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AL VA B AR TRt — 2B 15 5T

1.1 Linux B4 AR

Linux #4/E RS2 UNIX #E RSN —F b RS . e T 1991 4219 10 H 5 H GXEH—IXIE
XA AAIITED . DUSHEEIT Internet %%, FE& It FL& Mk SN Z -8 AL RS, e
R A R T P AT P B 22 (1) — P UNTX 288 E R4, I HATH A SO K

Linux #4E RGEMUEE . R EFISEAE R 2 U065 DL T TOAN B2 UNIX $4F R 48, MINIX
RS, GNU i8I, POSIX Ax#EFT Internet PI%% .

R AR IR LA EARZL R KIE T F Linux FFRIFE, IR, ByIRKBES . B
S A LR DU FEAEE 2 (UNTX, MINIX. GNU 1 POSIX, Internet AUEEZEVESIMNS W, AT
SHEPE), ARG Linux (9645 N Linus Toravlds MR SNBSS H 2 H MR, B0 B IF
LRI G — > B CHERE RS, BT Linux WAZ 0. 01 RRAAT, LRI S Xk — 20— AN I
AR hacker (BB T B HEH LUAS 52 310 1. 0 RRASIX B 1A ) & e 225k, B Linux (1) 5L % f
D LREAT PR A4

8%, HAT Linux WA CEIT KRBT 2.5.52 . MKZ % Linux RG89 BT R0 W% S fa e
) 2. 4. 20l . (LSS 2 M A B R 2 IEE R IIRRAS, AReRIERZMALE ) AT Linux
MR s, V2 CEMPEMANE, XERHAES.

1.1.1 UNIX #{ER G RYEE

Linux #4E R 402 UNTX 34E R G — AN TEBERAS . UNTX $4E R 402 56 [ DL /R 512546 % 1 Ken. Thompson
Ml Dennis Ritchie - 1969 4FH 7 DEC PDP-7 NUHSHL FIFR IG— 20 R R 45

4} Ken Thompson JA T BELE N E AN 19 PDP—7 THE ML 1847 At R 55 22 ¥ 1 2 B ik AT (Space travel )
WExK, 78 1969 - H R I N [HI 2K 2 hnRe Je W BT A, fE— N HNFFRH T unix #7ERGM R,
MINER S BCPL 1B GEARAIAfEET ), J54 Dennis Ritchie T 1972 S AHIEIR B C 1B S
HHT TS, 15 UNIX REAE KL B as 7).

1.1.2 MINIX ¥4ER %

MINIX R4 & Andrew S. Tanenbaum (AST) FFA 1. AST f&fEfT == Amsterdam [¥] Vrije K255
iSRRG AR, & ACM A TEEE iR 4 It (At LR D ORISR 1) « SERE T
100 Z R 3CE, 5 ATHENLTEE.

AST HHZETESERANL), (H 2R 2 Ar I (1914 A HZERBISEED o M7ELnS) By, ML T
R YR Berkeley SRS 250 . TR G S, kB TR S5, Wbt 5
FZ—HAKE. R Vrije KEETFRBAS WWFET o fr22 5 # Amsterdam &AM 4B 4140
I3, TR AST ki, X EiFARE T, RUOGIXFEARA nT DA (R S BRI L T .

MINTX /2 At 1987 “Eg iy, FEH T2 A% J8E R G R B, B 91 FINARAE 1. 5. HATEZAW
ARAAEAE A 15 JRAT 2. 0 AR, ARZERE RGN AT R R oy, (HHEHIEAE, MR H A
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O 2R, WLUNFZ FTP | F#k.

I Linux 845, AR HIFEE Linus FRYE. (HARIAH Linux KR AR KR DA DR A A
TORFE minix /NG, RELEZEAEAE— AN EINBLRE S50, MR AN FYF 2 AN Minix (9 R
Ko PIIXI A T Linus 45 Linuxe Linus [EZFIE T IXAN L.

YERN—MEAE RS, MINIX FEARMNTEE, (HERNEAET A C i FMILgE S 51N RS,
T B — AT AT 4 57 (PP B2 B hacker BEW8 [ LA E R G0 MYRARHS , 78 I X PP A A 2 4 — A
AN B (P o

1.1.3 GNU itx1

GNU TR B Bk 344 (the Free Software Foundation - FSF) & Richard M. Stallman J
1984 F—F0I7p . TR — KL Unix JF Hod B B8R 52 284545 R 48 : GNU 5 48. (GNU J2"GNU’ s
Not Unix” A4S, "EIIA &N guh-NEW” o) R EA] 1inux fERNAZ LM GNU #/E R IEAERE V21
. BARIXEE RGUM WA Linux”, (HJ2 MM HUL, BTN AZAEFR A GNU/Linux R4E.

FI| B AL 90 AT, GNU I H & K HVF 2 m i 0 S 2 i, Hoh B 454 44 11 emacs Sl R 48
bash shell F/F. gee RANGIFEREF. gdb PHARLFAESE. XL A Linux #BAE RGN KOG T —
ANEIEIAET, & Linux GRS UEA LA 2 — LR T H AT 2 N8 Linux #:4E RGP A“GNU/Linux”
BAERS

1.1.4 POSIX kR4

POSIX (Portable Operating System Interface for Computing Systems) +&F§ IEEE Fl 1SO/IEC JF &
() —FRPR I o IXARAE T T I 1K UNIX SEEFNESS, iR THE R AR MRS H: 0, TR UE Gl
N AR ol AAEJSARAS — 2 B 2 M e R BB EIEAT . BT 1980 R —A UNIX M4
(usr/group) I TAEM LA FERAF 1. % UNIX F P ALEORIREDE: AT&T 1% %8 V Al Berkeley CSRG
(1) BSD 22 45 (1) FH 422 10 2 1) 1 D) S 3 PR AR AR s, AT T+ 1984 47728 T /usr/group #xift. 1985 4, TEEE
BAE RBHARZ A Shrtl/ N 22 D145 (TCOS—SS) FFAATE ANST ¥ SCHF T 97 1 TEEE bifiZs 53 43 1l e A7 X%
P URARRE n RS A A E RS RS54 1 IE bR 20T 1986 4F 4 H, TEEE ghiile th T ik AsuE. B—
IERARHEZAE 1988 4F 9 A HtHER) (IEEE 1003. 1-1988), WHELLS & HHE 301 POSIX. 1 At

1989 4 POSTX ¥ TAE#EHH5 2 1SO/TEC #1141, H-H 156 TAEZ 4k i e pl 1S0 Frifk. 2 1990 4,
POSIX. 1 504l C WEF RS, 1ExUHEHES TEEE 1003. 1-1990 (& ANST #x#fE) FI 1SO/TEC
9945-1:1990 Frifk.

POSIX. 1 IXHAE T RGMRSS N IR gm s 10 (AP, ANHESS T HA M RG RS ArvE, R %)
REMILE T Re e HARHE. IXAF TEEE POSIX M TAESUIFAARETE T o 76 1990 4F, WIFFUHAT Mtk
PITHRIAEREAT, A 300 2 NS IR 9 Il — &l &0 TAEA 25 T HAR#E (POSIX. 2) . U
WA ERRHE (POSTX. 3D SRS APT (POSIX. 4) %5, F| 7T 1990 4F B 4E & 25 M RIfEdt AT, JFHA
16 NTAEHZE Tk, HIREE, S B Aehile bR, W X/Open, AT&T, OSF %%.

7 90 AEAXA], POSTX FRifl (1) il i 1E AT 55 5 B 5w e i, T2 1991-1993 47 i) o LI IF 2 Linux
NINIAZ A R, 3XAS UNIX AR#ER Linux S48 T EZE R, 1013 Linux ) REEEArERTE 2 T ik
TIF R, Refe S246K 25 UNIX REHR . AERAIN Linux WAZARISH (0. 01 fit. 0. 11 ) st 44 Linux
55 POSTX AnifE (1) He AL T HEAS TAE . 76 0. 01 iU 4%/ include/unistd. h XA C& e LT LA
oK POSXT FRifE LR MW HURT S, HHAFR TS ] “ok, XBVPHEANDIEE, HERIEAE THRNEMR”.

1991 4£ 7 71 3 HAE comp. os. minix /R A post ik O &3 3 T IELEH84E POSIX %KL, (4RI
IIEAAELE Linux XANAFK, U Linus P57 FLALP) 0T B8 & FREAX ©, FREAX [RJ9ESC 7 SORPRIER] |
Y. SRRIFE) . HAiEdR TALEAEAT Linux REMFF R, FFHAE Linux ]Ik D28 A2 25
I POSTX (UNIX [FHE BrbrdE) HIFEZE RS T .
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1.1.5 Linux #{ERSGRYIEE

1981 4F TBM 2 )k 1 =2 A BR (M 15501 TBM PC. £ 1981-1991 4E[], MS-DOS #ff R4 —Eije
WL EEAE R 5 LI THRE NI A EARE T NI, RIS UR 2 i s A o i
Apple [¥) MACs #4E RG] ATt e PEREIc 4 (1), (H2 RN N R 35 2 SEil

IS AN E RS & Unix 5. (HJE Unix 84 RGOS MAS 8 7. T3
KA, Unix SRR IHANE, PC/ANH P IRAANRESEL e . 4 2% Bell Labs [WF1]
T ] DAFE K22 T 2020 UNTX SRS — B N Ot s DE AT A TF. XFT K PC -, AT
(YR R AL I 7 46 2804 2 A AT 0 A a2 i i T B o

IEAERERE, HILT MINIX #:4E RSE, JFA—ATEM P PARR E M SR EE . 1 AST (HE
AEETEA, I HAURA A B, JU Pt AT R L2 i 5 e XA DU R G0 LA JR B
HAp W AaFE Linux REMAI4E7 Linus Benedict Torvalds.

M (1991 %), Linus Benedict Torvalds J&Mk/R 3 KEFEVHMIEIE BRI R 2EE, 2
H%# hacker. XA 21 Z 25 2R N R &AL, MRSt HLARE AT PR S. AH 2 IR = 12—
NN ERAE RS MINIX BESRIRGE, HIUE— DT80 B RRIRE RS, AR — D m)
S HEAE RS

#1991 5, ONU TR CTT A T2 TR . eI Gnu C fiikds DB, HILEATT
R TR ONU e /E R G, RIS MINIX B ITARA T IRAL, 7520 A REfS 2R ARAY . T GNU IR &
48 HURD — B AETF R, HIFANBELE JLAE N 5.

XF Linus Kii, CEMNREERFT . M 1991 4F 4 Hopid, M IFREEER I8 T-gnthil B CIEE R S .
NIFFaG, A B R R, HUEh T222] Intel 386 (R REEMILRIBAZIT U FHIgmfe AR . H)Ek
Linux RJEHIGERMR T Y.

1991 4], Linux FFUA7E—6 386sx MAMML E% 2] minix H/E RS, W22, fEHA REH 2
minix REMIAVERE, FFFFIABRIRIT A — B e 245 /E R 4. M4 Linus 7 comp. os. minix 4l
RATHIE R, FRATAT PLAEALE AP A ) minix REEFIFK H AW Linux Mg FE.

Linus 2 1 &) comp. os. minix 367N E2LFE 1991 4 3 H 29 H. 8 H Z“gec on minix—386 doesn’ t
optimize” , A K gee MPEARAE minix-386 LIsATAIULALI AL, Uk m%, Linus ££ 1991 SEHIHIHIE
SIFIRERAIL T minix REE, JFAEIX BN AT T gk minix #4E R EAR, 1 HAEE—222% 2] minix
Ragh, BB N E CEFIRT—NET Intel 80386 MR REGMIIHIIRAE RS

AERIZEAT AL minix L —AS U8R, Brid 92— fig “ s ” ¢ “RTFSC (Read the
Fxking Source Code :=)” )o AN N ZMAEVRFEPH . XMW U T X T2 KRG AR, RAET
FUE RS TAEREARIREE, ORI EUERRG, LRGN 5. BN RS a2 H e,
B T VP2 AT, X LR )l BAR A R Z MBS & &, (HEE— D REDZE ML, wt
)RR & L —HRPIE

M 1991 1 4 A IF4G, Linus JUFAE T AEB [R5 386-minix &4t (hack the kernel), FfH.
ZREB ONU 11 2iZ 248 (GNU gee. bash, gdb 28) ., T4 H 13 HAE comp. os. minix & Af
Ut H OO bash BAEEI T minix b, M HOS@EARET. AEEIFIXA shell 4T S

PN Linux A EELE 1991 4F 7 H 3 HAE comp. os. minix RN CHIRILINIEAAEE
Linux XA FK, 40 Linus A5 AR AT REJE FREAX ©, FREAX MJ9ESCHE SURPBEUER]. B9, Sl
RIFEE) o HorpiE e T AL IEAEEAT Linux REMIFR, H HAE Linux A 5K ARSI Z S5 POSTX

CUNIX [ FEL Bt ) R i L 1o

£ Linus B F —&AGHIE R (1991 4 8 H 25 H comp. os. minix) , B[ g minix F )7 18] “What
would you like to see in minix?” ( “fREAELE minix PB4 2 7 ), iz B s 0FE 2 H E
TEFFR—A (B k(1)) 386 (486) #fE R4, FEH U UMM, RIBASIRK, HASS ONU I L



HB1E A linux/

o TFR B TEAE RGIXNRIEMN 4 A ITIEIEIR T, A3 KRR G250 T minix REE T E00lLe
FROARET AT AEE R, BT SEbr A e —2e i1, BT R RZENITIGS ninix R% GEHAH T
minix FIXHERSD. HHOLHKIHR bash (1. 08 ki) Fl gee (1. 40 i) BEAEE] T 8 &4 L, 1 HAES L
A HECRTRASEH T .

5Ja, Linus HUBIARIF R B3AE RG A —AT minix PUEAARS: 17 Hl TTH T 386 551
PREPE, FTCOZIAE REA G CEA AN, JEHIREMA AT 4. X Linux (R )&,
Linus 40 HBAAHIE. (Hi2 BT Linux JLF ] LS T EATA] —Fpbi Ak R 8540 L.

T 1991 4 10 H 5 H, Linus £ comp. os. minix B4 LR AmN &, EXFINEA Linux Wi
ARG MUY (Free minix—1ike kernel sources for 386-AT). IXBHE R LIFRA Linux A E S,
I H—H) ARAE . B 10 H 5 HXF Linux #EXORGEE —MEER H 7, VP2 5K Linux BB KA
I #ERE TIXANH 7o JTEA RedHat 2 RHERRIXAN H 1 KA E HIHT R A Z AR T,

1.1.6 Linux {ER G RAR T

00 (1991.2-4?) PANIERES: 7 57~ AAA BBB

01 (1991.9?) % —AEXIMAA Linux WNAEZIRA .

02 (1991. 10. 5) iZARALL Bz 0. 03 fiRFE N HBIAS, H AT C& k3.
03 (1991.10.5)

10 (1991.10) 1 Ted Ts’ o &KAif) Linux WAZRRAS

11 (1991. 12. 8) FEA N LLIEH 21T I NAZIRA (R AT E R IR A .
12 (1992. 1. 15) FEEMAS E 2 P Ak BEAS () R AU RE T .

2.1 95(0.13) (1992.3.8) FFAHIIARESISCAF R GE AR WAZIRAS .
96 (1992. 5. 12) FFAA I W 258 S A RE AU SCA R 48 VES.

97 (1992.8.1)

98 (1992.9.29)

99 (1992.12.13)

4. (1994.3.14)

20 (1995.3.7)

0 (1996.2.9)

.20 (1999. 1. 26)

.40 (2001.1.4)

BB A 1L, BHTRUE:

L L e e

SN == I

WA S KA HIY 1B FHE
2.4.20 2002. 11. 29 26, 200, 000
2.5.562 2002. 12. 16 30, 000, 000

¥ Linux R4 0. 13 Wit A% EHESOR 0. 95 i, Linus PRI RFAERATE 1. 0 SULIRIELZ .
A, AN 0. 95 FROITAG, *F AR IVE 2 itk 2 b R TREFA 3410 S A A 32 T, 1 Linus ()3 24F:
S5 ITURAR RO AL IO SRR S S R AN AN TR

1.1.7 Linux Z&FRAYRH

Linux #4E RGN TTUER FE5 A BEFRAE Linux, Linus ¥ E REH 4 S FREAX, Hiisrér &
PEE R P AR R T 25 52 J8 AR AR B B R 48 L33 ftp. funet. i IRE5%% L), 45 5 Ari Lemke
IRATFERIXAN SR AN BESRIE Linus HEAE RGEHUNCELE S Linux /M ZEAE RSN HRIE, T2
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Linux XA ARRRIFLHTAL T K.

£ Linus I EA%Z (Just for Fun) —, Linus fERVL:

CH PG, FRMKREA BT Linux EADMARRAMXMEERSE, BIAREANAFA LK A
T o MFNRARATEAERS AT A4 FWE? Freax. SEPr b, PWRZEACHS L B Makefile - T
R W G B YA 1 S — SCHFP DA B S “Freax” BNAFE T, KRAMFET LA A
TR A KR, EUEATE AT, BFEARICRA AR N kA Wiz .

“IMi Ari Lemke, ABMSFFEIA B M7 K ARAGRDEE] ftp whiai b, I HAEW AW Freax X4
HF o AIRFFEH A XA L (Linux) , FA NI RIFRA R Z 418 . (HX ST, BTEL
BT LOGBIE R I EA B B, B2 30 b BRI F AT AN 3 SCEAR (AFRAR LI, Xt AN
25, T H UG X R RN, SRR IX .7

—— Linus Torvalds {Just for fun) 2f 84-88 Wi,

1.1.8 BH Linux REF AW ETEREHE

M Linux PR ERPEAAS R AI%D, Linux REGEMFMEETF RN GERT Linus KA, mEAPINRZ
— /& Theodore Ts' o (Ted Ts’ o). fili 1990 FEEENLF MIT vFENIEIEL M., 7E A A AR B 2 n
R PRI S M AT S . M ENCRE. BT AATSS, YARIEA U hacking on Linux, JERARITAAE
Mk R I rifiiz s . HRifhse IBM TAE N RGeS e B 45 o Ak 2 [E PR 45 152 vh . AE
B A ORI 7T 80414 TETE B .
Linux /EHEFERIA FRATWAMIR KT 57 . FAE Linux #AE RGN, ALtpAE ORI A
linux B ERME T maillist, JLT-24E Linux NIFFAR &AL (1991 FFEHF4G) #i— B4 Linux M TRk
N AR E R A Linux WAZES IR (Linux MA% 0. 10 ficrb () EL AL R SRR P ramdisk. ¢ AL A
AR kmalloc. c) o HBIHEMIRMNF ALY Linux HRE TAE. A Y HAEILSEDN X i Bk T
linux Y] ftp ¥l (tsx—11 mit. edw), 1M HBAPPRAT K Tinux H e AEIRSs . ot Tinux /5 H 15
KROTHRZ — PR IS T ext2 SRS M RG LR Tinux A RSl BRSO RGebsitE . B
A YAER T ext3 SUAFRGE, KKF- T T 301 RGERIASE PRIV 18] 8505 AR AR I HE S, 56 97 JH(2002
5 ) 1) Linuxjournal JHTPKARAEA T B AY, FHEAT 7RV5. HEr, foh IBM linux HoARH
O TAE, FEMFHA K LSB (Linux Standard Base) 255 Hif TAF.
Linux fHXH 5 —07 3% % AW)J& Alan Coxo Al T AE T 9% [ gl R 1 WiHE 75 K 2% (Swansea University
College) o WIFFUABAs I =R Br Ha iwdE Ak, JUIL & MUD (Multi-User Dungeon or Dimension, £ /M
LR o AE 90 FFACF I games. mud Fr LK) posts HURH] AR B A R K & posts. fbEL 4 4 Hid
57 —{w MUD [ € 52 (rec. games. mud HrfA4H, 1992 43 H 9 [, A history of MUD). HHJ~ MUD ik
54 UIRHOC, 1802 AT THE AL 2 T AR IO R . A T Dl R4 = F Iz A T xR 1) R DL S o 8%
FESRIR S, ABTF AR & AR A E R G, WAL R: — N E & . T3k, RIAE
Minix fl#fSEANE, 24 Linux 0. 11 A1 386BSD JAiil, Al 2% i R AL T —6 386SX Hifiki. 1T 386BSD
T S BUE MR PR () SCRE, T 386SX HaE AN, PrbMiizede T Linux RSt T2MbIFah5: 270 A %k
JEACASIY Linuxe FFAAXT Linux f=2E T2X%HR, JOHOEH RMEEITF LI, 6T Linux FHH P IsfT
A e, Al R Linux SEIL 59 (beautifully) o
Linux 0. 95 WiURATZ G, AT Linux R EAN T (BSHETY) Gt SN TR,
HOWAME Linus K44, ok Linux b TCP/IP ML AR i AT AN 2 —« JEZ#TMA Linux B FF & BA
I, IR 4EY Linux WAZIEARS I FE 25T N2 —, WA B8k Linux AW Linus 2 Je i
HEEMAD . LUE Microsoft 24w ¥ £ in ¥, (HAhEITHakbdads 1. M 2001 I Uit 57 57 4E 4
Linux W% 2. 4. x A0S (Linus 24 5T R copi T R AZ ] (R 8ok, Bt 2. 5. x 160 -
(AT —II/E#H Michael K. Johnson 2 fr i il Linux #RE RS A Z— (A 0.97 i) -
fhiRJEE 4 Linux CA%HERI (Linux Document Project — LDP) HIAKEZEZ —. WAL Linux Journel

9
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TAE, BIAE RedHat A7) LAF
Linux RGEHA AT XL I )55t B A A RIXAFE T, e HVFZ I ENLE T Linux M T
R DTER, XA ——F128 T . FEOERE M R 0] 2 W, Linux NAZF) CREDITS S04, I
PLFREU 1) T 6 Linux AR DTRR AT 400 N4 510K, RN email Motk A 5 Huht
F A K FEE TR A R

I EIR G, AT LS R Linux (M FLKSCREAGN AR

B UNIX BRfERSE — UNIX T 1969 4F#EA7E Bell SEBG o Linux b2 UNIX f—Fh e[ 2 45 . UNIX
ME A Z U T .

B MINIX ERSE — Minix #E RS UNIX [(—FI 5o fE 245, © T 1987 4F 35 44 1 WL
Andrew S. Tanenbaum JF & 5EM. FHT MINIX R %11 H BT HALAERCRE (BB S 9 T K24 W)
e A AL R E R R T 2% ) UNIX REEHEM. Linux WITFA RS Minix 24T 1991 44
TFHRTT R o

B GNU t&I— JF%& Linux #4E R4, LI Linux BRI R Z B AFREA E#SH B GNU %1, Linux
JUBBE RN — NN, A GNU FHAFIAEE (L il bash shell), W Linux ¥~} 2DHEAT

B POSIX kit — ZARUEFEHES) Linux $E RS LG vl E A R e 5 B W /E R o & Linux
AHEIAT 5

B INTERNET — 4R %A Intenet W, WA AT A TLETEHIZE M LAZENR, 4 Linux
B2 HAERER 0. 13 (0. 95) JRIKIZK .

1.2 ABLEZIR

ASCKFED Linux 5 AAEZ 0. 11 fREEAT PR FERS  Linux—0. 11 fiASELE 1991 4F 12 H 8
HAEA . fERANAFELL T S0

bootimage. Z = FUA7 36 A AR 1) Hs 48 ) AR SCA T

rootimage. Z - LA 1200kB Hs & AR SO R Ge kA SCA

linux—0. 11. tar. Z— PWAZIEACHD SCAF,

as86. tar. Z - linux bruce evans  —HEHIHAT A
S 16 A7 IR A AL

INSTALL-0. 11— S i) 2eheds BTt

HATER 750K rootimage. Z 3CAF, LB PIA I REH

ARSI EEFEA AT Tinux—0. 11 WAL P RIITABEAEERE Y, RPN IR e SCPFEAT T R Re, 4
XS Makefile SCAFRTERE o 73 AT B 2O AL TSN LR SRR T o DRI BT 003 B P BT AR AL 2
RARZIT IR shell Ry ik. HARMIB MR FEIE NI A SIAT 0, BATIEDINE, R n] URYE
B R EEA TR B (BRI 2 S it 17— L8N 549

BT BRI AE 70 A I R b R B4R ) N s B B AR ) IR, RS8R AR PR A 4. L
an, FEF AN Sk — UGB H C 5 WHRICGR SN, KXt gnu C ¥ 5 PRI G 1 5 2B 1 T8O PRAA NI 45
FESB BN P W A T AN /B R AR, KX Tntel rhrfshias (8259A) WS4 HITEANM B, JF
FIHAE I i @M ik e SRR BY DR ACRS R B, SCRE SEUF I T i BB A Y i, A
NI 7R B LG AR Y — B A ROR B A A s e AR R m e 2.

10
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% Linux 0. 11 fREZR “TFJ17 220 T HEEIRA AR Linux @8 TP 0% . Linux—0. 11 BUEAS
PAZIEARAD AT 325K A5 AcAy, P A HE I N AR EAR &R A2 Linux MOREHE. 10 H AT &1 2. 5. XX LA
BAER A, HEA 188 Jk T, RUEIRIE— [ i3k AR R L B A 4 52 . VPRI ] “ BEAREE
MEIAT A AN HTEE M Linux 0. 01 fRAZIFARRLIE 2 & HAT 240K A5 e A7 BB R R A RN
0. 01 FRICNAZARIS AT K2 AN 2 AL, IR B B R AL IS RE Y, AR BAT 1R A i R S bk
PR AL DL O B R 1 U o I HLIL5 1 S R SRR P M g Mt 5 H T MR A K —FE, 17 0. 11 iR
515 5 B R S R S IUAE IR A Eo2—FE 1o S /b — AN R R AT LA 0. 11 Ji 3 1) L2 g it A E 4F
(1) % WG SCAE (bootimage) , ] LU SR IHEAT 51 im0 W S 7 0 1 87 PR R0 AR SC A 2R 4t WA ST
(rootimage), HA"En] LAREATIEW IEAT T o

% Linux 0. 11 BT WAEA LA, UHZN IR ARG S FESERFBASI . TCP/TP
o 8% 5 7 T ()6 i A SRR, (RAFLE Linux TP AR LA o B 1R, 5 AL
SRR, AT LAE THE T Linux TAEMISEA JREE Y J5 T 22 0BT Hef 0L

AN Linux WEZ BT ARG #HEAT T UL o 4 TARFRE A I 5E 3, ARSI U 2 DL i
VARSI SR IEAT IR, BEAR b DA b (1) B S — N T A . AR IR 7 3L
(VT ] 2 DLRTTH SO R R B o 384N Linux WAZIEARIS I B SRS R8I 1.1 BioR. Fifs H 3k4h
P42 LA Tinux K 457 H 3.

