_,,,////// K, 2
#i TSS HIRTF

# Kb 5 TSS BOEHFATIE AL CPU TR 55 VIt A

& 5-22 &g EREE

5.7.6 & 1HiFE

Y ARG R T BT BT &b TIET, A W R ERBUZERERT 5 R RG R, X
AAEHFRSATIFT IS0 IE RN AR

Y—ANHPET R exitORG RN, B2 HAT HIZ RS do_exit(). 1%5RE02 B RO RS B
AR B G RN AE DT, SRR FT TG WA S, R A 2450 CAE H 3. M E A iTiE
B i ST R ERAE . R R, WAL init HERAE AT T HERE A ACHERE . R R
AN UE SRR I HAA e 2ty WIRE G f 20t JE 8 Tz e iG g R R % H Wi {55 SIGHUP,
K S ZIEZSTEP I TA R . SR e AR BV EIRIRES TASK ZOMBIE. A H i A2t 2k
i% SIGCHLD {55, @HMHEENFHECEL L. &5 do_exit()i B R A PAT HAMERE . Ben]
WAEHFRRE LN, ERESEAR SRS . BN HACHRIE 24 H A 15 B,

EFRFEAEPATIAR, SRR @E T waitOER waitpid) BB AF LA PR L L. M2/ F
MK IL IR TRIDIR SN, MRS &40 IR AT B A R e B3 | cit R . e
Lk AR S EAR A BT G N AF DU, JF B PR AT S A S R R FR T T

5.8 Linux ARG PHEHXRMERGZE

AFTNEBESA T Linux WZMITHLG] S 2 R G F AT R o R R 77 K X a0
U0 5 N AZ AR G R LU D), AT RASGbId o £ETT46 [ 1 AR LA A I P (B RAT- AT 7
Linux 0.11 R 7 IUF SR — MR RG T AL Im iR — Rt A fRe
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A JE Pt AR I AR A0S P R HERR, A7 T PR ARES ol 2 8] [ 78 7 B AL . 1 HERR 2 5 RAESS 0
{EHTH SRR H—MREMESEE RGHH, PATHZRRT AR R, AR Z TS T
WIZSHERR . TBAMMES A B COMOLF NS HERR: 5 —FORAESEH P &PATRIHERR, AL TE% Gt
) B2 R A S AL

i FH Z AR EAEA A L A A R R ZE A RA . 502 T S AR, Al
73 CPU X WA hE U [l 77 s0K AR 7784, R RR 22 BB B B AR X k. 754h, A T #EHRANE CPU FF
PR SL AT R HEARHT R IO R, AT 0 I AR ARKS FIAT 3 G H P ARRE RF 2 A R AR . 24
—/MELS NN BITH, Bia M TSS Br gy B 0 1IHERR TR £l tss.ssO. tss.esp0, HJN1%
o B P ARIBE SWAREENZAR T . TS NNZESIREIH PSRN, S EMEHH PSR, T
T3 A A THEAT B0 o

5.8.1 MG ER

FHL¥E LB (bootsect.s, setup.s)

) bootsect UL H ROM BIOS 5| 3 IN#ENWEL N AF 0x7c00 AL, FFA R EHERRE, AT I
BAT R . B bootsect #F%£5)E] 0x9000:0 AbRS, AJEHER B 745 SS WE A 0x9000, HEHFEET
esp A 7as I E N 0xff00, WEPHERLTINGTE 0x9000:0xff00 4b, Z I boot/bootsect.s 5 61+ 62 1T. setup.s
AT T bootsect IR B I HEAREL . IX 72 28 GEA)UE A IR 11 Bsf 50 FH PR HE A
HENFIFERF (head.s)

M head.s F2/FHE, RGTFIERERFBA 1T, I HERB R E NN IZEEE B (0x10), HE
FeFa%t esp X E BTE M user stack ZALTis (20 head.s, 5 31417), TRE T 1 WASF (4K 1ENHE
el user_stack FU4 € LAE sched.c B 67--72 17, IEH 1024 MKF. EEVEAN AT ERE
B2 0L B 5-23 Fras. MEBHEZMER R WZART B O R . R rgs b2 K4ME, e115%
PRI SEPR 1 B SO . IR EEH A7 B MG 5 N AZ IS A ) system.map S H AR F 1)

Oxleeb0
( e (end) A
itk a5 esp Ak
kernel, mm, f's
pn i user_stack[1k], 1 7T
wtask [ %44
{155 0 Z5ti(5 R
[ Emmr |
—— 0x17000 > system fEIR
e
kernel, mm, fs .
drv ST B
- 0x664c
2R IR TR gdt (2k)
TR FFR idt (2K)
head QRS AN HoAthEB 53 |
— WAL (4k X 4)
HERREL ss
PA7 T H 33 (4K) 0x0000 _/

5-23 RIFENRIFIRZRS A A R R R 2 E
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#iB BT (main.c)

£ init/main.c F£/5 4, EFAT move to user mode(VfCAGFEIEHIAFE AL LAAES 0 21, RS — B AT
FIAHER . MEPATEL move to user mode()Z J&, main.c FIARASHE “ DI RATSS 0 AT IBEEPAT
forkO RS, main.c T initORAEAESS | HHAT, FHFAAHAES | KIHER . T main()4 £ IZER D)4
JNAESS 0 )5, UIAREREEAE A EIR WZAR T B CRMERAE TS 0 R SRR . DG TE5% 0 P i F HE
M VEGRH IR W5 1 350 o

5.8.2 {EEAVHHR

TEAMMESFSHAT AN HERR, 22 BI T P S MARGSTE P 03T, IF B Ron P SR A %A
Hirko B T AL TANE CPU AL, IX PR 2 18] /Y 32 DXORAE TAE S5 1 AL S HERRAR D, BT ORAF I
B ERZ AR (4096 — ALSBARAHED A5, KLN 3K 7. MALST K AR AT B
TEF P ¥ 64MB 23 [1] Py ZE 4
HER PESEITE

BMES (BRTES 0 FUESS 1D A HOK 64MB il 2. —AME% G Wig@dn, &
FR P P S HERR SR B Bl v BLAE H bk 2 (A O SR AR (64MB il ) #7)o Kb bR S 40 30 A5 AT
FEFF IS BRI R, )G AR A w), W 5-24 P, SRR & T s sl — B
FIXAHER o HERR SEFRAE A P BE A2 0 o CPU 23 DOHLARI A E - BT Linux SEBL 7 S EHIZhEE (Copy
on Write) , NUCAEFEGEIE)E, %R M ASCHEREARBAT (L HIHERS, P 382 A — HE R X B
B NAF U o AT H i — DR ST HERR S HRAE (B30 push B10F) I AL A HE BRE P 4 2 N S #
TEERE 2 BB I A7 UL . T HERE O ANHERE 1 A P HERG LIRS IR, IR T B

