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LT AR B 77 2] o $% P R BRI IR, MNAEZIESCPE Tinux/ Ha RIS — 30 Makefile
THig, SRR ATARS AT PR E R B

1.1 Linux BiEE AR

Linux #4E RGE UNIX #4E RGN —Fh e R4, BT 1991 4E19 10 H 5 H G IKIER
AN AFITED . UGB T Internet W44, H&ed &t RS ENUZ A RILHEEZ LR, ERA
ARG EAT B2 10— Fh UNIX B850 E R4, JF HATAH A BOE AR 1S K

Linux #4E RGEMUEE . KBS FRIG MG LU AANEZ Sk UNIX #/E R 48, MINIX 4%
45, GNU 1%, POSIX bR#ER Internet M5,

R AR X AN EARL RKIE TR Linux MIFRDIRE, BRI, BYIRESD . B
Iy AP R PYASFEATE 25 (UNIX, MINIX. GNU A1 POSIX, Internet FUEEZEVE SIS WL, B LAAS R
L), ARJEMRYE Linux A4 A Linus Toravlds WX THEHUBNERIT B 25 THEALENR,  F0 BLIF AR B R
itk — A H CRERERSE, Bl Linux WAZ 0. 01 BOAAGE, LR A U] X e — 25— AN i 7 4 i
Jt hacker IIHEE) T S EHEH LWRGEE N 1. 0 RACK BN I R B 25, tHRIXE Linux 501K f sl ik
TN A

8%, HET Linux WA QTR EIT 2.5.52 . 1MKZ % Linux R&4G: 4 BT H B P AZ 2 RS E 1)
2.4.20 RN . P 2 MCFEAHER RS IEE T RINRAS, ARefRiERFEMEETE) %T Linux (#1)—
WOR L, VP2 CEMPFEHA N, KERAEL.,

1.1.1 UNIX #{ER G RYEE

Linux 45 R 40 & UNIX #8845 R G — DN TEBERUA . UNTX $4E R 45235 [H DR S5 %5 11 Ken. Thompson
Fl Dennis Ritchie T 1969 4EH 75 DEC PDP-7 /NN EIF R I—AN 4> 454t R %%

i) Ken Thompson 24 T RELE MR B A H 1) PDP-7 vHEHL_Lis AT AR5 =XKW 2 FR k1T (Space travel)
Wexks £E 1969 4R R Tk AN MIK & nFl e WIEB IR, £—DNHNFFRE T unix #4E RS MR,
A BCPL 15 (GEARAEHWFEIET ), J54 Dennis Ritchie T 1972 S AHPEIR SR C 15 1t
TTES, 113 UNIX REE R LRk s 7).

1.1.2 MINIX ¥4ER %

MINIX &4 /& 1 Andrew S. Tanenbaum (AST) FFA M. AST J&7Efr % Amsterdam (1] Vri je K2ZFHEA Y
THHURLE RS TAE, /& ACM Al TEEE (W 8R4 0 (S LA IR RIS BRS 11) « FEREERT 100
2, 5 AU EHLTEE.

AST HUHVAETESEE ALY, (HZ 2 2 4r I (1914 FFAh AR R SEH) o MhEA L b, M ILT B
IR INRE: Berkeley R LA, T LR IS, kB T X 2025, IS X
Z—HAKM . JERBAE Vrije KEFFFMRBAS TR T o fif 228 #5 Ams terdam J2& 4™ A B WY 47 45 113
7, AT AST SR, IXfFAE T, BUOGIXFEA n] DA 5K BB SR L T .

MINTX 2t 1987 Sgiilft), FEMH T E2 ARG EA . 2] 91 N RARE 1.5, HuTEZAM
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ARAAEAE 1.5 WOFA 2. 0 WL, Ui E RGE R EAE & 2, (HIEHEAZ, MR HE#HC
et ), WLLNAFZ FTP LR

T Linux R4, g pmnt HIFk# Linus FIFRSE. (HABIAK Linux [R5 A1 KR R KA Al T
PRFE minix P)/NEAL, BRIk AEAE— A2t RE 22 58, AT B A T VP 2 A Minix (R4 e 2K
AR T Linus 445 Linux. Linus [IEGAME T XA HL

ER—NEERSE, MINIX HEARTEE, (HERINEMETH CHESMLGES SR HUY, X
Je AT A HL AR R B hacker RERS I SRAE R MIEAHY, 78 M RHX A EAIE &3 — B
WSS AR S

1.1.3 GNU itx1

GNU THRIAT B #4342 (the Free Software Foundation - FSF)J&M Richard M. Stallman -}
1984 FF—TFAQIpMe BETF RN Unix. HHZE B R E RS : ONU RSE. (GNU J2&"GNU’ s
Not Unix"HIdH4EE, MK SR guh-NEW o) R linux VER820 0 GNU #4E R IEAEHE) 21
. BARIXEE RGOE FARE Linux”, (FUE™ A& U0, BTN B FR A GNU/Linux 45,

FI| R4 90 ALH], ONU I H CAa R MVF 2 mBa M R sk it Hrh A 41 emacs St REE
bash shell F#fF. gec RFNGIEIFF. gdb PWAREFAESE. XM Linux ##4E RGHITROIE T —4
EIEMEAET, A& Linux BEMSHEAEEEZ —. DR T HETF2 A#4S Linux #/E RPN “GNU/Linux”
BIERSE.

1.1.4 POSIX kR

POSIX (Portable Operating System Interface for Computing Systems)+&H IEEE F1 ISO/IEC JT&
() — AR HE . ZARERSE T ILATY UNIX SEERFNZNS, #d THAE R R RS L, T RIEg S
N R ol DAAE AR — 2 EAE 2 FhiE R4 B RIEAT . ER 7 1980 AF M —/ UNIX H 4l
(usr/group) [ TAE A EIIS . % UNIX FH P A JERAENKS AT&T (1 5R 48 V #1 Berkeley CSRG [
BSD Z 4 IR FH 2 11 2 ) (1) DX ) BB R AN AR B, AT T+ 1984 477 T /usr/group #rifE. 1985 4F, TEEE #
VERGHARTE VAN ZE 145 (TCOS-SS) FFUAFE ANST [¥SZHF F ok TEEE bRMEZ i 2l LR
VAR n] BRI P R RS 0 I UhnviE . 3 T 1986 4F 4 J1, TEEE st b Tkt 55— ER
FRUEZAE 1988 4F 9 HAn4ttvE) (IEEE 1003. 1-1988), tEELLJGZ 25K POSIX. 1 Frifk.

1989 4 POSTX ¥ TAE#EHEHE 2 1SO/TEC #1:H41, FFH 15 TAE1I4k Sk e il 1S0 AnfE. #1990 4,
POSIX. 1 5 &Rl C & ShrUERcS, EXSHEN IEEE 1003. 1-1990 (52 ANST kr#fE) A1 1SO/IEC
9945-1:1990 Frifk.

POSTX. 1 fUHUAE T RGMRSS N I FEE i e 10 (APT), AMRSS T 3EA I R GRS bnvte, DRI 0 &R
G e Dhae il e thbsifE . IXFF TEEE POSIX [ TAERLITAAETT T 75 1990 4F, NIFFLAA TNkl
RIAEHEAT, A7 300 2 NS IR NI — RSN . HTFM TEA a4 S THEARME (POSIX. 2) « Wl T
WEARYE (POSIX. 3). LA APT (POSIX. 4) %%, F 7T 1990 4E FP4EC 44 25 MRy, JFHA 16 4
TAEHZH Tk, SR, b —2ed] U e 6l e RAAR7E, 41 X/Open, AT&T, OSF 4.

75 90 AR, POSTX bRtk )il 5 1E ARAE 35 5 B e (s iz, IR 2 1991-1993 4 [H]. LI IF 2 Linux
NINIAZ A R I, 3XAS UNIX FR#EA Linux 3405 TARCHEEE R, (013 Linux FIRESLEARHERITR 2 T
TP R, RS54 K28 UNIX R . RPN Linux WAZARESH (0. 01 ik, 0. 11 fiR) g4k Linux
55 POSTX At Me AL T HERS TAE . £ 0. 01 AR %/ include/unistd. h XAt 4w LT LA %
POSXT ARvEZER R TS, I HAAER TSR] “ok, XMVTFEANIE, HEEALETFHIER.

1991 4 7 H 3 H#E comp. os. minix E&R A post ik DR T IFAE84E POSIX %8 kL. CHsRILIN
AL Linux XANAFK, 4 Linus (61 BLAR 0] B8 /& FREAX ©, FREAX [R5 308 SURBEER) . BEY).
SRR ITER) AR T IEAERT Linux REMIIFR, IF HAE Linux ) ()5 C2 AR 2 EES0 5 POSTX
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CONTX [ BRRRAE) ARSI T
1.1.5 Linux {ERZHIEAE

1981 4 TBM 24wl HE 1 S22 BRI 5501 TBM PC. 7E 1981-1991 ££[H], MS-DOS #:4F &% — H /&M
RTHENL EERAE RGN 5 o I TR HUE R A% EAR B %, (RIS AIRE AN T o I8 Apple
(1) MACs #4E R &8 v AU 1 RE e if 1), AHR LRI N R 5 5 5idl

M) — AP EHIERFEE /& Unix AL (HAE Unix BAE RGURADOE A ST T o T 55K
mEAIE, Unix KW ETBMEESRE, PC /AN P IRAARE L ©. 4822 Bell Labs VFH[ M
A DAZE R 25 FH T B0 (1) UNIX SRS — BN O sy DAEATF AT W7 KREPC P, AR
TE N B AR 2 AT 4 AT U R A I ) B

IEFERERE, HIELT MINIX 84RG8, HA — RN BAR R & &k se s . T AST RS
T, I HAURE KA B, LTt R ENLZ 8 # G XA DL AR R A R e ) TAE .
P ALFE Linux REHIE)4R Linus Benedict Torvaldss

(1991 4F), Linus Benedict Torvalds &M /R Kb ENURFE BRI Qe 4, E—1H
% hacker. XA 21 Z 5 2 N REFTFENL, WRTHEHLRE ) AR (H U 6= & —A %
WARIHRAERSE . MINIX BEARIRAF, (A& AN T2 B IR SRS, AR — AN )i se H
YE& S,

B 1991 4, GNU TFRICETF R T2 TR B2 Gnu C giias DI, (B TT K
HH A T GNU #84E R &0 M2 MINTX AR IFIRAT 1 WROR, 7 220 A" B3 2UEARAS o 177 GNU 1) #2248 HURD
—HARTE R, ARIEANREAE LA N 58

XF Linus SRk, CEAREERFT . M 1991 4 4 Hle, MIFeRBaBRIFE F4nhl 3 QRE1E RS .
NIFFa6, A B AR TR B, U2 T 52 2] Intel 386 R REGH RGBS 1T )7 U R g FEE AR o H 5K Linux
(R FEEN B4 T W

1991 4F47], Linux FFARAE— 6 386sx AL 27 > minix #4FE R G0 il 27 ), Al 8 AN el A& minix
RAMIATERE, FFIFMRMRERTT R — B e o 3/E R Ge. #¥% Linus 7& comp. os. minix 4l b &A1)
T, FRATAT LLANE bz 20 % > minix REFIFFE A M Linux (HiEF.

Linus &5 1 ¥X A comp. os. minix W B2 1991 4 3 H 29 H. B H 2 “gcc on minix—386 doesn’” t
optimize” , ;EATK gee ik asft minix-386 FIZATHIOLALIIAE, MIMrI%I, Linus £ 1991 SFEMPIHIC L
THHERERAWIIT minix REGE, HAEZXBA A T S0 minix #/E RSN EAR, 1 HAESE—2P2% 3] minix &
gerh, BOPBEUE OV E CEHTROE AN ET Intel 80386 1A REEMINHIERAE RS

AAERIZA NP minix B —ANEGER, Priiis—a)iie “ P Edifiis” ¢ “RTFSC (Read the
F#xing Source Code :=)” Do AN AEZEMAIEFE TP XL TR ) RE AU, RACTH
PSRN AR, TR ELIRRR, FALFRANEI L. By e g itie, i
FRAIE VR AT, XA ) AR K Z I EE S &, HELE DR E A 5, i R
Y Er—HHE.

M 1991 FE17 4 A4 TR, Linus JLFAE T A EE AFST 386-minix &%t (hack the kernel), JfHZ%
BB GNU 3% A5 [ (GNU gee. bash. gdb 4§) . JFT 4 H 13 H¥E comp. os. minix FRALH
OO bash BAEHE] T minix b, 1M HOEZABETF. SEEE XA shell #AFT .

H—5 Linux F M EZLE 1991 45 7 H 3 HAE comp. os. minix &A1) CHIR LI IEATFALE Linux
XANZFR, Y Linus RN 7 EALR AT S FREAX ©, FREAX [R5 3C8 WAEBRHER . B FAURTITAE) o
HAEFE T EAEBHT Linux REITR, HHAE Linux @) RHE O AR F B Sz POSTX (UNTX (1)
BrAndte) e M T .

1F Linus I F— &AM S 9 (1991 42 8 H 25 H comp. os. minix), fbm I minix FH /7] “What
would you like to see in minix?” ( “ARIEAELE minix P WEUTA? 7 ), HiZH B E RFER HIE
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TETFR—A (B k(1)) 386 (486) HifE R4, FF H U XM, RIASIRK, ASS GNU [IBFEL L.
TR S B R IEXANANE N 4 AR T, A RK 280 T minix R 2P LU A
EMATAGEE R, BT SERR AN — e E A, BRI R NI minix RS GFHAFH T minix [
KRS, I H O NI bash (1. 08 i) Fl gee (1. 40 fi) #BAEEN T8 &24c b, i HAEL LA Hmltnr A
SKHT

hh, Linus HEATF R IEAE R G A —47 minix FOUEACHS; iy ELlh T T 386 HIMT45 V)
FebE, FTDUZIAE RGN CRA AT R AEYE), JF HLREAE A AT Bt X3 Linux FUREAEPE M@, Linus
I IR EE (B2 H AT Linux JUFERT DOAS T AR — PR R 45

FT 1991 419 10 H 5 H, Linus 7€ comp. os. minix #E4 _FAAMHE, 1ENAANEAN Linux W% &
iRt A: (Free minix—1like kernel sources for 386-AT). XEXW. S0l LIAHK Linux EAEE S, FHH
—HJ AL, I 10 5 FA Linux #ERUEE —AMEERIH 1, Y2 )52k Linux RFTRSUA & A I #
LR TIEAH o Pk RedHat 23wl EFEIXAN H 1R AT E KT RGAA R BRI

1.1.6 Linux {ER G RARTIT

.00 (1991.2-4?) PAEERE 7 1 7k AAA BBB

01 (1991.9?) Z—AE AP AAE T Linux WAZIRAS .

02 (1991. 10. 5) ZALL Az 0. 03 B2 W ERRR A,  HHr & ik a.
03 (1991.10.5)

10 (1991. 10) 1 Ted Ts’ o KA Linux WAZRA .

11 (1991. 12. 8) FAW LUIEF BT NAZIRA (2 AT EERE IR A .
12 (1992. 1. 15) FZIAXS E 2= PpAL BELS B AT BAURE T .

2.1 95(0.13) (1992.3.8) FHEAIIA LI SCAF R g8 AR W AZRRAS .
96 (1992. 5. 12) FFAR AN WY 28 3 AR 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 b, BHTRUE:

coooooo

SN = =R

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 245 0. 13 RN FZ BB 0. 95 i, Linus (U2 BRI RFAZRSE 1.0 fRIBRIET. [F)
i, M 0. 95 FRITUE, SFPIRE HIVE 2 oiadt 2 b Cr T RE R B30 39 DASLA Ak 32T, 17 Linus fOEEAT 5
FFURAR ot PR I 4P BT g S 15 R AN T 7.

1.1.7 Linux &FRAYRH

Linux #4E RGN T WA IR A BEFRAE Linux, Linus 25 EAE RS04 0 FREAX, e & R
VER . B AR R EAR BT e RS L3R ftp. funet. £i IRS52s LS, 4 PEDL Ari Lemke
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IRANFEHOXAN R AU RESRIE Linus MERAE RGNS Linux VEZAE RGN HxIE, T2
Linux XA RRRIFLHTAL B K.

4 Linus M EAEZ (Just for Fun) —4, Linus fERVL:

CH P, RMCKRBEEA B EH Linux N AREAAIENEEE RS, BEVEAN A HERKERT .
M FA I 2 RATIUE RS (R AT A 445 W ? Freax. SEBs b, PAZAISH L R Makefile - FH T4k 4
AR SO — SFF i E LU EH “Freax” XN T T, KRAMGET FHELL . HILIXBE
HAKHR, AELIIEATTE AT, RO BIE AT AT N A i WAz AR

“Tf Ari Lemke, AhUSFFZIH B M7 208 WA KR ftp wb i b, HF HAEH AE K Freax X444
Fo MRFFEHIAIX AN 4T (Linux) , AN G FIFEA M2 Pt . XA M4 5. Priigk
AL E R B R IEA A A, 5l 38 20 30 A i I8 A 3 SCRAR . (B FRARAFIE, X2 MF 4
i H PG X sf e e i on N, i B RN A AR XA 7

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

1.1.8 BHf Linux REF AW ETEREHE

M Linux BFRHIEARS AT, Linux RERFIAFEIFRANLFRT Linus KNS, SFEAMARZ —
L Theodore Ts o (Ted Ts’ o). B 1990 FEHENYTF MIT tHEMNRIF TN . 78 KFRACAL AR FR 2 N as
H2R IR SR AT B . AL ENCREAE. BT EATSS, ARG hacking on Linux, JERABTFAHE WG
RILHIZE). Harfhde IBM TAEMNF R G e L e EEF S e S ERM sk 8. M
WU TS AT TETF B i
Linux 7EHEFYEE PN RAT A MR KM TS . FAE Linux 4E RGN R, Al PG RO LS A
linux )R JESEHE T maillist, JLP2LE Linux MR R AGRE (1991 FF-FF4R) Ht— EA Linux M sisk A,
e H A Linux WEZBSINFER I (Linux PAZ 0. 10 fR A0 B S04 I 8h A2 7 ramdi sk. ¢ A AZ A7 2T
iy kmalloc. ¢) o EBIHRMIANFHFHE S Linux A KK TAE. A9 AEIbSEPNHX 5 R 7 T Tinux [
ftp ¥l (tsx-11.mit. edw), 1M HAEASAIRAT K Tinux H P3RS . Aot Tinux /EH B R TR —
RIS T ext2 MRS, ZERGECACHK Tinux RS FRSCE R Gibritk . St )
T ext3 MRS, KASRE T 3RS IR RV 03 . AR s, 45 97 #1 (2002 4 5 H)
) linux journal JATPKHAbAEA T BRAY, FEHMEREAT T RVi. HET, fbh IBM linux $oRHOTAE,
FMNFEEAH L LSB(Linux Standard Base) 255 MM LAE.
Linux #EXH 5 —Ar 3544 AWt Alan Cox. At gl T 4F 9 1] gl /R 1 0T HE P K 2% (Swansea University
College) o WIFFUABAs M =k BrH fiwdiEkk, JUHE 2 MUD (Multi-User Dungeon or Dimension, %/ %%
WD o 7E 90 AR games. mud B posts R LAFR B & R 1K posts. Ml E A HiAs T
—f MUD ()&% J& 52 (rec. games. mud HT/4H, 1992 4E 3 H 9 H, A history of MUD) . 1T MUD J#ak s k4%
YA, 21 BT v AL 28 TG O R . D4 1 Dol i T4 v I Is AT X 110 1 B2 A R 9 98 A% i 1) ek
B, ARTFaFEfh & MR B R E R, AR IE AN BRI 6o Tk, BT Minix fl#
AR, M Linux 0. 11 I 386BSD A, A% M R A BT KT —6 386SX Hifii. T 386BSD 7y 24’
PHACFRES ISR, M 386SX AT, PrLMbcde T Linux RS THEMIFUY )i A f S lsadm
Linuxe JF4AXF Linux P24 T MR, JCHZRACMEE 7RSI . 55T Linux [R5 s AT in e 1)
Wigd, AR Linux SZHL T80 (beautifully) .
Linux 0.95 JRRATZ G, fIFAR Linux R4 54 TREY (BMFER) GEfS b RS eh TR
OB AR Linus KRG, A Linux b TCP/IP ML AR 1) B FAF AN Z —. B #T A Linux PR B,
I EE SR Y Linux WAZIEACRE I F 2240 53 N2 —, WA L8 Linux 4L AE Linus 2 Ja i B2
PP, LLG Microsoft 2w 84 ftnid, (AAhETHEHIE4 T . M 2001 SETFUAAh S T3 4Ed Linux
W 2. 4. x A (Linus 32 B9 57 R BOFT T R R A% BB (i, bean 2. 5. x fRO) »
CHIZEZRTFMY —BHI1E# Michael K. Johnson /& fw B4l Linux HA/E R AN — (A 0.97 hO) -

5
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fhiA 4 Linux XY +TX] (Linux Document Project — LDP) Ik &HZ —. ®EALE Linux Journel T
&, IALE RedHat 28] TAF.

Linux RGFFAR A IXLE % Iy 8t e AR A RKIXAETIH, A VF2 I NS TN Linux A 74K
K oiwk, XEPA——F2 T BB oA 1 BAA L B0 2 0L Linux WA CREDITS SCfF, bl
REM 41 T %) Linux AR DTERIIE 400 N4 503, ALHEAATTE email subEFIE@E bk, 3000
S EE TR SIS R

M ER T, AT L B Linux (ALK SCREIAGN R

B UNIX #fERS — UNIX T 1969 FHEAELE Bell 92863 . Linux tie UNIX [P 5ol 2%, UNIX
A ZUT .

B MINIX #E RS — Minix B/E RS UNIX (9—F ol 245, &1 1987 E LN EE%
Andrew S. Tanenbaum JFR5E/. T MINIX REEHHBLIE HLAEAEEACS CHLEE S 9 T K24 W)
EA AR SRR T 2% ) UNIX REEHEX . Linux WIJTFEAE S Minix R45T 1991 4E4 T
B K .

B ONU it&— JF%& Linux BE RS, DL Linux BRI R ZE0R A IEA 4B B ONU %1, Linux
SUEEAE R R — AW, AT GNU SIS (Lhan it bash shell), W Linux ¥~ 20 XEAT

B POSIX At — ZARVEAEHES) Linux #4E RS LLG oA IEMS R A ERM/EM . & Linux
HUHEAT 3

B INTERNET — UIIRMBEAT Intenet W, AT#AT A A ICE T HMLIZ R M CFAZ R, FE4 Linux
B2 e RER 0. 13(0. 95) JRIKIKTF-.

1.2 ABLEZIR

ASCKFEED Linux BRI 0. 11 i T AN R IR RERE . Linux—0. 11 fRAJELE 1991 4F 12 H 8
HAEA . fERANAFELL T S0

bootimage. Z - FATSC R A AR 1) R 28 R S AR SO

rootimage. Z = DL 1200kB 4R AR S R G WUG A

linux—0. 11. tar. Z— PRZEACAS SO

as86. tar. Z - linux bruce evans’ —HEHIFAT SO
& 16 L7 TG PP B AFLE T 5

INSTALL-0. 11— BEHrk i 2e s 53t

H AR 750K rootimage. Z 3CAF, LB PIASCAFEI REH

ALEZVEM M Tinux=0. 11 AR ITATEACERER, AR NERE e SCIFEREA T T PRANTERE, (0
XS Makefile SCAFMERE. Ml i 1 2 fa O SN UR S Rt AT (0o DRI Ar (3 SR 200 dnfl 45
RAZIT IR shell FEf¥1be RIS ARSI B S0 0, WAESE, AT LURYE B
O BT P 1 o AEAE P M I s P it 7 — S8 N TSl

BT BRI AE 70 W IR v SR 20 1 2 ) N 2 A BEAR R R I, R A DGR I TRl A 2 Eedan,
TE B BARRS Sk — OB B C 15 F WIRIC gD, KXF gnu C 155 1A BRI TE 5 AT BON TR/ 4 7l
SR PSSR AT RN RIS, KR Intel rRIBTPEHIES (825940 (WA 4t EANAIULRT, JF41 i fE
AR5 o KPR BY T DA ACRS B A, SCRESEAF ) 1 M B AR IRV T v, 1 A D3

6
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PR R B L BB B A BRI SR B L E AR R AR 2

% Linux 0. 11 fRINAZCR “TFJ17 20 THEBRNTAR Linux IBITHLEEFIRCR . Linux—0. 11 BEEANP
KA AT 325K A e Ay, PR HE I N AR SEAR LA Linux [AKEHE. 10 H A7508 1 2. 5. XX RN AZIE
WK, KIEAT 188 IR, WHEARIE — A TR R S AR D RE AR 5. WVFREL R “ BEAREL A
Fo N AAGHTE/ANG Linux 0. 01 M N AZIEARASNE 2 & AT 240K 75 /A7 FZRAZE KA 0. 01 hR
IR IZAISAT R Z A R 2 b, ERIEEA R B IRENFE T, R AR S B A B 1A
UL EO SRR P I u B I HILS | S R S 45 i 5 BT MASA K —FE, 1 0. 11 JRIME 1S H3)
R 2500 W S ERAE A B2 — R J3ah— AR v LAFRE] 0. 11 RS T8 9 B IR 2 1) A R
B ICAT: (bootimage) , W LAHISKRIATHI RN . WERTRAC B3] AR SR RGEWHE S (rootimage) , B4
BT LT IE R IS AT T .

% Linux 0. 11 JRHTE WAL 24, iz WA A I G OCHEFRESERFA S . TCP/IP MY
LR AT TR — 22 2 i AR B AR, (HEFAE Linux M BACISIEA = A SR 1, 5AHLEIE R
AEAEw ok, AT LI THRE T Linux TAEMIFEA I 2 5 12240 M 4640,

AICN Linux W% T AR #EEAT T BB o R T ORFRES IR Se 2k, A QRE P 1 B 2 DA A i rh i
ARAS IR A AR EAT 1), FEA F & DAREANUEARE b (1) H S o — B AT A 2 . A R IR P SO IR
JP ] Z T ) SCHFIR R 510 HEAS Linux PAZIEARRS I H SR E W R AR 1.1 Fios. By H kgt g
PL linux b 3457 H %o

F)FE 1.1 Linux/ BF

Name Size Last modified (GMT) Description

E:l boot/ 1991-12-05 22:48:49

Ea fs/ 1991-12-08 14:08:27
[::I include/ 1991-09-22 19:58:04
m init/ 1991-12-05 19:59:04
£ kernel/ 1991-12-08 14:08:00
[::I lib/ 1991-12-08 14:10:00
m mm,/ 1991-12-08 14:08:21
B3 tools/ 1991-12-04 13:11:56

L)

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

AT T ERW AR Linux/ Ha FRIPTE BIRS A0, R PRZACEE )B4 Makefile SC



W& linux/

PRI N

85 2 B TEANERE boot/ H NI =My, Hrh GRS FHT bootsect. s, 32 f7IE1T 5 8))
RISFLT head. s FIZRIN BIOS 1251 setup. s I gnfe)T .

53 mEEANY init/ HRM WX RRIVIGFET main. co BN ERIT ARG TAEHSENIE
WISAT IO T o (EA AR K 75 A G SLPT R I e R, IR i 3 1 B 13 mT DA i
IR EAT . YIUREEILIER E H R main. ¢ BN IEMPT AR, JRRNIZCZXNT Linux WA T
—EMT M, WTLBCAA BT TO, (BREFREXN ARG R SR IR R 755 AT IR
— I

94 EEBENN kenel / H X HIPTAERET . WCRMRNZ CEX A (1) — e TR P A BT T il

55 EAHNRIEAN s/ HRXTMW S RERETY, (EA X5 N A E IR RERS B 45— 1 1 25 [ 13k
Andrew S. Tanenbaum [f] (#AERGRIT I —BPATK ninix AFRFWETT, PFIWEAIN Linux
ARG RN SR minix — RSO RSE, Linux 0. 11 fRIAEISE.

56 MU mm/ H XN A EERE Y. LS HU IR T TN 2, TR EX) Intel 80X86 kb HEAR
ORI AT 7 AT RS BRARE, DRI AR F i () b 5 60 5 A7 R SE 34 1A 0% 80X86 LRI s 1T 77
FUHIUEE, XEARIEAR F R Intel 80386 FEAE R4mAe T (Intel 80386 Programmer’ s Reference
Manual) FPHsR NI, (HAE R DAYRARRS RT3z F S A 0 G EAT A 0D, DL IG B 120 e B 2 b R At 1Y)
JREE,

557 FeX include/ H M I SSCHEAT PR UERH , SEAR EXMRE—AN 0 . AN i 45
FIERIHEAT T VRGN RE . N T TAEPI TN S8 2 0, AT 7E B s Pt — Se 20 55 B 211 5 B0 B 25 1)
FAF R AT TGRS, (R Ll py 5 SR RE AR IR — T P 4k 3

58 FA Linux 0. 11 JRMERIEARES S Tib/ H P S0 TN, Brlax B W
KHAARIRZ, nJUIRRHE 5E . XMRETRA T AESE 0. 11 RN Z —.

%9 ALY tools/ Hx NI build. ¢ #/7. XAFRTHA S HEAEH PR 2E B LU (image) SCHF
o, e A TR A R S | SRR e S e RN AN 8 T WA UR (kernel image)
Ao

R TAETER, EARBRRFEPERMAH TN ER BN PC N TGS . fE3% X
BT, AN B T AED SRR AR I o] LS 148 . SCRSE R, A AP S Hgs B — KHE )k
BERLIFSCER S . LB InAES I Linux SCR43H LDP (Linux Document Project) HSCARERS, FRATTSWIHM
HoB | BARTT S0 Je HOWTO SCEE, M JFAN A AN 45t LDP (¥ R stk 1 .

FERSEENREFPREATAR UL, AT ST S bt WA P i T ZE R K A N\t S H L S e Ry
MISCER, RGN R 10 5e BEAR I AEFC i R AT PEARERE , TERE NS SR e A S 7 AMEAT ATy
RS slER, PO C i MotiEIES, B DRSO RO W . AR A e
BE A FIRE o AEARSZ 5 S RE Y SE RN IR, AU o 0 A — i 35 sl sy T A A
RANVEATH] o WRAER S8 IX LA RS LRy, RS Rk,

5 Ja UL I YR O TE R HE R T ASCULAE B —DIn, HAREBIRC LB —A Linux 77K T,
PRIGENINIES F Linux M1EE, BA T @M —A Linux GURU PIHE AR . X IRV % 220 15 %
PINEAHS Sl R PP M N 1. 0 AR T 46 B B B8 I IE AR TF A (M A7 5 5 AR o AR S IX A I
BOF Linux A% 2.5.44 hiRe UORBEPR IR BRI LU TF R b () 5B A B 28 R die B I ORI T

(patch) FEFPI, TWHFETRT O,

I Jr BUURTE R A bR !
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1.3 Makefile 3z

Makefile SCAFAN T-RE /P LR (AL BESCAT . 2 THALSY make 3847 I A S SCAF. HE
FEE A Makefile 4TI H X H BN make fiv%, BBl Makefile SCPFAR B E IR Bk H R
SCPFREATS T BT B AT 2R Bl

make T HAL/FHE A SIMIHE — DN ARREFF RGOSRy SO A5 S BB 4 1, It i X SRy
SCAEBHAT R AEATH] make 2R, T BN T Makefile fi B0, % SCHHE T AR PO SRR 2 1)
MDA, IR B K SOt AR 2l iy & o S, AT REFP 2R H AR ST EA T SEOBT I,
13X AL H ARSI g PR B . — B B4 — D AIEm Makefile SO, IS AFEVRERRIE SO L
Jr R ISR LE AR SO, AT make & REREAT BT A o B EDRT A 1 1A o make FEFPREAEH]
Makefi1e HH SCAFRIARHD S (K185 J5 & 2 7] (Last-modification time) SRffie S48 SCAF 5 ZEHEAT BT,
XEFBE— AN P SO E oMl MakefiTe FRIRIE SR RN 14 o £E Makefile SCPFHT, JTSRA" #
AT RERAT o SCIFIT SRR 10 =" AHEE AU 5E T — 25 S Halian & 1485

XN Makefile ST B4R IR FR 7R make F2)7 5 A8 A G i1 B2 T tools/ H sk build $i
TTRE P BT AT N A% G B AR JE B2 R0 & IR e — A TS AT I W AZ RS S image s ELARSZE XS boot/ H (1)
bootsect. s\ setup. s 1] 8086 VL Aae AT 1E, 43 A AERHE A FIHATILE . TR i i L e i 72
JPAEH GNU ()9 1645 gee/gas BHATHTE, JFiZEHe itk systems PR build T HMGIX =M G — Wi
WG SCAT image. HEARG PEIERL/ A G AW R IE 1.1 Fios.

|head||main||kerne1||mm||fs||lib

Build TH )
WG | S :
Image

B 11 S A

1.4 linux/Makefile x4

FI% 1.2 linux/Makefile 324

1%

2 # if you want the ram-disk device, define this to be the # WISA/REAITH RAM £ % 115,
3 # size in blocks. B8 SO

4 #



W& linux/

5 RAMDISK = #-DRAMDISK=512

6

7 AS86  =as86 0 -a # 8086 V- Jwsw s FIEFLAY, WAHIREHINH. GRS ES Ll
8 LD86  =1d86 —0 # ot -0 4K 8086 HARFEY; —a AR gas Fl gld ¥ RIS
9

10 AS =gas # GNU V4 PR FEHSS, WHIRE N2,

11 LD =gld

12 LDFLAGS ==s —x M ONU s gld IaAT I BIRIE I . &5 30E: —s frth SCpFrh A&
AR FEE: —x MBRITA AT S M KRR BEAEAR R H 5%
(BoRes) FFTENEZEMS (1ink map), SR HUEERE P40 —F
WAEHBIEIR S, Foh B TR B A BN A A B S B Bk
KHAWHE R
o HFRSCH AT 515 B 2 W AE AL &
o NAERFTS I RCE
o EETPRE A SO S T .
13 CC =gcc $(RAMDISK)  # gce 4 GNU C F2/3P4iias. T UNIX ZRBIA (script) FEFIT 5
# 75 e SR IRAFIN,  FAERT 0 _E$ 475 46 S FR AR 1T .
14 CFLAGS =-Wall -0 -fstrength-reduce —fomit—frame—pointer \
15 —fcombine-regs —mstring-insns # gcc WL, A7—AT&JGH \ FF5 8RR N AT 2847,
# OIS N Wall TEIPTESEER: -0 AT UL
# —fstrength-reduce {LALTEFAIER]; —mstring—insns &
# Linus H oA gee BEMMAIEDT, wf PA £,
CPP =cpp —nostdinc —-Iinclude # cpp J& gcc HIRT (F) AEFRFERS . —nostdinc —Iinclude Y55
# SURAELRARUEN S SO H sk rp i S, i A -1
# EIHR E ) H SR B R TE AT H s AR LS.

H OH H H H B R

+H

[=

17

18 #

19 # ROOT DEV specifies the default root-device when making the image.

20 # This can be either FLOPPY, /dev/xxxx or empty, in which case the

21 # default of /dev/hd6 is used by ’build’.

22 #

23 ROOT DEV=/dev/hd6  # ROOT DEV 7 & 7F G i W AZ WS (image) SCAI B A IR BRIAMR SO R SE T
# LERIBEAT, XA DUZ B (FLOPPY) o /dev/xxxx BE T %, Z&HN
# build B2y (7F tools/HxH) AT HERIAL/dev/hd6.

24

25 ARCHIVES=kernel/kernel.o mm/mm. o fs/fs.o # kernel H3g. mm HXH fs HFEH=4R HERAR
# RS T TS e B e AT
# ARCHIVES C(JHRS3CHF) FRiiff&ors.
26 DRIVERS =kernel/blk drv/blk drv.a kernel/chr drv/chr drv.a # HRFIFAFFRGELE. .ak
# O NIZSCHE RN AR SO, RSV 2 nT AT AR A
# PG IEESCE, 2 GNU (1) ar FEIF A£G, ar J& GNU ) — 1
# SCPFRCEERRY, TR0 B LS VRS Sl A

27 MATH  =kernel/math/math. a # HeEs HE S
28 LIBS  =lib/lib.a # HH 1ib/ H s i SR g 6 AE R 38 2R S0k
29
30 .c.s: # AZATHE 7S make FHF ) ar- K A . ¢ SO AR AR s
# . T RO R IR ) A4
31 $(CC) §(CFLAGS) \
32 -nostdinc -Iinclude -S —o $*.s $§< # F7{l gcc KAIATIH CFLAGS B e [ I LA A

# AEH] include/ H g AOSk SO, 7E3E 4 i 13 Jm ANBEAT V23 ok

#4FIE (=S, A A SR BIRSAS C SO I T g 1 5 T 3
# ARSI BRI DL R B AL IR G R 7 SCIF A St C SR 8. ¢
# N k. s JE4. —o FonHJR RS, H$x s (Ei$@)

10
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44
45
416

# R HZHbALE, $URKRE ettt XHEEFG &M
# k. c 3.
# RN, s LR XA Pk o HARSCAF. B4 &5k
# L EAIEM B ARG 4
$(AS) —c —o $x.0 $< # fIH] gas GniFa L MFLTF o e, o HFRSCIF. —¢ R dmi
# oG, (AT IERAAE.
# LT, * ¢ UM% 0 HARSCIF.
$(CC) $(CFLAGS) \
—nostdinc -linclude —c -o $*.0 $< # i gee ¥4 CiE = G IF AL H bR SCAHB AN ZERE .

all: Image # all K/ Makefile Fralfm 20 Hbr. X HEAE image XM
41 Image: boot/bootsect boot/setup tools/system tools/build # UiHHH#PR (Image M) &M
# g iamm 4 NoeE A, il boot/ H sk H ) bootsect Fil
# setup . tools/HZEH ) system Fl build X4
tools/build boot/bootsect boot/setup tools/system $(ROOT DEV) > Image
sync #OIXPATRPITII A B ATRRMEH tools H N build TR
# R CRIUt B 2E R % bootsects setup A system LI
# PA$ (ROOT DEV) 4R SCA 22 458 v o5 2H A e N AZ AZ SC AT Image
55 AT sync [F25 4 & 1B AT 2% ph B 7 RS SR T B g b
disk: Image # R~ disk XA HFFZEH Inage 774,
dd bs=8192 if=Image of= /deV/PSO # dd N UNIX #ntfEdn 2 EHl— 0, L In
TR ARG Kb . bs=FRon— KB/ B IF 14
# if Z?"?iﬁﬂ\ﬁ’]i#, of =3R 7 i B 1) SC A
# IXH/dev/PSO JEFREE — MK BL IR B A (W% 30 o
48 tools/build: tools/build.c # 1 tools Hak FHY build. ¢ B4 AT R build.
$(CC) $(CFLAGS) \
-0 tools/build tools/build.c # ZmifFA AT HER? build 4.
52 boot/head. o: boot/head. s # A LA HER. s, o WA head. o H ¥R

54 tools/system:  boot/head.o init/main.o \

62
63
64

65
66
67
68
69

$ (ARCHIVES) $ (DRIVERS) $ (MATH) $(LIBS) # %7k~ tools H3gH ¥ system 34+
# T S AL T A .

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

$ (ARCHIVES) \

$ (DRIVERS) \

$ (MATH) \

$(LIBS) \

-0 tools/system > System.map # AA% system M2 . )Gl > System. map T~
# gld 5 BOKEIE G B8 [0 A7 IUAE System. map SCAFH .
# KT System. map XA HIES Witk G Ui .

kernel/math/math. a: # ECE A B R B math. a N AT B Ay 2 SL .
(cd kernel/math; make) # A kernel/math/H3%; 1847 make T.HFEF.

# NI 66--82 17 S X BEAL S

kernel/blk drv/blk drv.a: # RS RECCAE blk drv. a

(cd kernel/blk drv; make)

kernel/chr drv/chr drv.a: # PRFRAREOCH chr drv. a

11
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92 tmp.

93
94
95
96
97

boot/bootsect: boot/bootsect. s

S:
#
#
#
#
#

clean:

(cd kernel/chr drv; make)

72 kernel/kernel. o: # A% H AR kernel. o

(cd kernel; make)

mm/mm. o: # NAAEFERREL mm. o
(cd mm; make)
78 fs/fs.o: # SRS HARBIR £s.0
(cd fs; make)
1ib/1ib. a: R 1ib. a
(cd 1ib; make)
84 boot/setup: boot/setup. s # X BRI AT Al H 8086 g FliEHE s

$(AS86) —o boot/setup.o boot/setup. s # %] setup. s SCAHEHEAT YRR K setup U
$(LD86) —s —o boot/setup boot/setup.o # —-s EINEKRE LG HR AT R 5E S

# [ F. A2pk bootsect. o 35| Bk,
$(AS86) —o boot/bootsect.o boot/bootsect. s
$(LD86) —s —o boot/bootsect boot/bootsect. o

boot/bootsect. s tools/system # M 92-—95 X PUSTHIVEH JETLE bootsect. s FEF IS0
AT K system XHFKJEE R TR A ERE A “SYSSIZE = system SCAFSEFRK &
—ATAF B tmp. s 3CMF, SRJEHS bootsect. s SRR INTEI G o HUAY system KJEM k2
BSR4 Is X system XHHATK YR BoR, H grep ay WG HIRAT ESCF 75 80+ B
B, FEEMARAAAE tmp. s WA 3L cut an S HTEIUIFRF R, tr T ZBRATREMII45F
Horpe (SEPRKBEE + 15) /16 I T3R-AH 7 RRMKEGEE. 177 = 16 75,

(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

# UHAT make clean’ B, i IAT 98—103 47 LRI 4S, LR TA G120 B2 25 ) S
#rm’ SR SCMIBR a4, I B X BREALELE SO, I B SR MIBR (S B

rm —f Image System.map tmp make core boot/bootsect boot/setup

rm —f init/*.0 tools/system tools/build boot/*. o

(cd mm;make clean) # 3N mm/ H 3 PAT1% H 3% Makefile XXAEP Y clean #E0,
(cd fs;make clean)

(cd kernel;make clean)

(cd lib;make clean)

backup: clean  # ZMLIUPKS B 68T IO clean M), 4RJE X 1inux/ H %3 THR4E, A2k

dep:

# backup. Z 4 3CPF. “ed .. 7 RRIBE] linux/M E—2% (R0 H%;
# ' tar cf - linux’ o4} linux/ HRZKPAT tar HRIRET . —cf R 20
#OFIEARE SO | compress = FKoRHG tar FEFFIIH TR B IEEAEC )
# ALIEBLE R4 FEIT compress, WG FRAEFET W% A7 B backup. Z SCAF.
(cd .. ; tar cf - linux | compress — > backup.Z)

sync  # AAELE A HEAE S RS B S A 2

# % H ARSI T SR 2 TR ORISR AR o D53 T

# AT R g T sed X) Makefile SCfF CIXHLANE A D) HEATALEE, fav i KR Makefile
# SCAF ### Dependencies’ f7Ja MIFIFTAAT CREIA 118 JFAAMIAT) » JFZERL tmp_make

# IS (BT 110 A7AERD o ARJEXT init/ Ha FIRE—AS C S0 (s R —A 30k

12
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# main. c) AT gee TALHERAE, M bR URIIUAL BRR P tH & S HARSTPEAH PR R R,
# JF XL AT A5 make %o XA NESCME, FUACERRP ST > make S, FLE5R
# TR BERE e SO A H AR ST E AN FAROOR SR —— % IS A 5 T Sk 391k

B JUTAL LG5 ARSI 2 I SO tmp_make 1, SR K I N SCPE R I HORT ) Makefile SO

110 sed * /\#\#\# Dependencies/q < Makefile > tmp make

111 (for i in init/*.c;do echo —n “init/”;$(CPP) -M $$i;done) >> tmp make
112 cp tmp make Makefile

113 (cd fs; make dep) # % fs/HFE T Makefile X AR FIFERI AL,
114 (cd kernel; make dep)

115 (cd mm; make dep)

11

117 ### Dependencies:

118 init/main.o : init/main.c include/unistd.h include/sys/stat.h \

11 include/sys/types.h include/sys/times.h include/sys/utsname.h \

12 include/utime. h include/time.h include/linux/tty.h include/termios.h \

121  include/linux/sched. h include/linux/head.h include/linux/fs.h \

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

1.5 HEEE

ik

1.5.1 Makefile f& 4}

PRie B —AFRA makefile 30K UF make T4 . W, makefile SCAF4sHif make Qifal 4 ik
FE—A S X BRIRAPETIR W T B FE e — N5 8 A C FEF XM 3 ANk (head file) [
UL (text editor) » 4BHIATE I, makefile M T LA45VF make 14T &Fhar S (lhn, 18 b5
(BN NS v U DN

4 make HUBT S ¥ editor I, BEMEHGLI C AR SR LA Hidi . WER — AL Fpie ol 1,
W2 T HIRIESS, B DEEIZSCF C AR P AR B Hr a8 o BRI PEERAR A A > S U5
JPRI R HARSCAT (object file) o f#%, WIRMEMIACRI ST I T, AP I HFRSCAEAVE 2
W20 19 576 (R332 LT St 128 L ) e 200 A A O (1 PT AT SCAF: ed i tore

] PR makefile SCPREA — L8R, IXLERINRA U0 T HITE A

H#¥x (target). .. : Sed4f) (prerequisites). ..

#ir % (command)

HARIE 2R B — A SR AR Bl el AT SCAFE AR SO H ARt AT LR BT 2R T 3
o T IHER Cclean’) o SRR —AICMF, HAE™EH PRI %A H I LA SO
Lt make FEEPATHIERAE. —DWIT LA 24, B Aar@ B AT, WER, IR SRR
AT Z TSN — MBI AT | IR O 2 TRy

%
iy

p=y

fiir

T AN A RGN, FAEAT T S P S SR I AR A H A (target) 3C

A
SR, H ARG E fir @ I A — 58 EA G S AR, B, 5 HAR clean” A5 A1 IHER

.

13
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(delete) AT & MM AN EAT e A F o BRI, — NSRBI T iy LR o] iR EEH i £ 3 28300 F, i
RS RS E HUUI) F AR o make AR SEHRAAERIAAT fir & LABUE ST H AR — ARt vy L3 B d iy
LA AT — A

— A makefile AR AT LU AT BRALM LAAMA R E ST, (H— A makefile U R 25 AE Y
IR R AT RER b 252 b s R R RS 2, (HIEAR EHGRAT SN

1.5.2 as86,1d86 &4t

as86 il 1d86 & Bruce Evans 45 Intel 8086 I iFFL FEREFLR . ‘& 584 &> 8086 1)
ey, (HEIRTLLY 386 Ab#Lgsdmiti 32 A4S . Linux {ERENOGEN T A1 16 £719)5 30k X
(bootsector) fRIGFN setup —HEHIFATARAS . %40 12Ea% (UTETL S GNU [0 i PR oS M TETL AT, H
AT Intel PV 4iHE 5 ET CUBRAERUR AR 2

Bruce Evans & minix #4E &40 32 AT RA M EE 4013, b5 Linux EJZ5 N Linus Torvalds &1R
WA . Linus A N Bruce Evans JE B2 2 T AN/DA7 ¢ UNIX 85 R M AR, minix $R4E RSN
AR Z AR A ARG S5 3, XK T Linus 75 Intel 386 AR RE5 M Ik —AN 484
SERERSE, KU Linux #4E RGEMEAE S Bruce Evans tHAE VLR

O IX A G 1 A FIE B A5 PR ARTS nT LA FTP IR 45 #%  ftp. funet. £1 b 55 A R 119 90
(www. oldlinux. org) F %k,
XPANRL 7 IS i RE T an F

as HE FH 7 v R LT

as [-03agjuw] [-b [bin]] [-1m [list]] [-n name] [-o obj] [-s sym] src

BOANGEE (R T LAUFBGAMELAAL, Hg R BRIA A S E; A U a ta&, WA L) :
-03 32 Prffr s

list TEARERTH bR

name B FEARLRR (BRIAETSE <. “IFRY R4
RN X

-0 M 16 LLRRARIS BT U s

=3 M\ 32 LLRRARIS BT s

-a 5 as. 1d BIEB AR I,

~b A BERISCE, e AT AR SO 44

—g  1E HARSCHF A N2 R R

-j AT EEE AR Kk,

=1 PRAEBERSCA,  JETH AT LARBE S SO 4

-m PR E X

-nJEHERBERER AR CPURIE SR SRR H b )
-0 JPEEHARICHE, R EASCEA

-s PRSI, RIS SR

—u KR SRS N BN PR TR E BT

-w ABRESER

1d JEFAR A R A ML T

AW Minix a. out 8 aHIRA :
1d [-03Mims[-]1] [-T textaddr] [-11ib_extension] [-o outfile] infile...

14
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X F A GNU-Minix () a. out #3HIRAS :
1d [-03Mimrs[-]] [-T textaddr] [-11ib extension] [-o outfile] infile..

AW E (R T UA FEGAE AN, Heg T\ Ao ek e)
-03 32 i s
outfile a. out FE R HrH

-0 JAERA 16 LURFBEECN SR E5 ), JF Ho-1x iETfi H 186 1 H 3%
=3 AR RA 32 LURFBEEN Sk A, JF Hoer-1x ik Il A 1386 F H 3k
M FERRER S B RN RS

-T G TEREESCARE I E (RS AT strtoul M%) ;

-1 TR HEHR B (1&D) fit

-1x ¥#%£/local/lib/subdir/libx. a I NBERE K SCE51 % v

-m ERRER S R DR

—o RSO AL, JE R R4

v ARG T A

=s  FEHBSCA BRI RS

1.5.3 System.map X

System. map SCHFF FAF A IZAT 5 R AG B o A5 REFTAFT S LI Uk — 13 BEERRHR N
W E, e B ASETRIN Y System. map SCHF. NAZISAT AN, 38 System. map SCAFH AT 5
RMENT, P LAE B — N HEE X Y A 4, BURZ

A System. map #F5 R, 18 NAZBHICHE > HEIN,  B0T DRI EATE A 2 UM IS R 4
SRIFEGII R Fs:

c03441a0 B dmi broken

c03441a4 B is sony vaio laptop
c03441c0 b dmi_ident

0344200 b pci bios present
c0344204 b pirq table

A LUE A FKA dmi_broken [1)AR A7 P i HitE 0344120 At

System. map 7 T H & B A (B AZ H Bl sk 5 S FE R klogd) RENS F-#k BN T AE R G R BhiT,
WK LN HIMIEACN klogd 25 H System. map A4 E, W klogd ¥4 — /M 748 System. map.
IR -

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

REE WA S EAMEH System. map, HILEFEF, % klogd, lsof, ps PAAILEHFZ#M, %
dosemu, #BFEA — A IEMIH) System. map SCA1F.

15






2% B linux/boot/

2% 513 E3EF (boot)

XHE B —F Linux 845 RGUR B0 W EEPATHE. 24 PC FIHIEFTIT)G, 80x86 454
CPU ¥4 A8t NSbist, M thihik OxFFFFO JF46 B ST PARRS, XN ik o /& ROM-BIOS itk
PC HLIK) BIOS #4347 L RGE ORI, IEAE B bl 0 AbTFAPIE LRIk A . IbR, el B sl 1
B AFIX (SIS, 512 797 AN AEHhE 0x7C00 &b, FEBkELBIX A7 . 531 2% 2 1K
IR AT AL . X LA S AR H T R, X OSBRI IL R TAERE T s

Linux 5 Al I35 /2 F 8086 VL4 iE 5 4 5 1) (boot /bootsect. s) , K 1 BIOS 152 A\ 2| 47 0x7C00
b, BT AT A O R 40 Hikk 0x90000 Ak, JFEF I B (boot/setup. s) IR 2kB FA5 AR
TR AN AE 0x90200 4k, T AZIR I E 5 (system B WIS A M HiE 0x10000 FFARAL, PRI 4 N
system FRER K BEASEIT 0x80000 (R 512KB) , FrLL'E A7 d37E 0x90000 4L TF 451 bootsect Fl setup
B, [ 2. 135S Y Linux REH BN X LA S AE W AE i B s . Horp, R — 14K HE
AREFEIE— I % N AF S TR IR A B . 72 RGN A BoR (5 2 "Loading. . . 7o SR HEHIBCK A4
%4y boot/setup. s FHACHY, XS — ARG IE S R .

B8 bootsect. s BT

setup. s 27

0xA0000

tem FiL
0x90200 %% system fER

0x90000
X system B ¥ head. s FE/F

AR PIAT A7 E e

!B

v
0x10000 / [ ]
0x7c00 F

0x0000 =

1 2 3 4 5 6

B2 1 Bahs| SRNZERNERHAERNBIEMLERR

JEENER A VRN EHLR SRR PE L vea RHIZSEA ., WURTEE, 'BaESR S hFEH Gk ot
SR IEAS R 48 A HBHE 0x10000 % 42 0x0000 4k, #E APRIBIIF Bk 2 KRG MR T4 (FE 0x0000 4b) .
IS A 32 74T 7 R E B Sh 52 IDT. GDT LA J% LDT #&hnZk, AbPESSFIPMb P28t O fiA, 4>
TR E T B init/main. ¢ 0 main O F2/F. FIRERVERIMEARAD JEZE boot/head. S HITY,
XA RN W A RS RS T o R WRAE R — 2D i TR, THEL st EEE R

17
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GBS AE R L HTRALFLR T 1
2.1 Hrik

AT boot/ H A I = AMTGRAEICHE, A 2.1 k. EAVERT— iR, &=
SCAF AR Yn ey, (HEME T I FELRS . Bootsect. s fil setup. s RHIEMIT Intel ML 4GS
YV, FEAER Intel 8086 L4t PEALRIIENEAE as86 Al 1d86, T head. s WUMEF GNU (IR RIT A4 .,
TP ONU 1 as AT TR 50 —Fh NTRT VAT S8 o R,

5% 2.1 linux/boot/ B3R

A4 R (779)  FJa BRI (GMT) B

@ 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

[ B X LA B 1 AR5 AN — 22— 8086 Y14t 5 MANTRLASL, EZXR] Intel 80X86 fiib2l
(1 PC HLIAR R E5 K LA 80386 32 A R4P AR (12 R I BEAT 28 1k o BT LAAE T 46 B el K 2 i mT A
S RMER Y — T s P AT 5 PC ML 42 i 4 A 80386 32 AL ARA LS B 78, LI S AU I
U S B R FAK ) 2 2 B o (PR A B

2.2 bootsect.s ¥

2.2.1 ThgEHGIR

bootsect. s UM WAL S | FIFES, SRR EE — Db (1R, 0 BEE CREIRD, 0 ik,
% 1AW AE PC HUANHL ROM BIOS FAJS, 515 kX 1 BIOS Jn#a] 47 0x7C00 4k, RJ5Hs H A2z
FINAF 0x90000 Abo BRI 2T S B S0k setup B (i setup. s SRRl AREAE N3 A A7 55
# bootsect HIJFIHIALE (0x90200) , 4R J5HFIH BIOS Wik 0x13 IHLE SR P 2471 B 851 SRS 5L
VAR LR “Loading system. .. ” P& . HE¥ system BB NRER: L InZ 2 A7 0x10000 TG
77 o B SR EMR S RS, HWRATRE, WA I R A5 | 485 1 A A et DX 500 ) HH A 1)
EAVFNFPZE G 1. 44MA 252 D) FRAFH K 45T root_dev (5] 58k f¥) 0x508 Huhik4t) , &5 KBk %] setup
FEFMIIFIRAE (0x90200) AT setup FEF.

2.2.2 KiGER
BIIFK 2. 2 linux/boot/bootsect. s 1&JF

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 rIF4 (16 7954 195 . 0x3000 JL4
! 0x30000 “F41 = 196 kB, T MATAAIT 1inux 2[R 22 T .
!
SYSSIZE = 0x3000 D FRgn I IER)S system BEERIG N S ILFIER 1. 2 WA 92 IR .

DX T AN ERBOAE.
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
problem, even in the future. I want to keep it simple. This 512 kB
kernel size should be enough, especially as this doesn’t contain the
buffer cache as in minix

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

PR A2 10 TH IX 28 3 7 B 1%
bootsect. s (C) 1991 Linus Torvalds WA FTAE

bootsect. s #{ bios— A3 FREFINES 0x7¢00 (31k) 4k, FHHE D
2 T Hulk 0x90000 (576Kk) &b, FEBkiEZ AR HL,

EARJEMEH BIOS WK setup” HEINEE] H 21 JE1H (0x90200) (576. 5k) ,
34 system JnZE 2 HhE 0x10000 4k

R HETM W R G N K BRI (8%65536) (512k) 717, RIMEETE
FERIX ALV AZ A ) ) o FeABLE S PR IR T o IXFE 512k HId R A% K N %
BT, LR X A S minix PRSP X g,

IR QI a0 7, B AR SEI0 B3 R S BOEAM . HBET TE)A .
JUEERTRE, RO BB X, A R wT AR AR AR (1 o

.globl begtext, begdata, begbss, endtext, enddata, endbss ! X T 6 MEEFRIRET;
. text ! )‘CZIKBE,

begtext:

. data U OBE B

begdata:

.bss ! OMERR B

begbss:

. text ! )‘CZIKBE,

SETUPLEN

BOOTSEG

Il
N

nr of setup—sectors
setup FE7 1 bR X H (setup—sectors) {H;
original address of boot-sector

bootsect HJJRAHLAE GEBHbAE, LLNFED

0x07c0
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44
45
416

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

63

we move boot here — out of the way
¥ bootsect BEEIXH — #EIT;

setup starts here

setup FEFF NIX B IF 46,

system loaded at 0x10000 (65536)
system BiHINZLE] 0x10000 (64 kB) 4b;
where to stop loading

{5 1 gk i Btk s

0x000 — same type of floppy as boot
RS RGBT 5 513 5 [ R A0 B 455
0x301 - first partition on first drive etc

RSO R G A e LI 3 ANP B L, s,

INITSEG = 0x9000

SETUPSEG = 0x9020

SYSSEG = 0x1000

ENDSEG = SYSSEG + SYSSIZE
! ROOT_DEV:

!

!

!

ROOT_DEV = 0x306

entry start
start:

mov
mov
mov
mov
mov
sub
sub
rep
movw
jmpi

go: mov
mov
mov

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

PR RA A 2 MERAIE 1 MK X2 Linux Z XA

772 HARE B

W T=F & 5%256 + RS (BRI dev no = (major<<8) + minor )
(CEWAE: 1-WNAE, 2T, 3-Hfi4E, 4-ttyx, 5-tty, 6-3F47 1, 7-JEfr 4 4518)

0x300 — /dev/hd0 — fREIENTE 1 ML

0x301 — /dev/hdl — &5 1 NELIEE 1 AN IX,

i

0x304 — /dev/hd4 - 5 1 MERIEE 4 PMrIX;
0x305 — /dev/hd5 — fRFRIEANE 2 ANHEAREAL,
0x306 — /dev/hd6 - 5 2 MEHIZE 1 MorIX;

0x309 - /dev/hd9 - 5 2 MEHIZE 4 DNorIX;
M Tinux W% 0. 95 )5 C2AE H S BUAEAR Ry 44 77 T .

DA, RPN start BR S ITIRHRAT .

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

4756 1TYEH 2% A 8 (bootsect) M H AT BEAT B 0x07¢0 (31k)
#5h5] 0x9000 (576k) 4k, 3£ 256 F (512 ) , RIS
B EAEH go drT Ak, WRIARFRFH R —iEfa)4t.

F ds B A48 B 0x7C0;5

¥ es LA AF2S R 0x9000;

BT =256 5

Pk ds:si = 0x07C0:0x0000

Hftdk es:di = 0x9000:0x0000

BEPAT, HElex =0

¥ 147

()G . X B INTTSEG 35 H BkaE 21 (1) B ik

F ds. es Ml ss HE A 3 Ja A BT 7R 1 Be Ak (0x9000) .

KRR TR AR sp #5817 0x9£00 (B 0x9000: 0x££00) &b

! arbitrary value >>512
sp BRI KT 512 fwfs CHIHbhE 0x90400) 4b
HRET L. A AN 0x90200 Huhik FFAEZECE setup B,
MR setup R RLN 4 AKX, R sp 2245 K
T (200 + 200 * 4 + MR K/ 4k,

64 ! load the setup—sectors directly after the bootblock.
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65 ! Note that "es’ is already set up.
! 7F bootsect FE/FHL g BT N2 setup BIE AL Hdh -
D R es DAWETT. (EBIMULE es C&TR M H RIBHEEL 0x9000) .
66
67 load setup:
I 68——77 4711 FH & &R H BIOS rribr INT 0x13 ¥ setup B BEALER 2 4B X
U OJFIREEE] 0x90200 JFARAL, ik 4 MR, WURB A, W AKE) s, Jf
D OEIR, AR, INT 0x13 (WAl 5 ikin R

!
!
DO X
! ah = 0x02 - BEHAEL X BINAE: al = T e i b X 4
I ch = WIE (FEI) 5 IS 8 4L cl = FFURmIX (0-5 £7) , fIE 5w 2 A7 (6-7)
U dh = sk dl = BT (SRR N ZE N, T
! es:bx DIFMIEIEZEMIX;  WUER AN CF bRk &AL
68 mov dx, #0x0000 ! drive 0, head 0
69 mov cx, #0x0002 | sector 2, track 0
70 mov bx, #0x0200 ! address = 512, in INITSEG
71 mov ax, #0x0200+SETUPLEN | service 2, nr of sectors
72 int 0x13 I read it
73 jne ok load setup ! ok — continue
74 mov dx, #0x0000
75 mov ax, #0x0000 | reset the diskette
76 int 0x13
77 j load setup
78
79 ok load setup:
80
81 ! Get disk drive parameters, specifically nr of sectors/track
U MRS IR BN A R S A, R e R I e X 2
DU AR B A S H INT 0x13 1 PG sCRR [R5 L n F
! ah = 0x08 dl = WEhdss (W BLREERNZEAL 7 0 1) .
R HIE B
DR S CF AL, JFH ah = JRE&.
!l ah =0, al =0, bl = EXZEhERARAY (AT/PS2)
I ch = B RBGE SR8 AL, cl = FRM4IE & X E (67 0-5) , e KWE 5w 2 A7 (67 6-7)
dh = HRWESkEL dl = IKZh#e%,
U es:di —> HIKHELSHK .
82
83 mov dl, #0x00
84 mov ax, #0x0800 ! AH=8 is get drive parameters
85 int 0x13
86 mov ch, #0x00
87 seg cs
88 mov sectors, cx ORI TE B DX B
89 mov ax, #INITSEG
90 mov es, ax Uy B A S P WS T es BOME, X HLUEDHT A
91
92 ! Print some inane message ! 7R~ —44{5 5 C Loading system ... [HIZEH#AT, L 24 NFFP) .
93
94 mov ah, #0x03 ! read cursor pos
95 xor bh, bh D OBGhRALE
96 int 0x10
97
98 mov cx, #24 I 3L 24 NERF
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mov bx, #0x0007 ! page 0, attribute 7 (normal)
mov bp, #msgl D R E RN T
mov ax, #0x1301 ! write string, move cursor
int 0x10 U BT IR AR .
! ok, we’ve written the message, now
! we want to load the system (at 0x10000) ! FRZEIFUEN system FEHNZE 2] 0x10000 (64k) 4t
mov ax, #SYSSEG
mov es, ax ! segment of 0x010000 ! es = FFj} system [JEHuMLE
call read it ! AR b osystem B, es NEIAS L.
call kill motor U ORISR ik, XA DUAE RS A RS T .
! After that we check which root-device to use. If the device is
! defined (!= 0), nothing is done and the given device is used
! Otherwise, either /dev/PSO (2,28) or /dev/at0 (2,8), depending
! on the number of sectors that the BIOS reports currently.
Ugb)E, FRAR A AT FRANR SO R G e s (RIFRAR ) o« WRCEHRE T %% (1=0)
DO AT 4 e e o 1 WA RE ZEARHE BIOS ot 1) g fad i o X £k
I BEAE ] /dev/PSO (2,28) & /dev/atO (2,8) .
U BT AT AN A SO X
I 7F Linux RIRA F &S 2 2 (S0 A3 TR, Ikik#& 'S = typexd + nr, Hip
onr h 0-3 200 AKX AL By CEED; type fEERBKMIZEAY (251, 2M BE 7> 1. 44M 4%)
D IAK 74 + 0 = 28, FTLL /dev/PSO (2, 28) FRIMIAE 1. 44M A BRZh#8, HE 45 4L 0x021c
I [EBEE /dev/at0 (2, 8) 4RI 1. oM A BKZhH%, 45 0x0208.
seg cs
mov ax, root_dev | BRI A
cmp ax, #0
jne root defined
seg cs
mov bx, sectors ! B R EE 88 AT RAF AR E F X . U sectors=15
DDA 1. 2Mb (IR BhAE s Wi sectors=18, iR &
D1 44Mb BREK . DR Z R 51 R IRBNA, FTCAE E 2 A DK
mov ax, #0x0208 ! /dev/psO — 1.2Mb
cmp bx, #15 U R R X AR =15
je root defined DWmRET, W oax P e s SIEh s w5,
mov ax, #0x021c ! /dev/PSO - 1. 44Mb
cmp bx, #18
je root _defined
undef root: UOWIREAFE, WIZEIERS GBEHL .
jmp undef root
root defined:
seg cs
mov root_dev, ax VORI R A S R AR

after that (everyting loaded), we jump to
the setup—routine loaded directly after
the bootblock:

i, PrARETAmAGEE, BA Tk B
INZEAE bootsect A setup FEF %o

jmpi 0, SETUPSEG I B3] 0x9020: 0000 (setup. s FEFRIFFEAAL) .
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— =
b
(o2 [<2]

PO R RIER T 1
UONHGEAS 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 RGN B P A7 Hbhik 0x10000 Ak, A AT 58 64KB A7 A . BATTR R
AT A, BN RE, LR OO B A T ) E s
B|IN: es - JFURANAAHIHEBAE CEHEE 0x1000)

sread: .word 1+SETUPLEN

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

! sectors read of current track

DY E T S0 X TR DA 1R X RS E X
! bootsect Fl setup F£/3 T (& I hei X % SETUPLEN,
!
!

head: .word 0 current head !METHiILS .

track: .word 0 current track !MEiHLIES .
read it:
DR AN BB . AT A Al 64KB 1 AL, A NEE ATEDERR . ¥ bx Ffrdy, H TR ATB N
U AR IR T AR A

mov ax, es

test ax, #HOxOfff
die: jne die ! es must be at 64kB boundary ! es {HAAZN T 64KB Huhikid 5!

xor bx, bx ! bx is starting address within segment ! bx NE WML E .
rp read:
DOHIE S E T N AR . PR S T T 1 B 1 5 2R G B R i It AR 1¥) BE (RENDSEG) , 4 AN A&t
U BREE A R okl read AR5 AbZRSEIEEPR . FINEH FREFIRM]

mov ax, es

cmp ax, #ENDSEG ! have we loaded all yet? ! S M T & EHE?

jb okl read

ret
okl read:
U T H ORISR Y F A T S B X B, T ax AEAEAR T
DR 1 R T 3 A 1S ) B X DA R B s S P AR Im R A, A R A S U S AR R X, BT
DR R I 64KB BERKE MRS A5, WARSE MR 2 BB AT 14 (64KB - BXN
D AR, A IR T B bR X

seg cs

mov ax, sectors U ISR b XA

sub ax, sread DO SRR IE CE e XA

mov cx, ax I ex = ax = MHTHLE AR5 X .

shl cx, #9 ! ¢x = cx * 512 Fi.

add cx, bx 'cx = cx + BAN HHimiZ{E (bx)

! = WREEREG, BN ISR T 5

jnc ok2 read ! OHWAEEN 64KB 7Y, WIBkEE S ok2 read AbHAT .

je ok2 read

Xor ax, ax D AN b A IE A AR DX T 64KB, U

sub ax, bx VW R Z BRI A T E (64K - BN TERMEEAIE) . B

shr ax, #9 DR B I B X B
ok2 read:

call read track

mov cx, ax Doex = ZIRERAE SRR R X EL

add ax, sread D OMETRGE B IR R X
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seg cs
cmp ax, sectors D an SR HTREGTE LRI R X AR, WIBkEL ) ok3 read At
jne ok3 read

VOB RLE R Rk (1S RESk) BRSO . R C AR, WA —HLE.

mov ax, #1
sub ax, head DO SRRk S
jne ok4 read Do 0 ek, WFE2i8 1 ki b B X R
inc track DRI 2 N — R
ok4 read:
mov head, ax U RAE TGS o
Xor ax, ax DOV Y ETRGE C e X A
ok3 read:
mov sread, ax DRI 2 T RETE 2 e X 2
shl cx, #9 D B X Hekb12 55

|
|
add bx, cx DR Y BN R T AR
|
|

Jjnc rp read U/ T 64KB i FUE, WKL 2] rp read (156 1T) &b, 4k %dh
DR Y B, e N B R

mov ax, es

add ax, #0x1000 DR B RN 8 ) R — A 64KB BN AF

mov es, ax

xor bx, bx D I BN B AR WA .

jmp rp read ! Bk E rp read (156 47) b, AREEEEEE .

TR L TF U DR L KB B B es:bx TFRRAL . B UL 67 47 F A BIOS RAALIE

! int 0x13, ah=2 [fJiiiH.
Dal - TFEBXEG es:ibx - ZZPPX IR HE .
read track:

push ax
push bx
push cx
push dx

DG RE S .
DY ETREE b O X

mov dx, track
mov cx, sread

inc cx I el = TG,
mov ch, dl ! ch = MEiiES .

I
I
I
|
mov dx, head UYL S .
|
|
|
|

mov dh, dl ! dh = Bk,

mov dl, #0 Ddl = KBRS Ch 0 R MR Iksh#8)
and dx, #0x0100 WSk S AKRT 1.

mov ah, #2 ! ah = 2, HIEEXINEES .
int 0x13

jc bad rt DA, Bk 2 bad_rt.
pop dx

pop ¢x

pop bx

pop ax

ret

| PATIREN S G AE RIS 2 00, FEBkEEH) read track AT,
bad rt: mov ax, #0

mov dx, #0

int 0x13

pop
pop

dx

CX
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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 TR T RO ik, ZRERATHEA NG e T EARE, UGl eaiL e T .
233 kill motor:

234 push dx

235 mov dx, #0x3f2 DRI K S 1, .

236 mov al, #0 I AIKZ)ES, SCHIFDC, ZE1L DMA RIhrigsk, Gk,
237 outh DK al mpp) N A H B dx FRE B 2.

238 pop dx

239 ret

240

241 sectors:

242 .word 0 U AETBCAT B B R R RAE 1 e DX
243

244 msgl:

245 .byte 13, 10 U4 #AT I ASCIT fH.

246 .ascii “Loading system ...”

247 .byte 13,10, 13, 10 I 324 AN ASCIT R 4%

248

249 . org 508 ! FoR NIHE A WAL 508 (0x1FC) JF4f, FTLA root_dev

U TEIR B IX S 508 TR 2 AN
250 root_dev:
251 .word ROOT_DEV DR AR SO R GEITHER) B4 (init/main. ¢ ) .
252 boot flag:
253 .word OxAA55 R AT bR

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

2.3 setup.s ¥R

2.3.1 Thgefmik
setup PRI 32 B R T ROM BIOS rhIFHEIUNLAS REHAR, FHHREX LR RA7F] 0x90000 TFHAT

P B (Eiif T bootsect FEIFHIERIMT ), PGS EO R I N AA AL E L R 2.1 PR, X458
R W AR SR, 10 ttyio. ¢ FfP4.

£ 2.1 setup BFIZEFREBHSH
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WAEHLEE | KJE CE) 4 Fi Eiia

0x90000 2 JehrfrE | F'5 (0x00-d5 /i), 475 (0x00—d5 It )
0x90002 2 TN | RGN IM TR R NAFEUE (KB).
0x90004 2 S RGUR | A ET R

0x90006 1 B

0x90007 1 TREHIEL

0x90008 2 29

0x9000A 1 SR tE | SR AE (0x00-64k, 0x01-128k, 0x02-192k, 0x03=256k)
0x9000B 1 BRIRA | 0x00-F 14, 1/0=0x3dX; 0x11-Fiff, 1/0=0x3bX
0x9000C 2 FeEg | SR REHESHL

0x90080 16 R ZHR | 31 MERSHER

0x90090 16 2R | 32 MERSHEER (KA, TES)
0x901FC 2 Wikss | WX RGEPEN RS S (bootsec. s HE)

SRJG setup FEITH system BLERM 0x10000-0x8 1T CYIIAN W IZ RGBIERE system (WK EASEIL
A . 512KB) #Hei) RREh 3 N R4 ik 0x00000 Ak 432 F R ANZE h Witk 77 26 5 A7 e% (idtr) 14 R
R TR Z5A7 2% (gdtr) , JFJE A20 Huhkek, P& WA Gl A 82594, Kt fE i b5 BB B & A
0x20 — 0x2f ., HJr W B CPU I 757 2% CRO (HBARHLERIRE T, MMHEN 32 Aifpy iz eT, FHki%

BN T system B RTINS 4011 head. s FRJP 4R 85217 o

2.3.2 KAgERF

B3R 2. 3 linux/boot/setup. s F2F

setup. s

boot-block used to be.

(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
puts them in a “safe” 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

— = =
|m|>—~|o [© [CO |3 |0 |01 W [ DD [—

—
w

|5 1=
SRS

—
(o))

for buffer-blocks.

setup. s BT BIOS FEREN R G40 s, I X LBl T B R A N A7 038 4 7
I setup. s f system B4 H bootsect F| ' SH N BN ET .

RBAUS IR bios fARWNAFE/ s/ ILES L, IFRRLESHOLE—4

“az i) HiJ7: 0x90000-0x901FF, R[5k bootsect LR HL e £ 7
I Ty, SRJGAEM SR P He T o5 b 2 1 B AR BE S system 1325,

NOTE! These had better be the same as in bootsect. s!
PR IX LSS U U A bootsect. s HHIIAHIA] !
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QO O Lo Lo | DD DD DN DD DD DO DO DD
RIEEBEIERIBISISIS RSN

|8 187
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44
45
46
47
48
49

INITSEG
SYSSEG
SETUPSEG

0x9000 ! we move boot here — out of the way ! Jfi3K bootsect FTAbiIE .
0x1000 ! system loaded at 0x10000 (65536)
0x9020 ! this is the current segment | AFEFPHTLE R BCHubE .

! system 7F 0x10000 (64k) b,

.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.

Dok, BENDRIERREIER, DR E IR AT L&A TR -

mov ax, #INITSEG

mov ds, ax

mov ah, #0x03

this is done in bootsect already, but..

¥ ds B AHINITSEG (0x9000) » 1X EL454E bootsect FEFH
wEIL, (HZUAEE setup B4F, Linus W15 2 F HHT
BE—F.

