#2% 6 -1 linux/boot/bootsect.S

W 0O DO [—

SlelxlslzlzmRzRI=lS
[N NeN ool ENN [orN [ [ I'>NN VOIS | O ol (el Ne R (o ol EN N [ep)

DO DO DN DD

[\]
ol

!

! SYS SIZE is the number of clicks (16 bytes) to be loaded
I 0x3000 is 0x30000 bytes = 196kB, more than enough for current
! versions of linux

! SYS SIZE R Z B RGMEIAKSE, AT, B 16 7275 0x3000 HL74 0x30000 = F7=196KB.
D #7LL 1024 #7958 1KB i, WIRZAE 192KBe ST el WAZIRAR XA K E 2% T M1ZEN
I 0x8000 I, FINWAZIRA N 512KB. KA AE 0x90000 &b I 4E 17 iR 511 J5 () bootsect Fl setup
DA, PRI IZAE ORI 0x9000 (327 584KB)
DOIXBUEIS 17 8ar 5 RN RRE R TG

!

!

!

!

!

!

!

S Tinux/config. h H5E SUT PR B — 285 B0 5 A Linus H S ERAE AL S 500
B g SCT A — R

DEF _SYSSIZE = 0x3000 - BRIARGHIKE . BALET, BN 16 715,

BRANAFE FARIL R 5h H 1 B

BRIN setup FE/FACHS BLA

BRI N R GBI N A B AL B

DEF INITSEG = 0x9000
DEF SETUPSEG = 0x9020
DEF SYSSEG = 0x1000
#include <linux/config.h>

SYSSIZE = DEF SYSSIZE D EX— M5BT 5. IRHMBEIERS system BRI,

bootsect. s (C) 1991 Linus Torvalds
modified by Drew Eckhardt

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

Tt 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
DA 2 Al T S 7 B35

bootsect. s (C) 1991 Linus Torvalds

Drew Eckhardt 15k

bootsect. s #% ROM BIOS JEEIFFEFINEZE 0x7c00 (31KB) &b, I E O3] T Hitk 0x90000
(576KB) &b, FBkFHZEITE,

BARE#H BIOS I setup’ HIEINEFIIH A0 F M (0x90200) (576. 5KB) , F4% system I
#H FHhE 0x10000 4b .

HR HATHI N R G KK R 1y (8%65536) (512KB) £747,  HIS & 7K KX th N % B A il
A FABLEE IRFF R ] T o IXFE 512KB B KNI K EERZ 20 1, JLHERXEEAR
MINTX Hh— R AL 5 22 b X g 2t

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
25 ! loads pretty fast by getting whole sectors at a time whenever possible.
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

INERE Y MR T, P AR SR SR AR S BOLEM . AT LHEE. REHE,



27
28
29
30
31
32
33
34
35

44
45
46

DOJER - R R X, N A AT DA R R

D R4S (DWERIESRT) . globl B global AT X G HIFR IRAT 2 AR Ei e /e, FF HRMEA
D ARSI . text. . data Fl. bss H T4 l5E SCUATARE BL . B0 BOFI R 46 A 500 BL
D R AN H AR, BERFRT (1d86) 2 ARHEEA TS & B ARBLH b i AH B B 43 il
D #HE (B0 g, KR =ABEE AER —ESHhbaE g, KA 7 58bs EA S B
DAk, R E ST RS, BRI begtext: .

| — LGB RIEE Hbs T (ATiE) « 4N (B8 FIER = NFBARK. bn5hiT
D =AM E 7B BRI BNl @R 2 B & .
.globl begtext, begdata, begbss, endtext, enddata, endbss

. text DOCARBE (RSB

begtext:

. data DR

begdata:

. bss VRV AR B

begbss:

. text AR (RRIZED .