REAHE // MAITBY | HHESK

Ly
2

BAmiRer MR

5-24 1ZiEZE BRI PSR

ERZSEITHR

BMESAHE CHINZEHER, HTAESENZAR R AT AR . HPrEZ itk o 1) A7 & iz
f£55 TSS Bt ss0 Fl esp0 AN TFEBURE o ss0 AT S WIS HERR I BUEFESRT, esp0 2 HEFRARICHRET
AR AT 55 I FARRE 35 85 1 N N AZARBS R AT I, ARSI SR SR 1. AR5 WA S HER B R B
FEAT T HAT 55 038 45 M I AE TR I AR o, B SRS AR S5 BB 450 (task_struct) JFE A — TUTHIN o X2
TEHESLHAE 55 I, forkOFE 7P FEAE 55 tss BRI N A% 0 HE HX 7 Bt (tss.esp0 1 tss.ssO) H X B[], Z I
kernel/fork.c, 93 417:

p—>tss. esp0 = PAGE SIZE + (long)p;
p—>tss. ss0 = 0x10;

H p BFALSBMESBIRETRE, tss RATFKIREELE M . WAL BTES Wil W AE AR RAEH
task_struct Z5FELHE, 1M tss 5K (Bt) 72 task struct FI—NFBto 1ZAT S I N AL HEAR BLAH tss.ssO 4
WE NN 0x10 (BRI EERELEFERF) , T tss.esp0 NFE A RAFE task struct Z5H) DU AR b L 5-25
Fioroe SEBRE tss.esp0 B B ALIR FNZ LI (HF) E— 154k (EIHPHERRIRAL) o X2 KA Intel CPU 4
AT HEARERAE I R S AR R 5L esp 1H, SRS TE esp TREMLIRAFAFRNZ
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0 —
HERRJE (esp0) AR N

Wtk TaEr (esp) —> -

} 1 5177 (4096 57)

J

L5 BR A
HFEFRE (current) &> L—-—+—"""—

5-25 HIEMARSHRTEE

ot N E A7 X BRI 1S R ) T ORAFAT 55 8 45 74 1) — D0 9 A7 1 BE B 15 B Rl 9 AZ 80 B b i s
We, B[ tss.ssO A ReH I B 0x10 We? X2 Y H P WAZ SRR & T WA s 5] . FRATTAT A
MAAZARS B K EVE R 308 o 7E head.s FR/F IR, 70l E T WAARID BOREOR B R iR 7, Bt
KL E R T 16MB. X /MK EEE 2 Linux 0.11 WREZITRE SCRAI B RV BE N A K E (S head.s, 110
ITHURRIERS o Bk, PRARRE AT DAT- 1k B A B N A Bl AR B, A A R X
B AT S PAT WAL P 7 B AR, CPU st A TSS 45 K358 1 P AZ 25 HEAR ¥ Bk b
tss.ssO Al tss.esp0 X AMEMI A . TEAESS VIHRES, ZAT5 FINIZARIREN esp0 AN HRAF. X CPU ki,
KA R B Y — MES A NZSPATED, A HERR B2 1
£5 0 FN1ES5 1 B

{155 0 CERBERE idle) AT 1 (WIHAILIHERE init) ROMERR AR, Z4EH T LU . 1155 0
FIESS 1 AR BB BOAH R, PR AR E 640KB, {H &4 14k mi i A A i 2ot stk Ja el . 4155 0
FIBCSE b RE M ZE e 0 FFf, WifE4SS 1 RIBSEHHE AN 64MB FFiG . (H 2 E AT 4 AR LT 214 B Hh kit
0--640KB 3 [l 71 o 1X /> Hh Bk o B 9 a2 P9 A% AR A R R HHE BT AE R T . fE AT T
move_to_user mode()ZJ5, 1155 0 FATSS 1 P RZASHERR 70 AL T 25 B AT 55 $hds 45 44 B 78 DT TH A0 R ity
MAESS 0 FFH 7 A5 HEAR A2 BT T 2k N CRY B US B A (R 3, Bl sched.c Y user_stack[JEU4H 7 &
AR5 1 RN i TS 0 B P iR, RIENITF AR 55 0 AIESS | ST F — AN 7 ek
A AHR ML 1 FFURIZATH, HTAES | B 2] user_stack[ 4L HY DTR TR 5 B Rl R 3, AF434E55 1
FESAT HERGARAE IR 22 5100 5 U S %, AT P A% £ 08 5 IE S AR TLAR P AR 55 1 34T 231 26 P A X D T
ERMERR T AE A . RA R, AR5 1 A TG A B S~ HERR W A2 DU . RIEATSS 0 (1 3EAR
T EAEAESS 1 SEPRF AR 2 AT PR3 “ 457, BIMESS 0 BLEASBRAT A HEAR, DA O 5 i HEAR DL T R AN
EFHAES 0 MEE.

fE55 0 I N AZ S HERR R AEH N T B VI AT S EAR S5 i 48 10, e B9 P AR R AEPAT
move_to_user mode()f, TEARA iret ik [l BTAVMERR R E R, 20K 5-21 fion. TAVHITE, M 7%
B2 KA RIBUE R, B AR 2 AR R R P HEAR, T S AR A AR MEAR T 1 OR B 7
BER . PR X BRSSO F - HERR TR BT e N AT AR TR 0 iR, [RIBT RS Fa SR
kR, SRJETMAT IRET $5 4 RIATSEEAEIE SRR 0 AR 3648 BIRAL L 3 4ES5 0 AARE . FRIX
MNLHRENERHER T, TR esp [E# 15 B AR Z user stack HERIGAI B, 1 ss BOEFEFFHE 15
B O0x17, BPEERH P EREE LDT A EHE BOE# 5T . REHUES 0 RIS BUAELST 0x0f T A HER
YENBRH R CS BB #EAT, 8T — 25482 MAREHE VR BIP I AMERR . XA, W4T IRET 548 A]
“IRME”BUES 0 BRI AR SHAT T .

CRTEREH (Copy on Write) HIRKIUHITES A 10 HANAFER, 10.2 795,
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5.8.3 EFALSHS A PSHERZ B RIT%R

£ Linux 0.11 &G, I hWTIRS A 7 #)E T WAZAS . an S —A> W AR I 5% 1R A2 F P ARES
AT, B A i 51 CPU R 3 203 0 2784k, b CPU s ib 47 FH P HERR 2 N #%
BHEARTIVIHERAE . CPU 2 WY HTAE S5 TSRS B TSS A U BT HERR I BOR AT AR ASAE . DR b
REFEFENZT, BT 0 BEFRRACHY, FTLL 48 LUK N AZASHERRFRE 2 M\ TSS 19 ss0 F esp0 7Bt
R . TEEAL TR (WAZESHERR) 2 )5, CPU Bt et P S HEAR TR £l ss Fl esp IEA IS
HERR, BHJSEAREZAE A eflags WA AR BN cs. eip R AN AZASHERR .