FIF 1.1 Linux/ B&

Name Size Last modified (GMT) Description

Q boot/ 1991-12-05 22:48:49

£y fs/ 1991-12-08 14:08:27
Q include/ 1991-09-22 19:58:04
Q init/ 1991-12-05 19:59:04
m kernel/ 1991-12-08 14:08:00
m lib/ 1991-12-08 14:10:00
) m/ 1991-12-08 14:08:21
E:l tools/ 1991-12-04 13:11:56

Makefile 2887 bytes 1991-12-06 03:12:46

AEFERHAZETAT Linux/ B3 FRIIE BRS84S0, WEP ARSI Sk Makefile
LA

55 2 TR TENERE boot/ H 3 NI =AM gwAefy, b i 51 385 bootsect. s\ 32 71847 )3
BRI FET head. s FIERIX BIOS 54011 setup. s LWL .

53 BN init/ H PN RE VAT main. co &2 NSRBI A VI TAEHZEA
IERIEAT OGN TT o eGSR P i T A /LT R A SR, DR Ja 8 3 IR B 5 ) LA g%
X BUIR F U 2647« MR BEFCIEE T8 H 3 main. ¢ B2 7 ML AT A FEFI, RNIZ B 28X Linux A%
HT—EMTH, TS —EAITTO, EMRIETFEXNXHRGE. R SRR P&t
AT PN

94 EEBNN kenel / HFEHHIFTAERET . BURMRN 1Z CEX A (1) — L B R P A BT T o

11
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55 EAHNZIERIY s/ P RGRT, EHIXE N AN @R R 5 — T i £ g1k
Andrew S. Tanenbaum 1] (#fE RGOS EH) —BHA K minix AFRGMEDT, PFIEAIM Linux
ARG E N R minix — RSO RS, Linux 0. 11 fRAEISL.

556 T UL mm/ H kN AFE BAR Y . BLEMHBERARIX T IR N 7Y, TR EN Intel 80X86 i HE
AR BRI AT AT R S IR AR, DRI AR S Y () b 6 5 A7 R SE A4 1A % 80X86 TR sixiz
4777 MU, IR LA FJEM Intel 80386 F27 M Znfe T (Intel 80386 Programmer’ s Reference
Manual) HPHEsR IR, ARAEIGE DLEARTS b ()32 F 5290 ko AT A U 9, DRIV, 12 R B 4 b L i e
() B B o

557 TN include/ H P T SSCHEAT PR UL B, JEA EXRE—AN e XL AN e
SERIFREEAT T TEAERE . A TAE TP S5 A5, A PAE B s b I it — L6 28 22 H 21 1) S22 1 25
SERIFIAR ST T RN RS, (HIX Ly RIS R e X — R R

5% 8 A4 Linux 0. 11 ARAEZIEAREE T 1ib/ H ST SCF . i TSI, B LAx 3L
WHRIFARIRZ, aJURIRHE . XM RN 21ES: 0. 11 lRIIR R Z —.

559 B tools/ Hk I build. ¢ F/7e XTI A S ELFE 7090 P AE U A RZ U (image) ST
e, EAUH TR R TP IR S | SRR P S TS R BN OE AN e T WU (kernel
image) Af.

H TR, AP s sl g T A% o B0 ¢ PC HLEELE DT TS B 72253
Bk, AU T AP I v LS (1) 104 SCESER, AP S I — KA E
Zeps LI SCR A% o EbindE S Linux R4 H LDP (Linux Document Project) A SO, A4
Bt AR TR LS W — G HOWTO SC3E, 1 HEAN 2 ANAN S Y LDP (¥R sl itk T =

FERSEENREFPREATAR DN, BRATTE St i WIRE e (K 1 IR AT H (0 S A\ th 240 5 e R
FPoRER, ARG SIHIRL I SE AR AR L o AR BEA T PR AIERE, TR U e AR S 7 AT
T B EER, DG CHEF Mt s, Byt sl i B SR AR S . AR A
AR T ARG . AR 5 REF EON RN R, AR i L 2415 55 s
J7 T AIAR SR AR T BT o W RAETS S8R 2805 RUS RSk RN Re e, AR AT SRR A2

5 UL 2 YR O SE R HR R T A SCULAR B — DI, FEARER LN —A Linux ITK T,
PRIGENIFIES E Linux AR, BA T —@E MBS —A Linux GURU FIRID AR X AR 125 [ 52 5 %
IR, B I A e N 1. 0 FRAST 4 T 2 58 I IEAE T R Th I 75 B 5 IR hRAS . RS IX A
I 5B Linux WA%AE 2. 5. 44 iR PR BE TR HR AR I L8 T K b (0 Bl A HL 2 Re gt B AR DURIAN |

(patch) FE/PH), TWHFEFNKAT O,

I Jr BUARTE R A bR !
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%25 linux ARG

AEE SN T 5] Linux WAZ IO 2 BRI R 4548, ARIGTENHEE T 1inux ARZ IS4 H
KR ALIEALL LT H 3 AR SO K 3 2 e LLSIEAS I 2R OR 2R 32 R FLAR DI IE AL,
MRS Tinux/ B3 RIS —A 300 Makefile FFif, X ATACRSEAT PEAIERE UL o

AR R 4 S BEAE B RGN SRR GRS AL Y R
W 2.1 FioRe FLP N TIRR P FR B LE P AL FERE /T . Internet S NGASFE 5 ] 7 VAT Gl (1 5l 7 T A
s A RGUIRSS RE R FE IS L8 L B I 55 R VR 2 A R S I B0 DO REFI AR o A Linux $
ERGE L, XERPEAS X &L RS shell ariRe RELLIBLE N GifEE N SE RS BIER
GENAZRE P B A S BTGB FR 4y, 8 B T B B I Rl R AN 5 [ 14 L

FP S R
HAE RGNS
A RSN

fgfF 2R 4%

B 2.1 BRIERFHKES

Linux WAZH T ZHERUE N T 5 TSI T A, SCBURHEA: S0 ) g 2428 TR A4 1 35 £,
P EERHAE A BRIV I I TSN R R e S A G S AT PR BN A ) R 02 1
FEATNET, BATEHET Linux 0. 11 AR ARZBEAD, T BIHHE Linux AR IRAR R SR, &
TR R . SR RTIEACHS P LK) LA B S5 A BEAT Ui o foe A T A Linux 0. 11 A% S %
SERIAE T i

2.1 Linux N#ZER,

AT, ARG S5 F S 3 0] 43 B 2 ey S R 2 R R I R ke T 139
VEREA Linux 0. 11 P9, JURSRAT T 80y Rsiats B py Rt A B0 R PO AR 45K S0« AT
FEHL, AR ALY BRI A PEA 3

(e R G, Bl R AEIRAS FORE A I 3R P FH A 52 10 S BB AT RS
JH#64 (int x80), {8 CPUMHI /725 (User Mode) VIFI4 (Kernel Model), #RJ#:IERGHIfE A
VRIS T RS 2 O RGP IR S5 R, TS5 5 P 1 DU KR 0 B TG 2 ) o o B DA 5 e
ERIIRE. (ESER T IR T EER MRS G, Bl RGO A Il P A&, 3R I F R
PRAHIT IR I TR 4. DIREREEI I, 26 Resat 1 P Rt iR 53y =AM TR RS 0 R
JZ AT RGP IR 55 2 AR RGO (2 B K. W 2. 2 .
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TR

EX s

& 2.2 BAZER AR R EHARE

2.2 Linux AR FIKRLEH

Linux WHZIZ M 5 MM R, BT SERE AR, AT BERLER . SO RS 3t
P ) LA AT I 28 4 LIRS

BERE I R HATR S St I ERERT CPU BRI AL T o P oREI) U SR 2 45 ERE RENS 2P B )
5] CPU, [FJINORAE AR RE IE I SR ATRE T4 o AP BB T DR P AT BERE E S 2 st L 2L A
WAEIX, RIS, A B BOA SR AL A A T 30, AT L nux SCRFRERE ST LS Bae P A 245 R] BE 22
R R. IFa] LURI ISP E R Gl AN B A7 B SR oS e B A A it B o6 B 25, 47 22
FPAHBR e SCE RGP TSR AN B2 I INE Al o REAUSCA T R G Bt i 1) i A3 FRO A0 B A
B PR MBI SO O, B T A PREPE S AR R . A SR HOF S Fr 5 B3R R Gk
HRZ R RGeS 3o BRI AR 7 RG] TSR 2 Pt RE R 5 B AT 3 s IR
RS0 22 T 0 2 S0 A5 B AL 1K) U 0] IS RFVE 22 I 2 A

UM [ ARG R I 2.3 P o IIELRACR ENTZ M KBS R, LM B HE H 7>
7R Linux 0. 11 W8 ARSEHRER 5> O Linux 0. 95 WA FFHIGIE A SCBLBSCAF RGE, 1 W 48-42 1 3¢
FE31 0. 96 WA H ).

WA L

BERE )

G | HEFE R

~
~

QR LS s :
B 2.3 Linux MiX RS EHRAAEIREIER

HIF T LA AT RO RS 5 R T BERERATAE RO AR o IR A TR o EEAR S R U R ok
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Hld ) BEPNaTeNImdtfe. W, —MEORSIESAHEI R PR, e S
AATGREEAT . BN, AR S B BRI, UK AT RELE R SR B e
ALK R B O RS ARIRAS, A HE N BIIE 3 e s AR I R RE QR BT Ji4h 3 M
Bty 2 e T2 Jt DR - 2R I LR RAFAE AR R

HE MR RATLEA R, HFEMRREL, SR 7 ROH LA WA B R
s BERE T A BE N A7 25 1) HEREIRDE A5 -1 AR G0 AR BRI A8 B AR R SR I AR AR AL o
RO AF AL FRVF P A RERE S ) A AF R TS DS A REA T RERE (W45 L R AT e REAUSCAE RGeS T MY
AL DRSSO R G (NFS),  [FIFELBEAE ] A7 B RGORFL UL A IBAUEL (ramdisk) oo
117 A A BT R G 2 T SOA 2R Gk SCH A Bl R (R AT 4 A

B TR LEE DS O HBUER R LA, BT A R SRR IE 2T A P R T B X LB A
NPT 5 ARG U N AF 2> BEAMSE R pR K, T BVt ol AR A L PR B DL B 2E AR SR 1K R 2

2.3 Linux N#%iRK R H RS

H1F Linux WAZZ — RO ARSI R S, [HIE, WA R LA R IR, B
) A MR FH S AR AR S U BT LA D s — MR RS SO IR T S L AR SO IR 2
FHETHA T B AR 2 AT, SERGE — NI CAS SO 0 H kS H A 22k

XHBATE LA Linux ARSEEEREARS Hox, ORI H 3 RIFE— A& H
WERE N ZIIRE, AR ARG 1) 2 HEE U REAE SRATT IR S gl Sl — AN RO HEZL,  DAAE
TN IR I I 1 AR

MBAUEH tar 24 1inux—0. 11. tar. gz fEFFHF, PRSBSOS E] T 1inux Hagre
FR H SR G5RE A -

linux

F— boot AR5 T ke r

F— fs RS

F— include S Gk h)

| F— asm 55 CPU & R &5 FIAH ORI 55

| F— linux Linux WAZE HEH >

| L— sys R AR 5y

F— init WIZRITIR LR

F— kernel WIZERE RS (5908, REHERT
| F— blk drv e e L)Y e T

| F— chr drv TR IR T

| L— math BEF A ER AT B A SR 7
F— 1ib WL IR B H

F— mm WA R

L— tools A% Image SCIFH T HAE

AR A RS H sk P 54T 14 A1 Hoxk, BOVEE 102 AMURESCHF. R IE XX L1 H g
(RN BT RIE .
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2.3.1 A#ZEB & linux

linux H32PARR M = Bk, % BB TR TA T 14 A7 HX LS, Be&AME—m—
makefile UM %SO /&4 PR T H A make (IS AL E SCAF. make TR FAFI1) 32 2L A& 2l ik 1R
SRS S DB O, AT B SR E AR AN 2 AN SO BRE P ZR G0 Hh W SO T A EER
k. DAL, make THRAREREFINH M B AT .
linux H3 FRXAS makefile USR] T A 1 H R A5 1) makefile SCHF, iXFf, 4 linux
H3 (EHFFHZ) FRAEM B MOL R, make #2x Hk AT BB g iF. RN T 9w 3A> % i
[P SC A, HEAE linux H 3¢ N84Tk make AR AT,

2.3.2 5| 2BEIEEFHEXE boot

boot Hg &4 3 MGG 5 3, J& WAZIRARRE SO R B e B R AR T o 31X 3 AN T 58 i 3
BLOREE U NN 5| S NAZ A 8, B AR I B W A7, FHl—2egdt N\ 32 AR is 47y T
RGN TAE . Hp bootsect. s Fl setup. s B2/ 75 544 FH as86 A Kgmi%, i K2 as86 Iy 4w
EEA (5RIRIIZRLL, 11 head. s TFEH GNU as Sk4ui¥, 2 AT&T A4V 0E S . XPIF
TEGmiE 5 70— 2 (AR RS B DL R AR &1 3 i 1 1 1 B b 2 TR R IR /1 41

bootsect. s /P REMAL T FEARET, HiF/a SIEMAMBNE — M EXh (GIREX, 0#hE
1), 0k, %5 1/M#X). £EPCHLIIHL ROMBIOS EAG 5, K4k BIOS Ak EI N A7 0x7C00 AbidkAr 04T .

setup. s P27 FEH T EREWLA AL E S8, IR NI system BN EIEE 1 1K N AEAL B AL

head. s FRIP oSl g P HAE system BEER ATy,  E AT REAF U 2% PR PR D 15 R A A7 B L
I RIHIAR B TAE

233 XHRFAF s

R RGSIRIFI 3, JEA 17 A O SR . ISR 2 M55 6 5 L 2. 4 s
R EAITRERE — AR, A E BT I RO . HOP SO 400 % T 54t 0 Rt
RIRIF AR T RS, Wk AR R R, MG AR ST 3 KA.

Y=
)y 4

L
EEP'

1 1 rw block
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2.4 fs BRPEEFPRHEZEMGIHAXR.

7 file table.c UM, HETUE X T — AR GRIATRT) S5H%41. ioctl. ¢ SXAFH5IH
kernel/chr dev/tty. c FIREL, SEILARFRAI o ZEHITIRE. exec. ¢ FE/F B E —NHITRET R
# do_execve (), EAEFTH exec ) REET I E TR E . fentl. ¢ F&PH TSR i/0 #HIK RS0
%, read write. ¢ FEFPH T SEISCAF 3/ BGRGER AN RE A REL. stat. ¢ BEPHSEIL T AR
HOCAIRES I R G A%, open. ¢ By S5 AL SEIAS CCSCA T PR R 6 5 G P ST A 1R 2R 48 FH o
.

char_dev. ¢ EEHEF AT RS KA rw_char () o pipe. ¢ P27 HEL B8 T8 1305 B AR B 4 T8 1)
RGP . file dev. c P TAEIET 1 99 SFIRR T A I SCAF IS PR 2L, namei. ¢ 27 EZALHE
PER G H s 44 RSO 44 A R BN RS 1A H R 2. block dev. ¢ B A0 2 PR 52 A0 5 ok £
inode. ¢ FEF AL EI RSO RS 11 R ERERI RS, truncate. ¢ FEFEHTZEMIBR SOOI RGBSR BT
& A 25 0] . bitmap. ¢ #2/7H TAABESCAF R GeH 1 19 s R AR A 47 € . super. ¢ FEP A
T R G BRI A B R KL buffer. ¢ 277 B T X A7 S G2 ph IX b AT Ab BE . R AE TP i)
11_rw block IR AMIEZILEEL ©IHFALE £s H3EP, 1M+ kernel/blk_dev/11_rw block. ¢ FHff
P A BN R A, TEX BRI RANE R B, U RGN TR &b i s, AR5 2hE
I T2 X S 4 IR BN FEST (11 rw_block ) KEAEKIAT, I RERITFEAG A TS
WA VIR SRR 4T AT

TEN R P A TR R, FRATKE J3 A5 X eSO AN B B TR R 2 IR OC R o

2.3.4 KkXHEHF include

SR H S B3 32 N h ket i HRNA 134, asm FHETH 44, linux 7 H3%
T 10 4>, sys T HRAAT 5 Ao RS B TIRE W R fajid, BARMAE AT a5 15 B2
XS SRS F AR5

<a.out. h> a. out kXA, EX T a.out AT ARS8 50,

<const. h> R I, HETOOE LT 11 mh i_mode BRI AAREAL .
{ctype. h> FRFRBY LA o 38 ST — B84 S5 T R R A 88 1) %

{errno. h> RS . BE RGPS P AT . (Linus M minix H g 2E1) .
<fentl. h> SCAFPEISR AT o FH TS0 B R R R R 2 i BT 5 1 S
{signal.h> 593K s UE SR TE R, (558U TR R
{stdarg. h> PESECKL AT o LT RS HIIR . FEUH T-1KE (va list)
=% (va_start, va arg fllva end), T vsprintf. vprintf. vfprintf B,
(stddef. h> P k30, @ SCT NULL, of fsetof (TYPE, MEMBER)

{string. h> FRPERSOOT . T T B R AR R ERE IR N BRI

<termios. h> 2 iy N HE R S B R AT R 2
{time. h> I RIS SO . o T ST tm g5 R T8 S ] [ R 25U

<unistd. h> Linux ArifEskSCfbe @ T & RTS8 ERL, IFp ] T8 Mwd. e T
_ LIBRARY_, WEALHERGE R S5 FI N IRIC S _syscall0() &5,
<utime. h> F P T) Sk SO o 52 ST U ) AME S 1) 45449 L& utime () JR7R
2.3.4.1 KREMHEEXILIXHEFBR include/asm
XS B T 2 CPU MR R S5 M S DA M BAR S50 . 72 RS . 3L 4 AN STk
<asm/io. h> io k30MF. DL NI Gu 7 e e SORE 1o sty B4 1) R 2
<asm/memory. h>  PAFHE VISK SO/ &4 memepy O N 240 %5 R 2L
<asm/segment. h> BUEAELSCIF. & T A KRB ZFA7 2B AE IR AN 200 G bR 20

17



W2 linux ABIEREEM  linux/

<asm/system. h>  RGRICHF. w LT WEBUE SR RE/ W1 RN T G % -

2.3.4.2 Linux R#Z=xE A LXHFH S include/linux

<linux/config. h> WIZBCE LSO, 8 SCHALTE 5 MBI AR (HD_TYPE) AIETi .

<linux/fdreg.h> #KIKLICAF. SHRBEHIZESHI) L8 L.

{1inux/fs.h> ARG ' XRS5 (file, buffer head, m inode %§).

<linux/hdreg. h> HEEESHCELSCAE. & U5 I BEAE 27 Ardsam 1, RESH, I R A(E B

<linux/head.h>  head k3, & ST BB FFHI i saity, AJLAMERERTH &

<linux/kernel.h> WAZLICHF. & Sk FHREU EE & L.

<Iinux/mm. h> AR BSOS o B A LTI /N SORT— S8 0 TR T3 ok B 2

<linux/sched. h> EEFEFRICM, @ L TAES 450 task structs FIGHRAESS 0 HIEH,
AT — ST SR T S E e B AR IR AN I G iR £ 1)

<linux/sys. h> KRG L. 5 12 0 RSEH C RBUEEFEE, DL sys T3k,

{linux/tty.h> tty Sk3CfF, @ X THAK tty o, HATEARTT IS, .

2.3.4.3 AT RHELEMF B R include/sys

{sys/stat.h> SRS KA o B I RGORS L stat {H FIH &

{sys/times.h> g ST HEFEIZATIN ] Z5H tms BAK times O B

(sys/types.h>  RALIICMF. 58 TR R G HHE LA

<{sys/utsname.h> FRGLIREH L3 A:

{sys/wait.h> SERFR S . ARG wait O waitpid O AR ST .

2.3.5 AZMGHIERER init

ZH P E — AN S main. co HTFHATWAEZITA I TAE, R 58 SR B G g B fe,
PG W% LIZAT shell F27.

FEIP 1 S ARYELAS WAFI 2 DX X W AE AT 0, AR v & T B B A, e 22l
X NAF G T E A R0 2 e AT T BT aa e T, BN TR —/MT4 (task 0D,
HEE TR AVIbRE. EHITIZOESBEH P EZE, RS WA GIE R R EL fork (), B4
H—ANHTEAT init O R, izt , R TERNERERE, JFHEER TR
FKIZAT shell B

2.3.6 N#ZERFEHX kernel

linux/kernel HxH LS 12 AMUESCAFFT—A Makefile SCfF, HAMEA 3 NT Hx. HTIXLE
ARG Z TR O R B A%, R AR 51 & SO 2 TR S TSR B, (BT8R AT LLIE T AR
a4, WK 2.5 Bk,

SLiDEEA g (GG lPEg EX Nl Dirag

schedule. ¢

asm. s system call. s

panic. c mktime

Dﬁﬁﬂ%a‘%%

asm. s PR AL B AR GEREIE52 0 BT 5 DEC A T, XF SRS 0 1A S B AR B MR AE traps. ¢

pintk, vsprintf fork. ¢, sys. ¢, exit. ¢, signal. c

traps. c

E 2.5 EXHAREXXER
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S, AESA TR EE SRR, K A traps. ¢ AR C T F AL R 2L

exit. c P F AR TAMSBRL LM ARG O HERR. S0 G4 ZIRfEpiR
HO A ER R B DA BRI . bR R RS R AR e 2

fork.c P4 T sys fork) R PAEH T4 C W FK%L: find empty process () #il
copy_process () .

mktime. ¢ FEPAL S — AN WAZAE R TRI B mktime O, HFUHEMN 1970 5 1 H 1 H 0 BHZEIFFHL
YHMFE, VEAFFHIF . ANAE init/main. ¢ R —X.

panic. FEFALE—AN Wos WAZ HEHE B IS HLI PR %L panic O »

printk. ¢ FEFPELE — MWL MG B2 R B3 printk O

sched. ¢ PP ELARAT O B2 (R AS R 28 (s 1eep_on. wakeup. schedule 45) DL & — 2B 51K R &1
HE FAMEA LA 58 ARG PR iR 4

signal. ¢ FE/FHELHE T A5 A EE1 4 A RS DLS—ANFEXRT IS (1) o B A R 3 oAb #4555 1)
PR do signal ().

sys. c FRPOUFRIR Z RG] i3, Forh A7 Sl A S

system call.s FEFSEHL T linux RS (int 0x80) (KL I ACFEN FE, SRR AL #E o R ) A5
TE& RGN C 15 S AR D, IXEAb I bR B AT AEAEA Linux WAZARRS

vsprintf. ¢ F&/7 S T ILAE © 2V NPRAEE R B0 145 B A% A R 2R
2.3.6.1 RigFR#NIEFF B X kernel/blk_dev

Z HEILES 44 ¢ SR 1 ANSka0fEe Sk blk. h TR &P E R, Brils ¢ Xt
JAE— o XU Z IR BOCR, WK 2.6 iR,

11 rw blk.c

2.6 blk dev BREHPXHHERER.

blk. h H5E LT 34 CFE P LT AR 1 46 h M R B B SR 4544 hd. ¢ By 3 TSI BGHAS 4 4t
AT/ B INR 2 s R, T3 do hd  request ) BRi%L; floppy. ¢ R - BESZHL T 4 #8504
Bt/ SUkEh R AL, £ do fd request O BAEL. 11 rw blk. ¢ FREFILEL TR Z B $idi i3/ 5 ok
% 11 rw block O, WAZ R ATAT FL e P27 A0 2 00 1 12 bR B0 el 8 AT B i S84 . IR B 2% R 2L
V2 V5 i BB & H i i 7 B A, G R AR S G X AR FE S £s/buffer. ¢ Hs
2.3.6.2 FRRERNFEFF B R kernel/chr_dev

FREAPIFTHFILSHE 4 A C BSEFEAN 2 MEGF T S00E. X8 seil 7 #3473 K
rs—232, tty. BEREFIZuGEEHIGRAIIRE . FE (& 2. 7) 2RSSR A KRB0 2 RO R .
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tty ioctl.c

serial.c console. ¢

keyboard.

B 2.7 FRHEEEFZEHNXRATER.

tty io.c FEFHAS tty PRIRAIEREL tty read O IS R%EL tty write (), HIMNEFELEFATH
W Ak st AR A IR C B4 do_tty interrupt (), 1% R ECK S 7E TR WAL N 13 A R I AL B A B R A o
console. ¢ SCAF TSI SV FE P AT 5 5 PR 2L con write O, I T#E tty W& RA . 05
XTSRS A RIS P T a6 A B BRI con_init O .

rs_io.s JC4FET TSP SR ATH: I i BT AR ERAR 1o o i b T A R s AR A rh AR IR 25 A7
#% (i 0x3fa By 0x2fa) HHHUAGI 4 Fib 282 3 i EAT AL BE, 0 A 38 v W 28 28 A e A (R AR
P do tty interrupt().

serial. ¢ FTX 8 pATIEAE O/ UART @HATHIAG A, IF B IANIEAE o 1 1) b ) & 53 4h
WA tty RS D rs_write O B3

tty ioctl. c FRPsSEEL T tty M) io #HIHE RS tty ioct]l O LAAKT termio (s) & io 45 M KRS
PR, ARG sys_ioctl O fs/ioctl. ¢ FEFFH LA o

keyboard. S #2722 SZHL T AL Wi A #ELFE keyboard interrupt.
2.3.6.3 AR RR{TEFIRIEFZEF T HR kernel/math

Z T HxH HEMA N C B math_emulate. co HH [ math_emulate () BREEHWT int7 (R
ACERFEF PR ) C R UpLas P B EEA U b BE2S 1 CPU H1 AT T b BB TR A0, wia sk
e B, A s ol DU Rk s SC R ER SR (R T RE . AT IR I WA AR A IE A B 5
KPP BRAR T BLARRY o AR b OB AT BN — & B B, FFm H PR F Rk — AN b B 2R R A5
SIGFPE.