DRSS = 8RS EQUT T U IR Bl bR 5 AR R 1B
SETUPLEN = 4 ! nr of setup—sectors
setup FEFARHD (5 F R4 B X 2 (setup—sectors) {H;

system BEHLINEF] 0x10000 (64 KB) 4b;

ENDSEG = SYSSEG + SYSSIZE where to stop loading

|
BOOTSEG = 0x07c0 ! original address of boot—sector
! bootsect fXAYFTLE AT i 46 B il
INITSEG = DEF INITSEG ! we move boot here — out of the way
! ¥ bootsect B FALE 0x90000 — BT ARG 5 FH AL,
SETUPSEG = DEF SETUPSEG ! setup starts here
I setup FEF M AFE 0x90200 4bFF45
SYSSEG = DEF_SYSSEG ! system loaded at 0x10000 (65536).
|
!
U g Btk
! ROOT DEV & SWAP DEV are now written by “build”
RS RG-S ROOT _DEV RS #ist %5 SWAP DEV FI{EH tools Ha% FH build FEFEB .
I %455 0x306 FREEMR U RG2S 2 MERLIIEE 1 ANrIX . M4E Linus /27 2 AMlAE
I %57 Linux 0. 11 &48, FrLAX B ROOT DEV 47 13E N 0x306. 74 PEIXAN P AZ I AR AT DLAR H
I HOWR X RG R &M BB NS XSS 2 Linux REE AL R &5y
D207 AR AT BARMER & X R
D A E=T KA 5*%256 + ik S (BRI dev no = (major<<8) + minor )
U (FERS: 1-N1E, 2-RidE, 3-14%, 4-ttyx, 5-tty, 6-3F47 1, T-FEAr 2 5&HE)
! 0x300 — /dev/hd0 — fRFHEEANEE 1 NS
I 0x301 - /dev/hdl - & I NELAIEE | N IX;
| .ee
I 0x304 - /dev/hd4 - 55 1 NELAIEE 4 DN IX;
! 0x305 — /dev/hd5 — fRFHEEANE 2 ML
! 0x306 — /dev/hd6 — 55 2 MR 1 ANorIX;
| .ee
I 0x309 - /dev/hd9 — %8 2 NELIEE 4 MIX;
I M Linux W#% 0. 95 fiJE il L SIUE WAZ M R I 4 756 T »
ROOT DEV = 0 I R RG-S RS0 I R34
SWAP DEV = 0 ! RS RG5] TR B A

U PhfE4 entry IBAEEERFE PR I BATIER (a. out) RS R E AR IR EIR 5 . IX B2



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

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

! R HAT IR S . 49 — 58 AT1EH RIS B & (bootsect) I\ EH BTEALE 0x07c0 (31KB) #4555
I 0x9000 (576KB) 4b, 3256 7 (512 FH) , RGBKERIEENE ML go xS 4k, WEIATE
IR R —iEA AL

entry start VR, BTN start AR S GEHAT .
start:
mov ax, #BOOTSEG ! ds R RS E N 0x7C0;
mov ds, ax
mov ax, #INITSEG ! ¥ es EREFIEE N 0x9000;
mov es, ax
mov cx, #256 VR E R BUE=256 7 (512 7))
sub si, si UoYRAhdE ds:si = 0x07C0:0x0000
sub di, di ! HEgHblE es:di = 0x9000:0x0000
rep D EEHPAT IR ox BIE, EHEB cx = 0 Nik,
movw ! BP movs 84 . MWAE[si]bFe8) cx MF2|[di] k4.
jmpi go, INITSEG | BLIR Bk (Jump Intersegment) . iXH INITSEG
U dR AL B BLHLIE, bR go BB RS kL .

M T FFLE, CPUTE & Eh 3] 0x90000 7 B A ACHD AT

XA B LA B A 7R, AR 2T 78S ss A sp. #RIB4EF sp REFR M KT 512 F A5
CEPHhE 0x90200) ALHEBATLL. PRI A 0x90200 Huhik FF 48 AL IR K B setup A2, T E setup
TR KL 4 ANEIX, Bt sp BIEH AT (0x200 + 0x200 * 4 +fEk R/ ArE AL, XH sp
BB A 0x9ff00 — 12 (BEFEKE) , Bl sp = Oxfefd. fEbz FA7E 1M —A E B
WK, WM. sLbs b BI0S 851 5 M X3 0x7c00 AFIEHATEL S 5| F 2T,
ss = 0x00, sp = Oxfffe,