WAZ I R G FH 2 — N3 R W, BRI 55 1 2R G 1 )t 2 dE N A FEHRAT PO % AR 1 v T il 55
A5 OB P RZARD 22 08 AT 55 B N AR S AR AT 4R . [RIRE, Ui NIEZAR P, B T4
Ei?ﬁE(M%F*%ﬂWﬁ§)ﬁF*ﬁﬁ%ﬁﬁ&ﬂﬁﬁ%ﬁ%&d@ﬁxﬁﬁﬁEEKMWﬁ
AU H o TAEPAT iret 18 H NAZFE IR B2 P AR PR, B 7 SR HEAR A eflags. 1X AN F2 LA
5-26 7o

WA A HEER -— N — FH P A A
| Bss K — 1rer —»
= Ji ESP
FENT7 1) EFLAGS
| cs |
EIP E
A A, |

& 5-26 PIRZZSHNIA PSHERETIH%®
WHIR—/MES IEENZSIBAT, A3 CPU M N W7 A - 75 B3 AT HEARR U A, RN IR 1%
(R IEAT I N IZARRS LR FE A A SRR, JF B AN AL Je 784, Frh CPU {4 eflags il Hh
REFEER csy eip RN ART AL HER:, SR EHAT H I IRSS I 72

5.9 Linux 0.11 SRABIMCH RS

PAZ AR 35 B IR W AT B R B R G ISR o T 17 A RZ 3R B S AN DA SRR (AR SO R 48
Bl Linux RZ51 2R3N, BOAER SO RGNS RS, KA W iERIE RS RoEi r)—LAC & 5L
PRI S PATRET . X T Linux RSN UNIX R0 RS, Hh R 2am— e H . iE
SCAF B IRBIRE Y T AR B BT HAt 7 Bl BSOS A . Horh— s DL — 27 H g
ANSLAE

et/ HRFEEH LRGN E

dev/ HAHRATFHRICAE, T SO AR AR W 45
bin/ fEMAGHATIEF . B0 sh. mkfs. fdisk 2%;

ust/ AFHUEERREL. T AN At — e S

ust/bin  AF A I A A

var/ TP R GIsAT I v A R e 2 H B E B
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RO RA RIS S R A& i, X T—8 8 A Windows2000 #:4E &4, WAL C £
W I RGeS, AL b A% — @ IUWAF ISR SO s 2 SO 248, Windows2000 A NTFS B FAT32
LM ZR S, M Linux 0.11 WEZFTSCRERI SO R G002 MINIX 1.0 CHFR %, HET Linux &40 B &
Z I ext2 BY ext3 XX R4

XHF2E 1 R A ARERE FIZ/TH Linux 0.11 R4, EHEEHRE 2 5KIKAHKL: bootimage £l
rootimage #i. bootimage #&5|F /53l Image (A, Ho FEAFEHA T T B XA, #1ERFMBIET
MANZHATHAS . rootimage 772 H T ] N AZ IRt S B A SRR AR U R G . XML A B R iA 4 T —
KT A ENK) DOS #:4F R S84t .

Y Linux BaEMER M RER, SWREEE L5 RHXE 509, 510 FHd—1F

(ROOT_DEV) H M RS %455 MR E IR & FOINBUR U R 4. iR X AN & 572 0 i,

KonTENG SELE U AT KB 28 P INEAR S RS . #Hizik& 52— MER S X &S 1E, e
AR E B 2 X HR N ER S R G

5.10 Linux R#ZRBHEREW

BT Linux WiZ2&—FRmZsEim 24, ik, WZHITANETLTEESENER, Bz
B PRI A A FH o6 R AR 250 BT ATE [ i — ANUEA RS SCAR I 43 75 2 5 B FLAhAE DG R S0 fF . R
BUETF UG R G AR IRARRS 2 /T, SE 8GR — N URARRY SO H s as i ek

XHEBATE S Linux WZEBRIEREE %X, SFEETHFESR. A E—NHENERH
WEREFRIEEINGE, A WA I 2 . A R FRAT ISR i e — AN KRR IAESE, DU
TN —Z I A YRR 5 TAE

HBEAVEA tar 47244 linux-0.11.tar.gz fEF I, POAZIEARES SCAR#E R T linux/ H 569 LR Hx
S5 LI 5-27 FoR:

linux

F— boot RG5 FIL g

— fs ARG

b— include D W

| F— asm 55 CPU 14 & 45 # A0 SR 38 4

| F— linux Linux PI#% % H#65

| L— sys RGBIR ATy

b— init WZPIUE AR T

F— kernel WIZHFR R F5 403, REPHSERT
| F— blk drv Pk & BRI

| F— chr drv FRR A IRBFR T

| L— math B AL SRR 7 AL AR 7
— 1ib A% PR R L

F— mm WA BEFE P

L— tools A A% Image SO T AP

ZARZRA RIS H b & 14 7 Ha, SRR 102 MRUESCE . NIRRT H sk

H P AT IR
5.10.1 A#%E H % linux

linux H AR N E H, 125 HZPER T EEIA 14 7 HRCS, S aE—f—4

5-27 Linux HZBERBE RS
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Makefile 3CfFo 1% 4m B4 B T R+ make IS HBCE M. make T HKMF 3 EH & 28R
SRS C AR B G, AT A Bt e E— AN A 2 N IEFR T SO R T 5 G0 H R S A 7 B ERT
k. A, make T EEAFZFETOUE M HZK M.

linux H 3% T HIXA~ Makefile LIS R ERE T FTA F H X5 1 Makefile S0, X, 24 linux
H3t (BHEFHS) TR SO sod i, make #EX HEAT E B k. BRIN T 93N W T
H YRS SO, HEAE linux H 3% N IE4T— R make BAFRI AT,

5.10.2 5| 2Bz 2R EHE boot

boot H & 3 MNMLGIE S XM, & WA U B e i PR IR . 1X 3 MR 58 i 32
BLIRe R ST AU R 51 S XS 30, B N AZARRD BB A A, i — et N 32 A fRAraE AT 7 AT
FI RGN TAE . HH bootsect.s Fl setup.s F2/7 75 ZA% H as86 #HAFKdm i, 14 HMI/E as86 HIILIWiE S
M CHREREIZEAL, 1M head.s 7 E ] GNU as K4uiF, FHME AT&T #ALMIES - XHFL S0
TH R T — B AR R B DL S AR 51 38 5 T (1) vk B R 2 A TR R A 41

bootsect.s FE [T /e i 5| FIFETF, HiFfE W BRI N WX (53X, 0 #E FEHD,
0 fidk, 21 AIX). 78 PC AL ROM BIOS HELJE, ¥4 BIOS ME I M A7 0x7C00 b IEATHAT -

setup.s P27 FEH T LA OB LFRC B 240, FRIE B system B30 2)1& Y ) WAL B AL .

head.s F2/7 2 W BRI HETE system BB AT HE 43, 2 BEREATREAR 15 £ BRI 152 B8 R0 P9 A7 BE UL THD
IRIaE B TAE.

5.10.3 XHRGEHZE fs

Linux 0.11 WAZ SO R SR A T 1.0 B MINIX SO R 48, X2 BT Linux &7 MINIX &4 LI
K, KA MINIX SO RGE T #4728 X weE, I H ] DA MINIX Fh0#E Linux 73X . BEIORE A2
MINIX 248, {H Linux % HAABE 7205 MINIX REEANE . FE KX BT MINIX 5 S04 2487
BRI TR, T Linux WERA T 24AE TR, BHTRH T 2454 5 R, Linux £27 5005 4031
ZIRFEW ORI TE RS FEBE N, R Linux SCHFRGURASE L MINIX REME MG L. N T ER
SEA AR, Linux RGOS BIESERHT TS 2, I AR A N g, R TS RE
FEHEIR GR A sleep()), BN NAZYIHAT S .