! read cursor pos

! BIOS H1lr 0x10 [WELekrINRES ah = 0x03

I #y: bh = Hi%5

LRl ch = FHEIFLRLZE, ol = gLk,

I dh = 175 (0x00 & Ti%) , dl = %15 (0x00 /& A530) »

Xor bh, bh
int 0x10 save it in known place, con_init fetches
mov (0], dx it from 0x90000

PRI BECRO AR BAR EAFIE 0x90000 4k, &
FIIRA I 23 R HL

! Get memory size (extended mem, kB) ! NIl 3 M) JENAERIK/ME (KB) &

VYA i 0x15, IhRES ah = 0x88
I R[E: ax = M 0x100000 C(1M) AbFFLERIT RN IE R/ (KB) .
DA CF BT, ax = HIEIE.

mov ah, #0x88
int 0x15
mov [2], ax VBT R N AR EMEATEAE 0x90002 4 (1 AN

! Get video—card data:

BN e R T e S T TR TR W

44 BIOS th ¥ 0x10, LhfES ah = 0xOf
RM: ah = FRHE, al = BB, bh = 4h7EnR .
0x90004 (1 ) FEHCATHT 7T, 0x90006 M sBizt, 0x90007 445515,

mov ah, #0x0f
int 0x10
mov [4], bx

! bh = display page
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65 ! Get hdO data

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

mov [6], ax

mov ah, #0x12
mov bl, #0x10
int 0x10

mov [8], ax
mov [10], bx
mov [12], cx

|
|
|
|
|
|

mov ax, #0x0000

mov ds, ax

!

|
|
|
|
|
|
|

! al = video mode, ah = window width

56 ! check for EGA/VGA and some config parameters ! fu&r 7 n 7z (EGA/VGA) FFEXNSHL.

A F BIOS KT 0x10, FEnzhaedsst Iy E A
IhHES: ah = 0x12, bl = 0x10
iZ[E]: bh = EIRES

(0x00 — FEfafix, I/0 %H=0x3dX)
(0x01 - #fa X, 1/0 %iyH=0x3bX)

bl = MR NAT
(0x00 — 64k, 0x01 — 128k, 0x02 — 192k, 0x03 = 256k)
cx = B RS E (S IEEF G ) .

! 0x90008 = 22
I 0x9000A = M B/RNAE, 0x9000B = BEaviRA Gt/ )
! 0x9000C = B rRIFMESHL

lds si, [4*%0x41] !

mov ax, #INITSEG
mov es, ax
mov di, #0x0080
mov cx, #0x10
rep
movsb

! Get hdl data
mov ax, #0x0000
mov ds, ax
1ds si, [4%0x46] !
mov ax, #INITSEG
mov es, ax
mov di, #0x0090
mov cx, #0x10
rep
movshb

! Check that there IS a hdl

=)

DR AR R (RS 40R) .

DS 1 ML S BRI 1 T AR R R 1) Ox4 D [ TR B Y T AR 2 AN AL
SRR ERE 1 ARG, W E 0x46 1 G X e 2 AMEaE
I IS HER IR RIS 16 A1 (0x10) »

R TR BORE T 00 A BIOS A3 G AR AL S 40k, 0x90080 ALA77CEE 1 4
DAL, 0x90090 AAEIEE 2 AMERLINZR

B m) & 0x41 iOME, HRED hdo ZEcR k> ds:si

fEr 0 H stk . 0x9000:0x0080 = es:di
AL 0x10 15,

Brp iy e) 1= 0x46 [A4E, WED hdl ZHCEE It ds: si

U AEETT H s EE . 0x9000:0x0090 = es:di

D ARG AR 2 NI, WERAEAENZE 2 MR

! FIFH BIOS i 0x13 B 2R R T fE

! Difg*s ah = 0x15;

DN: dl = BEshES (OxSX ML 0x80 485 | ML, 0x81 4 2 MEAD
it ah = AU 00 —BATISAMAL, CF {01 —RHIK, BAT change-line SEH;
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! 02 —E Bk (BILEr B8 #), A change-line SCFf; 03 —JEhffi.

90
91 mov ax, #0x01500
92 mov dl, #0x81
93 int 0x13
94 jc no diskl
95 cmp ah, #3 DORERNG Y (RA =3 7 ),
96 je is diskl
97 no_diskl:
98 mov ax, #INITSEG DO 2 MEREANEAE, WIREER 2 MR RTE %
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 ... DX IR IRA T B AR Y R A A T
108
109 cli ! no interrupts allowed ! ! BLIFAS SR,
110
111 ! first we move the system to it’s rightful place

T EIRATE: system RS ) AL E -

bootsect 5| FFEFENF system FEEREEAFI M 0x10000 (64k) FFURHIAIE . HT HEHMR X
system FiHu i KK E AL 0x80000 (512k) , i BIH A i AN2x 5 iy 77 H ik 0x90000,
FTLL bootsect 3K H C 8 31| 0x90000 JFUG I 7, FFHYE setup INEFE S TH

T X BRI I8 2 AL system BLERFE B E] 0x00000 A7, HPHEA 0x10000 £ 0x8f 1
(1A A s B (512k) ,  HEHUH ) W AFIR3R £ 3] T 0x10000 (64k) FRIALE

112

113 mov ax, #0x0000

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

115 do_move:

116 mov es, ax ! destination segment ! es:di=>H Kbk (W45 K 0x0000:0x0)
117 add ax, #0x1000

118 cmp ax, £0x9000 I AN 0x8000 BLITAAMY 64k AR 3] 56 ?

119 jz end move

120 mov ds, ax ! source segment ! ds:si=>yEHhlik (FJLHA 0x1000:0x0)
121 sub di, di

122 sub si, si

123 mov cx, #0x8000 ! F£5) 0x8000 F (64k FH5) .

124 rep

125 movsw

126 Jjmp do_move

127

128 ! then we load the segment descriptors

BeJE . BATE BT .
WX BIFUR 218 F) 32 AL R BCHIERAE, PILTRZE Intel 32 AL LRGBS FE )7 M) &0 IR
A7 RIX T T A R £ [ 2102 I 1 ] A 4 B s P A PR AR A o X BLAUAE R L ]

lidt 454 T nEeh Wi 5 £ (1d) e as, ERREECE 6 M7, 0-1 PR TIRN

KJEE (1) s 2-5 PR HIRTT R 32 frgetbdsthht (sl , HEAS W R
219-220 17 H1 223-224 1T UL ITHER TR P IRE—ANRIT (8 1) $5 A AE iy
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—
©

—
wW
(e

—
w
—

—
wW
Do

i SR A ROE R, S i A L L, (HER S R HE .

Lgdt £54 T ITBA A (dt) A5 1288, JBREXOMSNIS Lide S MM, 2rdiid
L PREARER AT (8 ) Mk T B BONFEURAMEIE (YO 10678 St ek Bery
FOCK BRI (16 1) o BULMEIEdE (32 60) o BRIORFNL, BURTEMAT . WS VPR
e AR BRE T I0bR S . 2 IR 205-216 47

end_move:
mov ax, #SETUPSEG
mov ds, ax

lidt idt_48

! right, forgot this at first. didn’t work :-)

I ds R AT (setup) Bto

! load idt with 0,0

Dong b iR fF R (1) 5478, 1dt 48 & 6 T ERu A &
(WL 218 47) o T 2 PR idt RIMRK, 54 FHRR idt &£
IR OSIHE S:1h: [

! load gdt with whatever appropriate

Do AR FT 3R (gdt) F5 1748, gdt 48 & 6 Py EREEUN i &
IO 222 47)

lgdt gdt 48

! that was painless, now we enable A20
DDLU R EREIR T R, BLERAN IR A20 Hhhtsk. 2 IR PR G A K A20 155 il .
call empty_ 8042 | RN

DR M NG g o S i A ] DO I T S a4
mov al, #0xD1 ! command write ! 0xD1 #y-4g—FK /N3 E Hd 3|
out #0x64, al I 8042 ff) P2 % 1. P2 3 LIAGAL 1 T A20 £k ik
! HFE S H] 0x60 H.
U SERENGZ IR T, B R TR

!

| A20 on ! i&iW A20 HihEZR IS HL.

call empty 8042
mov al, #0xDF
out #0x60, al
call  empty 8042 DI AR A, MRS A20 Lk D4Rk iE .

146 ! well, that went ok, I hope. Now we have to reprogram the interrupts :—(
147 ! we put them right after the intel-reserved hardware interrupts, at

—
w

—_

—
(@)}

—_
[op}

—
-~

!
!
! 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.
PR B UNEE . DR FRATT U 0 th B A T g B
VIR EN A IE G b T intel CREEAOBEAE P TS 1HT, £E int 0x20-0x2F.
VU ENIASS M. NSRS IBM R PC AL T, DUt Ea A E k.,
'l PC AL bios P WiREE T 0x08-0x0F, 3 %6 et fbirth gl FH T P 35 A 2 o b
PU T ABRAT T s S0 FE N 8259 rh TR I B HEAT G B, X — LA
mov al, #0x11 ! initialization sequence
! 0x11 LoRtnttan 2 ITa6,
D ICWL a8y, Roniluifiik . £ 8259
VYo%, B a BRI IOV MR .
out #0x20, al ! send it to 8259A-1 ! Ki%#| 8259A FE 5.
.word  0x00eb, 0x00eb ! jmp $+2, jmp $+2 R = L [IE{=Re a1 F:8: 1
DRI RE A, BRI —4454, BEREH.
!

out #0xAO, al and to 8259A-2 ! FRARILF] 8259A NS H
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—
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—
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-3
w
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-3
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—
-3
el
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o
o

[
co
—_

[
co
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—
0
w
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—
co
($a]

—_
o
»

—_
co
3

—_
o
co

—
©

—
o

—_
—_

—_
[N

—
w

.word  0x00eb, 0x00eb
mov al, #0x20 ! start of hardware int’s (0x20)
PR T IOW2 ap A, RIRTh WS, Ek A k.
out #0x21, al
.word  0x00eb, 0x00eb
mov al, #0x28 ! start of hardware int’s 2 (0x28)
DOREE T TCOW2 dr s, AR .
out #0xAl, al
.word  0x00eb, 0x00eb
mov al, #0x04 1 8259-1 is master
Dk F i IOW3 x4, S IR2 M INT.
out #0x21, al
.word  0x00eb, 0x00eb
mov al, #0x02 1 8259-2 is slave
DB ICWS i, R Nt i) INT 32 ot
U IR2 B .
out #0xAl, al
.word  0x00eb, 0x00eb
mov al, #0x01 I 8086 mode for both
DRI ICWA A2 . 8086 HEx; il EOT
VT, WRIBFRA RSN WIMAILES I, R .
out #0x21, al
.word  0x00eb, 0x00eb
out #0xAl, al
.word  0x00eb, 0x00eb
mov al, #0xFF ! mask off all interrupts for now
DY ET BT A R A R
out #0x21, al
.word  0x00eb, 0x00eb
out #0xAl, al

! 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, BIXBCYARE SO, AHEIXFERELAE, 1 HIRA AT R ZZ KK BIOS T (BT
'Y BTG INZR©. BIOS FREFERIR Z A EAHE, i He— S#sik. L “ITE” 1
R IS V7Y (R

DX RigEHN 32 M AR HRAIZIT. HEMENIRET (Imsw - Load Machine Status Word), HFK
DI AR RS CRO, LEUAREAE 0 E 1 ¥ 53 CPU LAY 1.

mov ax, #0x0001 ! protected mode (PE) bit ! {#F I LLHN7 (PE) .
Imsw ax ! This is it! ! FRXFEINBALZHRST!
jmpi 0,8 ! jmp offset 0 of segment 8 (cs) ! Bk#:ZE cs B8, Mi% 0 4k,

BATEEH system BEERFEE)F] 0x00000 JFUGHIH 5, BT UK R mAS b2 0. X B AEL
fHF) 8 B4 AR B T RIBOE BT T, H TR Re b 772 R IR 75526 10 LA T SR 1)
R o

BUEPTFRIE N 16 7 (2 F5) 5 AL 0-1 RoRIEREFALL 0-3, linux HAERGH
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198
199
200
201
202
203
204
205

206
207
208
209
210
211
212

[\
co

[\
©

(N}
—_
w

[\
—_
S

N}
—_
(@]

)
—_
»

[\
~
-

)
—_
[©¢]

Do
—
©

Do
[\
o

[N}
Do
—

[\
Do
Do

[\
[\
w

RIS 0 (RGEH) M3 % VY 3 Ar 2 H T2 R (0) 2 R
WFFR (D)5 A7 3-15 AR FFR I RT], fi5 HIEFSLIRRTF . T LABOE BT

8 (0b0000, 0000, 0000, 1000) FE7~if RKAEFALL 0. i F 4 JRFIR R TP S 1 0, %3045
A FEH R 0 (00209 47) , R BB A st AT system FRACHS .

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

e REAME N % - RIX AL,

AT INEF N LT .

ST NG s AN CRESFAAARAL 2 = 00 AR LU T S ar &

XL TR A PSS (BREL 2T —5)) , A T REm SR .
8042 status port | i AT S IEHIFRIRS S ERE.

is input buffer full? ! WHKXAL 2, HuAZEM 22

yes — loop

RINZA 8 FATKIMIRFT ALK -
LIER (206 47) , {HZAFAE. 25 2 T2 ARG B

WdFF (208-21117) , 3 3 D& RS HIREHIRTT (213-216 1T) » NIRRT H AR

dummy ! 551 NMEARFE, AH

YA B A5 A (BOREERT) I, AT H 2 XA A A -
8Mb - 1imit=2047 (2048+4096=8Mb)

base address=0

code read/exec

granularity=4096, 386

InEE s B A A (n ds 55 B, A B R IR AR
8Mb - 1imit=2047 (2048+%4096=8Mb)

base address=0

data read/write

granularity=4096, 386

! idt 1limit=0
! idt base=0L

gdt 1imit=2048, 256 GDT entries

AJRRAKEN 2k AT, PUNEE 8 AL — AN B Al b £ 0
Pl h a4 256 i,

gdt base = 0X9xxxx

4 NFATRY R AL RE: 0x0009<<16 + 0x0200+gdt

W HI 0x90200 + gdt (RPEEAKE T B 1 fmFs Hotik, 205 47) o

!
!
! the machine, and we probably couldn’t proceed anyway.
DN XA R PR A A i A A A 2
| U PC LA
!
empty 8042:
.word  0x00eb, 0x00eb !
in al, #0x64 !
test al, #2 !
jnz empty 8042 !
ret
gdt: | BB RIFM . RRRF
DIXHEH T 3 MR, 56
!
& S W IEaL P
.word 0,0,0,0 !
DX A gdt KAWL Y 0x08,
.word  OxO7FF !
.word  0x0000 !
.word  0x9A00 !
.word  0x00CO !
DX A gdt KAWL &2 0x10,
.word  OxO7FF !
.word  0x0000 !
.word  0x9200 !
.word  0x00CO !
idt 48:
.word O !
.word 0,0 !
gdt 48:
.word  0x800 !
!
!
.word  512+gdt, 0x9 !
!
!
. text
endtext:
. data
enddata:
. bss
endbss:
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233 HEEFR

2.3.3.1 BIOS #15fifr i 0x10
X BB b AR R £ 1% ROM BIOS AR ssict i FH (1 J LA T Ih g
A I R REE AUEiHBhIhaaEs):
Ijfe5: ah = 0x12, bh = 0x10

ON/RIEME R | AR | WA BEEA

T ah Iﬁ%%?u,ﬁmﬁﬁ%ﬁﬁ
bh TIhEe5=0x10,
bh PRABCIRS «
0x00 - i (EIALSIELE 1/0 o D R btk 0x3DX);
0x01 - BRI (EIALIELE 1/0 o D FE btk 0x3BX);
e Horpum Dl X{ERTS 0 - £
bl LI s W AE KD
00 = 64K, 01 = 128K, 02 = 192K, 03 = 256K
ch BRI B LR A B
BT VAR
0 RRPELR 1, R 2
1 FPELR 0, IRA 2
2 RRPELR 1, RE 1
3 FPELR 0, IR 1
4=7  RMEH CH0)
cl WUATTF OB B A B
IR Al R B sE VAR
0 FFR 1 KM
1 FFR 2 KM
2 JF& 3 k45
3 FFR 4 KM
47 KAEH.
JE U EGA/VGA JF5% 1 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 Hifh;
0x0B EGA+ 80x25 Ffifd,

2.3.3.2 BEEEXSHFT (“INT0x41”)
R R, int Ox41 (KB B8 (4 % 0x41 =0x0000:0x0104) K FHEAS 2 o BT R () 4l
Hb, A AMERIIE ARSI . KT 100%HE A BIOS K, X AFBCE MRS HER BES 1 1 Huhik
FO00h:E401h. 25 —AMEEIEASER N CHHEAA T int 0x46 Hr T[] & A7 B A .
*k BREEASHERR
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it | Kb ]
0x00 ¥ FE 1%
0x02 T | WSk E
0x03 =2 THAG RN IR AT I (X PC XT {FH, L& 0)
0x05 SE THA BRI TAMEFE TS (T 4
0x07 TAT | BOKECC HER K (X XTAEH, Heh o)
0x08 AT | ETT (IREhEs PR
7.0 ENG|
fr 1 R (0) OGSk IRQ)
7 2 VAL
AR SRR T 8 W 1
7 4 HH (0)
A FAEREIIECHL A AP i R X, I 1
7. 6 A% 1| ECC HR,
77 Iy A CTICER 7
0x09 TS| AR (XT A, HLEh 0
0x0A TS| MR (I XT A, ek 0
0x0B TS| RIERSEHE R (I XT A, e 0
0x0C oo | BESRAE B (R KRS
0xOFE T | RIS bR X
0xOF T R
2.3.3.3 A20 Hbhik 5] f

1981 4F 8 FJ, IBM 2l dse )4t AN A G401 IBM PC 48 FH (#) CPU /& Intel 8088. FEiZiMoL M2k
HAT 20 fR (A0 - A19) . 7E4IF N AE RAM AT L KB 5iANE IMB I, 20 AR Hshik 2k O 2 % ok F-hix e py
8. HPrae - Hbm i m il J2 OxfEef:0xfEff, WHEY 0x10ffef. X T H 0x100000 (1MB) (1)1l k- 2k
INHBIRZEE] 0xOF fefs ™4 TBM AT 1985 4E5 | N AT LI, /2 Intel 80286 CPU, AT 24 MidHbhil2k,
fe Ak 16MB, JF HA —AN5 8088 S e A H i iz ATy e AR, 78 MH(EE I IMB I & AIANRE
% 8088 JSFESLHLHbETHEIIASE . (H R Y O AT —LeR 7 R X Rt i A GEH LA T TAEM . AT
SEILSEA AR NE, IBM 2w B T A —AN ORI a8k 11 0x100000 Hulik EERFAT o H 175 4N ) 8042
BRI S BRI A S N S Clr g 1 P2, S P21), TR0 T 3% 51 R A 4 51 13X
ANHHELCRERT o A5 T R A20. Wi e %, WILLEE 20 S DA F b #RBE G BR . AT SEER T e bk

HTAENLA R B, BRIASAE T, A20 Huhb2 245101, T DARAE R Ge b U8 FHIE 4 1 7k P e .
{ER TS AN S 8N, AR — s H R AR BRI, DR T8 3 e J LR i g v b
T

X A20 f75 5 e AT I 1R v el e v B A R s i . XL setup. s FRJP (138-144
A7) B 73X M R i) 2o 6 130 — S sie AR Aol L w] LU ey ORI G A20 2R )45

LR RGEH A20 ()T IR FNAE AR R SEB 5 AR T Is AT B (R BEA T e 4 IR b v R e (1 — 8 4
H T s T A T R AR, DRI AN BR AT FH B AR 2 A20 BT HRAE . MUk n i T — A A20 PR
[ 1337 (Fast Gate A20), “E#iH 1/0 i1 0x92 HALFE A20 1554k, WEG0 1 4 M8 3 1 Bl A P b s Ay
o XTATERI IR RS REMTH 0x92 diy L RER ], (HEZul LHAT il RE B S LB 3R AL H11
weas Clnldsats i) B, NI il R G iR R A

AT — Py ROZ I Oxee 3 I RTF RS A20 (554, 5% L W 2324 11 A20 15 54;.
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2.3.3.4 Intel CPU 32 i fR$PizfTIER

Intel CPU —f8nl LAZENFPEL FigqT, BPscbbbBiCRERy 5. % Intel CPU (8088/8086)
SRS TSR, B NZIHEIE AT AMES . ST Intel 80386 LL_Lf#is i & ] LUSATHE 32 {7
BRP BN BT FIEIT T LSRR AT S5 SCRF 4G IIERNAT s SCREBUA TS SCREPIAFI IR
MBI .

BRI T IS T HUEDE EAR Linux WAZ I EZIERE, (HiTREATER, XA g nT Ll
SHEBIG M. (AR T2 Ret A PG 7 ARG 148, o e/ — /AT 40 9T, b BLIE 1A%
setup. s PP HI N1 head. s F2/F 1A, RS ESEHT A BUERERT . BORARTTRI 80x86 ¥ 714 T AL .
BUEPEAT
AN, ZetEhhb, PEiHhE

BUEFEAT 1% 30

2.4 head.s &

2.4.1 ThgEHEIR

head. s FEFPAERGN )5 » S BB sy s tem BEBLR 5 B TR FAR 3, IXABAITE Nt AFKE G S (head)
FEFF IR . MWIXHITAS, WA AR R NIZ1T T o heads. s VLG A (1 HEREMS SUAN ],
ERME AT&T MVCgmiE T4, JF B2 GNU ¥ gas Rl gld MHTHiRIER:. BRIts RS b AF
(BT T N2 B A

X B PsEfr _EA T N AEZE 5t bl 0 A TFRR I T o XA ThAE ELAS e — . & e g AN
B, BRI E TP IATTER, 3 256 T, AT RN RIS ) — AN IR AT R M AR . SRS
W E AR R . B AL 0 5 IM TFAR AR A AR L 1) 732, Al A20 Hhuhk28 275 501
TR CUn R BAG TR, WIAEDT T IMb PR AE RIS CPU S2fn K 235 a) (TP MOD 1Mb) HuhikAb A 20,
WA KR ILBEAT TR BEAFEAEI . ARG IR PC WL 5 S A4 b B g 05 b, JEAERs I T A a%
CRO " B AN AR AT o A BB 5y GURBRALA], K 00 H SRR IAE 4ot ) BRIk 0 TFaRkt, SE0H 5 e
AANTUER (AT F-hE 16MB AT, FF00 5l v B e AT IR I o S5 Jim R IR [ H8 4 K TS S ISCE AEHERR 1 /ini t/main. ¢
TR b, 29847 main O BT

2.4.2 KGR
5% 2.4 linux/boot/head. s 2

linux/boot/head. s

* % K X

(C) 1991 Linus Torvalds
*/

/%

* head.s contains the 32-bit startup code

*

* NOTE!!! Startup happens at absolute address 0x00000000, which is also where
* the page directory will exist. The startup code will be overwritten by

O O |00 | | |01 W [ Do [

—_

—_
—_
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* the page directory.

*/

/%

* head. s 5 32 A7 JH S,

* YRR 32 47 AT & Lt EE 000000000 FFEE T, 33X B R [FIFE & 51 B sk A2 78 1y
* R LK) sh AR K T H S 78 =6 i

= IS
wW DN

*/
14 . text
15 . globl _idt, gdt, pg dir, tmp floppy area
16 pg dir: # JUHFRHSEBAEIXE,
17 startup 32: #18-22 174 T A AN O B 25 17 58
18 movl $0x10, %eax  # XJJ° GNU gk i, R EEACELL § IR, Aok,

# ATV ERELL % IFk, eax Rt 32 f7lF) ax ZF /745,

# O X O T 32 AT, I B $0x 10 JEAVE AL 0x10 A KA
# B Aray, BRSO A R BUNR TR P WA, B R f e IR R R
#ERERF . AOOERFIIULIIIES W setup. s W 193 47 FIMULHT . IX HL$0x10 175 STk
# PR 0 (f7 0-1=0) « IEFEA IR FTE (67 2=0) . IR HE 1 TU(P7 3-15=1) . ‘B IELFHR
# R R BLIE R I, CREIRAT I AR BB S WU setup. s 212, 213 47)

19 mov %ax, %ds

20 mov %ax, %es

21 mov %ax, %fs

22 mov %ax, %gs

23 lss stack start,%esp # #FJ7N stack start=Pss:esp. stack start W4 PEFEry
# ANFET BB A AT HEAR AT B T

24 call setup_idt # P HBCE TP WA TR TR

25 call setup_gdt # HHKE SRR TR T

26 movl $0x10, %eax # reload all the segment registers
# EHTINEITA BT AR .
# 7R A R HGRFT R gdt 25, CS IR T4
# 7 setup gdt PEF ML 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 TR A20 HuhE£E 25 C 8 FFH o SR 2 ] W A7 B dE 0x000000 4b 5 NAT =
# AU, ARG ENAAHIE 0x100000 (IM) Ab A2 A5 2 X A E . Wik — EAH R RS, st—H
# bR 2, WHIZEAEIA. ZEML. Fonihl A20 LR BEE LT, 45 BAGEN M UL fES-4E.

32 xorl %eax, %eax

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

34 mov]l %eax, 0x000000 # loop forever if it isn’t

35 cmpl %eax, 0x100000

36 je 1b # 7 1b” Kx )5 (backward) Bk FIbR 5 1 2% (3347)

# e 5 WZRIR M) AT (forward) B BbR5 5 5.

37 /*
38 * NOTE! 486 should set bit 16, to check for write-protect in supervisor
39 * mode. Then it would be unnecessary with the “verify area()”-calls
40 * 486 users probably want to set the NE (#5) bit also, so as to use
41 * int 16 for math errors
42 %/

/%

* VR A NHXEETY, 486 NIz 16 BAL, DR EAEBE T ERD,
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43
44
45
46
47
48
49
50
51
52
53

55
56
57
58
59
60
61
62
63

64
65
66
67
68
69
70
71
72
73
74
75
76
77

* JbJ5"verify area ()" T AT E T o 486 (19l th 2 REUKE NE (#5) EA7, LA

s ONHUA ML BEAS HAAE] int 16.

*/

# NHIXBRT (43-65) TR A Ses Ak s (5 A A7 R ik B il 25 474 CRO, 4E
# BB DB AORE O T AT — APPSR 2, WO AR 5 W T PP A 2R 8 5 AN AE,
# i BCE CRO R PR BT FOAL EM (2 2) , JFEAL b BEERAFAEARAE MP (2 1)

movl %cr0, %eax # check math chip
and]l $0x80000011, %eax # Save PG, PE, ET
/% “orl $0x10020, %eax” here for 486 might be good */
orl $2, %eax # set MP
movl %eax, %cr0
call check x87
jmp after page tables # B3 135 17,
/%
* We depend on ET to be correct. This checks for 287/387
*/
/%
* FRATHBT ET ARSI IEAA MR A 287 /387 fE/E 515 .
*/
54 check x87:
fninit
fstsw %ax
cmpb $0, %al
je 1f /* no coprocessor: have to set bits */
movl %cr0, %eax # A RATAE R 1) AT B B AR S 1AL, FIKE cr0.
xorl $6, %eax /% reset MP, set EM */
movl %eax, %cr0
ret
.align 2 # XM align 2”& SURFRAEMIA AN A%, "2 Ron R bR 5 2 AA %,
# R 4 55507 O 55 A Ak
1: .byte 0xDB, 0xE4 /% fsetpm for 287, ignored by 387 *x/ # 287 {ibBERSAL,
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.
*/
/%

* NINZBOE BUE P WA TT R FREF setup_idt

*

kORI IR TR idt BEESCRAT 256 NI, JFEEI ignore_int KT, SRJEINZ T
* fIRATR A A A (] 1idt $84) o JIESSHI P LU FF 223, B AI7E g o —1)
s HRIE I BT A W % TR R S R A A

*/

# P IWTA TR IR B 8 FATAL G, (A S R AN, B T AR
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78
79
80
81

100
101
102
103
104

105
106
107

# (Gate Descriptor). B 0-1,6-7 T ML E, 2-3 FIHREIERAT, 4-5 T2 L8k,

setup idt:
lea ignore int, %edx # ¥4 ignore int M RMEE (WEE) {HDPedx FI7EE
movl $0x00080000, %eax # B EEST 0x0008 BN eax HIE 16 7 H,
movw %dx, %ax /* selector = 0x0008 = cs */
# IMES(E R 16 A7 BN eax HIME 16 f77 . JERS eax &H
#1 1R R 4 T ME
movw $0x8E00, %dx /* interrupt gate — dpl=0, present */
# I edx ST IHEATT & 4 FTME
lea _idt, %edi B idt &R AT R K L
mov $256, %ecx
rp sidt:
movl %eax, (%edi) # OB W R AR
movl %edx, 4 (%edi)
addl $8, %edi # edi figl &P T I,
dec %ecx
jne rp sidt
lidt idt_descr # A W R TR T A A
ret
/%
*  setup gdt
*
* This routines sets up a new gdt and loads it.
* Only two entries are currently built, the same
* ones that were built in init.s. The routine
* is VERY complicated at two whole lines, so this
* rather long comment is certainly needed :-).
* This routine will beoverwritten by the page tables.
*/
/%

* WE A RMBFFRI setup gdt
* EXAMNTREFRE A2 /R TR edt, . eI T AL, ST
* W ZTRTFRAMWAT, “dEWm” 224 TR TEZAKNERTO.
setup gdt:
lgdt gdt descr # A RR TR T (WA LW E L, W 232-23817)
ret

109 /

—_
—
S

11

(@]

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

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

* more than 16MB will have to expand this.

*/

/% Linus BN WA TR BHEE W H X2 Ja, T 4 ARkt 16 Mb BN 17 .

* MAFARAEZT 16 Mb KINAE, Sl EAX BT B K.

*/

# BAIURKN 4 Kb Y, AR TURINAG 2 4 ANy, BRI iR Lm] RIAE 1000 A>3,
# an R ARG 4 Kb ks m], AN TOR T AR 4 Mb BN AF

# URDRE O TUHET 0-11 AEAF— 285, W SENAAH P AL 0) v EE5 Y R/WAL 1) .
# M H] s RN P ER (U/S £ 2) « 2B ot G2 T) (D47 6) 4% RIKAL 12-31 2
# UUHEMh IR, TR B — O AR R B A

.org 0x1000 # Mt 0x1000 4bTFAGEEE | AR (W 0 THIGALRAF T TR H %) .

pg0:
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117 . org 0x2000
118 pgl:

120 . org 0x3000
121 pg2:

123 . org 0x4000
124 pg3:

126 . org 0x5000 # € SO ) N AFECE NS 0x5000 ALTT46 .

127 /%

128 * tmp floppy area is used by the floppy—driver when DMA cannot

129 * reach to a buffer-block. It needs to be aligned, so that it isn't

130 * on a 64kB border.

131 %/
/% Y DMA (ELIEAFGE A8 VI 0D ANBEVS ) G2y, "R tmp_floppy area WAFHR
* PLAT LR IR AR A o JCHbhE R IR SRR, IXFE A S S 64KB 1.

*/
132 tmp floppy area:
133 .fill 1024,1,0 # JLORE 1024 T, BRI 1 70T, HHFEHEUE 0.
134
# R IR LN AFREEAE (pushl) T A A/ init/main. ¢ FEFFFUR [FIEAE
# AU 3 DARRIE S A FIEAEA 2, W2 Linus H TR WK GEE TS M2 H O .
# 139 AT AFRERAE AL H main. ¢ BP0 R0 R b A BRI, Py DA dn 2R
# main. c FEfPICAIR S, iR P R)X B bR L6 Ab4Rat4T T 25, MEBEAEEE .
# 140 176 main. ¢ [UHBEE R ANHERR, XFF, FEIXE 73 TIAREE (setup _paging) ZWJa
# AT ret’ IRMEHEA I K main. ¢ FEFPUHIMESR HHERR, I EPUT main. c BIPET .
135 after page tables:
136 pushl $0 # These are the parameters to main :-—)
137 pushl $0 # X nain BBAPIISEC (48 init/main. ¢) o
138 pushl $0
139 pushl $L6 # return address for main, if it decides to
140 pushl $ main # 7 main JEHMIFEREAE A main BN ERR IS TR
141 jmp setup paging # B R 198 1T
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” :-) */
/% NHEERAR B “ AR © */
147 int_msg:
148 .asciz “Unknown interrupt\n\r” # B X FRE RS W (P EHLT) 7
149 .align 2 # 4% 4 F 7 A AL
150 ignore int:
151 pushl %eax
152 pushl %ecx
153 pushl %edx
154 push %ds # XHFER! | ds, es, s, gs SRR 16 AL AR, (AR
# ARE UL 32 ML NAR, BT 4 AN AT IO HER A3 A
155 push %es
156 push %fs
157 movl $0x10, %eax  # BEBUEPFLST (fil ds, es, fs 7 gdt RPMEIEED
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mov %ax, %ds
mov %ax, %es
mov %ax, %fs
pushl $int msg
call printk

# O printk BRI SEFRE (k) AHk.
# 1%ZREAE /kernel /printk. ¢ 7,
#’ printk’ j& printk gmiFE BN R ORI

popl %eax
pop %fs
pop %es
pop %ds
popl %edx
popl %ecx
popl %eax
iret

# TR E GE R A I AR CPU ARG % frds (32 ) ) .

~
*

Setup paging

This routine sets up paging by setting the page bit
in cr0. The page tables are set up, identity-mapping
the first 16MB. The pager assumes that no illegal
addresses are produced (ie >4Mb on a 4Mb machine).

NOTE! Although all physical memory should be identity
mapped by this routine, only the kernel page functions
use the >IMb addresses directly. All “normal” functions
use just the lower 1Mb, or the local data space, which
will be mapped to some other place — mm keeps track of
that.

For those with more memory than 16 Mb — tough luck. I’ ve
not got it, why should you :-) The source is here. Change
it. (Seriously — it shouldn’t be too difficult. Mostly

I left it at 16Mb, as my machine
even cannot be extended past that (ok, but it was cheap :-)
I’ ve tried to show which constants to change by having

some kind of marker at them (search for “16Mb”), but I
won’ t guarantee that’s all :—( )

change some constants etc

KX K K K K K X K K K KK K KK K KK X K X

*
2

/%

XA RE P B B A8 cr0 (R (PG A7 31) K3 %t W AE K 2 TUALBETh fE,
HBEE SN TRTINE, DUEZEMERT 16 MB [ NAE . 2 U8B B A A RV
Huhbpes (B RIFE A 4Mb [ALEs s s KT AMb IR A7)

R RYE A R R AN 1% XA R P AT P AR, (U N A R A A
SIMb [l BT “—f7 BREUE ST IMb B3tk n), sl A e s KE s 1)
iy Ik PR)K ol e B L 2oy 2 — mm (AR FERE ) & PRI SE L
XFARLEE £ F 16Mb WAFHIEIK - KFia T, RE¥fa, MAfefo. RiEmEixE,
W AT BRI, CSERR b, XIEARRKEAER . 8 B 55, Rt eRE s
16Mb, PAIRMIPLES FFEAY AR AREE XN CY8R, RIPLESRMEERNO) .
T Ol 5 E R bR GRS R B ah I GEZR “16Mb” ), (HIRABEMRAIE /X 48
* WETT®) .

*/

*
*
*
*
*
*
*
*
*
*
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197
198
199
200
201

202

203
204
205
206

207
208

DO DO
—_
(el Ne)

N}
—_
—_

(N}
—
N}

(N}
—
wW

[\
—_
S

(N}
—
1

)
—_
»

Do
—
-~

Do
—_
co

.align 2 # 4% 4 7T SO0 S N A Ul A
setup paging: # FSEAT5 BUALE (1 ITHZ + 4 IR EEF
movl $1024%5, %ecx /% 5 pages — pg dir+4 page tables */
xorl %eax, %eax
xorl %edi, %edi /% pg dir is at 0x000 */
# T H M 0x000 HuhkTFaG .
cld;rep;stosl

#ONI 4 R BCE U SR I BATTIAT 4 S DR P DU T B 4 T

# UL H RIS S TR I S — R, A AN LI S0 BT 113 47 I3 .
# “$pg0+7” F£7r: 0x00001007, &5 HEE P 1 1.
# A L AN TR FERHEE = 0x00001007 & OxELFFFO00 = 0x1000;
# 1 ADAEREIEFRE = 0x00001007 & 0x00000fff = 0x07, F/RiZTAELE. ) AliEE .
movl $pg0+7, pg dir /* set present bit/user r/w */
movl $pgl+7, pg dirtd /% 7 %/
movl $pg2+7, pg dir+8 /% 7 %/
movl $pg3+7, pg dir+12 /% 7 */

# ORI 6 TS 4 AN RPN Z, A 4(TR) %1024 (F5i/ T 4) =4096 i (0 — Oxfff),
# WHIREML BN AE 4096%4Kb = 16Mb.

# BRI N AL AT TL (BN AE bR + Z 0T hRE GXHBN T

# ATV NG — AN TR MG — DUF R BRI S o — AN IR 5 — U TR T
# AE R 1023%4 = 4092, DRGER G — VLI B — T A7 B A 2 $pg3+4092

movl $pg3+4092, %edi # edidf)n— ARG I,
movl $0xfff007, %eax /% 16Mb — 4096 + 7 (r/w user,p) */
B IR a1 B0 R A B A7 DU Ik 0x£F£000,
# o BJEtEbRE 7, B OxfFFO07.
std # T EALT, edi {HIEEIK (4 7).
1: stosl /% fill pages backwards — more efficient :—) */
subl $0x1000, %eax # RHESE I Py 0x1000.
jge 1b # WRNT 0 WS RREEF T .
#OWCE U H IR A AR crd WM, FRIMTTH K.
xorl %eax, %eax /% pg dir is at 0x0000 */ # UL H3KELE 0x0000 4b.
movl %eax, %cr3 /% cr3 — page directory start */

# BB AN Cer0 ) PG AR, A7 31)

movl %cr0, %eax

orl $0x80000000, %eax # s b PG FRE,

mov] %eax, %cr0 /% set paging (PG) bit */

ret /* this also flushes prefetch—queue */

# BRI TUAR AR 5 BRI R 45 2 MR R 2 BA 1, IX B2 IR PR 4 ret.
# ZIR AR B S MEHE R R T 1 main REFPROHLALSR . JFIT4RIE4T/init/main. ¢ FEF.
# ARFPRLITES R T .

.align 2 # % 4 T A F N AR

.word 0

idt _descr: HRIWNAT 2 Lidt F8410 6 FrEES. K&, Fik.
.word 256%8-1 # idt contains 256 entries
.long idt

.align 2

.word 0

gdt descr: # NIHIAT 2 1gdt $84 11 6 FdiedEs: K, Kk,
.word 256%8-1 # so does gdt (not that that’s any
.long gdt # magic number, but it works for me :°)
.align 3 # 1% 8 A AR N Ak S
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DO DN
w
w

32 idt: .

fill 256,8,0

# idt is uninitialized # 256 T, 45 8 77, 1H 0.

# K. B4 TR CARD - AU BR AT HURBURIARRT . REBHIASRE, Hrp
# REBIALF linux BAIRMAL . JEHEWE T 252 W=, T HCE @541

# JREA IR AT (LDT) A6 B I AF S5 IR B TSS IR AT

# (0-nul, 1-cs, 2-ds, 3-sys, 4-TSSO, 5-LDTO, 6-TSS1, 7-LDT1, 8-TSS2 etc...)

[\
~

_gdt:

[N}
w
(@a]

[\
w
»

N}
w
e

[\
w
co

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

/%
/%
/%
/%
/%

NULL descriptor */

16Mb */ # AURS B KACTE 16Ms
16Mb */ # HdsBris KL 16M.
TEMPORARY - don’ t use */

space for LDT' s and TSS s etc */

243 HEER

2.5 NG
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% 3 FE VI IER (init)
3.1 #i&

LE ARSI init/ H 3P AT A S main. co RELEBUTSE boot/ HFEH head. s FLFF I ab
PATBURL T main. co ZAZFEBAAAK, (FHILIE T WYL IOIT TAF. BRLAERE B R P A
TS N ISR P AL . LA e A AR LT R O BT BRI, TR SEik 3 2 1R
R % Linux POA%A T KRB0 T 1.

MIX—FETF4h, FATTE b KR C BEARS, I e lr B — &) CHE S AR BIFH—AS
ZA0i8 /& Brian W. Kernighan #l Dennis M. Ritchie 451 (C &P &IMET ), MNP LT TIRE
FOECZH PR, nT DATE SN C B 5 IO,

FEFRE CIEFACEES, AT SR EAFERAHXK S, AR /7 RSB ITG, AR

TR R R 5 AR R S o TR P S IS SCIE G b, DUPEREEES SO R, LA
WA AETE R NSRS FIN 45

3.2 main.c ¥

5K 3.1 linux/init/main. c 2%

Ilinux/init/main. c

% % % %

(C) 1991 Linus Torvalds
*/

#define _ LIBRARY  // & SO e A T A€ XA unistd. h H 1 IRIC G A S 2545 5 .
#include <unistd.h> // *. h SK3CHFFTERIERIN H 362 include/, WITEACHS oA FH B A 48 B A7
// WERAIE UNIX (bRHESL ST, WREEe W BT E R H 3%, IR 5364 .
/) BRUERF S R BUSRAC . e LT SRS BRI AL, I T AR R K
// WHEXT  LIBRARY , NUAELHE RS S A BRI i AtES syscall0 () 2%,
#include <time.h> // WA ZEAR S e, Horpig FEE LT tm 45K R — L84 SC 1] 1) o6 BUR TE

|00 | [Oy |01 ¥ o DO [—

—
(=N Ne)

S*
* 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
* won’t be any messing with the stack from main(), but we define
* some others too.

DO | = [ == = ===
IBlele 5z lm=lE R =]

[\
—_

43



B3 E WMWY linux/init/

22

*/

/%
* RATFHE N XN IRET] - WAL AEERE (forking) K 5 805 5 I & il (COPY ON WRITE) ! 1!
* LB AHAT execve A o X HERE AT BE w7 OK ), ALHRI 51 AETE fork O P 2 JE AN ik main O Al H
* AT HERR . DRI REORH - XS fork t 23 H A IR IACHD, B IFEATAEM fork () 1B H
* IR HERR T o
* SERBR _E A pause Al fork FFEE IR 730, DAORIE A main O PN FRELMER:, (2 IRATIRI I I8
* 8 T HE R
*/

static inline syscallO(int, fork) // J& unistd. h FHRZEARED . DLBR A 20 1) T 4T 8 H

// Linux W RS Er 0x80. %2 BT &G0 H T
// ANH. iZ%4iER)br & int fork ) GIEHHE RS .
// syscall0 i )afiE 0 RanTLSH, 1 2R 1124,
static inline _syscall0(int, pause) // int pause () RGP A: BiEFMAENPIT, HIB
/) WE—ME T

static inline _syscalll(int, setup, void *, BIOS) // int setup(void * BIOS) RZL MM, XWHT
// linux ¥tk AEXAFEF R BRAD .
static inline syscallO(int, sync) // int sync ) RGP : EH A RS,

#include <linux/tty.h> /) tty SkAE, X THExR tty io, HATHEE T HMISE . W,

#include <linux/sched.h> // VSRR, B X TAESS 450 task struct. 25 1 DHITR(TESS
// WG . AT e DL T e SR IR 1T S 405 R SR 1)
// RN G bR BORE

#tinclude <linux/head.h> // head Sk3Cff, e X T 5 head. s FEJF i FFE (GDT, LDT)
/] R CFETF .

#include <asm/system.h> // RG:K3fF. LRI L TR 2 0K EEE X
VA 52X A sl T A F/NG= W B I =S
#include <asm/io.h> // io 3k3CAF. LR NTC Ga e e T e SO0 1o Sy 34 1 B8 25
#include <stddef.h> /) WRAERE XK. 2 LT NULL, offsetof (TYPE, MEMBER) .
#include <{stdarg.h> /] WHESECEK S, D RS HAIR. EER T4
// A (va list) fl=A % (va_start, va arg fll va_end), vsprintf.
// vprintf. vfprintf.
#include <unistd. h>

#include <fentl.h> [/ SO o TS0 BRI A A5 P e B85 1R S
#include <sys/types.h>  // FARELIMF. 8 LT HANRGHIERA.

#include <linux/fs.h> /] ARG, B X RGN (file, buffer head, m inode 45) .

42 static char printbuf[1024]; // ST .

extern int vsprintf(); /) R B F R T (FF kernel/vsprintf. c, 92 47) .
extern void init(void); // MEURIE, ¥tk (45 168471) .

extern void blk dev_init(void); // HEKWILHA TFEF (kernel/blk drv/11 rw blk.c, 157 4T)
extern void chr dev_init(void); // FfFix&HIUN (kernel/chr drv/tty io.c, 3474T)
extern void hd init(void); // WAL FE (kernel/blk drv/hd.c, 343 47)

extern void floppy init(void); // #BIKVIAFESY (kernel/blk drv/floppy.c, 457 17)

50 extern void mem init(long start, long end); // WAFEHWIHA (mm/memory.c, 399 1T)

extern long rd init(long mem start, int length); //RE#IEEHILE4L (kernel/blk drv/ramdisk. c, 52)

52 extern long kernel mktime (struct tm * tm); // #SEPNZETR (B .
53 extern long startup time; // WAZEZINIE CFHLEED (BB
J*
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b6 #* This is set up by the setup—routine at boot-time
57 */
/%
* DR IX SR 2 B setup. s BEPAES I SN RIBCER (ZHH 2 37 2.3 1 L 2. D
*/
58 #define EXT MEM K (*¢(unsigned short *)0x90002) // I BLEP ERAE RN (KB &
59 #define DRIVE INFO (¥(struct drive info *)0x90080) // f##i ¥k Kk,
60 #define ORIG ROOT DEV (*(unsigned short *)0x901FC) // WP RS TE A& .
61
62 /*
63 * Yeah, yeah, it’s ugly, but I cannot find how to do this correctly
64 * and this seems to work. I anybody has more info on the real-time
65 * clock I'd be interested. Most of this was trial and error, and some
66 * bios—-listing reading. Urghh.
67 */
/%
* e, R, R DX BT IRZES), (HIRAFE WA ER L SEEL, O HiF R EIRREE T, R
* O T SERTIRITE 2 1Bk, IRIRAR B . IR SEH IR R 1), LLAE T —48 bios F2J7, W!

*/
68
69 #define CMOS READ (addr) ({ \  // iXB{Z:i3HL CMOS SE 815 &
70 outb _p(0x80|addr, 0x70) ; \ // 0x70 &5 15, 0x80|addr J&ZEiH[1) CMOS P A7 ikl
71 inb p(0x71); \ // 0xT1 &1y 5
72 1)
73

74 #define BCD TO BIN(val) ((val)=((val)&l15) + ((val)>>4)%10) // ¥§ BCD f#E4 %
75
76 static void time init(void) // &% FFFH CMOS I #h, FFi EIFHLI M >startup time (F2) .

77 |

78 struct tm time;

79

80 do {

81 time. tm sec = CMOS_READ(0) ; // 2 WLJGTH CMOS W AF3I%
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; // WAREAWAAE G0

0; // fecd Sk DX R s ik
0; // EWL CEIIT2ID THAIALE.

99 static long buffer memory end

100 static long main memory start
101
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102 struct drive info { char dummy[32]; } drive info; // FTAFBAEESHEME .
103

104 void main(void) /* This really IS void, no error here. */
105 { /* The startup routine assumes (well, ...) this */
106 /%

107 * Interrupts are still disabled. Do necessary setups, then
108 +* enable them

109 #/
/%
s QUIN R T AEE LA, e b B VR S ORI TT A
*/

// N IHIXBACHS TR AF
// RS =DROOT DEV:;  miHZEE KmHhbl=»buffer memory end;
// WL FEPmemory_end; ENIEFIHHIE  Pmain memory start;

110 ROOT DEV = ORIG ROOT DEV;

111 drive info = DRIVE INFO;

112 memory end = (1<<20) + (EXT_MEM K<<10); // WHK/P=1Mb “F15+8 N A (k) %1024 F-5 6

113 memory end &= Oxfffff000; // ZWEAE]4Kb (1 00 A5

114 if (memory end > 16%1024%1024) // W N 16Mb, MF% 16Mb it

115 memory end = 16%1024%1024;

116 if (memory end > 12%1024%1024) // AR N AE>12Mb, NI B % i X K S =4Mb

117 buffer memory end = 4%1024%1024;

118 else if (memory end > 6%1024%1024) // AN FE A7 >6Mb, D) 2% i X A ity =2Mb

119 buffer memory end = 2%1024%1024;

120 else

121 buffer memory end = 1%1024%1024;// 75 W)W & 2230 X K uti=1Mb

122 main memory start = buffer memory end; // FEWNAFEIEAT B =22 X K

123 #ifdef RAMDISK  // Wnde T ERAL, W3 WAERE D

124 main memory start += rd init(main memory start, RAMDISK*1024) ;

125 #tendif
// VAR RN AT B 7 THRTGA A TAE o D s i B A R P R PR NIE 25, SEfER
[/ ANTET, RAER—I BT —MIHKRH — XELE 2RO,

126 mem init(main memory start, memory end) ;

127 trap init(); // BEBFTIIAR A .

128 blk dev init(); // H&WILHIL.

129 chr dev_init(); // FRE&VIHL.

130 tty init(); // tty WlkEtk.

131 time init(); // WEIVE IR A= startup time (JL 76 47) .

132 sched init(); // FEFREPHIAA (N TAE4 0 11 tr, 1dtr)

133 buffer init(buffer memory end); // WHEEHYIIENL (B NFHERS) .

134 hd init(); // WA .

135 floppy initO;  // HIKHILGAL .

136 sti(); /] PRI TR S T, FFa i,

137 move to user mode(); // BBIH A,

138 if (Mfork()) { /* we count on this going ok */

139 initQ;

140 }

141 /%

142 * NOTE!! For any other task ’pause()’ would mean we have to get a

143 % signal to awaken, but task0 is the sole exception (see ’schedule()’)

144 * as task O gets activated at every idle moment (when no other tasks

145 * can run). For task0 ’pause()’ just means we go check if some other

146 #* task can run, and if not we return here.
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147 */
/% FERE RTATILEWATS . pause O R AT LSRR — /MG 5 A4 iR
* [AGIEITAS, AfT5 0 (task0) JEME—RAMEN (S schedule ()’ ) , BIATSS 0 7E
* AT R PRI () LA S es CY%A ARSI iTRD , I TAE5% 0’ pause O {UEMA
* WATRFERAF ZGAILELE T LUETT, WA SRR FIRX B, —BHIEAHAT pause O .
*/

148 for (;;) pause();

149 }

150

151 static int printf(const char *fmt, ...)

// PRSI AAE B IR B AR ER B 14 stdout (1), IXHRIGFEEE L E/R. S8 «fmt” #8552 fir ok
/) KRS, S WP CE S TEE . 1% FRT IEL 2 vsprintf Wl Al H (1) — M.

[/ GREFAE vsprintf O B4% A RF BN printbuf 280X, 2RJEH write O B 22X IR N2
// i REbRE RS (1-—stdout) .

152 {

153 va list args;

154 int i;

155

156 va start (args, fmt);

157 write (1, printbuf, i=vsprintf (printbuf, fmt, args));:
158 va_end(args) ;

159 return i;

160 }

161

162 static char * argv rcl[] = { “/bin/sh”, NULL }; // JHSATRER IS 5000 745 B 804
163 static char * envp rcl[] = { “HOME=/", NULL };  // WHSATFRF I EREE T4 H 404

{ "~/bin/sh” NULL }; // L.
{ "HOME=/usr/root”, NULL };

165 static char * argvl]
166 static char * envpl[]

167
168 void init(void)
169 {
170 int pid, i;
171
172 setup ((void *) &drive info); // BHUEHELZHCEHE 70 X K45 B IF 7 i 0L AL A
/] ZEER M ARG W . (kernel/blk_drv/hd. c, 71)

173 (void) open(“/dev/tty0”,0 RDWR,0); // HEViRIJT ST HRE “/dev/tty0” ,

// 3K B R A a6

// RIBIIAEIRES 0 — stdin FRUERIA B Fro
174 (void) dup(0); /) BEIEIRR, PEAERIRE 15— stdout BRUERH RS .
175 (void) dup(0); // ZHIEIRE, AR 2 5 —— stderr il AR H IS
176 printf (“%d buffers = %d bytes buffer space\n\r”,NR_BUFFERS,
177 NR BUFFERS#BLOCK SIZE);  // FTEPZZIPIX BRI 754k, 3k 1024 5475,
178 printf (“Free mem: %d bytes\n\r”,memory end-main memory start); //Z%WWNAF 7155

// R fork O H TR —ANFRERE (FAT5) o« W TR N FHtRE, fork OKHR[E] 0 H,
/) XFT R (CERE) # R PP RERE R RE 5 . BTLA 180-184 A2 T FEHATIN N 2% . &% Filb#E
// RM T ARG 0(stdin), VARBITFTIFete/re XE, 33T /bin/sh B2, BTl S8R
// AR5y argv re Al envp re AL

179 if (! (pid=fork())) {

180 close(0);

181 if (open(”/etc/re”,0_RDONLY, 0))

182 _exit(1);  // WRATIFSCAF R, MR HY (/1ib/ _exit. ¢, 10) .
183 execve ( 7/bin/sh” argv_rc,envp rc); // 2N/bin/sh F2fFIEHAT .
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184 _exit(2);

185 )
// R RATITE ) wait O 255 bR 1R E &L, JHR PN FIERE R S (pid)
/) XA A RS PRI A R . & AT RGR PP S AN B . W3R wait O R [EHEAS
/] ET RS, WS

186 if (pid>0)
187 while (pid != wait(&i))
188 /* nothing +/,

// TRPATRNX T, BRI 1 PR AT 25 1R B L T . NI s e — AT,

// R A, BN IR RE PR R R 1S BRI AR AT . X T TR I P RERE G BT
// PLRGE B ) AJRG (stdin, stdout, stderr), FifiJ@E—ANSiG iR BEHAELS, REEHITIT

// /dev/tty0 YEN stdin, FFEHIAL stdout M stderr. FRRIAT RGN /bin/sh. (HIXIKAT T
// SRS A Sk T %5 (UL B 165-167 47) o RGBT RIELT wait O &5, WR

/) FRERE ST E T AT, WERR MR E B R B ETE R ¢ Pl pid Ik TisdT, RESE 17, ARG
/) AREEEAE 2, TERG “OR” BEAEIR .

189 while (1) {

190 if ((pid=fork())<0) {

191 printf(“Fork failed in init\rin”);
192 continue;

193 1

194 if (Ipid) f

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 1

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

3.3 HERFR

3.4 IhNG

X 0. 11 M A%, ik AR 73 b ml 0 BRSO R G —AS MINIX X RS, JfFH I H A
G/ ete/re. /bin/sh, /dev/* DI J—8H%/ete/. /dev/. /bin/. /home/. /home/root/ ] LL¥y
AR R SCE RS, il Linux 817K .
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48T WA (kernel)
4.1 &
5%k 4.1 linux/kernel/B
Name Size Last modified (GMT) Description

3 blk drv/ 1991-12-08 14:09:29
03 chr drv/ 1991-12-08 18:36:09
03 math/ 1991-12-08 14:09:58
E] Makefile 3309 bytes 1991-12-02 03:21:37 m
asm. s 2335 bytes 1991-11-18 00:30:28 m
01 exit.c 4175 bytes 1991-12-07 15:47:55 m
03 fork.c 3693 bytes 1991-11-25 15:11:09 m
mktime. ¢ 1461 bytes 1991-10-02 14:16:29 m
83 panic.c 448 bytes 1991-10-17 14:22:02 m
83 printk. c 734 bytes 1991-10-02 14:16:29 m
sched. ¢ 8242 bytes 1991-12-04 19:55:28 m
61 signal.c 2651 bytes 1991-12-07 15:47:55 m
6] sys.c 3706 bytes 1991-11-25 19:31:13 m
system call.s 5265 bytes 1991-12-04 13:56:34 m
03 traps.c 4951 bytes 1991-10-30 20:20:40 m
Lk vsprintf. c 4800 bytes 1991-10-02 14:16:29 m
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Forp =7 H b AR R R TR R 5

4.2 Makefile 3T

4.2.1 TheEfEy

IR NS S — TR AR 1. 2 RIEAME, fEPBN T LAZ 581K 1. 2 A SR .

4.2.2 R

B 4. 2 linux/kernel/Makefile 3T

| o [O1 [ oo DO [—

—
(=N Nejloo]

=l IS I=]
= o DO [—

—
()]

1S < I

#

# Makefile for the FREAX-kernel.

#

# Note! Dependencies are done automagically by ’make dep’, which also
# removes any old dependencies. DON'T put your own dependencies here
# unless it’s something special (ie not a .c file)

#

# FREAX WK% Makefile 321,

#

#OER! KBOC R R H make dep” HBhEHTH, B2 HE) L BRIFERMHE B . ANEHEIRE S
# MO OC RS BBE L, BRAE SRRSO (B RPAE—AN ¢ STHFIEED
# (Linux JW]H4 0 FREAX, J53K#E Ctp. funet. 1 AT R AR Linux X444 5)

AR =gar  # GNU By —HEHI SO BERE S, A T-00E . B LR N VARS SCAErh dl O

AS =gas  # GNU FIVC9mAS.

LD =gld  # GNU FIEHAH.

LDFLAGS =-s —x # EHFETFIAMSE, —s Bl XA a /A 56 8 . —x WERATE RS .

cc =gcc  # GNU CiES4ikes.

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

# CHPEFRTIEI. —Wall B R A M5 s -0 MRAIET, PLA AR B FNPAT I 1] 5

# —fstrength-reduce LALIGAPATIUYS, HEBREL A H; —fomit—frame—pointer 44 BEIRAF AN EE

# [MHESLIRE: —fcombine-regs B IFATffdn, WD FFAAARIMH; —finline—functions ¥ ]

# A/ )RR B IR N AP s mstring-—insns Linus H CIAMMOLAGETT, LUSA AL ;

# —nostdinc —I../include A BB AL S SO, A X B Fr e Hx& PR (. /include) o

CPP =gcc —E —nostdinc -I../include

# CHATCHIETT . —E HUgAT C arbE, XA HeEn C F2/PdbAT A 2 356 b 21 25 i i B b iy

# B EIRER I e, —nostdine —I.. /include [AH]

# NS 7S make R R a2 TG 1. ¢ SCHFPEA . s IEGMFET o %R0 i dr 2
# Rl gce KM CFLAGS Jrdi e Mk Imix) C AR 4w P8 o AT dlids 1k (=S) , M= s
# HAN IS C ST N IR G ARAS ST BRSO BT = 2R I R 3 SC A 44 A2 S € SCF44
# 2 cnmin ks JE8. —o FonH G U AR, Hrhgk s (5i$@) JE A3 H R E,
# SRR AN &, X B RVERFA 5. ¢ 3T,
.C.S:

$(CC) $(CFLAGS) \

-S -0 $*.s5 §<
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# R, s IEgRE T UG ie . o HAR S, 22 472 SEFNZERE I B AR 2
21 .s.o0:

22 $(AS) —c -0 $*.0 $<

23 .c.o: # UL, * ¢ X% 0 HbsS0fE. AdE 7R,

24 $(CC) $(CFLAGS) \

25 -c -0 $*.0 §<

26

27 OBJS = sched.o system call.o traps.o asm.o fork.o \ # & X HPFCHFA®E 0BJS.
28 panic. o printk.o vsprintf.o sys.o exit.o \

29 signal.o mktime. o

30

31 kernel.o: $(0BJS) # {6 T oEYRSAE OBTS Ja Al H T I i) i 2 1E 82 B H AR kernel. o
32 $(D) -r —o kernel.o $(0OBJS)

33 sync

34

# RN PSR T, S3AT make clean’ I, whaiAT 36——40 1T L4, ZKBRITH M F
# OB SO T em’ SESCPEIMBR A, BRI 5 SO RIS AAFAERI SO, IF HA B R IHER(E -

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) # #HEA chr drv/HZ; #$4T1% H 3% Makefile ) clean ¥,
39 (cd blk drv; make clean)

40 (cd math; make clean)

41

# N A H ARSI T B SO Z MRS R . AT
# A PR GRS sed X Makefile UM CXHRALE H ) FATAEBE, Hth MR Makefile
# SCAEH ### Dependencies’ fTJa MIIFTAAT CRITA 51 JFAIIAT) » JFARK tmp_make

# IGE SO A3 ATHIERD o SRJEXT kernel/ H R FHIEE—A C SCHHUAT gee TiALBEERAE.
# M AR S VR TUA B PP i R AN H bR SCAFAR DGR AR, I HOX LSRN FF 45 make 572
# o TR, PALBERE R A make BN, &5 BRI 2R AH N R RE R S H AR
# SO A4 N B LA OC R —— 1 S AL R AT Sk SO HI AR o FE A 3 & SR8 n 2111 B
# SCfF tmp_make ", AR JE KRR I SO ECGET I Makefile ST

42 dep:

43 sed ' /\#\#\# Dependencies/q < Makefile > tmp make

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) # % chr drv/H 3 N Makefile SCH-WAERIFEHIALEE

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 \
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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

4.3 asm.s X1

4.3.1 ThEeknA

asm. s JL 2R H A HE RS 43 CPU 4430 21 1) 57 WO A B KIS 2 AR, B A P BEES (FPUD
5, 1 ZFE7P S kernel/traps. ¢ FEIFHEHEEVINRR . AT T EAL PR 7 S e T A 2 RE
FRO AR ) C BREORE e, o A BRI A S, AREIE B .

HRBTE Sl T LA A S R AR A W CRR) o RS IRTR H 0-255 2 A I — ANk bR
o Pl int0-—int31(0x00—0x1f) FFAITHRESE i Intel [ & E BB A, 8T 8hir, 15 Intel
FRZ N5 o el CPU FATH54 I HRII 21 55 i 5 1R (1) o Gl 5 70 K iekes (Fault) FIRAEBE (traps) o I
int32—int255 (0x20-0xff) i LA A B e . Linux K int32-int47 (0x20-0x2f) X M. T~ 8259A
rhT I R A R BT SR AE S TRQO-TRQL5; FERFRF g A I RS (system_call) ik
B oA int128 (0x80) .

AARRLSCPE 20 26 Intel £ int0——int16 FIAEE (LA int17-int31 M Intel F4E
AR TR o XN TR S A TRQ R K int32-intd7 (RALFRRLTEE 2 SIAE & B EAE (it
Bhy BERL. WAL, BOHEUMEEESS . BEALE) WA PR, Linux RGP KT int128 (0x80) (1AL EE
P47 kernel/system call. s g5 . AW EAAE LAREER FHEE R I3 .

5 B BX BTSN Z 8T T AR s B R R R W B (BT AR 4 AT TGN
ITREFP 200, HERRAR L esp FRAE P W (A1 i —A4% (B esp0 &) o 43R 2R 1Y) C il do_divide_error
o C Bt ARG, FREHL B L espl AL, BEIN AT #AE S, X EHIHIIEBIRN eax W A7 a5,
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MJEK eax REBORAFBIHERE b0 AEIE L83 fEas AM S, HERIR AT AL EAE esp2 Abo HIEAIH A
do_divide_error O ZHf, FE/FREITUHATIN esp0 HERARETEIEAHERR, THEI T esp3 &b, IFAETIHTR

[E] 3 N (0 27 A7 s 2 iRt il Rl 0 b 8 S[R3 esp2 At

EXHH do divide error ) Z HifE tH A ARG LA & esp0 AR JRIKE N TAE R A C %k

do divide error () KIZ%. 7t traps.c PZREIRIERN:

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

PIHAEXAS C pR BTl il AT B R (A AR IR 5o 7
L AL

eflags

TR (A 3 ik

<€<— esp0

g

C Rk (eax)

<— cspl

ebx

ecx

edx

edi

o

esi

ebp

ds

es

fs

€«<— esp2

error _code

esp0

<— espd

(a) PRI HIAT B 5 R 0

4.3.2 KEZEFE

=
£

o P LR AR A AL PR B 0 LA IR

eflags

F T3 ] s ik

€«— esp0

’

error_code (eax)

€«— espl

C B ¥tk (ebx)

ecx

edx

edi

o

esi

ebp

ds

es

fs

<— esp2

error _code

esp0

€«<— esp3

(b) PR T A H R TR AR IR D0

& 4.1 HiENBHEKRTILRERE

B3R 4.3 linux/kernel/asm. s F2JF

* X K KX

*/

/%

* %

— = =
|l\‘> |»—‘ |O [© |00 |2 | |1 [ Lo DO [—
* *

*/

() 1991

linux/kernel/asm. s

Linus Torvalds

page _exception is handled by the mm,
file also handles (hopefully) fpu-exceptions due to TS-bit, as
the fpu must be properly saved/resored. This hasn’t been tested

asm. s contains the low-level code for most hardware faults

so that isn’t here. This
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/%
* asm. s PRI PSR IO AR s (Bl AR AR IR RS2 AR o T S A fh A AR
* mm ACER), FTUAATEIXE . SRR (AR IXFE) BT TS—ALIMmiE il fpu 54,
* PRIR fpu ZUERHEAT IR AT/ IS AL B, TX S8R AT It

*/

# A SO B RO Intel (BT int0—int16 (IALFE (int17-int31 BMESEHD .
# DIUN 2 e R sy, HIRJEAE traps. ¢ i,

.globl divide error, debug, nmi, int3, overflow, bounds, invalid op
.globl double fault, coprocessor segment overrun

.globl invalid TSS, segment not present, stack segment

.globl general protection, coprocessor error, irql3, reserved

# int0 — CFIXBACEM S XK 4.1(a)) .
# P2 ER A (divide_error) AbFACHS . F557 divide_error’ SEfr & C il FHE
# % divide error Q) gmiE)a A B H b N R4 FR. ~ do_divide error’ PREAE traps.c H.

19 divide error:

pushl § do divide error # P 5GHEE TR ) B8 OB N F%
no_error code: #OIXRAEF SN 0,

xchgl %eax, (%esp) # do divide error Hhlik = eax, eax WAL

pushl %ebx

pushl %ecx

pushl %edx

pushl %edi

pushl %esi

pushl %ebp

push %ds # ! 6B EASAMERE S 4 N7

push %es

push %fs

pushl $0 # “error code” # FFHEEIIARL.

lea 44 (%esp), %edx # ORI IR IR A HERR TR AT B, IR AR

pushl %edx

movl $0x10, %edx # LA B BOE PR TT

mov %dx, %ds

mov %dx, %es

mov %dx, %fs

call *%eax # A C K% do divide error().

addl $8, %esp # ARMERFR BN FOPTR N T AR A £s ARRAL.

pop %fs

pop %es

pop %ds

popl %ebp

popl %esi

popl %edi

popl %edx

popl %ecx

popl %ebx

popl %eax # PR JEOR eax 2.

iret

# intl — debug WAL A AHEITFER F.

53 debug:

pushl $§ do int3 # do_debug
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61
62
63
64

65
66
67
68

jmp no_error code

# int2 — JEBFMCH BTN A
_nmi:

pushl $§ do nmi

jmp no_error code

# int3 — [d] debug.
_int3:
pushl $§ do int3
jmp no_error code

# int4 —— Y H A AL BEPITN
_overflow:

pushl $ do overflow

jmp no_error code

# inth — LA AT A
_bounds:

pushl $ do bounds

jmp no_error code

# int6 —— LRERIERR 2 MR D A
_invalid op:

pushl $§ do invalid op

jmp no_error code

# int9 —— PRALERARBOE A TN A
_coprocessor segment overrun:
pushl $§ do coprocessor segment overrun
jmp no_error code

# intls —

_reserved:
pushl $§ do reserved
jmp no_error code

# int45 —— (32+13) FAPMOERES KR H I T,

85 _irql3:

pushl %eax

xorb %al, %al

outb %al, $0xFO

movb $0x20, %al

outb %al, $0x20

jmp 1f # XA Bk R AR ZE AR .
1: jmp 1f
1: outb %al, $0xA0

popl %eax

jmp coprocessor error # coprocessor error JFURIEAS AR, ILE AR

# (kernel/system call.s, 131)

# LUN P IRr/E U I 2 A5 P bR [ bk 2 R HERT 5 I N HERG,  TRTIH IR [ 4 7 0K R A5 3
# int8 — WM.  CRIXBAIE S XS IE 4. 10)) .
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97

98

99
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144

—_
~

—_
S
ol

_double fault

pushl $ do double fault # C EREHEE AR .

error_code:
xchgl
xchgl
pushl
pushl
pushl
pushl
pushl
push
push
push
pushl

%eax, 4 (%esp)
%ebx, (%esp)
%ecx

%edx

%edi

%esi

%ebp

%ds

%es

%fs

Y%eax

lea 44 (%esp), %eax

pushl
mov1

%eax
$0x10, %eax

mov %ax, %ds

mov %ax, %es

mov %ax, %fs

call
addl

*%ebx
$8, %esp

pop %fs
pop %es
pop %ds

popl
popl
popl
popl
popl
popl
popl
iret

%ebp
%esi
%edi
%edx
%ecx
%ebx

Y%eax

# error code <> %eax
# &function <-> %ebx

# error code # S A
# offset # R IR P b HE A HEAR R ET AL A FR .

#OE WA SR BUERETT -

# AN C B, B O AR,
# OHERHRET O AR R RCE. s WAL

# S C Aot L.
#OPH A .

# intl0 — TCRIIMESIRES B (TSS) .

_invalid TSS:

pushl $§ do_invalid TSS

jmp e

#intll — B

~segment not

rror_code

RAFEE.

present:

pushl $§ do segment not present

Jmp e

# int12 — ME

rror_code

FRBUH %

_stack segment:
pushl $§ do stack segment

jmp e

# intl13 — AP

_general prot

rror_code

ection:

pushl $§ do general protection

jmp e

rror_code
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int7 — WAAEAE ((device not available) fF (kernel/system call. s, 148)
intl4 — TR (page fault)7F (mm/page. s, 14)

intl6 — PpabFEES4E R (coprocessor error)fF (kernel/system call.s, 131)
B W int 0x20 ( timer interrupt)7F (kernel/system call. s, 176)
R int 0x80 ( system call)fF (kernel/system call. s, 80)

433 EEER

4.3.3.1 Intel REHR B2 EX
XA T Intel LRE WA & ARSI, WK 4. 2 PR,

H H H = H

£ 4.2 Intel IREBIPHIS E X

SN TREs EA S 3t &5 Ui
0 Devide error e SIGFPE | iFATRR LAZ IHRAEIN = A2
) Debug b2 BIF STCTRAP ?ﬁﬂif?i%F?f%iEEE%%ﬂﬁfﬁﬁﬁ, WHE & A fF s
[l eflags 1 T & = AL IXAN T
2 nmi fili EHANT] BE Al B NMT A=
3 Breakpoint PR | SIGTRAP | Hili 484 int3 Fo4E, 5 debug ALPEAHIAE
4 Overflow BF | SIGSEGV | eflags {ii ks OF 5.
5 Bounds check Wi | SIGSEGV | S-hk3I Rtk LU 51 .
6 Invalid Opcode Wk | SIGILL | CPU $RAT I A HL— AN Jo AR K 8 2 R A i

WRALELE, TIPS . 78 R L T 2377 %
e (a) CPU BRI/ ML RHR A1 H EM B AR,
FEX e O T AL BERE > Y 2 S B R 4

7 Device not available | & | SIGSEGV () WP A TS M7 B R AR A, CPU &3] WALT 5
N REIRS o AERXFMEILT, AP 75 0 2 Y
YA BLES FRAS

8 Double fault MebE | STGSEGV | WUib 4 .

9 Coprocessor segment i STGFPE AL B SR BOE H .

overrun

10 Invalid TSS WiBE | SIGSEGV | CPU Vi R 5t TSS Ak

11 Segment not present [l SIGBUS IR T I 4R I BEANAFALE

12 Stack segment Wb | STGBUS | MEAR BEANTEAE R -1k AR B

13 General protection Wk | SIGSEGV | WAT T4 80386 {RIM ML (RS MRS,

14 | Page fault Wb | SIGSEGV | TAFENAE.

15 Reserved

16 Coprocessor error il SIGFPE | PhibHEgs & H ik H i e = 5 5] .

4.4 system_call.s 2%

4.4.1 IheEEREIR
RNFEF EE SRS (system call) i int 0x80 BN HACFEFE UL M A5 S A MALEE, R4S H
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TN RGIIREMR)ZFE 10, 20l /& sys_execve Al sys_forko B4 H T AbBEREFESANPI B Ab BEZS A4S (int
16) « WAANELE (int7) « WA (int32) o BEALIKT (int46) « AL WT (int38) il WAL BERE Y

ST (system call. coprocessor error. device not available), ACFEFEILAS b 2Eseh
AR C PREUC IR PAEHE S, WSS HURAHERR, RIS C sREAT AN Thae AL 2, AbEER [A]
S TR M BT A A AL, SHE SN —AME 5 BT A BRI AT A5 5

XA R R AT S TRQ AR, JCARBEIE RS v 56 2 i) T2 )05 - 8259A A Ik 45 ARG 1F v by

PEHI 742 EOT, ARSI C RREUAEBERE S o T I B e IRt 20 24 BT AT 55 1R 5 5o P BEA T AL D Ak
H,

4.4.2 REZERH
BIZ% 4.4 linux/kernel/system call. s &%

1 /%

2 * linux/kernel/system call.s

3 %

4 * (C) 1991 Linus Torvalds

5 %/

6

T /%

8 * system call.s contains the system—call low—level handling routines
9 * This also contains the timer—interrupt handler, as some of the code is
10 * the same. The hd- and flopppy—interrupts are also here
11 *
12 * NOTE: This code handles signal-recognition, which happens every time
13 * after a timer—interrupt and after each system call. Ordinary interrupts
14 * don’ t handle signal-recognition, as that would clutter them up totally
15 unnecessarily.
16 *
17 * Stack layout in ’'ret from system call’ :
18 *
19 = 0 (%esp) — %eax
20 =* 4 (%esp) — %ebx
21 * 8 (%esp) — %ecx
22 * C(%esp) — %edx
23 % 10 (%esp) — %fs
24 * 14 (%esp) — %es
25 % 18 (%esp) — %ds
26 * 1C (%esp) - %eip
27 =% 20 (%esp) — %cs
28 % 24 (%esp) — %eflags
29 * 28 (%esp) — %oldesp
30 * 2C (%esp) — %oldss
31 */

/%

* system_call. s AFEE RG] (system—call) IR FREF. T SEAUS ELESEEL, PTLL
s [fi) I AL 4 Nt b T AR B (timer—interrupt) AR . AEASE RN AE (0 v B b B R P /X L

*
* R IXBAUHAL LS T (signal) YU, FERERI B WA R SEif HI 2 Ja #8 AT DU — M
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48
49
50
51
52
53
54

* RIS S IFA B S

*

* MRGIFHIRF] C ret from system call’ ) WFHEFRHI NI FTT 19-30 47,

*/

SIG_CHLD =

EAX =
EBX =
ECX =
EDX =
FS =
ES =
DS =
EIP =
CS =
EFLAGS =
OLDESP =
OLDSS =

17

0x00
0x04
0x08
0x0C
0x10
0x14
0x18
0x1C
0x20
0x24
0x28
0x2C

PO, R8s RGEIE R L o

B O SR AT T .