2.3.7 AZERHHB X lib

W% R A ZE T P g R A, 29 1R R Gebn il 1 1 iR —  Hoh 34T 12 S CHBE 3 3t
BT —ANH tytso gaifilif) malloc. ¢ FRIFRAC LIS, HEMARPR . A1 A — 47405,
LA rp EEASEATIR R AL exit Oy SCHISCHFREL close (Fd) « EHISCHREIATT R4 dup O A
FTIFBR open )+ 55 SCHFBR M write O o IATRLFFBIEL execve O« WFAMRLEI S malloc ) 4545 Tk
RERE wait O OESERG A setsid (O LLALE include/string. h HHSEIR I FTAT 745 H 45 4 2R 2K

2.3.8 AEEEEFHEFE mMm

% H s 2 MRS

page. s SCIFEULFE AAE TS H T Cint 14) ARFURRFe, TN TACBERE > 3o 00 5 R A 5057
P ORI e Rk i 5 R R DR

memory. ¢ FEFFELFEX WA AT HIAGAL IR EL mem_init (), 1 page. s [RIPYAFALEE A i 75 i 1)
do_no_page () Fll do_wp_page () &%} £EGIEEBr BRI AT R HIEREERAEIS, B AT 2S00 A7 Ak 2
PR EICR 2 LA PR A A7 1)
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2.3.9 {FAZTEEFHEF tools

ZH R build. ¢ BEFF TR Linux B4 F g P00 4 3 2R B H FsAUEE RS IRz
TN RGO image. JLRAKIIDIRERT S ILF =N A

2.4 Linux AZESRiIFRINE

B Linux #E RFNAZIEAE Minix 1. 5. 10 #4E RGN JEMCA Minix—-1386 FA8 X 4w IF R I1

Minix 1. 5. 10 iZMAS FIERVE R G850 A. S. Tanenbaum FJ{Minix & iF 52— 1 ilik—i& H Prentice
Hall KRR, 1WA Minix BARAT LLSATLE 80386 M LA ML b, (H3H3%AFIH 80386 () 32 il
e N TRAEZARSG LT 32 MIR1ERZNIIT A, Linus {fif] 7 Bruce Evans [4b T FE 7K HL T
MINIX-386, Jfit GNU (& 4JF & T H gee. gld. emacs. bash Z5# M%) Minix-386 F. EXAFEH L,
Linus #4728 X 4%, TR Linux 0. 01, 0.11. 0. 12 ZEASHI K% . VEZ SRR Linux HIMEEES 2
LENG, BT UG, R R Linux FFIHRA N (WL http://oldlinux. org
WA,
BT Minix 1.5.10 RO, i I G g raE s mt, Bt 5 R H— Faf iz
Linux 0. 11 W ARZEACHY, A8 HAEAE H AT I RedHat 9 BRAE RGEhRUERI SIS R T 90 %, JFE
FTIEAT I A B ST boot-iamge. IXHLANES H E BB T, B g Aevlff i T diff
K ELEME G AR BT AACRS, $R A X . B, REEOL FIARRELE Tinux Hagd, Bl
ARASAE Tinux—mdf Hr, DT EEHAT B2

diff -r linux linux-mdf > dif.out

e dif. out FEIAEARIE T BSOS LT . DB IULF T RELE RedHat 9 R 4w Linux 0. 11
P RZ AR o] LT TRk 4 T 2
http://oldlinux. org/Linux. old/kernel/linux—0. 11-030920. tar. gz

2.4.1 {&8 makefile 3

7t Linux 0. 11 NS SCAE, JLPREASF Hs P #FE— A makefile SCMF, 7586 EAT T#FREAT
DAL
a. $ gas =>as, gld=>1d. IIE gas fl gld O HILMAFN as 1 1d T
b. as (Ji gas) A —c B0, FrLAER: Makefile, KIPEFTE 2editli-c gmidcii i, 7E A% 3 H 3% Linux
T makefile SCfFH, A 3447 L.
c. ¥ gee HIgmiFEbREETN: —fcombine—regs. —mstring—insns LA FTA T H % Makefile T HIIXH
ANEI, 7E 94 2 gee Tk 4k A3 -fcombine—regs &I, fj-mstring—insns +& Linus H WX gee
G S N e i, P LAMRIRI gee i e AMEFEIX AL .
d. 7E gee BIIRFREIEIIH, BN-n386 3. IXREZE RedHat O F 2o HY i Py AW AZ SCIF kA 24
80486 K LA I CPU [fi4, AUz % anl L2471 80386 HLas L.

2.4.2 {EBUCHRIEFPRIERE
as86 M FE/ T AREVIN ¢ 1B S My RER), R R EAd ) AR 4 boot/bootsect. s SCAFHH C ¥
B
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2.4.3 WEFEAEXME align EAYEX

f£ boot H FHI=MLHIEFT, align A% H AT CAMSEE . [k align o s iEUH
SE RS AL B RO, AR ) T S e R (R R Ot b . PRI, JEOR TR £
.align 3
T BB (2 1) 3 R 273=8) -
.align 8

2.4.4 BN R ILRIZF

HTX as AKISEE, HiiH Az Eckdm, K C@AFEN T e — N R EFH
CPU Zifrdno DAEAZARIS K asm  ("ax”) T B4 24, a0 £s/bitmap. ¢ SCAFMIEE 20 47, 26 17
I, fs/namei.c XAFRIEE 65 1T 4%,

FERRANICGiAaS Sy ANE T EE RN e A AT A 8. 1l include/string. h H%f
84 17:
7si”,7di”, "ax”, "cx”) ;
it BB DU
D)

245 c BEFETEELCHFIEAPHSIART

FEFFR Linux 0. 11 N RTH I Sads, 7E51H C B A BN T2 L E N — T RIEF5F 7,
I H AT gee g ikas n] LAE U X Sy g b 5 | I ¢ 486, IR ZERC R e CRLAE RN T 4
WA T ¢ BRI FRIZ L. B0 boot/head. s FE/FH1 5 15 4795
.globl idt, gdt, pg dir, tmp floppy area
e GE
.globl idt, gdt, pg dir, tmp_floppy area
o5 31 ATIE A
1ss stack start, %esp
LEBGE

1ss stack start, %esp

2.5 Makefile 34

MATTHD, FATTF Ut AR PR AAS SCAFREA TR . W B ERE Tinux H 3¢ N RIMEE — 4> SCfF
Makefileo J&&s R 2 0K FARBLK iR S5 M BEA TR o

Makefile SCAFAH G TRE g I RE HH AOALALBESCME . R T RFESY make 1247 I AR AR S R
FHESAT Makefile (24T H o HBEN make fir4, Bl K Makefile SCAFH 1 v B ISR B H ARA
P SCAFREA T L Y AT e S B0

make T LA F LA E — AN KRR RGeS LERE P SCPF 75 E0E T B g 198, Ik Hi iy & XX defe
FESCAE AT g% £EATH make 2 BT, FH%9%E Makefile (5B S00E, ECHR T BT A &
ZIIRER, HERREAN T EE TR SRS BRIl a2 %, PATFE AR AL H bR SO AT
SEHTIR, X H AR SO g PR B ). — B4R S I — N 5E 1) Makefile SCfF, S AAEAREEIR
B R RGP RS SRR, AT make fiv & BEREAT BT AT B FB 1 A . make PR
Sl Make 11 e Zidl SCAFFIACHE ST IR 5 5 42 25U 1] (Tast-modification time) A & LS A7 2k
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AT, XA AT RSO E i Makefile FAOAS SR AR K i & o 75 Makefile SCPFHR,
TFSRN # AT IREREAT . SCIFTT SR 1 =" IR U0 LT — 225l 2 A S

XA Makefile SCHFI B4 F 2R 7 make P27 5 28 FH M7 G VRIS ) tools/ HsgkH ¥ build
PATFE W A A G A B A G I B — a8 AT I WA UG S image. EAKZXT boot/ 1)
bootsect. s\ setup. s i 8086 J-Z#sdEAT a7, 43 Al AE R B TR FRCEACRS th 1) & Py
FEFFAEH GNU ()9 64 gec/gas BEATHE, IFEFRLBIER systeme FRA] build T HMEX =IRA G —A
WIZBRG SO image. SEARYw &4/ G 4w & 2.8 iR,

| head | | main | | kernel | | mm | | fs | | 1ib

Build T H

WIZIZE A |
Image

2.8 NURIFEIZ/BE LGN

2.6 linux/Makefile 34

FI% 2.1 linux/Makefile 3044

1H

2 # if you want the ram-disk device, define this to be the # WIFAREALH RAM &% 115, i
3 # size in blocks. B8 SO

4#

5 RAMDISK = #-DRAMDISK=512

6

7 AS86  =as86 -0 -a # 8086 Vg s FIEFLAS, WAHIRGHNH. i IS8E o)
8 LD86  =1d86 —0 # 0 -0 A 8086 HARFER; —a AR gas fl gld ¥ RIS
9

10 AS =gas # GNU VL% dn e FER, WAHIR SN2,

11 LD =gld

12 LDFLAGS =-s —x -M # ONU MEREAS gld AT I BT, & S —s S g o

BRI SE R —x BRI RIS M Ros g ZEAE AR B4
# (Worey) FATENEREME (link map) , 98 LERRL T L1 —Fb
# OAfAHER S, R TR BEE AN B A TR A EAE S . B
#ORYHT I R E &

o HBRSCH KA 515 AT B 3 £ P A

o NI WATIRCE

o ERHAE R S ER R K SIS .

H O H =
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13

cC =gcc $(RAMDISK)  # gcc /2 ONU C FE/@gmias. W T UNIX BHIHA (script) BT =,

51 SRRV, 5 AT LS5 5 0 FE 5 40 b WA

14
15

|,_.
»

—
-2

|5 I |

[\
o

[N
—_

163 13 |

24
25

CFLAGS =-Wall -0 —fstrength-reduce —fomit—frame-pointer \
—fcombine-regs —mstring—insns # gcc MIEIN. BT —ATHJG M\ 58K 172847,
#OEIE X —Wall JTERITA 5 R -0 ARSI T4k ;
# —fstrength-reduce fUALIGEIAIER]; —mstring—insns &
# Linus A K gee BAINMIET, ALl 2o,
CPP =cpp —nostdinc —Iinclude # cpp & gcc FIRT (F) A FRFESF . —nostdine —Tinclude [
# SOBRANERRIRER S SO H s rh S, iR AT
# IR E ) H a2 H A RSk

#

# 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=/dev/hd6  # ROOT DEV $i & 71 €1 i W AZ A% (image) STAF IS AL T R BRIAAR ST 2 ¢ e
# O AERIBERS, X AT LUK (FLOPPY) o /dev/xxxx BRH THE S, &N
# build F7 (FF tools/H =) HiAlHERINE/dev/hd6,

ARCHIVES=kernel/kernel. o mm/mm. o fs/fs.o # kernel HZ. mm HFHM fs HFZFr=4 0 Hisf
# WSO, N T S AR B e AT
# ARCHIVES CJHRYSCMH) FRIRFFHRIR,

26 DRIVERS =kernel/blk drv/blk drv.a kernel/chr drv/chr drv.a # HRFIFRFRGELE. . aF

27
28
29
30

31

32

# ORIZSCHRE AN IR S, WS VR AT RIS R
# FHEAWEESCHE, JEH G ONU i) ar BRIP4 . ar /& GNU A9 — 3
# SRR ERE Y, TR B SRR AR SO A

MATH =kernel/math/math. a # BeFIEHE S
LIBS  =lib/lib.a # 1 Lib/ H s f SCPR i g 196 A5 B AR 388 P S0 A
.c.s: # make Z A MBS EHFN . 1%ATF8 7~ make FIH T 1 i iy 26 A7 1
#.c CHmEAR. s ILmIET. 2 FBon FIHZIZMNF a4
$(CC) $(CFLAGS) \
-nostdinc —Tinclude =S —o $*.s $< # F51¥ gcc KA AT CFLAGS Frfe e BIE I LL &
# AUEH include/ H s RSk SO, I g 36 Ja AS AT S ik
# =1k (=S) , WIS H A A C ST R I 4 i 5 T U0
# AR SCAE . BRAATS LR BT AR I Gn RE P SO AR IR C SCPR44 2t ¢
#amhn b.os B —o RondE & H ScErpEA. Kbk s (5i$@)
# A HWRE, $URKRE At KRG &M
# k. c .
.s.0: # R, s ILHWFET X iERk. o HAR . T4k 5L
# P ERAE B Ak 4.
$(AS) —c —o $*x.0 $< # I gas IS GREI T g k. o HARSCIF. —¢ Fom i gmis
# B G, (OASITEREAE.
.c.o: # RLET, * ¢ UM% 0 HARSC AR
$(CC) $(CFLAGS) \
—nostdinc -linclude —c -o $*.0 $< # i gee ¥ C BT MG IF AL H b U B AN ZEBE .
all: Image # all KGO Makefile FranfE Iz Hir. X HERAE image SCHF-
41 Image: boot/bootsect boot/setup tools/system tools/build # PiHIH#FR (Image 344 2

# TR 4 AT, 435 boot/ H sk H ) bootsect Fl
# setup XA, tools/H &A1 system Al build XA
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44
45
46

62
63
64

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

tools/build boot/bootsect boot/setup tools/system $(ROOT DEV) > Image

sync # XWATRPITI M A B ATR R tools HaX F i build TR
# 2y CPHSvi AR ¥ bootsect. setup Fl system 4
# LL$ (ROOT DEV) AR LA Z 458 1 % 2H 2B i P A% LR S A Tmage o
# 2B AT sync [R2E A A2 10 AE G HUE VS S I R g k.

disk: Image # RN disk AN HEREH Image 7=/E.
dd bs=8192 if=Image of=/dev/PSO # dd & UNIX Frdidr2: S-S0k, WAL
# BT R . bs=Rom KL/ B I 5L.
# iF=RIRE AN SCIE,  of =3 7Nty H B I S0 f
# X /dev/PSO 2455 — MK S A8 (B3

tools/build: tools/build.c # f tools H3x NI build. ¢ FEPA BPITIEE build.
$(CC) $(CFLAGS) \
-0 tools/build tools/build.c # i EBATREF build 4.

boot/head. o: boot/head. s # FIH Fmgs . s, o BUA K head. o H AR SO

tools/system:  boot/head.o init/main.o \
$ (ARCHIVES) $ (DRIVERS) $ (MATH) $(LIBS) # %7k tools HatH (K system
# B S AA R n R A .

$(LD) $(LDFLAGS) boot/head.o init/main.o \

$ (ARCHIVES) \

$ (DRIVERS) \

$ (MATH) \

$(LIBS) \

-0 tools/system > System.map # A% system 2. /G > System. map F7~
# gld 77 BR T G L E WA A System. map SCAFH
# KT System. map SCAF RS WERE S5 U608

kernel/math/math. a: # BF A H KB nath. a B F—4T_ER 62529,
(cd kernel/math; make) # N kernel/math/ H3%; 24T make T EFET.

# T 66——82 1T HI & L5 IbAL HIZRABL.

kernel/blk drv/blk drv.a: # S RECCAE blk drv. a
(cd kernel/blk drv; make)

kernel/chr drv/chr drv.a: # PP RECCAE chr_drv. a
(cd kernel/chr drv; make)

kernel/kernel. o: # % HFER kernel. o
(cd kernel; make)

mm/mm. o # NAAEFIAEE mm. o

(cd mm; make)

fs/fs.o: # ARG HAMEEE fs. 0
(cd fs; make)

lib/1ib. a: # FERE1ib. a
(cd 1ib; make)

boot/setup: boot/setup. s #OIX B IFIRR =47 S fH H 8086 L2 FliEFL 2%
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107
108

—
—
o

—_
—_
—_

[
—
[\

—
—
w

—
—
S

—
—
(@)}

—
—
[op}

$(AS86) —o boot/setup.o boot/setup. s # Xf setup. s SCAFHEAT G iR A K setup X
$(LD86) —s —o boot/setup boot/setup.o # —s IEINEREEER B IR CHET IR 5155

boot/bootsect: boot/bootsect. s # [A] . A2pk bootsect. o BiEEE| b,
$(AS86) —o boot/bootsect.o boot/bootsect. s
$(LD86) —s —o boot/bootsect boot/bootsect. o

92 tmp.s: boot/bootsect.s tools/system # M 92——95 X PYSTHIVEH ZAE bootsect. s B2 P ITSLZs N

—ATH K system CHFKEAE B JiE e B A “SYSSIZE = system SCAFSEFRCEE”
—AT(E R tmp. s S, SRJEHF bootsect. s AR INAEH G o HUAS system KJE TV
HHAEA ML 1s X system AT KAIR R, H grep dr 2P HAT FSCHF 507 B
55, FHERLRAALE tnp. s GNP . cut T B 258, tr T ZBRATRERIGR .
Horr: (SEbrKE + 15) /16 HTHRAH Y BrKEFR. 1717 = 16 F75,

(echo —n “SYSSIZE = (”:1s -1 tools/system | grep system \

| cut —¢25-31 | tr "\012" ° ’; echo "+ 15 ) / 16”) > tmp.s
cat boot/bootsect.s >> tmp. s

H H H O

clean: # HP4T make clean’ I, FREHAT 98-—103 1T EIWar4, ZeBRATA g4 Bt Se ko
# 7 rm eSO BRAT A, I S SO BMEAEAER SO, A B RIERTE 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) # HEN mm/ B3, $AT1% H % Makefile XA clean FL .
(cd fs;make clean)
(cd kernel;make clean)
(cd lib;make clean)

backup: clean  # ZHPHE T SEHAT LRI clean BN, 4RJSXT 1inux/ H 3BT HR4E, ARk
# backup. Z IEAi 0. Ted .. 0 RaiBE] linux/H) E—2 (X2 HE;
# tar cf — linux’ E7X) linux/ H AT tar ARIFEF . —of Fon iy B
#OFTIUIRS SO | compress — Rk tar B IS T B EERAEC )
# AL G FEIT compress, FEF RZAFE T (1% A7 B backup. Z ST
(cd .. : tar cf - linux | compress — > backup.Z)

sync  # LR HEHE S RS f 0 BB A g

dep:
# % HARECEU T 25 SO 2 TR AR DG FR o AR IR X L8R OC R A2 T 45 make FHRmf o & 75 BL 2L
# EEAHAENRE . U LS it J5, make gl il AR BUWAMKBOC R, B IES 1%
# SR E*. ¢ XX, BRI R .
# ARG T sed X Makefile SCfF CXHLEIZE A ) FEATALEE, it A MHER Makefile
# SCfFH #8# Dependencies’ ATJS I FTAAT CRIMA 118 FFARIIAT) » JFAZHK tmp make
# e S (R 110 4TPERD) o SRJEX init/ B PRI — C 0 (Hsz g —AN e
# main. c) PUT gee TALHEEAE, M bRE S URTALEERE P4 H HRREAS H bR SCAAH MR ,
# I HIXLERFF A make 1575 X T8 NESCPE, FOACEERR P4 H — > make BRI, FHogh g
# B S A NYRFE T SO H AR SO AN b AR ¢ R —— 1% I8 S S T BT Sk SR
# 111 ATHISSE SEFF B ($) B . XHES$T ZIXAJFITH I shell AF 5 1I1E
# ARG B AL AR N BIE I SO tmp._make H, ARSI N SO S B AT 1Y Makefile SCAF.
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) # % fs/HF TFH Makefile XA FRE AL,
(cd kernel; make dep)
(cd mm; make dep)
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11

-3

##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 \

[
—
co

—
—
©

[
[\
o

[
)
—_

122 include/linux/mm. h include/signal.h include/asm/system.h include/asm/io.h \
123 include/stddef.h include/stdarg.h include/fentl. h

o
27 :,E\: b1ﬁ l%\

2.7.1 Makefile f&9v

makefile SCHJE make THFEFHIMCE SCIF. Make THFE P FEHE LR Hah e — N EHIR
ZUERE T SRR R P RS SO R B4 B 1« makefile IR A LLIRE 2%, 1X BLUIURARYE E i
makefile SCAYELETRT RN 2H . TEA VLGS GNU make i -

AT make R, VRS2 makefile SO K25 1UF make BEAMEEA 4 TAE. Jl%, makefile (At
25 1F make WA R RER: — AN 3C1F . MUIH$E BN, makefile ] L2 Jf make I21T 8 P& (i,
A i B A 1 N B S ) o

make [FJHATIERES AP ANAFIBY B 58— MBS A makefile SCAFRLAAL AT
makefile SCAFAE, sk BT AR S I BRaXpyal n X, s o BT H As o G R FLse v 4 A
—ME A s e 228 I BUWIR], make S04 FH K28 Py 355 25 40 A i e RS H Asod G R 2 g g, IF HATH]
AH Y. N B

Y make HFT PRI, REAMESGL I C AR SCAF DA 20 BB A 1k SRSk SCH R B O T,
B0 THERIER, RF— NS SCE C ARREFE AR BB g i A IR G DA E S P A — AN 58
FEFP 0T () B ARSCAE (object file) o %, WIRATFTIEACHD KA gm0 T T4 BT 1 H bR SCAEAE
SN2 PE 58 R34 A2 LA 504 196 4 (1) 0 S0 B AE — S A AR BSOBT IR ] 04T S

fij B[] makefile SCAFEA—S0R0N, XSS BAT an R B K

H#¥x (target). .. : Seygtd (prerequisites). ..

#ir % (command)

Forpr HAR 0 Gl s 2 B AR — AN SO R 2 A AT SO B H AR SO, H bRty
DO P EERBUS B 40 7 B W5 B8 C clean’) o " ek 5o Je— A akEASCE4, 242 H AR
BN WA HARHOBULAS S 10 2 A2 make 7 BEHATHIERAE . —DRUTT UG 22,
KA B AT TER, IRT AR AT Z AT MRIRAT | IR RO W W s 1t )y

R ARG L H SR M0 AE S Ah A H e ek 2, OIS U i & AT
AT . DRI, A2/ BB B A S, A AT BETS AE make ACHLSGHRACAF I H b $R 17 EE 0 S vk
A X EEA A A SRR MR AR A A AT AR R AR DL R B Sh R AR
o AZVREIEREET HARN G LIRS S SATHT R E K. B, 7 87 IER s
P e e tt, BFRENIFTAE HX 4 mk; 7§ MERS IR IS — NGk 7 $@° Zos HiR
X% SHNEAT A BRI AR T .

I, SERFAFIEHW S KT, MRS SIS 2 TP Uil BEIN B el $< 12
—AMSER AL Bl
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foo.o : foo.c defs.h hack.h
cc —c¢ $(CFLAGS) $< —o $@

Hrp iy $<¢ et AL foo. ¢, TS SHIFHN foo. o

AT ik make BEAEH] SJBUHER BB — A HARW B, ARAT ISR E 4, 5 AN i & (R 2
AEGHN . PEI make B2/ R RIEIRE P SCAFIISRAY (REFP RS 2800 SR T 224 PR IR A K Ol

JE SRy make FRFP € SCE AR 2300775 . (AERXF RS2 AR T, Bz i 2]
S FH S T A B QI RC RN o R )1 s — MXUE S o XU S8 F X a4 e SO : RS
SRR FR IR 2o ARV oG kA Ao A P SCAE 424 P R S0k H b e 28e #9381 PRIt IR
[ $<7 (k. ¢ U4 . THIES: make BRI & SRR ¢ FEFR 4 mex. s AR .

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

HH e m TN RATSE R AAF RN, AR e A SR AR S H AR (target) 3C
Pro AR, Sy F bR 5E iy & U IR AN — 2 BT e AP B, 5 HAR clean” ARSI AT M BR
(delete) fir & IR IF AT ZA et 5o BRI, — SRR T By LS ART I Sk 503 1 1 RE 28301
I LESCA A E MU T H B o make HRAESE PR AT RIAT Air 2 LLEIE BT HT H AR — DMRUNIR T LB
Up ] BT IR T — A A

— A makefile SCAFM AT LIS AT BRAMILLAMNA L E ST, (H— AN makefile SO H 254
LR . BENRT RER L B iR B R 28 2, (HEEAR BT & 1.

makefile SCPFo Jo B B HIMKAOC F 2 ] Tk make SKAfiE R A HEEE DM HARN R Hn A
S R, make gLIERLIX LSOOG R, FOB A -5 1%k U R IPITAT*. ¢ SCF.

2.7.2 as86,1d86 f3j 4t

as86 F 1d86 J&HH Bruce Evans Zw5#] Intel 8086 I 4 it v FEHEFLT . ©oe4 2> 8086
I w3, AHHIAT LAY 386 AbFEAsSuttil 32 A7 . Linux A EALGEAN T RIEE 16 A71%)5 30 5
[X (bootsector) fRALFN setup —BEFIFATACIY o 1Z 0 155 25 1B VLS GNU [V Z g 128 o BV E AR AN IR 160,
{HIEALT Intel [VC40TE F1E7E CUOBRESURRTPA S5 .