fs/H ARG SLOREFH X, HAE 174 CESHET. XWRTPZEMEZES LR LA
5-28 fiirn. B RN THERE —A S0, I BB N AT RN E . Hh & 235 % 7 E% ¢,
EHEFR T S B T3 RS, WEEkMRAFRRGI X R, HEFFRREGHETIHLR.
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———————
- ~

| file table | al
|

N

_______

{ 11 rw block

5-28 fs BRHPEEFFRBZEHSIAXFR,

HETTLLE H, ZHFH T T LRI A5 i XS B, RZ SO RAE . SO s
i ) RSO 2 R A, TR AR H S SO R TR B B A, FRATTACKS 9 X DY AN 56 7SR A

T RGE, AT LK EF e WAE R IR M X T B3 7 B St R G b s 17 i)
T BN R m I X . A H R AR 3 T R s 2 o X H G R 4 A 2 B RN R 15
% RIS RS EF SIS N X R T2 buffer.c, 10 HARFE 70 5 BHS 2 T S0 RS FE

f£ file_table.c XM, BB E X T — DA (FERFF) ZHEAH . ioctl.e STHK 51 H
kernel/chr_drv/tty.c KA, LTSN io #EHIIRE. exec.c FEIF EEMAE —MNHATHE T R 2L
do_execve(), ‘EEATH exec()PREUHE T HIEE KA. fontl.c F27 H T 528 SCHF 1o #2511 R S0 1H F R 4.
read_write.c F£/FH T SIS/ 5 M EN =N KRG BREL. stat.c B2 SEL T AN SREBCCERIRAS 1)
R RE. open.c 27 ¥ EALE SIS SO B A G 5 ¢ P SO SR 40 F ek 4.

char_dev.c FEEEFF R &S KA rw_char(). pipe.c FEF P E & EE RS REMLIEEEN RS
WH . file_dev.c P27 HALE 3T 1 19 SRR 450 B9 S S B2 namei.c 727 1 EAE X R4+
H 5% 4 FSCA 44 A R B 22 S 18 FH R . block dev.c F2 78 & BB 3 A1 5 B %L inode.c F2F &
TEN SRS 1T R ERERBREL. truncate.c FEIF FH TR M 5 SR IS RETEOCC A i o5 FH AR50 4 5088 1)
bitmap.c F2/7H T ARG 1 97 S A AR IIALE . super.c F2/F FAL S X SO R GBI
AP PR AL, buffer.c F2/7 3 ZEH T X WAF md G2t X AT AR . EHEF Y 11 _rw_block /2R &K E L
BRE, EIHAE fs B, 142 kemel/blk drv/1l rw _block.c HFAHE &350 5 WK 5h pR # . R IX B 2k
BANSHEMER], XHREX THRE&SFEI MRS, #FEEdSER XSS &I
(1_rw_block()) R#AERIAT, XM REETFER G A BB SRS IRINIETH AIE

EXFEF TR IS R, RATE A /M IR LS S R Z R IR E RO R
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5.10.4 L3 FEHF include

Sk HFFAIE 32 AN h k. AP FHEHFETA 134, asm FHEFA 44, linux FHIEF
B 101, sys FARFE 54 XL CHE IR TN EA, BEARBERMTEERMERBES I
S Sk AR —

<a.out.h> a.out k3, E X T a.out PATICAFAE AN — L,

<const.h> WSRO, BEGE T 1 s imode BRI SR G AL
<ctype.h> FRERIIN . 8 LT — L KR oM 1) %

<errno.h> Hig koCtE. B8 RGEHh & A RS (Linus A minix H1 5] 3E).
<fentl.h> SR S SO o T DA R LR A B B 1 42 1) A 5 1) S
<signal.h> FOk M. EUESR SRR, [FI8MUE S BRIER B,
<stdarg.h> HESHC . IERIERE XA ESHIIR . FEUH] 7-NRB (va_list) M=
A% (va_start, va_arg fll va_end), FT vsprintf. vprintf\ vfprintf P& %,

<stddef.h> FRUEE GRS . € X T NULL, offsetof(TYPE, MEMBER).

<string.h> TR FEE T — LG A R ERAE R RN R L

<termios.h> Zevmm N R ECK SO . R EE SR P I8 AE T A&
<time.h> IR A Sk o Horpf F 258 ST tm S5 R R — S8 QI [R] Y R U5

<unistd.h> Linux bRk CHF. @ LT B PS5 AN, JEmEH T EMEH. e LT

_ LIBRARY_ , WEALHE RS0 5 1A 0 g0_syscall0)55

<utime.h> FA P TS ST o 58 ST U5 1) AE 2 8] 2544 DA &2 utime ()5 2

RSP RLHFER include/asm

XSSO R B LT — 85 CPU R R B VAR 451 . FREFIAR &, 3L 4 etk

<asm/io.h> io Sk3CPF. DL BRI Gm A 7 T 2 E SO0 o i B 1T R 4K

<asm/memory.h>  WAFHE VLS. E memepy )ik AN 2T 40 7 BRI 3L

<asm/segmenth> BHR(ELSCME. 8 LT A KB A A7 A E 1 N\ I g pR 2L

<asm/system.h>  RGL A 8 T W B BUE S IR R A TSR IR 2

Linux A#%% B L32%FH3F include/linux

<linux/config.h> WAZRLE L. & EAE S MAIESEA (HD_TYPE) A&,

<linux/fdreg.h>  BRIRL M. S A KB HIZE S 20— 258 o

<linux/fs.h> ARG R SR (file,buffer_head,m_inode &5 ).

<linux/hdreg.h> FERLSECL M. & U5 M BERL 2 A7 280 11, RS, X EREEE.

<linux/head.h>  head k3, & X T BRI ELEE M, AL/ MERRFTH &

<linux/kernel.h> WAZKICAF. &4 — L8 AL H F R B SR TR € S

<linux/mm.h> WAFE BSOSO o 8 TR R /N 8 SR — 26 T TR ek R 2

<linux/sched.h> REFRETLCHE, 8 X TAESS 4514 task_structs FIUAAES5 O (%L,
A — LA SR I S H0 B AR B N R B B E A

<linux/sys.h>  RGRAL M. &6 12 NRSGHH C REUEERE R, l'sys "Ik

<linux/tty.h>  tty Sk3CfF, @ X TH K tty do, HFATEE IS E. HH.

ARG E ARSI T HR include/sys

<sys/stat.h> SCHRIRES S SCHE . BB U RGUIRES S5 stat{ AT & .

<sys/times.h> € N T HHFEHIEITH S5 H tms DL times () BR B Y

<sys/types.h> RIS B T HEARK REHIESLA,

<sys/utsname.h>  FR G4 FREE K A

<sys/wait.h> SRR SR . B X ARG waitOF% waitpid) S AR E A5 .
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5.10.5 AZMNIELIERF B3R init

ZH RS —A X main.co FTHAT WA FIWIIGH TAE, A58 2 H P B d@ it e,
FEAEFEH] 6 W% FIBAT shell F2+.