# DUNIXSRAT S 45 (task_struct) HACE w2 {H .

state =0
counter = 4
priority = 8
signal = 12
sigaction = 16
blocked = (33*16)

# these are offsets into the task—struct

#

# MUST be 16 (=len of sigaction)
# PHIEME SO il = .

# LLUTFE XAE sigaction g5 (MWL = .

# offsets within sigaction

sa_handler = 0
sa mask = 4

sa flags = 8
sa_restorer = 12

nr_system calls = 72

/%

* 0k, I get parallel printer interrupts while using the floppy for some

# Linux 0. 11 BRAAZH I RS0 FH R EL

* strange reason. Urgel. Now I just ignore them.

*/
/%

* UF T, AR IR RSB T AT RO T, ARARRE. W, BAEANVE

*/
# 5 XA H R,

.globl system call, sys fork, timer interrupt, sys execve
.globl hd interrupt, floppy interrupt, parallel interrupt
.globl device not available, coprocessor error

# HRM RS WS
.align 2 & NAFE 4 5%

bad sys call:

movl $-1, %eax

# eax E-1, BHPK.
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94
95
96

97
98
99

100

102
103
104

iret
# EHPATHERERPAD . HERER schedule 7F (kernel/sched. ¢, 104) .
.align 2
reschedule:
pushl $ret from sys call # ¥ ret from sys call HJHilEAKE.
jmp _schedule
#t int 0x80 ——linux RGN & G int 0x80, JFTE eax N MHS) .
.align 2
_system call:
cmpl $nr_system calls—1, %eax  # i FH*5 a0 50 H VG B 05 BAE eax B -1 FFRH .
ja bad _sys call

push %ds # RAT IR B T A7 AR EL
push %es
push %fs

ebx, ecx, edx WG RGP HIAH I 1) C 18 5 A FH 24
push %ebx, %ecx, hedx as parameters

to the system call

set up ds, es to kernel space

ds, es $i7 i WA 2 Bt (42 R 15 & vh 2l BUHAAT)

pushl %edx
pushl %ecx
pushl %ebx
mov]l $0x10, %edx
mov %dx, %ds
mov %dx, %es
movl $0x17, %edx # fs points to local data space
mov %dx, %fs # s fa1n) R A B ORFRR A58 h B s Beid 1)
# FIIX A E RSN S g HHMbE = sys call table + %eax * 4. ZWAHIR G .
# WV C FEFH ) sys_call table 7E include/linux/sys. h /1, Hirfig LT —AMuds 72 A
# RV C ALBE R B k£ 2H 3%
call sys call table(, %eax, 4)

H OH H H R

pushl %eax # ARSI A
movl current, %eax # BUYETES GIEFR) Bl 45 ik eax.

# R 97-100 17T & F UAMTES WIS TIRE . WRATEMRAIRE (state AT 0) 3t LPATHIERET .
# WIRAZAT A 2R ASA counter [221(H4E T 0, NIt 20T I S LR

cmpl $0, state (%eax) # state
jne reschedule
cmpl $0, counter (%eax) # counter

je reschedule
# DU FXBAREHAT ARG C BECRIF 5, X5 R AT b 2
ret from sys call:
# SIS EAT S5 R AT S5 task0, WIEENIAS X Hi AT 5 807 AR, B R[],
# 103 17 LW task XJN C B i task [ 144, H#E5IH task A4 TF51H task[0].

movl _current, %eax # task[0] cannot have signals
cmpl  task, %eax
je 3f # [T (forward) Bei Blkr5 3.

# IO S YRR AR AT ARG AR W R PP Je 77 B o SR B ] ) gl T
# ORI, AR SR A AL B . X LR AT A O T AU BUEFERT 0x000F
# (RPL=3, Jaid, &5 1 DBLUREBED) . WERAE B R TR o

cmpw $0x0f, CS (%esp) # was old code segment supervisor ?
jne 3f

# WURJEHERRBOE BTN 0x17 (B RIHERRASZE ] P A B ), TR .
cmpw $0x17, OLDSS (%esp) # was stack segment = 0x17 ?
jne 3f

# R IX BT (109-120) HYH L 1 5 BCS AT 55 450 P A5 5 A2 B (32 A7, BRAAUER 1 RIS S)
# ARG AT a5 s BLZE (BEilO 1, BHIEA RVFRIE S0, B EE R MG S E, /5
# RE S ETZE SN ES (B 0) , &EHFIEESHEEANSEZ A do_signal O .

# do signal ) fF (kernel/signal.c,82) W, HZBEAHE 13 MARKIME R
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149
150
151

mov] signal (%eax), %ebx # OUE S K =Debx, L ARE 1 AfES, 32 MES.
movl blocked (%eax), %ecx # DUPHZE (FEMD 15507 =Decx.
notl %ecx # R
andl %ebx, %ecx # PTG S
bsfl %ecx, %ecx # MEAL (57 0) JFERFAIE, HRdwF 1 6L,

# 47, W ecx CRENZA M IMFE(E CHPZEJLAL 0-31) &
je 3f # WA ST W ATk IR H
btrl %ecx, %ebx t HAi%fEYS (ebx AR signal &) &
mov] %ebx, signal (%eax) t FHRAE signal /72 K{E B =»current—>signal.
incl %ecx # OBES IR 1 ITIRR$ (1-32) .
pushl %ecx # 5 S ENARRAE NI do_signal IS4 —.
call do signal # H C BREUE 54 BFEY (kernel/signal. ¢, 82)
popl %eax # SR HE S .

3: popl %eax
popl %ebx
popl %ecx
popl %edx
pop %fs
pop %es
pop %ds
iret

gt intl6 — FHIXBACHD AL BE P AL B AR A I B (E T o BRI PAT C B% math_error ()
# (kernel/math/math emulate. c, 82), R[FIFHBEFEF] ret from sys call AbZkEHAT .
.align 2
 COprocessor error:

push %ds

push %es

push %fs

pushl %edx

pushl %ecx

pushl %ebx

pushl %eax

movl $0x10, %eax # ds, es B AR NAZEHEEL .

mov %ax, %ds

mov %ax, %es

movl $0x17, %eax # s BRI RMEEE B CHEERE P I EAEBO .

mov %ax, %fs

pushl $ret from sys call # = FfiAH IR [EIF A K.

jmp math_error # HAT C B math_error () (kernel/math/math emulate. c, 37)

gt int7 — WRANTELLEB P2 ANTELE (Coprocessor not available)
# U0 RAEHI T A4 CRO 1 EM bR EAL, W24 CPU $4T—™ BSC # X454 Wt &5l Kk iZ bW, XFE
# ] DI LA LR AN W AR BERR AL ESC #% X FR 4 (169 1T)

# CRO [ TS hr& /e 7E CPU SATAT A5 S 3 I B B 1) o TS AT LU KA 2 A1 A B P AR BESS N 2% (TR 30
# 5 CPU IEAEPATIAESSANILEL 1o 4 CPU fEIsAT — ML AR 2RI TS BAZ T, eyl Rz,
# LI NAZ K AT 55 AL B2 HATIRES (165 47) o &L (kernel/sched. ¢, 77) HH IR 16HH
# W SR B BIAR S ret from sys call AT N & CREIFFAAEEES)
.align 2
_device not_available:
push %ds
push %es
push %fs
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pushl %edx
pushl %ecx
pushl %ebx
pushl %eax
movl $0x10, %eax # ds, es B AR NAZEHEEL .
mov %ax, %ds
mov %ax, %es

movl $0x17, %eax # s BNIRI R AP B GHESFE P I BB«

mov %ax, %fs

pushl $ret from sys call # 1 BkiE ki H IR [ HHE A

clts # clear TS so that we can use math
movl %cr0, %eax

test]l $0x4, %eax # EM (math emulation bit)

# WRAE EM g b, WP 55 P AR BE A IR
je math state restore # 4T C Bfi% math state restore() (kernel/sched. c, 77) .
pushl %ebp
pushl %esi
pushl %edi
call math emulate # A C % math emulate (kernel/math/math emulate.c, 18).
popl %edi
popl %esi
popl %ebp
ret

gt int32 — (int 0x20) WP WTACERET . o WiiR 415 & O 100Hz (include/1inux/sched. h, 5),
# SENS T 8253/8254 4 7F (kernel/sched. ¢, 406) &b ¥TEAALIK . TRIIX L jiffies B 10 ZFbhN 1.
#OXBACER: jiffies BE 1, RIELAPWITEAZ 8259 I8y, AR5 H M ATdF AT S50/ H

# CPR% do_timer (long CPL) o 4l FH & [F] I 2o AL A5 5 .

.align 2

_timer_interrupt:
push %ds # save ds, es and put kernel data space
push %es # into them. %fs is used by _system call
push %fs
pushl %edx # we save %eax, %ecx, %edx as gcc doesn’ t
pushl %ecx # save those across function calls. %ebx
pushl %ebx # is saved as we use that in ret sys call
pushl %eax
movl $0x10, %eax # ds, es B NIERMINZEIEE.

mov %ax, %ds
mov %ax, %es
movl $0x17, %eax # s BN RBEEEE GHERPINEHREBD .

mov %ax, %fs

incl jiffies

# T W IS SR E 8 EOT, B DL BT B i A 4 iz b o i
movb $0x20, %al # EOI to interrupt controller #1
outb %al, $§0x20 # FEAEM A5 OCW2 1% 0x20 Ui I .

# R 3 A A FERT IR AR (0 51 3) FF A MERR, 1E do_timer (IZHL.

mov] CS (%esp), %eax

andl $3, %eax # %eax is CPL (0 or 3, O=supervisor)

pushl %eax

call do timer # “do timer (long CPL)’ does everything from
addl $4, %esp # task switching to accounting ..

jmp ret from sys call
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#itt IXE sys execve O RAH . W Wi RS > IAUS TR EHE I S0 C B2 do_execve () o
# do execve ) fF (fs/exec. c, 182) .

199 .align 2

200 sys_execve:

201 lea EIP (%esp), %eax

202 pushl %eax

203 call do _execve

204 addl $4, %esp # R AR EIP {H,
205 ret

206

gt sys fork O A, HTAIE TS, & system call IhEE 2. JRIEAE include/linux/sys. h Hi.
# EAEIH C %k find_empty process (), HUfF—ANEtFES pide #5167 40 00 wd B H AiE55 504
# . ARSI copy_process () B IHER

207 .align 2

208 sys_ fork:

209 call find empty process # YiH find empty process() (kernel/fork. c, 135) .
210 testl %eax, %eax

211 js 1f

212 push %gs

213 pushl %esi

214 pushl %edi

215 pushl %ebp

216 pushl %eax

217 call copy process # W C #R%L copy process() (kernel/fork. c, 68) o
218 addl $20, %esp # LITIXE AT AN A

219 1 ret

220

#itt int 46 — (int 0x2E) WEAL T ACEIRRIY, Wi RELE P &K TRQ14. (kernel/blk drv/hd. c) .
# 5T 8259A HR T I AR R A g R AR R T i 4 (EOT) , AR JE HUR & do_hd H IR EFREH N edx
# A AR, JEE do hd 4 NULL, 35T edx BREHREN S A W AZS, W% edx BRAIR
# unexpected hd interrupt (), H T ~H45E . BHJE M 8259A 05 i BOI #54, JFH edx
# FREME MRS read intr(). write intr () B{ unexpected hd interrupt ().

221 hd_interrupt:

222 pushl %eax

223 pushl %ecx

224 pushl %edx

225 push %ds

226 push %es

227 push %fs

228 movl $0x10, %eax # ds, es B NHNZEIEE.
229 mov %ax, %ds

230 mov %ax, %es

231 movl $0x17, %eax # fs BN IR R S8 B
232 mov %ax, %fs

# TR s B I A SR B 30 EOT, B LAIX L T R 384 4k i Al T
233 movb $0x20, %al

234 outb %al, $0xA0 # EOI to interrupt controller #1  # %M 8259A,
235 jmp 1f # give port chance to breathe

236 1: jmp 1f # SEREH .

237 1: xorl %edx, %edx

238 xchgl do hd, %edx # do hd & X h— N REGRE, BHRE read intr O B5f

# write intr Q REHbE. (kernel/blk drv/hd.c)
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239
240
241
242
243
244
245
246
247
248
249
250
251

# JHF edx 2FE S 0K do hd FR4HAS = E A NULL,

testl %edx, %edx # MR BB ST 2 E N Nul .
jne 1f # &=, NWHMEFREM48 M C BR%L unexpected hd interrupt ().
movl $ unexpected hd interrupt,%edx # (kernel/blk drv/hdc, 237).
1: outb %al, $0x20 # 2% 8259A T EE IS BOT $54 (S5 RBEMEPI)
call *%edx # “interesting” way of handling intr.
pop %fs # AJAH do hd ¥8 W C BR%L.
pop %es
pop %ds

popl %edx
popl %ecx
popl %eax
iret

gt int38 — (int 0x26) HALIKS)AS DT AL FRLE,  wi A b ki sk TRQ6 .
# AN RS b R A AR BESEA —FF . (kernel/blk_drv/floppy. c) .
# HJcin) 8259A Hr A T s A v RIL EOT $84, ARG HUAE R do floppy "I EREHREN A eax
# A EEeh, JEE do floppy 4 NULL, #EEHIMT eax BREUREH G A W=, W4 eax IR{ETE )
# unexpected floppy interrupt (), HTERHEFEE. MERH cax TR AYKE: rw_interrupt
# seek interrupt,recal interrupt,reset interrupt i{ unexpected floppy interrupt.
_floppy interrupt:
pushl %eax
pushl %ecx
pushl %edx
push %ds
push %es
push %fs
movl $0x10, %eax # ds, es BN A RZ R B

mov %ax, %ds

mov %ax, %es

movl $0x17, %eax # s B ARHEF RS EPRE.

mov %ax, %fs

movb $0x20, %al # 2% 8259A RIS BOT $54 (S5 RAEMEPI)
outb %al, $0x20 # EOI to interrupt controller #1

xorl %eax, %eax
xchgl do floppy, %eax # do floppy A—pREFRES, KRR prab 3 C R ERE Y,
# JUE eax FFAEA ST WK do floppy $REMEREE .
test] %eax, %eax # 3 bR EFE £l 2 T=NULL?
jne 1f # 52, W49 C PR %L unexpected floppy interrupt().
movl $ unexpected floppy interrupt, %eax
1: call *%eax # “interesting” way of handling intr.
pop %fs # EAJIAH do floppy 45 ) 1 pREL
pop %es
pop %ds

popl %edx
popl %ecx
popl %eax
iret

#Haf int 39 —— (int 0x27) JRAT PP WAL BRESY, X R rp i kA5 5 TRQT7.
# ORI WAZIE ARSI . 31X B UE R I% BOT 454,
_parallel interrupt:

pushl %eax
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282 movb $0x20, %al
283 outb %al, $0x20
284 popl %eax

285 iret

443 EEER

4.43.1 GNU CHRIBFH 32 R FHtAK
KRR ATET (R4 &5 78, 32 7 FhEIIE RS2 «

AT&T: immed32(basepointer, indexpointer, indexscale)

Intel: [basepointer + indexpointer®indexscal + immed32]

A T U B A . immed32 + basepointer + indexpointer * indexscale
LEN I, AT ES BT X7 B, {H immed32 Fl basepointer X FHAIH —/MifE. LLF2—
L1
o X —AMEEM C il 75 A T4k
AT&T: booga Intel: [ boogal
W AR NRIG SN gRE P 52lEE (2)R) C A8H (booga) 7712,
0 X} AR AF A N AR I I A7 Tk

AT&T: (%eax) Intel: [eax]
o I FF A H ) N A A L S — AN
AT&T: variable (%eax) Intel: [eax + variable]
o 1E—MEEHEE H F-ak—ME C(HEBIE S D
AT&T: array(, %eax, 4) Intel: [eax*4 + array]
o {F H H BT MW F% & -
X CiEE: *(p+l) Hrp 2R RS char *
AT&T: W) AT&T #%3%: 1 (%eax) HH eax 42 p HIfH. Intel: [eax+1]

o FE—A 8 TN — LR B b TR E 74T P eax HEFREMIERS, ebx FEFET
FHE LS PR A2 ik«

AT&T: array (%ebx, %eax, 8) Intel: [ebx + eax*8 + array]

4.5 traps.c EFF

4.5.1 IhEekniR

452 KIEER
BIFK 4.5 linux/kernel/traps. c 12F

Ilinux/kernel/traps. c

% % % %

(C) 1991 Linus Torvalds

[OT [ Qo DO [

*

/
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J*
* 'Traps. ¢’ handles hardware traps and faults after we have saved some
* state in 'asm s’. Currently mostly a debugging-aid, will be extended
* to mainly kill the offending process (probably by giving it a signal,
* but possibly by killing it outright if necessary).
*/

/%

* fERESY asm. s HORAE T 20REIG, ATE AR A BEAE AR B pF A b H 32 22 T H K,
s DUSRA IR EE SRR (EERENRIE—ME T, HACRLEM S HHERID
*/

#include <string.h> /)RR, ET R LT —H A B EAE R A RS
#include <linux/head.h> // head 330, E X T 5 head. s FEFRIARFTL4G CH C F2E%.
#tinclude <linux/sched.h> // WERETKCMH:, & X TAES LR task structs HIURIESS 0 FIEHE,

/] A SR MR R A R O ).
#include <linux/kernel.h> // PIIZLCAF. EF —Le A% H R EUM ETE € Lo

#include <asm/system.h> // RGLAF. & LT & E B IRTE/ A W1 A 200 g0 %
#include <asm/segment.h> // BCEVELICME. € X T RBAF AL 2 B AE B RN 207 9% bR 2T
#include <asm/io.h> /7 BN/ Sk SR e SCREAF s DN/ T G E ]

// BARHEAE LT =AM IG5 A R . A AN I G (M SE A TRV WA 3R 5 B2 DL I % .
// BB seg ik addr AEH—N T
ftdefine get seg byte(seg, addr) ({ \
register char res; \
_asm__(“push %%fs;mov %%ax, ¥%fs movb %%fs:%2, %%al pop %%fs” \
:"=a” (__res): (seg), “m” (x(addr))); \

__res;})

ad

// BB seg ik addr AL —NKF (4 FF) .

28 #idefine get seg long(seg, addr) ({ \

29 register unsigned long  res; \

_asm__(“push %%fs; mov %%ax, %%ts movl %%fs:%2, %%eax; pop %%fs” \
:"=a” (__res): (seg), “m” (x(addr))); \

__res;})

ad

/) W fs BeApAeas e GEEERT) o
#tdefine _fs(O) ({ \
register unsigned short  res; \

_asm__(“mov %%fs, %%ax”: =a” (__res):); \

_ res;})

// PR ESLT —Lepg B 5T,

int do exit(long code); // (kernel/exit.c, 102)

void page exception(void); // [22]

// AR EX T —serp W b 3R R Y, fCRSZE (kernel/asm. s B system call.s) i,

void divide error (void) ; // int0 (kernel/asm. s, 19) .

void debug(void) ; // intl (kernel/asm. s, 53) .

void nmi (void) ; // int2 (kernel/asm. s, 57) .
46 void int3(void); // int3 (kernel/asm. s, 61)

void overflow(void) ; // int4 (kernel/asm. s, 65) .
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48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

void bounds (void) ; // inth (kernel/asm. s, 69) .

void invalid op(void); // int6 (kernel/asm. s, 73) .

void device not available(void); // int7 (kernel/system call.s, 148),
void double fault (void); // int8 (kernel/asm. s, 97) .

void coprocessor segment overrun(void); // int9 (kernel/asm.s, 77).

void invalid TSS (void) ; // int10 (kernel/asm.s, 131).

void segment not present(void); // intll (kernel/asm.s, 135).

void stack segment (void); // intl2 (kernel/asm. s, 139).

void general protection(void); // intl3 (kernel/asm. s, 143).

void page fault(void); // intl4 (mm/page. s, 14).

void coprocessor error (void) ; // intl6 (kernel/system call.s, 131).
void reserved(void) ; // intl5 (kernel/asm. s, 81).

void parallel interrupt (void); // int39 (kernel/system call. s, 280).
void irqgl3(void); // int45 PpAbEEZs WAL EE (kernel/asm. s, 85) o

/) G REE HSRATEN A P i 2 R AR 5. ARSI EIP. EFLAGS. ESP. fs BX %17 aefi.
/) BORIEENE . B, 3RS pids AT4 5. 10 FHTEA . a0 R HERZE ) EdR B, )ik
// FTED 16 IR N 25 .

static void die(char * str, long esp ptr, long nr)
{
long * esp = (long %) esp ptr;
int 1i;
printk ( "%s: %04x\n\r”, str, nr&Oxffff) ;
printk ("EIP: | t%04x : %p \nEFLAGS : | t%p \nESP: \ t%04x:%p\n”,
espll], espl0], espl[2], esp[4], esp[3]);
printk ("7s: %04x\n”, _£s());
printk (“base: %p, limit: %pl\n”, get base(current->1dt[1]), get 1imit (0x17));
if (espl4] == 0x17) {
printk(“Stack: 7);
for (i=0;i<4;i++)
printk(“%p 7, get seg long(0x17, i+(long *)esp[3]));
printk (“\n7) ;
}
str(i);
printk ("Pid: %d, process nr.: %d\n|r’, current->pid, Oxffff & i) ;
for (i=0;1<10;i++)
printk ("%02x 7, 0xff & get_seg byte(esp[1], (i+(char *)esp[0])));
printk (“\nlr?) ;
do exit(11); /% play segment exception */
}

// LARIXEELL do T3k I R U X6 I 44 FR A 7 A BRI FH 1R C e AL
void do double fault(long esp, long error code)

{

die(“double fault”, esp, error code) ;

}

void do general protection(long esp, long error code)

{

die(“general protection’, esp, error code) ;

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

{

die(“divide error’, esp, error code);

}

void do int3(long * esp, long error code
long fs, long es, long ds,
long ebp, long esi, long edi,
long edx, long ecx, long ebx, long eax)

int tr;

—asm_ (“str %%ax”: "=a” (tr): 77 (0)); // BWUESFALEDtr.

printk (“eax|t\tebx |t \tecx\t\tedx\n\r¥Sx\t%8x\ t%8x\ t%8x\n\r”,
eax, ebx, ecx, edx) ;

printk (“esi|t\tedi |t \tebp\t\tesp\n\riSx\t%8x\ t%8x\t%8x\n\r”,
esi, edi, ebp, (long) esp);

printk (“\n\rds\tes\tLs\ttr\n\r¥dx\ thdx\ th4x\ t%dx\n\r”,
ds, es, fs, tr) ;

printk ("EIP: %8x  CS: %4x EFLAGS: %8x\n\r”, esp[0], esp[1], esp[2]);

}

void do nmi(long esp, long error code)
{

. V4 - 7
ie(“nmi”, esp, error code) ;

}

void do_debug(long esp, long error code)
{

die (“debug’, esp, error_code) ;

}

void do overflow(long esp, long error code)
{

die(“overflow”, esp, error code) ;

}

void do bounds(long esp, long error code)

{

die (“hounds’, esp, error code) ;

}

void do_invalid op(long esp, long error code)
{

die(“invalid operand’, esp, error code) ;

}

void do device not available(long esp, long error code)

{

die(“device not available’, esp, error code) ;

}

void do coprocessor segment overrun(long esp, long error code)
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. Y 7”7
die(“coprocessor segment overrun’,esp, error code) ;

void do invalid TSS(long esp, long error code)

die(“invalid 7SS’ esp, error code) ;

void do segment not present(long esp, long error code)

die (“segment not present”’, esp, error code) ;

void do stack segment (long esp, long error code)

die(“stack segment”, esp, error code) ;

void do coprocessor error(long esp, long error code)

if (last task used math != current)
return;
die(“coprocessor error’, esp, error_code) ;

void do reserved(long esp, long error code)

{
die (“reserved (15, 17-47) error”, esp, error_code) ;

}

// RS (FEHED HWRE PG R . WE S WRHTT ChiimE) .

// set trap gate() 5 set system gate () I EE X HILETHIH W E RN N 0, Ja& At 3. Kk
// Wi BEEER I int3. % H P over flow Fil 5 HU A W1 bounds B] BLHIATAFR 2 P22

// XA R BN S AN 4n 27 (include/asm/system. h, 36, 39) o

void trap_init(void)

{

int 1i;

set trap gate(0,&divide error);

set trap gate (1, &debug) ;

set_trap gate (2, &nmi) ;

set system gate (3, &int3) ; /% int3-b can be called from all %/
set system gate (4, &overflow) ;

set system gate (5, &bounds) ;

set trap gate (6, &invalid op);

set trap gate(7,&device not available);

set trap gate (8, &double fault);

set trap gate(9,&coprocessor segment overrun) ;
set trap gate(10, &invalid TSS) ;

set trap gate(ll, &segment not present);

set trap gate (12, &stack segment);
set trap gate (13, &general protection);
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199 set trap gate (14, &page fault);

200 set trap gate (15, &reserved) ;

201 set trap gate (16, &coprocessor error) ;

202 for (i=17;i<48;i++)

203 set trap gate(i, &reserved); // ¥ int17-48 HIFEPF 131 &l reserved.
204 set trap gate (45, &irqgl3);

205 outb p(inb p(0x21)&0xfb, 0x21) ; // VT 8259A I TRQ2 KT K
206 outb (inb_p (0xA1) &0xdf, 0xA1) ; // FCVFAN 8259A t5 v ¥ TRQL3 HHHTiE K
207 set trap gate (39, &parallel interrupt) ;

208 }

209

453 HEER
4.5.3.1 MARCHENELRER

FAT g A Z AU R S G R FEAAS N -

asm( “V_gnit]”
DRI AT AR
D HINTT AR
D SHHEMIN A A )

KL AT, SRR T RN UL

aSHl(”Cld\n\t” ”rep\n\t” ”Stol”
D /x WA A x/
. 7¢” (count-1), “a” (fill value), ”D”(dest)

1 "%ecx”, "%edi”) ;

Bl —rm— ks
asm(“cld\n\t” “rep\n\t” “stosl”

X A gy, LIS T, SRR
Dk WA A A +/

Wi B BRI G FE 7 3 H 2 H 25 1748
. 7¢” (count-1), “a” (fill value), ”D”(dest)

X HLIRATE count—1 MEINZLE] ecx TArasH, fill_value MN#EZE| eax H, dest JE] edi H. Hft
2L gee g BERREIT ZMMOXFE R I ANETRATH S ? KA gee 7R BT A frds o B iy DAt AT £
Pett, Bl £i11_value (A GECALE eax o WIHEA—MERERT IS, gee HinT BEAEBEMEIA EAE
R eax, IXFEALAT DAAERERAEFA 0 H — A mov] 1A,

1 "%ecx”, "%edi”) ;

XA R gee KA AP IEHE LA T,

IRATRENE 2 ANEAE gee MTEREIX LT A asiieett A )5, IXHISLRE X gce MIPLALEAER P Bh. LA
e LR n] Be S FH B 1 FF A7 A A A
a  eax, b  ebx, c  ecx, d edx, S esi, D edi,

o, r AT EE, g eax, ebx, ecx, edx BYA AR, A eax 5 edx BKE (64 fi7),
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m NAE, o WARFFRIIMWAESME, T HE(0-31), J W E(0-63),
K H%00-255) L #%(0-65535), M % (0-3), N EH(0-255) (1 FA5H%D ,
0 A (0-32),

NP FAS AR A R AR B AN A7 A7, A& ik gee ARIESRE .

asm(“leal (%1, %1, 4), %0~
e ()
() -

XAl LUIRH Pk x 3¢ 5. [ leal (rl, 12,4), r3iBAJRR rl+r2xd = r3 ]

HA"%0”, "%1”7 J& 48 gee HBh MBI A7 A7-25 o 45 IO 2 M HH 2 47887 510 N ZE B4 A3 R BL7%0”
. FrLOX B %1 AR x BRI FAr 5, 7%0" Ronii 277 8% o S 27 A7 S AR Ay — 2
G145 AN TFAEAR AL 0 5O AR, WU B A S AR N — R P A2 a8 . TSR gee ¥ r
FaEh eax [, IS4 LR GniEa) & SCHT A -

“leal (eax, eax,4), eax

W EPATI RIS A AR B gee UMy, SRR ZEAE asm £55 5V volatile
P anik

asm volatile (se++-* )
B TR I A -

asm___ volatile  (seee- )

N LA ] A
#define disable() _ asm _ volatile ("cli”);
#tdefine enable() _ asm  volatile  ("sti”);
#define times3(argl, arg2) \
asm_ ( \

“leal (%0, %0 2), %0” \

: 7=r” (arg2) \

2707 (argl) );

4.6 mktime.c 344

4.6.1 ThREHEIA

R A — AR nktime O, AUEPIRZAE . THELAA 1970 45 1 3 1 H 0 B BITFHLS H I
B AT T

4.6.2 REERE
B 4.6 linux/kernel/mktime. c }2F

¥

* J]inux/kernel/mktime. c
*

[ISSRINR
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ol el el el el el el
|© |OO |\1 |CT> |O‘I |>-l> |"-}Q |l\'> |'—‘ |O [© |00 [ [O> |01 [~

* (C) 1991 Linus Torvalds

*/
#tinclude <time.h> /) WK SCAE, e ST RRAERT [R) B 45 K tm R A 3 N [] o R A
J*

* This isn’t the library routine, it is only used in the kernel.
* as such, we don’t care about years<l1970 etc, but assume everything
* is ok. Similarly, TZ etc is happily ignored. We just do everything
* as easily as possible. Let’s find something public for the library
* routines (although I think minix times is public).
*/
S*
* PS. I hate whoever though up the year 1970 — couldn’t they have gotten
* a leap—year instead? I also hate Gregorius, pope or no. I'm grumpy.
*/
/%
* XAEEREL CAUENAT . BIEEATTA GO /N T 1970 SRR A, (B E —DIIRIER
* [R)RE, IR X3 TZ ) Al 2 200 o BATT B SR AT BT S i A ) . S BER B e A T IV RR £
*  OREIIAK minix PSR EREGE ATFRD
* oAb, AN E 1970 FIFEEMIN — MEEMATRA GEIE BN —DEHFET R ? RN T BHE .
* BEHEENAWATTET . TREMRIEEIN.

*/
20 #define MINUTE 60 // 1oL
#define HOUR (60%MINUTE) // 1N IR
22 #define DAY (24*HOUR) // 1 RIFEL
23 #define YEAR (365%DAY) /] 1R

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

41
42
43
44
45
416

/% interestingly, we assume leap-years */
/% BB TRAFGERE T HE */
// NHCAE R TR, SCT AN HIT AR I R Ay 1) £ 4 .
static int month[12] = {
0,
DAY*(31),
DAY= (31+29),
DAY* (31+29+31),
DAY* (31+29+31+30),
DAY* (31+29+31+30+31),
DAY* (31+29+31+30+31+30),
DAY* (31+29+31+30+31+30+31),
DAY* (31+29+31+30+31+30+31+31),
DAY* (31+29+31+30+31+30+31+31+30),
DAY* (31+29+31+30+31+30+31+31+30+31),
DAY* (31+29+31+30+31+30+31+31+30+31+30)

~ N~~~ o~~~

}s

[/ BTSN 1970 4E 1 ) 1 H 0 mHEFITFHLM H 2 b8, /E N ITFHLIN )
long kernel mktime(struct tm * tm)

{

long res;
int year;

year = tm—>tm year — 70; // M 70 SERIBAE LR FAER (2 R0,
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// RIS 2000 4F )
47 /* magic offsets (y+1) needed to get leapyears right. */
/% N T RIS IEM TR, X BB — AN L I (E (y+1) */
48 res = YEAR*year + DAY*((year+l)/4); // XISIELIL RN + FANEERNZ 1R
49 res += month[tm->tm mon]; [/ WIRDENTIR], A E S 20 R R A
50 /* and (y+2) here. If it wasn’t a leap—year, we have to adjust */
/% LR (y+2) o Ui (v+2) AR AR, IS4 FATTH 26 2003 A T W2 (k2 — R RDE s ) o %/

51 if (tm—>tm mon>1 & ((year+2)%4))

b2 res —= DAY;

53 res += DAY (tm—>tm mday-1) ; // N A i 2 R B AR )

54 res += HOURktm—>tm hour; // BN B2 IR J /N I R U )

55 res += MINUTE*tm—>tm min; // BN 1N P25 A e AL B )
56 res += tm—>tm_sec; // BT e et iR

57 return res; // BIEET AN 1970 4F AR Z I (AR 2t 1] o

58 }

59

463 HEER

4.6.3.1 AERE/HE X
AR ATy A
iRy BEHE 4 BRI HANBERE 100 BRI, B REME 400 BRIS, W)y &4,

4.7 sched.c 3%

4.7.1 ThEetEiA
sched. ¢ J& WAZH A AT L B RE T

4.7.2 RIBER
5I%% 4.7 linux/kernel/sched. c 2%

linux/kernel/sched. ¢

(C) 1991 Linus Torvalds

* ’sched. ¢’ is the main kernel file. It contains scheduling primitives

* (sleep on, wakeup, schedule etc) as well as a number of simple system

* call functions (type getpid(), which just extracts a field from

* current—task

*/

/%

* " sched. ¢’ EFHEH N, H P OFEH LHE AR E (sleep on. wakeup. schedule 2§) DL
* —UORIR RS RE (EBan getpid O, INAHF TS HIRE—NFED

*/

13 #include <linux/sched.h> // PP @ L TALES 451 task struct 2 1 MG S
/WG . AT e DL T e SR A IR T S 405 R SR 1)

— = =
|l\')|>—‘|O [O [CO |3 |0 |01 W [ DO [—
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DO |— = = = = =
Blelz 55 1=

[N
—_

163 13 |

|l\3
N

16
47
48
49
50
51
52
53
54
55
56
57
58
59
60

/) RN Gt bR BORE 7
#tinclude <linux/kernel.h> // WHIZSKIC/F. &4 —Se % E H AW IR HE 2 o
#include <linux/sys.h> /) B SE. S T2 NERSHAH C BB TR, L sys Ik,
#include <linux/fdreg.h> // UKL, EAHREEHI#SSHIN—L% L.
#include <asm/system.h> // RGKICAMF. & LT R E BB SRR/ Wi 15N I 90 %
#include <asm/io.h> // io Sk3CAF. e U VRN /B 2 g e R
#include <asm/segment.h> // BdgffESki0fl. & T KRB A AEa AR HR N 270 G R 2K

#tinclude <signal.h> /) AT, B ME SRS E, sigaction 45y, BEEREURAY.

#define _S(nr) (1<<((nr)-1)) // BWUFE*S nr 7E5 SO B O AL @RI . 15545 1-32.
// EenfES 5 A EEUE = 1<<(5-1) = 16 = 00010000b,

#define BLOCKABLE (~(_S(SIGKILL) | _S(SIGSTOP))) // B4 SIGKILL 1 SIGSTOP {3 5 LAAMH & # 12

// WIBHZEM) (-++10111111111011111111b) »

[/ BIRATSS nr MEERE S . BERRIRAER W HERE S N =580 CRED
void show task(int nr, struct task struct * p)
{

int i, j = 4096-sizeof (struct task struct):

printk ( "%d: pid=%d, state=%d, ’ nr,p->pid, p—>state);
i=0;
while (i<j & !((char *) (p+1))[i]) // FIFEEES LI LGS T 0 17174
it++;
printk(“%d (of %d) chars free in kernel stack\n\r’, i, j);
}

/) BoRTETSATS S, RS . BRI WM =N 580 (R4 .
void show stat (void)

{

int 1i;

for (i=0;i<NR TASKS:i++)
if (task[i])
show task(i, task[i]);

}

// R AR R B © .
#define LATCH (1193180/HZ)

extern void mem use (void) ; // [?2?]

extern int timer interrupt(void); // WHhrliabFRFEE (kernel/system call. s, 176) .

extern int system call (void); // REGAA T WA IRFER (kernel/system call. s, 80)

union task union { /) € SUATS WA (L4545 F il B3 stack FRAEZHRE R GY) o
struct task struct task; // BE—AMESSEAR S5 5 HHERIAE R — W Arvar, B
char stack[PAGE SIZE]; /] MWHERR B 27 4748 ss n] DLSRIG s BUE BT

}s

static union task union init task = {INIT TASK,}: // & XWIWEAEE B8 (sched. h F) .

long volatile jiffies=0;
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61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

77
78
79
30
81
82
83
84
85

86

87

88

89
90
91
92
93
94
95
96
97
98
99

100

101

102

103

long startup time=0; // JFRLETE . A 1970:0:0:0 JFUGTHI FIFDEL .
struct task struct *current = &(init task. task); // HEIFIEE (WIIEAAHIIETSS) -
struct task struct *last task used math = NULL; // {# i PhabPE 2845 1F84T

struct task struct * task[NR TASKS] = {&(init task.task), }; // & XAE5HREHE4A.

long user stack [ PAGE SIZE>>2 ] ; // ESXUJHF MRS (1024 ) .

struct { // HERRITUR S (HhbdREr, Bk BOE BT .
long * a;
short b;
} stack start = { & user stack [PAGE SIZE>>2] , 0x10 };

Vs

* ’'math state restore()’ saves the current math information in the

* old math state array, and gets the new ones from the current task
*/

/%

R YT B N A ORAE B 2 DA BEARIRASEA T, HRE ST S I P AR B g
* NN b PR .

*/

/) RS EAC IS LS, BVRAE AT S I PR A B3RS C TR S0) FRIE T BERER 11 24 Hif
/] AT GBS BATIRES .

void math state restore()

{

if (last task used math == current) // WIHATSEAR R ] (b —AMT55 e M AT 4%) «

return; [/ X BRI E—AMTS R NI A e 2 AT 5

_asm_ ("fwait”); [/ TERIEMMEBEAS Ay & 2 AT ELSE R WALT $5 4.

if (last task used math) f{ [/ R EAMESAE T bR, W ORAFHRES .
~asm_ ("fnsave %07 : “m” (last task used math->tss. i387));

}

last task used math=current; // e, last task used math ¥ 24HTF5%,

[/ VAR AT S AT 4 th 2 A

if (current—>used math) { // WHRCHMATAT S B A B 8%, PR HARES
~asm_ (“frstor %07:: "m” (current—>tss. i387));

} else { // A5 W Ut B 2B — A
~asm_ (“fninit”::); [/ TR PSS RV E a4,
current—>used math=1; [/ HEEAANHT 2SR E .

}

¥

* ’schedule()’ is the scheduler function. This is GOOD CODE! There

* probably won’t be any reason to change this, as it should work well

* in all circumstances (ie gives I0-bound processes good response etc).

#* The one thing you might take a look at is the signal-handler code here.

*

* NOTE!! Task 0 is the 'idle’ task, which gets called when no other

* tasks can run. It can not be killed, and it cannot sleep. The ’state’

* information in task[0] is never used.

%/
/%

* " schedule ()7 IR RREL . XZAMREF RIS BGAEATE o e AT IE MG oA &l AR 1)
* PABER LAE (HLunfefgx) 10— S BAREF i m v 45) o KA ER R, 02X iE S
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* AL PRACHY o
* o JER! AR 0RAWE C idle’ )RS5, RSB IS U N A E . EARECR
* FE, WAREHENR. 1£55 0 PFHPIRAME state’ EMKRAHI .

*/
104 void schedule (void)
105 {
106 int i, next, c;
107 struct task struct ** p; /) ALF Ak SR .

@ /% check alarm, wake up any interruptible tasks that have got a signal */
/% Kl alarm, MLERAGRE| T —AME 5 AT 0] LR W RMTESS */

110
/] MAESEAA T 5 e — MES IR alarm.

111 for(p = &LAST TASK ; p > &FIRST TASK ; ——p)

112 if (xp) |
// WAL alarm A O 2800 3 (alarm<jiffies), fE15 547 & SIGALRM /55, 4RJ5ik alarm.

113 if ((#p)—>alarm & (kp)—>alarm < jiffies) {

114 (#p)—>signal |= (1<<(SIGALRM-1)):

115 (kp)—>alarm = 0;

116 }

[/ MRAE S B B 2 B ZE (5 S AMe A e G5 I HAT S 4 ol Wik, WIEATS MR,
// o T (_BLOCKABLE & (¥p)—>blocked)’ H T Zm&Hi FHIERIME 5, {H SIGKILL F1 STGSTOP A~HE#k PHZE .

117 if (((¢p)->signal & ~(_BLOCKABLE & (¢p)->blocked)) &&

118 (*p) —>state==TASK INTERRUPTIBLE)

119 (*p) —>state=TASK RUNNING; /BN CATHAT) RAS
120 }

121

122 /* this is the scheduler proper: */
/% X BUE U R ) 24/

123
124 while (1) {

125 c = -1;

126 next = 0;

127 i = NR_TASKS;

12 p = &task[NR_TASKS];

// KBS LA AN B R AT S5 1) counter {H, WF—/N K next 545 m IS AT &2,
129 while (—i) {

130 if (I%—p)

131 continue;

132 if ((*p)->state == TASK RUNNING && (*p)—>counter > c)
133 ¢ = (*p)—>counter, next = i;

13 }

// MBEICEAFHA counter (AT 0 MR, R HIEHS, PHATAESSHBEDIHE (14147

135 if (c) break;
/) N RARYR BTSSR SEBUE, B — M4 counter {H, #RJE IR 125 175 HT LLE .
// counter {HI+HE J7 N counter = counter /2 + priority.

136 for (p = &LAST TASK ; p > &FIRST TASK ; ——p)

137 if (kp)

138 (kp)—>counter = ((*p)—>counter >> 1) +
139 (kp)—>priority;

140 }

141 switch to(next); // YIREUTSS 5K next WAESS, FHiBir2.
142 }
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143
// pause ) RAWH o F# MATES RS A T Wi I ERRIRES, JFEHTE .
144 int sys pause(void)

145 {

146 current—>state = TASK INTERRUPTIBLE;
147 schedule () ;

148 return 0;

149 }

150

-_VVQ%WE%EWKW¢%%%%%§,ﬁﬁ@ﬁﬁ%%ﬁ%ﬁﬁ%ﬁ%%ﬂ%o
[/ A IR R A2 IR (0] 2 R AR A T R S T AR BERE R 2 1R IR B AL
151 void sleep on(struct task struct *#p)

152 {
153 struct task struct *tmp;
154
155 if (!p)
156 return;
157 if (current == &(init_task. task)) // W MFATLSHEATS 0, NZEHL (impossible!) .
158 panic (“task/0] trying to sleep”);
159 tmp = *p; // ik tmp 48R O ARSI B TS5 (W A 1)
160 *p = current; // KRN R AE R REHR 18] BT 55
161 current->state = TASK UNINTERRUPTIBLE; // ¥ 4ifE45 & ANl h Wi S5 ARIR A
162 schedule () ; /) EFWE
/) RGPS, R A SR P RX L, 7S ol B e e
163 if (tmp) /] BEAAERCAHEAFZN R IMES, W
164 tmp—>state=0; /) B (nsAT) IRES .
165 }
166

/) AR BT SR, R G RS SEAR

167 void interruptible sleep on(struct task struct s**p)

168 {

169 struct task struct *tmp;

170

171 if (!p)

172 return;

173 if (current == &(init_task. task))
174 panic (“task/0] trying to sleep”);
175 tmp=*p;

176 *p=current;

177 repeat: current—>state = TASK INTERRUPTIBLE;
178 schedule () ;

179 if (kp && *p != current) {

180 (#kp) . state=0;

181 goto repeat;

182 }

183 *p=NULL;

184 if (tmp)

185 tmp—>state=0;

186 }

187

// WBEER EAT Do
188 void wake up(struct task struct *#*p)
189 {
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190 if (p && #p) {
191 (%xp). state=0; // BEHEtg (Jizfr) K&,
192 *p=NULL;

194 }

196 /%
197 * OK, here are some floppy things that shouldn’t be in the kernel
198 # proper. They are here because the floppy needs a timer, and this
199 * was the easiest way of doing it.
200 #/
/%
* W T, MWXBIFMGE—SF KB I TRET, ARANAXIBE A A% I ZE . R e A iRix B
w2 RN SRR TE BN B, T e I R e T R Mk
*/
201 static struct task struct * wait motor[4] = {NULL, NULL, NULL, NULL} ;
202 static int mon timer([4]={0, 0,0, 0} ;
203 static int moff timer([4]={0,0,0,0};
204 unsigned char current DOR = 0x0C; // BFHnrH 25472 (WME: FOVF DMA Rk . J83) FDC) »
205
// A8 A B IE W Ia FOR A T 7 IR W A () .
// nr —— YK (0-3), IRIEME ATEEE.
206 int ticks to floppy on(unsigned int nr)

207 {
208 extern unsigned char selected; // HETE T AL S (kernel/blk drv/floppy. c, 122) .
209 unsigned char mask = 0x10 << nr; // Bri¥caions NEC 74t 25 47 4 5 80 Sk BURR AT
210
211 if (nr>3)
212 panic (“Floppy on: nr>37); // % 4 NIK,
213 moff timer[nr]=10000; /* 100 s = very big =) */
214 cli(; /% use floppy off to turn it off %/
215 mask |= current DOR;
// IRASIE AR, DR S AL IS IR I BT, SRS BT IR BT
216 if (!selected) {
217 mask &= O0xFC;
218 mask |= nr;
21 }

// WSR2 A7 28 1 2 A0S BESR AE AN, ) FDC $507n H ity 11 %0 BT (mask) o HL 2R
[/ BRJA N DIk IEEAT RS, ) E AN R OK ) B IA 8 B I 24 (HZ/2 = 0.5 F2Ek 50 AN .
// BGJE ST S i i A AT A E current _DOR.

220 if (mask != current DOR) {

221 outb (mask, FD DOR) :

222 if ((mask ~ current DOR) & 0xf0)
223 mon_timer[nr] = HZ/2;
224 else if (mon timer[nr] < 2)
225 mon_timer[nr] = 2;
226 current DOR = mask;

227 )

228 stiQ);

229 return mon timer[nr];

230 }

231

) SRS IR T R B AR ]
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232 void floppy on(unsigned int nr)

233 {

234 cliOQ;  // K.

235 while (ticks to floppy on(nr))  // WRHIAEFEREER], wh— BT YarEfe s
236 sleep on(nrtwait motor); // AAH] A WIHERRAIR S IS4 D is B AT I BRI
237 stiQ;  // FFdhr.

238 }

239

[/ BRAFHNRIR GIEfEE e 2s (3 .

240 void floppy off (unsigned int nr)

241 |

242 moff timer [nr]=3*HZ;

243 '}

244
/) R E I B RR Y o ST ik JE B IR S A G AR T I . 1% TR T AR I B I
[/ W R, BRIAE N (10ms) i — 2, BEFT Bk I A ml e e s I OB . TR
[/ A By ik E IS B, DR R AR A I8 R s A A

245 void do_floppy timer (void)

216 |

247 int i;

248 unsigned char mask = 0x10;

249

250 for (i=0 ; i<4 ; i++,mask <<=1) {

251 if (! (mask & current DOR)) // WA DOR 455€ 1) ik gkt .
252 continue;

253 if (mon timer[i]) {

254 if (!--mon_ timer[i])

255 wake up (i+wait motor); // HREHIEJA B E I 2 W nfe gt o
256 } else if (!moff timer[i]) { // RS Ty A5 A S I ) )

257 current DOR &= “mask; // BTN Ik Ja sy, I

258 outb (current DOR, FD_DOR) ; // SRR A .

259 } else

260 moff timer[i]-—; /) BB I

261 }

262 )

263

264 #define TIME REQUESTS 64 /) BEVA 64 MENREEL (64 MES) .

265

/RN AR SRR E N R A

266 static struct timer list {

267 long jiffies; /] ENE
268 void (¢fn) () ; // SERREEERET .
269 struct timer list * next; [/ R ER#.
270 } timer list[TIME REQUESTS], * next timer = NULL;
271
/] INIE N % BINSEONTR 2 02 IE (R0 FIAH Y. 1) AL 3R P PR £
//
272 void add timer (long jiffies, void (¥fn) (void))
273 |
274 struct timer list * p;
275
[/ W RGE N AR BR EAREE A, R
276 if (!fn)
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277 return;
278 cli(;
/) AR E R0, WISZZH ] AR . JF HizE N ds A AR .
279 if (jiffies <= 0)
280 (fn) O ;
281 else {
/) WEREEA T, I
282 for (p = timer list ; p < timer list + TIME REQUESTS ; p++)
283 if (!p—>fn)
284 break;
[/ R CZE M5 T NS, WARSHBO.
285 if (p >= timer list + TIME REQUESTS)
286 panic ("No more time requests free’) ;
// T E N SR SR BN AR R RN Sk
287 p—>fn = fn;
288 p—>jiffies = jiffies;
289 p—>next = next timer;
290 next_timer = p;

// HER I E N M ANBIRHER o FEHE R I I 25 FIEAE B0 5 22 AR 5 0, TR £ A P I 8 I L
[/ BERERLIE U E RS RN . [[27 RBREPH SBA R 4. WP K€ I
[/ FAEER A E I FAEIN 2K B AT e 1 0 5 I RS89 2B (K 56 1 AN RE N 1]

291 while (p—>next && p—>next—>jiffies < p—>jiffies) {
292 p—>jiffies —= p—>next—>jiffies;
293 fn = p—>fn;

294 p—>fn = p—>next—>fn;

295 p—next—->fn = fn;

296 jiffies = p—>jiffies;

297 p—>jiffies = p—>next—>jiffies;
298 p—onext->jiffies = jiffies;
299 p = p—rnext;

300 }

301 }

302 sti();

303 }

304

/IR C BB
305 void do_timer (long cpl)

306 {

307 extern int beepcount; // 728Kk 5 A 2540 (kernel/chr_drv/console. c, 697)
308 extern void sysbeepstop (void); // K54 (kernel/chr drv/console. ¢, 691)
309

// WRR I EREE], WG AR . () 0x61 MR IE G4, AL 0 Fl 1. {7 0 #54] 8253
[/ s 2 AR, A7 LSRR -

310 if (beepcount)

311 if (!-—beepcount)

312 sysbeepstop () ;
313

[/ F GG (epl) 0 (e, FonAWNEFREPAE TAE) , NPKABZUH FHs T stime 614,
// Wi epl > 0, WIERIRE B REFAETAE, 30 utime,

314 if (cpl)

315 current—>utimet+;
316 else

317 current—>stimet++;

80



WIZAHES  linux/kernel/

318

[/ R R HE R S A7, WPRPBERER | ANE I S ek 1o W R EAET 0, WU AIAH N A Ak 22
/1 REF, IPRZACBRE PR B O A . SRS RAs IS IUE N 4 o

319 if (next timer) { // next_timer Jg& &M 8¥8ER A SLFRE (L 270 47) »
320 next timer—>jiffies—;

321 while (next timer && next timer—>jiffies <= 0) {

322 void (xfn) (void); // EHIFEANT —PNREIRE X! 1 1 ®
323

324 fn = next timer—>fn;

325 next timer—>fn = NULL;

326 next timer = next timer—>next;

327 (fn) O; /) A L

328 }

329 }

// BRI S FDC 7 i A A7 s P S0k S S AT BN, AT A E I (245 17) .

330 if (current DOR & 0xf0)

331 do floppy timer();

332 if ((——current—>counter)>0) return; // WIRMFHEATINERE, WHEH .
333 current—>counter=0;

334 if (lepl) return; // SFTEYHP R, AU counter (AT

335 schedule () ;

336 }

337

/] RGP YIRE - BEE R E A (D) .

// MR LR ER alarm (B, WIRFEINHE, SR ME 0.
338 int sys alarm(long seconds)
339 {
340 int old = current—>alarm;

342 if (old)
343 old = (old - jiffies) / HZ;
344 current—>alarm = (seconds>0)? (jiffies+HZ*seconds) :0;
345 return (old);
346 }
347
// WCHRTHERE S pids
348 int sys getpid(void)
349 |
350 return current—>pid;
351 }
352
// WS ppide

353 int sys_getppid(void)

354 {

355 return current—>father;
356

357

// BOHFS uid.
358 int sys getuid(void)
359 {
360 return current—>uid;
361 }
362
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// B euid.,
363 int sys geteuid(void)
364 {
365 return current—>euid;
366 }
367
// WS gide
368 int sys getgid(void)

369 |
370 return current—>gid;
371 )
372

// W egid,
373 int sys_getegid(void)
374
375 return current—>egid;
376
377

[/ RGTAMIhAEE — FRARXT CPU I AL SEAL (ARG ? ©) .
// MZFRH] increment KT 0, EMAE, AT EBUE L
378 int sys nice(long increment)
379 {
380 if (current—>priority-increment>0)
381 current—>priority —= increment;
382 return 0;
383 }
384
// BRI R
385 void sched init(void)

386 {

387 int i:

388 struct desc struct * p; // MiRFFREWTFEE .

389

390 if (sizeof(struct sigaction) != 16)

391 panic (“Struct sigaction MUST be 16 bytes”);

[/ WEWIIATES (IS5 0) TSRS B R 145 A =) s R Al iR 7F (include/asm/system. h, 65) .
392 set_tss desc (gdt+FIRST TSS ENTRY, & (init_ task. task. tss)) ;
393 set_ldt desc (gdt+FIRST LDT ENTRY, & (init_ task. task. 1dt)) ;

/] RS AR R R I GER i=1 FFUR, Bt UAWIGRAE S AR FFiefE) o
394 b = gdt+2+FIRST TSS_ENTRY;

395 for(i=1;i<NR _TASKS;i++) {
396 task[i] = NULL;
397 p—>a=p—>b=0;

398 ptt;

399 p—>a=p—>b=0;

400 ptt;

401 }

402 /* Clear NI, so that we won’t have troubles with that later on */
/% G RERE AR AT IO NT, XFELUG SIS ST R */
// NT b T ERR R8T (Nested Task) o 24 NT B, A4 2400 WAL PUT
// iret $8A IS DIEATSS V). NT F8H TSS HH (1) back link FEBIE AT

403 asm__ (“pushfl ; andl $Oxfrrrhfrrr, (%esp) ;| popfl”): // EALNT bpiko
404 1tr (0) ; /] FHAESS 0 18 TSS INEEUT S5 T 4745 tro

82



WIZAHES  linux/kernel/

405 11dt (0); // N SRR A T 2R N A8 B JR S R TR R P A4
/) FERE L SRR GDT FRAHN LDT fiAFF e BT a2 1dtr. HBENEIx—k, LUGHT%
// LDT Bhn#, J& TSS ARPsFLrH 1% LDT 1 H 3l ik

// A TR 8253 fE I A%

406 outb p(0x36, 0x43) ; /% binary, mode 3, LSB/MSB, ch 0 %/
407 outb p(LATCH & Oxff , 0x40);  /* LSB */ // jEMMEACT,
408 outh (LATCH >> 8 , 0x40) ; /¥ MSB #/ /) EWHE AT
// VEE B TR A (BEE DD .
409 set_intr gate (0x20, &timer interrupt) ;
/) AEUCT WA B RS, R VFIN B
410 outb (inb_p(0x21)&"0x01, 0x21) ;

/) BCE ARG

411 set_system gate (0x80, &system call);
412 }
413

473 HEER

4.7.3.1 REIZH 22 mIE
FEGRFERT TF BT 0] 4 A, % N — AN ek 2 AT A 0T 1 oM IR as A DL — 2 1,

x BEEHIFRRO

1/0 3 [ 5 R =

0x3f2 5 - A A A (B A A )
0x3f4 Mk FDC AR FF A7 4%

0x3f5 /5 FDC £ 4 & 17 4%

0x3f7 Mk AN

0x3f7 g T A7 1 2 A7 (FE 2 2 1)

g CBCABEENR LD 22— 8 A AAAE, CEHIISI R LIAT A WEhAERE . Hal/E
£ FDC LA S VP /2515 DVA f b s =K.

FDC [ 3R TFAE a2 —A 8 A 274748, T R B i85 FDC AR IR 2% FDD FEARES .
WH, {E CPU In) FDC Rk i &2 M sl FDC SRIBGRAE S S 2 1, B RS FF A7 2 PR 67, BUF
T FDC $5cdls A Ar a4, DA e B AL 16 19 5 1)

FDC [RI%cs sy 0 B 2 AN 25 A7 (S M A & P AP e IS A an . g L2 A28, (AT — i %)
e — 3 s IR SR o 11 0x3£5. 7R V) i) L5 B R AA48 N, FIREFE B DIO Jy A7 44254 0 (CPU
> FDC), Vi) HE M5 A7 g 2 o 7E R EE SR AT LE FDC A2 G A i seah 4L, Tl 45 R8s
BEH TAFE.

BRI T LAERZ 16 4. WA ABAE) = AME: B BUTEY BRI R B .

A BB CPU 1) FDC RIEM A ZTTHSEFE T . BAMASME M EN LMY (M),
HIGERAE 0—8 TS H.

PATH BE FDC AT dr 2 FLE I3 o AT BE CPU AN HU, —feidat FDC & H ki sk
AN PAT L. Wik CPU A H 1) FDC iy & iR £t , W FDC mT LA LA i /7 X sk DMA J7 =0k 47.
Wiy RAF U AERE 175, DMA 5 a2 /e DMA #5134 PR R, FDC 5 P AEREAT B8 i B 28 4 i B A 3%
56 BRI DMA #5188 2B A 7 0 v A0 kA 53 40 FDC,  #5¢) i1 FDC &k PR Wi SR A5 545 40 CPU SR ATRY
Bl

SiRB B 1 CPU BRI FDC Hicdfe A A7 e iR (R, AT 3RAT FDC iy PATIOSE R o IR B 45 R KK
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A 0T F4Y o R TBRARIFIE RE S w2, W1 FDC Az I b Wik 2 dir & IRAFERAE (1R 2

4.8 signal.c X%

4.8.1 ThREHEIA

AREPL B T W EASRBUERE(S S BHIEM, (BEmchy) pR%l, singal O Al sigaction () REGLIHH DL AE

ZG U W A BERE P R AN ERAE S W PR AL do_signal ().

signal O Ml sigaction () FITNRELLIIRALL, #B& R M5 5 AL EL AN . {H signal () &R [\ E(E
TN, I HAERT AW — U T st S Wk L BIERME . T sigaction O MW PAREATBE H B A

do_signal () FALFE R B R GE TR T o W7 AL FERE P ob B0 IE A5 5 AR FRFE o 1% pR 3000 32 B4 B 1 5 i Ak
AR N2 SRR R . IXRE, EAR RS 45 AR 91 w2 LRI AT S S AR RR I, SRS AkEE AT

FUIRER o

4.8.2 KR

B3 4.8 linux/kernel/signal.c 2%

TR B

Ilinux/kernel/signal. c

% % % %

(C) 1991 Linus Torvalds
*/

| O O [~ Lo Do [—

/] A AR T S HORUE MR N 2 G R R TR

volatile void do exit(int error code);

— = = = =
g toc g fang IR

/] BRBCARARSSAR S braA I B lchd) .

int sys_sgetmask ()
{

—
(Sa]

return current—>blocked;

}

— = = =
s | |5 1=

[/ WEBFME S BRI . STGKILL AR e, IRMIMEZIR(E S
20 int sys ssetmask (int newmask)
21 {
22 int old=current—>blocked;
23
24 current—>blocked = newmask & ~ (1<<(SIGKILL-1));
25 return old;
26 }
27
// Bl sigaction il F] fs HHiBL to 4bo o

84

#include <linux/kernel.h> // WISLSCE. &5 SN H H R B R TE € X
#tinclude <asm/segment.h> // BUEAESLSCME. € LT H RE AL BRAERI N 200 g R 20

#include <signal.h> /) AR RS E AE SRR, RS A UL S R R R

B A B o

#tinclude <linux/sched.h> // WEERETFLICME, & X TAESE5H) task struct #IUGIESS 0 %,
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28 static inline void save old(char * from, char * to)
29 |
30 int i
31
32 verify area(to, sizeof(struct sigaction)); // WiF to AN ZE LW,
33 for (i=0 ; i< sizeof (struct sigaction) ; i++) {
34 put fs byte (*from, to); /) ZHNE fs Bro — O H P Bl B
35 from++; // put fs byte() #F include/asm/segment. h H.
% tott;
37 }
38 }
39
// W sigaction i\ fs Eidn B 2] to b
40 static inline void get_new(char * from, char * to)
41 {
42 int i;
43
44 for (i=0 ; i< sizeof (struct sigaction) ; i++)
45 *(to++) = get s byte(from++) ;
46 '}
47
// signal O KRG . LT sigaction ). A¥EE HME T L2015 50 (55 0 BERE ) .
/) AT SR AT DU AR e i pR AL, RT LU SIG DFL CERIAAIARD 5L SIG IGN (ZH%)
// ¥ signum —FRERIME S handler — $5EMAIMN; restorer — [??]
// BREGR P 5 R4
48 int sys signal (int signum, long handler, long restorer)

49 {

50 struct sigaction tmp;

51

52 if (signum<l || signum>32 || signum==SIGKILL) // fZS{H%AE (1-32) JulFW,

53 return —1; // It HAR 2 SIGKILL.

54 tmp. sa_handler = (void (%) (int)) handler; // FREWIE T A BEAIRN

55 tmp. sa_mask = 0; // AT BIE 5 B il

56 tmp. sa_flags = SA_ONESHOT | SA NOMASK; // ZAIREAE ] 1 5 SR BRI,
// IRV SAE B SR A E A R

57 tmp. sa_restorer = (void (%) (void)) restorer; // [??]

58 handler = (long) current—>sigaction[signum—1]. sa handler;

59 current—>sigaction[signum-1] = tmp;

60 return handler;

61 )

62

// sigaction() RG] . BURMEREAEWCE]—AME TSI ERME. signum 2R T STGKILL AAMEAT A
/) AES . T FFERAE (action) AN AT MIBHEVE M 28 W oldaction FREFA N A, WIJREEAE
// BAREEE oldaction. FEIHNIRIEI O, F50A-1,

63 int sys sigaction(int signum, const struct sigaction * action,

64 struct sigaction * oldaction)
65
66 struct sigaction tmp;
67
/) AGGEEAE (1-32) JEE A, JFHAS S SIGKILL fAbF A AN BER e
68 if (signum<l || signum»32 || signum==SIGKILL)
69 return —1;

/) TEAE S sigaction SiHITP R BB IEIE BME) .
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70 tmp = current—>sigaction[signum—-1];
71 get new((char *) action,
72 (char *) (signum—l+current->sigaction));

// W oldaction FREFA A MG, WP RERAEFREH /A7 2 oldaction PRI E .
73 if (oldaction)

74 save old((char *) &tmp, (char *) oldaction);
/) MBARVHESTE A OIS A a], WA BRGS0, 5 T E BF A S5
75 if (current—>sigaction[signum—1].sa flags & SA NOMASK)
76 current—>sigaction[signum—1]. sa _mask = 0;
77 else
78 current—>sigaction[signum—1]. sa mask |= (1<<(signum-1));
79 return 0;
80 }
81

// RGO W AR b B R S A BERE S (FF kernel/system_call. s, 119 17) .
/) ZBARRE ) A RS S A B AR AR AN B SRR HEAR T, RTEAR RS 4R
// RAGESERIBATAE S ALY, ARG Gk AT T IRE T

82 void do_signal (long signr, long eax, long ebx, long ecx, long edx,

83 long fs, long es, long ds,

84 long eip, long cs, long eflags,

85 unsigned long * esp, long ss)

86 f{

87 unsigned long sa handler;

88 long old eip=eip;

89 struct sigaction * sa = current->sigaction + signr — 1; //current->sigaction[signu-1].
90 int longs;

91 unsigned long * tmp esp;

92

93 sa handler = (unsigned long) sa—>sa handler;

// RAE S HIW A SIG_IGN (Zm%) , WHRM; S A) 2 SIG DFL (BRIAALEE) , an A5 5 &
// STIGCHLD MR [A], 5 M2 13 FE AT

94 if (sa_handler==1)
95 return;
96 if (!sa_handler) {
97 if (signr==SIGCHLD)
98 return;
99 else
100 do_exit (1<<(signr-1)); [?? NATALMESALENZH? ANt 4l? ©]
101 }
/) BRAZAE S AR ATk, PR A B (A5 5 AU A fRAFAE sa_handler FiREFH)
102 if (sa—>sa flags & SA ONESHOT)
103 sa->sa_handler = NULL;

// N INXBACHRAE 5 AL B A R4 AN B -~ HEAR RN BHE sa restorer, signr, MEFE B (2R
// SA_NOMASK BEEAT) , eax, ecx, edx 1F S EL LKA H R G000 FH IGFE T IR [RIFR £ Sobr 6 25 A7 A

[/ AN . RICAE A IR R G0 R F P W (0x80) aR [M] H 7 B P Iy 2 i e AT H P M5 5 AoiiRe e, AR5
// FREREATH R

// R R GE AR R eip 45 IZAS S AL BE AN .

104 *(&eip) = sa handler;
// MR ARVHE S A AR ARG S A O, WA T 0 R 0 PHZE RS e A HEAR
105 longs = (sa—>sa flags & SA NOMASK) ?7:8;

O/ BRI  P HRIE E  FRE T (R8) AMKET CHRAERCR I S R B
/) FERIA ARG B0 (9 hn n SR py A7 8 S 2y BB DUAED .
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// %EFH}”fE*ﬁtpﬁkwiiﬂJif?ﬁﬁ sa restorer,

*(&esp) —=

longs;

verify area(esp, longs*4) ;

// eax, ecx, edx, eflags FIJH TR R ACHS 4% .

tmp esp=esp;

put_fs long((long) sa—>sa restorer, tmp esp++) ;
put fs long(signr, tmp_esp++) ;

if (! (sa—>sa flags & SA NOMASK))

put fs long
put fs long
put fs long
put fs long

put fs long(current—>blocked, tmp _esp++) ;
eax, tmp_espt+) ;

ecx, tmp_esp++) ;

edx, tmp_esp++) ;

eflags, tmp esp++) ;

~ o~~~

put_fs long(old eip, tmp_esp++) ;

current->blocked |= sa->sa mask;

{55 signr, BEMY blocked (Wi SA NOMASK ‘E A7),

// R ZERY (5EilichY) A8 b sa_mask HERLDAT

48.3 HEER

4.8.3.1 HIEES 1A
b5 B 1t B NN
1 SIGHUP (Hangup) MRANFREHI Lt WiZ &= A 1% G S, 5| (Abort) 4 W75 ) b I ok
ZY ORI Xterm BEMTTF modem. HH TS S FRF AT | #EFL.
Hlf 2y, R e A 1% F STGUP K& H 75 B2 dp i i
P B AT A
2 SIGINT (Interrupt) K 58 IZ0. 5 ZunlRFEE2¥ | (Abort) 2 FFEF.
H5cgpe.
3 SIGQUIT (Qu1t) K H B Aty G L IKANFE P K I | (Dump) R B 26k O
\YBE o A dump core A,
4 SIGILL (I1legal Instruction) FRFHEFEFHHAT T —AE% | Oump) 25 4 48 1k 3F 7~
IHEEAEFR 2 A dump core (A
SIGTRAP (Breakpoint/Trace Trap) WWikH, EREZWT &
SIGABRT (Abort) JEFHAT, S 4. (Dump) 2 /7 # £ 1k I =
A4 dump core XA
6 SIGIOT (I0 Trap) [A] SIGABRT (Dump) ¢ /3> 4% 2% 15 JF =
A4 dump core Ao
SIGUNUSED | (Unused) ¥&AH1{EH.
SIGFPE (Floating Point Exception) V% 5% . (Dump) ¢ J3> 4% 2% 15 JF 7~
A dump core XA
9 SIGKILL (Kill) FEPZeil. 1055 ANREP ksl 4 2% . | (Abort) FEFPHZ L.
MOLZNZ O E—ANERE, MRIE S 9. TR EE
ATAMT LS s 3 T A
10 | SIGUSRI (User defined Signal 1) F /& XI55 . (Abort) HEFEHEZE 1L,
11 SIGSEGV (Segmentation Violation) AFEFES|IH IR AAENT | Dump) F& P 8k 2% 15 3 7~
SPEIE T el FHERABUN N AE: FHERYF | AR dump core U
AIRIAE
12 | SIGUSR2 (User defined Signal 2) fREAZH S FEPH T IPC 8L | (Abort) BEFEHEZ L.
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HEHM.

13 | SIGPIPE (Pipe) MFET M —ANEEFNEFE SN BTG | (Abort) ML,
M4 S

14 | SIGALRM (Alarm) (55 S W alarm REWPTRCER | (Abort) HEFEHEZIL,
FEIRFLEB G2 o A5 5 5 T R G R

15 | SIGTERM | (Terminate) HTHISGHLER —MEFL 1L &t kill | (Abort) HEFEHEZ L.
FIERIAG 5. 5 SIGKILL A, %45 S Rewdlish, XFf
BtAeEIR IS AT AT floE 3 T .
16 SIGSTKFLT | (Stack fault on coprocessor) PHbFRARMERRE IR (Abort) HEFEWRZ L.
17 | SIGCHLD | (Child) A@FERH. fFihskZilFillf. norB s | (Tgnore) -+ 3k F2 {5 11 5%
SCHREE g
18 | SIGCONT (Continue) XfF 5 HUfi#k SIGSTOP {5 1k HEERE Kz | (Continue) Pk &2 i3 FE 1)
7. mLAgEA 3k AT
19 | SIGSTOP | (Stop) fFILHEFERIEAT. 1%MG S A AT PAlisk s Zn% . | (Stop) fF1LUFFEZT.
20 | SIGTSTP (Terminal Stop) [a)Zui RIEAF ILEEF A {550 LL | (Stop) {5 ILHEFEEAT .
WA R B 2

21 SIGTTIN (Terminal Input on Background) J&&#HEFEIAKIMN— | (Stop) fFIEUEFEIZAT
ANAS TR A4 T 00 2 g b iSRRI, O a2 R 4
1E, HENE] STGCONT 155« %45 5 AT AR HH 3R ol 205 .

22 SIGTTOU (TTY Output on Background) JG&FFERE R —PA | (Stop) 5 1FHREIELT .
PRl e g A, teRRZE R g, B
FCF STGCONT {545« %45 5 M Bl FR ol 2%

4.9 exit.c 314

4.9.1 ThREHEIA

4.9.2 KRR

F)FE linux/kernel/exit.c I2fF

O O |00 | | |01 v [ Do [

—

—_

1

12

% % % %

*/

#include <errno. h>
#include <signal.h>
ttinclude <sys/wait.h>

ttinclude <linux/sched.h>

linux/kernel/exit. c

(C) 1991 Linus Torvalds

/) BRT. BERETEMEBE S . (Linus A\ minix F15]1HEH)
/) AT XE SRR, 5T G DA T E R AR
/) SR, E X ARG wait O Fl waitpid ) BAHRHE LGS .

/) RPEERE RSO, T AR Gk task struct. HIURFESS 0 HOEE,

// B YA SR T2 B0 & SRR N 207 g bR B E TR
#tinclude <linux/kernel.h> // WIZSKIC/F. &4 —Se k% E H A0 IR TE € o
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13 #include <linux/tty.h> /] tty SK3CHE, X TAHK tty_io, HATHAG H IS, WAL
14 #include <asm/segment.h> // BEEAELICMF. @ T KRBT AEA BAE IR A 2T g bR 20
15

16 int sys pause(void) ;

17 int sys close(int fd);

18

/1] RETBARE IR (FE55) -

19 void release(struct task struct * p)

20 f{

21 int 1;

22

23 if (!p)

24 return;

25 for (i=1 ; i<NR_TASKS ; i++) /) FARALSEAH, FHRIEET5.
26 if (taskl[i]==p) {

27 task[i]=NULL; /) B AZAL S5 ORI 5% A A7 5L
28 free page((long)p);

29 schedule () ; /] EFEE

30 return;

31 }

32 panic(“trying to release non-existent task”); // FREALSHEAAFAENIZEHL.
33 }

34

////) TR AT (kp) KIE(E S (sig), BN priv.
35 static inline int send sig(long sig, struct task struct * p, int priv)
36 {
/] EAG T A BT RS 8 M A IR H
37 if (p || sig<l || sig>32)
38 return —EINVAL;
// EAREGEREA SN P ARAAT (euid) Wi FR e EFE N euid B SEBHH F,  WITEEREAL B s n
/) EfET, SMHBAETGE . A suser O & XA (current—>euid==0), HTHIWZEHEH .
39 if (priv || (current->euid==p—>euid) || suser())
40 p—>signal |= (1< (sig-1));
41 else
42 return —EPERM;
43 return 0;
44 '}
45
//// #1451 (session) o

46 static void kill session(void)

47 {
48 struct task struct **kp = NR_TASKS + task; // FREFIIFREN T 5E TR 4L 55 E0 A oK 0
49
/] RFEAERATES (A5 0 LA, RS 1G ST Y ar R M S il i LR W RS 5.
50 while (—p > &FIRST TASK) {
51 if (kp && (¥p)—>session == current->session)
52 (#p) —>signal [= I<(SIGHUP-1);  // JOIXHEWdtfees 5.
93 }
54 }
55
56 /*

b7 * XXX need to check permissions needed to send signals to process
58 % groups, etc. etc. kill() permissions semantics are tricky!
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59 #/

/%

* T AR S ROEE S, XXX FREAR AV . kill O BVFelHLEIE S i

* /

//// kill O RG] T AT A R R A B R AR AT 5 5 o

// R pid >0, WME T HEAIES pid.

// W pid=0, ASAAE"T sl Ak ey M ur HERE I ERE 2 A i A 130 R

// W pid=—1, WHET sig KL RE — RN A SR

// R pid < -1, WHES sig ¥kt il -pid PTH HERE .

