Operating Systems: The Linux 2.0 Boot Sector

Example Boot Sector

Thisisthe assembly source for the boot sector used by the Linux free operating system. If it looks
unfamiliar for intel assembly, that's because it gets run through the standard C preprocessor (CPP) and
has comments starting with '!" stripped off... enjoy! :)

!
I SYS SIZE is the nunber of clicks (16 bytes) to be | oaded.

I Ox7F00 i s Ox7F000 bytes = 508kB, nobre than enough for current
I versions of |inux which conpress the kernel

|

#i ncl ude <l i nux/config. h>

SYSSI ZE = DEF_SYSSI ZE

!

! boot sect . s Copyright (C 1991, 1992 Linus
Torval ds

! nodi fi ed by Drew Eckhar dt

! nodi fi ed by Bruce Evans (bde)

!

I bootsect.s is |oaded at 0x7c00 by the bios-startup routines, and
noves

I itself out of the way to address 0x90000, and junps there.

!

' bde - should not junp blindly, there may be systens with only 512K

| ow

I menory. Use int 0x12 to get the top of nenory, etc.

!

' It then |l oads 'setup' directly after itself (0x90200), and the
system

I at 0x10000, using BICS interrupts.

!

' NOTE! currently systemis at nost (8*65536-4096) bytes long. This
shoul d

' be no problem even in the future. I want to keep it sinple. This
508 kB

I kernel size should be enough, especially as this doesn't contain the
I buffer cache as in mnix (and especially now that the kernel is

I conpressed :-)
I
I

The | oader has been nmade as sinple as possible, and continuous
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I read errors wll result in a unbreakabl e | oop. Reboot by hand. It
I | oads pretty fast by getting whole tracks at a tine whenever
possi bl e.

. text

SETUPSECS = 4 ' nr of setup-sectors
BOOTSEG = 0x07C0 I original address of boot-
sect or

| Nl TSEG = DEF I NI TSEG I we nove boot here - out of
t he way

SETUPSEG = DEF_SETUPSEG I setup starts here

SYSSEG = DEF_SYSSEG I system | oaded at 0x10000
(65536) .

I ROOT_DEV & SWAP_DEV are now witten by "build".
ROOT_DEV = 0

SWAP DEV = 0

#i f ndef SVGA MODE

#defi ne SVGA MODE ASK VGA
#endi f

#i f ndef RAMDI SK

#defi ne RAMDI SK 0

#endi f

#i f ndef CONFI G_ROOT_RDONLY
#defi ne CONFI G ROOT_RDONLY 1
#endi f

I 1d86 requires an entry synbol. This nay as well be the usual one.

.globl _min
_mai n:
#if O /* hook for debugger, harm ess unless BIOS is fussy (old HP) */
I nt 3
#endi f
nov ax, #BOOT SEG
nmov ds, ax
nmov ax, #1 Nl TSEG
nmov es, ax
nov CX, #256
sub Si, si
sub di , di
cld
rep
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NMOVSW
j npi go, I Nl TSEG

I ax and es already contain I N TSEG

go: nov di , #0x4000- 12 I O0x4000 is arbitrary value >= length
of

I bootsect + length of setup + room
for stack

I 12 is disk parmsize

I bde - changed Oxff00 to 0x4000 to use debugger at 0x6400 up (bde).
Ve

I wouldn't have to worry about this if we checked the top of nenory.
Al so

' my BIOS can be configured to put the wini drive tables in high
menory

I instead of in the vector table. The old stack m ght have cl obbered
t he

I drive table.

nmov ds, ax
nov Ss, ax I put stack at | N TSEG 0x4000-12.
nov sp, di
/*
* Many BIOS' s default disk paranmeter tables will not
* recogni ze nmulti-sector reads beyond the maxi num sect or nunber
* specified in the default diskette paraneter tables - this nay
* mean 7 sectors in sone cases.
*
* Since single sector reads are slow and out of the question,
* we nust take care of this by creating new paraneter tables
* (for the first disk) in RAM W w | set the maxi num sector
* count to 36 - the nost we will encounter on an ED 2. 88.
*
* H gh doesn't hurt. Low does.
*
* Segnments are as follows: ds=es=ss=cs - | N TSEG
* fs =0, gs is unused.
*

/

I ¢cx contains O fromrep novsw above

http://www.nondot.org/sabre/og/files/Booting/LinuxBootSector.html (3 of 12)9/11/2005 9:16:32 AM



Operating Systems: The Linux 2.0 Boot Sector

nov fs,cx

nov bx, #0x78
addr ess

push ds

seg fs

| ds si, (bx)

nov cl, #6

cld

push di

rep

NMOVSW

pop di

pop ds

movb  4(di),*36

seg fs

nov (bx), di
seg fs

nov 2(bx), es

I | oad the setup-sectors directly after
I Note that 'es' is already set
I Also cx is O fromrep novsw above.

| oad_set up:

XOor ah, ah

XOor dl, di

I nt 0x13

Xor dx, dx

nmov cl, #0x02

nov bx, #0x0200

nmov ah, #0x02

nov al , setup_sects
track 0)

I nt 0x13

j nc ok | oad_setup

push ax

up.