Y B RN WA 2 DX R X A E R BT O, WS wE 72, WS
X WA E B T2 E . 2 G AT Fra w i ia e T, 4N LAl —MES (task 0,
JEE TR bR G EPATIZOSBEHFASZE, REGE KRR RE fork(), 612
H— T ZT initOM R, i rdEY, RaEBETEm eRRE, HFHEEER— TRk
1547 shell £/

5.10.6 A#Z%iZFEHB =R kernel

linux/kernel H P ILAE 12 MU FT—A Makefile XA, AINEE 3 NTHF. FIrabHEE
SRR P ARARAAAE kernel/ H 0, HAHEFER fork. exits WERF UL —E ARG IHARFSE. BEFELL
b AR PR AL B AR . T H SRS TIRE R SRS EEFE, U0 get_hd_block A1 tty_write 5.
B X e AR 2 R O R AR, DRI B AN TEAR A1 & SO 2 Ta1 ) 5 ok R B, ABATS SR AT LA
BEAT KM 22K, LR 5-29 B

ELE A TR R

Pty
N
\
)
2]
B
7]
7
-
_-
0
<
2]
—
)
‘E
o
®
—
—
n
1
’
/

BARE _oeme e i

-7 - R \\\
I,’ |sched.c| |pan1c.c| | maktime. ¢ | S
1
1\

5-29 FXHRIEARR KSR

asm.s 2772 H TACEE R G S BT ol i) Fh W, 0 &Rl e (1) S PR AR BRAR 77 W2 AE. traps.c 3L
e, RSB FRE T, R A traps.c FHAHME C 5 5 AL BE R 2L

exit.c F&/7 FEQFEH T BRI LM RG A . Q&R 21F GHEE4) ZEMREFIRH
A ERRR DL SR B RE . Sk R RS R A R

fork.c FE 45 H T sys forkO R G WA T4 C &5 K% find empty process() Fl
copy_process().

mktime.c F2 P AL — AN P A% FH (0 BRF ) 881 % mktime (), A T8N 1970 4 1 A 1 H 0 BHE2IFFHLYS
HE 5, 1ENFHIAPES A, AAE init/main.c 4 H— K.

panic.c FEFEE — BN IZ S B IFEHLIY R 2 panic().

printk.c A E — AW L G B SR KL printk().

sched.c F2£ 7 HALHEA S 5 3L A iR 2 (sleep_on. wakeup. schedule &)L K — S 1] B (1) R G0 1 FH o5
o HANEA TLANE A OC AR B A R L

signal.c 127 HEHE T A M5 T B H) 4 > RGP DL —ANTEXT B 1 Ho B b BEAR P b Ab 245 51 BR
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% do_signal().

sys.c TP EFEIRZ KRG R, HpA L&A L.

system_call.s F2FFSCHL T Linux RGVAH Gint 0x80) HIFE AN AR,  SF ) Ab B o 72 D) A0 55 7 %
RGP AR C 15 S AR b, X L8 b B PR E /A FE B4 Linux WAZARESH .

vsprintf.c 27 SEL T BLAE © 48 A NFRE e R 250 1) 7455 R AL R 2
Wi R IEENFEFF B3R kernel/blk_drv

HEAEOT, PR ST RGBS IXEN A P N SO RGeSl 1 IR
ARG, BT HEEEAREE R, N TR m SR R & EREdE, P R 5ok
ZIAMER] T i gL . FEVT RS & BRI, R E Sk AR PR e Pus & BRI
FlEpEZ X, REHERMEES A . blk drv T HZFRILEE 4 A o SCHRT TSSO Sk blkh B
TRIESEHEFTHN, FrblS C SUHRHE—E . XU A RBOC R, WE 5-30 Fis.

blk. h l: 11 rw blk.c
hd.c | floppy. ¢ I

5-30 blk drv BEHFXEHNERXXR.

i |

blk.h H5E LT 3 4 C R AR L R B s 4% 45 MY RN B i SR 25 040 o hd.c 2 77 32 B S B0 1 4 B B
HATE/ B MR Z KB R %, FESE do hd  request()Bi%L; floppy.c P27 H FEESLEL 1 % R A £ B 11 13
/IR R K, FESE do fd request() B . 1l rw blkc HFEF SZHL TR R Bk & R L E R s
1l_rw_block(), PI4% AT A FANFE P AR 8 i 1% pR B0 B il s AT B 1 5 e 4E . IRBE B Z R 2
Uy In) PRB 2 B s b 7 g A, e R AE El 42 ph X AL B ST fs/buffer.c HY .

FAIOEEIRENFERFF H 3R kernel/chr_drv

FRHREHEFTHREILEE 4 D C BESHEFEM 2 MNOGREFE M. XSRSz T % H 475

rs-232. HIAT S BEELAIES] 6 A A RN B 5-31 IR LA A )R BRH Z IR R

5-31 FHREEFZENXRREE

tty io.c FEFF AT tty PRI ZILREL tty read)FI'E BB tty write(), ARG T LEVS A
. BMEEEESRT PR B RE R T C KA do_tty interrupt(), 1ZERECK 278 TR e
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TR A A 4 R A

console.c 3L 32 AL ¥ il & VIG AL FE P A4 ] & 5 R EL con_write(), FT#% tty W& A . 5
X S 7 A AR A BT T AR AL TR B R IT con_init().

rs_i0.s JLGRAEFE T S2 B SR AT B2 A T AL BR R o %P W7 AL FRRE  SAR TS M T AR IR 2577 2%

(3 17T 0x3fa BY, 0x2fa) HHUAS I 4 Fheh Wi 2R 2 23 5ol dEAT AL ER, - AE AbFR 2R AL g s 4 A AR Hh i

do_tty interrupt().

serial.c F 10 2 BAAT (5 00 v UART #HATHIGEAGIRAE, JH R BN IEEm b . 5 ahe
045 tty FH TR H D4 ) rs_write() B2

tty ioctl.c FEFSLI T tty B io FEHIFE O AL tty ioctl)LA XK} termio(s)ZXufi io 5 HTIRE A%, FF
ARSI ARG sys_ioctl()ff) fs/ioctl.c F2 5 A 4 i A .

keyboard.S 27 3 BESLI B A T AL 3L FE keyboard _interrupt.
it B EFNR(EREFF B3R kernel/math

%1 B HArUA — C #2/7 math_emulate.c. 2711 math_emulate() 28 202 H Wt int7 17 B b 2
BF AR C R UV RA AR, 1 CPU #I X HAT T e BRI 20, gl Kix
W, DRI, A % R B T DU SR B AL BRSSO TR . AR P ETTHE I IR A IE 35 B 5 %
AL B ES 005 FARES o AR T R — A HEEE, AR RE- MR RES
SIGFPE.

5.10.7 RxERH B X lib

¥ PR ANE, AR FARAE C oA B R A — e R 0P . 2B R T e 3
C BREUFEIR K. RILTE WAZ ARG o & 11— lib/ B SRR 4 W AZ T8 E A 21— S s 5. WAZ R B T
NIRRT init/main.c IE4T7EFH FAREE GERE 0. 1) 3R, & 5 %@ HSE RS
TNETAE— . BEE P TR — % libe R AR B HE . 7E b/ H X I8H 12 4 CHEF 30,
B 7 —ANH tytso Zwifil 1) malloc.c F2/FEKLAAL, HAMMIFEFIREL, AWM RA— 47400, SCHl 7 —H R
S FH 4z D R A

XS A A EAHE A IR R exit()s R HISCHFEREL close(fd)s i SCAFREIAFF R 2L dup(). ST
FIFFREL open() 5 SCAF BREL write()s PUATHET BRI execve()s WAE/T LR EL malloc(). 547 T EFRIRES
PR E wait(). B2 1E RS setsid() L AE include/string.h FHSEELHI BT 7755 B 452 2R 5.