AN, 5 65 47 I push 84 HIHASEAE H 2 AR B A HE BUE R B AER T, AR5 S5 T 58 ARG TE
BIXBGR R, JRABAAAR sl gs A (58 109 47) - (HZH T2 67. 68 WigAMEM
TARBRIALE, RILBRIAEAE AT B s Ve 2 AUAEAR B TR IR A7 B, B WX R Bl 2 B R I o
F X BAFE— buge BIERI VL2 —REREE 65 17, IR 109 7TESUK “mov ax, cs”

g0 mov ax, cs ! ¥ ds. es Fl ss #BE AL BN 5 AR BT EE B B AL (0x9000) o
mov dx, #0xfef4 ! arbitrary value >>512 - disk parm size
mov ds, ax
mov es, ax
push  ax DO RAFBUE (0x9000) , it 109 47 . GESkD
mov SSs, ax ! put stack at 0x9ff00 - 12
mov sp, dx

/%

* Many BIOS’ s default disk parameter tables will not

* recognize multi-sector reads beyond the maximum sector number
* specified in the default diskette parameter tables — this may
* mean 7 sectors in some cases.

%k

* Since single sector reads are slow and out of the question,

* we must take care of this by creating new parameter tables

* (for the first disk) in RAM. We will set the maximum sector
* count to 18 — the most we will encounter on an HD 1.44.

%k

* High doesn’ t hurt. Low does

%k

* Segments are as follows: ds=es=ss=cs — INITSEG,

* fs = 0, gs = parameter table segment

*/



~.
*

L S S SR SHEE SHEE S CHEE SR S S

*/

X 2 B X SR AR P i 14 X RO BROA A 2 50K P i 52 X B K B X K
RZ% BIOS KEANREHEAT IEMIR . AESCEEIE LN 2 7 REIX .

T BB XL E RS, AT ULERE, R ERAT 00 20 i 78 P A7 S B T G
SRR CNE 1 AR KRB VIXA W, FRATREAE I A K X s E N
18 — RIYE 1. 44MB G5 b 2Rl 2 i B KR EUE
EANBUE KR T AL H b8, HEKNRAITT .

B2 I B R ds=es=ss=cs — #A INITSEG (0x9000) ,
fs =0, gs = ZHERIEERMAE.

85 | BIOS ¥ & M- Wr Ox1E [ i i) & E A IR S He bt . 1 &E46 T WAF OxIE * 4 = 0x78
D oAbe IXBHARIY S MY AFE 0x0000:0x0078 A& il R UK S $i 32 51 0x9000: 0xfefd 4k, R/G1EM
IR RERETE KRR X UM 18,

86
87
88
89

push
pop
mov

#0
fs
bx, #0x78

BEREHR s = 0,
fs:bx fRAMFA BIRSHCERIBIEAL REFIITRED -

fs:bx is parameter table address

I FH#BARR T —KIBAERERTE s BE AR, e pmiE T—%184., XBE
I fs:bx FTfe WAL B AR RIS AEas 5T gs:si A AE ML FFEERN es:di =

I 0x9000:0xfef4
seg fs
lgs

mov
mov
cld

rep

seg gs
movw

mov
movb

seg fs
mov
seg fs
mov

pop
mov
mov

xor
xor
int

A H Rk
si, (bx)

di, dx
cx, #6

di, dx
4(di), *18

(bx), di
2 (bx), es

ax
fs, ax
gs, ax

ah, ah
dl, d1
0x13

gs:si is source

es:di is destination ! dx=0xfef4, 7F 61 THIXE .
copy 12 bytes

bR . EHIEfeE s .

] 12 FHRHIKSHFR ] 0x9000: 0xfef4 Ak,

es:di fRFAHIR, BEERP WM 4 KB REXEN 18.

patch sector count

ik & Ox1E BUE R A BT &

BEEF ax F2 LS 65 /TR E FRIMBHUE (0x9000)

WH fs = gs = 0x9000.

reset FDC | Bz, RIS,
dl =0, 21 MNERIK.

! load the setup—sectors directly after the bootblock.

! Note that "es’

is already set up.