[/ WMRAES sig N0, MIAKRIEES, EASEATE RS . R EIhbRE 0,
60 int sys kill(int pid, int sig)

61 {

62 struct task struct #*p = NR_TASKS + task;

63 int err, retval = 0;

64

65 if (!pid) while (——p > &FIRST TASK) {

66 if Gkp && (kp)—>pgrp == current—->pid)
67 if (err=send sig(sig, *p, 1))
68 retval = err;

69 } else if (pid>0) while (——p > &FIRST TASK) {
70 if Gkp && (xp)—>pid == pid)

71 if (err=send sig(sig, *p,0))
72 retval = err;

73 } else if (pid == -1) while (——p > &FIRST TASK)
74 if (err = send sig(sig, *p,0))

75 retval = err;

76 else while (——p > &FIRST TASK)

7 if (#p && (*p)—>pgrp == -pid)

78 if (err = send sig(sig, *p,0))
79 retval = err;

80 return retval;

81 }

82

/) TBAIRHERE — FERE pid %M 5 SIGCHLD: FHERRKHEIEER K L
/) WA AR, A ORI
83 static void tell father (int pid)

84
85 int i;

86

87 if (pid)

88 for (i=0;i<NR_TASKS;i++) {

89 if (ltask[i])

90 continue;

91 if (task[i]->pid != pid)

92 continue;

93 task[i]->signal |= (1<<(SIGCHLD-1));
94 return;

95 )

96 /* if we don’t find any fathers, we just release ourselves */
97 /% This is not really OK. Must change it to make father 1 */

98 printk ( “BAD BAD - no father found\n\r’);
99 release(current); // WURBEAHBISCHRE, W H DRI
100 }
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101
/117
102 int do_exit(long code) // code JEHERIT
103 {
104 int i;
105

[/ BERCA R REARKD BRI BEIT &7 1 P9 A7 T (free page tables () 7 mm/memory. ¢, 105 4T)

106 free page tables(get base(current->1dt[1]), get limit (0x0f)) ;

107 free page tables(get base(current->1dt[2]), get limit (0x17));
// WS AT RRG FHERE, R THERE father BN 1 (AR HFE 1)« R ZTFHECE
// A TESE (ZOMBIE) ARAS, W) ) g% 1 ik ¥ iR 2 L% 5 STGCHLD.

(o))

108 for (i=0 ; i<NR TASKS ; i++)

109 if (task[i] && task[i]->father == current—>pid) {

110 task[i]->father = I;

111 if (task[i]->state == TASK ZOMBIE)

112 /% assumption task[1] is always init */
113 (void) send sig(SIGCHLD, task[1], 1);

11 }

/] RV EREST IV I BTAT 3CA

115 for (i=0 ; i<NR OPEN ; i++)
116 if (current—>filp[il)
117 sys close(i);

[/ TS HTERE AR H ok pwdy R H 5% root BLKGBATRRFIN 1 1 mUOF4 0 B A5

118 iput (current—>pwd) ;

119 current—>pwd=NULL;

120 iput (current—>root) ;

121 current—>root=NULL;

122 iput (current—>executable) ;
123 current—>executable=NULL;

[/ IR TR A0k (1eader) HEREIF HLILA R HIM L, WIREB0Z 28 I .

124 if (current->leader && current->tty >= 0)
125 tty tablelcurrent->tty]. pgrp = 0;
/) MFCS TR B G U A EE RS, DUPKE last task used math 4%
126 if (last task used math == current)
127 last task used math = NULL;
// R MATEFE E 1eader HEFE, WZILFTEMHRIERE .
128 if (current—>leader)

Iéé kill session();
/) AT E N ESOIRES, IR BCEIR A

130 current—>state = TASK ZOMBIE;
131 current—>exit_code = code;
/) TAACRERE, RN SRR AIEAE S SIGCHLD — FREREHs 5 (o k.
132 tell father (current—>father);
133 schedule () ; // EE R HIE AT .
134 return (-1); /% just to suppress warnings */
135 )
13

/1)) RGRH exit 0. ZilHiRE.
137 int sys exit(int error code)
138 {
139 return do_exit ((error code&0xff)<<8);
140 }
141
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/)1 BRGEH waitpid O . HEMETEERE, BH2 pid e RRE (b)) B EEE sk %k
/) SRR, B RTRERH—AME SN (S5 ERE) o Wilk pid IR R C
// BH (SR TERESEERD) | WA PR 2R Bl JEREA ) BT 08 R R I8
// R pid > 0, FoRFEFFHER ST pid K FRERE .
// W pid = 0, FORFEREFRAS ST YA MR AT 722
// W pid < -1, FORGERUFRALT ST pid 4O0E AT 7R .
// [ Wk pid = -1, RRERATM TR, ]
// #ioptions = WUNTRACED, F/sfilRyHifEeis bn), W5 Bk,
// #i options = WNOHANG, FzsfiiRiA 7HEFEiR H el b 5 ikl
// IR stat_addr A, WRECIRSE BORAE S .
142 int sys waitpid(pid t pid,unsigned long * stat addr, int options)

143

144 int flag, code;

145 struct task struct *¥ p;

146

147 verify area(stat_addr, 4) ;

148 repeat:

149 flag=0;

150 for(p = &LAST TASK ; p > &FIRST TASK ; —p) { // MMESEAUKSIIHAR T A5 -
151 if (I%p || *p == current) // Bkt 2R TR A BERE T

152 continue;

153 if ((kp)—>father != current—>pid) /) BURANE 2 AR TR W Bk
154 continue;

155 if (pid>0) { // WERFRER pid>0, AFHIRERE pid
156 if ((#p)—>pid != pid) [/ BZAE, M.

157 continue;

158 } else if (Ipid) { // WRARE M pid=0, (HEHM RS
159 if ((#p)—>pgrp != current—>pgrp) // 5 4HIRERERIA S A, WBkd.
160 continue;

161 } else if (pid != -1) { [/ WERFEER pid<-1, HAFMMIEREA S
162 if ((kp)—>pgrp !'= -pid) /) HSHAIEATE, Wk,

163 continue;

164 }

165 switch ((kp)—>state) {

166 case TASK STOPPED:

167 if (!(options & WUNTRACED))

168 continue;

169 put_fs long(0x7f, stat_addr) ; /) BEREERN 0x7f.

170 return (¥p)—>pid; // B, IR[EFIERE R S .
171 case TASK ZOMBIE:

172 current—>cutime += (¥p)—dutime; // SFTHHTHERE) FREREH]
173 current—>cstime += (kp)—>stime; // ML LAIZATI .

174 flag = (kp) —>pid;

175 code = (kp)—->exit code; // BT R IR A .

176 release (*p) ; // BB

177 put_fs long(code, stat_addr) ; /) EAREAE B IR DA .
178 return flag; // IBH, RIPIFEEREM pid.
179 default:

180 flag=1; // WRFREREATEAT 1L SR AERES, W flag=1.
181 continue;

182 }

183 }

184 if (flag) { /U BERR BT Ak TR Y B TRE
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185 if (options & WNOHANG) // I H. options = WNOHANG, U zZIiR[H],
186 return 0;

187 current—>state=TASK INTERRUPTIBLE; // & 4HidEFE A al F W fmhas.

188 schedule () ; // EFE

189 if (!(current—>signal &= ~(1<<(SIGCHLD-1)))) // MIFUAPAT ASHERES,

190 goto repeat; // WURMEFEEAWEIR SIGCHLD HIfE 5, ML EE AL
191 else

192 return -EINTR; // B, REH .

193 }

194 return —ECHILD;

195 }

196

197

198

493 HERE

4.10 fork.c 12

4.10.1 ThEesik
fork () REHI T-002 THERL. Linux spIFA SRR 0 (FF45 0O K b,

4.10.2 KFBER%
5%z linux/kernel/fork. c ¥2F

1 /*
2 # Iinux/kernel/fork. c
3 %
4 * (C) 1991 Linus Torvalds
5 #
6
1%
8 #* ’fork. c’ contains the help-routines for the 'fork’ system call
9 #* (see also system call. s), and some misc functions (’verify area’).
10 * Fork is rather simple, once you get the hang of it, but the memory
11 * management can be a bitch. See 'mm/mm. c’: ’copy page tables()’
12 #/
/%
* " fork. ¢’ TE&H ARG fork’ KIS FREF (S0 system call.s) , PAR—E6H &%
* (verify area’ ). —HART# T fork, o KIVEZAEH B HRAT, (HNAFE BEENG L .
* 20 mm/mm. ¢’ FH) copy page tables()’ .
*/
13 #include <errno.h> /) BERTSRSA. BE ARG S HAE S . (Linus M minix F51HET) o
14

15 #include <linux/sched.h> // JAEREPLICHE, & L TAES 451 task struct PILHITS 0 HIEE,
[/ AT AT SRR S B E RIRBUR N 20T G 2R B

16 #include <linux/kernel.h> // WHZSLICIF. A —L8 N H H R AW EE & o

17 #include <asm/segment.h> // BHAELSCME. 2 T A KB A A7 ae BRAE I AN I Gt R 2K
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1S 1< I

Do
—_

53 13 ]

#tinclude <asm/system.h> // RG:KICAF. & X T BB BAE SRR TE/ AW 158 RN 0G0 %

extern void write verify(unsigned long address);

long last pid=0;

[/ RAE WA DR 6 T4 e dn i MUK/ A A BRI T A B, IR T e gs HERE R T, At

/)

AT BT A AL

24 void verify area(void * addr, int size)

25
26
27
28
29
30
31
32
33
34
35
36
37
38

{

}

unsigned long start;

start = (unsigned long) addr;
size += start & Oxfff;
start &= Oxfffff000;
start += get base(current—>1dt[2]);
while (size>0) {
size —= 4096;
write verify(start);
start += 4096;

) BB AR RO B . KR TR
/) nr BFAES S p RS SR L MG

39 int copy mem(int nr,struct task struct * p)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

{

}

J*
* Ok, this i1s the main fork-routine. It copies the system process
* information (task/nr]) and sets up the necessary registers. It
* also copies the data segment in it’s entirety.

unsigned long old data base, new data base, data limit;
unsigned long old code base, new code base, code limit;

code_limit=get limit(0x0f); // HURFBHIAFT R DA BATEFT I h BUR K

data limit=get limit(0x17); // HORFBHGIRET R Es Belid 77 o BUR K

old code base = get base(current—>1dt[1]); // BURACHEE R NE .

old data base = get base(current—>1dt[2]); // BUREIEEILHE,

if (old data base != old code base) // 0. 11 FASSZHERACE A B s Be o B B o
panic (“We don’t support separate 1&D”);

if (data limit < code limit) /) IMREHERKE < RIBEBHKEHRAXS .
panic (“Bad data limit”);

new data base = new code base = nr * 0x4000000; // HFiE:hl=(T455*64Mb ({155 K/D) .

p—>start code = new code base;

set _base(p—>1dt[1], new code base); // W& & ACHEBHIA T b e dk 4t

set base(p—>1dt[2], new data base); // &P EIMIALTpIRENEE,

if (copy page tables(old data base, new data base,data limit)) { // SHIACRIIEEE, .
free page tables(new data base, data limit); // 15 =S RS CH 375 R N AE -
return —ENOMEM;

}

return 0;
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67 %/

% 0K, TFifife EEK fork TR . ERBIRGIHREE (task [n]) I HECE L) 55 7745 -
B R K B

/) SR

68 int copy process(int nr, long ebp, long edi, long esi, long gs, long none

69
70
71
72
73
74
75
76
77
78
79
80

81
82
83
84
85
86
87
388

100
101
102
103
104
105
106
107
108
109

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

struct task struct s*p;
int i;
struct file *f;

p = (struct task struct %) get free page(); // J#HHTSEE 451 0B N AT .
if (Ip) /) IMEWAES L S, DR (A A IR
return —EAGAIN;
task[nr] = p; /] BEHAT S G TR E TRNAT 55 5 b .
// b nr NAES55, HAETIH find empty process () i [H].
*p = *current; /% NOTE! this doesn’t copy the supervisor stack */
/R R XA S S HIESH PR SR x/ CAEHPYHTHERE N D
p—>state = TASK UNINTERRUPTIBLE; // ¥#rdbfe rRZsSe B A i S FRRES .

p—>pid = last pid; // BIERES . AT find empty process () 132,
p—>father = current—>pid; // BEEASCHTE .
p—>counter = p—>priority;
p—>signal = 0; // A SR EE 0,
p—alarm = 0;
p—>leader = 0; /% process leadership doesn’t inherit */
/% JEFEATEBUE AN RELR KK */
p—>utime = p—>stime = 0; // WG S I ) R O 2R )R]
p—>cutime = p—>cstime = 0; // WAL T-REREH PSS FZ OR8]
p—>start time = jiffies; /] AR ]

[/ R BCEAR IR B TSS B 8l (2 WARIG D o

p—>tss.back link = 0;
p—>tss. esp0 = PAGE SIZE + (long) p; // HEkkSREr (TGS p i T 11
// HNAE, FTLLGI esp0 IEIF8 [0)1% DL THm )

p—>tss. ss0 = 0x10; /] MERRBOERERT (WZEERBD [22].
p—>tss.eip = eip; // TR TRE
p—>tss. eflags = eflags; /] AR

p—>tss.eax = 0;
p—>tss.ecx = ecx;
p—>tss. edx = edx;
p—>tss. ebx = ebx;
p—>tss.esp = esp;
p—>tss. ebp = ebp;
p—>tss.esi = esi;
p—>tss.edi = edi;
p—>tss.es = es & Oxffff; /) BN 16 AR
p—>tss.cs = cs & Oxffff;
p—>tss.ss = ss & Oxffff;
p—>tss.ds = ds & Oxffff;
p—>tss. fs = fs & Oxffff;
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110 p—>tss.gs = gs & Oxffff;
111 p—>tss. ldt = _LDT(nr); // ZHi{ES nr BJREFRFFRIEREST (LDT R FTLE GDT ) .
112 p—>tss. trace bitmap = 0x80000000; (& 16 MiHHD -

[/ MR AEAES A T UM BEES, wRAF I TR

113 if (last task used math == current)
114 _asm_ (“clts ; tnsave %07 : m” (p—>tss.1387));

/) BCEFAES AU AR BRI, BRIFEHITR. R GRIEIEAR 00, MRS Hdlh
/[ AAREIRIFERE BN 2L S5 70 BE ) A A7 L

115 if (copy mem(nr,p)) { // RIAIA 0 FRos
116 task[nr] = NULL;
117 free page ((long) p);
118 return —EAGAIN;
119 }
/MRS R DA SO R FT I, DUPRE N ST T B 1.
120 for (i=0; i<NR OPEN;i++)
121 if (f=p—>filplil)
122 f->f count++;
/) KRR (LR 1 pwd, root Fil executable 5| HREIM 1.
123 if (current—>pwd)
124 current—>pwd—>1 count+tt;
125 if (current—>root)
126 current—>root—>i_count+t;
127 if (current—>executable)
12 current—>executable—>1 count++;

// WCEBHMTAS I TSS R LDT fiidFF I (7 GDT H) , %l M task g5,
/] FEALS VIR, (L4527 474% tr B CPU Halnak. Jailfiidfr R 24745 1dtr ©7F task0 BINZL.

129 set_tss desc (gdt+(nr<<1)+FIRST TSS ENTRY, & (p—>tss)) ;
130 set_1dt desc (gdt+ (nr<<1)+FIRST LDT ENTRY, & (p—>1dt)) ;
131 p—>state = TASK RUNNING; /% do this last, just in case */
/% B JE PR AT S B E O AT IRES, BAB T — */
132 return last pid; /) RBEHTEERE S (5% SR AR .
133 }
134

[/ RFE AR A E L RS last pid, JFREIEARSEZ T 4ES 5 A index)
135 int find empty process(void)
136
137 int i;
138
139 repeat:
140 if ((++last pid)<0) last pid=1;
141 for (i=0 ; i<NR_TASKS ; i++)
142 if (task[i] && task[i]->pid == last pid) goto repeat;
143 for(i=1 ; i<NR_TASKS ; i++)  // AT5% 0 HEEAESb.
144 if (ltask[i])
145 return i;
146 return —EAGAIN;
147 )
148
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4103 HEER
4.10.3.1 1%%'{*&.\511:!&.\

Figure 7-1. 88386 32-Bit Taszk State Segment

31 23 15 2 @
1/0 néP BASE OB BB0 O : AOBO 0606 |ﬁ_64
| 1
pPeeoeoeononenenonse LDT 60
|a PPOAB B a:a PPBBOBA Gé 5C
|B PEBAB D a:a PEBBOAA Fé 58
ppeoaveonnononoe DS 54
|a R a:a PPABOBA 3% 5@
| 1
|a R EEEEE cs ac
| 1
beceeooee XEEEEEEE ES 48
1 1
EDI 44
1 1 1
| 1 |
ESI 40
i i i
EBP ac
i i i
ESP 18
i ] i
EBX 34
i i i
. EDX . 30
' ECX ' 2C
i i i
EAX o8
i i i
. EFLAGS . 24
1 1 1
. INSTRUCTION POINTER CEIP) | 2@
: CR3 (PDPR) : 1ic
L a:a PPABOBA 3%2 18
| |
. ESP2 . 14
L a:a PEBBOAA 3%1 1@
| |
. ESP1 . e
L a:a PPABOBA séa
' ESP@ '
i i
Peeooeoneopneoeeoanl| Back Link 1o PREVIOUS TSS

NOTE
@ MEAMS INTEL RESERUED. DO NOT DEFIME.

CPU AT 25 T3 T A 15 BAAEAE T — MR B, AT 45 IR B (task state segment — TSS) .
B 5o AT 80386 11451 TSS #& 2.
TSS W B Loy Rk
1. CPU fERMTATL 5 V)i BB (1 2h 545 B . XU B AT
o WAHZ1E9s (EAX, ECX, EDX, EBX, ESP, EBP, ESI, EDI);
o Bt&AEAS (ES, CS, SS, DS, FS, GS);
o WrEZATAs (EIP);
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o ¥RAFREN (EIP);
A — M HATAES 1) TSS FRERAF (BCHIR I A 58D .
2. CPU BHUH AL H I MEASHE B, RETRA:
o FE45 1 LDT [k 4%
o TGRS UL H R % A7 % (PDBR);
o L 0-2 [IMEARTEEE
o MATS AT UM F 2L CPU P24 — AR (debug) S5 16 T- LT CRRERERAL )
o 1/0 LAy PFE bl (LK B RAE TSS MK E LB, 7F TSS iR FF R 3D,

A5 IRFS BOT LAF BRI 23 () (AT S o 5 H e - SR BURAL, AR S5 IRAS Bt 2 el Ak s LI
YHTNELEPATAESS 1) TSS 22 AL S5 Z A7 (TR) SKAR/RIK. 54 LTR A STR FHRAG oM B AT 45 2 A7 s
IEBERT (fE55 T A7 AR AT W23

1/0 FEA A7 B AR AR 1 LRI 1A T/0 3 1o Bldnsi 1 41 A LRERS A7t 2 1/0 A7 3L hE+5, 7 (A%
1 hbo R R, MaEF) 1A 1/0 54 (IN, INS, OUT, OUTS), CPU ¥ 4Gik ks i 4 e 5
INTARE AL TOPL, WXL, BT 1/0 8. WAL, B4 CPU B4 TSS
(1) 1/0 LERPALIE o W RAH R EERRA 2 B AL, = A — R R, SN AT 1/0 45

4.11 sys.c ¥+

4.11.1 Iheeffir

sys. ¢ FEfF BEEW AT ARG DD RERI SEOLeR 2. Horh, 373R [ -ENOSYS, WIZRZARASKR Y 1inux
B EBZIRE, W AS 2 H TSR TR eI s B% .

4.11.2 KEBiERE
5% linux/kernel/sys.c f&FF

1 /*

2 * linux/kernel/sys. c

3 #

4 * (C) 1991 Linus Torvalds

5 #

6

7 #include <errno.h> /) R SRSAR. BE ARG SFHAE S . (Linus M minix F51HET) o
8

9 #include <linux/sched.h> // BRI, & LTRSS 45 task struct. HIZAAESS O 4E,

/) AT R S M BRI HR ST R R 1.

10 #include <linux/tty.h>  // tty k30, X THK tty io, BTG IHKIZE. HH-
11 #include <linux/kernel.h> // WIZKICHF. &AL AZH H RN [5O8 & o
12 #include <asm/segment.h> // BUEAEKICMF. 5 T RBEAF AR d AR AR AN 20 G R 2K
13 #include <sys/times.h>  // X T FREPIZATIIAIEH tms LA times () RER AL,
14 #tinclude <sys/utsname.h> // RBLFRLEE .
15
// &8l H AT R .
16 int sys ftime()
17 {
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return —ENOSYS;
}

1S |5 |5

//
21 int sys break ()
{
23 return —ENOSYS;
24}
25

// T AR - R AT IR (degugging) .
26 int sys ptrace()
27 {
28 return —ENOSYS;
29 }

[\
[\

// BB IEFT N AT R E
int sys stty()
{

w
—

return —ENOSYS;
}

5 212 1R8]
Ol | (WO DD

/) AR AT B EAS B

36 int sys gtty()

37 |

38 return —ENOSYS;
39}

40

/] B

41 int sys_rename ()

42 {

43 return —ENOSYS;

44}

45
//

46 int sys prof()

47 {

48 return —ENOSYS;

49 }

50
/) WCE AT S I SEBR AN /BB AR ID (gid) o WISRATSEA B PR,
/) WA R B S FRA ID FIAA LA 1D W SRAT - BAA B R, s T = W B R A s Br
// W ID. PR gid (saved gid) #EixESA N gid [FMEH.

51 int sys setregid(int rgid, int egid)

52

53 if (rgid>0) {

54 if ((current->gid == rgid) ||
55 suser ()

56 current—>gid = rgid;
b7 else

58 return (-=EPERM) ;

99 }

60 if (egid>0) {

61 if ((current->gid == egid) ||
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62 (current—>egid == egid) ||
63 (current->sgid == egid) ||
64 suser ()

65 current—>egid = egid;
66 else

67 return (-=EPERM) ;

68 }

69 return 0;

70 )

71

/) WEBHAS (gid)  WERALSZBA YRR, Enl DA setgid O ¥ AR gid
// (effective gid) B MNWMILIEHE gid(saved gid) 88 5EFR gid (real gid) » WHEATSH
/] SRR WSERR gidy AAK gid FIORBY gid #RE B SR E M gide

72 int sys setgid(int gid)

73 {

74 return(sys _setregid(gid, gid));
75 }

76

// FT IR BERE K D BE o
77 int sys acct()
78
79 return —ENOSYS;
80 }

[/ WRHAT 2 B A7 BRERE ) R AU 1k 25 1)
82 int sys phys()

83 {

84 return —ENOSYS;
85}

86

87 int sys lock()

88 {

89 return —ENOSYS;
90 }

91

92 int sys mpx ()

93 {

94 return —ENOSYS;
95 }

96

97 int sys ulimit ()

98 {

99 return —ENOSYS;
100 }

101

// RIFIN1970 451 H 1 H 00:00:00 GMT FFUGFIS IR TEAE (FP) o Wil tloc ANy null, WIS AIME
// WAEREEIR R,
102 int sys_time(long * tloc)

103 {

104 int i;

105

106 i = CURRENT TIME;
107 if (tloc) {

100



WIZAHES  linux/kernel/

108 verify area(tloc, 4) ; /) BN ER AN OXHEZE 477

109 put fs long(i, (unsigned long *)tloc); // AN HFEE: tloc 4k,
110 }

111 return 1i;

112 }

113

114 /*

115 #* Unprivileged users may change the real user id to the effective uid
116 #* or vice versa.
117 */
/%
* R AT LUULSE R FH P BRIRAF (real uid) BSOS ZOH P FRIREF (effective uid), Rz 5K,
*/
/) BTSSR S2bn L L/ BE AR ID (uid) o WHRARSS A BT P A, B4 HRE T 4t
/7 SEBEH ID R RO 1D WHERAT 5 A FRAL, i BAT = B A A L Br i F P 1D,
// REE uid (saved uid) W EMESH R uid [FMH.
118 int sys_setreuid(int ruid, int euid)

119 {

120 int old ruid = current—>uid;

121

122 if (ruid>0) {

123 if ((current—>euid==ruid) ||
124 (old ruid == ruid) ||
125 suser ()

126 current—>uid = ruid;
127 else

128 return (-=EPERM) ;

129 }

130 if (euid>0) {

131 if ((old ruid == euid) ||
132 (current—->euid == euid) ||
133 suser ()

134 current—>euid = euid;
135 else {

136 current—>uid = old ruid;
137 return (-EPERM) ;

138 }

139 }

140 return 0;

141 )

142

/) WEARSH T (uid) o WAL S BATEE T RBL EAT BMEH] setuid O FFHATR uid
// Ceffective uid) WHEMILMY vid(saved uid) BILSLPR uid (real uid) o WHRATSH
// BEH PR, MSERR uids AR uid FIEREE uid #BBE RS HEE € 1 uid.

143 int sys setuid(int uid)

144 {

145 return(sys_setreuid(uid, uid));
146 }

147

[/ BCE ARG A H . S48 tptr £ 1970451 H 1 H 00:00:00 GMT JF4G v BT IIE (2D .
// VR ERE DA 20 B AT B AR

148 int sys stime(long * tptr)

149 {

101



WIZAHES  linux/kernel/

150 if (!suser()) [/ WSRASE B PO AR A R
151 return —EPERM;

152 startup_time = get fs long((unsigned long *)tptr) — jiffies/HZ;
153 return 0;

154 }

155

/) RBCHHMESS WA o tms S5k ARSI E) . RG] FRERE AT A R RGN (A

156 int sys_times(struct tms * tbuf)

157 {

158 if (tbuf) f

159 verify area(tbuf, sizeof *tbuf);

160 put fs long(current—>utime, (unsigned long *)&tbuf->tms utime) ;
161 put fs long(current—>stime, (unsigned long *)&tbuf->tms stime) ;
162 put fs long(current—>cutime, (unsigned long *)&tbuf->tms cutime) ;
163 put fs long(current—>cstime, (unsigned long *)&tbuf->tms cstime) ;
164 }

165 return jiffies;

166 }

167

// MZ 4 end data_seg BUHGHE, FHRGHSA LW IIANAE, 1 HIERE AL o8 B/
// W, ZRBESIE B RE N end_data seg FRENME. XE MUK TR EE I HE /N TR
// &)@ 16KB. IR[FE &L B rpr st BAE (SR IFHE SEREAE, WREAHRE) .
/) GEREEARH P EER, Mt libe FER BT RS, I HIRBMEBA—FE,
168 int sys brk(unsigned long end data seg)

169 {

170 if (end data seg >= current—>end code && /) WMRSHORM LR, IFH
171 end data seg < current—>start stack — 16384) // /NFHEF-16KB,

172 current—>brk = end data seg; // W R B s AL
173 return current->brk; // 3R RTHERS 24 T ot Bt Rl .

174 }

175

176 /*

177 * This needs some heave checking ...

178 * I just haven’t get the stomach for it. I also don’t fully

179  # understand sessions/pgrp etc. Let somebody who does explain it.

180 #/
/%
kN TS T EE LA IR R A -
* IR EATE Aok uxse . IR ARE4H H sessions/pgrp 25, B LE T e ACKAIE.
*/
// S H pid fa o R ERE A ID BB R pgid. WIERZH pid=0, WA Yuiitfe s . Wi
// pgid K0, WHEHZSE pid $5e EERERIAL 1D 154 pgide 40 9% R B0 T4 BERE N — A
[/ ERRHBR S — AR, WX AR 08 T R— 4 iE (session) o« FEIXFIEILT,
// ZH pgid /2 T EMA LA BERELL 1D, BERHZAI 216 1D 20058 ZI A BERE (AR A (193 4T) -

181 int sys setpgid(int pid, int pgid)

182 |

183 int i;

184

185 if (Ipid) [/ WRSH pid=0, WAL MRS .

186 pid = current->pid;

187 if (Ipgid) // W pgid A 0, WHEH TR pid /8 pgid.
188 pgid = current->pid; // [293XH 5 POSTIX (A E HA]

189 for (i=0 ; i<NR _TASKS ; i++) /) AARAES A, BHERARE IR S LS
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190 if (task[i] & task[i]->pid==pid) {

191 if (task[i]->leader) [/ WMFIAEATSS DA, M IR,
192 return —EPERM;

193 if (task[i]->session != current—>session) // ﬁﬂ%ﬁﬁﬁﬂﬁ 15 1D
194 return ~EPERM; /) 5 AETHERE AR, )R AR ]
195 task[i]->pgrp = pgid; // BB GATSH perpo

196 return 0;

197 }

198 return —ESRCH;

199 }

200

// RPPYHTHRENA S . 5 getpgid(0) A,
201 int sys_getpgrp(void)
202 {
203 return current—>pgrp;
204 }
205
// BIE—AN2l (session) (Wl EH leader=1) , 3 HWEHSG=HA 5=HlHES.
206 int sys setsid(void)

207 {

208 if (current->leader && !suser())  // WA MFTHERE C2&STEE SUF HAZEHH P
209 return —EPERM; // TR [E]

210 current—>leader = 1; [/ BCE TR A E o i

211 current—->session = current—>pgrp = current—>pid; // WEARHFE session = pid.
212 current—>tty = —1; // ?%7*§Hhuﬂiﬁfﬁz¥§%£%J Ui o

213 return current—>pgrp; // RIFIES1E 1D,

214 }

215

/) SRWMARGE S . o utsname 5B & 5 NFEL, it ARMAREAE RS AFR. LT 4K
[/ ARRATHIN WA AR 2 T 44 F

216 int sys uname(struct utsname * name)
217 |
218 static struct utsname thisname = { // XHZGH TEMTHMER, XFgid e asoR.
219 “linux . 07, “nodename’, “release ’, “version °, “machine ~
220 b
221 int i;
222
223 if (!'name) return -ERROR; // I RAETIUF G X FE T S 2 ) H R k(] o
224 verify area(name, sizeof *name); // WAEZZErP X R/NEAEERE GEH OO NFSE .
225 for (i=0;i<sizeof *name;i++) // F utsname HRE BB HIBH P b X .
226 put fs byte(((char *) &thisname)[i], i+(char *) name) ;
227 return 0;
228 }
229
BOE ARGV SO R SRS A mask & 0777, JFiR [ 57 i o
2§Q int sys_umask(int mask)
231 {
232 int old = current—>umask;
233
234 current—>umask = mask & 0777;
235 return (old);
236 }
237
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4.11.3 HEER

4.12 vsprintf.c 12

4.12.1 IhgediR

4.12.2 RIDER

B|Z linux/kernel/vsprintf.c 2&F

1 /*

2 # Iinux/kernel/vsprintf.c

3 *

4 * (C) 1991 Linus Torvalds

5 #*

6

7 /% vsprintf.c — Lars Wirzenius & Linus Torvalds. */

8 /*

9 % Wirzenius wrote this portably, Torvalds fucked it up :-)

10 #/
11
12 #include <{stdarg.h> /] WHESECEK SR D W ESHAIR . FER T4

// A (va list) Fl=A % (va_start, va arg fll va_end), HTF
// vsprintf. vprintf. vfprintf ER#L.
13 #include <string.h> /] PR . B T — S AT B AR RN BR A
14
15 /* we use this so that we can do without the ctype library +/
/% AT T X, XA nT AAEH] ctype FET */

16 #define is digit(c) ((c) >= 77 && (c) <= 79) /) HWI#FR AR TF1Fo

17

/] GBI TR B SRR R AR SRR SR, R ERAUE . O AMEET TR

18 static int skip atoi(const char *#s)
19
20 int i=0;
21
22 while (is digit (#*s))
23 i=1i%10 + *((xs)++) - 77
24 return i;
25}
26
[/ XM SR AL SR AT 5 H
27 #define ZEROPAD 1 /% pad with zero #/ /* W% */
28 #define SIGN 2 /* unsigned/signed long */ /* JofF'5/fioKIEH */
29 #define PLUS 4 /* show plus %/ /% BRI */
30 #define SPACE 8 /* space if plus */ /% WG, WE A */
31 #define LEFT 16 /% left justified #/ /% FEHAE */
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32 #tdefine SPECIAL 32 /* Ox %/ /% 0x */
33 #define SMALL 64 /% use ’abcdef’ instead of 'ABCDEF’ #/ /% fliH/NSFEEE */
34

/) BREAE. BN n OABEBREL base NBREG S5 n NE, BRECRIMEN R
/] S A5 3 A IR A G 5 B
35 #define do div(n, base) ({ \
36 int _res; \
37 asm_ (“divl %47 "=a” (n), "=d” (_res):”” (n), 717 (0), “r” (base)); \
38  res; })

/] W R 0 by ¥ e BRI PR
// BN numFEEG base— il size—FRFHBKEL; precision#TFEKE K& s type- ML,
/) Wi str FIFEISEN .

40 static char * number (char * str, int num, int base, int size, int precision

41 ,int type)

12

43 char c, sign, tmp[36];

44 const char *digits="0125456789ABCDEFGHI JKLMNOPQRSTUVIXY”:
45 int i;

46

[/ I RERA type $8 NG FRE, WGE SUNS 7 REE
/) GURFRA R M A G s) , IR R bR .
[/ AR ECN T 2 BORT 36, MR ALEE, L RIACRE R H e A BT 2-32 Z [R]IH.

47 if (type&SMALL) digits="0123456789%abcdefghi jklmnopqrstuvwxyz”;
48 if (type&LEFT) type &= ~ZEROPAD;

49 if (base<2 || base>36)

50 return 0;

// GRS B E, N'E TR =0 (WRY ), B/ ¢ F TR T

// Gn R B S BT BEUE num /NF 0, WIERFSA&E sign=1", FFH num BL4EXH .

// BRI FR BRI, WE sign=n'5, AN AR E N sign="4%, HIE 0.
51 ¢ = (type & ZEROPAD) ? °7 : 7~

52 if (type&SIGN && num<0) {

53 sign="-";

b4 num = —num;

55 } else

56 sign=(type&PLUS) ? ’+” : ((type&SPACE) ? =~ : 0);

[/ WS, MGG AR 1o 2RISR R R A, U T4\ E 1 58 B 50k 2 A7 (HT 5 0x)
/) T NBERISE RN 1 Y1)\ BE e e 45 s — %) o

57 if (sign) size—;
58 if (type&SPECIAL)
59 if (base==16) size —= 2;
60 else if (base==8) size—;

// A REME num 2y 0, WIRGRIFRFER="0" 5 5 AR PR 45 58 I SR BOR 200l num A6 4 il 7 A7 B 2
61 i=0;

62 if (num==0)

63 tmp[i++]="";

64 else while (num!=0)

65 tmp[i++]=digits[do div (num, base)];

/) AL TR BOCT G B, RS FEAE Y o B Efi
[/ BEPREAE size EH TAFBEUE T T N4

66 if (i>precision) precision=i;

67 size —= precision;
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// WX EAE TR TE T 5 B R e i b R, FF R I BAE 245 R str b
[/ AR I (ZEROPAD) RIZE 5655 (AERHE) bk, NIFE str st
// SABCRI 4 56 FEAE PR M. e i i 5L, AR5 .

68 if (! (type& (ZEROPAD+LEFT)))
69 while (size——>0)
70 *str++ = 7 7
71 if (sign)
12 kstri+ = sign;
[/ A AFG ORI, DT )\ B A 4 5 RSk — A CE A 075 S /N ZEBIUAAEC 0x
73 if (type&SPECIAL)
74 if (base==8)
75 *str++ = 77;
76 else if (base==16) {
7 *str++ = 77;
78 *str++ = digits[33]; // X 8 x
79 }
[/ EFRBPERA LR CESEFE) bR, WHERIR 5P AP ¢ 747 C 0 8isHs) , W 5147,
80 if (! (type&LEFT))
81 while (size——>0)
g ¥str++ = ¢;
// BEIS i AFAEE num FECF NG EEBCE N EUNTREEEE, W st TPIRON OREE(E-1) A 07,
83 while (i<precision—)
84 *str++ = 77,
/] PR AT R AN st e 1A
85 while (i——>0)
86 kstr++ = tmp[il;
/) BEREEAEPIRTE, WFRIREAFRE A A fE 5 brbbr s o WIAEF A 56 B TN 254
87 while (size——>0)
88 *str++ = 7 7;
89 return str;  // RFFEHGFH TR E
90 }
91

// R TR AR IS A A B AT R
// AT RN TSR, Linus ZEPAZSEIL T % C vk R 45,
/) Hh 4 fmt AR args A NMURLIIE; buf 2% AR IIX .
/] S WA YL )5 (A ks L e 775 R A 41
92 int vsprintf(char *buf, const char *fmt, va list args)

93 {
94 int len;
95 int i;
9% char * str /) R TAT R o R b (02 o
97 char *s;
98 int *ip;
99
100 int flags: /% flags to number() */
101 /% number () BREALE H IFRE %/
102 int field width; /% width of output field %/
/% B B R/
103 int precision; /% min. # of digits for integers; max
104 number of chars for from string */
/% min. HEHHCFANEG max. FRPERPFERIANEL */
105 int qualifier; /% °h’, ’1°, or 'L’ for integer fields #*/
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106 /%0, 1 B L TR/
/] H R ARENR I buf, %Fﬁﬁ%ﬁ*ﬁ$ )25 2 e 7 BEA T A N R AL 2
107 for (str=buf ; *fmt ; ++fmt) {

/) REREHARR AR IO % IFAR, X fmt A% PR A PR %, SRS U AT B TG
/] ARAETIRR I PRI BAIRAEN stro

108 if (xfmt != %) |
109 *str++ = *fmt;
110 continue;
111 1
112
/) RIS IR A R TP AR I, FRE bR R E EION flags Y.
113 /% process flags */
114 flags = 0;
115 repeat:
116 ++fmt ; /% this also skips first "% */
117 switch (xfmt) {
118 case '—’: flags |= LEFT; goto repeat; // IEEESFIREE,
119 case '+’: flags |= PLUS; goto repeat; // NS .
120 case ~ ’: flags |= SPACE; goto repeat; // JWZH&.
121 case '#': flags |= SPECIAL: goto repeat: // JE'Epifi#n,
122 case ~’: flags |= ZEROPAD:; goto repeat; // BIHZFWEP0),
123 }
12

/) BCHMTTSEC 7B E A, TN field width AR &, 2 5 o0 5 dal o 2 K0 0 e B OH: O 5 A
/) RS E AR K, RN TS EIR e g . FILE A va_arg BURES(E . 25 LI 58 B (E
/) NT 0, MRZAEE R A FREEY - bk (5D, HIETRAER SR E PR ZrE, IF
/] A B v P A B Ry H A HE

125 /* get field width */

126 field width = -1;

127 if (is digit (*fmt))

128 field width = skip atoi (&fmt) ;
129 else if (fmt == "#7) {

130 /* it’s the next argument */
131 field width = va arg(args, int);
132 if (field width < 0) {

133 field width = —field width;
134 flags |= LEFT;

135 }

136 }

137

[/ NI BAHE, Bk S R RS LI, JFION precision 28R, KRBT IR MIbRERE . .
/) FEAC PR RS B o8 RS, G SRR P A SR BRI RS A W SRR v
/)T R N ASEEEERE . LA va_arg BOR AR . & BN S8R T 0, T
/] K7 BORG BRI FLAE X

138 /% get the precision */

139 precision = —1;

140 if (kfmt == ".7) {

141 ++fmt;

142 if (is digit (¢fmt))

143 precision = skip atoi (&fmt) ;
144 else if (xfmt == %) {

145 /% it’s the next argument */
146 precision = va_arg(args, int);
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147 }

148 if (precision < 0)
149 precision = 0;
150 }

151

// FHX BRI T K BT, I qualifer 8. (h, 1, L & XS ARG .

152 /% get the conversion qualifier */

153 qualifier = -1;

154 if («fmt == "4 || *fmt == "7° || *fmt == "L’) {
155 qualifier = *fmt;

156 ++fmt;

157 }

158

[/ NI HTRAAR AT

159 switch (xfmt) {
/) ARBFAAR R IE ¢ WIERARN NS HNIE T AT o BEIN AR AR SR AN 225855, W% 7 BUAiTi
/) TENTEREAE -1 DB FAT, RGNS EC AT WR S BEEE KT 0, WIFRoR N 225855, WIHE
/) ZECTA A A N e FEAE -1 A A% AT

160 case ‘c¢’:

161 if (! (flags & LEFT))

162 while (—field width > 0)

163 *str++ = 7 7;

164 *str++ = (unsigned char) va arg(args, int);

165 while (—field width > 0)

166 *str++ = 7 7;

167 break;

168
/) IREARIRORAT R 8T, WA N ZHOE AT H . EEISECA AT RO RE, A OB TR R
/) W RS = R o BRI I AR SR AR e 5E T, WHZ BTN (B8 LA 745 R oK)
/) AT R HIRASEC AT WURE IR KT 0, WIS 5SS, WESE 747 RS
[/ BN B8 PEAE 74T FR A D) AN 2% T4

169 case 's:

170 s = va_arg(args, char *);

171 len = strlen(s);

172 if (precision < 0)

173 precision = len;

174 else if (len > precision)

175 len = precision;

176

177 if (! (flags & LEFT))

178 while (len < field width—)

179 *str++ = 77,

180 for (i = 0; i < len; ++i)

& *str+t = kstt;

182 while (len < field width—)

183 *str++ = 7 7,

184 break;

185

[/ RS AT 0, RS N 19 2 B 4k )\ B 74 £ o AT number () pREAL P

186 case 0:

187 str = number (str, va arg(args, unsigned long), 8,
188 field width, precision, flags);
189 break;
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—
O
o

[/ MRMEFHATE p' . FORR NS H— MR8 SN IS BB BB Se R, BRI 56 L
/708, I A EEE . R H] number O BAGEATALPE

191 case p’:

192 if (field width == -1) {

193 field width = 8;

194 flags |= ZEROPAD;

195 }

196 str = number (str,

197 (unsigned long) va_arg(args, void *), 16,
198 field width, precision, flags);

199 break;

200

/) FRE ARG X B X, MRt B 2T BTN NG . " x ZOR NS PR

201 case ‘x’:

202 flags [= SMALL;

203 case X:

204 str = number (str, va_arg(args, unsigned long), 16,
205 field width, precision, flags);

206 break;

207

[/ InRRE TR 4,1 EC W, WS NSO, T A, D AR SR, IR 2N b
/] TR &S T u AR AR

208 case 'd’:

209 case '1:

210 flags [= SIGN;

211 case ‘u’:

©

212 str = number (str, va_ arg(args, unsigned long), 10,
field width, precision, flags);

(N}
—
wW

[\
—_
S

break;

N}
—_
(@]

[/ ARG REASRR AT 0", RS R H AT 1A ) R8O A7 206 3 2 AR e E AL
/1 A va_arg O BUEHZ S HEREE,  RIE K C AR B I 718U Nz B TR K A7 & .

216 case 'n’:

217 ip = va_arg(args, int *);
218 *ip = (str — buf);

219 break;

220

[/ B RFARFTARE % WER PR R R, KA % B #
[/ IR AT A BASEA 75, W R AT S Nt f p, IR P13 107 1rgksib Bl
[/ A TAFH . HNRR DB B T AT R g AL, R A

221 default:

222 if (sfmt != %)

223 *str++ = %7,

224 if (xfmt)

225 *str++ = *fmt;

226 else

227 —fmt;

228 break;

229 }

230 }

231 kstr = "107; /) BGAERIAT B AT A a5 R ALY b nul .
232 return str-puf; [/ IRV ) AT A AR
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233 }
234

4123 HEER
4.12.3.1 vsprintf)BIR FHF B

int vsprintf (char *buf, const char *fmt, va list args)

vsprintf () BEUE printf () RAVRELZ — o IXLCpR D= A4 AL A H 2520 e dm H A X A 2
TR fmt, AR PR RN S E A TR Ak, P AR A i

printf AU HILBIARAERT AN stdout. cprintf {4 HIEBIFEHIG . fprintf f4 HIX 2S04
f)MN . printf A7 v FRF I (B vEprintf) KRS HUEM va_arg BN va_list args %, printf
HIIA s PRI s 4 HIX 2 LA null 45 R4 buf th QEIS P R £R buf A 288 1) 25 A2 1507
FRERD o TG 0 BIAS U R H A R 7

Lo BT AT R

printf FR AR AP AR 24T 85 il s B 0 30 AR i 28 AR, i
XIS E, SHOL R s A% PR S A S, — o R4 L R s A fj
Bs PO X6 Y 28T R AR B e s A A

2. IR TR

#e A FRR BB R
%[flags] [width] [. prec][|h|1|L] [type]

R — MR R R TE LI 40T ) TR Ho
[flags] palpri = SN N IR IR
[width] ST ] IR R IR 58 BE R R 1T 5
[. prec] SN IEREIRS B (precision) FR7R1T
ChITIL] 2 nl IR N K A 1 s
[type] ST R 1T (B A AR = TT)

flags Ml 70. SUEA S DoS. BE. bl JBERIENdkhe, 20 kg
27-33 AT IR o ARETAF B A R

# TN AR N S HOL N “RPRIE7. T\ (o), WUV 40 J A7 4 S TR 7 0 20 A
AN TN sk XD, RS I AR LY 0x) 80X FFske X F e, B, f, F, g LA G, UIRIAE
BATNEUT, et Ttk B2 AT — AN . T g 806, EHEM AL IR

0 A RN AZ R RN . ST d, 1, 0,u,x, X, e, B, £, g 1 G, st B A0 RS A
SER M. SRR I 0 F-bRaE, O bRaipl 2 o S FAUEFE e, R H T REEESEL, 0 bRt
2.

- B G H S5 SRAEAT N T BOA R 22 IE G ZE ) o CBRIMEAE AT 35247 n 49l 41,
Al FOR AR AT TS A

7 R e W= LR R — AN IE A, S A% B — A5

+ BORE— AN FHAR G R AR HECE — NS Gl W FERMEDL, WA M8
iR

width $8%E TR AT A 98, BIRE TP BU BN S WERPR 4 R E LR E I 981 /)
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WIAEIE/eil (BB AL, RS I T /E 3R ) & B SR (1 flags ARGHIE) MG, BR
TAEFIBAE R AR E T8 LI LS, WATELER] * AR P BN TR i~ — MRS R . e e
KT width $EM W, AR T AN SEEEAA SR R TRy R S e Ba R,

precision &YW BRI IINEL. X T d, 1, 0, u, x X Felfe, AR H TS HIRECT 1A
o T e, B £ A F, ZfEfR A N S LB T AN T g 56, IR IR KA BN
XT s BS Beffe, RS ELAE U W R T S R R K AR

KPEEBHMEFR AT U B T BB n (0 B N IAGR T BREHH AR d, 1, 0, u, x ¥

X e ffie
hh Wi T (KR R ot B AN RS PR B S TR S AL
h B T ) R O] N — AN A 5 SR S R S A
1 B T ) R ] T — KR S KRR S K
11 Wi T (R R ot B AN K KRR A 5 K KB S K
L Y] e, B, f, F, g 5 G H g SRXT N T MRS e S 4

type s Ui RS2 IR A S HER BRI HH AOR o BN EHAR /R AT IR 8 LR

41 BN SHCRE WO 55 A WRATRS L (precision) (9%, TIZY T 85 10 %
DECEAE IR TN, s e /0% . BOAKIRS LA 1.

o, u, x, X WA MAEEIL I A TS )\ (o) « TERFS T2kl (w) i 2 TEAHS T8kl (x B
X)Fon e x RoREEHNG 7R (abedef) REIRTN#EHIEL, X LM KRS 7EE (ABCDEF)
A NBERIEL U RA AR BRI, Ul W A S R d DB N R (B A s b,
SAEFAIATNTE o BRINIORS AR 1o

ek RWAEA AT T2 AR S EEAHUE -] d. ddde+dd BB /N2 A 80T 4L
SRR WARBATRE S, AR 6. WIAUREIEAE 0, IR /MU L. E Fom RS 58 B REOR
A TREG D BN 2 8 s . WEAREE N 0, IR A48 %0t 00,

f,F RN T T2 R S8 A8 (-] ddd. ddd 19T N EoR 2 )5 I8 A Hs
THEE . WORBATRE LI, BRI 6. WIRKEEE 0, WA MGHIL. WA /MO, 4 Jn i
Mef 1T

g,G XN IS EAR O £ B e AR IC CIRZ G, M F 8l E A RERE(ETRE T8
B E W RBATRE R, WILBGAMECY 6. WIAKEREY 0, WIVEDG 1 R0 Ar. WEREEHUN FE50N T4
SR TAETHEEE, IR e A3l NG IR 2R bR . DCARRISAT— RN O A2 BN

b=

c SRR AR IO 5 75 I e e

s SOREAJAR A FAF R R, P LT B L) null 45, WEARATRE R, U e kg
JERT SR T ATANEL I AR I null 4R,

p DSR2 7N A

n FF3EE H A e ki 10 7 A5 A BOORA7 21 0 N AR R E AL E T . AR SHaE AT
Feite.

% Bt N E %, AT AR I N AR R %%

4.12.4 54FTRRZARIX A
T2 R TR, BT LA 1. 2 B R TFAa sk B 0 P P (0 s K T o BN T %50
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4.13 printk.c 12FF

4.13.1 IhgediR

4.13.2 RIDER

B|Z linux/kernel/printk. c 25

1 /*

2 * linux/kernel/printk. c

3 *

4 * (C) 1991 Linus Torvalds

5 #*

6

1 /%

8 * When in kernel-mode, we cannot use printf, as fs is liable to

9 #* point to 'interesting’ things. Make a printf with fs-saving, and

10 #* all is well.

1 #/
/%
s AT RGBS, FRATANBEAE ] printf, KN ZAEes £s 4510 H B AR OS5
* B A — printf FFAEMTHETORAE £s, — DI T o
*/

12 #include <{stdarg.h> /) FRMESECK . e RS H IR . FEWRE T

// A (va list) fl=A % (va_start, va arg fll va_end), HTF
// vsprintf. vprintf. vfprintf %L

13 #include <stddef.h> // FRfEsE LS. 5 T NULL, offsetof (TYPE, MEMBER) .

14

15 #tinclude <linux/kernel.h> // WIZLCAE. &F —Le A% BREUM ETE € Lo

16

17 static char buf[1024];

18

// FHZEE vsprintf () 76 linux/kernel/vsprintf. ¢ W' 92 4T 774G
19 extern int vsprintf(char * buf, const char * fmt, va list args);

20

21 int printk(const char *fmt, ...)

22 {

23 va_list args; // va_list SEfp bR — M FErratral.

24 int i;

25

26 va start(args, fmt); /| SEACBTT IR RS . 4 (include/stdarg. h, 13)

27 i=vsprintf (buf, fmt, args) ; /) AERIRE A H fmt o ZH K args fiy i 2] buf .
// IRIME 1 & THrH 757 R K

28 va_end (args) ; /] ZHAE LSRR

29 _asm__ (“push %%fs\n\t” /] RAE fso

30 “push %%ds\n\t”

31 “pop %%fs\nlt” /) & fs = ds.

32 “pushl %0\n\t” [/ R B R AHERR (X =AM S50 -
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33 “pushl § buf\n\t” // ¥ buf BHuhE AN HERR o

34 “pushl $0\n|t” /) B 0 IR AMERR . ZIEIE S channel,

35 “call tty write\n\t” // WM tty write B%. (kernel/chr drv/tty io.c, 290).
36 “addl $8, %%esp\n\t” /) Bkid (EFF) AN AHSEL (buf, channel) .

37 “popl %0\n\t” // PR R, AN IRIME,

38 “pop %%fs” /] R £s TAFES

39 27 (1) Tax T Tex” Tdx 7)o /) BENGR RS, FAAEAY ax, ox, dx (AR REC AR .
40 return i; // IR E AR

41 '}

42

4.14 panic.c &

4.14.1 ThEeHiAk

YNAZFE AR, R R 2L panic O, WoRERR S B R G ASEIHER .

TENZREF V2 17, A I E A R 2R Bk 8. (ER 20T, A panic O AL
— R AR T E . SRR REAE T UNTX “R = fRT i )

panic & “PRfi, 2’ 1= A, 1F Douglas Adams [J/piit {Hitch hikers Guide to the Galaxy)
(CERMELTRAT H IR D)), 1 PBEA AN — W2 “Don’ t Panic!” o« ZRIPUIE linux BEEH
RS P

4.14.2 (KFBER%
5%k linux/kernel/panic. c ¥2/F

1 /*
2 ¥ linux/kernel/panic.c
3 #
4 * (C) 1991 Linus Torvalds
5 #
6
7 /%
8 * This function is used through-out the kernel (includeinh mm and fs)
9 #* to indicate a major problem.
10 #/
/%

* AZRREAE RN AR PE R CRAETE Sk h, WAEE BERER mm RSO RS £s )
s JHULHE 200 H A )
*/
11 #include <linux/kernel.h> // WHZKICHF. &4 SR H s 800 SR € X
12 #include <linux/sched.h> // WEERRFFRICHF, & L TARS i task struct. FIIRIESS O (%R,
[/ AT LA A IR T S0 R RN 2 G bR HC VB 1

= 1=
NI

void sys sync (void); /* it’s really int */ /% SZfp 23R int (fs/buffer. c, 44) */

—
(@]

/] ZRRERIER B WA I BLRECR RS R, JREIT U RGP R, RIS HEATENRIS — BEML.
[/ IR RTERERAESS 0 M3, B VWIS HAT 55 A, IF BB T U R D R4

16 volatile void panic(const char * s)
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S5 1% 1=

)
—_

DO DO DO DO
|5 213 R3]

printk ( "Kernel panic: %s\n\r’,s);
if (current == task[0])
printk (“/n swapper task — not syncing\n\r’);

else
sys_sync() ;
for(;;);
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%5 3 i IKEhFE (block driver)
5.1 #tix
5% linux/kernel/blk drv B&
Name Size Last modified (GMT) Description
£] Makefile 1951 bytes 1991-12-05 19:59:42 m
&) blk.h 3464 bytes 1991-12-05 19:58:01 m
£ floppy.c 11429 bytes 1991-12-07 00:00:38 m
8] hd.c 7807 bytes 1991-12-05 19:58:17 m
E 11 rw blk.c 3539 bytes 1991-12-04 13:41:42 m
£ ramdisk.c 2740 bytes 1991-12-06 03:08:06 m

5.2 Makefile 3244

5.2.1 ThgEHiR

5.2.2 {XA3ERE

5 linux/kernel/blk drv/Makefile 3C14

| [o [O1 v [ DO [—
H H H H H H H H R

FREAX R SR 25 SRS RE /Y1) Makefile SCAF

Makefile for the FREAX-kernel block device drivers.

Note! Dependencies are done automagically by 'make dep’, which also
removes any old dependencies. DON'T put your own dependencies here
unless it’s something special (ie not a .c file).

! AKBOCRZ 1 make dep” ABIHEATH, E M A ERIEORAIHIE B

BB RS I, BRI SR (RIAZ — A e ST ED -
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—
(=N Nejloo]

o gty
W DD |—

|5 =
Q1 [

acgf=>
~ [>

1S 1< I

# (Linux W04 70 FREAX, J5#% ftp. funet. fi M55 3 G100 Linux X4 .

AR =gar  # GNU [ Z@EHISCARRERRR Y, T B LA S VRS SO R il LA

AS =gas  # GNU FIVC9mASF.

LD =gld  # GNU FEHA.

LDFLAGS =-s —x # EHRETFIAMSE, —s Bl XA a5 56 8 . —x WERATE RS .
cC =gcc  # GNU CIBEZgiifas.

# AT C PR TIET . —Wall BRI A SRR -0 LRI, ARA AR BRI AT IR [ 5

# —fstrength-reduce LG PATIUYS, HEBREL A H; —fomit—frame—pointer 44 BEIRAF AN EE

# [MHESLHRE: —fcombine-regs B I AT fidn, WD AFAFARMMH; —finline—functions ¥ ]

# A/ RR B IR N AR s mstring—insns Linus H CIAMMOLAGEDT, LUSATHEH 5

# —nostdinc —I../include AMi BB AL S SO, AR FEE Hx ey (. /.. /include) o

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

# CATCHLIETT . —E HUgAT C aribE, XA HaEn C F2/P AT A 2 354 b 2 25 e ) B b i

# B EIEER M e, —nostdine —1.. /.. /include [FHI .

CPP =gcc -E —nostdinc -I../../include

# NI R 7R make AR W 45 B A 1. ¢ SCPFR IR AR s VERRESY . UK fir &
# J51E gee KM CFLAGS Prfig & i i C AU G B Ja AREAC sz 1k (=S) , M=
# AR C ST R R AR ST o BRIAAS LR BT AL IRV G R e SCAE 44 2 T € SCfFA44
# LR c Mt s Fg. —o R a st X4 mR. Hrpsx s (2$e) & [z Hird s,
B SURREE Nkt IXHRRERT & 4 ¢ 30

.c.S:
$(CC) $(CFLAGS) \
-S -0 $*.s5 §<
# NIRRT, s ILGFE P SO . o HARSCM:. 22 472 SEULZEAE I B Ak a4,
.s.0:
$(AS) —c —o $*.0 $<
.c.o: # BB, % ¢ UM% 0 His0fE. A TEERE
$(CC) $(CFLAGS) \
-c -0 $*.0 §<
27 OBJS = 11 rw blk.o floppy.o hd.o ramdisk.o # € CH AR AR & 0BJS.

#AEAT T SGHRIEAE OBJS JE AL H I 1 (1A dy & JE B H AR blk_drv. a JESCPF

29 blk_drv.a: $(OBJS)

$(AR) rcs blk drv.a $(OBJS)
syne

# R HFNA TS TAE. 43047 make clean’ I, FhasHUAT 34-—-35 1T BRI s, BRI 9%
# ORI SO e’ RSN BR A A, R 5 SO RS AT SO, I HAS BRI ERAE R
clean:

rm —f core *.0 *. a tmp make

for i in *.c;do rm —f "basename $$i .c .s;done

# N S H ARSI A 2 SO E 2 R HOBOC R . AW

# PR B gAY sed X Makefile SCHF (RIDEATSCH) BEATALHE, favthi A MER Makefile
# SCAE ### Dependencies’ fTJa MIFIFTAAT CRIIA 44 JTFHAIIAT) 5 JFARK tmp_make

# G SO (38 ATHIMERD) o ARG AT kernel/blk_drv/ H 3% FAIREA C SCHFHAT gee TARHEHE 1.
MBS R TIAR BERE R A RS H AR SCIEAR PR, JF FLIXSE R AT £ make TH%
# TR ANESCE, ARERRE A A make AR, HCEE SRR 2R AH MR RE T SCPER B bR

# SO I B OG- % IS P RS BT AT SRR o JE TR BE 45 SRR on 21 i I

116



W5 EE BRI linux/kernel/blk drv/

# 3 tmp_make ", SRJEAFZI N SOOI RGBT K Makefile SCIF.

37 dep:

38 sed ' /\#\#\# Dependencies/q < Makefile > tmp make

39 (for i in *.c:;do echo -n "echo $$i | sed "s,\.c,\.s,” ” ”; \
40 $(CPP) -M $$i;done) >> tmp make

41 cp tmp _make Makefile

42

43 #### Dependencies:

44 floppy.s floppy.o : floppy.c ../../include/linux/sched.h ../../include/linux/head.h \
45 ../../include/linux/fs.h ../../include/sys/types.h ../../include/linux/mm. h \

46 ../../include/signal.h ../../include/linux/kernel.h \

47 ../../include/linux/fdreg.h ../../include/asm/system. h \

48 ../../include/asm/io.h ../../include/asm/segment.h blk.h

49 hd.s hd.o : hd.c ../../include/linux/config.h ../../include/linux/sched.h \

50 ../../include/linux/head.h ../../include/linux/fs.h \

51 ../../include/sys/types.h ../../include/linux/mm.h ../../include/signal. h \

52 ../../include/linux/kernel.h ../../include/linux/hdreg.h \

53 ../../include/asm/system.h ../../include/asm/io.h \

54 ../../include/asm/segment.h blk.h

55 11 _rw blk.s 11 _rw blk.o : 11_rw blk.c ../../include/errno.h ../../include/linux/sched. h \
56 ../../include/linux/head.h ../../include/linux/fs.h \

57 ../../include/sys/types.h ../../include/linux/mm.h ../../include/signal.h \

58 ../../include/linux/kernel.h ../../include/asm/system. h blk.h

5.3 blk.h 324§

5.3.1 IheetHik
XA R &S Er S, RO R H T &, Bl S Sk s AR e [Rl— AN 7 .

5.3.2 {XA3ERE

5 linux/kernel/blk drv/blk.h 3T

1 #ifndef _BLK H

2 #tdefine _BLK H

3

4 #tdefine NR_BLK DEV 7 /] PRI

5 /%

6 * NR REQUEST is the number of entries in the request-—queue.

7 % NOTE that writes may use only the low 2/3 of these: reads

8 * take precedence.

9 *
10 #* 32 seems to be a reasonable number: enough to get some benefit
11  #* from the elevator-mechanism, but not so much as to lock a lot of
12 * puffers when they are in the queue. 64 seems to be too many (easily
13 * Jong pauses in reading when heavy writing/syncing is going on)
14 #/

/%

* N 2 X NR_REQUEST S 15 3K BA A A B A 25 FR) T35
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* VERD BRRAR ORI LE TR ) 2/3; BRAFISGAL BE .

*

% 32 WUFZ R — DO HIECT: S NSRG4 it

s AH 222 pPIXAE NS P I SOA BAS AR K. 64w A E

* ZRKT CHREMNE/FDHEBITIRE S SRR N F 85 .

*/
15 #define NR_REQUEST 32
16
17 /%
18 * Ok, this is an expanded form so that we can use the same
19 * request for paging requests when that is implemented. In
20 #* paging, 'bh’ is MULL, and ’waiting’ is used to wait for
21 * read/write completion.
22 #/

/%

* OK, Tz request &5 — N REIELL, BRI 4 S LS JAT TR mT BALE 43 003 sk rh
* AFH AR, e JUAb B, " bh’ & NULL, 1" waiting” WA TS5/ 5 5 K.
*/
[/ R SRS I g5 A . Hoh R dev=—1, MR BAT LI .

23 struct request f{

24 int dev; /% =1 if no request */  // MHNB&S.

25 int cmd; /% READ or WRITE #/ // 4 (READ B WRITE) .
26 int errors; /BRI A IR R UCE

27 unsigned long sector; // IR . (1 He=2 BiIX)

28 unsigned long nr sectors; /) /R

29 char * buffer; /] BARGENX

30 struct task struct * waiting; /] ATS AR E P AT S8 L L T

31 struct buffer head * bh; /) GEh X 3kFE4EF (include/linux/fs. h, 68) .
32 struct request * next; // Fgla R IR I,

33 15

34

35 /¥

36 #* This is used in the elevator algorithm: Note that
37 * reads always go before writes. This is natural: reads
38 #* are much more time—critical than writes.
39 #/
/%
s N E SCHI T BRI T R R B AR B A E AT AT .
* KGRI AR SRR I T EER B L S A A 2
*/
40 #define IN _ORDER(sl, s2) \
41 ((s1)—>emd<(s2)->emd || (s1)—>emd==(s2)->cmd && \
42 ((s1)->dev < (s2)—>dev || ((s1)->dev == (s2)->dev && \
43 (s1)->sector < (s2)->sector)))

/] P& E
45 struct blk dev_struct {

46 void (krequest_fn) (void); /) VSRR R H R

47 struct request * current request; // KRG ELH.

48 };

49

50 extern struct blk dev_struct blk dev[NR BLK DEV];  // BRUGEAHEA, SRR & b H—D0.
51 extern struct request request[NR REQUEST]; // ERBAFNEA .
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52 extern struct task struct * wait for request; // EERERE SR AT 55 454 o
53

54 #ifdef MAJOR NR /) FRET

55

56 /%

57 #* Add entries as needed. Currently the only block devices
58 #* supported are hard-disks and floppies.

59 #*/
/%
* THENTMAGH . HuTHR s SRl FI R
*/
60
61 #if (MAJOR NR == 1) // RAM B EB& St 1o A B E AT DLHERE N A7 a5 oA 1o
62 /* ram disk */ /% RAM A CHAERERIED) */
63 #define DEVICE NAME “ramdisk” // BEe& 2 HE ramdi sk
64 #define DEVICE REQUEST do rd request // AR do rd request ().
65 #tdefine DEVICE NR(device) ((device) & 7) // %45 (0—-7),
66 #define DEVICE ON(device) /) IR . AU JCATT B G .
67 #define DEVICE OFF (device) /] R
68

69 #elif (MAJOR NR == 2) // RIRE W AT 2,
70 /* floppy */

71 #define DEVICE NAME “floppy” /) WL FR floppyo
72 #define DEVICE INTR do_floppy // BT AL FRE R do_floppy ()
73 #define DEVICE REQUEST do fd request // WIEREHE do fd request ().

74 #define DEVICE NR(device) ((device) & 3) // ##%*5 (0--3) .

75 #define DEVICE ON(device) floppy on(DEVICE NR(device)) // JF/aw+#-# floppyon() »
76 #define DEVICE OFF (device) floppy off (DEVICE NR(device)) // KH¥ 4 &%L floppyoff ().
77

78 #elif (MAJOR NR == 3)  // M FRATE 3.

79 /* harddisk */

80 #define DEVICE NAME “harddisk” // R PR harddisk.

81 #define DEVICE INTR do hd // W& WAREERE Y do_hd () .

82 #define DEVICE REQUEST do hd request // AR K R% do hd request ().

83 #tdefine DEVICE NR(device) (MINOR(device)/5) // &% (0—1) o REAMEE LAY 4 501X
84 #define DEVICE ON(device) // W EAE AR, oAU R ARG .

85 #define DEVICE OFF (device)

86

87 #elif

88 /%* unknown blk device %/ /* RFNHK % */

89 #terror “unknown blk device”

90
91 #endif

92

93 #define CURRENT (blk dev[MAJOR NR].current request) // CURRENT Jy#§iE E 45 B4Rk K 4544 .
94 #define CURRENT DEV DEVICE NR(CURRENT->dev) // CURRENT DEV >4 CURRENT [ %5

95

96 #ifdef DEVICE INTR
97 void (*DEVICE INTR) (void) = NULL;
98 #endif
99 static void (DEVICE REQUEST) (void);
100

/] RETUBE G2 PIX
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101 extern inline void unlock buffer (struct buffer head * bh)

102 {
103 if (1bh->b_lock) // WRFRE R GE P IX bh AR BB WS RE SR
104 printk (DEVICE NAME ”: free buffer being unlocked|\n”) ;
105 bh—>b_lock=0; /] A5 WAL G X AR
106 wake up (&bh->b wait) ; /] VBRI LR MR X R
107 }
g@
gE R
l_g extern inline void end request(int uptodate)
110 {
111 DEVICE_OFF (CURRENT->dev) ; /] RV
112 if (CURRENT->bh) {
113 CURRENT->bh—>b uptodate = uptodate; // B HFbrd.
114 unlock buffer (CURRENT->bh) ; /) REETIX .
11 }
116 if (luptodate) { [/ AR RRE R 0 B oR B H R G R
117 printk (DEVICE NAME ” 7/0 error\n\r”);
118 printk (“dev %04x, block %d\n|r”, CURRENT->dev,
119 CURRENT->bh->b blocknr) ;
120 }
121 wake up (&CURRENT->waiting) ; // R SR 1 ZAR SR TR
122 wake up(&wait for request); // WRERAEAFIE SR A EERE
123 CURRENT->dev = -1; /] BEIBCZE R I
124 CURRENT = CURRENT->next; // I SRR IR 120 SR I
125}
12

/] XHIIRAE R -
127 #define INIT REQUEST \
128 repeat: \

129 if (!CURRENT) \ // W FCHE R SR FREE A null WK [E]
130 return; \

131 if (MAJOR (CURRENT->dev) != MAJOR NR) \ [/ R ET R A I S AT UBERL .
132 panic (DEVICE NAME ”: request list destroyed”); \

133 if (CURRENT->bh) { \

134 if (!CURRENT->bh->b_lock) \ /U FAE AT SRR I 22 DX B BB Lo
135 panic (DEVICE NAME ”: block not locked”); \

136 }

137

138 #tendif

139

140 #endif

141

5.3.3 HEfER
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5.4 hd.c X

5.4.1 Thgefik

5.4.2 REGERF

BIFE linux/kernel/blk drv/hd.c }&FF

— = = = =
|H>|CD|N|>—‘|O [©O |00 [ |0 |01 [ Lo DD [—

= | [O1

SYytes
O [© [0

DO DO DD DN DO DO DO |
SRR R g I R

28 1S

L8 SRS S
= |O [O1 [ W DD

¥

* linux/kernel/hd. c

*

* (C) 1991 Linus Torvalds

*/

S*

* This is the low-level hd interrupt support. It traverses the
* request—-list, using interrupts to Jjump between functions. As
* gll the functions are called within interrupts, we may not
* sleep. Special care is recommended.

*

* modified by Drew Eckhardt to check nr of hd’s from the CMOS.

*/
/%

* ARSI Z AP W B . EZEH THMERVIZR, Al A W 7E ek 5z (m pkEE .
* TR )RR B2 A R W B, BT DX S pR A T DAERI . 15 R Y R
* (1] Drew Eckhardt 1524, Fi/H CMOS 15 5550074157 o

*/

#include <linux/config.h> // WIZBLE K. & SCBEALE 5 AR 2R (HD TYPE) W&,

#include <linux/sched.h> // WEEREFLXME, & X TALSSH) task_struct. FIUHAES 0 %,
[/ Y IR T SO E TR A N U7 2 pR B TR A .

#include <linux/fs.h> /] ARG B XU LER (file, buffer head, m inode %) .

#include <linux/kernel.h> // WK, &AL kH HBREUM B € o

#include <linux/hdreg.h> // WS ECEL . & X U742 Aasum O, JRE&, X EZSER.

#include <asm/system.h> // RGLAF. & LT & E B IRTE/ A W1 A 200 g0 %

#include <asm/io.h> // io SR w8 S VRN /i T G R o

#include <asm/segment.h> // BCEVELICME. € X T RB AT AL 28 B AE I RN 207 9% R 2L

#define MAJOR NR 3 /) W E RT3,

#include “blk.h” /) B E SURE KRB S5 # . B g B S5 M AN R B R

#tdefine CMOS READ (addr) ({ \ // 1% CMOS %% A%,
outb_p (0x80|addr, 0x70) ; \
inb p(0x71); \

1)

/% Max read/write errors/sector */
#tdefine MAX ERRORS 7 [/ B/ E N X K A TR
#tdefine MAX_HD 2 // B AEH

static void recal intr(void); // HEHELA IR 7E R AT £ AE 2 U8 F 0 88T 1E pR 2 (287 17) o
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38
39 static int recalibrate = 1; // FHKIE,
40 static int reset = 1; /] AL
41
42 /*
43 * TJhis struct defines the HD’s and their types.
44 %/
/% NIARE X T RS HORT */
/] BFBO MRS E BEROE R DR AR BRTMEAT S MR R XA S
45 struct hd i struct {
46 int head, sect, cyl, wpcom, 1zone, ctl;
47 b
48 #ifdef HD_TYPE // MR CEFE include/linux/config. h H5E X7 HD_TYPE---
49 struct hd i struct hd infol[] = { HD_TYPE };  // H@& XEFMIZEAEN hd_infol] % .
50 #define NR_HD ((sizeof (hd info))/(sizeof (struct hd i struct))) // IEHERH.
51 #else /) A, H#Ek 0 1H
52 struct hd i struct hd infol] = { {0,0,0,0,0,0}, {0,0,0,0,0,0} };
53 static int NR_HD = 0;
b4 #endif
55
/) AL G o 25 AREAS 3 XA B A5 Ff D5 70 DR X B
// 5 BRI (0 hd [0] A hd [5]45) ARREEARERE + K9S 4L
56 static struct hd struct {

b7 long start sect;
b8 long nr_sects;
59 } hd[5+MAX HD]={{0, 0}, } ;
60

// B port, L nr F, LRAFFE buf 1,
61 #define port read(port, buf, nr) \
62 asm_ (“cld:rep,insw”.:"d” (port), "D” (buf), “c” (nr): "cx”, "di”)

// B port, 35 nr 7, M buf FEEIE.
64 #define port write(port, buf, nr) \
65 asm (“cld;rep;outsw”::"d” (port), "S” (buf), “c” (nr): “cx’, “si”)

67 extern void hd interrupt (void) ;
68 extern void rd load(void);

70 /* This may be used only once, enforced by ’static int callable’ */
/% NHZ R EVIIRAC I B H — k. Hi AL E callable fE MR RE. */
// GBS BEAIGACFREF init/main. ¢ B init FREFEEE R R 0x90080 Ab, BANTFHGE setup. s
// FEFP M BIOS BUARIT 2 MBI ARSHEE (32 F7) . WHSEHREES I N YR G .

71 int sys_setup(void * BIOS)
72 |
73 static int callable = 1;
74 int i, drive;
75 unsigned char cmos_disks;
76 struct partition *p;
i struct buffer head * bh;
78

// WIS callable=1, HIBfTiZEREINRILICE N 0, A REI REPIT Ko
79 if (!callable)
80 return —1;
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81 callable = 0;
/] MFBBATE config. h e XS4, Wi\ 0x90080 AbiszA .
82 #ifndef HD TYPE

83 for (drive=0 ; drive<2 ; drive++) {

84 hd info[drive].cyl = *(unsigned short *) BIOS;

85 hd infoldrive]. head = *(unsigned char *) (2+BIOS) ;
86 hd info[drive]. wpcom = *(unsigned short *) (5+BIOS);
87 hd info[drive].ctl = *(unsigned char *) (8+BIOS);

88 hd info[drive]. lzone = *(unsigned short *) (12+BIO0S);
89 hd info[drive]. sect = *(unsigned char *) (14+BI0S);
90 BIOS += 16; /] BAER S E K 16 7,

91 }

// setup. s FEFFLEHL BIOS A S H 815 BN, R G 1 ANMEAL, st B2 2 Ml R
// 16 FATAHER . RIX B ILEAIMER 2 MR AR AR A5 A 0 5t a] LSS %A 26 2 MEEL T .

92 if (hd info[1].cyl)

93 NR_HD=2; /) WEERUE N 2,
94 else

95 NR_HD=1;

96 #endif

// BCEBEAS AL AR AR B XS R XS . e g T 1%5 5 S WA IS BOAT KU
97 for (i=0 ; i<NR_HD ; i++) {

98 hd[i*5]. start_sect = 0; // ARG B X T
99 hd[i#5]. nr_sects = hd _info[i]. head*
100 hd info[i]. sect*hd infolil.cyl; // BH&LEMXEL.
101 }
102
103 /*
104 We querry CMOS about hard disks : it could be that
105 we have a SCSI/ESDI/etc controller that is BIOS
106 compatable with ST-606, and thus showing up in our
107 BIOS table, but not register compatable, and therefore
108 not present in CMOS.
109
110 Furthurmore, we will assume that our ST-506 drives
111 {if any> are the primary drives In the system, and
112 the ones reflected as drive 1 or Z.
113
114 The first drive is stored in the high nibble of CMOS
115 byte Ox12, the second in the Ilow nibble. This will be
116 elither a 4 bit drive type or Oxf indicating use byte 0xI19
117 for an 8 bit type, drive 1, Oxla for drive 2 in CMOS.
118
119 Needless to say, a non—zero value means we have
120 an AT controller hard disk for that drive.
121
122
123 */
/%

* FRATIN CMOS A A A% LA Lo R B T RES MBI FERIE UL, FRATTH —He SCST/ESDT /451
* PSR, EAELL ST-506 U5 BIOS FEA M, K2 HILAETRATI BIOS 4k, (HE XA
% AL ASMAN), R e B AR CMOS h UAAEALE .