Bruce Evans #&& minix #/F R4% 32 AR T8l #, b5 Linux (6045 A Linus Torvalds /&
IREFHINA s Linus A A M Bruce Evans JEHLZEE] T AVDAT ¢ UNIX EEAE R AR, minix H4ER
G Z A PN IR BARBR S I 25 R, X0k T Linus £F Intel 386 K R45H FIF R —1
RS FHERE RS, K Linux BAE RAE A S Bruce Evans WA EHEHE VI LR,

BRI A G BF A FIE B A8 AR IS v LA FTP R 45 #% ftp. funet. £1 b 5 AN B (19 Y 3k
(www. oldlinux. org) - F#k.
TEPANRL 3 IR AS ] 5 i RE T an

as HE FH 7 v R LT

as [-03agjuw] [-b [bin]] [-1m [list]] [-n name] [-o obj] [-s sym] src
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ERABCE (B T LURBRME RASE, B BRI N KA BTE; AU a b, WA AT |

-03 32 it s
list ErrvERTH L EoR;

name  PISCAFHIFEARLFR (WEIAGEE “. “Ja REY) |

TR A s

-0 M 16 LRI BT 4R

=3 M 32 LA BT 4R

—a JFE5 asy 1d [ FE AL I

~b  PEAERERISCE, AT AER S 4

—g  1EH ST AUE N AR RS

—j T LR R Kk

=1 PEAEBIERSCAE, S AT LARBE SR SR 4
-m EFIRPPY R E X

-n e R AR (OISO AR HARSCAE D

—o  FHEHBRICHE, JRERH ARSI

—s  PPERFS IO, JRERAE S SCHEA

—uCREARE AT S RN R RE B AT T 5
W ABRELER

Ld JEFAR )AL A T A AL T

ST Minix a. out A& ZCHIARAS

1d [-03Mims[-]1] [-T textaddr] [-11ib extension] [-o outfile] infile..

S T4 Al GNU-Minix 1] a. out & HRIRA :

1d [-03Mimrs[-]] [-T textaddr] [-11ib extension] [-o outfile] infile..

ERIABCE (B T LR BOAELLAN, R IBAA A SC H 8h) -

-03 32 Prffr s
outfile a. out R HarH

-0 ERAT 16 LR BEELN SR A, IF FR - IS 186 1 H 5K
-3 AR 32 LU BRI SR A K, JF HOM - 1x JETRAE A 1386  H 2%

M AERRER B B R R RIS
-T Ja i REE AR I (A& & T strtoul M%) 5
- PERIEL S EEBL (16D fari

-1x ¥4 E/local/lib/subdir/1ibx. a MIANGEBE SCAET) 2

-m FERRVER A RS DR LR
-0 fRERNIH IS, JE A SR
- ARG G T D EEA N

-s  AEHARSCAFP MR T T 5

2.7.3 System.map X

System. map SCIFHFAF NIRRT 5 3RA5 B F55 K2

LS R IR ) — AN B . B RER

WAZIIGG I, LB DN BTX B System. map SCF. 2 WAZIZAT VAR I, 33T System. map SCPFH)

P R fm AT, wf) DA 3] — AN AR 44, B .
FIHH System. map £ 52 3CAF, ENAZBAISCRE > AR IR, il DLRAGBATTEL AL A 5 iR

SRIFEGIU R PR

c03441a0 B dmi broken
c03441a4 B is_sony vaio_ laptop

29

oiF

B 1



W2 linux ABIEREEM  linux/

c03441c0 b dmi_ident
0344200 b pci bios present
c0344204 b pirqg table

A LLE H A FRA dmi_broken [F1AR fE A T A% ikl 0344120 4k

System. map {57 T8 F & (EAE (1 g % H Il 5 S R klogd) BEME R B 7. £ RS H 5
I, WREAU—ANSEIE A klogd 45t Systemmap HIFIE, W klogd ¥£s7E =AM )78 5
System. map. HKIKA:

1. /boot/System. map
2. /System. map
3. /usr/src/linux/System. map

G WAZAR G sfs B System. map, {HILERET, % klogd, lsof, ps PAAILEHZEHM, %
dosemu, #BTHEA A LM System. map Ao FIFHZSCAE, IXSERE vl ORI A0 Py A7 Rk A 4k
HRF I R A AR T A4, (T AR R A

2.8 XE/NG
ATEMA T Linux TR RGN WAZBURA R ZH . 25 T Linux 0. 11 WAZIEAURS I H Sk 45
A FFHEAIA A T AT H A SR I RERZ IR G R o SRJEA 4 T HE RedHat 9 RET 4

B linux 0. 11 AWRZI, AU # AT E ity feJa AN Tinux WA HSR R ) makefile SCAFE T,
THua AR AR EA TVERE
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F3E 515 RSP linux/boot/

% 3E 51 HEZEF (boot)

XHSE R BB —F Linux #4E RGH 0 FEEHATRAE. 4 PC IHLIEFTIT S, 80x86 454
CPU Kt A Bk NSEAR, JE M HBIE OXFFFFO JF4f H BT R AR, XA k8 5 /& ROM-BIOS Hh itk o
PC ML BIOS K AT H-LE RGE IR, e BEEHBIE O A TFEAERIEAIL R W . bR, EoR T e sh 4
PR —AN R (RERLS TR, 512 F3T) R AL ikl 0x7C00 4k, Ik BIIXAN T . JH 3l
TR IR SR . X I RUR AR E TR L), (HIX 2 R0 BRE NI TAE R T

Linux B f 5 AT TH 7 A H 8086 YL 4k1E 5 9w 5 1) (boot/bootsect. s), EKF 1 BIOS 2 A B A7 4%
Hilik 0x7C00 (31KB) Ak, el AAT I ik 24t I CAE 2 46 Hhuli 0x90000 (576KB) Ak, I E B s G
2kB 1A% (boot/setup. s) AR AF 0x90200 4b, 1 AZ LB (system BLE) B A F]
Hidk 0x10000 Fraf4b, 24 system S EEA LSBT 0x80000 7715 K/ (B 512KB) , FrLAEA
2378 TG AE 0x90000 AL T 45 1) bootsect Fl setup AR, bl J5 K system BiERAZ B 3] N AL UG AL, IXFf system
AL AR F Rtk B 45 S o R A 3 b A6 06F P AZARDE RO I B4 « &1 3. 1 T Wb 27" Y Linux
ARG A SN IE ) IR T BUSRAE WA B E . drh, R — R AR — I 2 N A7 Hh & A2 ik
BAEE . 12 RGIMBUHAH 7R {5 ) "Loading. . . 7o ARJEHEHIBCR AL 45 boot/setup. s AU, X
e — AR G i S AR

bootsect. s f&£/F

setup. s 27

0xA0000

H L
0x90200 «%% system fER

0x90000
X system B head. s FE/F

AR PRAT 7 FE e

!B

v
0x10000 / [ ]
0x7¢00 Fae

0x0000 =

1 2 3 4 5 6
B 3.1 Bah5| SN ARERNERNALERZIENMNEFR
JA BN TR B ML e VE DL A vga ISR, R, BBk PG kB oA,
R GBI R 48 A HLHE 0x10000 5 32 0x0000 Ab, FEA PR B IEEREE 2 R G 43 R EB43 (£E 0x0000 Ak
e 32 ArIEAT 7 s Ve S B s 52 i IDTS GDT DA% LDT #Ehnz%, AbPRSLFIPMbHESE 4 SR,
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DR TAEWEEE T, & init/main. ¢ T main O F2F. R EEAERIECHSZLE boot/head. S
M, XA e AN WAZ P s S T o R R AT IR — D T4, THENUs S esi. F
BAE RGO eI 2 Wi e BN T A1 .

3.1 #hik

A FEAIA boot/ HFH W =AML S, WAHIR 2.1 R, IEW{ERT—= P42, x—
AN BESRE I i, BT T AR EA% . Bootsect. s Al setup. s SKHTEAAT Intel 45
BT, TFEAEH Intel 8086 g idas MILEFLAT as86 Fl 1d86, Ifi head. s WMEH GNU [y 4ufs )y
R, FEH GNU ¥ as FEATS0 k. IXJE— Pl AT&T T 10 40 i 5 2P

5% 3.1 linux/boot/ B

A4 KR (779) S Ja B auhf /] (GMT) 1B
bootsect.s 5052 bytes 1991-12-05 22:47:58

head. s 5938 bytes 1991-11-18 15:05:09
setup. s 5364 bytes 1991-12-05 22:48:10

(e 2 IX LEARATD o T Ak T B2 AT — L8 — 8 8086 V- Zid: & M ENR LA, I EX KA Intel 80X86 b2
R0 PC ML R &5 M LA S 80386 32 A7 LRy X T (1 g R R BAT 28 T ff . BT AAEFF LA T AR AS 2 il
DLSE ML BT — I B s i A G PC AURE 42 L1 i dm FE AN 80386 32 (i CRAF B I gm e /7 v, 7E [ 1A RAY
I Pt e F B B ) S 2% B s b PR A

3.2 bootsect.s Xt

3.2.1 IhgERR

bootsect. s R ERERL 5 SR, FERAMBINEE — X (BRI, 0 /e D, 0/#
3k, EB1/NMEXO. 7E PCHLANH ROMBIOS FAY S, 515 M X 1 BIOS MNEEIPIAF 0x7C00 &b, SR 54 H
BB BN AT 0x90000 Abo ZFEP I 2 E 2 1 50K setup B (1 setup. s gaiel) MRS A2 A
18, BB bootsect WAL E (0x90200) , 2R J5HIH BIOS Hribr 0x13 Bt it 4k i B ah 5| 4
MZH, HAETEhi% F27R “Loading system...” ‘P4 Hi . FEds system BEHRMNHIAE F N2 M A7
0x10000 JFUs ML TT o Bl e RSO R8T, AR, NIRRT ORAT 1 5 | 5 5 ) A i st
DECHI A SRR O 1 44M A L2 D IFRAF LR %5 T root_dev (513 He(1) 0x508 HuhikAtb) ,
A KBk 2 setup FEFPRIHFIRAL (0x90200) 44T setup FEFF.

3.2.2 RIER
5% 3.2 linux/boot/bootsect. s F2/F

T
2 ! SYS SIZE is the number of clicks (16 bytes) to be loaded.
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W oo

|oy o

DO |— [— |— = === ===
|O |© |Oo |\1 |o: |o*| |>-J> |oo |l\‘: |,_. |O [© oo |

[N
—_

153 13 |

! 0x3000 is 0x30000 bytes = 196kB, more than enough for current
! versions of linux ! SYS SIZE RN rIH# (16 7954 195 . 0x3000 JL4
! 0x30000 “F#15=192 kB ( L[] Linus f545 7O » X Yur A M 228 T,
!
SYSSIZE = 0x3000 D3RG IFIER)S system BRI R/ . IR 1.2 W55 92 IR .

DIXHEH T — R KBOAE.

bootsect. s

problem, even in the future.

buffer cache as in minix

DL J2 R T I 28 327 F 5%
bootsect. s

(C) 1991 Linus Torvalds

bootsect.s is loaded at 0x7c00 by the bios—startup routines, and moves
iself out of the way to address 0x90000, and jumps there

It then loads ’setup’ directly after itself (0x90200), and the system
at 0x10000, using BIOS interrupts.

NOTE! currently system is at most 8+%65536 bytes long. This should be no

I want to keep it simple. This 512 kB

kernel size should be enough, especially as this doesn’t contain the

The loader has been made as simple as possible, and continuos
read errors will result in a unbreakable loop. Reboot by hand. It
loads pretty fast by getting whole sectors at a time whenever possible

(C) 1991 Linus Torvalds RRAURA

.globl begtext, begdata, begbss, endtext

. text
begtext:
. data
begdata:
. bss
begbss:
. text

SETUPLEN

Il
N

BOOTSEG 0x07c0

D OSCARBL
S
D OHERRBL

D OSCARBL

bootsect. s # bios— A3 FREFIME S 0x7¢00 (31k) 4, I HD
B3 T Hohik 0x90000 (576k) 4k, FH-BkHE 2B HL,

AR BIOS WK setup” HEEINEE] H A1 )51 (0x90200) (576. 5k) ,
FH system InzEL B HuHE 0x10000 Ak,

R HArWZ RS EK LB EI Y (8%65536) (512k) 775, HIE & 7E
B RIX AN AZEA ) . AT PR R

LT . XA 512k (B K MR BE IV i

’

AT, LHEX AL ninix PR ZIRIX g

IR MR T, B ARSI 1 AR S BOLIE A . HRET THA .
JUEEATRE, - RBUROIT A AR K, A8 R T LR AR PR

enddata, endbss ! X T 6 NEJIERRLTS

nr of setup—sectors
setup F2/7 1R X 5 (setup—sectors) {H;
original address of boot-sector

bootsect R GEHLAE GEBHuAE, LLRFED
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44
45
416

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

INITSEG
SETUPSEG
SYSSEG
ENDSEG

! ROOT_D
!

|
|

ROOT_DEV = 0x306

entry st
start:

go:

EV:

art

mov
mov
mov
mov
mov
sub
sub
rep
movw
jmpi
mov
mov
mov

0x9000

0x9020

0x1000

SYSSEG + SYSSIZE

! we move boot here — out of the way

! ¥ bootsect FLFIXH — BT,

| setup starts here

! setup P/ MIX B IT U

| system loaded at 0x10000 (65536)

! system BEHINZLF] 0x10000 (64 kB) Ab;
! where to stop loading

!

D g b n g ) Bl ;

0x000 — same type of floppy as boot
WSO R G £ Al FH 5 5 | 5 I AR () OO 25 5
0x301 - first partition on first drive etc

RSO RGe B dE 35— MR 35— 0K T, 7%,

|
|
|
|
|
|
|
|
|
|
|
|
|

FRER M R W AT 2 MEELIEE 1 AN XK. X Linux Z A 4

7, FARER S S

WK T=F1 &K T%256 + RKK%T (WHI dev no = (major<<8) + minor )
(FEERT: -1, 2-BiE, 3-14%, 4-ttyx, 5-tty, 6-IF47 0, T- IR &4 1E)

0x300 — /dev/hd0 — ARKIEANEE 1 MRS

0x301 — /dev/hdl - 2f 1 NMEAIZE 1 AM90IX,

0x304 - /dev/hd4d — % 1 DNEEKIZE 4 DX,
0x305 — /dev/hd5 — fRFKIEAEE 2 ANHEAR AL
0x306 — /dev/hd6 — 2 2 PNELZE 1 N IX;

0x309 - /dev/hd9 — % 2 PNELFZE 4 N IX,
M linux W#% 0. 95 W& 5 B4 S UM R4 55T .

| AT, BT start bR TFIGHAAT

ax, #BOOTSEG
ds, ax

ax, #INITSEG
es, ax

cx, #256

si, si

di, di

go, INITSEG
ax, cs
ds, ax
es, ax

! put stack at 0x9ff00.

mov
mov

Ss, ax
sp, #0xFF00

|
|
|
|

!

I 47--56 ATEH 2% 3 & (bootsect) M H BB 0x07¢0 (31k)

B3] 0x9000 (576k) &b, 3L 256 F (512 FH) , SRIGHEEEH|

! BRI go BT AL, WENAFER IR B )AL .
UG ds B A7 A B4 0x7C0;

¥ es LA AF2S B 0x9000;

¥t HUE=256 7

PiHhE  ds:si = 0x07C0:0x0000

Hfdk es:di = 0x9000:0x0000

EREPAT, HElcx =0

Bah 1 AT

)R . IX B INITSEG #5 H ki 3 () B bk

¥ ds. es Fl ss #RE A8 fa AR BT E I BL 4k (0x9000) .

1 TR 7 v A HERRBEAE (push, pop, call), PRI 2A 205 HEAK o

R TR 4Er sp 381 0x9£700 (B 0x9000: 0x££00) &b

! arbitrary value >>512
TS BRE sk T, B DAL 6 M AR B A
sp HEHRMIE KT 512w (RIihk 0x90200) 4b
HBUT LA, KA AN 0x90200 Huhk FF 4R AL IE EiCE setup R,
MU setup FEF KL 4 NMIX, L sp BRIk
T (200 + 200 * 4 + HERR K/ 4k,
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68
69
70
71
72
73
74
75
76
77
78
79
80
81

load setup:
! 68—=T7 AT & & FH BIOS Hrir INT 0x13 Hf setup itk NREHLERS 2 A f X
U OJFAREEE] 0x90200 FFaakt, iz 4 ANBX . s Er, W ALRENA, I
DOE, WHIBEK. INT Ox13 [ J7din R
DB X

! ch
! dh

!
!
!
! ah
!
!
! es:

is already

0x02 — R X BINAE; al
fiE (FEM) 5 A 8 L cl
= ik,

bx >¥ I

mov
mov
mov
mov
int
jne
mov
mov
int
J

ok load setup:

dx, #0x0000
cx, #0x0002
bx, #0x0200
ax, #0x0200+
0x13

ok load set
dx, #0x0000
ax, #0x0000
0x13

load setup

load the setup—sectors directly after the bootblock.
Note that ’es
7E bootsect FEFHG BHE MNAK setup BB AR £ ds o
HE es DAWEIT. (E

set up.

BRI es ©4F5 M H 14 B uhk 4k 0x9000)

o B H ) X B

TFUE IR X (0-5 437) , RG24 (6-7)
dl = W5 CnEERNELEL 7D

T S S T CF bR B .

! drive 0, head 0
| sector 2, track 0
! address = 512, in INITSEG
SETUPLEN | service 2, nr of sectors
! read it
up ! ok — continue
! reset the diskette

! Get disk drive parameters, specifically nr of sectors/track
U O IR BN AR ISR, e R 1 e X A
U EURAS IR SN 2SS EL INT 0x13 Y FH AR AR (015 T

!
!
!
! ah = 0x08 dl = AT RS ERIEER 74/ D .
AR B
USRS CF AL, JIFH ah = RZESM.
!'ah =0, al =0, bl = EXZE)EERA (AT/PS2)
I ch = HBRBGE S PR 8 £7, cl = FRM4IE M X (67 0-5) , e KHWLE 5w 2 A7 (7 6-7)
! dh = HRHESREL dl = IKZ) a4,
U es:di —> HIKHELSHK .
mov dl, #0x00
mov ax, #0x0800 ! AH=8 is get drive parameters
int 0x13
mov ch, #0x00
seg cs I RIR T RE R EEUE os BEAAEas e Bt .
mov sectors, cx U R AR e X
mov ax, #INITSEG
mov es, ax VOB B S B WS T es BUME, XL EH ],

! Print

some inane message

mov
xor
int

ah, #0x03
bh, bh
0x10

| 7EER (5 C Loading system ... BT, It 24 NFH) .

! read cursor pos
D EDGARALE .
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—
—
o

—_
—_
—_

—_
—
Do

—
—
w

—
—
(IS

—
—
(Sa]

mov cx, #24
mov bx, #0x0007
mov bp, #msgl
mov ax, #0x1301
int 0x10
! ok, we ve written the mess
! we want to load the system (at 0x10000)
mov ax, #SYSSEG
mov es, ax
call read it

call kill motor

After that we check which
defined (!= 0), nothing is
Otherwise, either /dev/PSO
on the number of sectors t
WSS, FRATTAS 2 AL RN AR
BT A e e A0
Hf o B AL /dev/PSO - (2, 28

AT AN RS S

£E Linux "RIKAYT %

D3k 24 ANEAFS

! page 0, attribute 7 (normal)
DR BRI A

! write string, move cursor

!

INCE SR PR 2B

age, nhow

U IEFEEK system BEHUINELE] 0x10000 (64k) 4,

! segment of 0x010000 ! es = fFJH system FF)EHubE.
! BRHESE b system BidR, es HHIASEL,
UOORMIIREN A ik, XFERLRT LAAIE KB s RS T .

root—device to use. If the device is
done and the given device is used
(2,28) or /dev/at0 (2,8), depending
hat the BIOS reports currently.
ARG WA (RS « WO T4 (1=0)
AT EEARE BIOS 35 A3 18 bt X Hok
) B2 /dev/at0 (2,8).
RIS
HTE 2(S I A3 ATIVERE) , RIS = typexd + nr,

Kl 74 + 0 = 28, FrLL /dev/PSO (2, 28) FoHI & 1. 44M A BXBh%s, Hk 455 /2 0x021c

!
!
U onr i 0-3 Z- BRI IR AL By CBYD; type /ARIRMIZEAL (21, M B 7> 1. 44M &%)
!
!

FIH /dev/at0 (2, 8) F51 & 1. 2M A IRAENSE, Hiik 452 0x0208.

seg cs
mov ax, root_dev
cmp ax, #0

jne root defined
seg cs

mov bx, sectors

mov ax, #0x0208
cmp bx, #15

je root defined
mov ax, #0x021c
cmp bx, #18

je root defined

undef root:
jmp undef root
root defined:
seg ¢s
mov root_dev, ax

after that (everyting load
the setup-routine loaded d
the bootblock:

Ft, PrA R,

DRSS

VBT ER 88 ATARAF IR TE e X £ . Wi sectors=15
UOGERE 1. 2Mb IR BhAE s Wi sectors=18, Ui &
1. 44Mb BREK . DRUA RS S RERENES, A e A IK.
! /dev/psO — 1. 2Mb
VP W AR R e X B TR =15
DR, W ax hl 2 FIREh s 1S T .
! /dev/PSO - 1. 44Mb

DWERERA—FE, L3S HERL .

R LX ORERRINE SRsa Uy ith 8

ed), we jump to
irectly after

AT 21k

IN#AE bootsect JEMHIH setup FEF 2,
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—
(IS
co

—
[N
©

—
(Sx]
o

—
(Sa]
—

iy

— = = = =
a1 1
[o2N [S2 1 =N [JORN | W)

jmpi 0, SETUPSEG ! Bk 3] 0x9020: 0000 (setup. s FEFRIFFERAL) .
PO KRR g R T,
U UNHGEA TR

! This routine loads the system at address 0x10000, making sure
! no 64kB boundaries are crossed. We try to load it as fast as
! possible, loading whole tracks whenever we can.

TR RGBT R N A7k 0x10000 &b, FEAfE B 15 1 64KB (RN AFL 5t . FAr KPR
AT N, HEERTRE, SRR OB S T ) HH
DEIN: es - JFUANAAHBHEBE GEH L 0x1000)
sread: .word 1+SETUPLEN ! sectors read of current track
DY RLE T R X FFURI DAt 1 I 53E X
! bootsect Fl setup F£7 T i 14 53 X 2 SETUPLEN,
head: .word 0 ! current head !YWifikS.
!

1
1
1
|
! in: es — starting address segment (normally 0x1000)
!
|
!
l

track: .word 0 ! current track !M4EifiES
read it:
DO AN BB . T A Al 64KB 1 FEAL, A EEANTEDEER . 3 bx B ARy, H T ERIR ETEL
U AT T AR
mov ax, es
test ax, #HOxOfff
die: jne die ! es must be at 64kB boundary ! es {HAAZA T 64KB Huhik i 5!
xor bx, bx ! bx is starting address within segment ! bx NEX WML E o
rp read:
DRI R DA N A TR o LA T I B 5 A0 5 G0 B R v P AR 1Y) B (HENDSEG) , W SRAS A2 gl
I B 2 R okl read An T Ab4REE A . IR BT REFIR AL
mov ax, es
cmp ax, #ENDSEG ! have we loaded all yet? ! JEfHCZ&MNE T &3%dE?
jb okl read
ret
okl read:
UV EGAIE Y WA TE T B B X B, TR ax AR .
DR Y R T I AT ) e DX K DL R B N B R T T R MRS A B, TH R R A s UK R R X
DR EUE S S 64KB BRG] Ao, RS th ik 2 BET A~ 154 (64KB - B
D AL E) , A R T B e X
seg cs
mov ax, sectors U ISR i X B
sub ax, sread DO S ARG E s X A
mov cx, ax I ex = ax = HIRETE A X EL
shl cx, #9 ! ¢x = cx * 512 F.
add cx, bx I cx = cx + BN AW E (bx)
! = BRIREEEAE S, Be R AN BT
jnc ok2_read DB 64KB A, WBEEE 4 ok2_read ALHAT .
je ok2 read
XOr ax, ax DI VO g E T AT AR b XN 2 64KB,  UITHEE
sub ax, bx U B Z AR AR TR (64KB - BN IRmAE A E) , B
shr ax, #9 DR B P XA
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173 ok2 read:

call read track
mov cx, ax

add ax, sread
seg cs

cmp ax, sectors
jne ok3 read

D OBRAZHEE R RSk (1S5RS B . iR Egse

mov ax, #l
sub ax, head
jne ok4 read
inc track
ok4 read:
mov head, ax
XOr ax, ax
ok3 read:
mov sread, ax
shl c¢x, #9
add bx, cx
jnc rp_read

mov ax, es
add ax, #0x1000
mov es, ax

xor bx, bx

jmp rp read

Dex = %R SR B DKL
DA ETRGE b AR B X

VAR Y Er RS LR R X AR, B R ok3 read Ab.

ARk

B, M2 N —RLE

Dan RO O WSk, WU 25 1 RSk A e X
DA RE

D PRAF TR SRS

D A B X R

D RAE M R R TE O X B
D BREER X Hx512 5,
R BN B T AR E

! FH/NT 64KB LS,
DA NRE ARG BN B A A

DR BOLHE RN HR 17 R A 64KB Be A7

R BIN B IT A i -

DO A AR T A6 DX A 132 DR e 1 esbx TFUR AL

! int 0x13, ah=2 [ikifH.

al - FHEBEXE es:bx - ZEMXITEEE.

read track:
push ax
push bx
push cx
push dx
mov dx, track
mov cx, sread
inc cx
mov ch, dl
mov dx, head
mov dh, dl
mov dl, #0
and dx, #0x0100
mov ah, #2
int 0x13
jc bad rt
pop dx
pop c¢x
pop bx
pop ax
ret

WY R IE S
YW REE b O e X
cl = iR X

Ch—éﬂﬁﬁhﬁo

WA TR .

dh = i3k 5.

Z: WL 67

dl = KEh4% 5 Ch 0 o M Ksl #8) -

Bk ANKT 1o

ah = 2, BRAEWXINEES .

AV, kS 5 bad rt.

D BATIRBh G AL R AT (LB TP I RE S 00, FBEEL R read track AL,

bad rt: mov ax, #0

38

! BEFE R rp read (156 4T) Ak, AkSEEEEE .

MBkEE ] rp read (156 17) &k, 4k%

47X BIOS fik:

SR -
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220 mov dx, #0

221 int 0x13

222 pop dx

223 pop cx

224 pop bx

225 pop ax

226 jmp read track
227

228 /*

229 * This procedure turns off the floppy drive motor, so
230 * that we enter the kernel in a known state, and
231 * don’ t have to worry about it later.
232 %/
DA REE A T O IR I Bk, IEXFERATTEA NG B T OAPIRE, UGS IEAHRLE T .
33 kill motor:

234 push dx

235 mov dx, #0x3f2 D OBRIREE R IS L, .