! 1F bootsect FEJFHUE B E INEK setup FER LD EL 4



142
143
144
145
146

HE es OAREL T . (FERIMIBH es B4 T8 1A HFIESHELL 0x9000)

I 121--137 A7 A& 2 H ROM BIOS Hrlkr INT 0x13 4 setup HBEHWEALES 2 /N X TF 4R 33
I 0x90200 JTaakb, Hir 4 NEIX. R b RS e, W RoR Bt bR e XA
D RGBS AR E I, A IR .
! INT Ox13 i3 XA S 8Os B T -
! ah = 0x02 — WAL EI X BINAF; al = 75250 i X 5U0E
! ch = FEIE (BT 5 AR 8 7 cl = FFURMIX (B2 0-5), WLIES & 2 7 (67 6-7)
U dh = k5, dl = Wzhdss (WRREEEINAL 7 ZE AL |
Des:bx DfRMEHRZMIX:  WREEEN CF AEEAL, ah P2 HED.
load setup:
Xor dx, dx I drive 0, head 0
mov cx, #0x0002 | sector 2, track 0
mov bx, #0x0200 I address = 512, in INITSEG
mov ax, #0x0200+SETUPLEN | service 2, nr of sectors
int 0x13 | read it
jnc ok load setup ! ok — continue
push ax ! dump error code ! EInHEEER. HEEEAR.
call print nl [ =5y T 1 [ =
mov bp, sp ! ss:bp FRABKERIFE (word) o
call print hex Y N WA iK1
pop ax
Xor dl, dl ! reset FDC | Efritif=slas, =ik
Xor ah, ah
int 0x13
j load_setup !5 BP jmp ¥84
ok _load setup:

|
|
|
|
|
|
|
|
|
|

Get disk drive parameters, specifically nr of sectors/track

X B B B R sh 2 28, SEBR R UG f (X2, FRRAFAEALE sectors 4b.
UG AL IR B 8 Z 20 INT 0x13 A R A% SRR [BE BT

ah = 0x08 dl = WS (WERZMENEEM 7R/ D

A EEEFSE
W HAS ) CF EA7, JFH ah = R,
ah =0, al =0, bl = IRBHEFEA (AT/PS2)
ch = JRBGESHIAR8 AL,  cl = RRRLER K XE (67 0-5), HKBIE S 2 A7 (hz 6-7)
dh = R dl = IXzh#8%E,
es:di —> ISR
Xor dl, dl
mov ah, #0x08 ! AH=8 is get drive parameters
int 0x13
Xor ch, ch

NHHEA R R T — 2B A A EETE cs B2 TRR B, e HEEmL T —&iE4a). SLhr
by HFEARRE AR AR B AT R — R, BB A8 os il ds. es [AEARFE,
BEATE e e AL BT DAANE i 454

seg cs
TAMFAERFREIE R X . TSR UL (d1=0) , H KRG S At 256, ch & LB E
NE, B el 6L 6-7 BEEN 0. X 146 {TEE ch=0, FILILH cx FR R EEREE H X $.

mov sectors, cx



166
167
168
169
170
171
172
173
174
175
176

mov
mov

Print some

e
mm{a B

ax, #INITSEG
es, ax

inane message

“’ Loading’ +[F| ZE+#e4T”

’

P B Z R Wi T es {H, X BB

SRR IS R EMAT ] TATHE N 9 NP

BIOS 1l 0x10 ZhRES ah = 0x03, b .
HIN: bh = 5
R ch = FfIFFEZ; ol = AWM ER L, dh = 475 (0x00 Tid) ; d1 = %15 (0x00 HAED) .

BIOS 147 0x10 ThRES ah = 0x13, WRFIFH.