5.10.8 AFEEIEFEZRE mm

% H AR 2 MBS R TE BT E A XA, ST T 3R AR bk 2 28 4 s
DA S 28 At Mk 3] 32 Y A7 X A A8 9 A7 bk i s, 8O N AE B o TS ER LA, R AE T
WA X R B A A7 DU TR ST T R REOR &R

Linux WAZANAE BT 1 50 TURI4r BE AR 7 20 B 262t 386 1 4G ULk = [A] 43 E % 64
MEL BB 64MB. BT WZRER ST E B, I BBt S5 B kAl R . AR e A
{E55 A3 Be— BT A o 43 DU T3040 8 (A BE N A7 O3 T B 2B, Al fork 6 g A o] 28 52 1 4%
O, FHAT S I LS

page.s SCAFALHE A7 DU S8 Hh BT Cint 14) ACIAERY, FZH T BEAR 7 B T B o 51 E ) o 5
R TR ) 2 ik 1T 51 L G TR

memory.c T2 /7 G FEX W AF AT HI B I A% mem init(), FH page.s P A7 AL EE A Wi 72 18 FH 11
do_no_page()fl do_wp_page()R%. 7EGIEBTIEREMHAT EHI RSN, RIS A B A7 b B
BR SR 73 T A A7 5 (]
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5.10.9 RiIFNZ T EIEFBF tools

% H 3T build.c 27 A T8 Linux £ B b 473 50 9 3285 B B ARRBSIER & IR — T ig 4T
M AZBAG AT image. HEARIIDIRERT 2 T — BN R

511 ARG SMAREFNAR

7E Linux RGH, WEZNH PP T TR SC R . H—RRGEAED (R 5 ZH Ui,
W R W R A int 0x80; 53— J7 THI 2l ik i A 058 o R B ER A2 e R B (HESE 12 T gl 5 I ixadtAT
FBASH . ANt WAZJE R BUN A N B AT S5 0 FIMESS L6, eEfm&Ee XA ARG A . Hik
PWAZXT BT P AR 7 B R S b b R R R G0 FH X —FPge— 132 11 . ib/ H 3T PIAZ 2 R A0S 1 5230
TES R C R libe LR B SE IR VAR AR AR, R T AL SRR, S 2 Il PRI 4w
RESAH T Wiz RS0 ShEE, S 0K 5-4 Fis.

RGBSR AES RGO AEECE T P sR B S B e in — M FH P F R AR U2 Ja o R 5
libe &5 2 H R R U 7] I RZ G5 o 1 8 P2 v 1) iR 50 B8 B D08 S PR O B P AR P 4 B 11 (APD o Hod e
ST SRR A I AR g Rl 1 o @ X e R R, N PR AR e SE I Rl
1, i, FTFFFASCPAXS SO B A& M ) . B TR AR AR EE DL U I AT P AR S ID 4%
RGMER.

£ UNIX 81E R Gk, Seoh i 4 A2 56 1 POSIX FRéERT API #2101, Linux 2428 tAE 4. API
SRS AKX AT R 7 BN AR D bsdE, B0 POSIX, A API AT LS —AN R4
FAXEN, WAl EE LA RGO AL FE S . AR APT B3 RT REAR A S AS 75 BLAE H R G0 A
RN B A% T AE o DRI R B2 ] DA 2 S % POSIX bRtk i) 46 7w, BTG AHE E S R4
M Z B BRAFEAT AR R T —MEERGIRMEM RGP Z AB/AR, HAZEEER— API
PR, FBA N R BT DATE X B/ E R G (B B T RS AE M

RGWMH R NS AE O EEZ. AR, BNRGEEAHAA TS (F include/unistd.h
Sk rsE SO, HHE LRI MHABEF AN ZERGHKRGEA, FVIZFERWE, Brmg
AT T« H H AT Linux #7#EZE LSB (Linux Standard Base) 12 HARMRHEASAS f04 N IR T B
B KRG % . REWARA KRS Linux 875 R ITEL T MG 2 565

FE R — B C 1B S A R AL HAT R R RE R R L, B an g N H AN 1 R A R A
J e e R K R RGBSR I BERR . I, BRUE O FERR 2L fopen I felose $24it 75 R 401 A open
F close FARIThRE, HERAEESMER L. ERXFEL T, R EH GEHE L 2 o B s —
SERERE, (ER R AU eI B 2 M ThRE, 1 ELE BACEE R 1. RGUIRAL IR R B SRS T S L
ERRIMTEL FMEE 3 557

5.12 linux/Makefile {4
AT, AT TIFEERT PR VEAR B S AT R o 2 S5 TER% linux H 3¢ T 8 810 55— SCF Makefile.
5 62 5% TR R IX LS F iR 45 M A TV R .

5.12.1 ThEEHEIR

Makefile SCAHFAH Y T A2 7 g i A2 A FOHELAL B SO . 2 T EAR /7 make 1@4TH 1% A Eds cfF. R
BIEEH Makefile H)24 70 H R8N make a2, ‘EtSKIE Makefile SCHF P15 B 4 JRFR P 8% H ARAR
WA T e BB T SR .
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make T E 27 A8 H 3 HUHH € — N KL 7 R G0 S LR 1 SO 7 20 S0 dm F, JF % H i & X IX e
3T 4R ik, (B make Z BT, T E4RE Makefile {58 XM, Z MR T ENMEF O P SERF
ZIAHIRER, FREEN A 78 R SO 25 H BAR Sl a2 8%, PUTIE T RRE L B AR AT
FEOHTHY, X g B AR SO R YRR R AN R . — B YRS I — N A& ) Makefile S, B ATEREEIR
BEOIRE RS L PEARRS SO S, AT make Ay A B REIEAT BT A L E R E B Y L/E. make 27
A2 Makefile Z0ds SCAEFIARD ST 16 8¢ fe & 24T 1] (last-modification  time ) AHH 7 AR L6 SO 75 B TR
B TR AT ERE RIS E 2 E Makefile H4E B & AR 4. 7 Makefile S3CAH, 3k
AT RFREAT o SUHTF SRR =T E 1B A e L T — RS HEm 2 M4 s .

X/~ Makefile SCIF 32 Z24E 2 $878 make F2)7 ¢ 28 MY 2 PEIZE 32 T tools/ H S H [ build 4
1T 75 B8 A G PR ARS S 32 A0 6 FE e — AN AT Is AT B W A AR SO image . BARZ XS boot/H1 i
bootsect.s. setup.s {1 ] 8086 I 2 #s HEAT I, 40l AR W8 B IIBRAT A o P RA RS Hh f oAt i R
i GNU [4mifas geo/gas #HAT9mPE, HBERALIR system. /5 H build TR IX =P 5 — W
FZWAE A image. build J2& H tools/build.c JEFE/T 4 111 B — DML AT IRST, T4 S H A 1%
TR ARG . B Y e A A A W B 5-32 P

o’
= 4

\\\\/ .
[W&%%iﬁ e

Image

5-32 NizwmiFERE/AE5EH

5.12.2 KIEER
¥ 5-1 linux/Makefile SC#
1%
2 # if you want the ram—disk device, define this to be the
3 # size in blocks
4 #

# U SRARELE A RAM A% (RAMDTSK) 15245 FOTE 2 JCER IR/ e i BLERIA RAMDISK 06 8 L GGERER T
# BN gee JRIFN &G LT -DRAMDISK=512", & L5 13 1T