236 mov al, #0 U A RZNEE, JGH FDC, A%1E DMA FIrP iR, SGHIHhik.,
237 outb DR al P A B dx 558 e 1.

238 pop dx

239 ret

240

241 sectors:

242 .word 0 U AFTBCE A Bl A T T e X R
243

244 msgl:

245 .byte 13,10 U EI4E . HAT I ASCIT A,

246 .ascii “Loading system ...”

247 .byte 13,10, 13, 10 I 4L 24 A~ ASCIT B 745,

248

249 . org 508 | R R IHE ) WHEE 508 (0x1FC) FF4E, bl root dev

U EJA B X S 508 TFUAR 2 AT
250 root_dev:

251 .word ROOT DEV DX AP TBOR SO RGP E R 55 (init/main. ¢ 4

252 boot_flag:
253 .word 0xAA55 R AT R IR

255 . text
endtext:
. data
258 enddata:
259 .bss
260 endbss:

3.23 HEEFER

X} bootsect. s 1X BCRE PG UL BRI IR, £F B3 W AT DU R 2K = 1 %k} Hi Alessandro Rubini
FMEHANBIEN (Linux WAZMACRDIEYE) — s SCRE LU PRAN MO AR T WAZ S s Edn i /e, 1R S
HM (. BT IXBRT A 386 S NIZATI, IRULAI Aok L 25 5 B . 7 RIS 5 S 474 TR e,
IS 2GR BAR B e 3] — T 80x86 {14 S HLAEAF (AR AR (AT S5 S0k [11FI[161), AR5 4Rk
e A S

X5l TR I Linux W%, IXBFR P AR/, JEARGRFE T 5 0. 11 MUMBire.
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3.3 setup.s 12

3.3.1 ThgEfmik

setup P2/ A1 ZOE A ROMBTOS FRINTER L& R Gt IR X S84l R 47 21 0x90000 TT4f

i E (e T bootsect FEFFFIERIM), PSS HMRE WA BN TR 2.1 Pros. XL

SRR AN LA CREPAEH], B 745 B F IR R P 8P 10 tyio. ¢ FRFPa%.

£ 3.1 setup BFIEEFFREBHSE

WAFHIE | K () B Eiii3a

0x90000 2 JehrfrE | F5 (0x00-H5 /i), 475 (0x00—d5 i)
0x90002 2 PN | RGN I TFRIY ENAAEUE (KB,
0x90004 2 SORUUH | Y ET R U

0x90006 1 TR

0x90007 1 TREHIEL

0x90008 2 29

0x9000A 1 SoRNTE | SR TE (0x00-64k, 0x01-128k, 0x02-192k, 0x03=256k)
0x9000B 1 BoRRAE | 0x00—F {4, 1/0=0x3dX; Ox11-H.{f1, I/0=0x3bX
0x9000C 2 S | BoRRERESHL

0x90080 16 WA ZHEL | 55 1 MERI S5k

0x90090 16 MR 2R | 2 2 MR SHER (AnRKA, TEZS)
0x901FC 2 MRS | W RFEENEES (bootsec. s TE)

SRIG setup FEFF

JRR L Z A7 4% (gdtr) ,

LRI T system B fy

3.3.2 KAgERE

system £EEE M 0x10000-0x8E T CHIFAN NIZ RGEBIR system I JEA LR
LI E: 512KB) #EH ] FA 8 2 P A7 4 kil 0x00000 Abo F2 Tk kWil 75 8 27 748 (idtr) fl4e
TFiE A20 HihkZk, FOFrsCE PSP 82594, KA b S EEr ik
B 0x20 — 0x2f. It E CPU IES T2 /798 CRO (UARMLARIRA T, MIEN 32 A AR 0B AT,
AT FE ) head. s R4k 4z 4T

B3 3.3 linux/boot/setup. s ¥2F

o
|bD|hﬂ|C>|QD|OD|~J|03|U1hb o IDO =

puts them in a
boot-block used to be.

setup. s

”safe”

(C) 1991 Linus Torvalds

setup. s is responsible for getting the system data from the BIOS,
and putting them into the appropriate places in system memory
both setup.s and system has been loaded by the bootblock.

This code asks the bios for memory/disk/other parameters, and

place: 0x90000-0x901FF, ie where the

It is then up to the protected mode
system to read them from there before the area is overwritten
for buffer-blocks
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(G2 I >N (]

[Nl e e e
(=Y i=gi=g iy

[N
—_

DO DO DO DN
|5 12 (83 1R |

Do
»

ZEIRISIN

LW | |
2 e IR |

£ 18
> o1

setup. s 15T A BIOS HHEREN R G40 s, I ik L Tl 21 R 48 A7 I03E 4 3 Ty o
I setup. s f system L4/ bootsect 5| SH Nk BN AET .

EKBACHS I A] bios A RWAF/ B/ e 40, I XS HuR ] — 4
“az Al Hi . 0x90000-0x901FF, B[ JE K bootsect {LAL L 8 &7
I Ty, SRJGAERE e phHeE ot del 2 1T AR B 1 system $2HL.

! NOTE! These had better be the same as in bootsect. s!
U BUNIXEE SRR I A bootsect. s HY AR ] !
INITSEG = 0x9000 ! we move boot here — out of the way ! Jii3K bootsect FTAbHIEL.
SYSSEG = 0x1000 ! system loaded at 0x10000 (65536). ! system £F 0x10000 (64k) 4k,
SETUPSEG = 0x9020 ! this is the current segment ! ZASFEFHTLE BB .
.globl begtext, begdata, begbss, endtext, enddata, endbss
. text
begtext:
. data
begdata:
. bss
begbss:
. text
entry start
start:
! ok, the read went well so we get current cursor position and save it for
! posterity.
! ook, EANEMIALEREARIER, IAERCHR L ERAE LSS R
mov ax, #INITSEG ! this is done in bootsect already, but..
! K ds B RGHINITSEG (0x9000) o X EL47F bootsect FEFFH
DR, (HARILAER setup FEF, Linus $E45 i SR HHT
PwE—T.
mov ds, ax
mov ah, #0x03 ! read cursor pos
! BIOS 1 0x10 M EHRTIAES ah = 0x03
! #iN: bh = 5
PR ch = FH#ITJFIRZE, cl = FARI4i R,
! dh = 475 (0x00 2T , dl = F15 (0x00 2 4ik) .
Xor bh, bh
int 0x10 ! save it in known place, con_init fetches
mov (0], dx ! it from 0x90000
U MR U EAR AL B A BAEIAE 0x90000 &b, IS
U IR 2k
! Get memory size (extended mem, kB) ! T3 fEy BNAKK/ME (KB)
i Ik 0x15, DhBE'S ah = 0x88
PR ax = A 0x100000 CIMD AbTFLEIIT FE A A7 K/ (KB) .
DA AR CF BAL, ax = HAH.
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45
416
47
48
49

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

mov ah, #0x88
int 0x15
mov [2], ax VOB R AR BB AR AR 0x90002 b (1 ANED

DX B T BUE R R 24857 s,

P44 BIOS Hhir 0x10, ThfEES ah = 0xOf

REl: ah = FRH%L, al = Sz, bh = MET BRI
0x90004 (1 ) A4S HT T, 0x90006 'H Az, 0x90007 FF 514k

! Get video—card data:

mov ah, #0x0f

int 0x10

mov [4], bx ! bh = display page

mov (6], ax ! al = video mode, ah = window width

! check for EGA/VGA and some config parameters ! ¥#rE /n/728 (EGA/VGA) FHELZH.
! i BIOS HiT 0x10, FypnzhRgik+E -y 5 &
I Ihfig5: ah = 0x12, bl = 0x10
U R bh = Bk
! (0x00 — B, 1/0 % H=0x3dX)
! (0x01 - AR, 1/0 %5 H=0x3bX)
I bl = e R NAF
I (0x00 — 64k, 0x01 - 128k, 0x02 — 192k, 0x03 = 256k)
I ex = SR REFHESH(S WP R i) .

mov ah, #0x12
mov bl, #0x10
int 0x10
mov (8], ax I 0x90008 = 2?9
mov [10],bx ! 0x9000A = “ZHEPERHNAE, 0x9000B = Wrikz CE0/ Hfh)
mov [12],cx ! 0x9000C = B/nFEMESHL
65 ! Get hd0 data DGR —AMER G (RIS

DA 1T AMER AR B b SRR T K ) 1 Ox41 (W LA ! AR 2 M

! SHEREEE 1 ARG, W E 0x46 11 B RIX A 2 AME

! S EER L. RIOKSE R 16 A~F77 (0x10) .

DR T BCRE S 4 il 52 BIOS A7 KM AL 2 83, 0x90080 AbA7IEE 1 A4
VRS, 0x90090 AbAFER 2 AMERL I

mov ax, #0x0000

mov ds, ax

1ds si, [4%0x41] ! HCpWrm & 0x41 iOfE, tED hdo ZECE bl ds:si
mov ax, #INITSEG

mov es, ax

mov di, #0x0080 ! A&Hui H bk 0x9000:0x0080 = es:di

mov cx, #0x10 UL 0x10 .

rep

movsb

! Get hdl data
mov ax, #0x0000

mov ds, ax

lds si, [4%0x46] ! HUP Wi & 0x46 A9, WED hdl ZER D> ds:si
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82 mov ax, #INITSEG

83 mov es, ax

84 mov di, #0x0090 ! f&dmi) H Rk 0x9000:0x0090 = es:di
85 mov cx, #0x10

86 rep

87 movsb

88

89 ! Check that there IS a hdl :-) | K& REUEHAAAEN 2 MERL, WRAFAENE 2 MREZ.
! A BIOS HWrif A 0x13 HHUEL R A T

g5 ah = 0x15;

BN dl = KENE%S (Ox8X JLfilit: 0x80 F545 1 AMidiZE, 0x81 &5 2 Mifi#)

Hrth: ah = KA, 00 —AAXMEL, CF BAL; 01 —2&%8IUK, B change-line SZF;
02 — 23RO (B e I sl 45) , 17 change—line SZfF; 03 — A4,

90
91 mov ax, #0x01500
92 mov dl, #0x81
93 int 0x13
94 jc no diskl
95 cmp ah, #3 DR CRE =3 7 ),
96 je is diskl
97 no_diskl:
98 mov ax, #INITSEG DS 2 MEREATETE, WIREES 2 Ml RIEE .
99 mov es, ax
100 mov di, #0x0090
101 mov cx, #0x10
102 mov ax, #0x00
103 rep
104 stosb
105 is diskl:
106
107 ! now we want to move to protected mode ... ! MIXHEIFHBATERY BT TET .
108
109 cli ! no interrupts allowed ! ! MEEFAS ST
110
111 ! first we move the system to it’s rightful place

|
DB system WIERES B E A AT E

! bootsect 5| FFETF /LK system BEHREZAFIM 0x10000 (64k) FFURMIALE . T UmHE %

I system BB KK AL 0x80000 (512k) , 9 BIIL A s AN 2381t iy A7 kil 0x90000,

! BrLh bootsect ¥ H T 8l 2 0x90000 FF4a 1ML /7, HE setup Mgk E e 1 )5 i

DR T BORE T IR FH & A2 P AEAS system BIEES 2l F] 0x00000 47, BIFEA 0x10000 F Ox8F
VIR (512k) , AP ) N AH IR Bl T 0x10000 (64k) FUALE .

112

113 mov ax, #0x0000

114 cld ! “direction’ =0, movs moves forward

115 do_move:

116 mov es, ax ! destination segment ! es:di=» H bk (F45 4 0x0000: 0x0)
117 add ax, #0x1000

118 cmp ax, £0x9000 I A 0x8000 BLITUR I 64k AR RS 3] 5¢ ?

119 jz end move

120 mov ds, ax ! source segment ! ds:si=»yEHubE (W]LE K 0x1000:0x0)
121 sub  di,di

122 sub si, si

123 mov cx, #0x8000 ! #3)) 0x8000 F- (64k F75)
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—
i~

—
(@)}

[
Do
»

—
3

[
co

[u—

—
wW
o

—
wW
—

—_ [ —

—
(IS
—

—
(IS
Do

—
(IS
W

—
(IS
(IS

—
(IS
1

—
[N
»

,_.
S
-

—
(IS
co

—
[N
©

—
(e}

—
o1
—

[
)

rep
movsw
jmp do_move

! then we load the segment descriptors

VbSE, FRATINBEBAE IR TT .

DN I aR il B 32 AL AR B, DRIE T 22 Intel 32 7 AR BENgn e I Al 1,
A SR T TH A SR £ B 91 I 1 a7 A 2R B S R PR B o X AN L A

|
!
|
|
!
Dlidt $5 M T b Wil 47 3% (idt) T 474, EREREEUE 6 71T, 0-1 TR b fF R M
DA (7). 2-5 PR RIIAAT RN 32 (&R hl Gtk , OB Z W il

I 219-220 471 223-224 AT AU o TR AT R B0 REASRIT (8 FAY) 45 A B Wi

DA B AR A5 S, 5 b g AT LA AL, (RS R R

|

|

|

|

|

|

D lgdt $5 M N4 R IR AT & (gdt) T Ards, RS AL Lidt S8 MM 2 RAd T
DRI IA R IT (8 7 7) Hid T ORI BN M AR AL B (HO MfE B P i B
DRI (16 £7) « BUZeth kbl (32 467) BRI BOR B ENAr . BBV LK
DIe ey et ks s . 201 205-216 17,

©

Do R TR (gdt) 9917 4s, gdt 48 /& 6 T BRI &
(W 222 17)

mov ax, #SETUPSEG ! right, forgot this at first. didn’t work :-)

mov ds, ax ! ds FRIAIAFREIF (setup) Bto

lidt idt 48 ! load idt with 0,0
Do WA R R (Ldt) 257788, idt 48 J& 6 T ERAER A B
PO 21847) o BT 2 TR 1dt R, J5 4 FHRR idt &
U Ak p Ak

lgdt gdt 48 ! load gdt with whatever appropriate
!
I

! that was painless, now we enable A20
DL R EREIR T R, DRAERRATIIT A A20 Huhb2k. 2 ILREP 53R G 0% A20 15 5 ki .
call empty_ 8042 PN I T
VA YNGR RS A I AR LU I T S i A
mov al, #0xD1 ! command write ! 0xD1 -4 0—R /NS H i 3
out #0x64, al ! 8042 [ P2 %t . P2 ¥t AL 1 HIT A20 2R3k
! HFEE S F] 0x60 M.
[ SR IPN L o S Sl RO R S e
! A20 on ! IEIE A20 HuhkZRISHL.

call empty 8042
mov al, #0xDF
out #0x60, al
call empty 8042 DI ZZ TS N A, MIFIR A20 2k AR .

! well, that went ok, I hope. Now we have to reprogram the interrupts :—(
! we put them right after the intel-reserved hardware interrupts, at
! int 0x20-0x2F. There they won’ t mess up anything. Sadly IBM really
! messed this up with the original PC, and they haven’t been able to
! rectify it afterwards. Thus the bios puts interrupts at 0x08-0x0f,

! which is used for the internal hardware interrupts as well. We just

! have to reprogram the 8259’s, and it isn’t fun

VAU E—YNER . IUEFRA T T T WA T g R

P IRA SN DRAEIE AR T intel R BB P TS 10, 7E int 0x20-0x2F,
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—
w

—
(IS

—
(@a]

—_
o
»

—_
co
3

—_
o
co

—
©

—_
(e}

=

=

—_
—_

VDRI M. AERE IBM AEJR PC ML 7, LUE a4 e k.
'l PC HLI bios ¥ IKITEAE T 0x08-0x0f, X Eerfy -tz ] T A s g o b
VU BT DAIRAT T A ) 8259 i liE ARt AT e, X — R ED .
mov al, #0x11 ! initialization sequence
I Ox11 RoRWIMG a2 JT 46, J& IOWL fr &7, Kol
DR . 2R 8259 i, f e BERIE TCWA iy 2.
out #0x20, al ! send it to 8259A-1 ! KIiXF 82594 . H .
.word  0x00eb, 0x00eb ! jmp $+2, jmp $+2 1 $ R Yuis Sl
DAL TR A, BREIT K484, EEMNIEH.
|

out #0xAO, al ! and to 8259A-2 | FFRIEE] 8259A M S .
.word  0x00eb, 0x00eb

mov al, #0x20 ! start of hardware int’s (0x20)

out #0x21, al POIRED R ICW2 fir @, BRI, SR A L.
.word  0x00eb, 0x00eb

mov al, #0x28 | start of hardware int’s 2 (0x28)

out #0xA1, al DOIEME R ICW2 A7, A R4S TS .

.word  0x00eb, 0x00eb

mov al, #0x04 1 8259-1 is master

out #0x21, al Dk ICW3 dr 47, S IR2 M fr INT.

.word  0x00eb, 0x00eb U 2 WA Z 2 )5 1 1 B

mov al, #0x02 I 8259-2 is slave

out #0xAl, al VOIEME T TCWS 27, Ran AN IR INT ZE 2] E 0
U IR2 B E.

.word  0x00eb, 0x00eb

mov al, #0x01 ! 8086 mode for both
out #0x21, al DR FANT ICW4 A . 8086 KR M EOT =,

D TRIEFRA R EAL. WIS, S 4.
.word  0x00eb, 0x00eb

out #0xAl, al VI ICWA A7, AR b
.word  0x00eb, 0x00eb

mov al, #0xFF ! mask off all interrupts for now
out #0x21, al UOBRR S DT TR T K

.word  0x00eb, 0x00eb

out #0xAl, al UOBERONE e IT h RE K

! well, that certainly wasn’t fun :—(. Hopefully it works, and we don’ t
! need no steenking BIOS anyway (except for the initial loading :-)

! The BIOS-routine wants lots of unnecessary data, and it’s less
“interesting” anyway. This is how REAL programmers do it

!
!
!
!
!
! Well, now' s the time to actually move into protected mode. To make

! things as simple as possible, we do no register set—up or anything

! we let the gnu—compiled 32-bit programs do that. We just jump to

! absolute address 0x00000, in 32-bit protected mode

PYomE, BIX BRSO, AHEIXFERE TAE, 1 HIERA AT FHZEZ KK BIOS T (BT
P BIEAI N ©. BIOS FREFERIR Z A BB WA, M e — sk, IR “ITIE” 1
LYORRT A T .

VX E N 32 AR RIE T . eI NIERIRE S (Imsw — Load Machine Status Word),

U PR A7 4% CRO, FLERAREAT 0 B 1K S8 CPU TAEEMRP .
mov ax, #0x0001 ! protected mode (PE) bit ! {R4P#i LL4F7 (PE) .
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192 Imsw ax ! This is it! ! EXFEIMEMLERRES T
193 jmpi 0,8 ! jmp offset 0 of segment 8 (cs) ! WS cs E& 8, fhif% 0 4k,

I ATE LN system B F) 2] 0x00000 FFUGIH T, BT LUK B mAs bt & 0. X LB
D HM 8 B AP B FIIBOERAT T, H T IERERR T R FNH IR FF R 0L KT 2K 11
DR

D BOERERFRKE N 16 A7 (2 771 5 A7 0-1 R RIRF A 0-3, linux #1ERZ R
DB 0 (RGO M3 HPYD ¢ A7 2 F T4 RIR AT £ (0) i 2 R ik
DIRFER (1) A7 3-15 BB TR R S|, FRHIERSE JLIRRTT. Bl BOERRT

! 8(0b0000, 0000, 0000, 1000) K/~ REFA L 0. i 4 R IEBFFR AP 1 I, %05 H
DAL RS 0 (00209 47D, IR B kAL 2t & 2L PAT system FRARED .

194
195 ! This routine checks that the keyboard command queue is empty
196 ! No timeout is used — if this hangs there is something wrong with

NHIEAS TR A By 2 S 5 2 o X AR v - i Hax AL,
W] PC WA ), FRATDR A IME TR BT 25 7
U RN G R S CRETFAAARA 2 = 00 AL HF TS a4

198 empty 8042:

!
!
197 ! the machine, and we probably couldn’t proceed anyway.
!
!
!

199 .word  0x00eb, 0x00eb ! XM MEkAL4RS LAY (BEL 2 —f)) , AHY TIN5 1 4E
200 in al, #0x64 | 8042 status port ! i AT BEAIHIRUIRA TS,

201 test al, #2 ! is input buffer full? ! MERAZ 2, g ANZEM 20 2

202 jnz empty 8042 ! yes — loop

203 ret

204

205 gdt: B JRRRFFRITURAL . FRRFR 2 A 8 FAT KRR KT I 4H B

XA T 3R, %1 (206 47) , AHZAEAE. 55 2 TijE REGACHD B
FIRFF (208-21147) , 27 3 W2 REEIE B AR T (213-216 1T) o FEARHR AT 1) B A%
TN WA R IE B .

206 .word  0,0,0,0 Ddummy DS L AMEIRTE, ANH.

207 0 X HYE gdt KAL) 0x08, BN B AT A5 ds (BOREEAT) I, AT I XA A A .

208 .word  OxQ7FF I 8Mb — 1imit=2047 (2048%4096=8Mb)
209 .word  0x0000 ! base address=0

210 .word  0x9A00 ! code read/exec

211 .word  0x00CO ! granularity=4096, 386

212 ! JXHAE gdt RPRIMEEL 0x10, a8l Beay /4% (I ds 58 I, AR A2 XA 1A -

213 .word  O0xO7FF ! 8Mb — 1imit=2047 (2048+4096=8Mb)

214 .word  0x0000 ! base address=0

215 .word  0x9200 ! data read/write

216 .word  0x00CO ! granularity=4096, 386

217

218 idt_48:

219 .word 0 I idt 1imit=0

220 .word 0,0 ! idt base=0L

221

222 gdt 48:

223 .word  0x800 ! gdt 1imit=2048, 256 GDT entries
VAR JRRKTE R 2k A5, BUONERE 8 AT LR — AN B 77 10
bopr LRI 256 T

224 .word  512+gdt, 0x9 ! gdt base = 0X9xxxx
U4 AR N AR HB L. 0x0009<<16 + 0x0200+gdt
R 0x90200 + gdt (BIAEASHE B b i) A% Huhik, 205 47)

225

226 . text
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227 endtext:
228 . data
229 enddata:
230 . bss
231 endbss:

333 EEfER

N TR I EEAR S A, IX BRI 2 T T BLOS i P, - TFAeis B — S B 11 )84
N R A TR A 2 BIOS FR TR AL, JFXT A20 Mk e UK St BT TR, SR bR Sk

T Intel 32 ORI AT )l

3.3.3.1 BIOS sl 0x10
LA F T FERE R 2000 ROM BTOS Howmasi e 7 v i (4 JLAS T
A FEERREE LSBT REER):
3.2 FMETEESE (WEES: ah = 0x12, bh = 0x10)

BIN/RIPUE R | WA | WA UL
O ah i 5=0x12, KB RFREE
bh FIhfe5=0x10,
bh AR«
EEEA 0x00 - Bz (LIAUHELE 1/0 v Skl ok 0x3DX);
0x01 - R CHBAUELE 1/0 s D bR 0x3BX);
He b D HER ) XERT 0 - £
bl L s W AE KD
00 = 64K, 01 = 128K, 02 = 192K, 03 = 256K
ch Rk E e LU A 8

B SRR

0 FRPEE 1, IRE 2
1 FRPEZL 0, IR 2;
2 R 1, RE 1
3 FRPEZ 0, CIRES 1
4-7  RAEHCh 0)
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cl AT R B B
B SR
0 FFoe 1 %A,
1 TPk 2 KA,
2 FFo% 3 %A,
3 TPk 4 %A,
4-7  KAFH.
J5 4 EGA/VGA FF ¥ B AH -
0x00 MDA/HGC;
0x01-0x03 MDA/HGC;
0x04 CGA 40x25;
0x05 CGA 80x25;
0x06 EGA+ 40x25;
0x07-0x09 EGA+ 80x25;
0x0A EGA+ 80x25 Fiff;
0x0B EGA+ 80x25 FAff,

3.33.2 BEEAXSHFT (“INT 0x41™)

R E LT, int 0x41 [rRWTAEATE (4 % 0x41 =0x0000:0x0104) FFIKI ANt T L 1)
kb, RS MRS ER . 0T 100%E 751 BIOS SR, X BLAFHCE T 5% 2 B BB (1) B 1
i FOOOh:E401h. 25 — /ML 1IEARSHER N DI HIMEAE T int 0x46 W) 547 B Ab .

R3.3 BEEASHIEER

it | Kb Ui ]
0x00 =2 FETIEL
0x02 T | WESkE
0x03 T TFAGI/ING R AL (X PC XT AR, L&y 0)
0x05 7 THAES AT AMERE S (Ofe 9
0x07 T | K ECC R KE (UXTAEH, el 0)
0x08 T | EHEITT (IRshEs PR
£i7.0 RH
fi7 1 fre (0) Ok IRQ)
fir 2 FVFEAL
73 A SBOT 8 WIE 1
7 4 AH (0)
7 5 PRI A AP R IA X B, W) 1
7. 6 A% 1| ECC HR,
A 251 Ev5 ) H
0x09 TS| RSB (I XT A, HLEh 0
0x0A FAT | A AEBERHE X XT ERH, ek 0)
0x0B T | ABREh AR NAE (X XT AR, Heh 0O
0x0C oo | BESRAE R (IR KRR S
0xOE T | RRIE R X AL
0xOF T R
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3.3.3.3 A20 btk &% 51

1981 4E 8 H, IBM 2wl ek it A THELHL IBM PC Afi I ) CPU 42 Intel 8088, fEiZiMbLrHidlk:
LA 20 MR (A0 - A19). 7E YIS AAE RAM HG JLET KB BiAE] IMB I, 20 AR HuHEZE 002 6% F k- Hkix
SeNAE, HPTRE T hE M e il S OxFEFF: OxFFf, WA 0x10ffef. XFF#EH 0x100000 (1MB) (K] 5-hHs
HEF BRIAHBIA 262 0x0f fefo 4 IBM A T 1985 4E5| N AT HLEF, fEHZ Intel 80286 CPU, HAT 24
FRHhEER, Sl Sk 16MB, JfHA A5 8088 se e & M seii=tiz 17 7. AR, 76Tk 1vB
e HIANGES: 8088 HSFESZ Bl -k (I IREE  AH L I L8 — L8RP 2R X Bl i R EE ML 2047 T
YEIT . A T SEBLSE R YE, IBM A RUR T A — AN ORI H 8%% 1 0x100000 ik LbF67. BT
79I (1) 8042 S P I AS ARt 73 R o 5 TR Chav b 11 P2, 51 P21D, TR 15 Ik
VE R 51X A H bk LGER 7 o 1245 5 BIEFR R A200 WS es i, ILLER 20 22 UL FHBAEES S . M
M SEIL T AERAE

HTAENLE A I, BOASAES, A20 hl& AR 1R, B DAERAE R0 2l H G M IR 5 ik I 8
‘Eo FZHTSEMAHANIAAH RS EAR, ZAREIX— SER IR RS DRI 2 J LR
kiR

X A20 {5 2R AT AR I IR i FH i R T Jod 1 T B o A 1 LB X L) setup. s R (138-144
A7) B R T 3 Ah 28 (R ol 7 2o 6T e Be e S O Lads ) DA FH L e 07 ACRA IR A20 Ze 4l .