* AN, BATMEBE ST-506 IKshads CUIRA I ARG T FEARIK 3, WRILIIKAh 8% 1 8% 2

* LA UK SN 28 .
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k5 L ANKB) & S A OMOS 775 0x12 [y~ 745 Hp, 2 2 MPBUEIRE 745 o % 4 A7ty
* A5 AT LIRS 2 A, BB OxFo Oxf o fli ] OMOS Hh 0x19 54 R K #% 1 11 8 {7
s JFALTAT, AT CMOS Hv Ox1A P/ MR B2 2 AL 71y

* B, —MNARREERA AT A AT FEbl AR IR S s

*/
124
// 3% AR bl e B A AS I A B A A A AT SR A A
125 if ((cmos disks = CMOS READ (0x12)) & 0xf0)
126 if (cmos_disks & 0x0f)
127 NR_HD = 2;
128 else
129 NRHD = 1;
130 else
131 NR_HD = 0;
// #NR _HD=0, JJPGANMEALHSAS S AT 20HI 2 e (), Al B 45 s % .
// # NR_HD=1, WPKEE 2 MERSEEE .
132 for i = NRHD ; i <2 ; i++) {
133 hd[i*5]. start_sect = 0;
134 hd[i*5]. nr_sects = 0;
135 }
/) U AR BAS L BB B 1A EIXARD , SRR KR R
/) BRI R E bread O BAE AL 5 1 Hufidls (Fs/buffer. ¢, 267), 3P ) 0x300 S i 41 ¥ 45
/] (B HHRIGHIVE) o SRJE AR AL Sk 1 AN X A7 E Ox1fe AMIPRAN 75 275 047 55AAT K] Wy
// X AT Ox1BE G X R BT H M WK X RS S BNEEL 7 X H 3 4544 hd .,
136 for (drive=0 ; drive<NR HD ; drive++) {
137 if (!(bh = bread(0x300 + drivex5,0))) { // 0x300, 0x305 ZHH&%T.
138 printk( “Unable to read partition table of drive %d\n\r’,
139 drive) ;
140 panic (7);
141 )
142 if (bh->b data[510] != 0x55 || (unsigned char)
143 bh—>b data[511] != 0xAA) { // PIWTEREAT B A RbR & 55AA7 .
144 printk( “Bad partition table on drive %d\n\r’, drive);
145 panic (7);
146 )
147 p = OxIBE + (void *)bh—>b _data; /) Gy DR ERAL TS 1 R X K Ox1BE 4k
148 for (i=1;i<5;i++, p++) {
149 hd[i+b*drive]. start_sect = p—>start_sect;
150 hd[i+5*drivel.nr_sects = p—>nr_sects;
151 }
152 brelse (bh) ; /[ RETROA A T AT FRR ) N A7 S X L
153 }
154 if (NR_HD) // MR ERAAAE I H O XK, WFTE 7 X R IE A .
155 printk ("Partition table%s ok. \nlr”, NR_HD>1)? "s”: 7) ;
156 rd load(); // In#k (B ) RAMDISK (kernel/blk drv/ramdisk. c, 71) .
157 mount_root () ; /] RN R G (Fs/super. ¢, 242) .
158 return (0);
159 )
160

/11 SN HAEIA R I B 28 w4

// AR AR AR Zr A7 A vt 1 HD STATUS (Ox1£7) ,  FFAEFRAE I B 2 9% it 25 LU AR A8, RIS h B8 1AV
161 static int controller ready(void)
162 {
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163 int retries=10000;

164

165 while (—retries && (inb p(HD STATUS)&0xc0) !=0x40) ;
166 return (retries); // R EI R IR I EL

167 }

168

/) K HAT A 2 TR PR . (win Rl e 45 (45 5 )
/) BEHBURS A A P I A PAT R . B0 RoRIER, 1 . WRPAT A,
// WA R A 72 HDfERROR(Oxlfl)O

169 static int win result (void)
170 {
171 int i=inb p(HD STATUS); // HUREHEE.
172
173 if ((i & (BUSY STAT | READY STAT | WRERR STAT | SEEK STAT | ERR STAT))
174 = (READY STAT | SEEK STAT))
175 return(0); /% ok ®/
176 if (i&1) i=inb(HD_ERROR);  // #% ERR STAT 7, WiHUHE R %517 4%
177 return (1);
178 '}
179
/77 WA A AR A S B (ZWFIRTE BED .
// WHZE: drive - 45 (0-1); nsect — B bR XL
// sect — JEIARIIX; head - ik ';
// eyl - K emd - Ay
// kintr addr O — AP WA BERE P Aok o F 1 Ak 2 o 2
180 static void hd out (unsigned int drive,unsigned int nsect,unsigned int sect,
181 unsigned int head, unsigned int cyl, unsigned int cmd,
182 void (kintr addr) (void))
183
184 register int port asm(”dx”); // port A W AEEE dx.
185
186 if (drive>l || head>15) // R IKBEs T (0, 1) >1 Bk 5>15, WIFEFA S FE.
187 panic(“7rying to write bad Sector”)
188 if (!controller ready()) // IR BUN A S AT AR s W S, ZERL
189 panic ( "HD controller not reaa’y') ;
190 do_hd = intr addr; // do_hd BEFEEH R AERERE T IR RE P R R H
191 outb p(hd info[drivel.ctl, HD _CMD) ; // a7 (0x316) i da il 77 .
192 port=HD DATA; // B dx D EdE A A i 1 (0x1£0)
193 outb p(hd infoldrivel.wpcom>>2, ++port); // Z¥: SHAMEAENS (Fhr 4) .
194 outb_p(nsect, ++port) ; /] ZH B/ B RS
195 outb p(sect, ++port) ; /] BH: BRI
196 outb p(eyl, ++port) ; /) ZH: KRR 8 Az,
197 outb p(cyl>>8, ++port) ; // B RS 8 A
198 outb p(0xAO| (drive<<4) |head, ++port);  // Z4L: @Biﬂ%ﬁ%%ﬁ%%o
199 outb (emd, ++port) ; /) s MRS ar 4.
200 }
201

/11 ERR g . MR IR AR IR AR GO AT 5 OCH 4 58 45 RbR S
/) CEAL, WIE, &[E] 0. it —BON A, R M 1,

202 static int drive busy(void)

203

204 unsigned int i;
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206 for (i = 0; i < 10000; i++) /) DEIREER R bR G AL EAT o

207 if (READY STAT == (inb p(HD STATUS) & (BUSY STAT|READY STAT)))

208 break;

209 i = inb(HD STATUS) ; // PR FEERIRPIRES T .

210 i &= BUSY STAT | READY STAT | SEEK STAT; // MGUlf-A7. #tesfr S8 45
211 if (i == READY STAT | SEEK STAT) /) A A A E L AR, WER[E 0,
212 return (0) ;

213 printk (4D controller times out\n\r’); /) BWEREN, SonfEE. FRRM 1,
214 return(1) ;

215 }

216

/177 WAL CERTRAE) B3 o

217 static void reset controller(void)

218 {

219 int i;

220

221 outb (4, HD_CMD) ; [/ TR T AR AR R AL R T (-4 .
222 for(i = 0; i < 100; i++) nop(); /) BN (RIS ERAED) .

223 outb (hd_info[0].ctl & 0x0f ,HD CMD); // FFAIEIEF ST (A IEFEIK, Fi) .
224 if (drive busy()) [/ FHERE AR, BN A R
225 printk ( "AD-controller still busy\n\r”);

226 if ((i = inb(HD_ERROR)) != 1) /) WESRZ AR, AT 1 R &Y.
227 printk ( "H#D-controller reset failed: %02x\n\r”, i) ;

228 }

229

I AR nre HAREAL CEFRIE) B GIE. N5 LR 2 a4 LIRS
// Hrprrecal intr () A& 7EAR AL T A BEAR P i i H AR HE R I AL B BRI L
230 static void reset hd(int nr)

231 {

232 reset_controller();

233 hd out (nr, hd info[nr]. sect, hd info[nr]. sect, hd info[nr]. head-1,
234 hd infolnr]. cyl, WIN SPECIFY, &recal intr);

235 }

236

// /) AN A T eR
[/ RAEREAMBRE AW, B A AR EERE R R FH I BRA C AbEE R AL, ZEB TR B R A
// W ZERE . S0 (kernel/system call. s, 241 17) .

237 void unexpected hd interrupt (void)

238 {
239 printk ( “Unexpected HD interrupt\n|r’);
240 }
241

/) SRR
242 static void bad rw_intr (void)

243 {

244 if (++CURRENT->errors >= MAX ERRORS)  // n SRis i DX I FR HH A8 R BOK T- 8056 T 7 IR,

245 end request (0); // WG SR MR i SR HERE, i HL
/) XSGR IX RS AL GRAEHD

246 if (CURRENT->errors > MAX ERRORS/2)  // 4piRi— i XA HI B D2 KT 3 Ik,

247 reset = 1; // WV SRANAT AT AE L 2 e A

248 }

249

/) R T T R R PR A O A BRI b T
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250 static void read intr(void)

251 {

252 if (win result()) { [/ ARSI B A A A AT

253 bad rw_intr(); [/ WBEAT 5 A 2R W Ak P

254 do_hd request () ; [/ SR JE BRI SR AR AR N, (5 47) Ab 3

255 return;

256 }

257 port read (HD DATA, CURRENT->buffer, 256) ; // ¥4 A 25 17 25 vify 1 52 B35 SR 87 X
258 CURRENT->errors = 0; // i AR

259 CURRENT->buffer += 512; [/ WEEGL P IXFREL AR IR X

260 CURRENT->sector++; // RIS,

261 if (-—CURRENT->nr sectors) { // W R R X BOE A e, )
262 do_hd = &read intr; // FRRCEMELHH C ik¥daEk o read intr ()
263 return; // B R v T A BE AR AR do_hd B
264 } // WK ZRBERE B S . S system call. s
265 end request (1) ; [/ AR XS DA oE, WIALBEE KR 45 R4,
266 do_hd request () ; /) BAT IR SRR

267 }

268

/) BRI W R 7E D A B R DR
/) AEBRAPITIE, A BT WS S, TR b T A TR, IR 6 T 28k o D Ach B2 P e D
/) CERHRE do hd O D381 write intr(), FUILAESEMER BULED 5, PUTZER

269 static void write intr (void)

270 {

271 if (win _result()) { // G R A AR R R A

272 bad rw_intr(); /) W S AT R 1S RIS AL B

273 do_hd request(); // SR FR R SRAE AR AR N, (A7) AL,

274 return; // SRJEIRME] (IR T I RBE S D .

275 }

276 if (——CURRENT->nr_sectors) { /) AN B X Hk 1, A7 IEA  X 2,
277 CURRENT->sector++; [/ CHENE KRR X 5+,

278 CURRENT->buffer += 512; // VW REM X HrEl,

279 do_hd = &write intr; // EAER R WORE U H R AR E ) write intr (),
280 port write (HD DATA, CURRENT->buffer, 256) ; // T [ 4#i 77 474 i 11’5 256 577,
281 return; /[ IRIBIER AR P e S PR A i B PP IR AR B
282 }

283 end request (1) ; /) A X S 58, WAL EE R 45 R,
284 do_hd request () ; /) BAT IR SRR

285 }

286

)/ WEEERGE () P B e R b T A B R b
// SR P AR [F R 5 R, TR S TR A S AN B, 8K i s R R AT Y (52 i) b,

287 static void recal intr (void)

288 {

289 if (win result())

290 bad rw_intr();
291 do_hd request();

292 }

293

/) PATHERE I SR A
294 void do_hd request (void)
295 {

296 int i, r;
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297 unsigned int block, dev;

298 unsigned int sec, head, cyl;

299 unsigned int nsect;

300

301 INIT REQUEST; /) KEIE SR I A i (2 W kernel /blk_drv/blk. h, 127) .

302 dev = MINOR (CURRENT->dev) ;  // HR¥# 57 B% 5 (AR R B 5 D) .
// CURRENT 52 X 4 (blk dev[MAJOR NR]. current request).

303 block = CURRENT->sector; /) VERIE R B X o

[/ MRS ARG IR R XK T % X B X -2, Mg iZidsk, B RbRS repeat 4b
//  GEXAE INIT REQUEST FFU540)

304 if (dev >= 5%NR_HD || block+2 > hd[dev].nr sects) f{

305 end request (0) ;

306 goto repeat;

307 }

308 block += hd[dev]. start sect; // RS (IS I BIEAE 26 0] b X 5
309 dev /= 5; // Wit dev RREMIA S (08 1)

/7R NI 2 AR P S MR 58 5 g R 2 ek st DX R4 ot DX 5o T SRR R v 114
[/ BT (sec) v FHEREES (eyl) Ak 5 (head)

310 asm__ (“divl %47 "=a” (block), =d” (sec):”” (block), 771”7 (0),
311 “r” (hd_infoldev]. sect)) ;

312 _asm_ ("divl %47 "=a” (cyl), "=d” (head): ”” (block), "1~ (0),
313 “r” (hd_info[dev]. head)) ;

314 sectt;

315 nsect = CURRENT->nr sectors; // #Ki/SHIRXE.

[/ MR reset B 1, WHATEAL M. RAMEEME SR, JFEF EFFRIERE, &0,

316 if (reset) {
317 reset = 0;
318 recalibrate = 1;
319 reset_hd (CURRENT DEV) ;
320 return;
321 }
/) WEREFREARE (recalibrate) BAL, WIESERALZIRE, )5 R 88 JOX TR E A 2.
322 if (recalibrate) {
323 recalibrate = 0;
324 hd out (dev, hd info[CURRENT DEV]. sect, 0, 0, 0,
325 WIN RESTORE, &recal intr);
326 return;
327 }

/) WURARTR S B AR, MURAES fr 4, IRERBIIOR A 28 17 2815 B FUN SR R 25 b
// DRQ STAT J& 75 .

328 if (CURRENT->cmd == WRITE) {

329 hd out (dev, nsect, sec, head, cyl, WIN WRITE, &write intr);
330 for (i=0 ; i<3000 && ! (r=inb p(HD STATUS)&DRQ STAT) ; i++)
331 /% nothing */ ;

[/ B EALNGR AR . A AERIEA SR DRQ_STAT WBCAH EAL, WIS MR S R0, LB —A
// REEEVE K o A DU 1 A A 47 s B 73 745 3 1) HD_DATA 5N 1 /B X FR 258

332 if (1) |

333 bad rw_intr();

334 goto repeat;

335 1

336 port write (HD DATA, CURRENT->buffer, 256) ;

/7 RS R SR AL AR X, ) o S A A Tl A B X i
} else if (CURRENT->cmd == READ) {

w
w0
3
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338 hd out (dev, nsect, sec, head, cyl, WIN READ, &read intr);
339 } else

340 panic ( “unknown hd-command”) ;

341 }

342

/) ARG
343 void hd init(void)

344 {

345 blk dev[MAJOR NR].request fn = DEVICE REQUEST: // do hd request().

346 set_intr gate(0x2E, &hd interrupt); //WEMEA KR E int 0x2E(46) .
// hd interrupt fF (kernel/system call.s, 221).

347 outb p(inb p(0x21)&0xfb, 0x21) ; // AT A 8259A int2 (KBRREAL, FVE A
[/ R R E .

348 outb (inb_p (0xA1)&0xbf, 0xAl) ; /) SRR WrE KRR, (FEAR B, favr
// AL A A% T BT SR A 5

349 }

350

543 HEEE

543.1AT BEEOFFSE
AT R4 Tl 2 1P i P2 25 A7 g 1 L R R TR o

* AT R REFFRR O RER

1/0 3 1 B | HHRE
Ox1f0 | Bl A fr e - BREHE . 5. S

0x1f1 B A i G B
Ox1f2 | WIXEH A4 — BXECGR 5. k. %40

0x1f3 | WX 5% A7 s — RIAEK GE 5. RRD

Ox1f4 | FEI S 95 f7d% — MRS G 5. A%, #
Ox1f5 | FEI S5 %5 f7ds — M ET G 5. A%, #
Ox1f6 | Wshas/Hikarf74% — Wahds'S/Mick* 5 (101dhhhh, d=SKZJd8"5, h=Hiik*5)
0x1£7 FARET A4 AR

0x3£6 —— R B 47 Bl A A7 2
0x3f7 | B AT A (5 L O BAaEa D ——

N THINS 25 3 25 A7 A AT VEE B
1. B 25474% (HD_DATA, 0x1f0)

X% 16 AT PTO $edlife4mas, FF X e 5B R it . CPU Il Rl i s 25 4728 i
B ENBERE T 1 AN X EE, WEDZAE A4 rep outsw’ B rep insw’ B /T cx=256 F-.

2. HYDRAARAE (B /EHiAME A Ards (5D (HD _ERROR, 0x1f1)
TRV, ZAAFASAEICH 8 AT A OIRES . (A AT Y FREE A 4745 (HD_STATUS, O0x1£7) I47 0=1 1%
AT A A PATIERIR S WG SRS XS E a4 AR E. N5
* BEIEHREREFSR

i Z Wiy A Heg 4
0x01 Tkl iR Bibr& E R
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0x02 P il g Tg1E 0 4
0x03 S DX G X A

0x04 ECC #ifH BT
0x05 P AL PR AR

0x10 ID AR E
0x40 ECC #1%
0x80 NS

TEEHRAERS, 2 A A VE N ST IME A3 . Bl RS UMAR IS o XN 5 iR AR A S 4
RALH 0x05 ALf)—A7, Fakk 4 Jadt .

3. WX EFAEes (HD _NSECTOR, 0x1f2)
RAALARATIOE. By A b R e 1 X U T2 X ERAERS, RESER 1 B X R
AT A B 1, BRI 0o HWMEA 0, W AL Mt K5 X % 256,

4. X 5%1EES (HD _SECTOR, 0x1f3)
AP 5. RERAE 1R e R X T o FEZ R IXERVERT, RS BIX S, TR
%1 X PR E R B 303 1.

5. FEMHSZ9454¢ (HD LCYL, HD HCYL, Ox1f4, 0x1f5)
AL 5 25 A7 28 23 A TBCH AR 5 A 8 Ar Ry 2 4.

6. UXBhES/ Wik A7 4% (HD_CURRENT, 0x1f6)
ZETALERATIA T 5. k. FEARE Ly 298 2 I sh#s FRg k5 . ATk Ch 101dhhhh, I
H 101 FKon K H BCC BEIGADAIRER X 512 715 d RonEHMIKs)Es (0 8% 1); hhhh RoRiERERIRk

7. TREFAELE ) /A% AEs: (5) (D _STATUS/HD_COMMAND, 0x1f7)
FEGENS, X —AS 8 AL F RS FAF 2 o Wbl 34 Tl a3 AE AT i 200 5 AR ES o BAL I 2 LU -
ERR STAT 0x01 /) T PATENR

INDEX STAT 0x02  // WEIES].
ECC STAT 0x04  // BCC RE4H
DRQ STAT 0x08  // VKM% .
SEEK STAT 0x10  // FELEH.
WRERR STAT 0x20  // IKBhs .
READY STAT 0x40  // IKShAUERLF Cles) .
BUSY STAT 0x80  // ¥R AR,

MBI, % O N A Ay, 5% CPU A R Pl dr &, AT 8 Pl %, LR R PR,

AT iR o] 2 AT 4

& 447 | D3 D2 DI DO WL
XSS EHIE (BA7) | 0x1 R R R R |y
R X 0x2 0 0 L T |rhikr
X 0x3 0 0 L T |y
J DX A 6 0x4 0 0 0 T |y
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e A ARG E 0x5 00 0 0 |y
PR As a1 0x6 0 0 0 0 | ik
S 0x7 R R R R |
A2 W 0x9 0 0 0 0 | &AW
AT IR B AR S 0x9 0 0 0 1 | #shesm

RP A AR 4 COEINS %, a8

ROEDHEHA . R=0, WIAHEEAN 35us; R=14 0. 5ms, LAEIHLE.

Lot Bl tiale L=0 Ronie/ SR X 512 741 L=1 Ko/ B RIXh 512 i1 4 7351 ECC #5,
T2 BB, T=0 ZoR AVFEIL; T=1 AR LK.

8. M EHIZAEes ('5) (HD CMD, 0x3f6)

ZAAFA R G I M H A BAER O R R AR . JOE XZS W NI RS A S HCR L

0x08 AbH 715 1 BH

5.4.3.2 AT B &1 HSZ4RIE

FER BB P 2 AT HRA R I, FREE RN XS H 2 fﬁ AN RPR. Bk 6T

WIISHG a1 I i ANVE AT At 7%%?&%“%&1& T B, S A 1 0x 11
— O0x1£{7..

0x1f1 GTAME R AT
0x1£2 X E

0x1£3 E U X

0x1f4 FE SR 7Y

0x1£5 FEI S 70

0x1£6 KB /WS
0x1f7 fir 2

4G CPU [l 45 %5 A4 i 1 (HD_CMD) Ox3£6 H 47 1 55, ST AR N AP ey sz i B

A% LI KA SHR TS . BN

1.

Rl s A AR A . CPU MBI B AR T AAAS, 0L 700 0, Rl s W o 35 e N 1) A 271
dr EAR TR, WA I A o

Rl YR sh dsmted: CPU P JURASFAF a7 6 750 1 KRB IKBhE R s . o 1 W r] e ZHom
Lo

ot i 75‘% SZEG > L 7030 [ 6T I3 1 A 1 2 HOM i 2o

CPU ¥ EPLﬁfLi e PAT I, RIS S A TP IR AT S (TRQL4 — XA AT int46) oE
Pl H(i‘i] » R AN SRR DA (2 B X/ 5.

Rl g R CPU PR RS H A4S, AL 0 2T 0 WIS ATzl WK, 25 RIG
A5 A WA 1R B A7 4% (HD_ERROR) A1 .

5.4.3.3 BEEXSHEK

TR RS, int Ox41 [l AT E (4 % 0x41 =0x0000:0x0104) B FEAS & A3 1 Hb

BT R NMES A S H K . T 100%38 251 BIOS i, X HLAFHUCE T 4 2 BOE B A 1 1 sk
FOOOh:E401h. &8 “ MR FFEASHER N D HHEAE T int 0x46 Fr W7 R &=,

* BEERSHEER
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it | Kb Ui ]
0x00 S TR
0x02 T HESKE
0x03 =2 THAG RN IR AT I (X PC XT {FH, L& 0)
0x05 T THES AT ARMER S (Ofe 4
0x07 TAT | BOKECC HER K (X XTAEH, Heh o)
0x08 AT | ETT (IREhEs PR
£i7.0 ENG|
fi7 1 fRE (0) OCH] IRQ)
fir 2 RVFEAL
73 A SBOT 8 WIE 1
7 4 AH (0)
7 5 FAEAETI AL Ao A= T AR X ], U 1
7. 6 A% 1| ECC HR,
77 Iy A CTICER 7
0x09 TS| AR (XT A, HLEh 0
0x0A TS| MR (I XT A, ek 0
0x0B TS| RIERSEHE R (I XT A, e 0
0x0C oo | BESRAE B (R KRS
0xOE T | RRLTE bR X
0xOF T R

5434 BEEESWHAAR

TR B R AT 0t 3. WA BRS04

1-INAF, 2-HEAE, 3-T8 4 4-ttyx, 5-tty, 6-3-47 0, T-IFdr L &l

BT 1AM AT DUAEAE 14 AP, DRI B AR B 0 DX R [ R B 45 3R TR s 40 X . DALt
BB (112 AR B £ F AR T U

WA T=T WA T%256 + (KBS
W HI dev no = (major<<8) + minor
PRANBERE ) T AT 1B A a5 W N R TR
* BEZEEES

BT | WSS ]

0x300 /dev/hd0 RFIENEE 1 AMERE

0x301 /dev/hdl FoRE 1AM IEE 1 A X
0x302 /dev/hd2 FoRE 1AM 2 X
0x303 /dev/hd3 FoRE 1AM 3 X
0x304 /dev/hd4 FoRE 1AM 4 M X
0x305 /dev/hd5 RIS 2 M

0x306 /dev/hd6 TR 2 MBI 1 X
0x307 /dev/hd7 TR 2 MERNEE 2 M
0x308 /dev/hd8 TR 2 MERNEE 3 M X
0x309 /dev/hd9 TR 2 MERNEE 4 M
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Fer 0x300 A1 0x305 JFAEHEAN TP XN, 1A R B 4 o
M Tinux WA 0. 95 i C2eAE IR B dir 407 30, 12 A S BUAEAR IR K i 44 03 7

5435 MEHSRXFE

N T T BRAERGICERERL TN, AT AR 0 14 DX BN X2 IR B X
FEARFEIT . Jr DR 4 ANRITAEL, REARIUN 16 T4, N — DR, R 7 DR
AMES L (AL 5 S R 5 A0 B X5, WL R PT7R o 70 DX RAF TRAE AL (1 O AL T 0 Sk 585 11> B3 X[ Ox 1BE——0x 1FD
At

= BESXREN
A HFR NG

0x00 boot_ind | FH | BISARE. 4 DX PENHEEA AR EF 1.
0x00- AT X 51 FHAE RS 0x80- i3 X 5] FHEAE
RY.

0x01 head | o XERHK S .

0x02 sector FAT | DR XS (AL 0-5) FE G i 5 2 A (7 6-7) o

0x03 cyl T | o ORI SAK 8 A

0x04 sys_ind FAT | X BRAFHT, 0x0b-DOS; 0x80-01d Minix; 0x83-Linux -

0x05 end head T | XIS Rk T

0x06 end_sector | F | &R HIX S (7 0-5) R AT 5 i 2 A (7 6-7) -

0x07 end cyl T | GEARATIRNSIC 8 £,

0x08—0x0b start sect | KF | X EMH X T,

0x0c—0x0f | nr_sects KF | X HEBREXE

551 _rw_blk.c 3

5.5.1 LhgEHEiR

5.5.2 {XA3ERE

B3 linux/kernel/blk drv/11 rw blk.c 3

[© |00 [ |0 |01 W [ DD [

*

* Jinux/kernel/blk dev/11 rw.c
*

* (C) 1991 Linus Torvalds

*/

J*

* This handles all read/write requests to block devices

*/

/%

* AR AL BB A K T AT B/ S 1A
*/
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—
(e}

—_
—_

[N T e T e e e Ll

#include <errno.h> /)BT, WE RGP EM AT . (Linus A minix Hr5|IEH)

#include <linux/sched.h> // WEEREFLXME, & X TAESSH task_struct. FIUHAES 0 %L,
[/ Y IR T SO E PRI A e N U7 S pR B TR A .

#include <linux/kernel.h> // WAZSKSCHF. A —L8 A% H BR800 J5UE 2 o

#include <asm/system.h> // RGKICAMF. & LT R E BB SRR/ Wi 15N I 90 %

#include “blk.h” /] BRI e SO SRR S5 R . P B A RN 7 eR B D
S*

* The request—struct contains all necessary data

* to load a nr of sectors Into memory

*/
/%

* TEREE TS N nr Je DG 2 N A7 B BT A AR .
*/
struct request request[NR REQUEST]:

S*

* used to wait on when there are no free requests
*/

/% T SRECH AT S PR I PR I S AR A %/

26 struct task struct * wait for request = NULL;

42
43
44
45
16
47
48
49
50

28 /* blk dev_struct is:

* do_request-address
* next-request
*/
/% blk dev struct Hix45M)JE: (kernel/blk drv/blk. h, 23)
* do request—address /XN RV T G SR AL BERE P FR
* current-request [/ AT — AN K
*/

/) SBAMLE TR SIERRG CRER) S
struct blk dev struct blk dev[NR BLK DEV] = {
{ NULL, NULL }, /% no_dev ¥/ // 0 - st
{ NULL, NULL }, /* dev mem */ // 1 - WA,
{ NULL, NULL }, /% dev fd ¥/ /) 2 - HIKEA.
{ NULL, NULL }, /% dev hd */  // 3 — WA
{ NULL, NULL }, /% dev ttyx %/ // 4 - ttyx Wk
{ NULL, NULL }, /¥ dev tty %/ // 5 - tty WHo
{ 1 /*dev Ip */  // 6 — lp FTEONLE %o

ULL, NULL
}s

// BUEFREMZE X bhe W E MM X CEg e Tsatue, WM A Akl CRal b ssErs)
// HRI W AT A2 i DX AT 45 B Aff e i
static inline void lock buffer(struct buffer head * bh)

{

cliQ; // EHWEET

while (bh—>b_lock) /) ARG X CABE, IR, 327 X AR
sleep on(&bh->b wait) ;

bh->b lock=1; [/ LRV AR X .

sti(); // T,
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/) R B0 BUE 22 X

51 static inline void unlock buffer(struct buffer head * bh)
{
if (!bh->b lock) /) WMFAZG M IX TR ATHAE, WIFTED HHAHE B .
printk(“7/ rw block. c: buffer not locked\n\r”);
bh->b_lock = 0; /) EBERRE .
wake up (&h->b wait) : // MBS PIX TS

}

¥

* add-request adds a request to the linked 1ist.

* It disables Interrupts so that it can muck with the

* request—-lists In peace.

*/
/%

* add-request O [MERPIIA—TUER . &R AT,

* IXFERLAE AL B SRIER T */

*/
/7)) WBERPIMANIEKI. S50 dev Rt &, req ZIEKRMEEHIEE
64 static void add request (struct blk dev_struct * dev, struct request * req)
65 {

D |OY Oy |y |O1 O[O O[O |01 |01 O
ISR ZISISIBIFISIS RIS E ]

66 struct request * tmp;

67

68 req—>next = NULL;

69 cliQ; // Ko

70 if (req—>bh)

71 req—>bh—>b_dirt = 0; /) WEGEMIX PR AR

// R dev I HITE K (current_request) FBOAS, WERRH B Z R ARG IERIL, A2 H 14
// VERIN, DRI AR B A4 S I SR PR LR i SR T,

72 if (! (tmp = dev—>current request)) {

73 dev—>current request = req;

7 sti(); // T,

75 (dev—>request fn) () ; J/ TR (K45 3), 4& do hd request().
76 return;

77 }

[/ WEARH A% S AT RIS Rr, W SE R OB A R O B, AR AR 2 iniis sk A
/] RREER Y.

78 for ( ; tmp—>next ; tmp=tmp—>next)

79 if ((IN ORDER (tmp, req) ||

80 ! TN ORDER (tmp, tmp—>next)) &&
81 IN ORDER (regq, tmp—>next))

82 break;

83 req—>next=tmp—>next;

84 tmp—>next=req;

85 stiQ;

86 }

87

o //// BIEIERIOIEE NGRS . SHE: EiR&S najor, 2 rv, fFBEHE SRR LIEE bh,
88 static void make request(int major, int rw, struct buffer head * bh)
89 {

90 struct request * req;
91 int rw_ahead;
92
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93 /* WRITEA/READA is special case — it is not really needed, so if the */

94 /* buffer is locked, we just forget about it, else it’s a normal read */
/% WRITEA/READA JERFERIINE O — EAIIFA R EN, Frihan R X o4 B8, */
/% BADIAE MR H, BN FEEPAT— RS/ SHEE. */

95 if (rw_ahead = (rw == READA || rw == WRITEA)) {
96 if (bh->b lock)
97 return;
98 if (rw == READA)
99 rw = READ;
100 else
101 rw = WRITE;
102 }
// WA AN & READ B WRITE MIZom AAZAR P A 4, Wom tHES 5 R IFAENL.
103 if (rw!=READ && rw!=WRITE)
104 panic (“Bad block dev command, must be R/W/RA/WA”);

/] BEGMIX, WERZMMX O BB, WIRMEMESS GHRE) hos BN, 72045 i Hh s i .
105 lock buffer (bh) ;
// IR 2 I B v R A,
/) EANER . G X ARBIFIR .
106 if ((rw == WRITE && !'bh->b dirt) || (rw == READ & bh->b uptodate)) {
107 unlock buffer (bh) ;
108 return;
109 }
110 repeat:
/* we don’t allow the write-requests to fill up the queue completely:
* we want some room for reads: they take precedence. The last third
* of the requests are only for reads.
*/
/% BAIAGELEAF h AL G R I FAT T BN BAE RO f — L] A
* SRS TESRIASIHI G = 4> 2 — 25 [0 e A e A 1 o
*/
// R IE M SR R R IT UG R S A A o il FR Bk, X imr &1k, nlDAE#
/) MBAFIR R IT s34, TS 38 KU BE A ZIY 2/3 &bk B2 TN
115 if (rw == READ)

a
2

AR H G X E 2 R L i, WA A

—
(o))

2

—_
—_
—_

[
—
[\

—
—
wW

—_
—
S

116 req = request+NR REQUEST; /) X TEAER, B BASIFREFi5 1 BA A 25
117 else
118 req = request+((NR_REQUEST*2)/3); // XFHi&K, BAIIFREF&IRBAF 2/3 4b.

119 /* find an empty request */
/¥ FWR—ANTFIERI */
// MG R ATHE R, 2R E5 R request 1Y dev FBAE=1 I}, XKARZIURYE T H .

120 while (-——req >= request)
121 if (req—>dev<0)
122 break;

123 /#* If none found, sleep on new requests: check for rw ahead */
/% MR RB W, WO SRIERR:  fef A2 Mg/ 5 =/
/] MR DR I request B a5 O R LD, WEFGERERZ
// PEWIEE/S (READA BY, WRITEA) , S & NIBGT LRI K A5 WLk AR CGE KR CGER715 KA1
/) BRI, SRR UK,

124 if (req < request) f{ // W RAE KBS s AT A I, )

125 if (rw_ahead) { [/ WRESEREL/ HiER, WS, Bil.
126 unlock buffer (bh) ;

127 return;

12 }
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129 sleep on(&wait for request); TRWLEA O SR BENR, 2 P A AT KA
130 goto repeat;
131 }

132 /* fill up the request—info, and add it to the queue */

/% TS RE SR I IH SR B, FRR I G %/
/) EsR&EMZ N (kernel/blk drv/blk. h, 23) .

133 req—>dev = bh->b dev; /] T,

134 req—>cmd = TW; // % (READ/WRITE) .

135 req—>errors=0; /] AR AR R O

136 req—>sector = bh—>b blocknr<<1; // ﬂ;ﬁ“ﬁ o (1 =2 FIX)

137 req—>nr sectors = 2; 5’@[%[0

138 req—>buffer = bh->b_data; // ?ﬁﬁéﬁﬁjg

139 req—>waiting = NULL; /) ARS AR AT 8 L H T
140 req—>bh = bh; // X ke .

141 req—>next = NULL; // RN —IE R I

142 add request (major+blk dev,req); // BRI ABAFIH (blk devImajor], req) »
143 }

144

// RE SRR S
[/ SR BEAE £s/buffer. ¢ WL . SEPRI LS #RAE 2 I &1 request () BRELSE K
/) FTEEERAE, ZEREE do hd request ().  (kernel/blk drv/hd.c, 294)

145 void 11 rw block(int rw, struct buffer head * bh)

146 {

147 unsigned int major; /) EwAT G T E3) .
148

[/ IRBE R I A T A BT LB IS R RO, W s AR S, IR

149 if ((major=MAJOR(bh->b dev)) >= NR BLK DEV ||

150 ! (blk dev[major].request fn)) {

151 printk( “7rying to read nonexistent block-device\n\r”);
152 return;

153 }

154 make request (major, rw,bh); // GUEEERIHE AN E KA1

155 }

156

// B HTIEALR L,  th WA FE T main. ¢ A (init/main. c, 128) .
[/ WIEIE KRB, BRrEEKRDIE AT R (dev = -1) . F 32 I (NR_REQUEST = 32),
157 void blk dev_init (void)

158 |
159 int i;

160

161 for (=0 ; i<NR_REQUEST ; i++)
162 request[i].dev = -1;
163 request[i].next = NULL;
164 )

165 )

166
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5.6 ramdisk.c &

5.6.1 Thgefmik

5.6.2 R#EERF
BIFE linux/kernel/blk drv/ramdisk.c F2F

¥
* linux/kernel/blk drv/ramdisk. c
*
* Jritten by Theodore Ts’o, 12/2/91

*/
/* [ Theodore Ts’ o %thl], 12/2/91

*/
// Theodore Ts’ o (Ted Ts’ o) #& linux X H L AW . Linux £EHEFEE A AT A ARIR K
// W5, BAE Linux #HAE RGN R R, ARst MG RIS R Tinux R EFEAL T maillist,
// EALE N X F % T linux 19 £tp 35 (tsx—11.mit. edu) , WHHEAARAT K linux
/) PEEIRSS o AT Tinux /EH B R DTk 2 — 23 RS T ext2 SXMF RS, S RFA KRN
// linux AP FEL LSO RGERUE. T HEE T ext3 RS, KRS T XHREH
// FREVERIVT I ROR . MEAX A RIHESS, 26 97 #H (2002 4F 5 H) ) linuxjournal #HPREABAE K
/) THIAY, HXHMbEAT 7 Kvi. HAT, Ao IBM Linux HORHTAE, JEMFHESA K LSB
// (Linux Standard Base) %% JiHIM LYE. (b FT1: http://thunk. org/tytso/)

O [ [0 DO [—

#include <string.h> [/ TR . FEE LT A AT R A A RN BRI

#include <linux/config.h> // WIZBLE K . & SCBEALTE 5 AE ALY (HD TYPE) WiEJi.
#tinclude <linux/sched.h> // WREFERFLICM:, & X TATLS 4R task structs HIZHITS5 0 FOZdE,
[/ Y IR T SO E TR A e N U7 2 pR B TR A .

| —
O O oo | [o

11 #include <linux/fs.h> /] RGO SRR SR (File, buffer _head, m_inode 45) .
12 #include <linux/kernel.h> // WIZKICHF. &AL RZH H RN [OE & o

13 #include <asm/system.h> // RGEKICAF. € T BB BAS SR T/ W 155 I RN 2T 20 2%

14 #include <asm/segment.h> // BERAESRSCME. & T A KRBT A2 BAE BRI 9 bR 20

15 #include <asm/memory.h>  // WAFHE VIS &4 memepy O R A I G 7 B0

16

17 #define MAJOR NR 1 /] WAFERS T Lo

18 #include “blk.h”

19

20 char  #rd start; [/ R EAE N AR GAN . 7E 52 AT WAL R rd_init O

/) WiE. 20 (init/main. ¢, 124) (45’5 rd X% ramdisk ) .
int rd length = 0; [/ BRI S AR RN G

[N
—_

/) PATREREL (ramdisk) IS #1E. B4 Y do hd request () 2848l (kernel/blk drv/hd. c, 294) .
23 void do_rd request (void)

24 {

25 int len;

26 char *addr;

27

28 INIT REQUEST: // RriE R -AEEE (B30 kernel/blk drv/blk. h, 127) .

// NIHE RIS ramdisk FRIES GG B DG I IR A A7 GG 1 RN A7
// Hop sector << 9 I~ sector * 512, CURRENT & X & (blk dev[MAJOR NR].current request).
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29 addr = rd start + (CURRENT->sector << 9);

30 len = CURRENT->nr sectors << 9;
/] MBFERETAN 1B N WA RGAL & BERE, M RixisR, JEki#] repeat &b
// GESAE 28 47K INIT_REQUEST N IFUAAL)

31 if ((MINOR(CURRENT->dev) != 1) || (addr+len > rd start+rd length)) {
32 end request (0) ;
33 goto repeat;
34 )
[/ WRIE S A4 (WRITE) ,  JUPRAE SR I 2200 DI A R A1 B addr 4b, K Ten 52795,
35 if (CURRENT-> cmd == WRITE) {
36 (void ) memcpy (addr,
37 CURRENT->buffer,
38 len) ;
// IR AT 4 (READ) , JULKE addr JTA6 AN A S B RIS KR IUH 22 X, AQBEDN Len 5279,
39 } else if (CURRENT->cmd == READ) {
40 (void) memcpy (CURRENT->buffer,
41 addr,
42 len) ;
/) W EoR a2 AEAE, FENL.
43 } else
44 panic ( “unknown ramdisk-command”) ;
/) VERIUERINJEALBE, EEHARE . FRRSR A B AR AR — i SR I
45 end request (1) ;
46 goto repeat;
47 3
48
49 /*
b0 #* Returns amount of memory which needs to be reserved,
51 #/

/% RPN ERLE ramdisk TR NAAE */
[/ ARG R R B BB WA e R A e, KRE. IR B XS .
52 long rd init(long mem start, int length)

53 |

54 int i

55 char *cp;

56

57 blk dev[MAJOR NR].request fn = DEVICE REQUEST: // do rd request().
58 rd start = (char *) mem start;
59 rd length = length;

60 cp = rd_start;

61 for (i=0; i < length; i++)

62 keptt = 7107;

63 return(length) ;

64 }

65

66 /*

67 * If the root device is the ram disk, try to load it.

68 * In order to do this, the root device is originally set to the

69 * floppy, and we later change it to be ram disk.

70 #/
/%
* WIS RA W% (root device) /& ramdisk E, NEAMNE'E . root device JE5E &7 )
* BRASEIR, FRAT KRB U8R ) ramdi sk
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*/
/)17 AR R SE 2] ramdisk,
71 void rd load(void)

72 {

73 struct buffer head *bh;

74 struct super block S;

75 int block = 256; /* Start at block 256 */

76 int i=1;

77 int nblocks;

78 char *cp; /* Move pointer */

79

80 if (Ird length) // W ramdisk PCRENE, TR H
81 return;

82 printk ( "Ram disk: %d bytes, starting at Ox%x\n”, rd length,

83 (int) rd start);  // %N ramdisk IR/NEL A AR AR AL
84 if (MAJOR(ROOT DEV) !=2)  // GnSRUEIARSCAR& A KA, R .
85 return;

// R 256+1, 256, 256+2. breada () T SelUde M EE e, Hbs HIE T Bt iib, SRJ5R M|
/] SR X IR E . W BRI [A] NULL, R R B HATT3E (fs/buffer. ¢, 322) o
// iXH block+1 2L FEg .

86 bh = breada (ROOT DEV, block+1, block, block+2, —1) :
87 if (!bh) {
88 printk( “Disk error while looking for ramdisk!\n”);
89 return;
90 }

/] K s FRI R X A AL . (d_super block AR HLEE ) .
91 *((struct d super block *) &s) = *((struct d super block *) bh->b data);
92 brelse (bh) ; /) 122 AT AR A ST 2R TR ? ]
93 if (s.s_magic != SUPER MAGIC)  // fniuEZRIA BEHCAXS, WIHHIAE minix U RS .
94 /% No ram disk image present, assume normal floppy boot */

/% WEBETP A ramdisk WUESCHE, SR PATIEFE RS F %/

95 return;

/) B = ERYE(X B * 27 (BEXBEREIIIXTT) -
[/ I REARHEOC T WA R R IAL IT RE AN EEL, MIANBEINE, B B BOFIR M. A SR
/] IR

96 nblocks = s.s nzones << s.s log zone size;
97 if (nblocks > (rd length >> BLOCK SIZE BITS)) {
98 printk ("Ram disk image too big! (%d blocks, %d avail)\n’,
99 nblocks, rd length >> BLOCK SIZE BITS) ;
100 return;
101 }
102 printk ( "Loading %d bytes into ram disk... 0000k’
103 nblocks << BLOCK SIZE BITS);
// cp ¥RIEIBR A AL, AR )E R BRSO R G % SRR B R LA
104 cp = rd_start;
105 while (nblocks) {
106 if (nblocks > 2)  // WnRFHVLHPEZ T 3 PRINR A m Fitise 77 s it e
107 bh = breada (ROOT DEV, block, block+l, block+2, -1);
108 else // 5 W FR R
109 bh = bread (ROOT DEV, block);
110 if (bh) {
111 printk (720 error on block %d, aborting load\n’,
112 block) ;
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—
—
w

—
—
A~

—
—
(@)}

—
—
[op}

—
—
-3

—_
—
co

—
—
©

—_
[\
o

—_
[N
—_

—_
Do
[N

—
Do
w

—
[N}
(IS

— =
Do
[N [S)]

return;
}
(void) memecpy(cp, bh—>b data, BLOCK SIZE); // W&y X b s 5413 cp 4.
brelse (bh) ; /] RETRGEIIX o
printk ( 7101010101010\1010\010%4dk”, 1) // FTEV a2
cp += BLOCK SIZE; /) BB FRE TS
block++;
nblocks—;
it+;

}
printk (710101010\0101010\010done |n”) ;
ROOT DEV=0x0101; // A ROOT_DEV {1 Hodg 1] EEFUAL ramdisk.

5.7 floppy.c 3L

5.7.1 Thgefaik

5.7.2 REGERF

BIFE linux/kernel/blk drv/floppy.c I2F

o
|l\'> |P—‘ |O O |CO |0 |y |01 [ [ DO [—

—
w

Ble =155 5=

%
* linux/kernel/floppy. c
*
* (C) 1991 Linus Torvalds
*/

¥
* 02.12. 91 — Changed to static variables to indicate need for reset
* and recalibrate. This makes some things easier (output byte reset
* checking etc), and means less interrupt jumping in case of errors,
* so the code Is hopefully easier to understand.
*/

/%
* 02.12.91 - BUURERSL R, UGN S MHEPRIESRE . XA
* MOERRECA JTE (output byte EAAAS) , I HEMSETE HAT N ki
* /b—28 i DUAY SR e T A T B R A
*/

J*
* This file is certainly a mess. I’ve tried my best to get it working,
* but I don’t like programming floppies, and I have only one anyway.
* lUrgel. I should check for more errors, and do more graceful error
* recovery. Seems there are problems with several drives. I’ve tried to
* correct them. No promises.
*/

/%
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* XA BIR L. RELIXIRPTREMILAEN TAF, (HRA NI,

s 7 HIA T — NI, S35, RIVAZMCE 2 AR T, DURSUE B2 R
s T RLEPALINE 85 T GOEAFAE — L . RO ZHAEFIATLIE T, HAREIRIE
* ) U K

*/
21
22 /%
23 * As with hd. c, all routines within this file can (and will) be called
24 * by interrupts, so extreme caution is needed. A hardware interrupt
25 % handler may not sleep, or a kernel panic will happen. Thus I cannot
26 * call “floppy-on” directly, but have to set a special timer interrupt
27 * ete.
28 #
29 # Also, I'm not certain this works on more than 1 floppy. Bugs may
30 * abund
3L #/
/%
* UN[H hd. ¢ SXHF—FE, ST RIITE TR A RE S g R W, P ARR R
* Ny AR WAL BERE T AN REREAR K, 75 N AZ SR P GENL) ©. TRIEANRE
* PN floppy—on”, 1 M RETR B AN IR (R I [) v BB 25
*
* JiAh, AR IXFEPREIEZ T 1 MR RS L TAE, A Refr ez,
*/
32

33 #include <linux/sched.h> // WREEREFLICME, & L TAESS 45 task struct FIAHESS 0 BIEHR,
[/ AT AT SRR S B E RIRBUR i N 20T G 2R B

34 #include <linux/fs.h> /] ARG, B XK SR (file, buffer head, m inode 28) .

35 #include <linux/kernel.h> // WZkICfF. & —Le LT H BREW 58 & o

36 #include <linux/fdreg.h> // HURLICIF. S RELIEHISSEUG e X

37 #include <asm/system.h> // RGO & LT B E BRSSO RF /A W14 iR AN T g %5

38 #include <asm/io.h> // 1o kI s SCEA v RN/ i R i

39 #include <asm/segment.h> // BUEAESLSCIF. 8 ST A RBEA AR 2R E BN 0 2 R 40

41 #define MAJOR NR 2 /) BRIRI R AT 2,

42 #include "blk.h” /) BB SR SCFSREAE Ak . HLveos Bt 45 4 A BR85S
13

44 static int recalibrate = 0; /) R T EEFRIE

45 static int reset = 0; /) R ST A R

46 static int seek = 0; // FiE.

47

48 extern unsigned char current DOR; // M4Hi#t7 %t 29 47%% (Digital Output Register).

50 #define immoutb p(val, port) \ [/ FATEES QRN GG S %)
51 asm_ (Touth %0, %1\n\tjmp 1£\nl:\tjmp 1£\nl:"::"a” ((char) (val)), “7” (port))

[/ XA E SO SR IR e 5 o RIS = TYPEx4 + DRIVE. W IIEAS LA .

53 #define TYPE(x) ((x)>>2) // BRIREA (2—-1. 2Mb, 7——1.44Mb) .
54 #define DRIVE(x) ((x)&0x03) /) IS (0-—=3 XN A--D)
55 /*

56 * Note that MAX ERRORS=8 doesn’t imply that we retry every bad read
b7 * max 8 times — some types of errors increase the errorcount by 2,

58 * so we might actually retry only 65-6 times before giving up.
59 */
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

/%

* VER, FIE X MAX_ERRORS=8 JF AFRIRATERA LA R 20l 2 8 K - A28

s PRIRRRE VT B R 2, P LAFRATISEBR B AR A 2 A T 24 5-6 dmEl )
*/

#define MAX ERRORS 8

62 /%

* globals used by ’'result()’
*/
/% R AZREC result O AR & */
// XSRS T AT LA & Y52 W, include/1inux/fdreg. h k3.

#idefine MAX REPLIES 7 // FDC e Z iR Al 7 A5 45 1A B
static unsigned char reply buffer[MAX REPLIES]; // f7i FDC iR 0|1 4h g B .
#define STO (reply buffer[0]) // BRI AR T 0.
#define ST1 (reply buffer[1]) // R AR T 1.
#define ST2 (reply buffer[2]) // BRI AR T 2.
#define ST3 (reply buffer[3]) // BRI AR T 3.
¥

* This struct defines the different floppy types. Unlike minix

* linux doesn’t have a “search for right type’—type, as the code

* for that is convoluted and weird. I’ve got enough problems with

* this driver as it Is.

*

* The ’stretch’ tells if the tracks need to be boubled for some

* types (ie 360kB diskette in 1. ZMB drive etc). Others should

* pe self—-explanatory.

*/

/%

* RTHPEREL G e T AR AR . 5 minix AFEME, linux B

* PRI SR, DR LA B ARG A N B Al LRI . AFR T

* ODRIBEI T2 MRS T,

*

k0P HELE AR (BITE 1. 2MB IR BN &5 1K) 360kB #A455) , " streteh’ HT
* RO 15 T BRI AR . e SN %S H I .

*/

/] B SHA

// size KN G X ) 5

// sect R Fe DX B

// head ESAE

// track VBERAE

// stretch NRETE J& 15 BRI AR B (k) 5

// gap i DX PRI B (715 500

// rate B AL S 2R

// specl ZH Gy AR, ARDUALRE S BN

static struct floppy struct f{

unsigned int size, sect, head, track, stretch;

unsigned char gap, rate, specl;
85 } floppy typel] = {
{ 0, 0,0, 0,0,0x00, 0x00, 0x00 }, /% no testing */
{ 720, 9,2,40,0,0x24, 0x02, 0xDF }, /* 360kB PC diskettes */
{ 2400, 15, 2, 80, 0, 0x1B, 0x00, OxDF }, /* 1.2 MB AT-diskettes */
{ 720, 92,40, 1, 0x24, 0x02, 0xDF }, /* 360kB in 720kB drive */
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90
91
92
93
94
95
96
97
98
99
100
101
102

{ 1440, 9, 2,80, 0, 0x24, 0x02, OxDF }, /* 3. .57 720kB diskette */
{ 720, 9,2,40,1, 0x23, 0x01, 0xDF 1}, /* 360kB in 1.2MB drive */
{ 1440, 9, 2,80, 0, 0x23, 0x01, OxDF }, /* 720kB in 1. 2MB drive */
{ 2880, 18, 2, 80, 0, 0x1B, 0x00, 0xCF }, /* 1. 44YB diskette */
b
J*
* Rate is 0 for 500kb/s, 2 for 300kbps, 1 for 250kbps

* Specl is OxSH, where S is stepping rate (F=Ims, F=2ms, D=3ms etc),

#* H is head unload time (1=16ms, 2=32ms, etc)

*

#* Spec2 is (HLD<<I | ND), where HLD is head load time (1=2ms, 2=4 ms etc)
* and ND is set means no DMA. Hardcoded to 6 (HLD=6ms, use DMA).

*/

~
*

FIi#Z rate: 0 7R 500kb/s, 1 F7x 300kbps, 2 F7x 250kbps.
Z 4 specl J& OxSH, M S @R (F-1 24, E-2ms, D=3ms &%) ,
H Emg L 1a] (1=16ms, 2=32ms %%)

spec2 42 (HLD<1 | ND) , Horp HLD @i gk st e (1=2ms, 2=4ms Z8)
ND B 7 2~ ANE ] DMA (No DMA) , {EFE e ifigwfid i 6 (HLD=6ms, 1#iF] DMA) .

* X K K X ¥

*/

extern void floppy interrupt (void);

extern char tmp floppy areal[1024];

107 /%

[
—
[\

—
—
w

—
—
(IS

—
—
(@a]

—
—
(o))

[a——y
—
-3

—_
—
co

—
—
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—_
Do
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—_
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—_

—_
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[N

—
[N}
w

—
[N}
(IS

—
DO
(@]

[
Do
»

—
N}
3

—_
[\
co

* These are global variables, as that’s the easiest way to give
* information to interrupts. They are the data used for the current
¥ request.
*/
/%
* MR R E, FOYIXERKE BAS PR s R . el
* T U ETIE SR A .
*/
static int cur specl = -1;
static int cur rate = —1;
static struct floppy struct * floppy = floppy type;
static unsigned char current drive = 0;
static unsigned char sector = 0;
static unsigned char head = 0;
static unsigned char track = 0;
static unsigned char seek track = 0;
static unsigned char current track = 255;
static unsigned char command = 0;
unsigned char selected = 0;
struct task struct * wait on floppy select = NULL;

//// B CHRUM G 1)) A CRIKD
// B A A7 (DOR) I 2 A2 H T48 0 i £ m) 4K (0-3 XF M A-D) &
void floppy deselect (unsigned int nr)

{

if (nr != (current DOR & 3))
printk ( “Floppy deselect: drive not selected\n\r”);
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129 selected = 0;
130 wake up (&wait on floppy select);
131 )
132
133 /%
134 * floppy—change is never called from an interrupt, so we can relax a bit
135  * here, sleep etc. Note that floppy—on tries to set current_DOR to point
136 #* to the desired drive, but it will probably not survive the sleep if
137 #* several floppies are used at the same time: thus the loop.
138 #/
/%

* floppy—change () A& MR ITRE R FH I, BT LUK BLERATT AT LAARAA — T, 5.

* VR floppy—on () 243 & current DOR 45 [n) AT s IR B &8, 1H 24 [R]4f LS

* BRI RERENRG: Rt b REfE A 5 =

*/

/77 KGR R T e Dl o W SR AR e TR A 1, AR A 0,

int floppy change (unsigned int nr)

{

repeat:

142 floppy on(nr) ; // FFBIEE I nr (kernel/sched. ¢, 251) &
[/ IR AT RO 2T € R IR nr, JFH B SRR S THRIK, WLk Y Fi 45 3 AT
/] GERPIRAS

143 while ((current DOR & 3) != nr && selected)

144 interruptible sleep on(&wait on floppy select) ;
// W R R P IR B Y AT A5 B e BN, M AT IR AT SR AN R IR nr,  JUE A SR

145 if ((current DOR & 3) != nr)

146 goto repeat;
/) WA N GAT A, W S (6 7) EAL, WERIRRELE e, i O Bk IR iR E 1,
// A NOE P Bk B R[] 0,

— ==
= (o
— O[O

—_
Do

147 if (inb(FD_DIR) & 0x80) {
148 floppy off (nr);
149 return 1;

150 }

151 floppy off(nr);

152 return 0;

153 )

154

/1] EHEINAER.
155 #define copy buffer (from, to) \
156 asm_ (“cld ; rep ; movsl” \

157 2 7e” (BLOCK_STZE/4), “S” ((long) (from)), 2" ((long) (to)) \
@ . //CX //’ ” d]‘ //’ //Sl. /))
159

///) BE (WIGR) B DA JHIE .
160 static void setup DMA(void)

161 {

162 long addr = (long) CURRENT->buffer; // uiigsKINZGEr X it WAehArE sk .
163

164 cli(;

// MR IX AT A7 IM LA by, TURRE DMA 28 ph X AR I I 22 ph X 3% (tmp_f1oppy_area $4(41)
// (R4 8237A B HUBEAE IM Huhbvu Bl N F-4E) o« Wi @ 5 Rdn 2, WA 75K 20 52 1 B2 I X 4
165 if (addr >= 0x100000) f{
166 addr = (long) tmp floppy area;
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167 if (command == FD WRITE)
168 copy buffer (CURRENT->buffer, tmp floppy area);
169 }

170 /* mask DMA 2 #/ /% [t DMA JHIE 2 */

// HOEIE Rl A AR 08 0x10. A7 0-1 #5852 DMA i (0—3), 7 2: 1 FKonBEm, 0 FRARVFER.
immoutb p(4]2, 10) ;

/* output command byte. I don’t know why, but everyone (minix, */

3 /% sanches & canton) output this twice, first to 12 then to 11 */

/% FI A AT . REAMIE N4, HESNAN (ninix, */

/* sanches il canton) #HTHPIIR, BE 12 0, R)5E 11 H */

// BN S AR 1) DMA #5883 1 12 A1 11 570 G 0x46, S5 0x4A)

—
\J-q EN|
DO [—

174 asm__(Touth %%al, $12\n\tjmp 1f\nl:\tjmp 1£\nl:\t”~
175 “outh %%al, $11\n\tjmp 1£\nl:\tjmp 1£\ni:"":
176 “a” ((char) ((command == FD READ) ?DMA READ:DMA WRITE))) :

177 /* 8 low bits of addr +*/ /% HHHIK 0-7 {7 */
// 17 DMA JlIE 2 BAFE/ YAk 25 A8y Gmia 4) .

178 immoutb p (addr, 4) ;

179 addr >>= 8;

180 /% bits 8-15 of addr */ /* Wil 8-15 {7 */
181 immoutb p(addr, 4) ;

182 addr >>= 8;

183 /* bits 16-19 of addr */ /* Huhk 16-19 fif */
// DMA HUAJ DAFE IM A AE4S TR S0k, Hews 16-19 {07 bk 7 0N T 1 25 77 2% (i 11 0x81) o
184 immoutb p (addr, 0x81) ;
185 /* low 8 bits of count—1 (1024-1=0x3ff) */ /% i H#HK 8 A7 (1024-1=0x3ff) */
// T DMA G TE 2 5 NEE/ AT v R G 5)
186 immouth p (0xff,5);
187 /* high 8 bits of count—1 */ /% 3% 8 A */
/) —IRIAEH 1024 7 (A EIXD .
188 immoutb p(3,5);
189 /* activate DMA 2 */ /* JT)i DMA JHiE 2 fiER */
// SArR; DMA J8IE 2 F) R, JTT8 DMA2 13K DREQ {5 %

190 immoutb p(0]2, 10) ;
191 stiQ;

192 }

193

W

/1) R AR (eSO .
194 static void output byte(char byte)

195 {
196 int counter;

197 unsigned char status;
198

199 if (reset)

200 return;

// PRI AR B4 FD_STATUS (0x3£4) HPIRAS . W ARAS & STATUS_READY Jf H. STATUS_DIR=0
// (CPU>FDC) , Ul i) icdfa s 11 iy 4 41 5 5715

201 for (counter = 0 ; counter < 10000 ; counter++) {

202 status = inb p(FD STATUS) & (STATUS READY | STATUS DIR);
203 if (status == STATUS READY) {

204 outb (byte, FD _DATA) ;

205 return;

206 }

207 }
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[/ BRGNS 1 IR FGEAREREL, WEBAARE, IFTHHEME .

208 reset = 1;

209 printk ( “Unable to send byte to FDC\n\r");
210 }

211

/) SEURDC ST A A
) GEREERE T AT, (EHE reply buffer[]H. J&[FIA ML B, 2R [l (=1
/) AT,

212 static int result(void)

213
214 int 1 = 0, counter, status;

215

216 if (reset)

217 return —1;

218 for (counter = 0 ; counter < 10000 ; counter++) f{

219 status = inb_p(FD_STATUS)& (STATUS DIR|STATUS READY |STATUS BUSY) ;
220 if (status == STATUS READY)

221 return i;

222 if (status == (STATUS DIR|STATUS READY|STATUS BUSY)) {

223 if (i >= MAX REPLIES)

224 break;

225 reply buffer[i++] = inb p(FD DATA);

226 }

227 }

228 reset = 1;

229 printk ( “Getstatus times out\n\r’);

230 return —1;

231 )

232

/) AR R T T R K. e T A B T
233 static void bad flp intr(void)

234 {
235 CURRENT->errors++; /) ATTE SR IR OO 1
// R E RIS UK TR K AV A OB, TG e i i, IRES dOZag kI (AEEHD .
236 if (CURRENT->errors > MAX ERRORS) f{
237 floppy deselect (current drive) ;
238 end request (0) ;
239 }

// IS SR I B EOR T 5 R RV B L), WIPE SRR, Far R4 T A #54F
/7 ARG R, AR R R E— T, Ak

240 if (CURRENT->errors > MAX ERRORS/2)

241 reset = 1;

242 else

243 recalibrate = 1;

244 )

245

246 /#

247 * Ok, this interrupt is called after a DMA read/write has succeeded,

248 * so we check the results, and copy any buffers.

249 #/
/%
* OK, T IiZh WrAb BE ek 0% 78 DMA 132/ 5 DG A I, IXFEFRAT st vl LA B 047 45 21,
s JFAHIZE M X IR E AR
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*/
/117 A SRR BT T W T R
250 static void rw_interrupt (void)
251 |
/) SRR G R EAET 7, R 04 1 82 AR E AR, R S R
[/ RN RTE R, REBCHAT RSN A, JEA A EE R I A5 AT R T b R
[/ BRJE DR EEPAT AT KARAE

// ( 0xf8 = STO INTR | STO SE | STO ECE | STO NR )
// ( 0xbf = ST1 EOC | ST1 CRC | ST1 OR | ST1 ND | ST1 WP | ST1 MAM, M iZ & 0xb7)
// ( 0x73 = ST2 CM | ST2 CRC | ST2 WC | ST2 BC | ST2 MAM )
252 if (result() !'=7 || (ST0 & 0xf8) || (STL & Oxbf) [[ (ST2 & 0x73)) f{
253 if (ST1 & 0x02) { // 0x02 = ST1 WP - Write Protected.
254 printk(“Drive %d is write protected|n|r”, current drive) ;
255 floppy deselect (current drive);
256 end request (0) ;
257 } else
258 bad flp intr();
259 do fd request();
260 return;
261 }

// WSRO DAL T UM A LA, DU T B S 10 ) 2 HCZE I B I
/) FESTHIERIRZE K b (K% VA FUREZE 1 B F Hib)

262 if (command == FD READ && (unsigned long) (CURRENT->buffer) >= 0x100000)
263 copy buffer (tmp floppy area, CURRENT->buffer) ;
/] BEBCHRTRAL, AU R CESERPRE) , BRSHT IS AL SRk T
264 floppy deselect (current drive);
265 end request (1) ;
266 do fd request();
267 }
268
//// V&' DMA JHE IR BRAE a2 S Gl 1 2 dn S+ 077 F 30 .
269 inline void setup rw floppy (void)
270 {
271 setup DMAQ) ; // MG DMA T8 3E
272 do floppy = rw_interrupt; // EHE Wi REdRE
273 output byte (command) ; /] RIEMAT .
274 output byte (head<<2 | current drive); // KiXZH (WiLS+IREh#S) .
275 output_byte (track) ; [/ RIESH (WEIES)
276 output _byte (head) ; [/ RIEZH (kS .
277 output byte (sector) ; [/ RIEZE (BIGHXT) .
218 output byte(2); /* sector size = 512 %/ /) RESH(FHH(N=2)512 FT5) .
279 output_byte (floppy—>sect); // KRESE (FFHLIERXED .
280 output byte (floppy—>gap); // KIEZH s AIEKE) .
281 output byte (0xFF) ; /* sector size (Oxff when n!=0 ?) #/

[/ ROEZHL CHN=0 I, et DOE LI 71K, X HLITEH]
/) BAERIE AT IS HUS SRR, WIZREEAT T — AR R

282 if (reset)

283 do fd request();
284 }

285

286 /*

287 % This is the routine called after every seek (or recalibrate) interrupt
288 * from the floppy controller. Note that the “unexpected interrupt” routine
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289 % also does a recalibrate, but doesn’t come here.
290 #/
/%
* % T REP R AERR R AL 2% 508 (B RRE) W s s . R
* “unexpected interrupt” CGEAMPWT) FREFPARSPAT EBHAL IEERAE, AATEILH,
*/
//// ST KTE F pR
J/ B SERIERI A WRIR S S, SRIRIRASE B STO FIfE Sk AT e miiE s B & M N PATH R4
/7 RSN SO AR AR AR SR I, A5 WARIEDIRS S BB U ATREIE A =, AR5 U FH pR 2L
// setup rw floppy () ¥ '&E DMA 4 3 S fr S S5
291 static void seek interrupt (void)
292 {
293 /* sense drive status #/  /* FPHPIRE */
[/ RIEREMWRIRZAS 2, I AN S RIS RGBS FTT: STO A SK kL iE = .
294 output byte (FD SENSEI) ;
[/ WRRP G IR EAGE T 2, 803 STO AN FIELTR, s WiKk T AE A TE (ST1) ANGE T BOE HhiE,
// WS RAE TR, TR PATRI A R T B B, AR5 QR AT R B i sk I, R .

295 if (result() !'= 2 [| (STO & OxF8) != 0x20 || ST1 != seek track) f{
296 bad flp intr();

297 do fd request();

298 return;

299 }

300 current track = ST1; // W& METHLIIE.

301 setup rw _floppy O);  // BCHE DMA JF4H B B AE & M4

302 }

303

304 /*

305 #* This routine is called when everything should be correctly set up
306 #* for the transfer (ie floppy motor is on and the correct floppy is
307 * selected).
308 #/
/%
* LR EURAEAR T RAE R T A S B R S L e o I (U BPEREK Sk T )
* JF H OIS T IEM AL CIREKD
*/
/] S EARAL i R A

309 static void transfer(void)

310 {
[/ EEE UK R BSOS AR TR E WA SE, AR RIE W B KB RS H A S SN
/) BH (B m AR, ACDUALRE KB W) S8 2. BESKIAI D

311 if (cur specl != floppy—>specl) {

312 cur specl = floppy—>specl;

313 output byte (FD_SPECIFY) ; /) RIEB B MRS .

314 output byte(cur specl); /* hut etc */ // RIEZH.
315 output_byte(6); /* Head load time =6ms, DMA */
316 }

/PG BAR AR R R T SR I A I 2, AN R IR TR K 1 AR B AR
// PS4 (FD_DCR) .
if (cur rate != floppy—>rate)
outb p(cur rate = floppy—>rate, FD DCR) ;
// FIRAIEERAE BRI A, R R R e, R[]
if (reset) {

w
it
-

w
—
oo

w
—
©
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320 do fd request();
321 return;
322 }

/) BHFERENE ORFETIE) , NWRE DMA IR NI E a2 S5, R )GiR[E.
323 if (!seek) {

324 setup rw floppy () ;
325 return;
326 }
/) MBAT FIEACEE . B RRAL P W A B H e80T R A
327 do_floppy = seek interrupt;
[/ AR A WETE T AN TR W R IR A TH1E S NS4
328 if (seek_track) {
329 output byte(FD SEEK) ; [/ RIEMESFIE AL .
330 output byte(head<<2 | current drive): //KikZ%: WikS+4HTHIKS .
331 output byte(seek track); /) RIESH. WES .
332 } else {
333 output_byte (FD_RECALIBRATE) ; /) BOREFRIEA L
334 output byte(head<<2 | current drive): //KikZ%. WikS+4HIHIKS .
335 }
/] MBEEAFRECEAL, WGk S AT AL SR I
336 if (reset)
337 do fd request();
338 }
339
340 /%
341 * Special case — used after a unexpected interrupt (or reset)
342 #/
/%
* FRERtEOL - HT RSP (BEAD bP)E.
*/

/177 R B A LE I P B A
[/ EHRER TP WRRE TS CESHD , WRIRPIE RN A, WE R AL, 0L
[/ REARE . ARJEFHRIAT BT K o

343 static void recal interrupt(void)

344 {

345 output_byte (FD_SENSET) ; /) FRIERE I WrR A 12 o

346 if (result()!=2 || (STO & 0xE0) == 0x60) // UiHLiR (a4 FF TR T 2 s 4
347 reset = 1; /) EEER, WEBARE.

348 else [/ AN AL TR RS IE AR AR

349 recalibrate = 0;

350 do fd request () ; /] AT R K T

351 }

352

/1] REANREL R W sk b W e A
[/ ESERERNFHWORESR S (B0 , mRIRFERRHHEE, WEESAAE, FUEE
/] BIERRE

353 void unexpected floppy interrupt (void)

354 {

355 output_byte (FD_SENSEI) ; // FIERT A WrR A A2 o

356 if (result()!=2 || (STO & 0xEO0) == 0x60) // fWiHLR[AI4E B FHHAET 2 SHad
357 reset = 1; /) AR, WEZARE.

358 else // A WE R IE AR

359 recalibrate = 1;
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360 }
361

// /) EREEEHR 1 AL bR

// R ELRETSS FDC RIX TR IE A MBS, IR EIRIERE.
362 static void recalibrate floppy(void)

363 {

364 recalibrate = 0; /] BRI IERR

365 current track = 0; // HRTHGE S A%

366 do floppy = recal interrupt;: // BB WA R BdEE S R TR E R B
367 output byte (FD RECALIBRATE) : // KiEdaA: HHKIE.

368 output byte (head<<2 | current drive):; // KikZ%: (WL HUATRKzh#S.
369 if (reset) // R RS AR G E AL Mk AT R A 1 3K
370 do fd request();

371 }

372

/17 AL g FDC AL Wi T pR 8. AR WA By A
[/ EHERGERM PR fr S (ESH0 , R BRI S R H Kk voe S Hidn 4
[/ FIARZEL foea OO BT AT K

373 static void reset_interrupt(void)

374 {

375 output byte (FD_SENSEI) ; /[ RIERI R A A A
376 (void) result(); // A A PAT A R
377 output_byte (FD_SPECIFY) ; // 2zﬁ§tz;aéhﬁﬁﬁ%§i*ﬁ4>o
378 output_byte (cur specl); /* hut etc */ // RIEZH,

379 output byte(6); /* Head load time =6ms, DMA */
380 do_fd request () ; /) HHPATRBLE K .
381 }

382

383 /#

384 * reset is done by pulling bit 2 of DOR low for a while.

385 %/

/* FDC BEAT &l 5 507 Jan H 25 77 %% (DOR) £7. 2 ' 0 —< JLSEILAY */
/1] AR A
386 static void reset floppy(void)

387 |

388 int 1;

389

390 reset = 0; /) BAIRREE 0.

391 cur_specl = -1;

392 cur_rate = —1;

393 recalibrate = 1; /) BHA ARG EAL

394 printk (“Reset—floppy called\n\r”); — // BosPATHEZALEREE .
395 STOE // Ferhli,

396 do floppy = reset interrupt; /) EAE RS R W AL BERR P ) eR AL
397 outb p(current DOR & ~0x04,FD DOR);  // XFAKALA%HI2% FDC $hAT SN 4A1E -
398 for (i=0 ; i<100 ; i++) /] AR, HEIR.

399 _asm__ ("nop”);

400 outb (current DOR, FD_DOR) ; // TR A

401 stiQ; // TFH

402 }

403

/77 IR Bl e H R A
[/ BRI AR A A7 4 (DOR) , AR LR 2 B4R RO IKEh % o SR IR AT BB B S A
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// BH transfer ().
404 static void floppy on interrupt (void)
405 {
406 /* We cannot do a floppy-select, as that might sleep. We just force it */
/% BAIABAT BB E LR AR, O IXFEM T Re o g DR FRRERR . FeAT Ui e B Qs */
407 selected = 1; // B EIELYTIKs) AR,
// IR SRR A T 5 RO i Y 5 A7 48 DOR W AN, DU EE B DOR DA M ATIRB4% current_drive.
// GEWIEIR 2 ANEEITE], AR5 AR s S AL AR A transfer O o 157 ) B4 FH B35 5 AR H ek 4

408 if (current drive != (current DOR & 3)) {
409 current DOR &= 0xFC;
410 current DOR |= current drive;
411 outb (current DOR, FD_DOR) ; /7 TEVECT S A A A B 4T DOR.
412 add timer (2, &transfer) ; // AT E I s AT A2 B ok 2
413 } else
414 transfer() ; /) PATHAE S A R A
415 }
416
/)] B U SRITALHE R 4L
//
417 void do_fd request (void)
418 |
419 unsigned int block;
420
421 seek = 0;
/) WMRBAFRE BN, WHATRAE A EAE, JFiRME.
422 if (reset) {
423 reset floppy();
424 return;
425 }
[/ IR B ERR S CEAL, WIPAT A BT I HRAE, JRIR[H],
426 if (recalibrate) {
427 recalibrate floppy();
428 return;
429 }
// KrE SR IR Ak (B W kernel/blk_drv/blk. h, 127) .
430 INIT REQUEST;
/7 A5 SR I A R v R R A5 T B B 25 Y (MINOR (CURRENT->dev) >>2) 1E 4 &5 | U5 3k 4% 2 5
431 floppy = (MINOR(CURRENT->dev)>>2) + floppy type;

)/ WA TR S B AN R SR R (IR B, WERRAR seek, FRTRBUEAT BRI
AR SEN-REE RIS PIETLSIE

432 if (current drive != CURRENT DEV)
433 seek = 1;
434 current drive = CURRENT DEV;

[/ BCEBERAGRIK . OVRRRE T R B AL (LB 2 MBI, BRI il ZEE A LE
/) WAL R DK 2 AR M E AOZ AT R I, AT AR

435 block = CURRENT->sector; // BT SR IR 4 B X5 >blocks
436 if (block+2 > floppy—>size) {  // WA block+2 KT-Hist X D%, W
437 end request (0) ; [/ GERAIREE G K Io
438 goto repeat;
439 }
[/ RS AEMEE RIS, kS, WRIES, SMEE S O TR AN RS D
440 sector = block % floppy—>sect;  // U X0 REMETE b X ECHURE, 1904TE EARIX 5.
441 block /= floppy->sect; // TR UE B DR A A e X BORUEE I AR e 4L
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442
443
444

445
446
447
448
449
450
451
452
453

454
455
456

457
458
459
460
461

462
463

head = block % floppy—>head; /) U TE HON R S AU, AR E RSk o

track = block / floppy—>head; // U R TE HON R S AR, PR E I WE S

seek track = track << floppy—->stretch; // FHN TIRzh# P 2RI T, BFES.
/) WMRFE T 5 Y RTRESK R ERGE AN ], ) 75 2 bR & seeko

if (seek track != current track)
seek = 1;
sector++; /) WEEE SRR bR X TR N 1S
if (CURRENT->cmd == READ) [/ IS SR I R R, W E AR A A .

command = FD READ;
else if (CURRENT->cmd == WRITE) // WSROIl & 5HE, WERES e,
command = FD WRITE;

I

else
panic (“do fd request.: unknown command”) ;
/) USIERES, HT4a e IKsh a4 268 LI 47 P g iEaIR I 1a) CREZE0 240 Iy s i) 20 it 1
// A% floppy on interrupt(),
add timer (ticks to floppy onf(current drive), &floppy on interrupt);

}

/1] BERFEHIE .
/) BEE PR KA R E (do fd request (), JFWEELFEIT] (int 0x26, XA
// THNERAE S IRQ6) , ARG HUFA XM WS 5 I BEl, VPR 4 FDC A& il K15 5 .
void floppy init(void)
{

blk dev[MAJOR NR].request fn = DEVICE REQUEST; // = do fd request().

set_trap gate (0x26, &floppy interrupt); //BEERELFEI] int 0x26(38) .

outb (inb_p(0x21)&~0x40, 0x21) ; /) BRI s K bR, RUF

/) RS R IE W KA T .