5 RAMDISK = #-DRAMDISK=512
6

7 AS86  =as86 -0 -a # 8086 VI fidh e an AERAS, WHIREMNAH. JFHISEE Lo
8 LD86  =1d86 —0 # /& -0 4K 8086 HARFEF; —a AR gas Ml gld #B4r HEA MG
9

10 AS =gas # ONU VL4 RS ALERERS, WAIRIEHIN4H.
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1

| =

R Il
[S§iry iy lgieN

RS [=2
H H H H H H H H H H R

LD =gld

# NI GNU HER:ES gld BT BIRET. & 3&: —s Ml XA M5 E S —x MR
# T RS M RRTEARMER % (Ened) FITEEREMUE (link map) , 248 HIEEREF
# PEAER R ARG, PR T RFPBEEABIN AT M ERE . BRI TNER:

# oo HERSOME BT S B B Py A R A

# oo ANIFFSWFTNE;

# oo EBPAE A SCE A B G RS

LDFLAGS =-s —x -M

# gee J& GNU C FEP9midas. T UNIX BBIA (script) BRI &, 75 @ UIIPRIRAFFINT, FRIERT
# [ ESFF 5 I S SR AR IR
CC =gcc $ (RAMDISK)

# NHAEE gee MAHMIEI. AT —ATRIGH \ FF9RR T —ATRZAT. W& X y: Wall TEIFTA
# ZEER: -0 MAREATRAL . f & feE SIS LM iR E . H R -fstrength-reduce M
# THRAIEMIER); —fcombine—regs T 1R SmiRARELLA i BEPT BUIC E | — N A7 38 2 ) — N3 A7
# B SHEHE—#HE. —fomit—frame—pointer ¥EHIX T LEFEMiFE4T (Frame pointer) [HEREIAZE
# JEMEREH R AL AT AR AR D o IXFRAE BRH AT DARE S0 4R 4T 1R E A 4ES . —mstring-insns &2

# Linus fE%% 2] gee mikeai A gee WMMAEDT, T gee-1. 40 /£ & I G555 EAER {4 386 CPU 1
# FRRARS, ATRAEHL

CFLAGS =-Wall -0 -fstrength-reduce —fomit—frame—-pointer \

—fcombine-regs —mstring-insns

# R cpp A& gee MIRT (F) AOHLESFE T . AUACERSS H TRHMTREF H I 2 B b B . 4 Fgm iR b B DL
# WA HHRE FMNZ, BB #include’ 8 E SR &R . PR SO h T LARF S #
# JFURMAT Y T E AT A B 2R AT A B . FEF R AT #define’ & LAY ZZER A8 e SCER 7 B 4
# PP #i . #ifdef’ . T #ifndef’ FI’ #endif’ 5 5 MIAT FH T-H 8 2 7560 2 g e Y Bl
# MiEA].

# ’-nostdinc —Tinclude 7 SRANEILZRARME LS H SRS, BIASH R4t /usr/include/ H 3%
# NSO, AR -1 IRIHE R B S EE R 2 ET B S B RSk

CPP =cpp —nostdinc —Iinclude

ROOT DEV specifies the default root—-device when making the image
This can be either FLOPPY, /dev/xxxx or empty, in which case the
default of /dev/hd6 is used by ’build’

ROOT_DEV & B 7E 6! N A% A% (image) SCHRES BT AE A A BRUAR SO R & i
TERIREAS, XU (FLOPPY) . /dev/xxxx & T &, THEM
build F£/F (¥E tools/HZFH) miffi HERANE/dev/hd6.

X H /dev/hd6 XM EE 2 MBI 1 NMrIX . iX4& Linus JF& Linux W E L2 FAR
XM RBRTER 5 XA E
ROOT DEV=/dev/hd6

# FH/E kernel B3 mm B3 s HFRFP=AER BRSSO~ T @5 X B EAH
# ARCHIVES (ARSI FRiRFFRR.
ARCHIVES=kernel/kernel. o mm/mm. o fs/fs. o

# PRI R B CfE. 7. & Rz AN AR S, WRIELE A VF 2 AT HAT A TR
# EEWE M, B ONU A ar FEFA . ar /& GNU B —HERI SO IFE R, HT00%. 1B
# DLAIEARS SR A O A

DRIVERS =kernel/blk drv/blk drv.a kernel/chr drv/chr drv.a
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27
28
29

MATH =kernel/math/math. a # i B E .
LIBS  =lib/lib.a # B 1ib/ H 3 i ST B g 12 A s e P 2 S A o

#Fﬁ%mm%ﬁM@ﬁFWﬂw ZATHE/R make FIFH FHIMGAWITAR . ¢ SUHFgRIFAER . s°
# LT, O RoR FEHAAZMN IS . BAFRIRLE gec SRAATT CFLAGS FiTfie 22 I iE T LA R AR A
#%mdMWH%*%%Iﬁ TEIE Y b g 3 5 AT IC gt i 1k (=S) , =4 S5 &A C
# SO R Vg8 5 T RS SO . BRAE LT F=2E B gm 7 SO R € SCh 4 2347 . ¢ Ja
#OEINLE .S RS, o RonHE A SRR Hd sk s’ (80 $@ ) RENHERLE, N $<
#ﬁ%%~A%&$#,ﬁ%w%ﬁ%%#*a%iﬁo

# RTIX 3 NASFEEIU A A T AN E A EER . 25 BARAE. s SCHF, Y8 SO 2. ¢ SO 2 A

# S, EHRRE o, TMESCER. s, MMEFTES 2 AN 25 HARA. o SO JE A

# & c O, MR ELREE I ES 3 AN,

30 .c.s:

40

41
42
43
44

45
46
47
48
49
50
51
52
53

$(CC) $(CFLAGS) \
-nostdinc -Iinclude -S -o $*.s $<

# KETA. s IR XL, o BAnSCfF. BRI gas diaiLgmts 7 9m B k. o
# B ¢ BARRRBEBI S, EARITEBRE.
.s.0:

$(AS) —c —o $*.0 §<
# RPIEME, * c X% o Hin . BARRMEH gee ¥ CiB T XA gmBERR H b SUHERNEE .
.c.o:

$(CC) $(CFLAGS) \

-nostdinc —-Iinclude —¢c —o $*.0 $<

# N all” Konfl Makefile FTAINERIUZ M H AR, X HEDZ Inage XM X HA R Image ST
# RIS T E BN BWUE S bootimage. #7455 NKEL AT MEH Z A5 T Linux RS T . 1E
# Linux F¥ Image B NKELAIM 4SS W 46 7. DOS R K Al LLE A rawrite. exe.

all: Image

# W BAR (Image SCfF) ZHES/EHE 4 ANIUERTE, 40772 boot/ HZH ] bootsect Ml setup
# . tools/HEH I system Al build . 42-—43 ITXRPATIMT S . 42 1THRREH tools H
# A build TEHEF CFESWHIAAR) # bootsect. setup Fl system 34 LA (ROOT DEV)
# AU RGBS H BN MG SO Tnage. 55 43 T 1) sync [ a4 28 g2 ph HUE SZ RS 4
# IR,
Image: boot/bootsect boot/setup tools/system tools/build

tools/build boot/bootsect boot/setup tools/system $(ROOT DEV) > Image

sync

#%%ﬁ%ﬁ%ﬁﬁ%%m%mﬁﬁcmﬁwuh@mv S — NSO, AR I TUEEAT S H A%
# b bs=RKAR— R/ BT iF=RNHAR S, of=FRanHH BN . XH/dev/PSO &