AU RGN A20 T3 FIAE AR R SERE S DR P IS AT U IR AT S 4 IR b o i R v 1 — 3
g o BT AR AR T R AR, DR A R A B AR 42 1) 28 6 A20 SR IEAT#RAE « b5 [1E T —> A20
PRIE TR (Fast Gate A20), ©AEF 1/0 51 0x92 SRALEE A20 {552k, 84 1 4t st B At 2 o %
EAE TR X TS S BRI 2 1 R G L e A ] 0x92 S 1 Sk45s ], (& 3% 1 oA A B e I & e A8
BL BB Canfiosats D B, AN S 2R Ge e 3R

WA —Fh 7 R R Oxee 3 L SRFF T A20 (5 52k, 5% LI42% 1 A20 1554k,
3.3.3.4 8259 s HIsE

82597 J&— PP AT R FEI I W S s B AT LV 8 AR . B 2 R I 5, R e
ZEH 64 NPT R RS 78 PC/AT BRI, ATH TP 8259A (5, LT BE 15 ik
B HOE Rz EIE 3.2 Frs. Horh G 19 INT 5] B3] =05 10 IR2 b 35 8259A % Fr (1 I
Fe b 0x20, Mt A A& 0xAO.,
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Il TRQO. ——{IRO

B TRQ1 —3fTR1 INT I INTR
——>IRQ2 __yJIR2
{5 TRQ3 ——|IR3  8259A CPU
FATH LIRQA — HfIR4 TH
HAT I 2TRQ5 —|IR5 HHls D7-DO

Ak TIRQ6 —3IR6 |
HAT A 1IRQT —3)IR7

Huht 0x2 A0
CS
CAS2-0

il
2y
S TRQ8 —»{IRO CAS2-0
INTOAH 1RQ9 —fIRI INT
IRQI0 — yfIR2
IRQ11 —{IR3 8259A
PS/2 AR IRQL2 —|TR4 MY
pAbFESE TRQ13S —|IR5 =
filifik TRQ14 —3JIR6
fRE IRQ15 —3JIR7

ikt 0xA A0
Cs

& 3.2 PC/AT N FIER 8259 I=HI R4

FE MR R, A T LA T i FR S AR RS o iR A& CPU A ] IN B OUT 4544}
8259A TS HHATHIA PR IRAS . — BSE T HIa e gmfs, O EDEANVEIRAS, St by B AT B
Wi W R e A B L IR IR Sk (TRQO - TRQ15). B WA I+, 5 Frofradk b 24 i e Al Je 4 i vh
Wi KA A BTk 255t %, JfiEE CPU 511 INT J@ AN CPU Ahh WK EIK, CPU MR 5, T MWEdE
BEE DT-DO K g R BEE I 24 BT RS R B (K k53 1, CPU b IR EBORH I (R F I 1) S, 40 T P Ik Al
G g AL
3.3.3.5 Intel CPU 32 fI{RIFIEITIER

Intel CPU — B m] AAE AR FI24T, B SEHbHEA ORI A B0, S Intel CPU (8088/8086)
PR THEAESERE RS, B2 BB AT AT S . 01T Intel 80386 LA LRI WA T] LLIBATHE 32
PR AT o RSB NIBAT AT LA RE2AT 555 3CFF 4G B NAT s SCREB AN AT SCRENAF I TL
AU FR B B STRRRRRL L

BT ST AL B Linux WAZIE ZIERE, (0 TRIMEITRR, X L A R B 1 1
BAHAT S PG BRI 2-E RES A 15 5 50 A OG0 48, 1E—FAT4iitst. A T3
IEH# setup. s FEFPAIRTH head. s F2/7IOEFR, SRS I I BUERRIF . BUIAFEAT 80x86 [ 713K -4t
1N

3.4 head.s &
3.4.1 ThREHIA

head. s FIFAEREGPEIT, SRR system BIRTOBERTIT T HG 05, BB R Mt 2 BRI S i
(head) FEFFRIEE . MIKHLIFH, RS2 A HRAEMS Bt FI2A7 T, heads. s IL4FEFF 5 RITHIHE
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AN, BRI SE AT&T MYEgniE S A%, JF BB GNU 1) gas A gld #EAT4m 4. M
VE RS IR A 7 T AR A

KBRS b BAL T P Ar st itk 0 A FFUR M . XA P ISR LU . SR gk A
WE A Ar %, FHE WA R, 3L 256 T, IS RIS AN SURES R W P IR RE . AR
JE EFTRCE A R R . A T AL 0 5 1M JTAA AL i N A LRSI i, K A20 kSR SRS
CELITF I COnSRBAT TFE, WIAEDT [ 1 IMb 4B N A7 Mk CPU SEFR 45 1ii) (TP MOD 1Mb) Hbhk:
AETINZS), WA R R AL TFIE, WHEASEIEIR . ARG PR PC ML & A B b 348 0
(80287, 80387 s M7, FFAERHIZF A7 CRO P e AN N (ARG . F35 W B B BN A7 1 9
TUAREENL, 00 H R BAE Xy Ei bl 0 FFaakt (W2 AR P AT AP AL B, IR BRI
W R, RERE S TR L T Sk 16MB IAEI 4 N TR, R B B e AR I, 3 a AR Bl 45
AW PG A AEHER T R/ init/main. ¢ FEFPRIN D HuhEdaH, 2247 main O F21F.

3.4.2 REGERE
5% 3.4 linux/boot/head. s ¥£FF

linux/boot/head. s

(C) 1991 Linus Torvalds

head. s contains the 32-bit startup code.

O O [C0 [N [ |01 [ 0o DO [

—_

the page directory will exist. The startup code will be overwritten by

*
*
* NOTE!!! Startup happens at absolute address 0x00000000, which is also where
*
* the page directory.

— =
DN |—

—
w
*

~

* head. s 7 32 173 SRS .
s VERLI 32 A7 SRS A LS HUlE 0x00000000 JTAART, 3% B[R fE 0T H S A7 AE
DR L (1) 03 S AR K vt H 78 R
*/
. text
.globl idt, gdt, pg dir, tmp floppy area
_pg dir:  # TUHZHSAFIRAEIXE,
startup_32: # 18-22 1T U &M B A Ar s
movl $0x10, %eax  # X T GNUVLZW KA, SN EILECELL § G, TNER L,
# AT AELL % T3k, eax Tonat 32 ALK ax F A7 4.

% 1515 15 =

#OHOGER XB AT 32 s TR, X B A$0x10 JEAZ4THE 0x10 ZEA KA
# BLATATAy, CIEI SR A R BAIA R P M ES AL, s I A S MR R R I
# IR, AOCIERATI U IE S WL setup. s 1 193 4T R B, IXHL$0x10 I F SURIE K
# R 0 (f7 0-1=0) . LA RHIRRF L (7 2=0) « EFEE T 1 0 (7 3-15=1) . EIELFIE
# 1) KPR BRI, IR B AR EE 2 WRTTH setup. s WP 212, 213 47)

19 mov %ax, %ds

20 mov %ax, %es

DAEYMETY Linux BAER G T, gas Ml gld B4 T4 K as Fl 1d.
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21 mov %ax, %fs

22 mov %ax, %gs

23 lss stack start,%esp # #FJ7N stack start=»ss:esp. stack start Wit PEfET
# MR BB A AR HERR A ST .

24 call setup_idt # W HBCE P T RR AR R .

25 call setup gdt # P HBCE SRR AR T .

26 movl $0x10, %eax # reload all the segment registers
# HEFINET A B A AR
# (R A R IR TR gdt ZJh, CSAME A Ca
# 7F setup gdt PEFMEL T .

27 mov %ax, %ds # after changing gdt. CS was already

28 mov %ax, %es # reloaded in ’setup gdt’

29 mov %ax, %fs

30 mov %ax, %gs

31 lss stack start, %esp

# 32-36 17 H T-NA A20 M bEZ 27 TR o SR 7722 0] A7 Bk 0x000000 4b 5 AT
# — /N, ARG FE A HIE 0x100000 (1M) Ab & 15 X AN BUE - SR — EAR R 3, EJL H
# e N2, WRIZEMEIN, JEML. Rontthihlt A20 ZeAg kM, 45 AREXRT IM DL By A7 1k

32 xorl %eax, %eax

33 1: incl %eax # check that A20 really IS enabled

34 movl %eax, 0x000000 # loop forever if it isn’t

35 cmpl %eax, 0x100000

36 je 1b #° 1b’ FoR [ )5 (backward) Bk Elba'5 1 28 (3347)

# #0E 5F WIFRIR AHT (Forward) Bk BlbsS 5 2,

w
co
*

NOTE! 486 should set bit 16, to check for write—protect in supervisor
mode. Then it would be unnecessary with the “verify area()"-calls
486 users probably want to set the NE (#5) bit also, so as to use
41 * int 16 for math errors
42 %/
/%
* VR FE NIHIXBRE T, 486 Nz 16 H AL, Eiﬁ5%§74i_2&;9}3iﬁiﬁj:ﬁﬁigﬂ%ﬁh
* W5 verify area Q"M IATTET . 486 A9 il WS40 NE (#5) &AL, LUME
* XECEMACEE SR A int 16,
*/
# FHXEBRET (43-65) H TR EEEAMEBEAS IS i R T AEAE . T B s i 27 47 2% CRO, 7
# RBALE AL EEZS L T PAT — A ERZS 454, 00 S S 100 U 10 B P A B 8% 088 AN
# FETE CRO PR ER 850 AL EM (A7 2) , AP EArAE bR & MP (f7 1)

N
o o
* %

43 movl %cr0, %eax # check math chip
44 and]l $0x80000011, %eax # Save PG, PE, ET
45 /* “orl $0x10020, %eax” here for 486 might be good */
46 orl $2, %eax # set MP
47 movl %eax, %cr0
48 call check x87
49 jmp after page tables # B3 135 17,
50
51 /*
52 % We depend on ET to be correct. This checks for 287/387
53 */
/%
s FATRAMUT ET bra& i) IERA T RAS I 287 /387 £74E 545 .
*/

54 check x87:
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64
65
66
67
68
69
70
71
72
73
74
75
76
77

78
79
30
81

fninit
fstsw %ax
cmpb $0, %al
je 1f /* no coprocessor: have to set bits */
mov1l %cr0, %eax # U RAFAE R m) TR B bR 1 &b, RIECE er0,
xorl $6, %eax /% reset MP, set EM */
movl %eax, %cr0
ret
63 .align 2 # XH". align 2”& SOZIRAAEIL TN FFIHEE ., "2  Fon i Bl i )5 2 b %,
# RM% 4 74 7 A N e AL
1: .byte 0xDB, 0xE4 /* fsetpm for 287, ignored by 387 %/ # 287 HpbFEelT,
ret
/%
*  setup idt
*
* sets up a idt with 256 entries pointing to
* ignore int, interrupt gates. It then loads
* idt. Everything that wants to install itself
* in the idt—table may do so themselves. Interrupts
* are enabled elsewhere, when we can be relatively
* sure everything is ok. This routine will be over-
* written by the page tables.
*/
/%
* NI BOE W E T WA TR TR setup idt
*
* R IART R 1dt WE N 256 NI, RS IA) ignore int W] ARSI
* RRFFR A4y (H 1idt $54) « EIESEH BT TLUG e, SIRAIEH e o —1)
* HIEH I T H B xR R .
*/
# PR IR R P IR 8 AL, (AHAS K SRR T HIANE, BERR A R T
# (Gate Descriptor). ‘& 0-1,6-7 Fi &M a, 2-3 71 RIEHSF, 4-5 e —hrik.
setup idt:
lea ignore int, %edx # ¥4 ignore int W RMbE (WEE) {HDPedx FIFEE
movl $0x00080000, %eax  # KFILEFERF 0x0008 E N eax [ 16 fiHr.
movw %dx, %ax /% selector = 0x0008 = cs */
# MG 16 A7 E N eax (MK 16 7. JEI eax &
BITHRFHK 4 75 AR
movw $0x8E00, %dx /* interrupt gate - dpl=0, present */
# I edx ST GRS 4 FME
lea _idt, %edi # idt 2P IR AT Ak
mov $256, %ecx
86 rp_sidt:
movl %eax, (%edi) # ORI T TR AR A E AR T
movl %edx, 4 (%edi)
addl $8, %edi # edi FRMIEFH T —I0,
dec %ecx
jne rp sidt
lidt idt descr BB WA TR A AR A .
ret

95 /*
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96 * setup gdt
97 *
98 * This routines sets up a new gdt and loads it.
99 * Only two entries are currently built, the same
100 * ones that were built in init.s. The routine
101 =* is VERY complicated at two whole lines, so this
102 * rather long comment is certainly needed :-).
103 * This routine will beoverwritten by the page tables.
104 =/
/%

* WEARIBTTRI setup gdt

* XANTRFRE —DH SRR TTER edt, M. REIE T WAL, Shr

* MK TR AT, “IEER7 82 TLLYARTFEXAKKERT O,
105 setup_gdt:

106 lgdt gdt descr # B RIA R R TS (NE O WELF, W 232-23817) .
107 ret

108

109 /*

110 * I put the kernel page tables right after the page directory,

111 * using 4 of them to span 16 Mb of physical memory. People with

112 * more than 16MB will have to expand this.

113 */

/% Linus ¥ WAZMWAE IR BHRAE I Hok 2 J5, AT 4 MRk HE 16 Mb A3 N 17 .

* MAARAZT 16 Mb FINAE, AT LR X HIHTY miz .

*/

# BN UURKN 4 Kb 20T, MRS GURINFT 22 4 N5, I — AN iU 3L n] DUAE I 1000 A4S0,
# WU ANRIISHE 4 Kb sk s 6], A GO LASHIE 4 Mb I N AT .

# DURIAE AN TUHT 0-11 A7AF—28h5 &, WUERIENAET (P AL 0)« BBV R/W AL 1) .
# E PSR B A (U/S A7 2) « s isdod GERAET) (D A7 6) 5% RITHIAL 12-31 /&
# UUHEMh IR, TR B — DA A R B 4G

.org 0x1000 # M2 0x1000 AJFUAZ5H 1 TR (% 0 TFHIRAAF UL Hax) .
pg0:

—_
—
S

—
—
(@]

—
—
[op}

—
—
-3

.org 0x2000
pgl:

[
—
co

—
—
©

—_
[\
o

.org 0x3000
pg2:

—_
[N
—_

—_
Do
Do

—
[N}
w

.org 0x4000
pg3:

—
[N}
(IS

—
[N}
(@a]

—_
[\
»

.org 0x5000 # 8 SCT IR A A7 2 s A i A2 0x5000 4L T4
/%
* tmp floppy area is used by the floppy—driver when DMA cannot
* reach to a buffer-block. It needs to be aligned, so that it isn’t
* on a 64kB border.
*/
/% Y DMA CHEAPfBAR Vi) AR Vs I 2P, T tmp floppy area PAFEER
* el AR S IK SR AT o SEHE FR BN SRR, XA AN S S 64kB A .
*/
_tmp_floppy area:
Cfill 1024, 1,0 # JLARRY 1024 T, BRI 1, BAEBUE 0.

—_
[N)
3

—_
[\]
co

—_
[\]
el

—
w
(e

—
w
—

— =
w DN
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134
# NI LN AHERAE (pushl) TR A/init/main. ¢ B 7R [HI/EAER .
# AT 3 MAARIE A REAE AP, W2 Linus H TR AR B2 B IEHLA S H O,
# 139 AT AFRERAE AL H main. ¢ BP0 R0 R b A BRI, e DA dn 2R
# main. c FE/PICAR S, BLa R PR B bR L6 A4S HAT 2, W RIZEEIL.
# 140 176 main. ¢ MUHbEE R ANHERR, XFF, FEIXE 73 TIAREE (setup _paging) ZdJa
# PAT ret’ IRMEHEA I 20K main. ¢ FEFPRUHIMESR HHERR, I EPIT main. c P ET .
135 after_page tables:
136 pushl $0 # These are the parameters to main :-—)
137 pushl $0 # XL main PSS E (35 init/main. ) .
138 pushl $0
139 pushl $L6 # return address for main, if it decides to
140 pushl $ main # 7 main Z4IFEFEEAT main BN EEER S STV
141 jmp setup_paging # B 198 17
142 16:
143 jmp L6 # main should never return here, but
144 # just in case, we know what happens
145
146 /* This is the default interrupt “handler” :-) */
/% R HGEBA B P “ AR © */
147 int_msg:
148 .asciz “Unknown interrupt\n\r” # o TR R (B ZEBAT) 7 .
149 .align 2 # % 4 A7 SO SR N AL
150 ignore int:
151 pushl %eax
152 pushl %ecx
153 pushl %edx
154 push %ds # XHPFER! ! ds, es, s, gs SFHRE 16 AL AFAEA, (AR
# RS UL 32 M7 NAR, BN 4 AN AT IO HER A )
155 push %es
156 push %fs
157 movl $0x10, %eax # EBOEEEFRT (ff ds, es, fs I8 gdt P HIEIEED .
158 mov %ax, %ds
159 mov %ax, %es
160 mov %ax, %fs
161 pushl $int msg # A printk RENSEFRE Gl Afk.
162 call printk # ZPREAE /kernel /printk. ¢ H,
# 7 printk’ & printk i E B ) AR RV
163 popl %eax
164 pop %fs
165 pop %es
166 pop %ds
167 popl %edx
168 popl %ecx
169 popl %eax
170 iret # o WTIR AL ORI A S NAR ) CPU dr & 25478y (32 40 fHtBft) .
171
172
173 /%
174 * Setup paging
175 *
176 * This routine sets up paging by setting the page bit
177 * in cr0. The page tables are set up, identity—-mapping
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178 * the first 16MB. The pager assumes that no illegal

179 * addresses are produced (ie >4Mb on a 4Mb machine).

180 *

181 * NOTE! Although all physical memory should be identity

182 * mapped by this routine, only the kernel page functions

183 * use the >IMb addresses directly. All “normal” functions

184 * use just the lower IMb, or the local data space, which

185 * will be mapped to some other place — mm keeps track of

186 * that.

187 *

188 * For those with more memory than 16 Mb — tough luck. I’ve

189 * not got it, why should you :—) The source is here. Change

190 * it. (Seriously - it shouldn’t be too difficult. Mostly

191 * change some constants etc. I left it at 16Mb, as my machine

192 * even cannot be extended past that (ok, but it was cheap :-)

193 * I’ve tried to show which constants to change by having

194 * some kind of marker at them (search for “16Mb”), but I

195 * won’ t guarantee that’s all :—( )

196 */
/%
* XA TR I B E R ARAS cr0 BIARE (PG A7 31) K3 X NAEI 2 TUAREE D) g,
* JPBE SN TURIANZ, LUESEMST R 16 MB IMIELN AR . 2 L8 BUE A S A RvE
* HhERSS CHRITE S AT 4Mb bl s s KT AMb I AE sl
* ERCD RVEITE WS I AR % XA AR AT IR S, (P N AR R S E A
* DIMb bk, P “— M7 BB MR T IMb [ RbEES [a), B A R S = ),
* k2 (PRt s 3 e ety % —— o (W AR ELRE ) & B B He 11
* XTI 2T 16Mb WAFII KAk - K3E T, RIERH, AT ARSHO. RS,
* MEHA TSR, (SRR b, XIEARNAMER) . R R B BRI E R EN
* 16Mb, AFRKINZRFFEAT AERARBEXANAR CYR, REPSHRETRNO) .
* WO w BB hr kS B R M 7 (%R “16Mb” ), (HIRARELRIE/EIX L
* MAHAT T .
*/

197 .align 2 # 4 4 7 ON S N A U A

198 setup paging: # FSEXT5 BIAAE (1 UHSE + 4 IR HFE

199 movl $1024%5, %ecx /* 5 pages — pg dir+4 page tables */

200 xorl %eax, %eax

201 xorl %edi, %edi /* pg dir is at 0x000 */

# 7 H 5% M 0x000 Huhit TF4h .
202 cld;rep;stosl

# ORI 4 AJBE T H R, AT 4 AN TURPT DU TR R E 4 T

# O H RIS R S R I SRR, AN 1. S0 R 113 4T R .

# “$pg0+7” F£7r: 0x00001007, &5 HgR P 1 1.

# A 1 ANTURFTERHEE = 0x00001007 & OxELFFFO00 = 0x1000;

# 5 1AM TCRIGBIEARE = 0x00001007 & 0x00000fFf = 0x07, F/RZLIAEAE. M AL,

203 movl $pg0+7, pg dir /* set present bit/user r/w */
204 movl $pgl+7, pg dir+4 /% 7 */
205 movl $pg2+7, pg dir+8 /% 7 */
206 movl $pg3+7, pg dir+12 /% 7 */

# ORI 6 TS A ANTURP AT, JEH: 4(10%R)*1024 (J/T1%) =4096 T (0 — 0xfff),
# R REM BN AT 4096%4Kb = 16Mb,

# RO AR YRTDT U BN A e + kRS XA D .

# AR R NG — N IR G — DU R EIR P RS . — AN IR s — e iR
# A7E S 1023%4 = 4092, PR 5 — 001 5 e — I el 2 $pg 3+4092.
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207
208

[0}

Do DO
—_
(el Ne)

(N}
—_
—_

Do
—_
[N}

Do
—_
w

Do
—
S

Do
—_
(@a]

[N
—
»

Do
—
-~

[N}
—_
co

# AR

.align 2
.word 0
idt desc

225 .align 2

[N}
w
(I

[N}
w
(@a]

[\
w
»

N}
w
s

[\
w
co

.word 0
gdt desc

_idt:

movl $pg3+4092, %edi
movl $0xfff007, %eax

std

stosl

subl $0x1000, %eax
jge 1b

xorl %eax, %eax
mov]l %eax, %cr3

movl %cr0, %eax

orl $0x80000000, %eax
movl %eax, %cr0

ret

PIMEIELTR T .

r:
.word 256%8-1
.long idt

r:
.word 256%8-1
.long gdt

.align 3
.fill 256,8,0

#
/%
#
#

edi =D fa— TG —Ti.

16Mb — 4096 + 7 (r/w user,p) */

B a1 IO N BN A7 UL T ) k& 0x £££000,
o b tkbrag 7, BN 0xf££007.

# AL EAN, edi {HIBIK (4 F) o

/% fill pages backwards — more efficient :—) */

# FHEGH I YEEHE R 0x1000.

# RN 0 UL RS T .

# BE U H IR AR cr3 MU(E, FRMITH K.

/% pg dir is at 0x0000 */  # TUHXEKLE 0x0000 4b.
/* cr3 — page directory start */

# WE B AL Cer0 ) PG Anids, A7 31)

# 5 I PG ARk

/* set paging (PG) bit */

/* this also flushes prefetch—queue */

# (RN TR PERR S I BORAT A 452 RHr PR & A1), X BRI R 2R [H]45 4 ret.

# ZIR IR A1 5 — AMER R AR P 1 main REFPIOMAESR Y, JFHFARIZAT/init/main. ¢ BT,

# 4% 4 P SO T A AT B

HTRTEPAT R Lidt 5410 6 FHRfER: KB, Hhtk.

# idt contains 256 entries

# ORHIAT S lgdt $54 10 6 P ERfEs: KA, JEhk.
# so does gdt (not that that’s any
# magic number, but it works for me :°)

# % 8 T A N A b Rkl B .
# idt is uninitialized # 256 T, 45 8 77, 1H 0.

#ARR W4 TR CARD AU BHRIRTT . Bli Balid ff . REBHATF, b
# RGBHNIRTT Tinux BeAIRMAL . JRHBETRE T 252 W20, T HCE B B AE55 1

# R IR T (LDT) X B AT 55 IR A5 B TSS AT o

# (0-nul, l-cs, 2-ds, 3-sys, 4-TSSO, 5-LDT0, 6-TSS1, 7-LDTL, 8-TSS2 etc...)

_gdt:

.quad 0x0000000000000000
.quad 0x00c09a0000000fff
.quad 0x00c0920000000fff
.quad 0x0000000000000000
.fill 252,8,0

/%
/%
/%
/%
/%

NULL descriptor */

16Mb */ # AURS B KACTE 16Ms
16Mb */ # Hlfs Bt KACE 16Ms
TEMPORARY - don’ t use */

space for LDT' s and TSS s etc */

3.43 HEER

FRAAIX BEFE 7 (1) OB SUIE T % Intel 386 32 ALERA BB ATHLE], 2 4k8: s LN AR R 7
FrasZitff]. o745 8086 CPUAEZY, 80x86 [MLRH B A I A 5 A%, 1 CPU SBATAEAR B R T,
ERE SERE R K B bl MR R B BERER RO FR AT, DR B A7 TP AU 2 — AN R R A
FR A P R A MU AE . 17 24 AR 25 2 I L U AR A AR R R AT e o A b, 4 R R 2 2 9547
% gdtry P TIRRFR A idtr, INEX LR T AR AT L e 4 1edt B 1idt.