57.3 EEER
5.7.3.1 RBWIB[ANKZS

£F Linux H, BROKE 58 2, IRiks'S = TYPEx4 + DRIVE, H:A4 DRIVE by 0-3, 4355 W # K

A, B. CHED; TYPE /EARIKISSAY, 2 FRoR 1. 2M #KUK, 7 £ 1. 44M #EK, BRI floppy. ¢ H 85 47 5E X[
BRI (floppy typel]) EAMI&R5I{H:

AH
360kB PC %I ;
1. 2MB AT %K 5K,
360kB 7E 720kB BKzh &% Fh 4 5
3.5” T20kB %k,
360KkB 7E 1. 2MB SRzl &% Fh 4 5
720kB 7E 1. 2MB BRzh % Fh 4 5
7 1. 44MB 39K
filtm, KRRy 7%4 + 0 = 28, FrLL /dev/PSO (2, 28) FRIFIAE 1. 44M A BRZh 2, Hk 45 4E 0x021c.
A3 /dev/at0 (2, 8) 48R 1. 2M A BRAEN &%, k45 2 0x0208.,

S Ol B~ W N = O

5.7.3.2 RBIEFISHBRIZF *

R AR TS B Gt A EC AU . A S RIS T 27 18] 4 AN 1, 73 0 AN e AN A AR . T 1. 2M

AL TR LR — 2 1
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x BEEHIFRRO

1/0 ¥ 1 5 AT AR

0x3f2 5 B S A28 (DOR) B4 2 A7 48)
0x3f4 Mk FDC AR 5 74 (STATUS)

0x3f5 /5 FDC %4 75 77 4% (DATA)

0x3f7 JRRE MmN EAE (DIRD

0x3f7 g Fg A2 I A7 2% (DCR) (fht 47 H))

U T DOR CHCFESRI ) A 8 AT, TR hUEI I kT IRt B2/
AT FDC LLK Fe /2% 1E DMA K2 v Wi >R
£ HTHHEEREY
D7 D6 D5 D4 D3 D2 D1 DO
ma | B | BD | Ba | kv | &
ik | mikc| misp | misa | sk | e | WA

D7D6D5DA — Jrla il Ikl s D-A 5k, 1 88 Hik; 0 Pk,

D3 — 1 FuVF DMA Feb sk s 0 2511 DMA R T K 5
D2 - 1 )33, 0 ALK,
D1DO = 00-11 HF BRI 2% A-D;

FDC (A RAETFAAAe 2 —A 8 (i arfray, HIT R4t FDC AL IKB)#% FDD [F2EACRES
W, {E CPU [n] FDC Kikdn & Z TS FDC SRIUEAESE Wz 1, #E i A RAS AR 2 RS, LLAIA
R FDC B0 2 A7 2 e it e, LA R e B AR 36 10 7 1)

F FDC ERBIEFIZEEX
D7 D6 D5 D4 D3 D2 D1 DO
B | 4536 | JEDMA | FDC | %REK D | #EK C | 4R5K B | #EK A
ek | Jim | J7ak i1 i1 i1 i fr-
RQM DIO NDM CB DDB DCB DBB DAB

D7 = 1 IR FDC ¥ 75 A7y CE AT B4 s

D6 — 1 FRoR%i M FDC 2] CPU; 0 o Edis A CPU 2 FDC;
D5 - 1 3275 FDC TAEAESE DMA J7 2K

D4 - 1 IR FDC IEAL T 2 PAT I AR A s

D3D2D1D0 — 73 HARKIKEN 2% D—A T ARIRES

FDC [RI%cs iy 0 B 2 AN 5 A7 (S A & P AP e IS 2 A7 an . U A28, (AT — %)
M — 27 a8 MR A v 1 0x3£5. 7E Vs ] VS R A7 A7 i, RS0 DIO J7 Az 2425k 0 (CPU
> FDC), vjjin) R Z AN ) s 2 o AEBRER S, B A (E FDC MU Ja A o gh B, Tl 45 B9
BEH TAE.

BN ZFAEE (DIR) HAEAL 7 (D7) SR EA R, HRFORE T EHORA . HA-BAH TR A5
wmEa,
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LA H 75 A7 2% (DCR) I TR0 i AEAN R AL IR B2 EA B A e o AU 2 A7 (D1DOD,
00 — 500kbps, 01 — 300kbps, 10 - 250kbps.

ARSI A2 16 St . NSRRI =AMBG: BB AT BOR 45 RE B

A M B CPU 1] FDC RIEMAF I MBEEN . HEAMAME M ENBEMAFT (WA,
HEIRAE 08 TS $UTHBUE FDC $AT &R B4 . FEPATENYBE CPU AT, —MH
JEIE L FDC & AP W SR IR AN dr S BT IS5 . Wi CPU & HE 1K) FDC v &AL 5085, ) FDC A AL A
J5 2 DMA J B T, TR A AL RS 1 7. DMA a2 A DMA bl 287 P R, FDC 5 A7 REA T 808
(A4 E R A A AR 1658« U DMA #2588 S0 AR 7 1 v M B 2 A5 58 %0 FDC,  dgefi i FDC & H v
W SRAG S50 CPU SATI BG4 SR B H1 CPU 2B FDC %54l 25 A7 23R 04, A 3R43 FDC fir & 4T
M2, R IEIGE AR AR 0—T7 75 ST AT IR 5 R iy 4, WA ) FDC A& il ik
A PAHEEFPIRE

5.7.3.3 DMA #=# 38 4R 18
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%6 W FRIWAWNEFF (char driver)
6.1 Htik
53k linux/kernel/chr drv BE

Name Size Last modified (GMT) Description
=] Makefile 2443 bytes 1991-12-02 03:21:41 m

console. ¢ 14568 bytes 1991-11-23 18:41:21 m
E] keyboard.S 12780 bytes 1991-12-04 15:07:58 m
=| rs io.s 2718 bytes 1991-10-02 14:16:30 m
E serial.c 1406 bytes 1991-11-17 21:49:05 m
03 tty io.c 7634 bytes 1991-12-08 18:09:15 m
6] tty ioctl.c 4979 bytes 1991-11-25 19:59:38 m

6.2 Makefile 34

6.2.1 ThgEHEiR

6.2.2 KAZERE
51K linux/kernel/chr drv/Makefile 3C{4

1 #

2 # Makefile for the FREAX-kernel character device drivers.

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).

78
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# FREAX (Linux) P AZ 245 £ IR BN FEF 11 Makefile SC48F.
#OEE KRR E N make dep’ HBNHHATHI, ‘B4 HB)EREIFERFIMKHEUE S . AERIRE DK
# OO RS BBE X L, BRAE SRRSO (B RPA R —AN ¢ STHFIEED

8
9 AR =gar  # GNU f) —HEHISCARAEBRE e, T80 B SR S AR SCA sl T

10 AS =gas  # GNU [V 4nRE)F.

11 LD =gld  # GNU [fEHRLT.

12 LDFLAGS =-s —x # EEFITPIIANISE, —s il SO b BT a5 58 . —x MBI /TS
13 CC =gcc  # GNU CiEH4gmiFas.

# AT C PR TIED . —Wall BRI A SRR -0 LRI, ARAL A BRI AT I ] 5

# —fstrength-reduce LALIEAPATIUYS, HEBREL A H; —fomit—frame—pointer 44 BE{RAF AN 2L

# [MHESLIRE: —fcombine-regs B I AT fidn, /D FFAFARAMH; —finline—functions ¥ ]

# N R BRI AN FFE R mstring—insns Linus H SRR, LLUG AT

# —nostdinc —I../include AMi BB AR P IS SO, AR FEE H ey (. /.. /include) o

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

# CHATCHIETT . —E HUgAT C arbE, XA HeE i C F2/PdbAT A 2 356 b 21 25 i ) B b i

# B EIEER M e, —nostdine —1.. /.. /include [FHI.

CPP =gcc -E —nostdinc -I../../include

—
(IS

—
(@a]

—
(o))

—
-3

# NI R 7R make AR W A5 B A 1. ¢ SCPFR IR AR s VERRESY . I fir &
# JR1E gee KM CFLAGS Frfig s Mk iins C AL 4 ¥ ja A TGl A= 1k (=S) , M4
# AR C ST R IR AR ST o BRI DL B BT AL B G R 7 SCAF 442 it € SCiE 4
# AR c M. s Fg. —o R a st X4 mk. b s (H$e) & [z Hird s,
# O SURREE — Nk, IXHRRVERT & 4 ¢ 30

18 .c.s:
19 $(CC) $(CFLAGS) \
20 =S -0 $*x.s §<
# R IHE RSB ITA. s 1D SO PR, o HARSCAE. 22 47 & SRR I B dn &
.s.0:
$(AS) —c¢ —o $*.0 $<
.c.o: # RRUET, * ¢ UM% o Hbs X AT ER.
$(CC) $(CFLAGS) \
-c -0 $*.0 §<

OBJS = tty _io.o console.o keyboard.o serial.o rs_io.o \ # X HF AR &= OBJS.

tty ioctl.o

chr drv.a: $(0BJS) # B T oukscAE OBJS G T M 2% 8% H A% chr_drv. a 304
$(AR) rcs chr drv.a $(OBJS)
sync

QO Lo Lo Lo |DD DD DO DD DN DO DO DD Do
BIREEZIEIEIBIRISEIRIERR

# %} kerboard. S L ZwAE P TALHE . —traditional ETHH X EEFAEMS Sl H S HALSE K C dRidess.
# AP IMREP 4N kernboard. s,
34 keyboard. s: keyboard.S ../../include/linux/config. h
35 $(CPP) —traditional keyboard.S —o keyboard. s
36
# ORI AU TS TAE . 4347 make clean’ I, miaAT N4, ZBRATH 9%k
# OGRS e’ RSO R A A, I SO B AR SO, I HA SRR B .

37 clean:

38 rm —f core *.0 *. a tmp make keyboard. s
39 for i in *.c;do rm —f "basename $$i .c .s;done
40
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# NI H AR TR A A S 2 M ARAOC AR . iAW

# ATH TR g R 7 sed X Makefile SCfF CRIEASCHE) HEATAREE, %t A MIFR Makefile
# SCfFHR ### Dependencies’ AT HIMITA AT CRIHM 48 JFLRHIAT) 5 FFAERK tmp_make
# IEE SO (44 4TEIERD o SR)E N kernel/chr drv/ H 3 T IS C SCAEHAT gee TALFEERAE.
# M AR S VR TUA B PP i R AN H bR SCAFAROCHE AR, I FOX LSRN FF 45 make 512
# o TR ANE SO, PALBERE R A make BN, JG&E B 2R AH N U RE R S H AR
# SO A4 LA OC R —— 1 S AL R AT Sk SO AR o FE A 3 & SR8 n 2111 B
# S0 tmp make P, AR JEREZIE IS SCAE S HT I Makefile U

41 dep:

42 sed ~ /\#\#\# Dependencies/q < Makefile > tmp make

43 (for i in *.c:;do echo -n "echo $$i | sed s, \.c,\.s,” 7 7: \

44 $(CPP) -M $$i;done) >> tmp make

45 cp tmp make Makefile

46

47 ### Dependencies:

48 console. s console.o : console.c ../../include/linux/sched.h \

49 ../../include/linux/head.h ../../include/linux/fs.h \

50 ../../include/sys/types.h ../../include/linux/mm.h ../../include/signal.h \
51 ../../include/linux/tty.h ../../include/termios.h ../../include/asm/io.h \

52 ../../include/asm/system. h

53 serial.s serial.o : serial.c ../../include/linux/tty.h ../../include/termios.h \
54 ../../include/linux/sched.h ../../include/linux/head. h \

55 ../../include/linux/fs.h ../../include/sys/types.h ../../include/linux/mm. h \
56 ../../include/signal.h ../../include/asm/system.h ../../include/asm/io.h

57 tty io.s tty io.o : tty io.c ../../include/ctype.h ../../include/errno.h \

58 ../../include/signal.h ../../include/sys/types.h \

59 ../../include/linux/sched.h ../../include/linux/head. h \

60 ../../include/linux/fs.h ../../include/linux/mm.h ../../include/linux/tty.h \
61 ../../include/termios.h ../../include/asm/segment.h \

62 ../../include/asm/system. h

63 tty ioctl.s tty ioctl.o : tty ioctl.c ../../include/errno.h ../../include/termios.h \
64 ../../include/linux/sched.h ../../include/linux/head. h \

65 ../../include/linux/fs.h ../../include/sys/types.h ../../include/linux/mm. h \
66 ../../include/signal.h ../../include/linux/kernel.h \

67 ../../include/linux/tty.h ../../include/asm/io.h \

68 ../../include/asm/segment.h ../../include/asm/system. h

6.3 serial.c 31

6.3.1 Thgefmik

6.3.2 RAGERF
BIFE linux/kernel/chr drv/serial.c 2fF

Ilinux/kernel/serial. ¢

I QO DD =
% % % %

(C) 1991 Linus Torvalds
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— = == =
|>-l> |DJ |l\'> |>—‘|O |© |00 | |o> o1

= [O> |O1

1S 1< I

)
—_

DO DO DO DD
LN

27

*/

J*
* serial. ¢
*
* This module implements the rs232 io functions
* void rs write(struct tty struct * queue);
* void rs init(void);
* and all interrupts pertaining to serial I0.
*/

/%
* serial. c
* ZFE P TS rs232 [ N D g
* void rs write(struct tty struct *queue);
* void rs_init(void);

* DLR S ARS T0 A R R IIPTA H TR BERE Y .
*/

#include <linux/tty.h> /) tty SkXAE, X THExR tty io, HATHEE T HBISE. HH.
#tinclude <linux/sched.h> // WERETKICMH:, & L TAES LR task structs HIURIESS 0 %,

[/ H—YH KRS HOR B TR N 70 g bR B2 TR
#include <asm/system. h> // BRSSO w8 ST A RBE A A2 i N 30 2 R 40
#include <asm/io.h> // 1o Sk3CHF. s SCREAR R AN /4 H I i) .

#tdefine WAKEUP_CHARS (TTY BUF SIZE/4) // '5BAFIF &4 WAKEUP_CHARS A7 7S, mtITIE Ki%.

extern void rsl interrupt (void) ; // BATE 1 P ASEERE RS (rs_dio. s, 34).
extern void rs2 interrupt (void) ; // BATH 2 P WAL RE RS (rs_io. s, 38).

/7] WIEAHRAT by
// port: Hi 1 - 0x3F8, H1[ 2 — 0x2F8.,
static void init(int port)

{

outb p (0x80, port+3) ; /% set DLAB of line control reg */

/% BB RPN ZT A A% 1) DLAB £ (f2. 7) %/
outb_p(0x30, port) ; /% LS of divisor (48 —> 2400 bps */

/% RGP R TR Y, 0x30->2400bps */
outb_p (0x00, port+1) ; /* MS of divisor */

/% RIL PR R, 0x00 %/
outb_p (0x03, port+3) ; /* reset DLAB %/

/% SI40 DLAB {7, HHfiky 8 £ +/
outb_p (0x0b, port+4) ; /* set DIR, RTS, OUT 2 %/
/* WH DIR, RTS, #HBHH P o 2 */

outb_p (0x0d, port+1) ; /% enable all intrs but writes */
/# BT E (GOREEA) LA, VT A i i x/
(void) inb (port) ; /* read data port to reset things (?) #/

[x SR L, BT RATERAE () */
}

/) AR AT R R R AT R

37 void rs_init(void)

38
39

{
set intr gate (0x24,rsl interrupt): // BWEHAITO 1 W= @4 IR ES) .
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40 set_intr gate(0x23,rs2 interrupt); // WEHAITH 2 KK = A IRQ3 f55) .
41 init(tty table[1].read g.data); // WIEAHAT 1 ( data J&3 H5)

42 init(tty table[2].read g.data); [/ WIEAHAT A 2,

43 outb (inb_p (0x21)&0xE7, 0x21) ; // FeVE3E 8259A WS K TRQ3, TRQ4 RIS SiEK.
44}

15

46 /*

47 * This routine gets called when tty write has put something into
48 * the write queue. It must check wheter the queue is empty, and
49 * set the interrupt register accordingly
50 #
51 * void _rs write(struct tty struct * tty);
52 #/
/%
* 1F tty write ) O EERN S (5) AR &R R i) 7R . 2085k
* WA GRS A, AN BCE DT 74 .
*/
/)17 AT EAR IR K
/7 SEbs ERURIF R AT ROE R A A ST AR AR, 7E UART R 8ds Rk i 25 RV R E 5.
53 void rs_write(struct tty struct * tty)
54 {
55 cli(; // R
/) ARG FIAS, W 0x3£9 (8L 0x2£9) TG h W R VF a7 AP s N2, IS ERIERFF AT A7 4%
/) W RV G (B D J5, BERNZFAR.

56 if (!EMPTY (tty—>write q))

57 outb (inb p(tty—>write q.data+1) |0x02, tty—>write q.data+1);
58 stiQ; // T

59 }

60

6.3.3 HEER

6.3.3.1 T BITEFTH UART

PC THHLE 3 AT 3045 45 0 S0 SR AT A 00 42 INS 8250 B NS16450 e A, GiMk A UART G 5+
MR IERS) o KT UART [MgnfR sk br EIEx S A fFas AT I S #1E . R DRy UART B iE & —A %517
ARG, AT IRIE . HONEH] =55 o UART N 10 A2 A74%, Ak CPU i IN/OUT $a-4 % Hak AT Vi) .
X2 A7 B S A 34 W N R T b [ 0x3£8-0x3fe T Il | COM1 ER 4T 11, 0x2Ff8-0x2fe MRV
COM2 ¥t o 45F DLAB(Divisor Latch Access Bit) f&FRBUBAE VT RN, JEFREk B H 2F A7 85 AT 7,

F UART RERE 7788 X Mz im O & A &
/5 A Fi&
DLAB=0 | 5 RIEIRFFFTA7o. A RIEMTHF.
5 DLAB=0 | AR EAF A fid . ST AREIN T-4F
A DLAB=1 | i/ EPe LT (LSB).
0x3f9 (0x2f9) w5 DLAB=1 | B/ 5 R mT17 (MSB).
/5 DLAB=0 | /5 Il L VF 25 A7 2% o
R 7-4 420 {REEA
£i7. 3=1 modem ARZH1 T VT
f7 2=1 BB LR IR TP IbT AR

N

SEi

%t
0x3f8 (0x2f8)

dm

4

4
~
dr
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B 1=1 B ORFFF7 A7 a2 P T AL VF s
£ 0=1 RSB b e

0x3fa (0x2fa)

B WAR IR ZF A7 A o T A BEAR A F BT i o
W 4 Ffeh s —h

P 7-3 420 CRAD;

fr 2-1 HfsE h WA e 4

= 11 BCIRESA T, AR 2egdm s

= 10 BRI, IR 2

01 RIERFFFAEA DM, Al 3;

00 modem R HWT, PLICHEE 4.

fi7 0=0 AP E I =1 Jorhlr.

0x3fb (0x2fb)

dn

P Z AR o
A 7=1 BREAFVT R 47 (DLAB) .
0 Flests, RAEREFEP T RV AR5 U 10 5
£ 6=1 FVF[A] W
£ 5=1 PRFFATEAL;
£ 4=1 B =0 AFFEEs
£ 3=1 AVFAHERR: =0 AR
7 2=1 1A 1lbAr; =0 Jofst ibAvrs
£ 1-0 HH A K
00 5 {7 HHEAL;
=01 6P Edhifr;
10 7 17 5o 5
11 8 A EHRAT

0x3fc (0x2fc)

dn

5 modem 2| & A7 2% o

L 7-5 42 0 fRHE;

L 4=1 85 A TARER R S W AR

fir 3=1 SHBYF P ESE I 2, SeiF INTRPT B2 %5
7 2=1 FREIAIIRERI 1, PCHLAH;

R 1=1 AR R RTS 12

fir 0=1 (IR A4 DIR 452,

0x3fd (0x2fd)

B BRE T AR

7 7=0 1589,

B 6=1 RIEFAL 274745 R s

f7 5=1 RILFFaAras as, AR I%;
R 4=1 HU 209 2 [0 W 45 AR IR AL 1)

A7 3=1 ik AR

£ 2=1 ARSI 1R s

7 1=1 B 55 R

P 0=1 ISR EHRAERS LT, RGN B

0x3fe (0x2fe)

B modem &AL & FIRfE T RAELL.,
A 7=1 2 A (CD) 172K

£ 6=1 MeFE7R (RT) 472K

£ 5=1 i sl es (DSR) A 34
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fir 4=1 B RIE (CTS) H;
f7 3=1 A E] & ks

R7 2=1 A0 Z 0w 25 5140

fir 1=1 & Ffhi £&uies (DSR) 5
fi7 0=1 & ¥R A&IL (CTS) o

6.4rs_io.s X

6.4.1 TheEedEiA
L RSN rs232 HR AT A T T AL B AL

6.4.2 XiZiERE
B linux/kernel/chr drv/rs io. s $2FF

1 /%
2 * linux/kernel/rs_io.s
3k
4 * (C) 1991 Linus Torvalds
5 %/
6
T /%
8 % rs io.s
9 %
10 * This module implements the rs232 io interrupts
11/
/%
* AZFE PRI rs232 f Nt P T AL BERE
*/
12
13 . text
14 .globl _rsl interrupt, rs2 interrupt
15
// size EBEE TG X 7 KR .
16 size = 1024 /% must be power of two ! WA 2 TSI HF
17 and must match the value 5 tty io.c HHMEILHAD!
18 in tty io.c!!! %/
19
20 /* these are the offsets into the read/write buffer structures */
/% DNUR XSS R G g 25 i s 5o/
21 rs_addr = 0 [/ AT S T B A o
22 head = 4 /) Gt Db SRR B AL o
23 tail =8 [/ G X RARE T BUmE .
24 proc list = 12 /] GERRZG P R T B F o
25 buf = 16 [/ GMX B .
26
27 startup = 256 /% chars left in write queue when we restart it */

/% 245 BA\F HLIRTE 256 N FAFAE A (WAKEUP. CHARS) I, RATIEL AT LS s/
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28
29 /*
30 * These are the actual interrupt routines. They look where
31 * the interrupt is coming from, and take appropriate action.
32 */
/%
* IXECESEPREh BT AR . BRI R Se A A b W SRR, AR ST AR Y
* [RALER
*/
33 .align 2
//// BATEG 1 AR ERAR PN AL

34 rsl interrupt:

35 pushl $ table list+8 // tty BHXINH O 1 BB S P3e4 b A4 (tty io.c, 99),
36 jmp rs_int
37 .align 2

[/ HATER 2 H AR R RN R

38 _rs2_interrupt:

39 pushl $ table list+16 // tty FRPRTNERE 2 W55 S B AR EF Ik A bk
40 rs_int:
41 pushl %edx
42 pushl %ecx
43 pushl %ebx
44 pushl %eax
45 push %es
46 push %ds /% as this is an interrupt, we cannot */
47 pushl $0x10 /* know that bs is ok. Load it */
48 pop %ds /% TR AR, AT HIE ds 1T IEM, */
49 pushl $0x10 /% LU EAT GE ds. es 817 WAZEERBL */
50 pop %es
51 movl 24 (%esp), %edx /) K BAHIFREF HUbEAEN edx 74745,
// BRI 35 B 39 4T b ST I AMERR (L.
52 movl (%edx), %edx // B FIFRE (k) Dedx.
53 movl rs addr (%edx), %edx // HLH: D 1 fum 5 =>edx.
54 addl $2, %edx /% interrupt ident. reg */ /* edx R MWIARINAT/FAE */
b5 rep int:
56 xorl %eax, %eax // eax %,
57 inb %dx, %al /7 BRI IR T, HIRLAIW R IR (4 R e ) o
58 testb $1, %al /) E SRR TR AL B T (B2 0=1 Jerh s =0 A )
59 jne end /) TR R, Bk R H AR PR AL end.
60 cmpb $6, %al /% this shouldn’t happen, but ... %/ /% XALSKA, {HiE--x/
61 ja end // al {E>6? ZNBkE 4 end CEATEXFRE .
62 movl 24 (%esp), %ecx // R BA AR il ecx.
63 pushl %edx // ¥ 5 0x3fa (0x2fa) Ao
64 subl $2, %edx // 0x3f8(0x2f8) .
65 call jmp table(, %eax, 2) /* NOTE! not *4, bit0 is 0 already */ /% A3Ie 4, fif 0 &S 0%/

/) BIHREAEYE, M RER I, al HPA7 0=0, A7 2-1 & WrRAY, DRI Y T L& vh b A
[/ T 2, IXHEI 2, FFRIBELAO I A p  E A, Rk SIS L A AR AL PE

66 popl %edx // F W ER IR E A AR 5 0x3fa (B 0x2fa)
67 jmp rep_int /) BRI, AREERIWTAA O AL EE T R Ak S A B
68 end:  movb $0x20, %al // Tl W A % 45 R R TR 4 EOT .

69 outb %al, $0x20 /% EOI */

70 pop %ds

71 pop %es
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72
73
74
75
76
77
78

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

101

popl %eax
popl %ebx
popl %ecx
popl %edx
addl $4, %esp
iret

# jump over table list entry # FEFZEMP\FIFSEHutk.

/) PR R AR BERE e Ik kR 2, LA 4 P IR
// modem IRZAZALH W, HFAFHIT, BRTAT T, ZRHOIRAAT i

jmp_table:

. long modem status,write char, read char, line status

.align 2

modem status:
addl $6, %edx
inb %dx, %al
ret

.align 2

line status:
addl $5, %edx
inb %dx, %al
ret

.align 2
read char:
inb %dx, %al
movl %ecx, %edx
subl § table list, %edx
shrl $3, %edx
movl (%ecx), %ecx
mov]l head (%ecx), %ebx
movb %al, buf (%ecx, %ebx)
incl %ebx
andl $size—1, %ebx
cmpl tail (%ecx), %ebx
je 1f
mov]l %ebx, head (%ecx)
1: pushl %edx
call do tty interrupt
addl $4, %esp
ret

.align 2

write char:
movl 4 (%ecx), %ecx
mov] head (%ecx), %ebx
subl tail (%ecx), %ebx
andl $size—1, %ebx

je write buffer empty

/* clear intr by reading modem status reg */
/% IS modem IR FFAFARUEAT A7 (0x3Fe) */

/* clear intr by reading line status reg. */

/3 G PR RS A A A U AT AL (0x3£d) */

/* B Pal.
/% YR OS2 A B FR £ Hu kD edx.
// M RAAIFRE R L - 4 ETH DBA A FRE Hu D edx,
/) FEA/8. TR L, MTFHE2 &2,
# read—queue # HUEEZEMAFI gh kD ecx.,
// BOBAAN 2 b3k HRE D ebxo
/) WG ERF A R X R S AR B BT R (AL
/] RERIRETE —
/7 MG DX KN SR B AT R . FREFASREE I 22 i X K/
/) XL IRE S R AR E LR
[/ FHAE, KON, BREERIRRS 1 4.
/] AR SGE B Sk TR
/) BROSEAER Q- 201, 2 - £02), ENSE,
// AR tty HBTAREE C % o
/] EFRNESH, FFRIA

# write—queue # HUSZZ i R\F 45 Mk =»ecx.

// BUE BAF Sk $R%E D ebx.

[/ SkIREE - RBIREN = BAAITP R

# nr chars in queue # XIIE&FEUELZS,

/) WHSKIRE = RBIREr, WIS IIC TR, Bk AR,

cmpl $startup, %ebx // BB PR IS 256 A2
ja 1f // L, DBkEE A,
movl proc list (%ecx), %ebx # wake up sleeping process # MefEZER;fHEFE .
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—
DO
w

—
[\
i~

—
[N}
(@)}

[
[\
»

—
[\
-3

[
[\
co

—_
[\]
©

—
w
o

—
w
—

—
wW
Do

—
w
w

—
W
(IS

—
w
(@a]

—
w
»

—
w
Q

—
wW
co

—
wW
©

—
(I
o

—
(IS
[a——y

—
S
[\

—
S
w

—
S
o

—_
S
ol

—_ [ —
OIS
|

.align 2

testl %ebx, %ebx

je 1f

movl $0, (%ebx)

movl tail (%ecx), %ebx
movb buf (%ecx, %ebx), %al
outb %al, %dx

incl %ebx

andl $size-1, %ebx
movl %ebx, tail (%ecx)
cmpl head (%ecx), %ebx
je write buffer empty
ret

write buffer empty:

mov] proc_list (%ecx), %ebx

testl %ebx, %ebx
je 1f

movl $0, (%ebx)
incl %edx

inb %dx, %al

/) BUEERRZ A BERE G R, IR RIS o 2,
# is there any? # H&FFM0UEREND, 2

/) A, W ATk B kRS 1 Ab

/) NP R E A IS TR (Mgt i) o o
// BURTRE .

// MR R IRE I — 4 Dal .

// T3 I 0x3£8 (0x2£8) 126 Hi BIMRHF A7 A7 2% P .
// RIRETE .

/) RRERE B X R, ML,

/] RO I R ERE .

// BRARE 5 RIRE LR,

/) FEEE, FKoRBAAI A, Bk .

# wake up sleeping process # MeRZEFFIHFE.
[/ WEERRZ BB R AR EE, RIS .
# is there any? # f5fFH)HEFEND?

# o, WnErEkiE bR 1AL,

# A MPRERERR B A I TR (e bR .

# 48155 0x3F9 (0x29) o

# BT T SRR A AR A

jmp 1f # MRS
jmp 1f
andb $0xd, %al /% disable transmit interrupt */

/% BERCROBIRFF AW (2 1D %/

outb %al, %dx
ret

// 5N 0x3f9 (0x2f9) »

6.5 tty_io.c 3T

6.5.1 ThgEHEIR

6.5.2 XATERE

5 linux/kernel/chr drv/tty io.c IEF

— = =
|l\7|>—‘|O O |00 [ |0 O [H> [0 DD [

% % % %

*/

J*

Ilinux/kernel/tty io.c

(C) 1991 Linus Torvalds

* "ttty io.c’ gives an orthogonal feeling to tty’s, be they consoles
* or rs—channels. It also Implements echoing, cooked mode etec.

*

* Kill-line thanks to John T Kohl.
*/
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45
46
47
48
49
50

/*

* T tty io. ¢’ 4 tty —HPAEMSCRIESE, R BITIEE. SEF A
* SCOL T [RIE. HE G A,

k

* Kill-line, #flf John T Kahl,

*/

#include <ctype. h> // ?—?’T%‘é&%i# ‘E”)‘(T A DA S 2 ) T R A 8 1)
#include <errno.h> [/ BRI, BERGEFHEMEES . (Linus A\ minix F51HEH) .
#include <signal.h> /) G553k IEXfm%ﬁ%ﬁE, fm*?/ My UL B AR S pR B T

// g AR RNAT SRS S B R B LR

#tdefine ALRMMASK (1<<(SIGALRM-1)) // L (alarm) {55 BEHGAT o

#define KILLMASK (1<<(SIGKILL-1)) // &l (kil) 155 R T

#tdefine INTMASK (1<<(SIGINT-1)) // R (int) 155 BT .

#define QUITMASK (1<<(SIGQUIT-1)) // AR (quit) 155 BERAT .

#define TSTPMASK (1<<(SIGTSTP-1)) // tty KA IEHERE (tty stop) 15 5 BEHLA -

#tinclude <linux/sched.h> // PWEREFLME, 2 X TAEE S50 task_struct FIEHAES O (ELH,
[/ H—YH KRS HOR B TR RN 70 g pR B TR
#include <linux/tty.h> /)ty Sk, BN T tty do, HPATHEITINMISEL. W
#include <asm/segment.h> // BCEVELICME. € X T RBAF AL 2 B AE B N 207 9% R 2L
#include <asm/system.h> // FREEKLCM. w8 LT BCE BUE SRR/ rh TS RN X G 7%

28 #define L FLAG(tty,f) ((tty)—>termios.c 1flag & f) // HX termios &5 A AL K br s .

#tdefine [ FLAG(tty, f) ((tty)—>termios.c iflag & f) // H{ termios Z5Frh i AR bz o

: #tdefine 0 FLAG(tty,f) ((tty)->termios.c oflag & f) // HX termios &5F4rp i AR AR & .

// B termios &5 A MRS bR i 4 ) —ANbR AT
#tdefine L CANON (tty) L. FLAG ((tty), ICANON) // WA AR EETIE (RO B bREN .

#tdefine L ISIG(tty) L FLAG ((tty), ISIG) /) WU TAREAL
#tdefine L ECHO (tty) L FLAG ((tty), ECHO) // BB bR AT

#tdefine L ECHOE (tty) L _FLAG ((tty), ECHOE) /[ RRYEAE U, ]I bR AR A

#tdefine L ECHOK (tty) L _FLAG ((tty), ECHOK) // BREREECT,  HKILL BEBR AT hR AT
#tdefine L ECHOCTL (tty) L FLAG((tty),ECHOCTL)  // HU|H| @45l 245 hr s

#tdefine L ECHOKE (tty) L. FLAG ((tty), ECHOKE) // BRFEREEC, B KILL $ERRAT 35 [ S AR A7

// WX termios &k AR PR &G I — AR EAL
define 1 UCLC(tty) I_FLAG ((tty), IUCLC) // B AR AR S TR E BN e bm &AL

( ),
#define I NLCR(tty) I FLAG ((tty), INLCR) // WHAT R NL 86 [FIZE5F CR ARBAL
#define I CRNL (tty) I FLAG ((tty), ICRNL) // WUAIZERF CR #45 AT 75 NL AR BAL
define I NOCR(tty) I_FLAG ((tty), IGNCR) // AW RIZERF CR A& o

// W termios & ke) g AR bR & 10— AR AT

#tdefine 0 POST (tty) 0 FLAG ((tty), OPOST) // WU AR R AR B T AT R AL BEAR AR
#define 0 NLCR(tty) 0_FLAG ((tty), ONLCR) // BHRATARE NL %% R ZE 34777 CR-NL bRk
#tdefine O CRNL (tty) 0_FLAG ((tty), OCRNL) // WUEIZERF CR B HATRF NL A5k
#tdefine O NLRET (tty) 0 FLAG ((tty), ONLRET) /] BHRATRE NL $AT IR ZE D RE bR
#tdefine 0 LCUC(tty) 0 FLAG ((tty), OLCUC) /] BN KRS PR bR &

// tty BPR LRI tty table 4. HA R & = ANWIGWIEE, 0% NEEElE . O %y 1R
// O 2 BIRIE AR .
struct tty struct tty table[] = {

{
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53 {ICRNL, /* change incoming CR to NL */ /% F#i AW CR 34 NL */
54 OPOST | ONLCR, /% change outgoing NL to CRNL */ /* W% Hi ) NL %% CRNL */
55 0, // IR ER ERIH A 0,

56 ISIG | ICANON | ECHO | ECHOCTL | ECHOKE,  // AHiti=hri.

57 0, /* console termio */ // ¥HE termio, ANHEEIRE.
58 INIT C CC}, /] IR

99 0, /% initial pgrp */ // PR WIG R

60 0, /% initial stopped */ // W bR

61 con write, // tty HREHRE .

62 {0,0,0,0, 7%,  /#* console read-queue */ // tty ¥#H|E AT,

63 {0,0,0,0, 7%,  /# console write—queue */ // tty ¥#1E 5T,

64 {0,0,0,0, 7%} /% console secondary queue %/ // tty ¥EHI G5B G ) B\Al.
65 |

66 {0, /# no translation */ /) BN AR . 0, ToAMEE R,

67 0, /% no translation ¥/ /) B RArE. 0, CEH,

68 B2400 | Cs8, [/ AR S . 2R 2400bps, 8 A ERAL,
69 0, // ARHAEAFRE 0o

70 0, /] REEFFE 0,

71 INIT C CC}, /] R

2 0, // P ERIG AR A .

73 0, [/ WIEF IEAR AR .

74 rs write, /) B tty B REERE .

75 {0x3f8,0,0,0, 77, /trs 1%/ /) BATES 1 ERgE P BAA.

76 {0x3f8,0,0,0, 77, /) HAT A 1 582 EAS .

77 {0,0,0,0, 7 // BT 1 i BhZE i EAA

78 b

79 {0, /* no translation */ /) AN RRE . 0, oAk,

80 0, /* no translation %/ // AR & . 0, oA,

81 B2400 | CS8, /) EHIREARR & . B 2400bps, 8 (A4
82 0, /) ARHAEAFRE 0o

83 0, /] EREEFIFE 0,

84 INIT C CC}, /] R

85 0, // BT ERIG R .

86 0, // WG IR & .

87 rs write, /) B2 tty B REERE .

88 {0x2f8, 0, 0,0, 77, /xrs 2% /) AT 2 RTINS

89 {0x2£8,0,0,0, 77, /) BTG 2 B IAG.

90 {0,0,0,0, 7 // BT 2 T Bh 2R v EAA

91 }

92 };

93

94 /%

95 * these are the tables used by the machine code handlers.
96 * you can implement pseudo-tty’s or something by changing
97 * them. Currently not done.
98 #/
/%
* NV G RE AR 22 R A Mk 3K o I A8 SOpR T LS
* O tty e L e AR, HRTIE B XA
*/
/7 tty S BABIHLEESR . rs_io. s E4mFERAE A, T HUS S e A ki
99 struct tty queue * table list[]={
100 &tty table[0].read q, &tty tablel[O].write g,

/) G B B AA kL.
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101 &tty table[1].read q, &tty table[l].write q, // H4TH 1 &Kimit. S AFIHuE,
102 &tty table[2].read q, &tty table[2].write q // H4TH 2 &Kimit. S AsIHuhE,
103 }

104

/1) tty KR E .
// B S 1 i R il it .
105 void tty init(void)

106 {

107 rs_init(); [/ WIAWHBRAT IR PR AT O 1 0 2. (serial.c, 37)
108 con_init(); // WEt i G 3. (console. ¢, 617)

109 }

110

///) tty B T A R
[/ B tty - HIN tty L fiaEr; mask — 155 Bl .

111 void tty intr(struct tty struct * tty, int mask)
112 {

113 int i;

114

/) W tty PriEd s TEET 0, R
if (tty->pgrp <= 0)
return;
/) RS EA, 1) tty MHNA RS RIETRE G .
for (i=0;i<NR TASKS;i++)
/) MBAZIUESFRE AN, IFHHATET tty 415, W E 545 E 1E 5 naske.

—
—
(Sa]

—
—
[op)

—
—
-3

118 if (task[i] && task[i]->pgrp==tty->pgrp)
119 task[i]->signal |= mask;

120 )

121

//// 405 BAAN b X 2 U LE g R 3 N AT A T R R IR 2
// ZH: queue — F7ENFIRIFRE
/[ RERELEHLBAZN G i DX Hp = 455 B ] FH 1 Bk 4
2 static void sleep if empty(struct tty queue * queue)
123 {
12 cliQ; // K.
// AR S B A B HL R e AR ph X s, R RERERE N o] TR TR S, ik
VAN NI EE S =R A TR E 7S i

[
[\

125 while (!lcurrent—>signal && EMPTY (*queue))

126 interruptible sleep on(&queue—>proc list);
127 sti(); // FHH W,

128 }

12

/777 A BRI G2 i D Y b R N AT o IR B HEROIR A
/) ZH: queue — FREBNIIIIIRET
/) HEREAEATBAB G2 X rh 5 NI 3 I eR 2
130 static void sleep if full (struct tty queue * queue)
131 {
/] A BRINGE P AN, )R PR

—_
—_

132 if (!FULL (*queue))

133 return;

134 cliQ; // K.
[/ IR AT T T BB I H BN S GZ pfr DX rh s PRI AR XA <128, DR E R A\ m] r IT REEEOIR S
[/ FAAZBAS R S R i ) 1% R

135 while (!current->signal && LEFT (kqueue)<128)
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136 interruptible sleep on(&queue—>proc list);
137 stiQ; // T,

138 }

139

///] EREE.

// QR RYEH]E B A A G 1 X 2 L HEFE BE N o] wh KT A R FROIR A
140 void wait for keypress(void)
41 A

—_
—_

—_
Do

sleep if empty(&tty table[0]. secondary) ;

—
w

}

—
(IS

/11 BRI TR
// KFRE tty ZuiBAF G DX R T S O G BT A FEAE AR il Bl A A IR A #)) oo
/) ZH tty - RS tty S5,
145 void copy to_cooked (struct tty struct * tty)
146 {
147 signed char c;
148
// Wty BBERABIGE ph X AN I HARBIBA B 22 ob X k=, MEIA AT R 2140 .
149 while (!EMPTY(tty->read q) && !FULL(tty—>secondary)) {
[/ MBAFIRALH — 753 ¢, FFATHRIRE
150 GETCH (tty—>read q, c);
[/ RN THT, F AR bR SR AT AL B
[/ WMFAZ TR REEERT CR(13), W 5 M2 45 AThR & CRNL EEAL 12 5 R i 46 A 45474 NL (10)
[/ TN BN [E 4EbR % NOCR EAL, WIZWSZFAF, ARELA B & 745

151 if (c==13)
152 if (I_CRNL (tty))
153 c=10;
154 else if (I NOCR(tty))
155 continue;
156 else ;
[/ RAZTAFSESAT A NL (10) FF FLIATH A 445 % NLCR AL, PR FLAE 400 9144 CR(13)
157 else if (c==10 && I NLCR(tty))
158 c=13;
/) IR KEHNERE UCLC BAL, WA PR AN NG 745 .
159 if (L_UCLC(tty))
160 c=tolower (c) ;
/) BERASHIB AR S R e (O BEFRE CANON BAL, WHEATLL M ALEE.
161 if (L_CANON(tty)) {
/) R TR R KB AR KILL CU) DR T I i A A7 b B
162 if (c==KILL CHAR(tty)) {
163 /% deal with killing the input line #*/ /* WIRHINITAEEE */

T/ Wty BT, s R AT R — AN FARERSAT NL(10) s ST S SR A
/7 CD) s MAEIAHAT T FACRS .

164 while (! (EMPTY (tty->secondary) ||
165 (c=LAST (tty—->secondary))==10 ||
166 c==EOF CHAR(tty))) {

// WERAHA B hRE BECHO B A7, WA PR EITR/F (H<32), WA tty MIS AT BN &
// FF5 ERASE. PN —NMERR T4 ERASE, - HLIMHZ tty ' BREL

167 if (L_ECHO(tty)) f

168 if (c<32)

169 PUTCH (127, tty—>write q) ;
170 PUTCH (127, tty—>write q) ;
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171 tty—write (tty);
172 }
// ¥ty HB A KR E EIR 1 .
173 DEC (tty—>secondary. head) ;
174 }
175 continue; /) RO B AT
176 }
/) IRAZ AT MRS 4T ERASE (CH) , B4
177 if (c==ERASE CHAR(tty)) f{

[/ ey BABIASI NS, s Holm— A PR AT NL(10) , BE R SCPFE AT, AR b
/] FETAE

178 if (EMPTY (tty—>secondary) ||

179 (c=LAST (tty->secondary) )==10 ||
180 c==EOF CHAR (tty))

181 continue;

// nRAR P B ARE ECHO BAL, WA: FHAR S TR (HB2), WAL tty S RAS)H N2 BR
// FFFERASE. PN —MERR AT ERASE, - HIAH % tty S REL

182 if (L_ECHO(tty)) {
183 if (c<32)
184 PUTCH (127, tty—>write q) ;
185 PUTCH (127, tty—>write q) ;
186 tty—write(tty);
187 }
// K ey HBIBASKTERENEIR 1Y, dRERAb I E AT .
188 DEC (tty->secondary. head) ;
189 continue;
190 }
[/ MR TRERAF LT CS), MI'E tty (5 10ARE, e B & 71,
191 if (c==STOP_CHAR(tty)) {
192 tty—>stopped=1;
193 continue;
194 }
[/ WRZ TR TR CQ, WAL tty 5 1EFRE, REE IS 74T .
195 if (c==START CHAR(tty)) {
196 tty—>stopped=0;
197 continue;
198 )
199 }

[/ AN AR EE D ISTG bR B4, WA E] INTR. QUIT. SUSP 8k DSUSP “F-AFi), 755 hitfRe
[/ PN S .

200 if (L_ISIG(tty)) {
[/ MRAZ AR T WART CC) s I 2 T BERE AR BEAL PR E 5,  JFQRSBEAL BN — 74T
201 if (c==INTR CHAR (tty)) {
202 tty intr(tty, INTMASK) ;
203 continue;
204 }
[/ MRAZ AR WA C\) Wi 2 i BERE AR BEAR S 5, IRk BN — 747
205 if (c==QUIT CHAR(tty)) {
206 tty intr(tty, QUITMASK) ;
207 continue;
208 }
209

}
[/ WREE TR RAATR NL(10) , BUH SRS AT BOF (D), Al o BB A5 8o 1. [22]
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[\
—_
o

if (c==10 || c==EOF CHAR(tty))
tty—>secondary. datat+;
[/ AR AR bR S A T B AR ECHO B4, B4, WRTFFFEHATAF NL (10), WPKH474F NL (10)
// FEZERF CR(13) JAN tty BIAFIGZ X by an AP 2 450 757 (P AHE<32) I HLIRLR 43 7 fibr ik
// ECHOCTL &A7, WPKFFF ~ RIFHRF c+64 N tty GRS (BRI B R "Cy "THE) s 5 PR Z 7 4F
/) BTN tty BEMAIIT . S Z tty S ERAE R

(N}
—
—_

212 if (L_ECHO(tty)) f

213 if (c==10) {

214 PUTCH (10, tty—>write q);

215 PUTCH (13, tty—>write q);

216 } else if (e<32) {

217 if (L_ECHOCTL (tty)) {

218 PUTCH(” 7/, tty—>write q);
219 PUTCH (c+64, tty—>write q) ;
220 }

221 } else

222 PUTCH (c, tty—>write q) ;

223 tty-Dwrite(tty);

224 }

/) RRZ RTINS B A B o

225 PUTCH (c, tty—>secondary) ;
226 }

// WA B e A S RS CU R 5D o
227 wake up (&tty—>secondary. proc list);
228 }
229

) tty .
// Z¥: channel — F&%4&5; buf - MXIEE; nr - AEFEEL.
// R CLE R

230 int tty read(unsigned channel, char * buf, int nr)

231 {

232 struct tty struct * tty;
233 char ¢, * b=buf;

234 int minimum, time, flag=0;
235 long oldalarm;

236

[/ AREA Tinux WIZIOZ 0 AT 3 A1 Beek, 0wl G (0) A % 1 (1) AHR 02835 2(2)
/) FTUAERTR T 2 7 s S AR ARE MR . SR ECH R BAEE N T 0 .

237 if (channel>2 || nr<0) return -1;
// tty FREHE IR SR tth table R tty 454,
238 tty = &tty_table[channel];

/) R E SRR e N, AR AR PR A AT VITIME A VMIN 352 B 1 - R4 AR R B I e N
/) TEAERITEREC R, X AN R I S IR . MIN Kok T e i, 55 S i D 7 7 80
// TIME s&—N 402 — R S e .

// TSR BUHFRE ) (PR e B (R 220 -

239 oldalarm = current—>alarm;

/) FVCECAERAEEE I 2 A time FIFEEE RSN A4 minimum.
240 time = 10L*tty—>termios. c_cc[VTIME];
241 minimum = tty->termios.c cc[VMIN];

[/ WRVCE T B g A time (HEAT BCE DN minimum, B A LRSS 4 D — AN PR
[/ EI I JE R R AL ZR B BT UZX BLE minimum=1.

242 if (time && !minimum) {

243 minimum=1;
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/) IR BERE JEUE RS O B0 timet 4T R LI TA)(E /N TR0 R S IR A5, DA B W 0 e o IS
[/ AN time+ AT RGN E], JFE flag bk

244 if (flag=(loldalarm || time+jiffies<oldalarm))
245 current—>alarm = time+jiffies;
246 }
/) AR E I B DS U RO A AR, A LA T I IR AR U AL
247 if (minimum>nr)
248 minimum=nr;
/) A HO0, WEHAT DL A .
249 while (nr>0) {

/) W flag Ak 0 (EIERLE E IR 0 80 time+ YT B GI RIE AN THERR B 8 M) 3F B
// W55 SIGALRM, W& AT HEFE I & NS 5 5 Wi G 2A

250 if (flag & (current—>signal & ALRMMASK)) {
251 current—>signal &= ~ALRMMASK;
252 break;
253 )
[/ SRR A (R 5 EEA B, IR, 3R[A] 0.
254 if (current->signal)
55 break;

// B R B ZE A CRSERLCAS) b, sl i T R R 0 F AR B BA A b #7800 0 DU
[/ ARG A S 2 R A )20, UDE N RT R T IERIR S, R [l Jm 4R B4R 2

256 if (EMPTY (tty->secondary) || (L_CANON(tty) &&
257 Itty->secondary. data && LEFT (tty->secondary)>20)) {
258 sleep if empty (&tty—>secondary) ;
259 continue;
260 }
// PATUA T B, B3 nr=0 o3& GBI A o A .
261 do {
// WURHBh G AT co
262 GETCH (tty—>secondary, c) ;
/ML TR SO S5 AR (D) B SR AT 47 NL (10) W4 Bh 2% vh A B 43 500 1o
263 if (c==EOF CHAR(tty) || ¢==10)
264 tty—>secondary. data—;
/] MFAL TR SRS AR (D) I e hr &AL, WIR PO 774, R .
265 if (c==EOF CHAR(tty) && L_CANON (tty))
266 return (b-buf) ;

/) AR WPRAZ RN P Els Bege v X buf SRR RO 1, WURBKE R 0, WP T A
267 else {

268 put_fs byte(c, b++);
269 if (!--nr)
270 break;
271 }
272 } while (nr>0 && !'EMPTY (tty—>secondary)) ;
// WSO E INE time A% 0 JF HIVEA AR S B A B GEMTERI) , A
273 if (time && !L CANON(tty))

// I FHEBUE I LR 0 50# Cimer 40 RAUM AL T HERLUE I LT, B T 5 B R
// 0 time s SHTREET I, IEE Flag brabi. IR0 I (%5 31 BRI

274 if (flag=(!oldalarm || time+jiffies<oldalarm))
275 current—>alarm = time+jiffies;

276 else

277 current—>alarm = oldalarm;

[/ RIS HR S EAL, B AEBA LR 1A TR WEA . 5008 S 3R T a8 T b 2
[/ SRR PR W WA
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278 if (L_CANON(tty)) f
279 if (b-buf)
280 break;
281 } else if (b-buf >= minimum)
282 break;
283 }
// AEBERE ) N A T HERE J5UE I .
284 current—>alarm = oldalarm;
/) R I BB 757, RS GEIND .
285 if (current—->signal && ! (b-buf))
286 return -EINTR;
287 return (b-buf) ; // R IE] U AT
288
289

//// tty SR
// Z%: channel - FX%&'5; buf — ZMIX4E%Er; nr — H594L
// RIS EAHL

290 int tty write(unsigned channel, char * buf, int nr)

291 {
292 static cr flag=0;

293 struct tty struct * tty;
294 char c, *b=buf;

295

[/ ARA Tinux WIS S AT 3 A7, b2 il G (0) . o2 1) A %K 2(2)
[/ BTEMERTR T 2 M3t SHR R IRER . SR ECHRBARENT 0 /1.

296 if (channel>2 || nr<0) return -1;
/)ty SREHE I 7B S0V tth_table R tty 4544,
297 tty = channel + tty table;

/] R R TFRRAT AR B, BT LA HDN T ne KT 0 BP0 AN PR EA TR FR AL BE
298 while (nr>0) {
// WIS tty B AS SE,  ESETER N W] P BERRR S

299 sleep if full (&tty—>write q);
[/ AR AR S A B, AR, 3R[A] 0.
300 if (current->signal)
301 break;
[/ HEEREEO0 I H tty S RABUAGEN, fEIAAT LT #RAE.
302 while (nr>0 && !FULL (tty—>write q)) {
// IR s BE N A7 TP A1 e
303 c=get fs byte(b);
/7 SR vy A bR R B A T 4 AR AR R OPOST BA7,  JUIHAAT T 510 Hh I b #E
304 if (0 _POST (tty)) {

[/ WEHRZ PR MR \r’ (CR, 13) F HI 4 FF 8 0T A b OCRNL ‘AL,  WPKFAZ 755 e sl 0 T 77
// °\n" (NL, 10); TS0 A% 74 2 HATHE \n” (NL, 10) H HIATHE I ZE D fedn & ONLRET & 47 (113,
[/ WPEAZ R m 4247 \r” (CR, 13).

305 if (c=="\|r" && 0 CRNL(tty))

306 c="\n";

307 else if (c=="|n" && O NLRET (tty))
308 c="\r";

[/ R RAATAY \n” I HIHARGE cr_flag WA EAL, HATH P 4347 hR & ONLCR B AL HI1E,
[/ MK cr flag BAL, JERE— IR GBI . SRIGREEAEBE T — AN T4

309 if (c=="|n" && 'cr flag && O NLCR(tty)) {
310 cr flag = 1;
311 PUTCH (13, tty—>write q);
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346

continue;

}
/) WHRNE R SRR OLCUC BALITE, SR % 715 5 RS #1455 .
if (0_LCUC(tty))
c=toupper (c) ;
}
// WP EARGE R ER b BTRE 17T SRS TEOR 1 T S er_flag bak, PR TFEIBION tty
RN
b++; nr——;
cr flag = 0;
PUTCH (c, tty—>write q) ;
1
[/ BFNAEIE S, WEGAIICH, WREFHATIIZE . N tty SR, 0671 Es,
/) WERFERAFIANHE, FrCO R, e kParLe Ts%.
tty—write(tty);
if (nr>0)
schedule () ;

dm

}
return (b-buf) ; // RPN
}

JS*

* Jeh, sometimes I really Iike the 386.

* This routine is called from an Interrupt,

* and there should be absolutely no problem

* with sleeping even in an interrupt (I hope).

* Of course, if somebody proves me wrong, 1’11

* hate intel for all time :—). We’ll have to

* pe careful and see to reinstating the interrupt

* chips before calling this, though.

*

* I don’t think we sleep here under normal circumstances

* anyway, which is good, as the task sleeping might be

* totally Innocent.

*/
/%

* W], AH RIS IR EK 386, ZTFE/ 72 N — > b b s R e iR, RUEAE
TP A AR S v BRI AR R 12 0 AT ) (FRAS R A h) o AR, S AN UF B2
* 5, IBATBEMIR intel —FETO©. (HATRATLIU/NG, ERHZFRT 2T
* LT

*

* FRANTA N TEI 0 FRBE N 2 A 70X FLREAG, IXFEIRGE, PR AT 55 HEHI i 5 AT =
*/
/717 tty WA ERRH A - AT tty ThIRTAREE .
/) ZH tty - $RER tty &g (0, 1802) .
// HFRE tty L BAFIGE X A ST R (G B A HEAT TS 3 B A3 G A A A1)
/) RO/ (rs_io.s, 109) Fgg R P (kerboard. S, 69) FH i .
void do tty interrupt(int tty)

{

copy to cooked(tty tablettty);

}

/1] ERFR SRS 2, W ULE R .
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347 void chr dev init(void)
348 |

349 }

350

6.5.3 HEER

6.5.3.1 #=HIZFH VTIME. VMIN

FEARRRR , XM N E M. MIN R T e B, 5 2B B> 748, TIME
NI XN B IS, BHRER AR, BEIRADER AT, RIGTE
CABEICMIN AP 4RF 85 I 1) TIME ARSI G — AN PR Rl v o R OCBEE 7 MIN, IRAFEBERMIN A7 4
TR AR WUERABCE T TIME, AR AFERE R 2> — AN RF o € I I 5 SR S 2R (9] .
BRI AR BAT BB, MR AR L 2R 0], ST H AT 7 . RIS L termios. h (.

6.6 tty_ioctl.c X
6.6.1 IhgEHIAR

6.6.2 XL/
B3 linux/kernel/chr drv/tty ioctl.c &

Ilinux/kernel/chr drv/tty ioctl. c

% % % %

(C) 1991 Linus Torvalds
*/

#include <errno. h> /) BRI, BERGETEMEBE S . (Linus A\ minix F151HEH) .
#include <termios.h> // St N BB SOE . e R R DA O i A&z .

—
|O [<© |00 [ O |01 [H> | DO [—

#tinclude <linux/sched.h> // WERETKCMH, & L TAES LR task structs HIURIESS 0 %,
[/ A YA IR IR T S B AU N 2 G bR B TR R

11 #include <linux/kernel.h> // WHZKICHF. &4 SR H s8R JsUE € X .

12 #include <linux/tty.h> /) tty SkAE, X THExR tty io, HATHEE T HMISE . W,
13

14 #include <asm/io.h> [/ io k3. e SCREA o VN /i T T )

15 #include <asm/segment.h> // BUffESk3CF. 7€ T A RBEAFAF a A AR T G R 2

16 #include <asm/system.h> // RGKCHE. & X T REBESHBEF/ W 1Sk A0 9% .

—
-2

[/ IFEBRFRIN TR (R BREOEAD) o B RS B R D (K B OGRS ILB R (i ] o

18 static unsigned short quotient[] = {
19 0, 2304, 1536, 1047, 857,
20 768, 576, 384, 192, 96,

21 64, 48, 24, 12, 6, 3

22 };

23
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/1] AEAR R
/) ZH tty - BN tty BRLER .
// AEBREUATFR G DLAB (Ze 45 25 A7 s fr 7) BALIE LT, il 1 0x3£8 F1 0x3£9 [n) UART Z3 73 "5 A\
/PR ER DR AR R
24 static void change speed(struct tty struct * tty)

25 {
26 unsigned short port, quot;
27
/) R E %, Hotty S5 EA data FBUFIBUR 2 B AT H 5 (0x3£8 B 0x2£8) .
28 if (! (port = tty—>read q.data))
29 return;

/1M tty 1 termios GAGPEHIRE RS S P IS W E B R R I1T, PN BR R 7 B4 P A
/X RIS A IR B . CBAUD S 428 AR b R 4 Fh Ry R A i

30 quot = quotient[tty—>termios.c_cflag & CBAUD];

31 cliQ; [/ KW

32 outb_p (0x80, port+3) ; /% set DLAB #/ // 195G WS BRI E bRk DLAB.
33 outb p(quot & 0xff, port) ; /% LS of divisor */ // BN LT,

34 outb_p(quot >> 8, port+l); /% US of divisor */ // WA &

35 outh (0x03, port+3) ; /% reset DLAB */ // %A DLAB.

36 stiQ; [/ FHW

37}

38

/11 WUE tty GhBAA .
[/ B gueue — FREMGIATIIRE .
/] RGBS AR S TR ARE, AR 2 S v X (F 740 19 H 1.

39 static void flush(struct tty queue * queue)

40 {

41 cli();

42 queue—>head = queue—>tail;
43 stiQ);

44 )

45

/11 R TR AL 25
46 static void wait until sent(struct tty struct * tty)
47 |
48 /% do nothing - not implemented #/ /* fIA#EML — ARSI */
49 }

//// 3% BREAK $5 55 o
51 static void send break (struct tty struct * tty)
{
/* do nothing — not implemented */ /* {1 AHRPA — BASLIN */
}

/)1 W termios GiHAE o
/) BH tty - FREZ I tty SiMFRE: termios — FH P HURIX termios S ZE M X FRE
// RO .

56 static int get termios (struct tty struct * tty, struct termios * termios)

57 {

b8 int i;

[/ SRR T IR P R PTIR AT DR T AL S, WANE M E AT

60 verify area(termios, sizeof (ktermios));
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// EHIFEE tty G termios EHIEREIH P termios EMEMIX .

61 for (i=0 ; i< (sizeof (ktermios)) ; i++)

62 put fs byte( ((char *)&tty->termios)[i] , i+(char *)termios );
63 return 0;

64 }

65

/)] BEE A termios G5 (F E.
/) BH tty - fREZ ) tty @ifdEREN; termios - P HUREIX termios ZikFRE!
// RO .

66 static int set termios (struct tty struct * tty, struct termios * termios)

67 {

68 int i;
69
// BB PBIEX T termios 45 M E B BIFRE tty S5
70 for (i=0 ; i< (sizeof (*termios)) ; i++)
71 ((char *)&tty—>termios) [i]=get fs byte(i+(char *)termios) ;

) PR EEEC T tty WERAT R, FTLUARE termios SiK P I EIBIRFR S ¢ cflag
// AEEERAT RS A UART A& St e

72 change speed(tty);
73 return 0;

)

75

//// BB termio Ly IE R .
/) ZH tty - FRE ) tty GiMFRE termio — HIEEIX termio ZHZRINIX HREL .
// RIA 0,

76 static int get termio(struct tty struct * tty, struct termio * termio)

77 |

78 int i
79 struct termio tmp termio;
80
// B SEEAE—NH P SR X AR BT R WA X ORS8N U L AT
81 verify area(termio, sizeof (¥termio));

// ¥ termios ZiKIIIE B HIE] termio G5k, HIKE N T Hh R bR 2 8 b AT 4, R
// M termios K AEERA AN termio [F)HRIHEEA R,

82 tmp_termio.c iflag = tty—>termios.c iflag;
83 tmp_termio.c oflag = tty—>termios.c oflag;
84 tmp_termio.c cflag = tty—>termios.c cflag;
85 tmp_termio.c 1flag = tty—>termios.c 1flag;
// PFREERIN ¢ line M1 ¢ ce[]FEESEAAEIRK
86 tmp_termio.c line = tty—>termios.c line;
87 for(i=0 ; i < NCC ; i++)
88 tmp_termio.c _ccli] = tty—>termios.c ccli];
/) BJEEHIERE tty ik termio £5ME B BIH T termio S5k ZEMIX
89 for (i=0 ; i< (sizeof (*termio)) :; i++)
90 put_fs byte( ((char *)&tmp termio) [i] , i+(char *)termio );
91 return 0;
92 }
93
94 /*
95 #* This only works as the 386 is low-byt—first
96 #/
/%

* T termio B B pRANLE 386 RT3 Rl .
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*/
//// BB K termio Z5f(E R .
/) BH: tty - fRe &l ey giKTRER termio — H S HIEX termio ghRITREL .
/) B PEMIX termio M5 BRI 211 termios Z5frH. IRIAI O

97 static int set termio(struct tty struct * tty, struct termio * termio)

98 {
99 int i
100 struct termio tmp termio;
101
[/ ESREHIH P EHREIX P termio ZiRME R BIIEIN termio £k
102 for (i=0 ; i< (sizeof (ktermio)) ; i++)
103 ((char *)&tmp_termio) [i]l=get fs byte(i+(char *)termio) ;

/) T termio S5KAE EATEIF tty 10 termios £ HITR. IR R T G TP BERRR A 0T AT 4
// BRI termio (R EEHCE AL termios K EEMEEA,

104 *(unsigned short *)&tty->termios.c iflag = tmp termio.c iflag;

105 *(unsigned short *)&tty->termios.c oflag = tmp termio.c oflag;

106 *(unsigned short *)&tty->termios.c cflag = tmp termio.c cflag;

107 *(unsigned short *)&tty->termios.c 1flag = tmp termio.c 1flag;
// PFREERIN ¢ line M1 ¢ ce[]FEESEAAEIRIK

108 tty—>termios.c line = tmp termio.c line;

109 for(i=0 ; i < NCC ; i++)

11 tty—>termios. c ccl[i] = tmp termio.c cclil;

// PR OB T tty AT RS RE R, BT LIRSS termios S54RI bR G 4E ¢ cflag
/) AECERAT 5 UART WAL A%

111 change speed(tty) ;
112 return 0;

113 }

11

//// tty Zim i % ioct] BRI,
/] ZH0: dev - WS emd - ioct]l W4 arg - HAESEURE
int tty ioctl(int dev, int cmd, int arg)

{

11

(@]

—_
—
[op}

—
—
-3

struct tty struct * tty;
/) EEE tty IR T . WER BT IE 5 (tty &), WIEERER) tty FBRLE P4 S W
/] B tty TR TR, RN 2, RIARE AR H i foctl W, HESIENL.
if (MAJOR(dev) == 5) {
dev=current—>tty;
if (dev<0)
panic (“tty ioctl: dev<0”);

/] M EZEMNES TP &S
122 } else
123 dev=MINOR (dev) ;

/) FRAGATLGE 0 (Hl 5 2am) « TR 1 Za) o 2R 2 %) o

// Ak tty TR PRSI tty S,
124 tty = dev + tty table;

// KR tty (4 doct] A A HEAT 20 AL EE
125 switch (cmd) {
126 case TCGETS:

/ /BRI #8305 termios &5 A IS E
127 return get termios(tty, (struct termios *) arg);
128 case TCSETSF:

// TEBRCE termios WIMF BV HT, 52 0c5 A BAS b BT A His A BE5E,  IF FLRIHT G ) i AN BAA1
/] PRE.

—_
—
co

—
—
©

—_
[\
o

—_
—_

[N
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129 flush (&tty—>read q); /* fallthrough %/

130 case TCSETSW:
// TEWRE % termios WS BT, W 225655 e i BAA B3 Bin Ab B 5 (REJL) « X THE S 4L
/] o sem s DL, AR X R

131 wait until sent(tty); /* fallthrough */
132 case TCSETS:

// BCEAHN 2% termios G5 R IE S
133 return set termios(tty, (struct termios *) arg);
134 case TCGETA:

// BUFE N 2 termio S5 R B
135 return get termio(tty, (struct termio *) arg);
13 case TCSETAF:

// AEWCE termio WME RVZHT, FESESER M HAZIrh G Bl b 2 58, FF HRPE G5 ) F AN BAS1 .
// HRE.

137 flush (&tty—>read q); /* fallthrough */

13 case TCSETAW:
// AERCE A termio PMFE R HT, 772505585 tH BAZ h Bir G o Ak 3 58 RIS - X THE iS4
[/ e L, T B IXRE A

139 wait until sent(tty); /% fallthrough */ /% #kZ:HAT */
140 case TCSETA:
// BB AHN 2 termio 5K RS B
141 return set termio(tty, (struct termio *) arg);
142 case TCSBRK:
/) ERERT AT B g e (), RS EE L 0, NWIKIE—/ break.
143 if (larg) f
144 wait until sent(tty);
145 send break (tty) ;
146 }
147 return 0;
148 case TCXONC:

[/ TR/ WUORSEMEE 0, WIS iU 1, WEFOIT Rt WRoE 2, Wik
/7 BN IR 3, WEHTIT R ElE A .

149 return —EINVAL; /% not implemented */ /% FRSZI */
150 case TCFLSH:
//WE OV i AR B RO B DS IR B s . RS0 0, IIRIHT G ) N BAF;s Wil g 1,
// Wk BABY s SR 2, DU AR A BA B o
151 if (arg==0)
152 flush (&tty—>read q);
153 else if (arg==1)
154 flush (&tty—>write q);
155 else if (arg==2) {
156 flush &tty—>read q);
157 flush (&tty—>write q);
158 } else
159 return —EINVAL;
160 return 0;
161 case TIOCEXCL:
[/ VR Eu FR AT S FIAE.
162 return —EINVAL; /% not implemented */ /% FRSZI */
163 case TIOCNXCL:
[/ AT E i Ep AT HIARE A
164 return -EINVAL; /#* not implemented */ /+ ASZIN */
165 case TIOCSCTTY:
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// BEE tty NEHIK . (TTOCNOTTY — 2%51E tty Ml &) .
166 return —EINVAL; /* set controlling term NI */ /% V% B ¥5|%um NT */
167 case TIOCGPGRP: // NI — Not Implemented.
// EHUER E A SRR A ide SRR T R XK, ARJE R tty 1Y pgrp TBEIH G RIX

168 verify area((void *) arg,4);
169 put fs long(tty—>pgrp, (unsigned long *) arg);
170 return 0;
171 case TIOCSPGRP:
// WEIRE AR A R id,
172 tty->pgrp=get fs long((unsigned long *) arg);
173 return 0;
lZi case TIOCOUTQ:
R Al A S IR AT AT SRR UE S R XK, SRS SIS AR
lZQ verify area((void *) arg, 4);
176 put fs long (CHARS (tty—>write q), (unsigned long *) arg):
177 return 0;
lZ@ case TIOCINQ:
IR [Pl N A S RIS A AT SRR UE P R XK, AR S IS AR
lzg verify area((void *) arg, 4);
180 put fs long(CHARS (tty—>secondary)
181 (unsigned long *) arg):
182 return 0;
183 case TIOCSTI:

[/ B IRAN %A  UL— MR A PRI A A S8, JFEREZ TR R AE K L. A2
/ARG TN S BATE G R BCRAT B RTALRR

184 return —EINVAL; /% not implemented */ /% FRSZI */
185 case TIOCGWINSZ:

// & E O KME R (2 termios. h ¥ winsize 454D o
186 return —EINVAL; /% not implemented */ /% FRSZI */
187 case TIOCSWINSZ:

/] WE AT RKMER (W winsize &0)) .
188 return —EINVAL; /% not implemented */ /% RSZI */
189 case TIOCMGET:

IR modem AR AFE TG 1 U HPIRAS LLEF AR EHE (20 termios. h 1 185-196 1T)
lQQ return —EINVAL; /% not implemented */ /% FRSZI */
191 case TIOCMBIS:

// WEPA modem IREFEH T PR (true 8L false) o
192 return -EINVAL; /% not implemented */ /% ARSI */
193 case TIOCMBIC:

[/ BALERAS modem IRASFEHI T PR
194 return -EINVAL; /% not implemented */ /% ARSI */
195 case TIOCMSET:

// WCE modem AT ZMPRE . WHEIREE— LR B, W modem XS RS 5186 B oA 3K
196 return —EINVAL; /% not implemented */ /% ARSZI */
197 case TIOCGSOFTCAR:

// BERCE AR RIS G (1 - TR 0 — SKHD .
198 return —EINVAL; /% not implemented */ /% ARSZI */
199 case TIOCSSOFTCAR:

// BE AR AR L (1 - JFEs 0 - %HD .
200 return —EINVAL; /% not implemented */ /% RSZI */
201 default:
202 return —EINVAL;
203 }
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204 }
205

6.6.3 HEER

6.6.3.1 BUFESBIFEREF
PHER = 1.8432MHz /(16 * PRPRAT) o FEFHPIRRR SRR R PR N R R IR R AT

‘ PP R ‘ BRI
EUks MSB, LSB &IHE pAsE MSB, LSB EIHE
50 | 0x09, 0x00 2304 1200 | 0x00, 0x60 96
75 | 0x06, 0x00 1536 1800 | 0x00, 0x40 64
110 | 0x04, 0x17 1047 2400 | 0x00, 0x30 48
134.5 | 0x03, 0x59 857 4800 | 0x00, 0x18 24
150 | 0x03, 0x00 768 9600 | 0x00, Ox1c 12
200 | 0x02, 0x40 576 19200 | 0x00, 0x06 6
300 | 0x01, 0x80 384 | 38400 | 0x00, 0x03
600 | 0x00, 0xcO 192

6.7 keyboard.S 34

6.7.1 ThgEHGIA
AL IR R L TS A T AR . 7E SOV, make FHBEEE T break Fom
BEAATT GROT) -

K AT BERLIOFIREND, B NI, D BRI RS O Y, (ECS AT, S RIEPAS T,
BN 0xF0, 2 2 AN AE FITHERS . T M R IR, Bk N DU AT BB A H RS L 4
% T 223 PC/XT FrUEBERE 115 . DRI IX BLAOH PC/XT A4 AL 47 Ab BERI AT

6.7.2 KiZERE
B linux/kernel/chr drv/keyboard.S 3Xff

1 /%

2 * linux/kernel/keyboard. S

3 %

4 * (C) 1991 Linus Torvalds

5 */

6

T /%

8 * Thanks to Alfred Leung for US keyboard patches

9 * Wolfgang Thiel for German keyboard patches
10 * Marc Corsini for the French keyboard
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1 %/
/%
* JK Alfred Leung ¥sin T US BEALAN T HETS
* Wolfgang Thiel ¥NiN T 4 E4#E A 4N T FEF;
* Marc Corsini ¥NHH T VESCEERL AN T RET

*/
12
13 #include <linux/config.h> // PHZHBCE K. & SCBEAE AR KA (HD TYPE) W&,
14
15 . text
16 . globl _keyboard interrupt
17
18 /*
19 * these are for the keyboard read functions
20/
/%
s LU IXSEIE R A DR AT
*/
// size EBERZEMIX KK CFHH0 .
21 size = 1024 /* must be a power of two ! And MUST be the same
22 as in tty io.c !!!! %/
[ BUALAUE 2 KRTs ! IR HAY tty do.c THEILAC! 1! */
/)RR IR G A S K P A2 i o/
23 head = 4 /) et kR B A o
24 tail = 8 /) G X RERE T Beim s o
25 proc list = 12 /] GERRZG A R T B i A
26 buf = 16 [/ GMX B .
27

// mode J&EEBLRFIREE 4% FIRSHRE
[/ RN KNG FHEE (caps) « ACHEE (alt)  #HlEE (ctrl) FIFAEE (shift) FPRES.
// LT caps §#% T
// i 6 caps BERPIRE (W% 5 leds W bR EAL—FF) 5
// L5 A alt BHE R
// AL A TE alt BT R
// B3 A ctrl 8L T,
// B2 JEctr]l LT,
// i1 A5 shift 8% N,
// AL 0 /& shift 8% K.
28 mode: .byte 0 /* caps, alt, ctrl and shift mode */
// BB (num-lock) « K/NE#: ik (caps—1lock) FIVE SN € # (scroll-lock) i) LED K IEEIRS .
// LT3 420 RH;
// ff 2 caps—lock;
// A1 num-lock (WIZAE 1, BRI EEFHUEHE (num-1ock) KIGE H5E) 5
// HL0 scroll-locko
29 leds: .byte 2 /% num-lock, caps, scroll-lock mode (nom—lock on) */
[/ AR 2 0xe0 51 Oxel I, EiZAr&. R JakiRbadg 1 ek 2 MR adits, S0y E 5w .
// AL T =1 Y F Oxel Fri;
// A0 =1 WH 0xe0 bris.
30 e0: .byte 0

32 /%

33 * con_int is the real interrupt routine that reads the
34 * keyboard scan—code and converts it into the appropriate
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35 * ascii character(s).
36 *x/
/%
* con_int ZLFRI WA R, FH TR R TR LA
* JEAHN ascii 17,
*/
/)17 B AL B RN R
37 keyboard interrupt:

38 pushl %eax

39 pushl %ebx

40 pushl %ecx

41 pushl %edx

42 push %ds

43 push %es

44 movl $0x10, %eax [/ K ds. es BUAFAFAR BN WAZEUE B

45 mov %ax, %ds

46 mov %ax, %es

47 xorl %al, %al /* %eax is scan code */ /% eax HEFIHED */

48 inb $0x60, %al /) R DPal .