WN: al = BT e M. 0x01-For~fd ] bl th B MEAE, JehrEE TR 55 R AL .
es:bp BLFIERENTHE A LR FR B EIGAL B M. ox = SR FHFE TR bh = BRTHS;
bl = ZFF @M. dh = 175; dl = %5,

mov
Xor
int

mov
mov
mov
mov
int

ok, we’ve written the message, now

ah, #0x03
bh, bh
0x10

cx, #9

bx, #0x0007
bp, #msgl
ax, #0x1301
0x10

read cursor pos

BRI E . IREDGARL BAELE dx H.
dh - 47 (0--24) ; dl - %](0--79),
IR 9 NFERF

page 0, attribute 7 (normal)

es:bp fRIAIE R R FERF R

write string, move cursor

G RIS hR R AR AL

we want to load the system (at 0x10000)
IAEFF U system BEHUMEF] 0x10000 (64KB) FFAfidl .

mov
mov

call
call
call

ax, #SYSSEG
es, ax

read it
kill motor
print nl

segment of 0x010000 ! es = fFH system HEZHubE.
B b system B, es NHIASHL.

KA IKBh# ik, XA CLANE SRS 2 RS T o
FobrlEl EHAT o

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.

IfE, FRATR & B MR SO R i (IR « R C&FRE 7 (1=0),

A B A B4 . 75 it 75 AR S BIOS 4 (B I i X Bk A 2 B A FH / dev/PSO
(2,28), it /dev/at0d (2,8).
AT R PR AN B A SO X
£ Linux PR FE SR 2(S W 43 7R, &S = typekd + nr, Hi

RN %4 + 0 = 28, FrLL /dev/PSO (2, 28) f&I)J2 1. 44MB A BKzh 2%, Hik %572 0x021c

|
!
' nr N 0-3 AN REER AL By CEED; type AIKHIZRA (231, 2MB 5§ 7> 1. 44MB &) &
!
!

FIBE /dev/at0 (2,8) 5112 1. 2MB A IRZHSE, P4 S 0x0208,

NI root_dev & XAEF| FHIX 508, 509 FAi4b, IR RGATEBRES . 0x0306 F555 2
NMBELE 1N IX . X HEERAKN 0x0306 & E NS, Linus & Linux RGN 2 1ESE 2 AMd
B AN X PR R G XAME T ERIER E SRS R ST A5 X 4718
Mo B, WHERARKIAR SO RGAESE 1 MRS 1 AN X L, IVAZMEMNIZA 0x0301, HP
(0x01, 0x03) o WM RGEAELE 2 4 Bochs B I, ACAZAEZ A 0x021D, EP
(0x1D, 0x02) « YZRiFEMNAZET, RATLALE Makefile SCHFEH HATIG E MR E CHIME, NWEZEE



201
202
203

204 !
205 !
206 !

207

208
209

211
212

' 3CfF Tmage MIRIEFER tools/build 2 FARE E RIE R BLE RIS RGTE RS

seg cs
mov ax, root_dev ! B 508, 509 F 5 AL IR & 5 I AW TS B8 E o
or ax, ax
jne root_defined
DTS 148 AT IRAF IR RAE 5 X 2. Wi sectors=15 WITEA 2 1. 2MB fIRZNHE: Gk
! sectors=18, WMIULEHSE 1. 44MB B3k, KAZTT 5 RAIIRBNEE, A CAE 2 & A IK.
seg c¢s
mov bx, sectors
mov ax, #0x0208 ! /dev/psO — 1.2Mb
cmp bx, #15 U HI TR RS B X R S
je root_defined D RET, W oax EPEEE%I%EIX@J%%E@&%%‘O
mov ax, #0x021c ! /dev/PSO — 1.44Mb
cmp bx, #18
je root defined
undef root: DIREA—FE, WZEIEER (BEHL)
jmp undef root
root defined:

seg cs

mov root dev, ax DB R A IS RS IRAF R root_dev HH.

after that (everyting loaded), we jump to

the setup—routine loaded directly after

the bootblock:

Bk, FrAREFERNESE e, RATH B BIHINEAE bootsect JETHI setup F£/F %

N B E) kL84 (Jump Intersegment) o BEFE%E] 0x9020:0000 (setup. s FEFHUAL) EHAT

jmpi 0, SETUPSEG PO BB AREF R T, 1

D FHEAZAJNTERF. read it AT EtEA LA system #Et, kill moter TR HIK DX,
DI SRR R 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.

in: es - starting address segment (normally 0x1000)

BATRE R P ge g, H%=E ab, E‘jlll//\ﬂll*jéi’f%/mﬁﬁ T FBUHE -
L BiN: es - JTFHANTE Hahkﬁ“ﬁ( J& 0x1000)