CPU 7E St Ig AT 7 U, BER7 A7 SR IBCE — AN A7 Be il (B 0x9000), 17 LI 7E 12 B 4 AT A

57



93 % Sl ASEF  linux/boot/

ThE 64KB (I AE . HMEE ARG IS AT 0y U, N B 25 A7 A% Hh R0 R AN I A A7 P 1 A ik
AT E IR T P AR R AN TR 7RI — MW & EXAS 8 T IR fF b &
LB TERRE B SERERIBLIK R, DA S SR B R G LR o Rk BT Sk S A
A1 B IR A BRI E SR HATACHFR 5T eip MME. 244K, BRIET bR SEha B N AE b, BT A
ik P AE DU AR BEAS BEM LA T A4 5 A RS 2. WIS 2, 32 MR RN AE SR DA, &
L RR AT T (R R A AN N A7 DA R E

EEXIANFIAE FH T T, FR AR50 = Fh: 2RRARFR (GDD. WA FFR (IDT) AlJmisHiis
e (LDT). 4 CPU ISATAEMRY B0 R, Fo %) GDT A1 IDT 205 LA —A, 205 &7 4% GDTR Al
IDTR 5 BRI . R rT LIAT 0-8191 />, JLJEhk i iy LDTR T 74N 2546, 2 GDT
TR AR N, L EY LDT e iy GDT R Ak da e o (R AEH— I ZI R A 3L it —
APVR RGN . — O TRAMES GRS I —AN LDT. fEigfThe, FREP AT L] GDT ik
FFCA R HAT 4510 LDT o (R 4

TR S IDT (454055 GDT 284, 7 Linux WA B IELFALT GDT R IJGTH . L& 256 1 8
FATRIATE . B ERFF IR S DT AR, LA eE AN R Wik FE S (. (0-1, 6-7 %
T FTACB R B (2-3 A1) f—dehk (4-5 T,

N 3.3 A& Linux WAZH T RRFFRAE AR R s Bl B, BAMESLE GDT i i A
FERFFI, GDT R LDTO FfRFF e 55— AMT 45 GHERR) 1B iR & R #F, TSSO &% — T
ST RSB (TSS) IMHERTF . A LDT H &7 = ANR AT, s — A, B AN SRR
IR, B AT 55 0 BORMERR B AT . 4 DS B & A7 o TP 28— /M55 I Bl BUE PRI
DS:EST B8 [ i AT 55 Hcth B b ) A dis
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I —— FFFFFFFF
DS: BtfR&

Hdfa I i

AR BUATF |
S AR B R 1

JRIB IR AR LDTO

TSSn R 45
LDTn fATF

TSS2 ik 7
LDT2 iR 7
TSS1 IR
LDT1 $3R 45
TSSO FliR 7
LDTO ik
e

4R IA AT GDT
3t 256 MHIA ST

PR B 1
DU A
A LT (NULL)

GDTR 747 %

L J 00000000

3.3 Linux RARIERSAG R TEE.
3.5 RE/NPG

E5 | FIMEFEF bootsect. s F 20K setup. s fURSAI system BEHINZE A A2, o system BEHE
Y5 head. s /01, 7698 F S A S R BEEHLIE 0x90000 Ab K setup. s ARHE K E] 0x90200 AbJ5 , W
BPATRAZE T setup /7.

setup /P10 = EAEHE R FH ROM BIOS [ Wike 7 sk UL AS (1) — L8 SEAR 24, JFRERA7AE 0x90000 FF

BN AEE, S TR o B4R system BEEAE R R 2h 24 EEHLEE 0x00000 FFifHAL, iXAE, system
Hi{¥) head. s fREGHEALLE 0x00000 FFAGAL T o ARG INER IR FF R ILHUIE BIRG IR FF R T A7 g h, AT 32
PEARY AN BB AT U HERS o B2 R T W R A AT T 0, o L B B A LA 2l 25478 CRO
Ik £ system BT head. s fRABIFURAL, Af CPU BEN 32 7 R4 Fig1T.

Head. s RIS ¥ 3= BAE AR YL WAL WA TF L (1) 256 T JRATE, KA A20 Hhht 220 04
197, MR RGO ES A ECF RS . REVIG N AR T H R, A1 5 DU BRAE AP HE A TAE
TR B 3 system BEHHP WAL FET init. ¢ HEREHAT

NE R A A TEAN R init. ¢ FEFHIThBRERIIER .
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4 & FImHMHRER (init)
4.1 Hi&

FEPRZIEARS ) init/ H 3 HA — main. ¢ 3/ RELEPATIE boot/ H X H ] head. s #2175 ik
SFPATEZE S main. co R ERAK, (HAMUFE T WA A TAE. UGB sz e e AR
TN 7T S AR 2 SO R e WG A 4 . n SR ae e R I P A Ry, S4B EIX N2
JEVRISEAZAT Linux WA T REUW) T il

MIX—FETFh, AR KRR C RS, s el B — 20 CIBE S 4R flF—4
ZXZALL & Brian W. Kernighan fl Dennis M. Ritchie w51 (C F&JP & iiET Y, XMixPBHELEXNT
FREFPAVBA AR, v DAVEE TR C ¥ 5 .

FEVERE CIE SR, 0 T SR IS RERAIDC, BAIERT /7 AR R TG . 1R
J AT R R 1 IR 5 AR R b o 6 TR P SRS G b, VRS SRl RE
FLATEANERE A PR AR RN N K SO BT 45

4.2 main.c ¥

4.2.1 IhEekniR

HERH setup. s FEFBUR I RE S E RA RSO 345 DU — SN A2 b i, XS N Af
AR T E WA TF L. RGEFTE N AE R B RIE N S g2 b X N A7 R s i o 4n a2 X
T REFUAE (RAMDISK), M=E NAPREIE 0> s FEANWAFIEN SR = E LI 4. 1 Pios.

WIZFERY it R | EAAFX

Kl 4.1 REGh WAFhaeRI 73 S

R, WRZEAT I 7 I AT Ae A0 AR . AEREAIET T BRikse. AT tty, QA LAY
HEEH—MESS (task 0)o FFPTAAIAAR TARSE R E P I VbR, JT R . 755 BaX Sepintt 1
FEFFI, S A RO R P IRAE RS, WRSHERE AN P ET, i e, 4k858 F A
VIR T o AEAT LU BRI 2 5 PR ARSERIT BT B S I

FEREN WSS IRHIAEA R, AR BIATRLDI 321 7 P, BRI CPU M O R R D13 21 1726 3 %5
W&o WRIG RS U B RE B AL fork O, AU —ANHFI24T init O (9 FRERE

FEZHERE (E55) RGBT IERI G R . WEREEHI G AT &, WA — A2k, i
T84T shell Befp/bin/she iz HEREIRH, SQREFERA], WIAQBERESEN —NSEMIA N, GRS T ik
P, IFAESEFRERR  FRHRHAT shell FEFP/bin/sh, 1AL ERE AR 25647 o

XFF Linux K, PATHESACRAEM P BARITI, QIR Z RENURE, W shell Fefp. K%
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T ARG

4.2.2 KEZEFE

5zZ 4.1 linux/init/main. c ¥/

linux/init/main. c

¥ % % %

(C) 1991 Linus Torvalds
*/

#tdefine _ LIBRARY  // 32 Xz sl TAFGE LAE unistd. h I N RIC AR AD 2515 8

#include <unistd.h> // * h3LCHFTZERIERA H A& include/, AEACHY Fhgi A FH B A 45 BHA & .
// IFAIE UNIX FIRRUESL SO, W EFq e r H 3%, JFH G 54641 .
/] WRHERF S A G KA. 2 LT S5 BRI, IF ] T S5 ek £
// WiHE T LIBRARY , NG R 48 H -5 A A IRIE gAY _syscallo ()

|00 | [O |01 [~ WO DO [—

#include <time.h> // BRI S, b T E T tm S5 R AT — L85 e i 1] 1 pR BRUEUE o

J*
* we need this inline — forking from kernel space will result
* in NO COPY ON WRITE (!!!), until an execve is executed. This
* Is no problem, but for the stack. This is handled by not letting
* main() use the stack at all after fork(). Thus, no function
¥ calls — which means inline code for fork too, as otherwise we
* would use the stack upon exit from ’fork()’.
*

* Actually only pause and fork are needed inline, so that there

Blz szl lRlEE =S e

20 * won’t be any messing with the stack from main(), but we define
21 #* some others too.
22 #/

/%

* WATHTE N IR L W ikiER) - MANAZ G gt R (forking) ¥ B A S I & (COPY ON
WRITE) !!!
* FELB|I—NHAT execve A o IXXTHERR ] BEAT K M. KPR T ERALE fork O P Z JGAN ik main O
H
* ATTHERL . i AN REE MEOR A - XEME fork tHEAEH A RIOACHY, 5 FRATAEMM fork O 1B HY
k[N B P MERR T
* SR B pause Al fork FZf N X730, BACRIEA main O thANS FeBLMER:, (HZ2IRATIFI N 8
* B T HE R
*/
23 static inline _syscallO(int, fork) // & unistd. h " AR A, . AR AT 2w 10T 20
// Linux B RGP H K 0x80. %P Wi THE RSt
/) NA. ZEEASEr B2 int fork O IR RS
// syscall0 LGN 0 RRTLSE, 1 X781 NS
24 static inline _syscallO(int, pause) // int pause O R : e REMPIT, HR
/) WEME T
25 static inline _syscalll (int, setup, void *, BIOS) // int setup(void * BIOS) &G, WHT
// linux #laath AEXAFEF R8I AD .
26 static inline _syscallO(int, sync) // int sync QO REPH: FH X RSE.

28 #include <linux/tty.h> /) tty SkICPE, REXTHK tty_io, HATHEHIMKISEL FH.
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58
59
60
61
62
63
64
65
66
67

#tinclude <linux/sched.h> // HERERL0MH, € X TS ZEK task struct, 28 1 PMHIGIES
/] . AT 2 DL T A SR IR AT S 405 B RS
// RN G bR BORE T

#include <linux/head.h> // head Sk3CfF, & T BUBRTTHIR LG, FLAERERTH &.

#include <asm/system.h> // RGRIAF LLETELE L T2 AR EBIE N
/) REREF/ WA RN S R

#include <asm/io.h> // io k3. PAZE IR AL GRFE I e SO io sy D ERAE R R 4.
#include <stddef.h> // krHERE XK SCE. € LT NULL, offsetof (TYPE, MEMBER) .
#include <stdarg.h> /) FRESEEL . PENEA E B ES K. EEUIHT -

// W (va list) fl= % (va_start, va arg fll va_end), vsprintf.
// vprintf. vfprintf,
#tinclude <unistd.h>
#include <fentl.h> /) SIS SO o T S0 S LR R 1T R A 42 11 5 U 5 1R S
#tinclude <sys/types.h> /) RIS, R LT HARN ARG,

#include <linux/fs.h> /) XAFRGL A @ R AR (Tile, buffer_head, m_inode 45
static char printbuf[1024]; // EF&STFRFHEAH.

extern int vsprintf(); /) IEME A B — TR (FF kernel/vsprintf.c, 9247T) .

45 extern void init(void); // REURIE, PliHtk (FE16817)
46 extern void blk dev init(void); // &I TRF (kernel/blk drv/11 rw blk. c, 157 17)

extern void chr dev_init(void); // FHF#&HILA (kernel/chr drv/tty io.c, 347 47)
extern void hd init(void); // ERIEFET (kernel/blk_drv/hd. ¢, 343 4T)

49 extern void floppy init(void); // BIHIIHIEEFF (kernel/blk drv/floppy.c, 457 4T)

extern void mem init(long start, long end); // WAFEHAILARL (mm/memory. c, 399 47)

: extern long rd init(long mem start, int length); //EFIEHILG4L (kernel/blk drv/ramdisk. c, 52)

extern long kernel mktime(struct tm * tm); // ZE S NZEIE (BB .

53 extern long startup time; // WHZEZHITE CFHURED (B .

J*

* This iIs set up by the setup—routine at boot—time

*/

/%

* DUNIXSEH R 2t setup. s FEJPAES I SINRIEER (ZUE 2% 2.3 1 hm£2. 1D .

*/

ttdefine EXT MEM K (*(unsigned short *)0x90002) // WM LUy RN AE RN (KB) &
#tdefine DRIVE INFO (*(struct drive info *)0x90080) // iS4k HHk.

#tdefine ORIG ROOT DEV (*(unsigned short *)0x901FC) // M RLGFEELS

¥

* Yeah, yeah, it’s ugly, but I cannot find how to do this correctly

* and this seems to work. I anybody has more info on the real-time

* clock I'd be interested. Most of this was trial and error, and some

* bios—listing reading. Urghh.

*/
/%

* JEW], W, FHIX BRI R ZES), AHERARGE W IEMHLSEEL, W HF R e ReisiT. WA
* TSI IR EE Z B RL, IS FRAR B IR . X LEH R AR KK, LR T —2 bios FEfF, W!
*/

#define CMOS READ (addr) ({ \  // XBtZZ1HL CMOS S I 445 & o
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70 outb p(0x80|addr, 0x70) ; \ // 0x70 J&5 3 5, 0x80|addr f&ZEHHL CMOS P A7 kL .«
71 inb p(0x71); \ // 0xT1 A&y 5

72°})

73

74 #define BCD_TO BIN(val) ((val)=((val)&15) + ((val)>>4)%10) // %F BCD Ft B3y
75
76 static void time init(void) // % FFE/PHL CMOS W%l JFfik & IFHLI (Rl >startup time (F)) .

77 {

78 struct tm time;

79

80 do {

81 time. tm sec = CMOS_READ(0) ; // Z VLG CMOS A7
82 time. tm min = CMOS READ(2) ;

83 time. tm_hour = CMOS READ (4) ;

84 time. tm _mday = CMOS READ (7) ;

85 time. tm_mon = CMOS READ(8) ;

86 time. tm_year = CMOS READ (9) ;

87 } while (time.tm sec !'= CMOS READ(0)) ;

88 BCD_TO BIN(time. tm sec) ;

89 BCD_TO BIN(time. tm min) ;

90 BCD_TO BIN(time. tm hour) ;

91 BCD_TO BIN(time. tm mday) ;

92 BCD TO BIN(time. tm mon) ;

93 BCD TO BIN(time. tm year);

94 time. tm mon——;

95 startup time = kernel mktime (&time) ;

96 }

97

98 static long memory end = 0; // BB EAWAAE (40
99 static long buffer memory end = 0; // mEiiggEah X Kuiiit.

100 static long main memory start = 0; // EWAF CEH TSI JFEHEALE .

101

102 struct drive info { char dummy[32]; } drive info; // FHTAFBAEESHEME .

103

104 void main(void) /* This really IS void, no error here. */

105 { /% The startup routine assumes (well, ...) this */
/% X RHSE void, HEHE. 1E startup 2T (head. s) g & X AR .
// Z W head. s FEFES 136 47 FF 4R 10 JLATARES o

106 /#

107 # Interrupts are still disabled. Do necessary setups, then

108 #* enable them

109 #/
/%
s BRI AR T AR A, e e B TR S BRI S -
*/

// N B AR F TR A7
// WRi%4%'S  =PROOT DEV;  H=iHZEAE A vk =»buffer memory end;
// WL N HFEdmemory end; TEWNAATTLEMAE  =Pmain memory start;

110 ROOT DEV = ORIG ROOT DEV;
111 drive info = DRIVE INFO;

112 memory end = (1<<20) + (EXT MEM K<<10); // WAFK/PN=1Mb F15+3 R N AE (k) %1024 S5,
113 memory end &= Oxfffff000; /) BWEAE] 4Kb (100 NS

114 if (memory end > 16%1024%1024) // IR NAEEE 16Mb, IF 16Mb it
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memory end = 16%1024*%1024;

if (memory end > 12%1024%1024) // WSRPAE>12Mb, TR LR X AR Ui =4MDb
buffer memory end = 4%1024%1024;
else if (memory end > 6%1024%1024) // AR ] AE>6Mb, B 22 X R S =2Mb

buffer memory end = 2%1024%1024;

else
buffer memory end = 1%1024%1024;// 75 W) & 2% X K ufi=1Mb

main memory start = buffer memory end; // FEWIEEIEAT B =22 X K it ;
gifdef RAMDISK  // Wb T AL, WE M ARk o

main memory start += rd init(main memory start, RAMDISK*1024);
ftendif
// AR WAZIEAT B A D7 T BIRTAE A TAE o B i i BR A T R PR AN 25, SR
[/ ANTET, A8, BT MR — XRAR KO,

mem init(main memory start, memory end) ;

trap init(); // BEBT) (R m) &) #IiRik.  (kernel/traps.c, 18147)
blk dev init(); // HE&KHWLHL. (kernel/blk dev/11 rw blk.c, 157 47)
chr dev init(); // FRFELVIGENL. (kernel/chr dev/tty io.c, 347 47)
tty init(; // tty #lEEtk. (kernel/chr dev/tty io.c, 1054T)
time init(); /) EEIFHLE SN R > startup time (W 76 47) .

sched init(): // WERRFEHILEA ONE TA4ES 0 19 tr, 1dtr) (kernel/sched.c, 385)
buffer init(buffer memory end); // WAL FEVIURLL, HENAFRERSE, (fs/buffer.c, 348)

hd init(); // BRI . (kernel/blk dev/hd.c, 343 41)
floppy init();  // #BIKHIEHLL, (kernel/blk _dev/floppy.c, 457 4T)
stiQ); /) AR TAERASE T TR,
move to user mode(); // BHEI) 4.  (include/asm/system.h, 2 147)
if (Ifork() { /% we count on this going ok */

initQ;

}
J*
* NOTE!!  For any other task ’pause()’ would mean we have to get a
* signal to awaken, but task0 is the sole exception (see ’schedule()’)
* as task 0 gets activated at every idle moment (when no other tasks
* can run). For taskO ’pause()’ just means we go check if some other
* task can run, and if not we return here.
*/
/% FERD N TARM SIS, pause O K B BA TN EFAI R — MG 54 SR
* [HIEREEATas, HIE5 0 (task0) ZME—1EAIMEN (20 schedule ()’ ) , KIAESS 0 7E
k ATA PRI ) FLAR S s CHBA e RSt , BIXFAES 0’ pause O {UEMA
* BATRFIERAEE &AL EARS T LT, WREAMERAI 20X R, —BHIEHAT pause ) o
*/
for(;;) pause();
}

static int printf(const char *fmt, ...)
/) ARG AR B RS HER 152 4% stdout (1), X 2$e b4 L IR, S50 «mt” fe e i
/) R, WA MARAE C W B . R FRUFIELF R vsprint £ WA 19— 7
[/ GRS vsprintf O $4% AP R/F RN printbuf 200X, SR H write O FF &P XN 2
// R EIRRHE R A (1-—stdout)
{

va list args;

int 1i;

va start(args, fmt);
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S
S

S
S

write (1, printbuf, i=vsprintf (printbuf, fmt, args));
va end(args) ;
return i;

{ 7/bin/sh”, NULL }; // WHBATFEFFI S 800755 B 54
{ "HOME=/", NULL };  // VAHPATEEF RIS 7457 B 5.

tatic char * argv rcl]
tatic char * envp rcl]

{ "~/bin/sh”,NULL }; // Ak
{ "HOMF=/usr/root”, NULL };:

tatic char * argvl]
tatic char * envpl]

void init(void)

{

int pid, i;

setup((void *) &drive info); // BLHUREHEZEAUEE 73 X K AT B H 7 i U A0
/] R RSV (kernel/blk_drv/hd. c, 71)
(void) open(”/dev/tty0”,0 RDWR, 0); // WSV FAITH &S “/dev/tty0” ,
// 3K B N 2 6
// REIFAIRS 0 — stdin dERTA K 5o
(void) dup(0); // ARG, PR 1S —— stdout FrifEfrH R &
(void) dup(0); // BHEING, FEAEAIN 2 5 — stderr by A T H A
printf (“%d buffers = %d bytes buffer space\n|r’, NR BUFFERS,
NR BUFFERS*BLOCK SIZE) : // FTENZEpP X BB R 7 %, RFER 1024 735,
printf ( Free mem: %d bytes\n|r”, memory end-main memory start): //ZWRNIEFTE.
// R fork O HFEIE—/NFHEFE (FATSS) o« X THBIE A FREFE, fork O #iR[H] 0 1,
/) KT IE GCHERE) B R (A ERE R HERE 55 o BT LA 180-184 f) & TR HAT I N 2 1% T 1EFE
// KT AN 0(stdin), PARET T /ete/re SCHE, FF8AT/bin/sh #EIF, B S8R
// BBy i argy_re Ml envp_rc FAIG H . S 0L HI AL
if (! (pid=fork())) f{
close(0);
if (open(”/etc/re”,0_RDONLY, 0))
_exit(1); /) RIS, WBRH (/1ib/_exit. ¢, 10) .
execve(7/bin/sh”,argv_rc,envp rc); // FEN/bin/sh FEFIFHAT .
exit(2);

}
// R K REPATRIER] . wait O &% M4 IR e Z&al, HiRFMEN & THERERHE~RS (pid) .
// AR R A FE S A TIERE I 4 R o &1 SR A ICR FPR S BINALE « R wait O R[AMEA
/) ETRRES, W4k SEE .
if (pid>0)
while (pid != wait (&i))
/% nothing */

i

[/ WERPAT RIX R, Bt RIEEE A BERE AP T A s T R IEEI P S e A TR,
[/ MRS, WEoR “AHRACRE P A IR R IR RO AREAT . X T B (1 1 ERE OGP

// VARIE B KA (stdin, stdout, stderr), M@l —PNaibHFBCEAREA S, RiGEFITIT

// /dev/tty0 fEN stdin, FFEHIE stdout Rl stderr. FRRPAT RGMFREFLIT/bin/sh. (HIX AT T
[/ ERRSERAEAA 5% 7 —F& (WL L 165-167 17) o AR QR FFIKISAT wait O 47, wf
[/ FHERE A AL TIAT, WIERRE R VAR L “ T RERE pid 2k TIEAT, REIERE 17, RE

[
co
©

—
O
o

—_
©
—_

/) HREEET e, TERG R EAEIR
while (1) {
if ((pid=fork())<0) {
printf ( “Fork failed in init\r\n”);
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192 continue;

193 1

194 if (Ipid) {

195 close(0) ;close(1) ;close(2);

196 setsid () ;

197 (void) open(”/dev/tty0”,0_RDWR, 0) ;
198 (void) dup(0);

199 (void) dup(0);

200 _exit(execve(”/bin/sh”, argv, envp)) ;
201 }

202 while (1)

203 if (pid == wait(&i))

204 break;

205 printf (“\nlrchild %d died with code %04x\n|r”, pid, i) ;
206 sync () ;

207 }

208 _exit(0); /* NOTE! _exit, not exit() */

209 }

210

423 :/E\:b I=IIL.\

423.1CMOSER

PC #LI# CMOS (complementary metal oxide semiconductor H (M@ AL 44 WAESLRr FREH
HL AL L) 64 B 128 715 RAM N A7ER, BRGNS A 1—i8 0 A LLab a5 R NAF A .

% 64 F-51F) CMOS 1 5675 IBM PC-XT AL - T-ORAE I R H AME B o B T IX 2845 A 25 14 715
P2 7R R A — 2 R G B EHE T

CMOS {1ty ik 7% 1) S AE FE A H k2% () 2 AR o R L A AN B 38 T BT RIS o e 75 A FH 7 i 1
70h, 71h f§TH IN F1 OUT 484>k jn . R T S2HUR s o & 1) 515, ﬁ?ﬁ%g@ﬂﬂ OUT [n) 3% 1 70h A%
R P, ARJEAH IN F54 M 71h i e e = 1 S S

KB (7 70) AR 7 kb 58 T —A> 80h TEE/X%M‘EB’] PR R B EF ¥ CMOS A7 2%

AT 128 577, PbEl b 80h A E R AAEMIERI . 2 B A X AE IR 2 DR A )
Linus F=3kH = 47 9C OMOS 7 THIFRIZERE, CMOS HHisf AfoR 1 35 i) B il /2 A 2 20 S5 R ), VR AEA
SERG TR RS kb B | 80h (OF HIMEX T Iy 5 IEHFHUS T A IERIZS 8, P Ah A o
WA TR AL EMNEE. AN 1.0 RAZG, EERELERT (W20 1.0 RNZET
drivers/block/hd. ¢ & 42 4THCFIACHD) .