# IR NI IR A (B A& SCHE) o TE Linux R4 FEF/dev/fd0.

disk: Image

dd bs=8192 if=Image of=/dev/PSO

tools/build: tools/build.c # M tools H3 FHY build. ¢ F2FAERIATFEE build.
$(CC) $(CFLAGS) \
-0 tools/build tools/build.c # A MIATIEF build K452 -

boot/head. o: boot/head. s # R Emgs . s. o UNAE AR head. o H #5304

# KR tools HRH system XHEHE S AL ITTERAE K. 5661 T/REM system (4

187



5.12 linux/Makefile 3 f4

# BJEH > System map N gld 7F EEWIEREMUE B € [ A7 ILE System. map U
# KT System. map AR IES WiFE R UL o
54 tools/system:  boot/head.o init/main.o \

55 $ (ARCHIVES) $ (DRIVERS) $(MATH) $(LIBS)
56 $(LD) $(LDFLAGS) boot/head.o init/main.o \

57 $ (ARCHIVES) \

58 $ (DRIVERS) \

99 $ (MATH) \

60 $(LIBS) \

61 -0 tools/system > System. map

62

# BUEEVMEC I R EOCCHE math. a B 64 47 BT SE: HE kernel/math/ H3%; 18417 make THFEF.
63 kernel/math/math. a:

64 (cd kernel/math; make)

65

66 kernel/blk_drv/blk_drv.a: # AR SO b1k drv. a, HoPS A EE AL B AR 0.
67 (cd kernel/blk_drv; make)

68

69 kernel/chr_drv/chr_drv. a: # A AR AR chr drv. a.

70 (cd kernel/chr_drv; make)

71

72 kernel/kernel. o: # WAZ B AR kernel. o

73 (cd kernel; make)

74

75 mm/mm. o: # NAFE B mm. o

76 (cd mm; make)

77

78 fs/fs.o: # I RG H AR £s. 0

79 (cd fs; make)

80

81 1ib/1ib. a: # PR 1ib.a

82 (cd 1ib; make)

83

84 boot/setup: boot/setup. s # X BIFEEI=AT 2 8086 VL gmAliEHAs
85 $(AS86) —o boot/setup. o boot/setup. s # X setup. s BT R IFA K setup XA
86 $(LD86) —s —o boot/setup boot/setup.o # —s ETFR/RIELKG HR AT S5E R,
87

88 boot/bootsect: boot/bootsect. s # [F L. AR bootsect. o Wi 5| SHt.

89 $ (AS86) —o boot/bootsect. o boot/bootsect. s

90 $(LD86) —s —o boot/bootsect boot/bootsect. o

91

# NI 92—95 /T HIE 2 TE bootsect. s SUARFRF I UGN IN—4TH K system BHSCHKEE S,
# T4 system BEH N RN P AZBAR 48 B RA B KE . BINZATE BRI A2 SRS
# 7 “SYSSIZE = system SCHFSERRKE” —47(5 B M tmp. s XM, SAJE¥ bootsect. s U ITER S .
# IS system KERITEZ: HARMAMS 1s SgmiFAE RN system ST KAIRER, H
# grep A WFHIFRAT L XHFITHFABREE, BRI tnp. s N SCHFH . cut a4 H T EIY)
# TR, tr HTEBRITRMEIZESR. K. GEBRKE + 15)/16 ATHGH 0 BaPKERER,
# 1795=16 F%,
# 7R XA Linux 0. 11 Z RTINS (0.01--0. 10) 3RHL system K I3 bootsect. s
& BRI, M 0. 11 BRI R SRR A 77, Tt ELBEAE bootsect. s FFTFIAILE
# T system B — MR KRERCAKEE . XA NELE D2 AEER .
92 tmp.s: boot/bootsect.s tools/system
93 (echo —n ”SYSSIZE = (”;1s -1 tools/system | grep system \
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106
107
108
109

| cut —c25-31 | tr "\012" ~ ’; echo "+ 15 ) / 16”) > tmp.s
cat boot/bootsect.s >> tmp.s

97 clean: # 4T make clean’ W, BEAHUT 98103 17 LIOG 4, FEMRIA Hiidik Bk B Ok

# 7 rm R SCHMIRR AT A, IR U BRSAAEAE SR, I BN ERMIERE B .

rm —f Image System.map tmp make core boot/bootsect boot/setup

rm —f init/*. 0 tools/system tools/build boot/*. o

(cd mm;make clean) # 3N mm/ B3 PUUT1Z% H S Makefile SCAEF ) clean FH0,
(cd fs;make clean)

(cd kernel;make clean)

(cd lib;make clean)

# 1ZINPE S S AT BT clean FUN, ARJEN linux/ HZ#ATESE, A2 backup. 77 JE4E XA
#cd .. " FRBI linux/F E—2% () HZ; ' tar cf - linux’ ¥4 linux/ H AT tar 1344
# FEP. —of RRTEEQIEHAR S | compress = FanK tar FEFFHIST B EEEIEC )
# ALY EAEFET compress, FEEAEFE T 1% A7 AR backup. Z SCHF.

backup: clean

(cd .. ; tar cf - linux | compress - > backup. Z)

sync # A P B S B S A IR R R R A R
dep:

#1Z B AR T A S SO 2 BRI R R . Bl SRR R A2 N T ik make 74 H B AR E
#oEm T EEE-NEBRN R SR S B 5, make BUERIE IS A BURAKHOC R, BB
# RSk S R T A . ¢ Xt BARTT IR
# AR gAY sed X Makefile SUfF GXELERASCHE) BHATALEL, Hith MR T Makefile
# SO ### Dependencies’ 17 /G HMIATAHAT, BUIMIBR T FHEIM 118 GBI ST R AT, FAERK
# — I SO tmp make (HBEP 110 ATHIPERD o SREXHEE BT (init/) M—4 C 30 (s
# HE A3 main. o) $UUT gee TALBRERAE . FRE W S IFBULEFE T cpp fr i fiA A B Ax S0k
# OSSR, R EX SN A make 18V, X TE— MR, TR SHH -0, H
# 25 B AR A SRR 7 SR B AR SO A I BRI C &R, BIZIR SRS BT SkSCEE s & .
# AR EE AL H 2 SRR I BNIG I STAF tmp_make ", 5 JE 2R I SRS H EGET RO Makefile SCAF.
# 11147 B/ $81° SEfr B2 $($1) 7o XE$U BXAJEIH M shell & 1” FI{H.

sed ’ /\#\#\# Dependencies/q < Makefile > tmp make

(for i in init/*.c;do echo —n “init/”;$(CPP) -M $$i;done) >> tmp make

cp tmp make Makefile

(cd fs; make dep) # Xt fs/H3 T I Makefile A AR RIFEA AL FE

(cd kernel; make dep)

(cd mm; make dep)

##t# Dependencies:

init/main.o : init/main.c include/unistd.h include/sys/stat.h \
include/sys/types. h include/sys/times.h include/sys/utsname.h \
include/utime. h include/time.h include/linux/tty.h include/termios.h \
include/linux/sched.h include/linux/head.h include/linux/fs.h \
include/linux/mm. h include/signal.h include/asm/system. h include/asm/io.h \
include/stddef. h include/stdarg.h include/fcntl. h
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