DNV ERAERF. word B X —A 2 F T Hbr. M4 T CEFETHw AR MAT & WA RN,
! " 1+SETUPLEN' R/ JFAR IS 22 Bt 1 5155 XA setup R o (14 5 [X % SETUPLEN.

sread: .word 1+SETUPLEN ! sectors read of current track !GFTHLET OB IXE
head: .word 0 ! current head PHETHE SRS .

track: .word 0 ! current track |M4EiWIES

!
!
!
!
!
!
! W?ﬁ?%%?ﬁ%ﬁ%ﬂﬂﬂ@ﬂV\]ﬁf@h& 0x10000 4k, FFHfE B 51 64KB ) A A7 5
!
!
!
!
!

read it:

DO S N ) BB . B e N BB 0 A7 TR AL T A bl 64KB (i SO 4G 4L, )
D BEANBEIEIN . I bx A7y, TR 400 B A O R GG 4T .

15347 EHIFE 4 test ALRRALZ M ST MRER &P ERAEBOM B I LR ALES 9 1, TIZ5 R



DRI S ERREAL N 1, NN 00 ZERELE R H bR G (A& ZF &) o FlinF AX=0x1000,
I 4 test FEATIMATE B2 (0x1000 & 0xOfff) = 0x0000, T4 ZF AREE 7. BEATEI R —%
! $§4 jne ZKMANRAL

213 mov ax, es
214 test ax, #HOx0fff
215 die: jne die ! es must be at 64kB boundary ! es {HMNZR{7 T 64KB il 5!
216 xor bx, bx ! bx is starting address within segment! bx NENWZ.
217 rp_read:

D EE AR OIS . LR AT B TR R K ﬁﬁﬁiﬂ"]?ﬁ(#ENDSEG),

DR A R B 2 R okl _read fr5 AbgR SRR, BIEE FRETFIR
218 mov ax, es
219 cmp ax, #ENDSEG ! have we loaded all yet? ! BRI T & EIE?
220 jb okl read
221 ret

222 okl read:
U ARG T AN ISR 2 T M TE 75 B I X, TE ax A EAR .
U ORRAE 2 AR TE A R S B X DA R BN AR T AR R A A B, T B B A s X e R
DBX, P R Skl 64KB BAKEE MRS, 2 oxkid,  JIARYE o 2 RS A 7715
D& (64KB - BRNIRAEALE) , S B H I 5 B ) o X B

223 seg cs

224 mov ax, sectors ! R TE e X

225 sub ax, sread DO YT RETE S X

226 mov cx, ax Dex = ax = YHTHEE AR B X

227 shl cx, #9 I cx = cx * 512 F% + BN YR RAE (bx) »

228 add cx, bx b= IREEEE, BONIER AN TEEL

229 jnc ok2 read D EEA B 64KB T, WIBkEE A ok2_read AT .
230 je ok2 read

D0 B SRS b A AR R X B 2B 64KB, T B A 2 BE N BT HL:
I (64KB - Bt N EmFE O ED) , FA% 40 il 7 S A o X B o O 0t 2 Ui 8 64KB fAME -
231 XOor ax, ax
232 sub ax, bx
233 shr ax, #9
234 ok2_read:
DO ETROE LR IR X (c1) IR XA (al) PRSI es:bx FFUGkb. 2R)E 4t 400
! R OB R X B S RE KR X B sectors MEHLE. HER/NT sectors i B 24 AT
D18 EIEA X R, TR S| ok3_read Ab4kEE#RAE

235 call read track UL TE LA E AR B DR 5 12 DX AR

236 mov cx, ax Dex = KRR OO B X H .

237 add ax, sread Do B Y ETRLE L A B B X A

238 seg cs

239 cmp ax, sectors ! BHHATHGE LIS R X A, B 2] ok3_read 4.
240 jne ok3_read

DA BEE ) ATk A R X B M2 RO N — Rk (L SRk Ersd.
DR ag e, KB HiE.

241 mov ax, #1

242 sub ax, head DI S TR SRS .