NIHE CMOS AR B — Ik i

F 4.1 CMOS 64 FHiEEE R

HuhE S (B kgt

0x00 YHTRME (SR
0x01 ETAE

0x02 HHTA T (SEIE)
0x03 W o E

0x04 HT/NNAE (SN
0x05 R NHE
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0x06 — AP ETR (LA
0x07 —HHea H EI (S
0x08 A (S

0x09 MR (L)

0x0a RTC IRASFAFEA A

0x0b RTC JR&ZTFA/E4E B

0x0c RTC RAE&FFA C

0x0d RTC JREZTFAEAE D

0x0e POST ZWRR AT

0x0f PR Y

0x10 Th At IR B 2 2R 1Y

0x11 TRE

0x12 fii 4 I B i A 1Y

0x13 N

0x14 WA

0x15 FEANAE (IRF1Y)

0x16 BEARPNAE Gy

0x17 PN (IKFT)

0x18 P RAE (57T
0x19-0x2d N

0x2e BEA (7T

0x2f KEGFN (1)

0x30 IMb BLEF RN A (fIRF9)
0x31 IMb LI RN AE (R519)
0x32 i A A E

0x33 5 B

0x34-0x3f N

4.2.3.2 A fork()BIE FiHiz

fork Z—MNRAWH R ZRGWHEEYar R, JHERRER P A A5 R (RN A
WD LT —FERE R, HPATRIFERAS, HiZpitfs GXREFCON 38 3§ 8 S EdRE
R EE S

TEACHERE T, W fork O IR I & F A2 R FEAR RS PID, ME1JEREH fork O 2R MRS O 18,
XAE, BRI IS R AR — R AT, (HETFE XIT, & BHAT A ARBARES . Wik fork O 1 H
P, Mgk B NT 0 BB WisER 4.2 Pis.
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pid = 0

pid !'= 0

Y

Jstt e pid=fork () Jstt e

4.2 A fork ) S EFHIE

init FERPRIER fork O o FH AR RIMER X A3 FIPRA T AS ) AR A RIS B o AR R 55 179 AT 194 4702
TR T 3 TG bR E AT (R execve ) BT IHUTIEFET, X HPATHIE sh),
2186 F1 202 47 & A REHAT ARG B o

4.3 KE/NG

YT 0. 11 fRNAZ, dlad ETAHS A el g, SRRSO R G0t —A MINIX SCF RS, JF H I A2
BE A /ete/res /bin/sh. /dev/* DI —EHZ/ete/s /dev/. /bin/. /home/. /home/root/ HLHJ
DARE) Jle— Ao T PR AR SO R 48, ik Linux 384Tk

MIX BLIFLE, 0T EEE AT, nTROKE init. ¢ REPAE N — S ELLIAT, JEATT B L= 50T
BLo A T BELLRUR] MR LR #6382, A5 9 ) A B b IS R PR R ) 32 AL R i s AT ALY,
VEAN B s — F sk T LA RN %S, BiE 2% Intel 80x86 MU 1 EE, LR B RE Tl
WG HE, ARG PRSPt
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% 5% WIZHRE (kernel)

5.1 #fiA

linux/kernel/H g FILALHE 10 /4> C i & SCHFAN 2 ANE G i 5 30U — /> kernel 2w i S04
PRGBSO Makefileo WLAIER 5. 1 Frone b =AN7 Hor rp AR O U SR B ik AT . AL
FONIX 13 MRS ST TERE o B SC AT T RE P LA T RESEA T BEFE PE b A 4, DU — Tt
XX 12 ANSCAFPT B DI RERTEA 12 18] AR B I G R AT A KB T, SRR 38— AR REA T PR A sy

o

&R 5.1 linux/kernel/BF

A4 KA BEBEEE GMT) iR
E} blk drv/ 1991-12-08 14:09:29
E} chr drv/ 1991-12-08 18:36:09
E} math/ 1991-12-08 14:09:58
l% Makefile 3309 bytes 1991-12-02 03:21:37 m
'%\ asm. s 2335 bytes 1991-11-18 00:30:28 m
67 exit.c 4175 bytes 1991-12-07 15:47:55 m
8] fork.c 3693 bytes 1991-11-25 15:11:09 m
€1 mktime.c 1461 bytes 1991-10-02 14:16:29 m

panic.c 448 bytes 1991-10-17 14:22:02 m

printk. c 734 bytes 1991-10-02 14:16:29 m

sched. ¢ 8242 bytes 1991-12-04 19:55:28 m
] signal.c 2651 bytes 1991-12-07 15:47:55 m
% SyS. C 3706 bytes 1991-11-25 19:31:13 m
=] system call.s 5265 bytes 1991-12-04 13:56:34 m
6] traps.c 4951 bytes 1991-10-30 20:20:40 m
1k vsprintf. c 4800 bytes 1991-10-02 14:16:29 m

5.1.1 SAIhgEHE A

% H AT S AT BE BTG =38, — R G TSR e it —RERS
VA R 25 A BRAR 7 St o — iR R A FH D) R S S LI 1. 50 FRATTIAEAR A X AN 40 05 1,
MSEBLI EhEe EREAT SEEAN Ui
5.1.1.1 @R IE RIEF

TGRS SCLE: asm. s Fl traps. ¢ XAF. asm. s 3 SEEL R 40 A2 S5 BT 5 LG AT o DRT PO 9L
it S A AR . 1 traps. ¢ FEFIISEELT asm. s (PR WS FE R ¢ B3 53 LASREAE A
MEIRFR P AE M system call. s A1 mm/page. s P EZHL,
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TS S AT LA RS AR R ORI R A T ) o AN TR B 0-255 2 TR ) — Nk
FRife Xl int0—int31 (0x00--0x1f) , BENPUTHILIEE R Intel [HE BoE s8R, 8T
T, (A Intel BRZ K RH o I A 1 CPU $RAT Hi- 2 I R 1) 5 s 5 R 1) o 388 5 3 ] 43 g Wit (Faul t)
FIFEHE (traps) 2. HWr int32——1int255 (0x20—O0xff) Af LAH A/ 3 O . 7F Linux R4, K
int32-—int47 (0x20——0x2£) XJ W T~ 8259A iz il i & H IR Wi sk £75 45 TRQO-TRQ15; 4R T
TifE Rk RS (system call) PR E N int128 (0x80) .

asm. s A ST = )26 Intel M W int0—int16 [FALEE, H BT int17-int31 /H
Intel Al BAVEAJGH R o 6N T A s filge &5 5 % TRQ R 1 int32-int47 [ 16 AN ABBERE 7K 4
SIAESRIELE Canmteh, B, A, Bt b ERes . REEAE) WIGMRE P AREE . Linux R AT
W int128 (0x80) [ ALBENPEAE kernel/system call. s F4H o AANT B BAL @ X AR G HE
FR— Ui .

Xof ARS8 T 5 DR 1R AR W PR A B R L R B s (15, 1)

T A7 4 AR

HEE AT ——> AR

HTR [ ——> A B |

L AR IR
, Fi4 0x10;
A C s | W20 FHHEHURT B
fEH 0;

vE 3 AP C mEHE
traps. ¢ FSEEL. TR
HE AR 10 H AR S 0
Wi [E] b bk & FHAE C BR
G S8

it AR 6 4
RORHG PR |

L T AR 2 17

5.1 BH=E (ME. i) PSR inEiRiE

M A2 S i g I by, CPU A FB& = A — AN ARG R AHERE e 7 int 8 A1 int10 — int
14), eI AT A XA AR (gl 22 R AR AU A AR 25D, DAL, asm. s FEP
HHRE BT R T PR A BEAR R 1 5 H A AR T 23 AT AR . (HALBIRREIL AR

S A ARG )
5.1.1.2 AGARAEERXRERF

Linux 3N HFE I A P DR i int 0x80 HEATIH, AA74% eax HRIAA 5. Kt
W AR R . SEIL RS A S SO LS system call. s, fork. c. signal.c. sys.c
Ml exit. c X,

system call. s PP IA/EHZRALT- AL b #E (1) asm. s FEFIIPERT, 3 A5 iy e i A A
BT AT AL BE . 1T fork. ¢ Al signal. ¢ FHT—ANEREUZRALT traps. ¢ FRIFHIMER, N ARG TR
L C AbHEpREL. fork. ¢ FEFHRALPIS C AHEpE#L: find empty process () Fll copy process() .
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signal. ¢ PP HE— AN A SRS 5 R 2L do_signal (), 7E RSV W Ab 83 2 Al R A o
FANBEFE 4 NSRS sys xxx () BREL.

sys.c fl exit. c FEPSEIL T HE 28 sys xxx O RGP REL. XL sys xxx () BRECHS AR R ¢
VA P s AL BEeR 2, AT SR AV St 5 5B, W1 sys_execve ()5 1T 5 4h—SE I C 15 5 581
(Bl signal. c 11 4 MRS RED.

FATT AT DARR A 1 6 bR 50117 7 5y A2 R UDXRE RS i 3l 0 LU do ” RSk rh b b sk R rh o FH Y C
PREL, BoaE RGACES R R A R, EAREANREWAH LN ML sys " Ik RGH
FH R EON T8 2 1 RS A & FHACEE R 2. B0, do signal ) BREFEA FZFTH KRG #BEHAT I
PR%L, T do hd()« do_execve O NZEHEA RS L HIN C AbBEpR%L
5.1.1.3 REBRALERF

IXEEFE P ALFE schedule. ¢v mktime. ¢ panic. c. printk.c 1 vsprintf. c.

schedule. ¢ P2/ ELHE WAL H BANE ) schedule )+ sleep_on () Fl wakeup O) BEEL, J& WAL A% O
WA, H TR AT AT DI B O AR I PATIRES o mktime. ¢ FEFP AL S — AN WA AL IR
IS TA) R 2 mktime O, AXAE init/main. ¢ "PIHH]—K. panic.c TEE—A panic O K%, HTAENZ
AT PR R AR S B IS HL. printk. ¢ Al vsprintf. ¢ J& WA B R E SRR SZFFRET, SEILT W
Bl R 7R B printhk O 1747 HR S AL B H BREL vsprintf () .

5.2 Makefile 3244

5.2.1 ThEERE /i

Zi i linux/kernel/ FREFFIN) make BCESCHE, AEHE=A7 H ko SCAHM4LEME S 5 —F )
R L2 MZEARA, FER BN TS IR 1. 2 F AT IERE .

5.2.2 Xk

5% 5. 2 linux/kernel/Makefile X

1 #
2 # Makefile for the FREAX-kernel.
3 #
4 # Note! Dependencies are done automagically by ’make dep’, which also
5 # removes any old dependencies. DON'T put your own dependencies here
6 # unless it’s something special (ie not a .c file)
748
# FREAX W% (1) Makefile SCffo
#

#EE KBRSl make dep” BTN, B4 B3 LBRECRIMKHE . ANERERE W
# KO A BAE R B, BRAE SRR I SR (BB E—N. ¢ SRR R
# (Linux IA]II4 5N FREAX, JGk#t ftp. funet. £i I EE B K Linux X4 5)

8

9 AR =gar  # GNU [ Z@EfISCH b BER Y, O A5 e BA S ARG SCAE TR OO
10 AS =gas  # GNU HIC4iFe .

11 LD =gld  # GNU HyERER T .

12 LDFLAGS =-s -x # EEETHAMNSE, —s fb U A A 555105 8. —x MERFTH RS .
13 CC =gce # GNU CiESmiFss.
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—
S

—
(@)}

18 .c.s:
19 $(CC) §(CFLAGS) \
20 =S —o $*k.s §<
# ORI T . s IR SO e k. o HARSCHE. 22 4702 SEBZERE 1) HoAk a2 o
21 .s.o0:
22 $(AS) —c -0 $*.0 $<
23 .c.o: # L EH, * ¢ X% 0 Hir M. AIATIER.
24 $(CC) $(CFLAGS) \
25 -c -0 $*.0 §<
2
27 OBJS = sched.o system call.o traps.o asm.o fork.o \ # & X HARCHFAE&E 0BJS,
28 panic. o printk.o vsprintf.o sys.o exit.o \
29 signal.o mktime. o
30
31 kernel.o: $(0BJS) # oA T SEU4 AT OBIS Ja i FH I i 1) iy 2% 42 5 H A% kernel. o
32 $(D) -r —o kernel.o $(0OBJS)
33 sync
34
# RN TR TAE. MHAT make clean” B, HBLaAT 3640 17 LW 4, LBRIT AW IE
# ORI SO e’ SO R A A, IR 5 SR RS AT SO, A BRI ERAE R
35 clean:
36 rm —f core *.0 *. a tmp make keyboard. s
37 for i in *.c;do rm —f ~basename $$i .c .s;done
38 (cd chr drv; make clean) # #EA chr drv/H3%; $4T1% H 3% Makefile ) clean ¥,
39 (cd blk drv; make clean)
40 (cd math; make clean)
41
# A H ERECH I TR A S SO 2 RO OC R VAR
# AR AT sed X Makefile SCfF GXHRIE A ) BATAEE, Fid I MHER Makefile
# SCfFH #8# Dependencies’ AT HIFTAAT CRIMA 51 FFEEHIAT) 5 FFAEM tmp make
# IR SO A3 ATHIERD o ARJE R kernel/ Hsk FIAE—A C SCHEHAT gee TRANFIER1E.
# M bR VR TIAL BERL 7 4 IR AN H AR SCHRARDCHE RN, I HOX SR 754 make V2.
# X TR ANE SO, TACERFR 4 make RN, &5 BT 2SR AR N IR TR P SO H b
# SO A4 N B AR OC R —— 1 U S AL P AT Sk SR AR o HE T 3 o SR AR S I 2 11
# SCMF tmp_make T, AR JE R I SO BGHT I Makefile A
42 dep:
43 sed ' /\#\#\# Dependencies/q < Makefile > tmp make

CFLAGS =-Wall -0 —fstrength-reduce —fomit-frame-pointer —fcombine-regs \
—finline-functions —mstring—insns —nostdinc -I../include

# COmiEREPIEI. —Wall BoRpr A BESE R -0 AL, LA ACR A B FIPAT I ] 5

# —fstrength-reduce fEAIEHAPATAUS, HEBREL A E; —fomit-frame-pointer 44 W& {RAFAN I ZE

# MHERLFREL: —feombine-regs GrifFAifrdy, WD AFAEARMMETH; —finline—functions ¥

# RN R B IR A B P —mstring—insns Linus H CHUMBRAEIR, LLUS A AL

# —nostdinc —1I../include A HBRINEEAE T RSSO, M X AR e Hak i (. /include)

CPP =gcc —E —nostdinc -I../include

# CHATAHIIET . —E HOg4T C ArbE, XHraHaEn C F2 P g7 A 31 36 b 21 25 S th B b iy

# iR e s SO s —nostdine —1.. /include [AIHY .

# NI AR R make AR TR AT HE BT A AL ¢ SCPFRIRAE AR s TEGRFE)T o IR dir &
# JR1E gee KM CFLAGS Frfig s Mk it C AU G P Jm AREAC gtz 1k (=S) , i
# AN C SO N ATE AR SO o BRI DL T B 2L ARV S R 7 SCA 44 1 Jit € SCE 44
# LB e b, s JE8. —o Fonaat i SCFI AR, sk s (@) & A3 H A,
# RS AT, IRRRERF G 4. ¢ 31T

74



HoHE MRS linux/kernel/

44 (for i in *.c;do echo -n "echo $$i | sed "s,\.c,\.s,” ” ”; \

45 $(CPP) -M $$i;done) >> tmp make

46 cp tmp _make Makefile

47 (cd chr drv; make dep) # f chr drv/HE T H) Makefile SCAHAE [RIFE AL EE,
48 (cd blk drv; make dep)

49

50 ### Dependencies:

51 exit.s exit.o : exit.c ../include/errno.h ../include/signal.h \

52 ../include/sys/types.h ../include/sys/wait.h ../include/linux/sched.h \
53 ../include/linux/head.h ../include/linux/fs.h ../include/linux/mm.h \

54 ../include/linux/kernel.h ../include/linux/tty.h ../include/termios.h \
55 ../include/asm/segment. h

56 fork.s fork.o : fork.c ../include/errno.h ../include/linux/sched.h \

57 ../include/linux/head.h ../include/linux/fs.h ../include/sys/types.h \
58 ../include/linux/mm.h ../include/signal.h ../include/linux/kernel.h \

59 .. /include/asm/segment.h ../include/asm/system. h

60 mktime.s mktime.o : mktime.c ../include/time.h

61 panic.s panic.o : panic.c ../include/linux/kernel.h ../include/linux/sched.h \
62 ../include/linux/head.h ../include/linux/fs.h ../include/sys/types.h \
63 ../include/linux/mm.h ../include/signal.h

64 printk.s printk.o : printk.c ../include/stdarg.h ../include/stddef.h \

65 ../include/linux/kernel.h

66 sched.s sched.o : sched.c ../include/linux/sched.h ../include/linux/head. h \
67 ../include/linux/fs.h ../include/sys/types.h ../include/linux/mm. h \

68 ../include/signal.h ../include/linux/kernel.h ../include/linux/sys.h \
69 ../include/linux/fdreg.h ../include/asm/system. h ../include/asm/io.h \
70 ../include/asm/segment. h

71 signal.s signal.o : signal.c ../include/linux/sched.h ../include/linux/head.h \
72 ../include/linux/fs.h ../include/sys/types.h ../include/linux/mm. h \

73 ../include/signal.h ../include/linux/kernel.h ../include/asm/segment. h
74 sys.s sys.o : sys.c ../include/errno.h ../include/linux/sched.h \

75 ../include/linux/head.h ../include/linux/fs.h ../include/sys/types.h \
76 ../include/linux/mm. h ../include/signal.h ../include/linux/tty.h \

77 ../include/termios.h ../include/linux/kernel.h ../include/asm/segment.h \
78 ../include/sys/times.h ../include/sys/utsname. h

79 traps.s traps.o : traps.c ../include/string.h ../include/linux/head.h \

80 ../include/linux/sched.h ../include/linux/fs.h ../include/sys/types.h \
81 ../include/linux/mm.h ../include/signal.h ../include/linux/kernel.h \

82 ../include/asm/system.h ../include/asm/segment.h ../include/asm/io.h

83 vsprintf.s vsprintf.o : vsprintf.c ../include/stdarg.h ../include/string. h

5.3asm.s X

5.3.1 Thgefmik

asm. s Y Zm AL A ALHE CHR 3 CPU FRIN 3 (1) S Wb Ab PR S 2 A0S, L BeA b #E 2% (FPU)
[ H AL . %Y kernel/traps. ¢ FEIPH G B UMK R %7 E T 7 XS 7E o W b # R
HR AR C BB, W VAR RN A, RSB A T .
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FE B DX BRI 2 T HERR AR s i B R AR 3 B ) (B BT AR 4 A7) AETT R A
TP Z W7, HERRIREE esp FRAE T Wik Bk — 42 (B esp0 Ab) o K EHA K C B3
do_divide_error () BUIE C sEHIIE ARG, FREHALE L espl A, BUINIEIE AT Hd 4, 1200 B i hik
TN eax FpAFasT, MEK eax HMEALLRAFRIHER bo 7EIE 820 AF s ANARS , HERRIRET AL B AE esp2
ko IERPM do_divide error O Z R, FERFREIFIAIATIN GG esp0 HERFEETE IR AHERR, THE] T esp3
Ak, AR FPIRTR 15 N (57 A7 g Z B EHE R E 8 3IRIF] esp2 k.

eflags eflags
kiR Bl ik [€— espO R A H e €«— esp0
(1 ¢ RE bR (eax) |«— espl 4 error_code(eax) {€— espl
ebx C PRtk (ebx)
ecx ecx
edx edx
edi edi
44 < esi 44 < esi
ebp ebp
ds ds
es es
fs €<— esp2 f's [<— esp2
\ error code \ error _code
esp0 <— espd esp0 <— esp3
(a) Wi F A T S OIS 0 (b)  H 0 il s tH 5 P AR R

5.2 HIEAEEKRTRE

IEXXWH do divide error ) Z A4 HI ARG LA & esp0 AR IR 24 TAE A A C Rk
do divide error () [AIZ%(. 7¢ traps. c FIZREIFI R IE A

void do divide error(long esp, long error code).

PLHAEIZAS C BR B AT AT B H AR O BRI R 5 o R T LR S H A PR A B R 53X P
IR I REFEA AL
ARG AL B RE A TR L 5. 3 BT
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AP WA (eax=1 H5)
ebx, ecx, edx A I FH 5

P ?

TAE AR

ds, es ¥5 [ WAIZARAL EL
s J& 1) =3B Hcs B O - 4l

I DO FG C A3 bR £

Y
YA schedule () Y

Il =072

Y PR

5.3 RLEHHTEMAIERE

5.3.2 KGR
5%% 5.3 linux/kernel/asm. s 2%

1 /%

2 * linux/kernel/asm. s

3 *

4 * (C) 1991 Linus Torvalds

5 */

6

T /%

8 * asm. s contains the low—level code for most hardware faults.

9 * page exception is handled by the mm, so that isn’t here. This
10 * file also handles (hopefully) fpu-exceptions due to TS-bit, as
11 * the fpu must be properly saved/resored. This hasn’ t been tested
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12 %/
/%
* asm. s FEJ7P I ALFE K AR b (B AT AbBERIIRJZ ARRD . TS5 A il W A7 BRI
* mm ACEER), FTUANTEIX . MREFIE B (S EXFE) T TS0 i fpu 5%,
* [K2R fpu WZIIEM AT LR AT/ IS AR B, X I A WA .
*/

# ARG SO B K6 Intel fRB AR IBT int0—int16 A94LFE (int17-int31 BAEA MDD .
# LUF 2 S mmEa i m ], HJFUEAE traps. ¢ P,

14 .globl _divide error, debug, nmi, int3, overflow, bounds, invalid op

15 . globl _double fault, coprocessor segment overrun

16 .globl _invalid TSS, segment not present, stack segment

17 . globl _general protection, coprocessor_error, irql3, reserved

18

# int0 — CMNEAXBAREHE XS HIE 4.1(@@)) .
# IR ERR A (divide error) 4FRACHY . FR5° divide error’ SEfF & CIBEFE
# # divide error O 4t J5 Fr AL B R X N I A 7K. do_divide error’ BAEFE traps. ¢ Ho

19 divide error:

20 pushl § do divide error # #5CHUK 2L FH B E U HE ANFR . IXBRE P IS 4 0,
21 no_error_code: LR L B ER N LA, L IS 55 1725,
22 xchgl %eax, (%esp) # do divide error HJHulik = eax, eax AL
23 pushl %ebx
24 pushl %ecx
25 pushl %edx
26 pushl %edi
27 pushl %esi
28 pushl %ebp
29 push %ds #1116 M AF AR AR S S ] 4 AN
30 push %es
31 push %fs
32 pushl $0 # “error code” # FFHAHIG AR
33 lea 44 (%esp), %edx # WU R B A HER FR ST A7, IR R A HERR .
34 pushl %edx
35 movl $0x10, %edx P RS B A
36 mov %dx, %ds
37 mov %dx, %es
38 mov %dx, %fs
39 call *%eax # A C K% do divide error().
40 addl $8, %esp # EHMERRIREN FBTR 0 AR £s AdRAd.
41 pop %fs
42 pop %es
43 pop %ds
44 popl %ebp
45 popl %esi
46 popl %edi
47 popl %edx
48 popl %ecx
49 popl %ebx
50 popl %eax # 9 Sk eax TN E.
bl iret
52
# intl — debug PRTPWIA D A, AR L.
53 debug:
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61
62
63
64

65
66
67
68

pushl $ do_int3 # do_debug C EREFREF AR, LR,
jmp no_error code
# int2 — JAEBERCP BTN B R
_nmi:
pushl $§ do nmi
jmp no_error code
# int3 — [A] debug.
_int3:
pushl $§ do int3
jmp no_error code
# int4 — i VAL P IR N I
_overflow:
pushl $§ do overflow
jmp no_error code
# int5 — LF A B DI N
_bounds:
pushl $ do bounds
jmp no_error code

#int6 —— JCRERAEIR A AT W D

73 _invalid op:

pushl $§ do invalid op
jmp no_error code

#int9 — WRACRE S BOE H HEE N T R

_coprocessor _segment overrun:
pushl $§ do coprocessor segment overrun
jmp no_error code

# intls - fRHE.

_reserved:
pushl $§ do reserved
jmp no_error code

# intd5 — (= 0x20 + 13 ) H=AbhabPEss & .

85 _irql3:
pushl %eax
xorb %al, %al
outb %al, $0xFO0 # WIS 0xFO I [, ArPWeke i Bk CPU ¥y BUSY SE£E{E 5, JFEH
# WO 80387 [ ALBEAS Y E1E K 5| Il PEREQ. %454 E 22N T HifR
# {EgkEAT 80387 MATAMI4EL 2 1, W AT .

movb $0x20, %al
outb %al, $0x20 # [n] 8259 WA HIL A% EOT (R4 o) (55
jmp 1f # XA BRI AE T .

1: jmp 1f

1: outb %al, $0xA0 # ) 8259 A WAL v A% BOT (I &5 ) 55 .
popl %eax
jmp coprocessor error # coprocessor error JRRIEA AR, ILE AR

=

(kernel/system call.s, 131)
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97
98
99

100

101

139
140
141
142

# LUN PR/ T I 2 A2 P bR (R k2 R R 5 s N HERG, AL IR ] i

# int8 — XA MR, CRHZBAREMS XS IE 4.1(0)) .
_double fault:
pushl $ do double fault # C R I AR

error code:
xchgl %eax, 4 (%esp) # error code <-> %eax
xchgl %ebx, (%esp) # &function <-> %ebx

pushl %ecx

pushl %edx

pushl %edi

pushl %esi

pushl %ebp

push %ds

push %es

push %fs

pushl %eax # error code

(57
lea 44 (%esp), %eax # offset %%F?ﬂi

pushl %eax
movl $0x10, %eax # BN BOE T
mov %ax, %ds
mov %ax, %es
mov %ax, %fs

call *%ebx # AN C B, HBH A,

addl $8, %esp # HERARET EOB R T TBCE. s WARIAL .

pop %fs

pop %es

pop %ds

popl %ebp

popl %esi

popl %edi

popl %edx

popl %ecx

popl %ebx # o3 C UL,
popl %eax #odH A S
iret

# intl0 — JERUMESIRAEBL (TSS) .
_invalid TSS:

pushl $§ do _invalid TSS
jmp error code

# intll — BIANFAE.
~segment not present:
pushl $§ do segment not present
jmp error code

# intl2 — HERRBUGR.

_stack segment:
pushl $§ do stack segment
jmp error code

# intl13 — AR A
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143 _general protection:

144
145
146

H OH H H H

pushl $§ do general protection

jmp error code

int?7 — WRAAELE ((device not available) fF (kernel/system call. s, 148)
intl4 — TR (page fault)7F (mm/page. s, 14)

intl6 — PpabIEESEE 5% ( coprocessor error) 7F (kernel/system call. s, 131)
b int 0x20 (_timer interrupt) 7t (kernel/system call. s, 176)
R4 int 0x80 ( system call)fF (kernel/system call. s, 80)

533 HEER

5.3.3.1 Intel REHR B EEHENX
XHEZ T Intel fR5 b7 ) B S SURIBERE, W38 5. 1 s

% 5.1 Intel REBHFHTSE X

rh ik EA S FA! 5% Wi B
0 Devide error P SIGFPE MIAT R A A 7= A
BaliF MPEAT R D BRI, W T ARG A
| Debug e | T ortags i T bR A
2 nmi fifi - HIANRT 5 il T NML 2
3 Breakpoint FalBE | SIGTRAP | HilifidE4 int3 772k, 5 debug AbFEAH[A] .
4 Overflow B i SIGSEGV | eflags F¥%i bz & OF 5L .
5 Bounds check Wk | SIGSEGV | S-hbk34 28 hk DL 515
6 Invalid Opcode b SIGILL | CPU $/