49 cmpb $0xe0, %al // AR L 0xe0 M2 B Wk B BCE o0 BG4k
50 je set e0

51 cmpb $0xel, %al // P IE Oxel M2 4n iR /2 B AL 2 S el brEARD AL,
b2 je set el

53 call key table(, %eax, 4) // JAHHEACFEFLF ker table + eax * 4 (ZW. T 502 17) »
54 movb $0, e0 // AL e0 krio

// FINZXBACHE (55-65 17) /251614 8255A f) PC AREFEAL Fi g HEA TR B A7 AL BE . i 10 0x61 J&
// 8255A Hirth I B fHbhl, 2t SR 7 47 (PB7) FH T4 LR o i/ ol il A0 ) AL B
/) XBRE T X B AR N 2 v i S Ak R, SRS S T VR TR

55 e0 el: inb $0x61, %al // BUPPT i BURAS, JLA7 7 H T fovr/4515(0/1) B 4.
56 jmp 1f /] FEIB—23,

b7 1: jmp 1f

58 1: orb $0x80, %al // al fif 73@@&@%&11@)

59 jmp 1f // BIEIR

60 1: jmp 1f

61 1: outb %al, $0x61 // # PPT PBT £ ‘B4

62 jmp 1f // JEIR—23,

63 1: jmp 1f

64 1: andb $0x7F, %al // al i1 7T 2 A

65 outb %al, $0x61 // A PPT PBT L83 (ARVFBEAL TAE) o

66 movb $0x20, %al // 1) 8259 MW AR BOT (FR T4 o) £

67 outb %al, $0x20

68 pushl $0 /) EHIG tty 520, fENSHAK.

69 call do tty interrupt // W BEdE 5 R L E H AR e G 75 2 v BA A o
70 addl $4, %esp [/ EFRANENZE, BRI, kb,
71 pop %es

72 pop %ds

73 popl %edx

74 popl %ecx

75 popl %ebx

76 popl %eax

77 iret
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78 set e0: movb $1,e0 // W 09 0xe0 I, BHE e0 i (A2 0D
79 jmp e0 el

80 set el: movb $2,e0 // WERIFHRTHT S0 Oxel B, BEE el brii (A7 1)
81 jmp e0 el

82

83 /*

84 * This routine fills the buffer with max 8 bytes, taken from
85 * %ebx:%eax. (%edx is high). The bytes are written in the
86 * order %al, %ah, %eal, %eah, %bl, %bh ... until %eax is zero.
87 */
/%
* NIRRT ebxeax TR E 8 NFELFRALZEIMTEAGH . (edx A&
* TS5 NFERHIRF 2 al, ah, eal, eah, bl, bh. . . H ¥ eax 2T 0.

*/
88 put_queue:
89 pushl %ecx // RAT ecx, edx W4 .
90 pushl %edx /) WAERIG tty G5 R gE i AR ET .
91 movl table list, %edx # read—queue for console
92 mov] head (%edx), %ecx /) WG B Sk FaEE Decx.
93 1: movb %al, buf (%edx, %ecx) // ¥ al PR FRIAN M BAS Sk BT B A
94 incl %ecx /) SKIRENETRE 1540,
95 andl $size-1, %ecx [/ AR DX R/ SR (R H IR [P Z2 o X T 48)
96 cmpl tail (%edx), %ecx # buffer full - discard everything

[/ SkAREr==RIRE I (A I) 2

97 je 3f // B, WS AR F A 5T .
98 shrdl $8, %ebx, %eax // ¥ ebx T 8 AL LLRFAT A FE 8 A2 F] eax 1, {H ebx ANEZ,
99 je 2f [/ TR A (T 0) Wk .
100 shrl $8, %ebx // ¥4 ebx LRI 8 7, FHEkELRIbRT 1 SREER1E.
101 jmp 1b
102 2: movl %ecx, head (%edx) /) ORI RN TS, PR A7 k455
103 movl proc list (%edx), %ecx [/ GBS R BERE FE AT 7
104 testl %ecx, %ecx /) RIAESS SR FREH 25 2 (A RHZ SRS 2 )
105 je 3f /] TG, Tk
106 movl $0, (%ecx) /), WEAZIERE el 12T st IR A (M B iZ I FE) .
107 3: popl %edx // R ORER K A A A I TR [E]
108 popl %ecx
109 ret

110
[/ P X BACEIAR Y ctrl B alt MRS, 00 S BB S AN . I RS 2 B R
// 0xe0 $451% (e0 G EAL) » WL T A SEMAL ctr]l o alt B, WX WVIRE ctrl s alt
// FEREAFRE mode P LLARAT

111 ctrl: movb $0x04, %al // 0x4 JEREEFRE mode HHZC ctrl BHR I LERFA (67 2) .
112 jmp 1f

113 alt: movb $0x10, %al // 0x10 &R AR & mode WS alt BEXHR [ LERFA (67 4) .
114 1: cmpb $0, €0 // 0 B EAL T (F N2 AL ctrl B alt fng) ?
115 je of /] AN

116 addb %al, %al /) I, WISUSCE AR N A B AR S AL (B 3 5047 5) .

117 2: orb %al, mode /) WEREAFRE mode TR R LR .

118 ret

[/ IEBARRG AL EE ctrl 5 alt BERATFIOFIRGEDS, X A A AR & mode KT LUAFAL o 76 A0 B IS AR 4
// €0 bR A BALK AW S B AT ctr]l B alt 8.
unctrl: movb $0x04, %al // BERFRE mode FZE ctrl FEGE N B LUAEAE (67 2) o

jmp 1f

—_
—
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»
co

169

unalt: movb $0x10, %al

1: cmpb $0, €0
je 2f
addb %al, %al

2: notb %al
andb %al, mode
ret

Ishift:
orb $0x01, mode
ret

unlshift:
andb $0xfe, mode
ret

rshift:
orb $0x02, mode
ret

unrshift:
andb $0xfd, mode
ret

caps: testb $0x80, mode

jne 1f

xorb $4, leds
xorb $0x40, mode
orb $0x80, mode

// 0x10 2 BEAFRE mode W /AE alt XS K HLUARFAL (F7 4)
// 0 AR EAL T CRE A AL ctr] B alt ) ?
/] A,

[/ g MR ALAR N AT SRR G AL (7 3 BAL 5)

/) EATRE R mode H6F VI LEARFAT o

// &/ shift 81K, & E mode HFXf M IKIFR &AL (7 0) .

// /e shift 8FATF, AL mode Xk HIFREAL (B2 0)

// A shift 8% N, BCE mode WX ARG AL (67 1)

// JEAT shift BFATF

, EAL mode X AR ELL (7 1) o

// DB bR & mode WAL 7 215 B4 BAL (3% PR »
// RO TR, R (ret) o

// TH#E leds Fr&E caps—lock LBERFAL (67 2) .

// B mode Fri&ih caps #% I ELRFAT (67 6) o

// BEE mode bri& P caps B C % FRRGEAL (7 7) o

/) ZBAHIRE Teds Fris, TFREOCH] LED 457544 o

/ SR P A A G2 ph

/% set leds command */ /% BEE LED fdn s */

// JILEERL A4 Oxed F) 0x60 % 1 .
/ R R AN

// I leds bri&k, 1ENZ%

/] RiEESH

// caps BERATF, WIS ALBEAARE mode H I A (B2 7) o

// scroll 8 F, WIEHEE 1eds brads A X BAL (H7 0) o
// WG Teds PR EHTITF A 8 LED Fr7R 45 o

// num BEFE R, WIEHEE Teds Ana& i X AL (67 1) o
// WG Teds PR EHTIT A 8 LED FR7R 4% o

* curosr—key/numeric keypad cursor keys are handled here

set leds:
call kb wait
movb $0xed, %al
outb %al, $0x60
call kb wait
movb leds, %al
outb %al, $0x60
ret

uncaps: andb $0x7f, mode
ret

scroll:
xorb $1, leds
jmp set leds

num: xorb $2, leds
jmp set leds

/%

* checking for numeric keypad etc

*/

/%

X HLARBE T () B /KNS B

*/

Cursor:
subb $0x47, %al
jb 1f

A 7N A 5

[/ A AN R BB L5 >=0x47) A 0 ?
[/ IR T AR R, 3R [H]
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—
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8
187

188
189
190
191
192
193
194
195
196
197
198

cmpb $12, %al // WERFARED > 0x53 (0x53 - 0x47= 12), N
ja 1If // A B 83 (0x53) , ANKLFE, iR[A],
jne cur? /* check for ctrl-alt—del */ /% ffE1 ctrl-alt—-del */
// WRAET 12, WA del BEEWHE T, WIZRS W ctrl
// Flalt B WA N R
testb $0x0c, mode // A ctrl g R
je cur? /) To, MIEkEE
testb $0x30, mode // A alt i g2
jne reboot /) B, MR S s A,
cur2: cmpb $0x01, e0 /% e0 forces cursor movement */ /* e0 BfI R/ IEIRED) */
// 0 AR EAL T ?
je cur /) BT, NS s b HE AL cur,
testb $0x02, leds /* not num-lock forces cursor */ /% num-lock A */
// DR leds AR num—lock 5 AR & 15 AT .
je cur // WSS EAT (num ) LED AN5%) , MWBHT G A o) b #E .
testb $0x03, mode /% shift forces cursor */ /% shift BHYPrIZs) */
// TRRA ARG mode 1 shift 3% Fhnik.
jne cur // WA shift 8%, WS s B.
xorl %ebx, %ebx // BN AR (199 17) ,  HOW N8R0T ASCTT 4.
movb num table (%eax), %al // UL eax fENZRSIME, BUSNET FfFPal.
jmp put queue /) BTN S
1: ret
// X BARR AL EE YRR A )
cur: movb cur table (%eax),%al // BUGHRFRFR AN R F AT =Dal.
cmpb §9, %al [/ FEFREE, WHE R R0, AU ER
ja ok cur /] WIhEEFFF PP ERNTTE ™
movb $’ 7, %ah
ok cur: shll $16, %eax /) B ax PTNEFEE eax mFET
movw $0x5b1b, %ax /) TEax WA esc [ 75, 5 eax WP FARA B3N TF 51
xorl %ebx, %ebx
jmp put queue /) R FE TN GE AT A
#if defined (KBD FR)
num_table:
cascii “789 456 1230.7  // BN BBEXT T ASCIT ik
ftelse
num table:
.ascii 7789 456 1230,”
ftendif
cur_table:
.ascii “HA5 DGC YB623”  // H/INAE b7 i) B ol i AR B B8 X5 7 (RO RS B Kos P77
/%
* this routine handles function keys
*/
// NHFREF AT g
func:
pushl %eax
pushl %ecx
pushl %edx
call show stat // A BREATES IR & E (kernl/sched. ¢, 37) .
popl %edx
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216 popl %ecx
217 popl %eax
218 subb $0x3B, %al // THEEHE FU (43652 0x3B, KItIbi) al 2 ThfesRs 5.
219 jb end func // WERFARED/NT 0x3b, WIAAREE, R[A],
220 cmpb $9, %al // Difes R F1-F10?
221 jbe ok func /) g, MIEkE
222 subb $18, %al // EThEERE F11, F121G?
223 cmpb $10, %al // JETfes F117?
224 jb end func [/ A, AL, GRIAl,
225 cmpb $11, %al // JETfes F127
226 ja end func /) A, TIALEE, JRIA,
227 ok _func:
228 cmpl $4, %ecx /% check that there is enough room %/ * iy &7 A LWL 25[a]*x/
229 jl end func /) TEEN A ANTFRTH), mRBAT, WA,
230 movl func_table (, %eax, 4), %eax // HXIGESHNT N FFFIF51 .
231 xorl %ebx, %ebx
232 jmp put queue /] TRNGEIMRAF
233 end func:
234 ret
235
236 /*
237 * function keys send Fl:’esc [ [ A" F2:'esc [ [ B etc
238 */
/%
* DhEERE ALY, F1 8 K. "esc [ [ A, F28N: "esc [ [ B %%,
*/
239 func_table:
240 . long 0x415b5b1b, 0x425b5b1b, 0x435b5blb, 0x445bbblb
241 . long 0x455b5b1b, 0x465b5b1b, 0x475b5blb, 0x485bbb1lb
242 . long 0x495b5b1b, 0x4abbbblb, 0x4b5b5blb, 0x4cbbbblb
243

// FIREE-ASCI T F- 1wt 2.,
// ARHELE config. h s X Pk 4258 (FINNTSH, US, GERMEN, FRANCH) , HAH S (141 36 A e i
// B ASCIT F4%F.
244 #if defined (KBD FINNISH)
// CAR IR LT R R i i 25

245 key map:

246 .byte 0,27 // FHES 000, 0x01 X R ) ASCTT At

247 .ascii 71234567890+~ // FIHikY 0x02, . .. 0x0c, 0x0d %W ff) ASCIT fi5h, DL R4,
248 .byte 127,9

249 .ascii “qwertyuiop}”

250 .byte 0,13,0

251 cascii “asdfghjkl] {”

252 .byte 0,0

253 cascii 7’ zxcvbnm, . ="

254 .byte 0,”%,0, 32 /% 36-39 %/ /% FAHHS 0x36-0x39 XF W [#) ASCIT fi */
255 .fill 16, 1,0 /% 3A-49 %/ /% FHES 0x3A-0x49 XF W [#) ASCIT i */
256 .byte ’-,0,0,0,” + /% AA-4E %/ /% FHES 0x4A-0x4E XF WV [#) ASCIT i */
257 .byte 0,0,0,0,0,0,0 /% 4F-55 %/ /% $14i% 0x4F-0x55 %f MV [ ASCIT fih */
258 .byte "<

259 .fill 10,1,0

260

// shift BEFI% T I et 2 o
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261
262
263
264

271
272
273
274
275
276

217

293
294

295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311

shift map:
.byte

0,27

cascii “I\"#$%&/ ()=2""

.byte

127,9

.ascii “QWERTYUIOP] ™~

.byte

13,0

.ascii “ASDFGHJKLA\[”

.byte

0,0

.ascii “*ZXCVBNM;: ”~

.byte
Cfill
.byte
.byte
.byte
Lfill

0,” *,0, 32

16, 1,0
’-,0,0,0,” +
0,0,0,0,0,0,0
>

10, 1,0

/% 36-39
/% 3A-49
/% 4A-4F
/% 4F-55

// alt B[R 4% R I R i .

alt map:
.byte

0,0

cascii “\0@\0$\0\O{[]1}\\\0”

.byte
.byte
.byte
.byte
.byte
.byte
.byte
Cfill
.byte
.byte
.byte
Cfill

0,0
0,0,0,0,0,0,0,0,0,0,0
"713,0
0,0,0,0,0,0,0,0,0,0,0
0,0
0,0,0,0,0,0,0,0,0,0,0
0,0,0,0 /%
16, 1,0 /%
0,0,0,0,0 /%
0,0,0,0,0,0,0 /%
o
10, 1,0

36-39
3A-49
4A-4E
4F-55

#telif defined (KBD US)

// BT R SRR A R i

key map:

.byte 0,27

.ascii 71234567890-="
.byte 127,9

.ascii “qwertyuiopl]”
.byte 13,0

.ascii “asdfghjkl;’”
.byte 7,0

cascii “\\zxcvbnm, . /”
.byte 0, %, 0, 32

.fill 16,1,0

.byte ’-,0,0,0,” +
.byte 0,0,0,0,0,0,0
.byte "<

.fill 10,1,0

/%
/%
/%
/%

36-39
3A-49
4A-4E
4F-55

*/
*/
*/
*/

*/
*/
*/
*/

*/
*/
*/
*/
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shift map:

alt map:

.byte 0, 27
cascii 7l@#$% &x() +”
.byte 127,9
.ascii “QWERTYUIOP {}”
.byte 13,0
.ascii “ASDFGHJKL:\””
.byte
.ascii 7| ZXCVBNM<>?”

y ~

,0

.byte 0, %, 0, 32 /* 36-39 */
.fill 16,1,0 /% 3A-49 */
.byte ’-,0,0,0,” + /% 4A—4E */
.byte 0,0,0,0,0,0,0 /* 4F-55 */
.byte ' >

.fill 10,1,0

.byte 0,0

cascii “\0@\0$\O\O {[J}\\\0”

.byte 0,0

.byte 0,0,0,0,0,0,0,0,0,0,0

.byte 77, 13,0

.byte 0,0,0,0,0,0,0,0,0,0,0

.byte 0,0

.byte 0,0,0,0,0,0,0,0,0,0,0

.byte 0,0,0,0 /* 36-39 %/
Lfill 16,1,0 /% 3A-49 */
.byte 0,0,0,0,0 /% 4A—4F */
.byte 0,0,0,0,0,0,0 /* 4F-55 %/
.byte |

.fill 10,1,0

#telif defined (KBD GR)

[/ LUR R ETE S A A 2R

key map:

.byte 0,27

.ascii 71234567890\\" 7
.byte 127,9

.ascii “qwertzuiop@+”
.byte 13,0

.ascii “asdfghjkl[]™”
.byte 0, #

.ascii “yxcvbnm, . ="
.byte 0, %, 0, 32

.fill 16,1,0

.byte
.byte 0,0,0,0,0,0,0

/%
/%
/%
/%

36-39
3A-49
4A-4E
4F-55

*/
*/
*/
*/

)7)O)O)O),+

bl

.byte <
.fill 10,1,0

shift map:
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396
397

398
399
400
401

.byte
.ascii
.byte
.ascii
.byte
.ascii
.byte
.ascii
.byte
Cfill
.byte
.byte
.byte
Cfill

alt map:
.byte
.ascii
.byte
.byte
.byte
.byte
.byte
.byte
.byte
Cfill
.byte
.byte
.byte
Cfill

0,27

TIN#$%&/ 0=2""

127,9

“QWERTZUIOP\\*”

13,0

” ASDFGHJKL {}~”

0,

“YXCVBNM; : ”

0, *, 0, 32 /% 36-39
16, 1,0 /% 3A-49
’-,0,0,0, + /% AA-4AE
0,0,0,0,0,0,0 /% 4F-55
>

10, 1,0

0,0
“\0@\0$\0\0 {[J}\\\0”

0,0

’@,0,0,0,0,0,0,0,0,0,0
"7,13,0
0,0,0,0,0,0,0,0,0,0,0

0,0

0,0,0,0,0,0,0,0,0,0,0
0,0,0,0 /% 36-39
16, 1,0 /* 3A-49
0,0,0,0,0 /% 4A-4E
0,0,0,0,0,0,0 /% 4F-55
|
10, 1,0

#telif defined(KBD_FR)

[/ BAR JEVE TR A B4 H A W 2

key map:
.byte
.ascii
.byte
.ascii
.byte
.ascii
.byte
.ascii
.byte
Cfill
.byte
.byte
.byte
Cfill

shift map:
.byte

0, 27
&\ (-} _/@)="
127,9
“azertyuiop $”
13,0
”qsdfghjklm|”

*/
*/
*/
*/

*/
*/
*/
*/

7,0,42 /* coin sup

\”

“wxcvbn, ;!
0, *, 0, 32 /* 36-39
16,1, 0 /% 3A-49
’-0,0,0," + /% AA-4AE
0,0,0,0,0,0,0 /* 4F-55
"<
10,1, 0

0,27

*/
*/
*/
*/

gauche, don’t know, [*|mu] */
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416 .ascii 71234567890]+”

417 .byte 127,9

418 .ascii “AZERTYUIOP<>”

419 .byte 13,0

420 .ascii “QSDFGHJKLM%”

421 .byte 77,0, #

422 .ascii “WXCVBN?. /\\”

423 .byte 0, %, 0, 32 /* 36-39 */
424 .fill 16,1,0 /* 3A-49 */
425 .byte ’-,0,0,0,” + /% 4A-4E */
426 .byte 0,0,0,0,0,0,0 /% 4F-55 %/
427 .byte '>

428 .fill 10,1,0

429

430 alt map:

431 .byte 0,0

432 cascii “\OTH{[|\\"@]}”

433 .byte 0,0

434 .byte ’@,0,0,0,0,0,0,0,0,0,0

435 .byte *7, 13,0

436 .byte 0,0,0,0,0,0,0,0,0,0,0

437 .byte 0,0

438 .byte 0,0,0,0,0,0,0,0,0,0,0

439 .byte 0,0,0,0 /* 36-39 */
440 .fill 16,1,0 /% 3A-49 %/
441 .byte 0,0,0,0,0 /% 4A-4F */
442 .byte 0,0,0,0,0,0,0 /% 4F-55 %/
443 .byte |

444 .fill 10,1,0

445

446 #else

447 tterror “KBD-type not defined”

448 #endif

449 /*

450 * do_self handles “normal” keys, ie keys that don’t change meaning
451 * and which have just one character returns

452 */
/%
* do_self HITACEE “3id” B, RIS XEAARNIEH LA A 5FR P 5
*/
453 do_self:
// 454-460 47 H TR PEAL AR & mode #E+¢ alt map. shift map 8% key map BRI R —,
454 lea alt map, %ebx // alt B[R I3 I g 22 3541k alt map=»ebx.
455 testb $0x20, mode /% alt-gr */ /% f7alt @R T T2 %/
456 jne 1f // s R RSk 20h5 T 1 4k,
457 lea shift map, %ebx // shift S[R3 T w22 Fehk shift map=»ebx.
458 testb $0x03, mode // A shift EFEN42F 7T ?
459 jne 1f /) A R Tk BkRT 1AL,
460 lea key map, %ebx // A3 WA 38 A key map.
// B R HORE  A F A ) ASCTT P45, AN N4, R[] (3% none) «
461 1: movb (%ebx, %eax), %al [/ BB ARG IME, BN M) ASCIT ig=>al.
462 orb %al, %al // R AT N[ ASCTT 15
463 je none // A G ASCIT #5=0), iR[A].
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// #ctrl 8O TR caps #AE, FFHTFERA 2 -1 (0x61-0x7D) I, WPKEHEL s KRS 747
// (0x41-0x5D) .

464 testb $0x4c, mode /% ctrl or caps */ /* PEHIH LT caps 5? */
465 je 2f [/ B WIRRTEEAR S 2 4L
466 cmpb §’ a, %al // H#al PHIFRY o’ .
467 ib 2f /) B al < e, WEHRS 2 &b,
468 cmpb §” }, %al // ¥ al PIFRE L IR
469 ja of /) A al 1>}, WEART 2 4.
470 subb $32, %al /) H al By RS 745 (Jk 0x20)
/) # ctrl BECHE T, HFHFERAE T - 7 (0x40-0x5F) Z I8 G2 RGFAT) PR H A 4 ok 2 1 2 75
// (0x00-0x1F) »
471 2: testb $0x0c, mode /% ctrl ®/ /% ctrl 8EFRINE T THE? */
472 je 3f /] BEBATWERR T 3.
473 cmpb  $64, %al // ¥ al 5@ (64) 747 EUER (RIEAIW 75 B J Y DD
474 jb 3f /) FHEC @, MEDRS 3,
475 cmpb $64+32, %al // ¥ al § 7 (96) 4T LU (RN W75 P J Y FDD
476 jae 3f /) EE=T, WEERS 3.
477 subb $64, %al // 50 al i 0x40,

// B R Ak 0x00-0x 1E - [A) (428 I 74
/) FIE alt BEFINHZ T, WPRE A IAL 7 BAL.

478 3: testb $0x10, mode /% left alt */ /% /£ alt @EFEINIRT? %/
479 je Af /) B, RS 4.
480 orb $0x80, %al /] FRFHIAL T EAL
// K al RN MR BA A
481 4: andl $0xff, %eax // 1& eax W FH ah.
482 xorl %ebx, %ebx // 1% ebx.,
483 call put_queue /] BRI BAF
484 none: ret
485
486 /*

487 * minus has a routine of it’s own, as a 'EOh’ before
488 * the scan code for minus means that the numeric keypad
489 * slash was pushed.
490 */
/%
* RS AE H ORI FRY, KA ERCS S5 2 JT 1 0xe0
* EMCETZ N TR RS BRI

*/
491 minus: cmpb $1, e0 // €0 bR EN T2
492 jne do self J/ A, WA do self XIS kT Y A #H
493 movl §’/, %eax /) RS B s - dal.
494 xorl %ebx, %ebx
495 jmp put queue /] PTG AF .
496
497 /*

498 * This table decides which routine to call when a scan—code has been

499 * gotten. Most routines just call do_self, or none, depending if

500 * they are make or break.

501 */
/% R IR R R e . AR AR S U 1 A U F A Y R4 R A A B R
* KZHOHHMFRTP A do_self, B J& none, XL HRT 2448 (make) IS & B JEEE (break) .
*/

502 key table:
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. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long
. long

none, do_self, do_self, do_self
do_self, do_self,do_self, do_self
do_self, do_self, do_self, do_self
do_self, do_self,do_self, do_self
do_self, do_self, do_self, do_self
do_self, do_self,do_self, do_self
do_self, do_self,do_self, do_self
do_self, ctrl, do_self, do_self
do_self, do self, do_self, do self
do_self, do self, do_self, do self
do_self, do self, Ishift, do_self
do_self, do self, do_self, do self
do_self, do self, do_self, do self
do_self, minus, rshift, do_self
alt, do self, caps, func

func, func, func, func

func, func, func, func

func, num, scroll, cursor

cursor, cursor, do_self, cursor
cursor, cursor, do_self, cursor
CUrsor, Cursor, cursor, cursor
none, none, do_self, func

func, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, hone

none, none, none, none

none, unctrl, none, none

none, none, none, none

none, none, none, none

none, none, unlshift, none

none, none, none, none

none, none, none, hone

none, none, unrshift, none

unalt, none, uncaps, none

none, none, none, hone

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none

none, none, none, none
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/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%

00-03
04-07
08-0B
0C-OF
10-13
14-17
18-1B
1C-1F
20-23
24-27
28-2B
2C-2F
30-33

34-37 .

38-3B
3C-3F
40-43
44-47
48-4B
4C-4F
50-53
54-57
58-5B
5C-5F
60-63
64-67
68-6B
6C—6F
70-73
T4=-T7
78-7B
7C-TF
80-83
84-87
88-8B
8C-8F
90-93
94-97
98-9B
9C-9F
AO-A3
A4-AT
A8-AB
AC-AF
BO-B3
B4-B7
B8-BB
BC-BF
C0-C3
C4-C7
C8-CB
CC—CF
DO-D3

sO esc 1 2 %/
3456 %/
7890 %/

+ 7 bs tab %/
qwer *x/
tyui*/
opl} ~x/
enter ctrl a s */
dfgh*/

Jk1 | %/

{ para 1shift , */

z xcv ¥

bnm, %/

- rshift * %/

alt sp caps f1 */

2 3 f4 f5 %/

6 7 £8 f9 */

f10 num scr home */
up pgup — left */

nb right + end */

dn pgdn ins del */
sysreq ? < f11 */
12 2 2 2 %/

*/

*/

*/

*/

*/

*/

*/

*/

2?2 %/

br br br */

br br br */

br br br */

br br br */

br br br */

br br br */

br br br */
unctrl br br */
br br br */

br br br */

br unlshift br */
br br br */

br br br */

br unrshift br */
unalt br uncaps br */
br br br br */
br br br br */
br br br br */
br br br br */
br br br br */
br br br br */

D 0 0 D 0 D D D D 0
D 0 0 0 D D D D 0
D 0 0 0 0 0 0 D 0 D

cCc o oc oo g oo ooToTo o
RR R /"R /"R R R R R~ R KR
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556 . long none, none, none, none /* D4-D7 br br br br *x/
557 . long none, none, none, none /% D8-DB br ? ? ? */
558 . long none, none, none, none /% DC-DF ? ? ?2 ? %/
559 . long none, none, none, none /% EO-E3 e0 el ? ? %/
560 . long none, none, none, none /®% E4-E7 ?2 2 2 ? %/
561 . long none, none, none, none /* E8-EB ? ? ? ? %/
562 . long none, none, none, none /* EC-EF ? ? ? ? %/
563 . long none, none, none, none /% FO-F3 ?2 2 ?2 ? %/
564 . long none, none, none, none /% F4-F7 ? 2 ?2 ? %/
565 . long none, none, none, none /% F8-FB ? ? ? ? %/
566 . long none, none, none, none /% FC-FF ? ? ?2 ? %/
567

568 /*

569 * kb _wait waits for the keyboard controller buffer to empty
570 * there is no timeout — if the buffer doesn’t empty, we hang

571 */
/%
% FRERP kb_wait HITAEAF R AR B SRE 0 2 . AMFAEBIN b3 - iR
s LEMKIEAT TS, Rt 2 KoL 5 Ay (B
*/
572 kb _wait:
573 pushl %eax
574 1: inb $0x64, %al /] SRR
575 testb $0x02, %al /7 WG 2 A (T 0) .
576 jne 1b /] HAE, WA AT o
b77 popl %eax
578 ret
579 /*

580 * This routine reboots the machine by asking the keyboard
b81 * controller to pulse the reset-line low.

582 */
/%
* LRI E R g, A A TR, ARG E AL EE (reboot) .
*/

583 reboot:

584 call kb wait /] B A N g

585 movw $0x1234, 0x472 /% don’ t do memory check */

586 movb $0xfc, %al /* pulse reset and A20 low */

587 outb %al, $0x64 // T RGLE AR A20 Zebi Gkt

588 die: jmp die // FHl.

6.7.3 HEEER

6.7.3.1 AT B #EIZE ORI

THLRZHR PR A o inte]l 8042 A5 A Ek L3RG, HOBREE, W FEFR.
TPt P2 2 B TICE H K. A7 0(P20 3D F T-SEBL CPU RIS Ar#RdE, Az 1 (P21 SR T4
1 A20 (5 S LR ITF R 515 . izt IR 0 o 1 IPETF A (REil) T A20 15548, 4 0 MIAAIE A20 55
o S5 AR — R A20 7 SR B
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] LN
8 fir CPU P10::: NC
p11je— NC
e
— C
— P13 N
(0x60) i H1 i} B
. — i HA ity
K | —>{(0x60) AL s> o EG
?E — - S /\/JL‘ ‘_L
o | 10x64) g A > = PRU—3 A20
. poo—> NC
(0x64) R A5 77 £71<— =
P23—$—> NC
bk, 325 > T
==y ML, TS — gt J€ |11

E. SEAAITHIZE 804X BiE = E

AECAE B IR 10 i G 2 0x60-0x6F, {HSZER_ I IBM CP/AT 4 H ) L AG 0x60 A1 0x64 P54
Hutk (0x61. 0x62 F1 0x63 HT5 XT & H I W R R, b O e f S8 /E & A, Kb 3 %
AT 4 FPOARTR AR o PR IR AT g e, R 0b SO B R PPIR S Z A7 8% . BT NP2 Ml 2 ph 28

F EEITEIEE 804X iR O

it

<
dr

E2S

Hig

0x60

S |

H s iy 1 B
D2 s

JE—A 8 AL IR B 2SN RoR B EE  F S Bk
WA MR, — T EIRESTAERA 0 = 1, SH— =R
IRQL. % NAZAAEIR A A7 0 = 1 KA.

0x60

dm

LNzt

T B RE A A /SRS, SRS S S A
BB 4 SR 10 54, JLAEHE IS U . ARSI R A
i 120 81455

0x61

% 11 0x61 4 8255A Hrt 111 B [y Hbhik, SEERGHETH /362 8255A
(1) PC o S A L i B A TR A A7 A L o % 1 X e (0 41 3
TG NE BT e Bveal| o R A ERVA LK 1) WA R .5
PR B A -

£ 7=1 ZR1RBER; =0 VPR

P 6=0 JAAEBEAE I Bl ARAL, DRI B AN BE R AT B

P 5-0 XL A TEOC, M T A T 0 (PPD) .

0x64

Je A 8 AL LA AEAY, HATF B ol ok

A7 7=1 >k BB A A A AR

£ 6=1 FLBOE N BEAEALIE AR 7242 TRQL) 5

A7 5=1 FILHEIT CBERLTCI Y. 5

Pr4=1 BEELE OB RL AR L [22/2=0 Y]

f7 3=1 5 NH NG IR A 2 i 4 G i 1 0x64)
=0 G NHAGzh s B S 24 Gl i i 1 0x60) 5
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L2 RGARERE: 0= FHBIIEEN; 1 = ARSI
P 1=1 Ty NGErh #5355 (0x60/64 174y 8042 (K% ;

A7 0=1 %283 CHOEH 11 0x60 1545 R4 MR

0x64 |5 HINGZID A AR S WA i —25, S8 0x60 BN A
PR & 12 45, DR G UL .

6.7.3.2 EHEMS

ARGHE [ 0x60 A 1741, R AILHEA . HAARNE )5 20ms AT LR, HA|
B AR WIN A A ibd BB (WERZ0 D). ar PRI TR R, WRKA A
89, Brf i S BnliE— A Oxfa Wi BT (ACK) .

x REHI—KE

i A ZH | Ui

Oxed f BWE/ B SRrgs. B 1A, 0RkM. S0
R 7-3 PR 44 05
{7 2 = caps—lock %#;

7 1 = num-lock %;
70 = scroll-lock .

Oxee " ZWiEIY . BN [HI% Oxeeo
Oxef PREAH
0xf0 H B/ W E PN, SECEE T

0x00 — JEFE M ATHIiELE;

0x01 — ZEFEFIHERLLE 1 (T PCs, PS/2 30%4%);
0x02 — HEFFHELLE 2 (FIT AT, PS/2, EHLE{H) ;
0x03 — IEFFIHIILLE 3,

0xf1 TREAH.

0xf2 G LB AR S A 2 ANFY) o AT B ALIR [ A4S Ox fa.

0xf3 H T E A G I I I TR GE IR N R] . BB TIS SON -
A7 LREEH 05
£ 6-5 FEMME: 4 C=07 6-5, WHT AL ZEMHE=(1+C) *250ms;
fr 4-0 FIGRE S RIR A 4 B={V 4-3; A=f7 2-0, WA ARK:
THHR=1/ ((8+A) %2 B*0. 00417) .
ZHURAE A 0x2¢,

0xf4 G TF A .

0xf5 G 2B

0xf6 G Pa RN

0xf7-0xfd REAH.

Oxfe " HRFR, RGBSR A, R4

Oxff G PATHSRL BN HEAE, R W EEARRAENEA (BAT) o 45 FE A«

L B R Z A2 5 LR N R IE 0xfas

2. AP A A B I R R £k e T

3. BEELTTURHAAT BAT #24F;

4. FOEHSERG MBS A% Oxaa; 750 A&1% Oxfd FH45 1EFI4H .
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6.7.3.3 EHITHIEmS
R HINGEIT G 0x64) B 175, BIRIE B PRI 4, o —550. SH0EM S 0x60
BRI I

W

x REEFEGS R

PAN
fill &

0x20
0x21-0x3f
0x60-0x7f

| Dife

LA BB A 0 R S — AN T, R ) 0x60 ik R SRR

TR A A IG5 LUARR 7 $i 58 IR 45 P35 RAM HP (1) i 2

HHERIEE AT, SECEN . (BRIME 0x5d)

A7 LREEH 05

£7 6 IBM PC e A (R BA 40, Fe 4 RIS, H545 PC Wi HiH)
£ 5 PCALLL W FHEIA AT A RS s AR R G

P74 AR IEBER TAE RIS I RO I T

P73 251 (override) , XA AN 5

B2 RGhri; 1 RoR$Ehiles TIE IR

A1 LREEH 05

B0 FOVFH H 2T A0 v T

WA R 2% E . DR [F] 0x55; ZRIBGR[H] Oxfe.
WG AL DR, R [A] Y

0x00 Tkl

0x01 BB G AR (URZ NG, AR

0x02 FEALI B A s

0x03 BHALAR L K

0x04 BEEALER 0 =5

Wi 804x 1) 16 775 RAM. Harth . AN FRIRES AR I 45 2R 4t
AR T CGREMA T 421,

FVFBEARE TAE (A 271507 4=0)

B 804x HH NI 1 P1, FFJBC4E 0x60 ALz HL

T2 804x (K% i 11 P2, FEIAE 0x60 iz

5 804x %t 11 P2, it IBM PC A3 FH %yt o 1 IR A7 2 #8361 A20 [0 ¥
B A0 (RGEEAND) NAZE A BT

el TO AT T1 R A& H th S2 b Ak R

P71 BB A7 0 BRI

i LED FPRAS. B 1IFE, 0 %K. S8

A1 7-3 LR 4 05

{7 2 = caps—lock f;

71 = num—1lock £,

70 = scroll-lock %,

0xfO-0xff | JG REJK IR A o 1 o A R AR I g 1 P20-23 28, 2 WL B A A
AR K AR gt (6 3RD) . BUENZAT 0. HETX
AT 4 Aoy alsdl ke . B, FHEEM RS, WHERH
fir4 Oxfe (P20 {I%) BI AT,

ot o | et | W

Oxaa
Oxab

off [off

Oxac
Oxad
Oxae
0xc0
0xd0
0xd1

0xe0

o e ot e ||| oo

Oxed
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6.7.3.4 EEFAH

PC HUR M (K35 A A s . e BN — M E S, MR BRI H PCXT HL
55T WU IO AT B 22 AR o AL A AL BEML 1) R G0 % (K St 7 PO 1R o 24 e, et
S PRI RO B2 (make) FHEAY, 1T BEAA FF IS 3% IR URR A Wi HF (break) $14H5

BERL B EEE NS TR T AL B 6-0) AN IS . AR (FL 7) Fas R
WA T . A7 7=0 FoRWPE R B RS, A7 7=1 FoniA T 365 . @it 4 B8R ESC
BN, WIS R 1 (1 /2 ESC SRS, BRI 7= A2 1+0x80=129 F1HHH

XIFPCy PC/XT b 83 BbdA, Holfitd 58y GEIMEM 2. JFH 1 #ER.
Wi “A” B, AT E S 30, BB Oxle. 1 LW IT G Bl AR n - 0x80, Bl 0x9e.
XFT AT WA 84/101/102 F @, W5 PC/XT ArifE s X A K.

f TR Sl R (R, WME BT LR . YN R R, K A A b R E R e R
B —A “P M7 MRS 0xe0, TMAEF—A “Hllr” dofiga . e, XF1 PC/XT prifesddlt, 7c
PRI ctrl IFIRISE 29, MATAR “P N7 s corl WEA—ANY R 29, XM
MR AEE ST alt. ik

AN, AP A B AR R . PrtScn BRI Pause/Break . % F PrtScn BEKE 2 [ BEALH
WIRE P R 2 FET4F, 42 (0x2a) F1 55 (0x37),  JIT LASERR ) 715 7 411K /& 0xe0, 0x2a, 0xe0, 0x37.
(AR T A = AR R SRR R 0x37 o B A TN, SEDB AL /N RN 0x80 134 (0xe0, Oxaa,
0xe0, 0xb7). 4 prtscn #3% FHF, R shift 8 ctr] @MIR N T, WA KIE 0xe0, 0x37, FFHAEMRTT
Y &% 0xe0, 0xb7) .

X} Pause/Break 8. WIRRAETL FZEEM FINBIL R T HdIsE, WPEAT Wy e 70, e s
T RIS Oxel, 0xld, 0x45, Oxel, 0x9d, Oxch. ¥§EiE FIFASF=AEE MR, AT
BRI AR

PRI, ATELZAE ARG R AR B 4546 OxeO R AT — N FATERBEILS, 446D Oxel WIZIR)5
IHERBEA 2 M4

XET AT BEELNHIRS, 5 PC/XT IS AN S8 T, DG W S i ok, (H S AR TT
I, RFRRAEPIA T, BN 0xF0, 5 2 ANE A F BRI BLAEBEAL Be ik & AT 8049 1174 AT
AR AR EESS, Dh T R R ERE AT S A HH IR R L Sk T2 3 PC/XT ARk i 414

AT SEFAT = RIS (O F RIS AR . — Rl R TR LRI W 1) (83 S sRt, it N i) BT 22 4311 Oxe0 1) ,
— B L RIF R, &AM 1A Ba— Rk i i d g A e shift, caps, /& ctrl #
/e alt BEFA RGP ik o BB BRI TR IS A R F 00 4 2, nl DUR A i 2 5 2K

X TFHEIAE 1A 2, AREERES 0xe0 F Oxel. "EATH T HAMFDIRERS#E . thin: Zedsdili ctrl {7
BE 0x1d Gof T PC/XT) , A3 RIS st J& Oxe0, Oxld. XK T 5 PC/XT FR/Fafe s, it mme—{fi
Oxel (RIS 2 e R I N Pt g, 0 B 0 R INf AT— > 0xe0 [RIRRCAS

The XT Scancodes
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These are all hexadecimal:

"make’ code top / 'break’ below

F1 F2 1 2 3 45 6 78 9 0 - = \BS ESCNUML SCRL SYSR
3B 3C 29 02 03 04 05 06 07 08 09 OA OB OC OD 2B OE 01 45 46  *x
BB BC A9 82 83 84 85 86 87 88 89 8A 8B 8C 8D AB 8E 81 C5 (6

F3F4 T™B Q W E R T Y U T 0 P [ ] Home Up PgUp PrtSc
3D 3E OF 10 11 12 13 14 15 16 17 18 19 1A 1B 47 48 49 37
BD BE 8F 90 91 92 93 94 95 96 97 98 99 9A 9B cr €8 (€9 B7
F5F6 CNTL A S D F G H J K L ; ° ENTER Left 5 Right -
3F 40 1D 1E IF 20 21 22 23 24 25 26 27 28 1C 48 4C 4D 4A
BF CO 9D 9E 9F A0 Al A2 A3 A4 A5 A6 AT A8  9C CB cC (€D CA
F7 F8  LSHFT Z X CV B NWM, . / RSHFT End Dn Pghn +
41 42 2A 2C 2D 2E 2F 30 31 32 33 34 35 36 4F 50 51 4E
Cl C2 AA AC AD AE AF BO Bl B2 B3 B4 B5 B6 CF DO D1 CE
F9 F10 ALT SPC CAPLOCK  Ins Del

43 44 38 39 3A 52 53

C3 C4 B8 B9 BA D2 D3

6.8 console.c 34

6.8.1 LhgEHiA

6.8.2 {XATERE

5 linux/kernel/chr drv/console.c 2%

[© |00 [ O |01 W [o DD [

linux/kernel/console. ¢

(C) 1991 Linus Torvalds

console. ¢
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10 #* This module implements the console io functions
11 * "void con_init(void)’
12 * ’void con write(struct tty queue ¥ queue)’
13 #* Hopefully this will be a rather complete VI102 implementation.
14 #
15  #* Beeping thanks to John T Kohl.
16 #/
/%
sk AZMIHCSIAR R & i D Re
* >void con_init(void)’
* "void con write(struct tty queue * queue)’
* Ay IR ER SEAER VT102 S,
*
* J%i4} John T Kohl SEB T &SI/,
*/
17
18 /%
19 * MNOTE!!! We sometimes disable and enable interrupts for a short while
20 #* (to put a word in video I0), but this will work even for keyboard
21 # interrupts. We know interrupts aren’t enabled when getting a keyboard
22 * interrupt, as we use trap—gates. Hopefully all is well.
23 #/
/%
kPRI FRATAT I AT R AR LB A AR R T (RN (word) TREBIRLAR 10) , AHRIAE
OO TR P WX AR T DA AR R . A FRATME I BRI, B AR 1 AnTE AR 4G — A
* GEBLRIBTI  EE AN RV . VI IR .
*/
24
25 /#*

26 #* Code to check for different video-cards mostly by Galen Hunt,
27 * <{g-hunt@ee. utah. edu>
28 #/
/%

* KA A2 7R RIS K 2 402 Galen Hunt 4’511,

* <{g—hunt@ee. utah. edu>

*/
29

=

#tinclude <linux/sched.h> // WERETLCMH:, & X TAES LR task structs HIURIESS 0 %,
[/ A YA IR IR T S B B AU N 2 G bR B TR R .

31 #include <linux/tty.h> /) tty SkAE, X THEXR tty io, HATHEE T HBISH . W,
32 #tinclude <asm/io.h> [/ io kI e SCREA o VN /i T T )
33 #include <asm/system.h> // RGKCHFE. & X T REBESHEBEF/ W 1SR A0 9% .
34
35 /%
36 * These are set up by the setup-routine at boot-time:
3T #/
/%
* IR RCE TR setup 75| FIH B RGN R E M S 4
*/
38
// Z WA boot/setup. s HIERE, Fl setup P IHUF R ISR .
39 #define ORIG X (* (unsigned char *)0x90000)  // Yehs#l 5.
40 #define ORIG Y (* (unsigned char *)0x90001)  // Yehstr 5.
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41
42
43
44
45
46
47
48

ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine
ftdefine

ORIG VIDEO PAGE
ORIG VIDEO MODE
ORIG VIDEO COLS
ORIG VIDEO LINES
ORIG VIDEO EGA AX
ORIG VIDEO EGA BX
ORIG VIDEO EGA CX

(*(unsigned short *)0x90004) // S xUiH .

((x(unsigned short *)0x90006) & O0xff) // Wiz,
(((x(unsigned short *)0x90006) & 0xff00) >> 8) // F4F5%L.
(25) /] BARATHL

(*(unsigned short *)0x90008) // [??]

(* (unsigned short #%)0x9000a) // T~ WAERK/INFIE R
(¢ (unsigned short *)0x9000c) // B~ FEMES%.

/)R SCTR A A R BB AT 5 H A

#tdefine VIDEO TYPE MDA 0x10 /* Monochrome Text Display */ /% O %/
#define VIDEO TYPE CGA 0x11 /% CGA Display */ /% CGA ornds */
ttdefine VIDEO TYPE EGAM 0x20 /% EGA/VGA in Monochrome Mode  */ /% EGA/VGA H.{fix/
ttdefine VIDEO TYPE EGAC 0x21 /% EGA/VGA in Color Mode %/ /% EGA/VGA ¥ ftx/
#define NPAR 16
extern void keyboard interrupt (void); // BRI AL TR FE R (keyboard. S) .
static unsigned char video_type; /% Type of display being used +*/

/% AR BRI */
static unsigned long video num columns; /% Number of text columns */

/% BERESUARYIEL */
static unsigned long video size row; /% Bytes per row */

/% BT EATE */
static unsigned long video num lines; /% Number of test lines %/

/% BERESUAATHL */
static unsigned char video page; /* Initial video page */

/% WIGR B R DU */
static unsigned long video mem start; /% Start of video RAM */

/% SBIR AAFER AL */
static unsigned long video mem end; /* End of video RAM (sort of) #*/

/% SR AR5 CRip) Hiik +/
static unsigned short video port reg; /% Video register select port */

/* R RT TR i %/
static unsigned short video port val; /* Video register value port */

/% SRR AR b 1 %/
static unsigned short video erase char; /% Char+Attrib to erase with */

/% BB TTAT B IS AT (0x0720) */
// CANIX AR 5 T B4 hr A
static unsigned long origin; /% Used for EGA/VGA fast scroll */// scr start,

/% FIT EGA/VGA PR Bt */ // VBRI N AF k.
static unsigned long scr end; /% Used for EGA/VGA fast scroll +/
/% FIT EGA/VGA PR Bt */ // VB N Ak .
static unsigned long pos; [/ HETEER N R WA
static unsigned long  x,y; // AHDGARALE
static unsigned long top, bottom; /] BENNTIATAT S IRATAT 5
// state FI-THRIAALEE ESC ¥ SUFH) 124 7520 B . npar, par [1H TAEH ESC 541 i 8] A BE 2 45
74 static unsigned long state=0; // ANST ¥ LA P HI AL BARES o

static unsigned long  npar, par[NPAR): // ANSI 5 SLFA0 I 912 M0 B S 5084
static unsigned long ques=0;
static unsigned char attr=0x07; /] FREE (CRIEAT) .
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79 static void sysbeep (void); /] BRGMEN R

8L /*
82 # this is what the terminal answers to a ESC-Z or csiOc
83 % query (= vtl00 response).

84 #/
/%
* AR AR ESC-Z B csi0c il sk M2 (=vt 100 M) .
*/

// csi — ¥EHIFEH 5] 21 (Control Sequence Introducer) .
85 #define RESPONSE “\033[?1:2¢”
86
87 /% NOTE! gotoxy thinks x==video num columns is ok */
/% WE! gotoxy BREHAN x==video num columns, XJZIEHAM] */
/1) BRERCHR AR E
// ZH: new x — MARPTES S5 new_y — JhRPT{EAT 5.
/] EFCYEDCARALE AR B x, vy, HIEIE pos 18 M EHRE 7w P AF H AT R A B

88 static inline void gotoxy(unsigned int new x, unsigned int new_y)

89 {
// IMEE D AT 58 W Ras SR, sE AR T 5 W M KATEL, R .
90 if (new x > video num columns || new y >= video num lines)
91 return;
// ERCART AR AR s ST AR BN N AR B N AF AL B AR B pos.
92 X=new_Xx;
% y=hew_y,
94 pos=origin + y*video size row + (x<<1);
95 }
96

/) BRI G E RN

97 static inline void set origin(void)

98 {

99 cli(;
[/ EEER R R T A A r12, REEAEREGHEE T WA 96, KR AEE)
// 84, FFEELL 22 FHRERR L 1 75 o ST BN Bon WARERAER

100 outb p(12, video port reg);
101 outb p(0xff&((origin-video mem start)>>9), video port val);

o /) PIERE B R EIER A8 r13, ARG B AG G HEL T . AR 1 R RREL 2,
102 outb p(13, video port reg):

103 outb p(0xff&((origin-video mem start)>>1), video port val);
104 stiQ;

105 }

106

) SR AT REE TR D
/) FaBiEEE O R A AT S WARFSIR G U .
107 static void scrup(void)

108 {
// W RFEAE EGA,  HAT LR A .
109 if (video type == VIDEO TYPE EGAC || video type == VIDEO TYPE EGAM)
110 {
// MR IRIT top=0, 3NEJELT bottom=video num lines=25, N|EK/RIEFE LM N5,
111 if (ltop & bottom == video num lines) {

/R B SN NN AE RS AR AL B RS origin IR TN AE AT BR A AT NI A AL, R i
// ATCHRAS N R N AL B DR B R AT A 7 A5 4541 ser_end HOALEL
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112 origin += video size row;
113 pos += video size row;
114 scr end += video size row;

/7 IR B AR b 5 JE — A B AN B B R WAEFREE scr_end B TSERR BoR N AE IR B, TUDRE

/] BEEEN RN AF R sh B B R WAF ARG AL E video mem start &b, FEAEHBLAFHAT FIEAN S T4
if (scr end > video mem end) {

// %0 — eax (HEBRFIFFHEM) 5 %1 - ecx (CB/RSSFIHATE-D) Frdt N 2875 %50/2, U KF#%5)) ;

// %2 - edi (WoRWAERRIAITE video mem_start); %3 — esi (Bf%E AX N W AFRIGALE origin) .

/] % [edi]=dlesil, #E)ecx MKF

—
[
(@a]

116 _asm_ (“cldin|t” // TEIT AL

117 “rep\nlt” [/ TEERE, BB N AR
118 “movsl\n|t” // AR BoR WA AR AL .

119 “movl video num columns, %1\n\t” // ecx=1 {TFFFH.
120 “rep\nlt” /] AT FIAN TG R

121 “stosw”

122 ::7a” (video erase char),

123 “c” ((video num lines—1)%*video num columns>>1),
124 ’D” (video mem start),

125 ”S” (origin)

126 on” dl” si )

// R B A B B 5 (S DL E?ﬁﬁ%%ﬁﬁﬁ%ﬁ&?ﬂﬁ%@ﬁﬁ%ﬁ\ FeHRAT B FEE FN 55 4 R it
// XN W AFFRER scr_end.

127 scr_end —= origin-video mem start;
128 pos —= origin-video mem start;
129 origin = video mem start;

130 } else {

// IR S B AR um A N N AFFE BT ser_end WA B B WAFHI K S video mem end, W HFE4E
// AT BN R (R
// %0 — eax (FEERFEFFHENE) s %1 - ecx CEIRAFFRHATED 5 %2 — edi (BEHEATNY NAF 55— AT TFERAL) 5

131 _asm_ ("eld\n\t” // 5 T A
132 “rep\nlt” /) EEEAE, fEHHIAT B
133 “stosw” /] ENEEBRTRF (P EAE) o
134 ::7a” (video erase char),
135 “c” (video num columns),
136 “D” (scr_end-video size row)
137 ex” a7
138 }
/7 )RR A S ONB R B e P 26 Y. ) A AR AR A B A
139 set_origin();

/) BEMETRA R 5. WRIR R INIEEAT top AT E 4TI EREh 14T (I 1 47) o SRy B2
/] KB TR EAT top B B4 oK BT A AT 56 B 1) o AR S 17 Bl 147, JRAERT B BLINAT I N2
/] BRFTE

// %0-eax (BEFRTFFHEM) ;5 %l-ecx (top 47 N 1 47Uk 2 Bf # ARAT AT EHT NI N AF K750 5

// %2-edi (top AT AL NAFEALE) ; %3—esi (top+l 47T ALK AR B -

140 } else {

141 _asm_ (“eldln|t” // BT

142 “repln|t” // TEAEEAE, # top+l 3| bottom 1T
143 “movsi\n\t” // TR N A RS B top AT ITUR AL .
144 “movl video num columns, %%ecx\n\t” // ecx = 14T %L.
145 “repln\t” /) FEFAT LN AT

146 “stosw”

147 11 7a” (video erase char),

148 “c” ((bottom—top—1)*video num columns>>1),
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77

149 D” (origintvideo size rowktop),
150 ’S” (origintvideo size row*(top+1))
151 ex” 7di” Ysi)

152 }

153 }

[/ MR EIRFEREAE BGA G MDA) , WIAAT N IR sh#AE . PR MDA B2 iR 2% H 3 488 H 2= alFl
[/ WINEDL, BBIS HEhBIESREr, T LR LA B A B N P A7 Y S 7 A A O DL AR BE . A B
[/ T3R5 BGA ARREBE R B DL e 4

154 else /* Not EGA/VGA #/

155 {

156 asm_ ("eld\n\t”

157 “rep\n\t”

158 “movsI\n\t”

159 “movl video num columns, %%ecx\n\t”
160 “rep\n\t”

161 “stosw”

162 ::"a” (video erase char),

163 “c” ((bottom-top—1)*video num columns>>1),
164 “D” (origint+video size rowktop),
165 ’S” (origintvideo size rowk(top+1))
166 ex” di” Tei )

167 }

168 }

169

/1) W R AT (R4eda D e B .
/] KB O BT, AR RN AN TS 14T, fEREBIITGEATH B HB—Fr. 0L
// REFPAR G U . APV scrup O AHARL, JURSH T IER S B N A7 50 AN B B AR Hs 78 26 A 17
/) B, ARV T AT, RIS EIACE 2 4T SR — AN PRI AR
170 static void scrdown(void)
{
// IR SRR EGA, AT T HIHRAE.
// [2UF5 if Rl else HIHRAESEA—FEWI L AT A B 2253 AR BEWE ? M 54T 25 V)4 f3 052 ]
172 if (video type == VIDEO TYPE EGAC || video type == VIDEO TYPE EGAM)
173 {
// %0-eax (BEFRFAFHIEME) s %l-ecx (top 1T IFUREI BT ARAT—1 AT AT EUIT B P AF K 240
// %2-edi (FR%A PG — MK FALE) : B3-esi (FRAEIECE 2 il — MK FALE) o
// B rin: lesi]=dledi]l, Bl ecx MF

—_
—_

174 ~asm_ (“stdln\t” // BT
175 “repln\t” // BEEEAE, W RS top 473 bottom-1 4T
176 “movsl\n\t” /] SRR A E AR
177 “addl $2, ¥%edi\n\t” /* %edi has been decremented by 4 #/
/% %edi CLEUk 4, R IETT MR BR AT */
178 “movl video num columns, %%ecx\n\t” // & ecx=1 {TFERE.
179 “rep\nlt” /) BERTIEAN LT
180 “stosw”
181 ::"a” (video erase char),
182 “c” ((bottom-top—1)*video num columns>>1),
183 “D” (origin+video size rowkbottom—4),
184 ’S” (origintvideo size row*(bottom-1)-4)
185 ax” “ex” “di” "si”)
186 }

// WERASIE EGA B naR8Y, WHATLL FEAE (HErS Bisgd—F) .
else /% Not EGA/VGA */

—_
[0¢)
|
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188 {

189 _asm__ (“std\n\t”

190 “rep\n\t”

191 “movsl\n\t”

192 “addl $2, %%edi\n\t” /% %edi has been decremented by 4 */
193 “movl video num columns, %%ecx\n\t”

194 “rep\n\t”

195 “stosw”

196 ::"a” (video erase char),

197 “c” ((bottom-top—1)*video num columns>>1),
198 “D” (origin+video size rowkbottom—4),

199 ”S” (origint+video size row*(bottom—1)-4)
200 ax” Tex” "di” 7si”)

201 }

202 }

203

/1)) kAL E 47 (1f - line feed #4T).

204 static void 1f(void)

205 {
[/ MFCHR AT RAEBIECR 2 172 )5, WHBBSOUAR a7 y++, JERBOUIRA N Bor WAL &
// pos (M _EB#4E—AT AT st LR N AFCRE) .

206 if (y+1<bottom) f{
207 vt
208 pos += video size row;
209 return;
210 }
/) BN PR A A AT
211 scrup () ;
212 )
213

//// ek EFE—4T (ri - reverse line feed KI[#AT) .

214 static void ri(void)

215 {
/] MBSARATES 147 F, W EEAE SO YR bR y—, FFREBOCHRRT N o8 WAL S pos, T2
/] B b AT R O N I N A A

216 if (y>top) |
217 Y
218 pos —= video_size row;
219 return;
220 )
/] B R N N AT
221 scrdown () ;
222 )
223

/) SRRREIFIES 1500 5) £ (er — carriage return [AI%E) .

224 static void cr(void)

225 {
[/ JCRRITAERIB 542 BRI 0 ZRDEAR BT EZN B (1) N A7 1 K
226 pos —= x<<1;
227 x=0;
228 }
229

) BEROGRRRT T (AR (del - delete M) .
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230 static void del (void)

231 {
[/ WMECHREATAEAE 0 71, WK ChR ) B A A7 A7 B 455 pos JFIR 2 74 W Mg b — N 745) , AR5
// BHETD AR R AE R 1, FR ORI EAL B AT B R

232 if (0

233 pos —= 2;

234 X3

235 *(unsigned short *)pos = video erase char;

237 }

/177 MBRBESE B S e B AR 4y, CABRSE AL, csi — #HIF 5151349 (Control Sequence
// Introducer) .
// ANST ¥ SLJp%: "ESC [s] (s = 0 WHERYehr2pEHeium; 1 MBRBE ST R ehrib; 2 BHEMER) o
// % par — XN EIE s,

239 static void csi_J(int par)

240 {
241 long count asm_ (“cx’); /] BN A AR AR
242 long start asm (7di”);
243
[/ T SRR R R DG 20 9ol 0 T SN R AT BN R T 46 ) s A A
244 switch (par) {
245 case 0: /* erase from cursor to end of display */ /+ PEChrE R */
246 count = (scr_end-pos) >>1;
247 start = pos;
248 break;
249 case 1: /* erase from start to cursor #*/ /* IMERMBEFTFUG BDCARAE IO FFTF +/
250 count = (pos—origin)>>1;
251 start = origin;
252 break;
253 case 2: /* erase whole display */ /* MEREEANBER _LMFERF */
254 count = video num columns * video num lines;
255 start = origin;
256 break;
257 default:
258 return;
259 }

/7 BRJE A bR - R S I o A R T
// %0 — ecx CEMMFRIIFFFE count) s %1 — edi (WBREAEFFaaHbhL) 5 %2 - eax CEANMRIEERRTR) o
260 _asm_ (“ecld|n\t”

261 “rep\n\t”

262 “stosw|n|t”

263 £+ %" (count),

264 D7 (start), “a” (video erase char)
265 en” di )

266 }

267

) RTINS SRR A MBS, UL AT S B
// ANST # SUF45F%: " ESC [sK (s = 0 MIREUTR: 1 MITWME; 2 AL .

268 static void csi K(int par)

269 {
270 long count asm  (“cx"); // AR,
271 long start asm_ (7di”);
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272
/T SRR = 0 2 ) U AN AR ) A ORI R T 46 £ s A
273 switch (par) f{
274 case 0: /* erase from cursor to end of line ¥/ /* WIERICHREAT R TZHT */
275 if (x>=video num columns)
276 return;
277 count = video num columns—x;
278 start = pos;
279 break;
280 case 1: /* erase from start of line to cursor #/ /* WRMATIFAAEEhrit */
281 start = pos — (x<<1);
282 count = (x<{video num columns)?x:video num columns;
283 break;
284 case 2: /% erase whole line #/ /+ WHATTRrMER */
285 start = pos — (x<<1);
286 count = video num_columns;
287 break;
288 default:
289 return;
290 }

[/ BRJEAT B R A AT S S R A AT (R T
// %0 — ecx CEMIBRRITFTE count) ; %1 — edi (WIBRERAEIFaaHbAL) 5 %2 — eax (AANRIEERTRT) -
291 _asm_ (“cld|n\t”

292 “rep\nlt”

293 “stoswln\t”

294 e’ (count)

295 10” (start), “a” (video erase char)
296 ex” di 3,

297 }

298

///) RVFRIPE () (fEﬁFﬂi%ﬁﬁi FREE T, LR, iR, IR, R EBE .
// ANST B SUCFFFFPA: "ESC [nm' o n = 0 IEWBon: 1 I 4 InFRlk:; 7 k& 27 E% B
299 void csi_m(void)

300 {

301 int i;

302

303 for (i=0;i<=npar;i++)

304 switch (par[i]) {

305 case 0:attr=0x07;break;
306 case l:attr=0x0f;break;
307 case 4:attr=0x0f;break;
308 case 7:attr=0x70;break;
309 case 27:attr=0x07;break;
310 }

311 )

312

) RERE R
// RGBS AR GER AT N A B pos, WE B HIZS eAr K B E .
313 static inline void set cursor(void)

{

— =
[S2IN

cliQ;
/) AT R G A7 b IR PR B R B 25 A7 4 v 14 Oekr 9ir Bon i B s ), RIEE s
/) AT E m T (AR 9 AL R IR mr E B B E T FBREL 2) o AT ERIA TR WA ERE
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w
—
»

outb p(14, video port reg);
outh p (0xff&((pos—video mem start)>>9), video port val);
// BAEH R FAEES r15, IR ek L BT BT,

w
=
-3

318 outb p(15, video port reg);

319 outh p (0xff&((pos-video mem start)>>1), video port val);
320 sti();

321}

322

/)] RIEXF i VT100 FI 2T 41 o
/K P B TN R ZE i A B
323 static void respond(struct tty struct * tty)

324 {
325 char * p = RESPONSE;

326

327 cli(; /] K.

328 while (xp) { ==l UNCTIN IR

329 PUTCH (*p, tty—>read q) ;

330 ptt;

331 )

332 stiQ); // T

333 copy_to_cooked (tty) ; /] FHRIER RN BIBAZ )
334 }

335

/11 AENCARIEATAN — R T4 o

336 static void insert char (void)

337 {

338 int i=x;

339 unsigned short tmp, old = video erase char;
340 unsigned short * p = (unsigned short *) pos;
341

/] IR ITARIITAT A AR H, IPR BB T AL CAR T AEAL -
/] AT BRI, WAT IR — AN TR A 51O

342 while (i++<video num columns) {
343 tmp=*p;

Eéi *p=old;

345 old=tmp;

346 ptt;

347 }

348 }

349

/) TR AT OUDRRRIANE B A AT D
/) NG REEN AR ITEAT BIR SR 10 F 53— 47

350 static void insert line(void)

351 {

352 int oldtop, oldbottom;

353

354 oldtop=top; // ARLEJR top, bottom {H.
355 oldbottom=bottom;

356 top=y; /] WE PR SITIRAT .
357 bottom = video num lines; // WE RS NRIGAT .
358 scrdown () ; /] MIChRITIRAL, BRI N s —17.
359 top=oldtop; // PRE R top, bottom {H.
360 bottom=oldbottom;
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361 }
362

/11 MIERIERRAE ) — A5 o
363 static void delete char (void)

364 {
365 int i:
366 unsigned short * p = (unsigned short *) pos;
367
// AR b A A, R
368 if (x>=video num columns)
369 return;
/] WIEH A — DRI BT R A7 e —# .
370 1=x;
371 while (++i < video num columns) {
372 kp = *(p+l);
373 ptt;
374 }

/] RG-S FRHR G 5 AR ) «
*%p = video erase char;

wW

7
7
7

(Sa]

w
»

}

w
-3

//1] R ICHRTEAT o
/) WIS FAEAT IR e N BT
378 static void delete line(void)

379 {

380 int oldtop, oldbottom;

381

382 oldtop=top; // PRFFJE top, bottom {H.
383 oldbottom=bottom;

384 top=y; /] WE bR B T URAT .
385 bottom = video num lines; /] WE RS RGT
386 scrup () ; /) MCkRIFaR AL, BEREN A I BB —1T
387 top=oldtop; // PRE R top, bottom {H.
388 bottom=oldbottom;

389 }

390

/) TERRE nr AT
// ANST ¥ UC7FFP%: " ESC [n@ .
// B nr = i n.

391 static void csi_at(unsigned int nr)

392 {

[/ MBAHEANR AR T AT AR 8, WO — AT 278G AT R 8 nr 4 0, WHHA 1 ANFFT.
393 if (nr > video _num columns)
394 nr = video num columns;
395 else if (!nr)
396 nr = 1;

// PRI NS E R
397 while (nr—)
398 insert char();
399 }
400

/) TR EAE N nr 4T
// ANSI ¥ UFF5 5% ESC [nL
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401 static void csi L(unsigned int nr)

402 {

[/ RN RATEOR T R i 2 AT 8 WBON B B iT 3G A7 AT Eonr 4 0, WA 147
403 if (nr > video num lines)
404 nr = video num lines;
405 else if (!nr)
406 nr = 1;

// PRI ANFREATH nr.
407 while (nr—)
408 insert line();
409 }
410

/) MBRRARAR I nr AT
// ANSI % XUFF%1: ESC [nP .

411 static void csi P(unsigned int nr)
412 |

/) SRR FATEOR T AT ARG WO A7 74786 H R PR 8nr 2 0, WUMHER 1 AS74F.
413 if (nr > video num columns)
414 nr = video num columns;
415 else if (!nr)
416 nr = 1;

/) PEIABRIR E 77 nr
417 while (nr—-)
418 delete char();
419 )
420

/1] BRICHRAL ) nr 4T
// ANST ¥ X(J¥%1: " ESC [nM
421 static void csi M(unsigned int nr)

422 {
[/ W FRMBR AT BOR T b 2475 WO b % Won AT 4G A MBRIATE nr 24 0, JUIHIBR 1 47
423 if (nr > video num lines)
424 nr = video num lines;
425 else if (!nr)
426 nr=1;
// TEIAMBRFE EAT 8 nr.
427 while (nr—)
428 delete line();
429 }
430
431 static int saved x=0; /] RAFRDERRF S
432 static int saved y=0; /) AR AT S .
433

/117 ORAF TR AL A

434 static void save cur(void)

435 {
436 saved x=Xx;
437 saved y=y;
438 }

439

N B RAT R R AL E
440 static void restore cur (void)
441 |
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442 gotoxy (saved x, saved y);
443 }
444
/1] BG5S R
/] N N1 tty B BAIIHECTARE, FERoRTERE S b
445 void con write(struct tty struct * tty)

446 {
447 int nr;
448 char c;
149

/1 E AR GG A TP OAT T AR ne s ARSI REAS TR T AR R
450 nr = CHARS (tty—>write q);
451 while (nr——) {

/) WEBBIRE T ¢ MR RIS EE AR IRAS state 2 BIACET . RASZ W IIEHE R A
// state = 0: FIUEIRAS; sF EURIRA 4; B BUEIRE 1, HPE/FAL [
// 1 FUBRE 0, I HPEREH UFERF ESC(0x1b = 033 = 27);

// 2: FUBIRE L, HHTFRE [
// 3o JRUIRAS 2; B EARA 3, JFHTERE T 8.
// 4: JRRIREA 3, JEHFARAGE T ol
452 GETCH (tty—>write_q, c);
453 switch(state) {
454 case 0:
[/ MRFFFA R FRT (e>31), FF HWAZY PR (c<127), W
455 if (c>31 && c<127) {
[/ AR AEAT R B 3 LAAE, WPEOGRREE B0 N7 k4. TR BO R AL BN NI N A7 F8 5T pos.
456 if (x>=video num columns) {
457 X —= video num columns;
458 pos —= video size row;
459 1£0;
460 1
[/ TR ¢ BREIRANAET pos &b, FEEOGERAHE 141, RINHE pos RN HIFEZ) 2 A5
461 ~asm__ (“movb _attr, %%ah\n\t”
462 “movw %%ax, %1\n\t”
463 ::"a” (¢), “m” (%(short *)pos)
464 2ax’);
465 pos += 2;
466 X+
/) WNRERF ¢ 3 SUTAF ESC,  MHARE state 1 1,
467 } else if (c==27)
468 state=l;
/] MBEFFRF ¢ RBATHRF(10), BURIEEHIRAF VI (11), sLF S AT FF(12), WREIPDEHFRE T 17,
469 else if (c==10 || c==11 || c==12)
470 1£0;
[/ BERTAT ¢ ZAELRF CR(13), MERHEHRZ 8h )2k 51 (0 51) .
471 else if (c==13)
472 cr();
[/ WERTAF ¢ & DEL(127) , WPRRUhRAT i — A7 R UM A7 A0 » JRROUHR RS S FR A .
473 else if (c==ERASE CHAR(tty))
474 del O ;
[/ WRFEF ¢ i BS (backspace, 8), WA 1 4%, FFAHN HEOCHRO N A - B 75 pos.
475 else if (c==8) {
476 if (x) {
477 X
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478 pos —= 2;

479 1
[/ WRFERF ¢ ZACEHIRSRT TAB(9) , WPROGAREE 21 8 A5 EH) b o LI DG hR 41 5 e s KA 4L
// MR —AT b

480 } else if (c==9) {
481 c=8-(x&7) ;
482 X *=c;
483 pos += c<<1;
484 if (x>video num columns) f{
485 x —= video num columns;
486 pos —= video size row;
487 1£0;
188 )
489 c=9;
[/ WERTEAT ¢ ZMRAT BEL(7), WU HIMEnS R K, 2475 38 75
490 } else if (c==7)
491 sysbeep () ;
492 break;

// WHRFURASIE 0, 3 HP R 7/ ESC(0x1b = 033 = 27), NFEFPRA 1 405,
493 case 1:

494 state=0;
/) WMRFRF ¢ & U, MPERRE state #3) 2.
495 if (c=="/")
496 state=2;
[/ WMRFEFF ¢ &2 E, WG 3T 477464k (0 41) .
497 else if (c=="£")
498 gotoxy (0, y+1) ;
/) WERESRF ¢ &M, Wehs ERE—1T.
499 else if (c=="M")
500 riQ;
/] MBFRF ¢ 2D, WekR TR —1T.
501 else if (c=="0")
502 1£0;
[/ MR ¢ &7, WIRIEA I N AT o
503 else if (c=="2")
504 respond (tty) ;
/O MBEFRF ¢ 2T, R UL E . FEXEAEEHE ! MIZE (c==T7).
505 else if (x=="7")
506 save cur () ;
/) MR ¢ a2 8, WK B R RAE AR B . X B EEE L % (c=="8) .
507 else if (x=="8")
508 restore cur() ;
509 break;
/) WRFERERE 1, IFH B/ [ WAL RPIRES 2 SkabPE,
510 case 2:
/] ESERT ESC ¥ TP AN S HUAE AL B par [NEE, K51 npar $8m H I, Jf HEERS
/] N 3o HULIFRIARE 2, WIEEAZMRE 3 ZH40B, SN 7R/, FHEPRE 3 PS4,
511 for (npar=0; npar<NPAR; npar++)
512 par [npar]=0;
513 npar=0;
ol4 state=3;
515 if (ques=(c="7"))
516 break;
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/) WER SRR 2, B R IRA 3, (HIR PR B, WIAE R AL,
case 3:

[/ R ¢ &y IR HAUE par ARG, RGN 1.

(@3]
—
~J

518 if (c==", & npar<NPAR-1) f{
519 npar++;
520 break;
/) R ¢ REUFTRT 09, WS P AT R AR BUE I npar Jr R 51HIIIZL AL 10 BEFIEL
521 } else if (e>="" & c<="9") {
522 par [npar]=10%par [npar]+c—"";
523 break;
/] W RPRES 4.
524 } else state=4;

[/ WREREAIRES 3, I HFREAR ) sy, MR PR 4 b2, H R RADRES state=0.
525 case 4:

526 state=0;
527 switch(c) {
[/ WRFFF ¢ 2 B , W par [JH 5 —AMSEMNEIN S . GIGANE, WRGHRARE —H#.
528 case 'G’: case ' :
529 if (par[0]) par[0]-—;
530 gotoxy (par[0],y) ;
531 break;
[/ R ¢ 2N, WA ZEAGD s LR RTS8 0 W 17,
532 case 'A:
533 if (!par[0]) par[0]++;
534 gotoxy (x, y—par[0]) ;
53b break;
[/ MR ¢ & B B e’ M ASEAICHE TRRATE. EHSHC 0 W17,
536 case 'B’: case ‘e’:
537 if (!par[0]) par[0]++;
538 gotoxy (x, y+par[0]) ;
539 break;
[/ R ¢ & C B e, W ASERIC A BRI EHSHCh 0 WA —#%.
540 case '(’: case ‘a’:
541 if (!par[0]) par[0]++;
542 gotoxy (x+par[0], y) ;
543 break;
[/ WMRFFF ¢ 2D, W DMSHAE R ARSI . HZHC 0 WAERE—#%.
544 case 'D’:
545 if (!par[0]) par[0]++;
546 gotoxy (x—par[0], y) ;
547 break;
[/ WMRFEF ¢ 2 E, W ADSHAE R0 FRESATE, JFRIE 0 5. HSHC) 0 W17,
548 case '£:
549 if (Ipar[0]) par[0]++;
550 gotoxy (0, y+par[0]) ;
551 break;
[/ WMRFFF ¢ 2 F, W —ADSEAE a0 ERESINATE, JFRIE 0 5. #ZH0) 0 W BB 17,
552 case F’:
553 if (!par[0]) par[0]++;
554 gotoxy (0, y—par[0]) ;
555 break;
/)RR ¢ & d, M — AN SHI AR T AERIAT 5 ON 0 THED .
556 case 'd’:
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557 if (par[0]) par[0]-—;
558 gotoxy (x, par[0]) ;
559 break;
/) WMRFRF ¢ & W EC £, W ASEREORBRNATS, A SHAED B 255
560 case 'H’: case 'f7:
561 if (par[0]) par[0]-—;
562 if (par[1]) par[1]-—-;
563 gotoxy (par[1], par[0]) ;
564 break;

[/ WRTAE ¢ T WER AN BEACE DO FR B A A7 B Bt 1475 3K
// ANST ¥ (J@%1: "ESC [sJ (s = 0 MIERSehrBIRAcsn: 1 MERBEHITIRBDE R 2 BB MER) o

565 case J:
566 csi J(par[0]);
567 break;

[/ WHERTFRF ¢ 7&K, WEE—ANSEURK DGR T AL B AT 7 R 3EA T M Bk AL 22 1) 77 2o
// ANST ¥ U557 5: P ESC [sK (s = 0 MIBRENATRE; 1 MWIFLEMIBR: 2 FATAMIER) .