243 jne ok4_read DOanSRaR O Mk, P2 1 Ak b DX
244 inc track Y S e

245 ok4 read:

246 mov head, ax VAR TR S

247 XOr ax, ax U TE TS s X

248 ok3_read:
NSRS TR TE b RS AR X, R S RAT AT O XA, AR TR A IO AL T



D dafiE. H/NT 64KB I FHE, WIBFE S rp_read (217 47) Ak, AREEEHE .

249 mov sread, ax U ARAT AT RETE O X
250 shl cx, #9 D ERE R X 512 5,
251 add bx, cx DOV L AT N BRI R A E .
252 jnc rp_read

DG DT 64KB HidE . BRI R TR, iR — BREE AR .

253 mov ax, es

254 add ah, #0x10 DO BE R R 1A N — > 64KB WAEIT AR AL .
255 mov es, ax

256 xor bx, bx U TE BN EAR T G W S 1E .

257 jmp rp read ! BEEEZR rp read (217 47) &b, RS %dE.

258

! read_track TFEF. EMATHGE 48 e P06 X AT S X BIEHE ] es:bx FFiRLt. S0
25 67 47 T AT BIOS BERL B BT int 0x13, ah=2 [JULH.
lal - FBiZBFXE: es:bx - ZEMXIFEAE.
259 read_track:
U E e A BIOS HHlbr 0x10, DJEE 0x0e (LAHLALE T REFRE) , Jebriife—fE. Bn—1 . .
|

260 pusha ! JEANFTE FAFe: (push all) .
261 pusha SR D T 7 NG Y N R S € (£
262 mov ax, HOxeZe ! loading... message 2e =
263 mov bx, #7 DR R R .
264 int 0x10
265 popa
266
AR I AT WA e X A
267 mov dx, track U OBCUETE S .
268 mov cx, sread U BUCY TGS b O X
269 inc cx Pel = JFBEEIX .
270 mov ch, dl ! ch = HHiHiES.
271 mov dx, head U BUCHETHEEL S
272 mov dh, d1 ! dh = #isk's, dl = WBhas 5 OF 0 Ko 400 A KBNEE) o
273 and dx, #0x0100 S5 AKRT 1.
274 mov ah, #2 ! ah = 2, EWIELHIXIIEES .
275
276 push dx ! save for error dump
217 push cx DO RS LR — BAE R
278 push bx
279 push ax
280
281 int 0x13
282 jc bad rt I EHE, B ZE bad rt.
283 add sp, #8 DA S B E SN AR DL IS R
284 popa
285 ret
286

DR E A . MPB B R HEME R, AREPATIREIZR B ALERE (Wi Thae S 00 , FBki%
! %] read track 4LEiR.

287 bad_rt: push ax ! save error code

288 call print_all ! ah = error, al = read
289

290

291 xor ah, ah

292 xor dl, dl



332
333
334
335
336
337
338

int 0x13
add sp, #10 U B AHEELRAEE R .
popa
jmp read_track
/%
* print all is for debugging purposes
* It will print out all of the registers. The assumption is that this is
* called from a routine, with a stack frame like
* dx
* cX
* bx
* ax
* error
* ret <- sp
*
*/
/%
* T print_all AT RRKEHMW. ESE8RIEFARNNE. RAFEFREN
* — AR, JEHARMSEE AW R O ETD
*/
D bR BRI CR=0, MIANERFFFAE LK.
print _all:
mov cx, #5 | error code + 4 registers ! EiNENE.
mov bp, sp U PRAE A RTARIRET sp.
print_loop:
push cx ! save count left ! {RFFFHEERIIFE RN
call print nl ! nl for readability ! AR[iELtEdeilYehs Rl 44T,
jae no_reg ! see if register name is needed
! % FLAGS s CF=0 WA BIREFAF 444, T2Bb¥ .
O RENAR BFAE BT 73 0 R AT A FR “AX: 7 4.
mov ax, #0xe05 + Ox41 - 1 ! ah =IJAET (0x0e) ; al =FFF (0x05 + 0x41 -1) .
sub al, cl
int 0x10
mov al, #0x58 I X ! BORFERX
int 0x10
mov al, #0x3a [ D BORERF
int 0x10
| RIRFFAT4Y bp ATFERRH WA . FFUAHS bp F8 MR [ HL AL o
no reg:
add bp, #2 ! next register ! HHTF—IMIE.
call print hex ! print it [V SAN v mict| R T2
pop c¢x
loop print_loop
ret