568 case 'A’:
569 csi K(par[0]);
570 break;
[/ WRERF ¢ &L, RORIEIhR AL B A n AT (ANST % LA FF P41’ ESC [nl’) .
571 case 'L’:
572 csi L(par[0]);
573 break;
[/ WRETRE ¢ W, FORTEIEAR AL B AN ER n 47 (ANST # U745 741" ESC [nM) .
574 case M’:
575 csi M(par[0]);
576 break;
/) MR ¢ &P, FORIEICARALE AL ER n AN AT (ANST 8 U745 541) ESC [nP”) o
577 case P’:
578 csi P(par[0]);
579 break;
[/ ARTET ¢ 2@, FORIEICHRALEANEA n AN FFF (ANST 8 P45 541 ESC [n@) .
580 case '@
581 csi_at(par[0]);
582 break;

[/ WHERTFRF ¢ &' w, RoRdUR b AR BEon @, Lhanhinls R RIZE . R, B,
// ANST H SC7FF)P5): ESC [nm' o n = 0 IEFEon: 1 It 4 nrkl; 7 kE; 27 EWExR.

583 case ‘m’:
584 csim();
585 break;
/) WRFRF ¢ 2", MRRH WA S ECER BRI T S &b 5.
586 case 'r’:
587 if (par[0]) par[0]-—;
588 if (!par[1]) par[1] = video num lines;
589 if (par[0] < par[1] &&
590 par[1] <= video num lines) {
591 top=par[0];
592 bottom=par[1];
593 }
594 break;
[/ MR ¢ & s, WIRIRORAF TR T e B
595 case 's:
596 save cur();
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597 break;
/) WM ¢ & ", MRS 6hR 3 AR AF I A7 B AL
598 case ‘u’:
599 restore cur();
600 break;
601 }
602 1
603 }
// B Ja R EITRCE ROGARALE, ) W g IR WoR A B
604 set_cursor () ;
605 }

607 /*

608 * void con init(void);

609 #

610 #* This routine initalizes console interrupts, and does nothing

611 * else. If you want the screen to clear, call tty write with

612 * the appropriate escape—sequece.

613 *

614 * Reads the Information preserved by setup. s to determine the current display
615 * type and sets everything accordingly.

616 =/

* void con_init(void);

* XANTRETHIMGA S a R, e A B an RARARLE BT s, Al
* JE YW SCERE TP tty write O BREL
*
*

BEH setup. s FefPORAF AR R, T DAIOE 2T Wos ae2R Y, JF LBt E P HSH.

*/
617 void con _init (void)
618 {
619 register unsigned char a;
620 char *display desc = 722727
621 char *display ptr;
622
623 video num columns = ORIG VIDEO COLS; /] BIRE BN TR
624 video size row = video num columns * 2; // B®HATTA 140
625 video num lines = ORIG VIDEQ LINES; /] BoRAs BN TR
626 video page = ORIG VIDEO PAGE; // AR G .
627 video erase char = 0x0720; /] BRTAT (0x20 BoRF4F,  0x07 2B 1) -
628
[/ WRIEIR WoR AR T 7, WO 00 WoRdS .
629 if (ORIG VIDEO MODE == 7) /* Is this a monochrome display? #*/
630 {
631 video mem start = 0xb0000; /) WEREMBE N ARG,
632 video port reg = 0x3b4; /) BB R R G A A
633 video port val = 0x3b5; /) R R A AT A i ]

// H¥E BIOS i int 0x10 LifE 0x12 JAFH BniifG 5, FWr Bn RRA SR RE2EAER K.
// W HAE R EAR e D RE TR B BX A AA AR FEANGE T 0x10, WIBERT A& EGA . DRIIAI4G
// SBRRAL Yy BGA Ffh; BT LG WA R s bR 0xb8000; B R 2% i 745 Hf )’ EGAm’ .
/] FEZRGHIAA AR 7R 28R A5 B o e Be A B A
634 if ((ORIG_VIDEO EGA BX & Oxff) != 0x10)
635 {
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636 video type = VIDEO TYPE EGAM; // W& W K%Y (EGA Hifh)
637 video mem end = 0xb8000; // WE BN WA AR A bk
638 display desc = "EGAm”, /) WEBRTRERF
639 1

// W BX T AEAR PAESE T 0x10, DU A& PR i 7K MDA I AR N S 40
640 else

641 {

642 video type = VIDEO TYPE MDA; // % '& WA (MDA Fifh) .
643 video mem end = 0xb2000; [/ E SR N AR L.
644 display desc = “#IDA”; [/ BB BRHIR TR
645 }

646 }

/) ERETREEA N T, WOAR A e B F 2 7s A A aa ik D 0xb800;  WondZ il R 519 17
// v el 0x3d4; Kl 2 A av i [ ik 0x3d5.

647 else /% If not, it is color. #/
648 {
649 video mem start = 0xb8000; /) BN WA A R .
650 video port reg = 0x3d4; /] BCERAD BN R G WA
651 video port val = 0x3d5; // BB R W B o A A
// TR R R R R BX AEET 0x10, U BTZ BGA Won k.
652 if ((ORIG_VIDEO EGA BX & Oxff) != 0x10)
653 {
654 video type = VIDEO TYPE EGAC; // % & E/nKEA (EGA #h) .
655 video mem end = 0xbc000; // BB N AT AR v ik
656 display desc = "EGAc”: /) WEBRTRERF
657 }
// SR BX AAR AR A SE T 0x10, WU HIZ CA Won-ko WIBCE AN Z 4
658 else
659 {
660 video type = VIDEO TYPE CGA; // % & B R2KA(CGA) .
661 video mem end = 0xba000; // BB N AT AR v ik
662 display desc = “#CGA”; // BB SR HR AT H
663 }
664 }
665
666 /% Let the user known what kind of display driver we are using +*/

/% AR P ATERATIEAEALT 2K BoRIKSIFR T */
667
/) FERRREAT EAR R SR RR TR AR . SR G T R S B BRI A I A A AL
[/ ER BoRiRER display ptr fREIFFEZE AT AN ZE 4 DAL BN FERTR 2 AN, BRI 8) .

668 display ptr = ((char *)video mem start) + video size row — 8;
/] REEA TR R T TR, HAEE AN ER RS A T
669 while (kdisplay desc)
670 {
671 *kdisplay ptr+tt = *display desc++; // T
672 display ptrt+; /) BHEN T AE .
673 }
674
675 /% Initialize the variables used for scrolling (mostly EGA/VGA) %/
/% WA TR BE R AL & (2] T EGA/VGA) =/
676
677 origin = video mem start; // BRI Bos WA H L
678 scr_end = video mem start + video num lines * video size row; // WEREZERNAEHE,
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679 top = 0; [/ BT

680 bottom = video num lines; /] BIRAT S

681

682 gotoxy (ORIG X, ORIG Y) ; /] WIEHICHRALE x, y FIR IR N AEALE pos.
683 set_trap gate (0x21, &keyboard interrupt); // BB HEE A WIFEBETT.

684 outb p(inb_p(0x21)&0xfd, 0x21) ; // B 8259A WS TR T bR, FUF TRQL.
685 a=inb_p(0x61) ; // FEIRELHUEEAS 5 ] 0x61 (8255A ¥ 11 PB) .
686 outb_p(a|0x80, 0x61) ; /) BEEAREE TR (6 7 B4

687 outb (a, 0x61) ; // PRAVFERL AR, LS SRR AR AT

688 }

689 /* from bsd-net-2: */

690

VAR TR < P
// AL 8255A PB i I KIAL 1 FIAL 0.
691 void sysbeepstop (void)

692 {
693 /% disable counter 2 %/ /* ZEILiEm 48 2 %/
694 outb (inb_p(0x61)&0xFC, 0x61);
695 }
696
697 int beepcount = 0;
698
// JT IS

// 8255A 5 PB S AL 1 AR A &8 B0TT T M5 55 A2 0 HIAE 8253 5E I 8 2 T IE 5, g I A1
// S kB A, ME AR RS R RIIR . LBy e aslgeny, FREPID: eI F)E PB
/)AL TR O CEAL) , ARG B B e I s A ik — 2 I e IR B eg

699 static void sysbeep(void)

700 f{

701 /* enable counter 2 #/ /* JFJAEm 4% 2 %/

702 outb p(inb p(0x61) |3, 0x61);

703 /% set command for counter 2, 2 byte write */ /% X EEN 2 md */
704 outb p(0xB6, 0x43);

705 /% send 0x637 for 750 HZ */ /+ VEMZ N T50HZ, HIGIEE FHE 0x637 */
706 outb p(0x37, 0x42);

707 outh (0x06, 0x42) ;

708 /% 1/8 second #/ /% WEWGIFIAIY 1/8 Fb */

709 beepcount = HZ/8;

710 }

711

6.8.3 HEER

6.8.3.1 BREHIFRIE

TX AN RN PR e B R T U B o 4638 T MDAL CGA. EGA 1 VGA o il 1) 18 F gw A ot 11,
X2 AR S CGA A MC6845 (e sy, LAMA AR MisZ. ALl CGA/EGA/VGA )i
(0x3d0-0x3df) AFIREAT U, MDA )% 52 0x3b0 — 0x3bf.

X RRAT MR NIEAL BOE . LS En RINRG IR A4S, PR T BB 1 o i

AAEHEL— (c0-r1T), ARIFHBHE BIUHR A (A . B - 0 500 A AR D RE U et
R A AR TR
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Fz CCAmOFHFRAMEIER

i 11 B/5 | AR

0x3d4 |5 CRT (6845) 5| 5 7. F T UL FEIid i 1 0x3b5 Uy [a] 1) 5 A K 75 17 2
(r0-r17) .

0x3d5 = CRT (6845) £ 4 27 frdts o HP B 4748 r12-r15 & v DAL,
BB ZFAT AR ThRE VL L R 3R .

0x3d8 /g | B AR

7 7-6 AKH;

7 5=1 FOVFINAR;

£i7 4=1 640%200 LRI

7 3=1 FVFIAN;

fir 2=1 BfA IR,

fir 1=1 EERL: =0 SCAKEI

£ 0=1 80425 SUAML; =0 40%25 SUARIA .

0x3d9 BL/5 | CGA WM A fids . EFITRHIIER.
7 7-6 AH;
fi7 5=1 WiHERLE: 5 (cyan) . % (magenta) . M (white);

=0 WE e, 4 (red). 4t (green). ¥ (blue);
fir 4=1 W REE . SUARY SR,
£ 3=1 W5 Bor 40425 HIEUHE. 3204200 Y 5. 6404200 (IR i,
fi7 2=1 GRZIfh: 40%25 FIIUHE. 320%200 fEE HE. 640%200 FHT 5¢;
7 1=1 BoREE . 40%25 [KIUHE. 320%200 K75 5. 640%200 (K115
f7 0=1 BRiifh: 40%25 (IUHE. 320%200 fEF 5t 640%200 FHT 5%

0x3da B CGA IR T 1748 -

7 7-4 KH;

£ 3=1 7ra H R B

B 2=1 JEEETFIROCH; =0 JEEETTF CHH

£ 1=1 EEEW AR

£ 0=1 WJUAATIERVI M BRNAE; =0 A EAE ] B A7

0x3db = HEECEB A (BACETAAE).

0x3dc B/ | MBEDLEUY GREDLERIEATH0.

MC6845 PIEREIIE B 1788 RWIIA1E

' | BEK FAAT B/E | 40%25 £ | 80%25 i | B
r0 | KRR R FIF 5 0x38 0x71 0x38
rl | KT ERERFEL S = 0x28 0x50 0x28
r2 | KPEFEEAE S = 0x2d 0x5a 0x2d
T3 IR [R]85 ik v o J8E TR 5 0x0a 0x0a 0x0a
rd | EEHFEFRE FRT | E Ox1f Ox1f 0x7f
r5 | EEFPIK T AT | 5 0x06 0x06 0x06
r6 | WHBRERFH T |5 0x19 0x19 0x64
r7 EERACILZ DALY FRAT | B Oxlc Oxlc 0x70
r8 AT/ BATIEFE H 0x02 0x02 0x02
r9 | BKHRITEL FIHAT | 5 0x07 0x07 0x01
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rl0 | JEFRITFURALE AT | 5 0x06 0x06 0x06
rll | JEFREi AL E AT | 5 0x07 0x07 0x07
rl12 | BRI E () 5 0x00 0x00 0x00
r13 | WoR WAL E (IR 5 0x00 0x00 0x00
rld | JebR Y ETALE (R /5| AR

r15 | Sk S Hr e E (%) /5

rl6 | L YHTALE (R {5 GRS

rl7 | JEEEMHIE () 5

6.8.3.2 RFRIR(EIRIE

VTR AR W 6 58 TTURAT AN EE RAT IR —BSCAR  7 1R)_ERS 3 (1) 343 scrol 1 up) 8RR 30 (7 T
L3l scroll down) , WIHUKS 5E A 1E 2 Wom WAE BT N BRAE N A I — AN DG, IS 2K R s N m EF%
R W s A7 ) SR8l KB A 25 1) T A s REKE o L n) R 8l . (ERE b it 2 Fop ik B o
A P R AP IR LAAT B origin DLACHERE P A AR T o S0 T XX P A 45 11 B P P O

XTI ), BRI 1) 7R W AE T T ) T A Sl S TR AE o ARG T 2 IR IR, AR BIGS Y,
HT B S I N AR ERA B AR AAE BoR WA UG S (video_mem_start) MRS E video mem_end Z[1], Hf
2 T B A R P g R AR R AL BRI AT o AER 060 N BERE () N AE AL B ) R RSN T SE
B 7 WA R 3 (video_mem _end) XA, 75 ZER S0 N 27 A7 P B . DALRAIE BT A 24 10 B
AR R NAEIE N o AR G oL, e R RS Y. () N A7 s 3 21 S Br 7 W AF ) T
A7 B AL (video mem start) .

FEFP L BRI AL B RE 7 =203 T o 1 G B DR A AR 7 B origing A A It IV ik A £ 08l

A 7R A AR (video_mem_end) W1 SR HE AI0RE DR 6t I (14 P9 A7 i A% 3 21 52 B 1878 N AF K T4
FrEAL (video mem start); fJa X35 b b HHOLRGHAT ISR A7 . W R s . Hb K
(a) RPN 55— Fifa] A58, 131 (b) X W 7 B 3l A A7 Hs I R O o

< BIRWNAF TR > <3 origin
oricinT
Hroorigin
JFRHE A 0 | — o ik
> %EEE%W ¥ <er end
$ | L — Tk
[er end z = SO
€ ser end \
A il
er pn\
¢ R N
A e ok 77

() K (b) Tl bt i o
B &R (scroll up) #E#{EREE

220



W6 PR ASIKEIFEY  linux/kernel/chr—drv/

o) NGB BRI EAE S 1 B R, B EX PR SREMEOL, JUR M TR B, Do
it BB, JF HAE DR BB K A A8 H S 7 A A I o 008 B e i N AE DR T 2380
B Whos W AF IR AR A o

6.8.3.3 ANSI ¥ UZHIFF

LB A PIRB A TIRE, 2 BIE TSN BRI 4% CRESD) A B (R a8) « IR H YRS
Pl a4, AR AT — E BRI AR AULAE FEAE s — A4 WX F 7, Ut T Ll dy
AR ATEERR . VI o AR S . T BB P (KR AT AL B R, I T 6 28342 1
A HEAT SR A . WG B B TR RS &

P 248 ASCTT BB T35 11 32 44 (0x00 — Ox 1 8% 0-31) LA & 44 DEL (0x7f 8% 127), 2 LK
SKHR) ASCTT i o T H — AN g FEI I 2y 0 2 K FH L 10— AN ARV A 205, i e s 2 4
BAEET . Fltn, BT VT100 5 B 7 F i3 B 7225 W R R s,

T EHIFH

EHlTrRr | )\t | /N3 | Action Taken

NUL 000 0x00 Ignored on input (not stored in input buffer; see full duplex protocol).
ENQ 005 0x05 Transmit answerback message

BEL 007 0x07 Sound bell tone from keyboard

BS 010 0x08 Move the cursor to the left one character position, unless it is at

the left margin, in which case no action occurs

HT 011 0x09 Move the cursor to the next tab stop, or to the right margin if no further
tab stops are present on the line

LF 012 0x0a This code causes a line feed or a new line operation. (See new line
mode) .

VT 013 0x0b Interpreted as LF.

FF 014 0x0c Interpreted as LF.

CR 015 0x0d Move cursor to the left margin on the current line

SO 016 0x0e Invoke Gl character set, as designated by SCS control sequence

ST 017 0x0f Select GO character set, as selected by ESC ( sequence

XON 021 0x11 Causes terminal to resume transmission

XOFF 023 0x13 Causes terminal to stop transmitted all codes except XOFF and XON.

CAN 030 0x18 If sent during a control sequence, the sequence is immediately

terminated and not executed. It also causes the error character to be

displayed.
SUB 032 Oxla Interpreted as CAN.
ESC 033 0x1b Invokes a control sequence
DEL 177 0x7f Ignored on input (not stored in input buffer)

BHIFH L h ANST (GEEE FbrvE s American National Standards Institute) &5k br:
X3.64-1977, FEH A EFE th— L L P P40 ) — MR PR/ P 81, LB BIXAN P F1 I A 4
CATEZE R b, MR — e i ERlE, than, Bathe. MIBRTRF MIBRAT. AT adE
MNATEEEAE . ANST #2372 th LR — 285 EA T 3= 4
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FEHI P55 A5 (Control Sequence Introducer — CSI): Fon—MNERFH, SO T H.
ALY SR IS — RV A5 SR A, . 3%, — M CST #AEH ESC [

ZH (Parameter) : FANEE N A AR — N EUE .

HEZH (Numeric Parameter): Fon—MIUNSE, H n FoR.

S (Selective Parameter): FTM—Ihfe FEPEFE—ANTI6E, —H s £, W, A
HEZNRBESEI— NGRS B =B ER, RS Sr i LSR5 il CST sa;sb;sc F I/ER]
J£5 CSI sa F CSI sb F CSI sc F 584k,

SHF 7 H (Parameter String): M5 BIFIISEA T H

BME (Default) : MBAT AT € —AMEBEE S 0 h, Biaiee — 5 IREFHCHI{E.

a5 (Final character): HT&5#—/ Mg Lald= w41

IR MG T M AR, JRITE FRIgAMR BRI, ESC [ 0;4;7n

I3 FIRF
I3 FIRF
ESC [0 ;4 ; 7m
| A ? AL A
|
SHF T
s R
TR I LS P 51 B 2
Esc Seq Function
E[nA move cursor up n lines
E[nB move cursor down n lines
E[nC move cursor right n characters
E[nD move cursor left n characters
Eln move cursor to character position n
Elna move cursor right n characters
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Elnd move cursor to line n

Elne move cursor down n lines

E[nF move cursor to start of line, n lines up
E[nE move cursor to start of line, n lines down

Ely;xH Move cursor to x, v E[H homes cursor
Ely;xf Move cursor to x, y
E[nZ Move cursor back n tab stops
E[nL Insert n blank lines
E[n@ Insert n blank characters
E[nM Delete n lines
E[nP Delete n characters
E[nJ Erase part or all of display:
n = 0 from cursor to end of display,
n = 1 from begin of display to cursor,
n = 2 entire display.
E[nK Erase part or all of line:
n = 0 from cursor to end of line,
n = 1 from begin of line to cursor,
n = 2 entire line.
E[nX Erase n characters

E[nS Scroll display n lines up (forward)

E[nT Scroll display n lines down (reverse)
E[nm Set character attributes:

n = 0 normal attribute (all off)

n = 1 bold

n = 4 underscore

n = 5 blink

n = 7 reverse

n = 3X set foreground color

n = 4X set background color

X = 0 black X =1 red

X = 2 green X = 3 brown

X = 4 blue X = 5 magenta

X = 6 cyan X = 7 white

You can set more than one thing by separating them with a
semi—colon. eg. E[0;1:33:40m

Els Save cursor position

Elu Restore saved cursor position

E means 0X1B

if n is 0 then it can also be left off

E[0] == E[J
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T E BEFHALE S (nath)

7.1 BhE

5% linux/kernel/math B3R

Name Size Last modified (GMT) Description

=N Makefile 936 bytes 1991-11-18 00:21:45

math_emulate.c 1023 bytes 1991-11-23 15:36:34

7.2 Makefile 34

7.2.1 ThgEHEIR

7.2.2 KADERE

B linux/kernel/math/Makefile 314

Makefile for the FREAX-kernel character device drivers

Note! Dependencies are done automagically by 'make dep’, which also
removes any old dependencies. DON'T put your own dependencies here
unless it’s something special (ie not a .c file).

| [o [O1 |v> [ DO [—
H H H H H H H H R

FREAX (Linux) P % 7455 5 7% DR S FE 7 1 Makefile U1
WE ! WKl R M make dep” HENHEHATHI, ©H4 ESIEBIERIKEUE . ANEERE K
#OMH O RS RUBCEIX B, BRAE SR SCHER) (BRI —AN ¢ SCHRIE R

AR =gar  # GNU [ Z@EHISCARAREERR Y, TR0y A& LA S VRS SO R il LA

AS =gas  # GNU HIC4ife .

LD =gld  # GNU HUEERERL T

LDFLAGS =-s —x # EHFETFIAMSE, —s Bl XA a /A 56 8 . —x WERATE RS .
cC =gcc  # GNU CiBZgwitoe.

# R AT CHIRRETIEI. —Wall BoRAra e EEE; —0MMAEDT, PAARRS K BE P AT I ] 5
# —fstrength-reduce LALIGAPATAUYS, HEBREL A H; —fomit—frame—pointer 44 BE{RAF AN L
# MMHESLSREL; —fcombine-regs B IFAA7as, WM AAasRIEH; ~finline-functions ¥4 HT fij
# SR R AR ISR N AP —mstring—insns Linus B CHMARALIEDT, BUSAFAE

—
(=N Nejloo]

—_ [
DO |—

1

w
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—_
S

—
(@)}

—_
[op}

—
-3

SYytes
O [© [0

[N
—_

# —nostdinc —I../include AMEHERNER AL HELE SO, MR E Hax g (. /.. /include) .
CFLAGS =-Wall -0 —fstrength-reduce —fomit-frame-pointer —fcombine-regs \
—finline—functions —mstring—insns —nostdinc —I../../include
# CHTALFIETT, —E HizAT C Arsbs, XPra R i C B P T TAL 3 JF 45 b 21 25 I i th 2 br vt
# S ER E R ey —nostdine —1.. /.. /include [A]HT.
CPP =gcc —E —nostdinc -I1../../include

# NI R 7R make AR T -4 B A 1. ¢ SCPFgR IR AR s VERRESY . UK fir &
# JR1E gee KM CFLAGS Prfig & Mk it C AU G B Jm AREAC s 1k (=S) , i~
# AR C S R R AR S o BRI LR BT 2 IRV G R e SO 44 2 T € SR A4
# LB b s JE8. —o Rona i U AR, Hirbx s (HiSe) & H3h H AL,
# SRS ek, IXRRLERF G & ¢ IS,

.C.S:

$(CC) $(CFLAGS) \

-S -0 $*.s $<
# NIRRT, s ILgRFE R SO PR . o HAR . 22 472 52BN 84 I Bk a4 .
.S.0:

$(AS) —c —o $*.0 $<
.c.o: # KRR, * o X% 0 HFRSUME. A TSR

$(CC) $(CFLAGS) \

-c —o $*.0 $<

DO DO DO DO DN
SIS RSN

W DN DD DN
RN

W |
DO [—

33
34
35
36

OBJS = math emulate.o # o LHPR AR 5 OBJS.

math. a: $(0BJS) # 7EA T AU g OBJS Ja A H T THI M A 1EH 8 H Ax math. a SO
$(AR) rcs math.a $(0BJS)
sync

# FIEUNE T TAE. 4347 nake clean’ B, staHUT FHIPIGS, ZBTE %
# ORISR e TN A A, R A R ZME AR SO, I A BRIER S R .
clean:

rm —f core *.o0 *. a tmp make

for i in *.c;do rm —f “basename $$i .c .s;done

# RS HARECIHIU A TR S S 2 T R S R . kR
# A R R R T sed X Makefile SC/F CRIEARSCHE) SEATALEE, HrH A MIER Makefile
# SO #4# Dependencies’ AT/EHIMETETT, FAERK tmp_make G 3. 2RJE X kernel /math/
# H NWBEAS C SCHHAT gee TIAbBEERAE.
# M AR VR TAL FERE P 4 H R RS H AR SCAFAH SRR, I HOX Se R 755 make 572
# TR, TUACHERFRE S A make FEIU),  HCGE SR R A M IR FR I SCAE R H AR
# SCHRA N B AR OC R - S AL T Sk SO F R . HE A 3 45 SRS I 211
# SCfF tmp make HY, AR JEREX I N SCEE S I EOR 1) Makefile SCA.
dep:

sed ’ /\#\#\# Dependencies/q < Makefile > tmp make

(for i in *.c:;do echo -n “echo $$i | sed "s,\.c,\.s,” 7 7: \

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

43 ### Dependencies:
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7.3 math-emulation.c 12JF

7.3.1 Thaefmik

7.3.2 REZERE
B|Z% linux/kernel/math/math emulate.c F&FF

1 /%
2 # linux/kernel/math/math emulate. c
3 #
4 * (C) 1991 Linus Torvalds
5 #
6
7 /%
8 * This directory should contain the math-emulation code.
9 #* Currently only results in a signal.
10 #/
/%
* % H NS HeA AU . H AT E—AME
*/
11
12 #include <signal.h> [/ AT IR UF SRS, AT SR DL T A e A
13
14 #include <linux/sched.h> // WEERFRICAM:, & L TAES45H task struct. HIAHES 0 %,

/) AT A SR S B8 BN SR N I G eR R E
include <linux/kernel.h> // W%kt &ALk FH R BT IRE & L.
include <asm/segment.h> // BtHEAESLICIF. 8 LT A KB A A7 e AE R AN I g pR 4L

1

Sle s
H

//// b B2 F R EL
// AR B C BRi%L, 2L (kernel/math/system call.s, 169 47).

18 void math emulate (long edi, long esi, long ebp, long sys call ret
19 long eax, long ebx, long ecx, long edx,

20 unsigned short fs,unsigned short es,unsigned short ds,

21 unsigned long eip, unsigned short cs, unsigned long eflags
22 unsigned short ss, unsigned long esp)

23 {

24 unsigned char first, second;

25

26 /#* 0x0007 means user code space #*/

/% 0x0007 7R F ARG A5 1] */

// EFETF 0x000F RonTE oA R P HIAFF R 5 1ME=1, BIRASZE] . Wk BT A7 2% cs AT 0x000F
/] WIRIR es — R WAZARIDIEBERT, AN 2N, MM, SR cs:eip H, FERER
/) AR TR BRI, RIEHEANTEHUIRES

27 if (cs != 0x000F) {
28 printk ( “math emulate: %04x:%08x\n\r’, cs, eip);
29 panic( “Math emulation needed in kernel”) ;
30 }
// WO P s X HERR AL Cirst Ml second, B niXSeHdl, Heh R BT AR (S 5 SIGFPE.
31 first = get fs byte((char *) ((*&eip)+t));
32 second = get fs byte((char *) ((k&eip)++));
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33 printk ( “%04x:%08x %02x %02x\n\r’, cs, eip—2, first, second) ;
34 current—>signal |= 1<<(SIGFPE-1);

35}

36

//// TR ES A 3 bR

// P ACEEFE RS C B, 2L (kernel/math/system call.s, 14547),
37 void math_error (void)
38 f

// MRS TR S . (LUAESERP B ) BRI A b . AR SR TAL 7.
39 ~asm__ ("fnclex”);

/) WER EAMES AR P b BEES, W) a) EAMT S5 A P B8 7 A5 5

40 if (last task used math)

41 last task used math->signal |= 1<<(SIGFPE-1):
42 '}

43
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% 8E ARG (fs)

8.1 #tik
Name Size Last modified (GMT) Description

Makefile 5053 bytes 1991-12-02 03:21:31 m
@ bitmap. ¢ 4042 bytes 1991-11-26 21:31:53 m
81 block dev.c 1422 bytes 1991-10-31 17:19:55 m
buffer. ¢ 9072 bytes 1991-12-06 20:21:00 m
@ char_dev. c 2103 bytes 1991-11-19 09:10:22

Ig exec. ¢ 9134 bytes 1991-12-01 20:01:01 m
fentl. ¢ 1455 bytes 1991-10-02 14:16:29 m
@ file dev.c 1852 bytes 1991-12-01 19:02:43 m
Ig file table.c 122 bytes 1991-10-02 14:16:29 m
inode. ¢ 6933 bytes 1991-12-06 20:16:35 m
@ ioctl.c 977 bytes 1991-11-19 09:13:05

I% namei. c 16562 bytes 1991-11-25 19:19:59 m
open. ¢ 4340 bytes 1991-11-25 19:21:01 m
@ pipe.c 2385 bytes 1991-10-18 19:02:33 m
I% read write.c 2802 bytes 1991-11-25 15:47:20 m
stat. c 1175 bytes 1991-10-02 14:16:29 m
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super. ¢ 5628 bytes 1991-12-06 20:10:12 m

[j truncate. c 1148 bytes 1991-10-02 14:16:29 m

8.2 Makefile 3z
8.2.1 Thgefmik

8.2.2 RiZEH
5k linux/fs/Makefile X

1 AR =gar B GNU I bR FERE R, T TG . B DO TR S L 1T

2 AS =gas  # GNU [V 4nRE)F.

3 CC =gcc  # GNU C i gniras.

4 LD =gld  # GNU [fEHFEF.
# COmiFFETiEnl. —Wall BRI EE(EE: —0 MRALIEDL, VLA ARRE A B FOPAT I [ 5
# —fstrength-reduce FALTEIAPATICHY, HiFRE L L &, —fomit—frame—pointer & WS LRAEAN AL
# MIHEZRIE4EL; —fcombine—regs & if %7 fFds, /DT AEasISHM#H; —mstring—insns Linus HC
& BENmPeAkIED, PUSAEEH; —nostdince —I../include ANME HERIAEAS 40L& 304E, Tff

+H

MIXEEE HxP (. /include) o
CFLAGS =-Wall -0 —fstrength-reduce —fcombine-regs —fomit-frame-pointer \
-mstring—insns —nostdinc —I../include

o o

# CHATHLIETT . —E HUgAT C aribE, XHraHeE i C F2/P AT A 2 354 b 2 25 e ) B b i
# B EIRER M e, —nostdine —I.. /include [A]H]
CPP =gcc —E —nostdinc -I../include

# N AR 7R make AR R T A28 BT A . ¢ SCPFG R R s IERESY o i A &
# J51E gee KM CFLAGS Frfig s Mk ions C AL 4 ¥ Ja A TC gl 1k (=S) , M4
# AR C ST R IR AR ST o BRI DL B BT AL BRI R 77 SCAF 442 it € SCE 4
# LR c M. s At —o R a st SCrr 4 mc. Hrpdx s (2$e) & [z Hird s,
B SURRE — Nk, IXHRRERT & 4 ¢ 30

9 .c.s:
10 $(CC) $(CFLAGS) \
11 -S -0 $*.s5 §<
# BT *. ¢ U PRk, o HARSOM . ANHETIES:.
12 .c.o:
13 $(CC) $(CFLAGS) \
14 —-¢ -0 $*. 0 ¥
# RN RSAG T, s IEGFET SO PR R o HIARSCIF. 16 4702 SEBLZHR AR 1 H Ay &
15 .s.o0:
16 $(AS) -0 $x.0 §<
17

230



W8 = WAL linux/kernel/fs/

# o MCH bR AR & 0BJS,

18
19
20
21

0OBJS= open.o read write.o inode.o file table.o buffer.o super.o \
block dev.o char dev.o file dev.o stat.o exec.o pipe.o namei.o \
bitmap.o fentl.o ioctl. o truncate.o

#AEAT T OGHRIEAT OBJS JA AL T IR fiy 38 i H A f's. o

22
23
24

26
27
28

fs.o: $(0BJS)
$(LD) -r —o fs.o $(0OBJS)

# RN PSR T, S3AT make clean’ I, #haiiT 2627 1T L4, ZBRITH S F
#OERA MRS T em’ SESCPEIMBR A, BRI 5 SCR RIS AL SO, IF HA B IHER(E -

25 clean:
rm —f core *.0 *. a tmp make
for i in *.c;do rm —f "basename $$i .c .s;done
# A H bR eI TR A S SO 2 RO G R . TR R
# AT R ALY sed X Makefile SCfF GXHRIE A ) BATAEE, FH W MER Makefile
# S #tt# Dependencies’ 17 AT AAT CRIIM 35 FFEARIAT) » FEAEK tmp_make
# I SR BOATHIMERD o ARJEXT s/ H& FIEE—A C ST gee TRALEEHRAE.
# M AR S VR TAL BERE P 4 H R AN H AR SCAFAH SRR, I HOX Se R 755 make 572
# X TN, TRALER AR 4 S make RN, LA SR 2 A N VR AR SO H b
# SO A4 N AR OC R —— 1 S AL P AT Sk SO HI AR o FE A 3 & SR8 n 2111 B
# SCfF tmp_make ", AR JE KRG I SO EGET I Makefile ST
dep:
sed ' /\#\#\# Dependencies/q < Makefile > tmp make
(for i in *.c;do $(CPP) M $$i;done) >> tmp make
cp tmp _make Makefile
##t# Dependencies:

bitmap.o : bitmap.c ../include/string.h ../include/linux/sched.h \
../include/linux/head.h .. /include/linux/fs.h ../include/sys/types.h \
../include/linux/mm. h .. /include/signal.h ../include/linux/kernel.h

block dev.o : block dev.c ../include/errno.h ../include/linux/sched. h \
../include/linux/head.h .. /include/linux/fs.h ../include/sys/types.h \
../include/linux/mm. h .. /include/signal.h ../include/linux/kernel.h \
../include/asm/segment. h .. /include/asm/system. h

buffer.o : buffer.c ../include/stdarg.h ../include/linux/config.h \
../include/linux/sched. h ../include/linux/head. h .. /include/linux/fs.h \
../include/sys/types. h ../include/linux/mm. h ../include/signal.h \
../include/linux/kernel.h ../include/asm/system. h ../include/asm/io. h

char dev.o : char dev.c ../include/errno.h ../include/sys/types.h \
../include/linux/sched. h ../include/linux/head. h .. /include/linux/fs.h \
../include/linux/mm. h .. /include/signal.h ../include/linux/kernel.h \
../include/asm/segment. h .. /include/asm/io. h

50 exec.o : exec.c ../include/errno.h ../include/string.h \

../include/sys/stat.h .. /include/sys/types.h .. /include/a.out. h \
../include/linux/fs.h .. /include/linux/sched. h ../include/linux/head.h \
../include/linux/mm. h .. /include/signal.h ../include/linux/kernel.h \
../include/asm/segment. h

fentl.o : fentl.c .. /include/string.h .. /include/errno.h \
../include/linux/sched.h .. /include/linux/head.h ../include/linux/fs.h \
../include/sys/types.h ../include/linux/mm. h ../include/signal.h \
../include/linux/kernel.h ../include/asm/segment.h ../include/fentl. h \
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59 ../include/sys/stat.h

60 file dev.o : file dev.c ../include/errno.h ../include/fcntl.h \

61 ../include/sys/types.h ../include/linux/sched.h ../include/linux/head.h \
62 ../include/linux/fs.h ../include/linux/mm.h ../include/signal.h \

63 ../include/linux/kernel.h ../include/asm/segment.h

64 file table.o : file_table.c ../include/linux/fs.h ../include/sys/types.h
65 inode.o : inode.c ../include/string.h ../include/sys/stat.h \

66 ../include/sys/types.h ../include/linux/sched.h ../include/linux/head.h \
67 ../include/linux/fs.h ../include/linux/mm.h ../include/signal.h \

68 ../include/linux/kernel.h ../include/asm/system. h

69 ioctl.o : ioctl.c ../include/string.h ../include/errno.h \

70 ../include/sys/stat.h ../include/sys/types.h ../include/linux/sched.h \
71 ../include/linux/head.h ../include/linux/fs.h ../include/linux/mm.h \

72 ../include/signal.h

73 namei.o : namei.c ../include/linux/sched.h ../include/linux/head.h \

74 ../include/linux/fs.h ../include/sys/types.h ../include/linux/mm. h \

75 ../include/signal.h ../include/linux/kernel.h .. /include/asm/segment.h \
76 ../include/string.h ../include/fcntl.h .. /include/errno.h \

77 ../include/const.h ../include/sys/stat.h

78 open.o : open.c ../include/string.h ../include/errno.h ../include/fentl.h \
79 ../include/sys/types.h ../include/utime.h ../include/sys/stat.h \

80 ../include/linux/sched.h ../include/linux/head.h ../include/linux/fs.h \
81 ../include/linux/mm.h ../include/signal.h ../include/linux/tty.h \

82 ../include/termios.h ../include/linux/kernel.h ../include/asm/segment.h
83 pipe.o : pipe.c ../include/signal.h ../include/sys/types.h \

84 ../include/linux/sched.h ../include/linux/head.h ../include/linux/fs.h \
85 ../include/linux/mm.h ../include/asm/segment.h

86 read write.o : read write.c ../include/sys/stat.h ../include/sys/types.h \
87 ../include/errno.h ../include/linux/kernel.h ../include/linux/sched.h \
88 ../include/linux/head.h ../include/linux/fs.h ../include/linux/mm. h \
89 ../include/signal.h ../include/asm/segment. h

90 stat.o : stat.c ../include/errno.h ../include/sys/stat.h \

91 ../include/sys/types.h ../include/linux/fs.h ../include/linux/sched.h \
92 ../include/linux/head.h ../include/linux/mm. h ../include/signal.h \

93 ../include/linux/kernel.h ../include/asm/segment.h

94 super.o : super.c ../include/linux/config.h ../include/linux/sched.h \

95 ../include/linux/head.h ../include/linux/fs.h ../include/sys/types.h \
96 ../include/linux/mm.h ../include/signal.h ../include/linux/kernel.h \
97 .. /include/asm/system. h ../include/errno.h ../include/sys/stat.h

98 truncate.o : truncate.c ../include/linux/sched.h ../include/linux/head.h \
99 ../include/linux/fs.h ../include/sys/types.h ../include/linux/mm. h \
100 .. /include/signal.h ../include/sys/stat.h

8.2.3 HEEE

8.3 bitmap.c 2%

8.3.1 Ihgefmik
ZRE FE A FACRE 1 W AR R (R X B 1A .
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8.3.2 AR
5Iz% linux/fs/bitmap. c #2/F

1 /%
2 # Iinux/fs/bitmap. c
3 #
4 * (C) 1991 Linus Torvalds
5 #
6
7 /# bitmap. ¢ contains the code that handles the inode and block bitmaps #/
/* bitmap. ¢ FE/F S A AREE 1 N ARG ERAT B ARED */
8 #include <string.h> [/ TFRTERCROCE . BEE CT B SR TAT AR R AR R RN BRI
9 /) EEAFH T H A ) memset () BREL.
10 #include <linux/sched.h> // R, & X TAES450 task struct. HIGHATES 0 %,

/) AT R SRR T S A5 RIS G pR 2
11 #include <linux/kernel.h> // WM. &H LN %E H RSN IR E Lo

//// Fsfg el (addr) &b )—HRNAEHE T IRAIC e T2 .
// HiN: eax = 0, ecx = FHEIh A/ BLOCK SIZE/4, edi = addr.
13 #define clear block(addr) \

14 asm  (“eldin|t”\ // EIT AL

15 “rep\n|t”\ // EEPAITAE SR (0D

16 “stosl” \

17 22 7a” (0), “¢” (BLOCK SIZE/4), "D~ ((long) (addr)): “cx”, “di”)
18

//// EALER E HURE T AR A ne AN ARAS AL I LERRAL (ne T RAKT 321 ) o IR AR EREEAL (0 B 1)
/) EiN: %0 - eax GRIFME), %1 — eax(0); %2 - nr, fifmfE{d; %3 - (addr), addr HJNZE.
19 #define set bit(nr, addr) ({\
20 register int res asm (“ax”); \
21 asm___ volatile (7btsl %2, %3\n\tseth %%al”: \
22 "=a” (res): 77 (0), 7 (ar), ‘m” (x(addr))); \
23 res;})

// /) AR LT AR S ne AL AWMFS AL LR o IR [P R ERARE A2 R e i (L B 0D
/) N %0 - eax GRFME), %1 - eax(0); %2 - nr, {IMFB{EH; %3 - (addr), addr FIRNZE.
25 #tdefine clear bit (nr, addr) ({\
26 register int res asm (“ax?); \
27 _asm__ _ volatile (“btrl %2, %3\n\tsetnb %%al”: \
28 "=a” (res):”” (0), r” (nr), "m” (*(addr))); \
29 res;})

//// M addr HEEFEEE 1A 0 {H LEERAL .
/) N %0 — ecx GRIAMED) ;5 %1 — ecx(0); %2 - esi(addr).
// FE addr 8@ R TTaR A B v S 658 1 N2 0 I ERRsEE, JF6 R addr i) ELRFA AR A (ELIR [1]

31 #define find first zero(addr) ({ \

32 int _ res; \

33 asm_ (“cldin”\ // T A

34 “I:\tlodsI\n\t” \ // W lesi]=Deax.

35 “notl %%eax|\n|t” \ // eax PEEALEU -

36 "bstl %heax, %%edx\n\t”\ // WAL 0 FHE eax HiE 1 HIEE 1AM, HAWEEEDedx.
37 “je 2f\n\t”\ // IR eax A 0, W HTEEE BARS 2 Ak (40 47) .
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38 “addl %%edx, %%ecx\n\t” \ // BN ecx (ecx HURALEI TP AN 2 0 B LERFT 1 7% (1)
39 “jmp 3f\n”\ // TR BIRR T 3 AL (A5 .

40 "2:\taddl $32, %%ecx\n\t”\ // WAAEE] O LB, WPKE ecx Ik 1 AN FE RN s = 32,
41 “empl $8192, %%ecx\nlt”\  // CEFMHT 8192 AL (1024 FH5) THh?

42 “j1 1b\n” \ /) EEEAERGE 1 PdE, W Ak BbR S 1AL, 4Rsk.
43 73:7\ // G, I ecx PRI E .

11 e (res):%e” (0), 7S (addr) : “ax” “dx” “si”): \

45  res;})

46

//// B & dev BEEHE X P 2R block.
// BAEEE B block B B ELAFAT
47 void free block(int dev, int block)

48 {
49 struct super block * sb;
50 struct buffer head * bh;
51
/) MBEE dev BUBZRPL, 0 RAR € WsANFEAE, WA IERL.
52 if (! (sb = get_super(dev)))
53 panic(“trying to free block on nonexistent device’);
[/ EHERYCGN T E AR B KT BRI, R, SERL.
54 if (block < sb->s firstdatazone || block >= sb—>s nzones)
55 panic(“trying to free block not in datazone”);
// M hash R FHEAZIEIE . EHB T AW HASNE, IHE B SONERbR S, BBaZEdE .
56 bh = get hash table(dev, block) ;
57 if (bh) {
58 if (bh->b count != 1) |
59 printk(“trying to free block (%04x:%d), count=%d\n’,
60 dev, block, bh—>b_count) ;
61 return;
62 1
63 bh—>b_dirt=0; [/ BAINE (EAESO ARE&EAL.
64 bh->b_uptodate=0; /] BALEHhRE .
65 brelse (bh) ;
66 }

// W block fEHHE X IF AR NIEHEIS O 1 ITHAETED o RJEXNE Y (K BD A7 B THAE,
/) AL B AL o 08 I LR RO BRI 0, T ER S, ZEAL.

67 block —= sb—>s firstdatazone — 1 ; // block = block = (  -1) ;
68 if (clear bit (block&8191, sb—>s zmap[block/8192]->b data)) {
69 printk ("block (%04x:%d) 7, dev,block+sb—>s firstdatazone-1);
70 panic (“free block: bit already cleared”);
71 }
// BN AR T 22 i X 8 b &
72 sb—>s zmap[block/8192]->b dirt = 1;
73}
74

/Y dev HUEANBEER (BEEER, KBD . RS HRE .
/) B EIBEE block (VB HE R I HUART
75 int new_block (int dev)

76 {

i struct buffer head * bh;
78 struct super block * sb;
79 int i, j;

80
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[/ N B dev BUBBZHL, WIRFRE &AL, M EIEHL

81 if (! (sb = get super(dev)))
82 panic(“trying to get new block from nonexistant device”);
/) FAREEEAIE, FHRE A 0 LA, SFRRE L, SRPUSCE 2T . .
83 j = 8192;
84 for (i=0 ; i<8 ; i++)
85 if (bh=sb->s zmapli])
86 if ((j=find first zero(bh->b_data))<8192)
87 break;

/IR AR e BAR B (1>=8 B j>=8192) B (i Kl BT 7 A 2 i o4 (bh=NULL) I 32[1] 0,
// AR GEAENZERIY .
88 it (i>=8 || tbh || j>=8192)
89 return 0;
/] WE R RPN R B I EEREAL, R Y R AL D B, WS, SEAL.
90 if (set bit(j, bh->b data))
91 panic (“new block: bit already set”);
[/ EX NG IX P CAE SR . AU AR PR T e KRR AR R, T W 4 e 1 AR A
[/ R NRE AR ERNG RE 0, B

92 bh—->b_dirt = 1;

93 j += i%8192 + sb—>s firstdatazone—1;

94 if (j >= sb—>s nzones)

95 return 0;
// A B R e (BRAE) o W R RIOBERL.

96 if (! (bh=getblk (dev, j)))

97 panic ( “new block: cannot get block”) ;
/) BB I T EON A 1o A ZEHL.

98 if (bh->b_count != 1)

99 panic ( “new block: count is != 17);

/) SRS, R R AR DA IR . AR RO N, RS
100 clear block (bh->b_data) ;

101 bh->b_uptodate = 1;
102 bh->b dirt = 1;
103 brelse (bh) ;

104 return j;

105 }

106

/) BRRE 1 .
/) SEROREIN § 7 A P A

107 void free inode(struct m_inode * inode)

108 {
109 struct super block * sb;
110 struct buffer head * bh;
111

// BRRE T W S AEREF=NULL, R .
112 if (!inode)
113 return;

[RGB T TBO 0, BT R, WL 0 A N 1 W A AR, IR L

114 if (linode—>i dev) {

115 memset (inode, 0, sizeof (*inode)) ;
116 return;

117 }

// R 1 SO LSRRI, WIABER, BN IR R, BERL.
if (inode—>i count>1) {

[
—
co
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119 printk (“trying to free inode with count=%d\n”, inode->i_count) ;
120 panic ( “free inode”);
121 }

[/ WSO H s WOE AR 0, WIFIRIEA I & SO B SIS % s, ANOREIG TR 12058 9] 45
122 if (inode—>i nlinks)

123 panic(“trying to free inode with links’);
/) WL TR A R, MR B 2 AR AT
124 if (! (sb = get_super (inode—>i dev)))
125 panic(“trying to free inode on nonexistent device’);
/) AR RS =0 BOR TR B W AR, WIS (0 5 1 W AR B ATHD
126 if (inode->i num < 1 || inode->i num > sb—>s ninodes)
127 panic(“trying to free inode 0 or nonexistant inode’);
[/ WRAZ 1 O N R A AN, R
128 if (! (bh=sb—>s_imap[inode—>i num>>13]))
129 panic (“nonexistent imap in superblock”);

/) BRL A R LY R B R B, IR LR A C 25 T 0, I H A

130 if (clear bit(inode—>i num&8191, bh—>b_data))
131 printk (“free inode: bit already cleared. \n\r”);

[/ E R PRSI DB SR, JRRE % 1 R AT A X

132 bh—->b_dirt = 1;

133 memset (inode, 0, sizeof (*inode)) ;
134 }

135

/11 Rve dev AL—AHT 1 TR IREHZORT 11 R E .
[/ AENAE 1 R IRIC AN 1 RER T, IR R R AN A R

136 struct m_inode * new inode(int dev)

137
138 struct m_inode * inode;
139 struct super block * sb;
140 struct buffer head * bh;
141 int i, j;
142
// MAAE 1 19 55K (inode table) HERHU—AN2 PR 1 49 5530 (inode) o
143 if (! (inode=get empty inode()))
144 return NULL;
// B E WA R R AR
145 if (! (sb = get_super(dev)))
146 panic (“new inode with un/mown devzce’)
// A1 R, SRS 0 Bk AL, SRS A SRIBUBRCE 1% 1T R RS
147 j = 8192;
148 for (i=0 ; i<8 ; i++)
149 if (bh=sb->s imapli])
150 if ((j=find first zero(bh->b_data))<8192)
151 break;

[/ R ARSI BB, s 7 1 BT AE ) G2 i B JE 2% (bh=NULL) ) 3R (7] 0, 3R (BATASH 1 580 -

152 if (0bh || j >= 8192 || j+i*8192 > sb—>s ninodes) {
153 iput (inode) ;

154 return NULL;

155 }

// B RGET 1T R 1 S AR LR, WS e A, WA
if (set_bit(j, bh->b_data))
panic ( “new inode: bit already set”);

/7B R TR G X BB bR

—
a1
»

—
1
3
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158 bh->b_dirt = 1;

/] WIRZ 1 R
159 inode—>1i_count=1; // SIS
160 inode—>i nlinks=1; // ST H sk A
161 inode->i_dev=dev; // 1 RITER AT
162 inode—>i_uid=current—>euid; // 1 EFTEA T id.
163 inode—>i gid=current—>egid; // M id.
164 inode->i_dirt=1; /] EAE SR EAL .
165 inode—>i num = j + i*8192; /) RN RS
166 inode—>i mtime = inode—>i atime = inode—>i ctime = CURRENT TIME; // ¥ & MWa],
167 return inode; // IRIANZ 1T RAREL
168 }
169
8.3.3 HERR

8.4 inode.c }EFF

8.4.1 ThfeHmiA
R AT AR 1 W IR, FEERR, B R B K B I SRR

8.4.2 ELER
F)F linux/fs/inode. c #2F

linux/fs/inode. c

% % % %

(C) 1991 Linus Torvalds
*/

#include <string.h> /)RR . BTN T G AR R AR RN PR S
#include <sys/stat.h> [/ AR . EF O RGURE M stat {F FlE &

—
|O [ O [CO |3 |0 |01 W [ DD [—

#include <linux/sched.h> // HEFRERFLICM:, & X TAEE45H) task struct. HILHIESS 0 RIS,
// A YA IR IR T S B AU N 2 G bR B TR R .

#include <linux/kernel.h> // PIIZLCAF. EF —Le A% H R EUM ETE € Lo

#include <linux/mm. h> [/ WAEE B CE . B DU /N g SORT— 26 7 TR i R SR 7Y,

#include <asm/system.h> // RGKIAF. & LT R EBE SRR/ Wi 1SRN I 90 %

—_
—_

struct m inode inode table[NR INODE]={{0,},}: // WAEYP 1 T8 A% (NR_INODE=32 Ji) .

static void read inode(struct m inode * inode) ;
static void write inode(struct m inode * inode);

[y =gy = oy gl el

/7 ERRFR R 1 AT
// WS R, WP YT S E A TSRS . ELENZ 1T .
static inline void wait on inode(struct m inode * inode)

{

[\
o

N
—_
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}

cli(;
while (inode—>i lock)

sleep on(&inode—>i wait);
sti();

/) R G R BRI § WD .
/) R T CERGE, WP YRS BN AR P A R A . BRI § SR, SRS XL A,

static inline void lock inode(struct m inode * inode)

28
29
30
31
32
33
34
35
36

{

}

cliQ;
while (inode—>i lock)
sleep on(&inode—>i wait) ;
inode—>i lock=1: /] BHUERE,
stiQ);

/) SR LA R

37
38
39
40
41
42

[/ AL W RBUESR, IR MRS AR 1 AR

static inline void unlock inode (struct m inode * inode)

{

}

inode—>i lock=0;

wake up (&inode—>i wait);

/) BIRNAE R dev IKFTAT 1 A

[/ FRNAE TR 1 R, IR AR R B A TR 1T RURE I

43 void invalidate inodes (int dev)

44
45
416
47
48
49
50
51
52
53
54
55
56
57
58

{

}

int 1i;
struct m inode * inode;

inode = O+inode table; // ALFREFESCTRIA 1 T SR AR B T
for (i=0 ; i<NR_INODE ; i++, inode++) { // #9431 W &R BA P T 1 75 5
wait on inode (inode) ; // SEFRZ 1 AR R
if (inode—>i dev == dev) { // WEEFRE W AT 1 A,

if (inode—>i count) // RIS HEA N 0, MR B2
printk( “Znode in use on removed disk\n\r”);
inode—>i dev = inode—>i dirt = 0; // Bz i WA (BR&ES N0,

/) R A

/) D NS e BRI 1 RE .

59 void sync_inodes (void)

60
61
62
63
64
65
66

{

int 1i;
struct m inode * inode;

inode = O+inode table; // AEFREFE YR 1 T AR RE A T
for(i=0 ; i<NR_INODE ; i++, inode++) { // ##h 1 5 L 4E 4.
wait on inode (inode) ; // EERRZ 1 W ERT (R
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67 if (inode—>i_dirt & !inode->i pipe) // WnSiZ i ¥ & A& BT A,
68 write inode (inode) ; // W%,

69 }

70 }

71

////] Bt A EEEEAE . (block A7 K ALPERR %L, bmap — block map)

// Z¥: inode - 1 TiRi¥RER; block — g5 create - fidbr.
/) WRAVEERREEAL, WS N B R R AN AR I il H R A

// 1&[H block HEPonf WA B % IS .

72 static int _bmap (struct m_inode * inode, int block, int create)

73 {
74 struct buffer head * bh;
75 int i;
76
/) RSN T 0, TUBENL.
77 if (block<0)
78 panic (7 bmap.: block<0");

[/ WIRPCG KT EERE + R + kB, Bl SR G AORTEE, WEL.

79 if (block >= 7+512+512%512)

80 panic (7 bmap: block>hig”);
[/ MFAZPCGANT T, WHEH RN .

81 if (block<7) {
[/ WRBIENREEAL, JFH T RO NAZ I (X BO By 0, R AH R B R g
/) B GEERPL, XBO , JPR B LR SERR PGS R E BUh . RJEIRCE 1T B S T,
/) B R OB SR BJEIR M SRR T .

82 if (create && !inode—>i zone[block])

83 if (inode—>i zone[block]=new block (inode—>i dev)) {
84 inode—>i ctime=CURRENT TIME;

85 inode—>i_dirt=1;

86 }

87 return inode—>i zone[block];

88 }

/) RS >=T, W RAZENT 74512, LR IR (R . R RO R AR A T A
89 block —= 7;
90 if (block<512) f{
// IR, IR HAZ 1 AU RS BOY 0, RIS 1 AT F TR B, U5 HA
[/ AP TAEIRR A5 B, IR S PR i S S SN R Berp s SRJGIRE 19T
/] CAE bR S FME U TR o

91 if (create && !inode—>i zone[7])
92 if (inode—>i zone[7]=new block(inode—>i dev)) {
93 inode—>i_dirt=1;
94 inode—>i_ctime=CURRENT TIME;
9 }
// BV AT S B o 0, R AE RSN, IR A0 IR HE .
96 if (linode—>i_zone[7])
97 return 0;
/[ EHRE A Ik e
98 if (! (bh = bread(inode->i dev, inode->i zonel7])))
99 return 0;
// B 13 block T (8 B
100 i = ((unsigned short *) (bh->b data)) [block];

239



W8 = WAL linux/kernel/fs/

[/ RS B FLIREER K5 block T IIZARIS 0 0 19U, W HIS Mt C28E0 , JFik
[/ TG R block TAE Tz PriZ b5 . AR5 EAL IR 1 CAE Sihr &

101 if (create && !'i)
102 if (i=new_block (inode—>i dev)) {
103 ((unsigned short *) (bh->b data)) [block]=i;
104 bh—>b_dirt=1;
105 }
// BJEREOXMEE, IR PIRESL BT S XS block [RIZ RS .
106 brelse (bh) ;
107 return i;
108 }

// REFPE TR, R TR, AbEE R S IR I RS, . T T R YR TR R R AL B
// K block PR 2 MR A A Bl (512) .
109 block —= 512;
// WA H 1 AR IR B 0, RS HOE — RER ] T A7 R e He ) — 2 B
/) AR, IR SERR AR S N R B R . 2 R 1 8 e RS e TR
if (create && !inode—>i zone[8])
if (inode->i zone[8]=new block (inode—>i dev)) {
inode—>1 dirt=1;
inode—>1 ctime=CURRENT TIME;

©

—
—
o

—_
—_
—_

—_
—
[N

—
—
w

—
—
S

}
// FEUERS 1S IR B 0, R HIE RS ER R, IR M 0 B H .
if (!inode->i zone[8])
return 0;
/[ ORI R — e
if (! (bh=bread(inode->i dev, inode->i zone[8])))
return 0;
// WO IR — 2k F 2 (block/512) T 8 L .
i = ((unsigned short *)bh->b data) [block>>9];
// WA I R IAHEY K — R e 2R (block/512) Wi (R85 04 0 1935, s Hig— Wi
/) B RO E R kA g, Ik IR B — b 58 (block/512) TEET1% 24
/) RIS o RS EAL IR A — R OB bR . RSB IR [l — 2 e
if (create && !i)
if (i=new block(inode—>i dev)) {
((unsigned short *) (bh—>b data)) [block>>9]=i;
bh->b dirt=1;

—
—
(@]

—
—
[op}

—
—
~J

—
—
[0}

—_
—
©

[
[\
o

—_

2

—
Do |—

—
w

2

—
(IS

1
brelse (bh) ;
// WS TR AR R i 50N 0, Ko FITEREIEL RN, IR [E] 0B H .
126 if (1)
127 return 0;
/) CEH AR R — g
128 if (! (bh=bread(inode->i dev, i)))
129 return 0;
/] WO B block WP 2R S . (5 E 511 &4 TR block (AL 511)
130 i = ((unsigned short *)bh->b data) [block&511];
/7 IMEGEANEH H A block WP KRS 0 B, WS RS GO, ER
// B AF SRR B, Ik R 28 block A TiZ i@ e s (1) o ARG BT 2y
// EAEMRE .
if (create && !i)
if (i=new block(inode—>i dev)) {
((unsigned short *) (bh—>b data)) [block&511]=1;

—
(@a]

o

— = =
L W
W DD |—
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134 bh—->b dirt=1;
135 }
// B JEREIOE IR A B — e, R (R AE OB B N MY block BRI
136 brelse (bh) ;
137 return 1i;
138 }
13

/777 R 1 RUE BHCEARE D block 7R a8 EXT IV ()2 AR S
140 int bmap (struct m_inode * inode, int block)

141 {

142 return _bmap (inode, block, 0) ;
143 }

144

/) Gl block 1E A bR B, JREIIAER % F B

145 int create block (struct m_inode * inode, int block)
146 {
147 return _bmap (inode, block, 1) ;
148 '}
149
/)1 BB 1 R (RS ANES) .
150 void iput(struct m_inode * inode)
151
152 if (!inode)
153 return;
154 wait on inode (inode) ; // “EfF inode 1 s fAREE (W R O EBETE) .
155 if (!inode—>i_count)
156 panic(“7put.: trying to free free inode”);
// GRRIEEIE 1WA, NI ERSE AR Z A E R IERR, SIUHREGR 1, WREHE S HNRE 75 R
[/ EE R NAE T, JFRALZT RS U EE . SRS SR ERRE, JRRIE
157 if (inode—>i pipe) {
158 wake up (&inode—>i wait);
159 if (——inode—>i count)
160 return;
161 free page (inode—>i size);
162 inode—>1_count=0;
163 inode—>i_dirt=0;
164 inode—>1 pipe=0;
165 return;
166 }
/) AR 1 ORI BT =0,  WPRE IR s 5 | v R R 1,k [R]
167 if (linode—>i dev) {
168 inode—>i_count——;
169 return;
170 }

/) R SO 1 A, IR AR By 0 TP RS, WREZ R R . AR 1 SR .
171 if (S ISBLK(inode->i mode)) {

172 sync_dev (inode->i_zone[0]) ;
173 wait_on_inode (inode) ;
174 }
175 repeat:

// WAL S EOR T 1, Dk 1.
176 if (inode—>i_count>1) {
177 inode—>i_count——;
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178 return;
179 }
/7 W LSRR 0, WIREGZ 1 T S I T AR, JEREIBOZ 1 A,
180 if (!inode—>i nlinks) {
181 truncate (inode) ;
182 free inode (inode) ;
183 return;
184 }
/) Rz R ORI ES, WEEHZ 1AL RS 1T AU
185 if (inode—>i dirt) {
186 write inode (inode) ; /* we can sleep — so do again #/
187 wait_on_inode (inode) ;
188 goto repeat;

—_
co
©

}
// 1RSI T EOS 1.

190 inode—>i_count——;
191 return;

192 )

193

T /) Wi (inode table) HHEREL—ANESIR i 4 AT
/) IS count 0 [ i W5, SRR, R HIR .

194 struct m_inode * get empty inode(void)

195 {
196 struct m_inode * inode;
197 static struct m_inode * last inode = inode table; // last inode f§[] i 5 fiKEE T,
198 int i;
199
200 do {
// FAE AR
201 inode = NULL;
202 for (i = NR INODE; i ; i—) {
// SR last_inode CLZFRIN 1 W RURIIERG 1 WU )5, WHEIHEFaR 1 19 &I AL,
203 if (++last_inode >= inode table + NR_INODE)
204 last inode = inode table;

© /Wi last inode FHEMI i A AR 0, MBI ATAE B AR § 500 iF inode &I
/) i A RIZ AR C B SR ERMBUERR SR A 0, WIRATATDMERZ 1 A, TR G

205 if (!last inode—>i count) {

206 inode = last_inode;

207 if (!inode—>i dirt && !inode->i lock)
208 break;

209 )

210 }

/) INREAA BN 1 4 A (inode=NULL) , WPKR4EAS 1 35 SURATED Sk bRl Adi /i, IE2EML.
211 if (!inode) {

212 for (i=0 ; i<NR_INODE ; i++)
213 printk ("%04x: %6d\t”, inode table[i].i dev,
214 inode table[i].i num);
215 panic ("No free inodes in mem’);
216 }
/) SRR L W SR Can SR R BB .
217 wait _on_inode (inode) ;
/) WEAZ 1 W R A SRS E AL, WX 1 AU, JFSERRZ 1T AU
218 while (inode—>i dirt) {
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219 write inode (inode) ;

220 wait _on_inode (inode) ;

221 1

222 } while (inode—>i count); // Wiff i 45 X de W BOuE, WEHT G425 1 90 A
[/ BBV 1R WPRZ 1 RN AE R, JFE ST HARE A 1, R EZ 1T SR

223 memset (inode, 0, sizeof (*inode)) ;

224 inode—>i_count = 1;

225 return inode;

226 )

227

/) SRMUEREA . R T SIRES (SR 2 NULL TR
/) WSS TR, A I, ARSI A R P AR G R
/) RIS REI § A RCE R 2 GER RS ), WIS SRR, B AR R,

228 struct m_inode * get pipe inode (void)

229 {

230 struct m_inode * inode;

231

232 if (!(inode = get empty inode())) [/ WIRARANE A 11 U3 [A] NULL .
233 return NULL;

234 if (! (inode—>i_size=get free page())) { // AN i_size F-BARRZEMIX .
235 inode—>i_count = 0; /) R CEEFNNALE, W

236 return NULL; // BEIRZ 1 A, FFIR[HINULL,
237 }

238 inode—>i_count = 2; /% sum of readers/writers */ /¥ /5WHHE I */
239 PIPE HEAD (*inode) = PIPE TAIL (*inode) = 0;

240 inode—>1i_pipe = 1; [/ B RO EEATH bR .

241 return inode; // IR[E] Y RRE

242 }

243

/177 B BRI T S 1T R
// nr - iR
244 struct m_inode * iget(int dev, int nr)

245 |

246 struct m inode * inode, * empty;

247

248 if (!dev)

249 panic (“iget with dev==0");
/7T AT R TP AN T R

250 empty = get empty inode();

S . IR . IR S R

251 inode = inode table;
252 while (inode < NR_INODE+inode table) {
// WRCAFR 1 SRR AT A TR B T B AU ANE TR E R U, ZkZE4H .
253 if (inode—>i dev !'= dev || inode->i num != nr) {
254 inodet++;
255 continue;
256 }
[/ REFEE WA TR ST 1AL SRR S (R e BB .
257 wait _on_inode (inode) ;
/) AEFERRZT R IR By, T R R A e AR AR, BT DA OCHIR, AR T AR, W R
/) HEREEAS 1 AR
258 if (inode—>i dev != dev || inode->i num != nr) {
259 inode = inode table;
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260 continue;
261 }
[/ K1 RSO 1.
262 inode—>1_count++;
263 if (inode—>i_mount) {
264 int 1i;
265

[/ WRAZ ARG E SO R G SR R, MBI R P 2R AR I 1 Y R g . WSRBAT
/73RBS R AR, R BT iR SR 2 R R, IR 1T RRE

266 for (i = 0 ; i<NR _SUPER ; i++)

267 if (super block[i].s_ imount==inode)

268 break;

269 if (i >= NR_SUPER) {

270 printk ( Mounted inode hasn’t got sb\n”);
271 if (empty)

272 iput (empty) ;

273 return inode;

274 }

/) RZA RS NEERAEM 1 W RO RS R A R ERGR S, JF 1 RSN 1o IR EH
[/ AAHEEEAS 1R, USRS R SRR Y

275 iput (inode) ;
276 dev = super block[i].s dev;
277 nr = ROOT INO;
278 inode = inode table;
279 continue;
280 }
[/ CEIRBIAHPI 1 158, DR I s s 025 RS R, IR R R 195 A
281 if (empty)
282 iput (empty) ;
283 return inode;
284 }

[/ URRAE 1N R RAT IR BRI 1 UM R HE AR AR YRR
/) FEMARRL B BB 11 R R R 1 R

285 if (lempty)

286 return (NULL) ;
287 inode=empty;

288 inode—>i_dev = dev;
289 inode—>i_num = nr;
290 read_inode (inode) ;
291 return inode;

292

293

) N BRI A AR AR

294 static void read inode(struct m_inode * inode)

295 {
296 struct super block * sb;
297 struct buffer head * bh;
298 int block;
299
/) ESEBUEZ 1AL BOZT ST R
300 lock inode (inode) ;
301 if (! (sb=get_super (inode->i dev)))
302 panic(“trying to read inode without dev”’);
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/] & i 13 5@??9’]&%%? = (Ashi+ gy + 1 1 b R + BRI I b R R +
// (1 1) SRS A 1 R
303 block = 2 + sb—>s _imap blocks + sb->s zmap blocks +
304 (inode—>i num-1) /INODES PER BLOCK;
// W8 BG4 RO RIZ AR, JFIEIZ inode FREHR M AY 1 7 RAE R
305 if (! (bh=bread(inode—>i dev, block)))
306 panic ( “unable to read i-node block”);
307 *(struct d_inode *)inode =
308 ((struct d_inode *)bh->b_data)
309 [ (inode—>i_num—1) %INODES PER BLOCK] ;
/) B SRR ZZ PR, IR Z 1 7
310 brelse (bh) ;
311 unlock inode (inode) ;
312}
313
/1) BARE 1 RE R EANERE CEAMMNRZMX T, frZm KRG 25 A58 .
314 static void write inode(struct m_inode * inode)
315 |
316 struct super block * sb;
317 struct buffer head * bh;
318 int block;
319
[/ EEBUEZ 1 WAL WX T R B SO B 1 T R R A T, IR A
// R,
320 lock inode (inode) ;
321 if (!inode—>i dirt || !inode—>i dev) {
322 unlock inode (inode) ;
323 return;
324 }
// REZ 1 R .
325 if (! (sb=get_super (inode->i dev)))
326 panic(“trying to write inode without device”);
/] & 13 5@??9’]&%%? = (Ashi+ gy + 1 1 br & R + BRI & R R E +
// (1 1) SRS A 1 R
327 block = 2 + sb—>s _imap blocks + sb->s zmap blocks +
328 (inode->i_num—1) /INODES PER BLOCK;
// MBEAE Bz 1 T S T R s,
329 if (! (bh=bread(inode->i_dev, block)))
330 panic (“unable to read i-node block’);
[/ ¥EIZEYO N AZ 11 IR ) 1% 1 R AE R
331 ((struct d_inode *)bh—->b_data)
332 [ (inode—>i_num—1)%INODES PER BLOCK] =
333 *(struct d_inode *) inode;
[/ BGX CBSERE, 1 WABEREEE . RIERBOZE A 1R, I 1 R
334 bh—->b_dirt=1;
335 inode—>i_dirt=0;
336 brelse (bh) ;
337 unlock inode (inode) ;
338 }
339
8.43 HERFR
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8.5 buffer.c X

8.5.1 ILhgefmik

SO A R BT R TR i G b R A AT AR B
WX BER T IIZEPIX, FEA AR T B SRR R s e R S L
I CIIHTHE=0), A Redifte .

8.5.2 K% R
5Iz% linux/fs/buffer. c #2/F

linux/fs/buffer. c

% % % %

(C) 1991 Linus Torvalds
*/

S*

* ’puffer. ¢’ implements the buffer—cache functions. Race-conditions have

* peen avoided by NEVER letting a interrupt change a buffer (except for the

* data, of course), but instead letting the caller do it. NOTE! As interrupts

* can wake up a caller, some cli-sti sequences are needed to check for

* sleep-on—calls. These should be extremely quick, though (I hope).

*/
/%

* " buffer. ¢’ H TSI X Bl B A- Th k. I AN LE A Wi R B 22 b X, i ik &
 SRPAT, BER T SEPAME CURBRSCREAR LA o R BT bWy DA — AN
* R EIF S Wi A (cli-sti) JPARI SRR IR [Pl (HF5E R e (32X FE) .
*/

O O |00 [N [ |01 [k [ DO =

—_

o s =
W DD |—

J*

* NOTE! There iIs one discordant note here: checking floppies for
* disk change. This 1s where it fits best, I think, as it should
* Invalidate changed floppy—disk—caches.

*/
/%

* R XEAMETNAE X RS . HPRARIX B
* JRUEAFRIT BT T, BRUOh T A O SR S i AR

*/

sl 51 5 1=

21 #include <stdarg.h> /) WESECEL . DUERER E R ES K., EBERIHT -
/) P (va list) fl=A % (va_start, va arg fl va_end), HT
// vsprintf. vprintf. vfprintf L.

23 #include <linux/config.h> // WAZECEKICIF. & SCHEBLE 5 AIEAESEAY (HD_TYPE) w]iEdil.

24 #include <linux/sched.h> // HEEREFF LI, 8 L TAES 45 task struct. HIHIESS 0 &R,
/) AT S5 BRI\ R B R 40

25 #include <linux/kernel.h> // WHZKICH:. &4 S8R H s8R SR € X

26 #include <asm/system.h> // RGELICHF. € T BEE BUBSHIRAT/ W 55 AR IS 2

27 #tinclude <asm/io.h> [/ io kA e SCREA i VN /i I TR D
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28
29 extern int end; // HIEVRET 1d AR R P R ) A &, [29]
30 struct buffer head * start buffer = (struct buffer head *) &end;
31 struct buffer head * hash table[NR HASH]; // NR_HASH = 307 Iii,
32 static struct buffer head * free list;
33 static struct task struct * buffer wait = NULL;
34 int NR_BUFFERS = 0;
35
[/ AR E T X AR
36 static inline void wait on buffer (struct buffer head * bh)
37 {
38 cliQ; // K.
39 while (bh—>b lock) // IR CH B, WIHEREE AREIR, A5 AR
40 sleep _on(&bh—>b wait) ;
41 stiQ; // T
42 }

/11 BRGH o [F Bas AN A w2 b 8
44 int sys_sync(void)

45 {

46 int i;

47 struct buffer head * bh;

48

49 sync_inodes () ; /% write out inodes into buffers %/ /*¥§ i 11 5 N LG */

/) AR SRS X, T OB S R ph A S B R, b g Sk & R
50 bh = start buffer;

51 for (i=0 ; i<NR BUFFERS ; i++, bh++) {

52 wait on buffer (bh) ; [/ ERF SRR IX AR R B
53 if (bh->b dirt)

54 11 rw block (WRITE, bh) ; /) PEB BT K.

95 }

b6 return 0;

57 }

58

/11 R WA AT i O B 5 ek S R R D AR
59 int sync_dev(int dev)

60 {
61 int i;

62 struct buffer head * bh;

63

64 bh = start buffer;

65 for (i=0 ; i<NR_BUFFERS ; i++, bh++) {

66 if (bh->b_dev != dev)

67 continue;

68 wait_on buffer (bh) ;

69 if (bh—>b_dev == dev && bh->b_dirt)

70 11 rw block (WRITE, bh) ;

71 )

72 sync_inodes(); // BT AR NS,
73 bh = start buffer;

74 for (i=0 ; i<NR BUFFERS ; i++, bh++) {

75 if (bh->b_dev != dev)

76 continue;
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77 wait on buffer (bh) ;

78 if (bh—>b_dev == dev && bh->b dirt)
79 11 rw block (WRITE, bh) ;

80 }

81 return 0;

82 }

/) R A R X P M T
[/ AR P I I Gerh B, O TR E B 2R X, A A R CED) B S M DB b s

84 void inline invalidate buffers(int dev)

85 {
86 int i;
87 struct buffer head * bh;
88
89 bh = start_buffer;
90 for (i=0 ; i<NR BUFFERS ; i++, bh++) {
91 if (bh—