! AR BIOS Tk 0x10, LLHAL T B R A AT .
339 print_nl:

340 mov ax, #0xeOd I CR
341 int 0x10
342 mov al, #0xa ' LF
343 int 0x10
344 ret
345
346 /*
347 % print _hex is for debugging purposes, and prints the word
348 % pointed to by ss:bp in hexadecmial.
349 */

/%

* FAEFE print_hex AT H 8. 8 1 53k 6 7e 2 E R
* ss:bp FR Ao

350
! A F BIOS A7 0x10, LLHAL 7 0AT 4 AN/t EUE 7R ss:bp $RIAIHI .
351 print_hex:

352 mov cx, #4 ! 4 hex digits [ T AN e b A e
353 mov dx, (bp) ! load word into dx VOBIRERON dx

354 print_digit:
DS RIRE T, DR A dx P A E 4 LRRE, SRR 4 BRRELE dx AR 4 2

355 rol dx, #4 ! rotate so that lowest 4 bits are used
356 mov ah, #0xe ! FRTThEE S .

357 mov al, dl ! mask off so we have only next nibble
358 and al, #0xf DORON al HIf IS 4 EERE (1 AMED .

D oink’ 0" i ASCIT #34H 0x30, BB /REHHNETHT 0 7R I al Eilid 0x39,
D RN BT 9, FEEMA A ' F kEoR.

359 add al, #0x30 ! convert to 0 based digit, ' 0
360 cmp al, #0x39 I check for overflow

361 jbe good digit

362 add al, #0x41 - 0x30 - Oxa 17N -0 - Oxa
363

364 good digit:

365 int  0x10

366 loop print digit I ex—o 7 cx>0 MEEIRTF—AME.
367 ret

368

369

370 /*

371 * This procedure turns off the floppy drive motor, so

372 * that we enter the kernel in a known state, and

373 * don’ t have to worry about it later.

374/

/% RATIFH TR SiE, ZFERATEEN NG #aE

* FIIEE PR RPIRES, DU EAHEOE T .

*/
NHEE 377 AT ERIME 0x32 ARG — i O, ROV T A A4 (DOR) 3. B2
—A 8L FF TR, HAL 707 4 43 B TR 4 AR (D-—A) [W)ashFISCH . A 3——4r 2 T
FOVF/ 4% 1E DMA A1 b i SR DA KOS 3l / AT R A il &8 FDC. A7 1-—h7 0 F Tk £k #4510 3K .
55 37847 BAE al R E I 0 {8, UM T4 A Ixzh#, KM FDC, 4%1L DMA A1 TiE K,
KM DIE. BRI ERmAERELE B 155 0 kernel/blk_drv/floppy. ¢ #2755 H AU
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391
392
393
394

395
396
397
398
399
400
401
402

kill motor:
push dx
mov dx, #0x3f2 DI RS T AR, RE.
xor al, al U ABRBNHE, SSH FDC, ZE1E DMA AR WrEsR, ek,
outh D al i A R dx FE e e 2
pop dx
ret
5383 sectors:
.word 0 U AEIBCSHG JE B R A R E 1 e X
msgl: U JFHLIA A BIOS IR R G B 259 NEFRF
.byte 13, 10 URIZE L AT ASCIT A4
.ascii “Loading”
! FRoR N HAEA) N HhE 508 (0x1FC) FF46, Frbh root_dev fE 3 s X 55 508 FF4A1 2 A7 5.
.org 506
swap_dev:
.word SWAP_DEV DX AR R G E RS (init/main. ¢ M) .
root_dev:
.word ROOT DEV DX AR S R G TE B S (init/main. ¢ A .
U B EAEE NG S E X R E. AU BIOS fF IR N 5] 55 XA . %t
VAT S S X B AN T
boot flag:
.word OxAAb5
. text
endtext:
. data
enddata:
. bss
endbss:
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