I fs:bx is paraneter table

I ds:si is source

I copy 12 bytes

I patch sector count

t he boot bl ock.

I reset FDC

drive 0, head O
sector 2, track O

(assune all on head O,

Il read it
I ok - continue

I dunp error code
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cal | print_nl
nov bp, sp

cal | print _hex
pop ax

j mp | oad_set up

ok | oad_set up:
I Get disk drive paraneters, specifically nr of sectors/track
#if O

I bde - the Phoenix BIOS manual says function 0x08 only works for
fixed

I disks. It doesn't work for one of ny BIOS s (1987 Award). It was
I fatal not to check the error code.

Xor dl , di
nov ah, #0x08 I AH=8 is get drive paraneters
I nt 0x13
Xor ch, ch

#el se

I It seens that there is no BIOS call to get the nunber of sectors.
Guess

I 36 sectors if sector 36 can be read, 18 sectors if sector 18 can be
read,

I 15 if sector 15 can be read. Oherw se guess 9.

nov si , #di sksi zes I table of sizes to try

pr obe_ | oop:

| odsb

cbw I extend to word

nmov sectors, ax

cnp si, #di sksi zes+4

| ae got _sectors ' if all else fails, try 9
xchg ax, CX I ¢cx = track and sector
Xor dx, dx I drive 0, head O

Xor bl , bl

nov bh, setup_sects

I nc bh

http://www.nondot.org/sabre/og/files/Booting/LinuxBootSector.html (5 of 12)9/11/2005 9:16:32 AM



Operating Systems: The Linux 2.0 Boot Sector

shl
CS)

nov

I nt

jcC
#endi f

got _sectors:

Restore es

nov
nov

bh, #1

ax, #0x0201
0x13
probe | oop

ax, #l NI TSEG

es, ax

Print sonme inane nessage

nov
xXor
I nt

I nt

ok, we've witten the nessage,

ah, #0x03
bh, bh
0x10

cX, #9

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

now

we want to | oad the system (at 0x10000)

nov
nov
cal |
cal |
cal |

After that we check which root-device to use.
defined (!'= 0),

O herw se,

at0 (2, 8),
dependi ng on the nunber of sectors we pretend to know we have.

seg cs

ax, #SYSSEG

es, ax
read it
kill notor
print_nl

segnent

address after setup (es =

service 2, 1 sector

try next val ue

read cursor pos

page 0, attribute 7 (nornal)

wite string, nbve cursor

of 0x010000

If the device is

nothing is done and the given device is used.
one of /dev/fdOH2880 (2,32) or /dev/PSO (2,28) or /dev/
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nov ax, root dev

or ax, ax

| ne root defi ned

seg cs

nov bx, sectors

nov ax, #0x0208 I /dev/psO - 1.2M

cnp bx, #15

je root defi ned

nov al , #0x1c ' /dev/PSO - 1.44Mo

cnp bx, #18

je root defi ned

nov al , #0x20 I /dev/fdOH2880 - 2. 88M

cnp bx, #36

je root defi ned

nov al , #0 I /dev/fdO - autodetect
root defi ned:

seg cs

nov root dev, ax

I after that (everything |oaded), we junp to
I the setup-routine | oaded directly after
' the boot bl ock:

j mpi 0, SETUPSEG
This routine | oads the system at address 0x10000, naking sure

!

' no 64kB boundaries are crossed. W try to load it as fast as
I possible, |oading whole tracks whenever we can.
!
!
|

I n: es - starting address segnent (nornmally 0x1000)
sread: .word O I sectors read of current track
head: .word O I current head
track: .word O I current track
read it:
nov al , setup_sects
I nc al
nov sr ead, al
nov ax, es
test ax, #OxOf f f
di e: j ne die I es nust be at 64kB boundary
xor bx, bx I bx is starting address within
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segnent
rp_read:
#ifdef _ Bl G KERNEL
#define CALL_H GHLOAD KLUDGE .word Oxleff,0x220 ! call far *
boot sect kl udge
' NOTE: as86 can't assenble this
CALL_ H GHLOAD KLUDGE I this is within setup.S
#el se
nov ax, es
sub ax, #SYSSEG
#endi f
chp ax, syssi ze ' have we | oaded all yet?
j be okl read
r et
okl read:
nov ax, sectors
sub ax, sread
nov cX, ax
shl c¢x, #9
add cx, bx
j nc ok2 read
j e ok2_read
X0or ax, ax
sub ax, bx
shr ax, #9
ok2 read:
call read track
nov cX, ax
add ax, sread
cnp ax, sectors
j ne ok3 read
nov ax, #1
sub ax, head
j ne ok4 read
i nc track
ok4 read:
nov head, ax
X0or ax, ax
ok3 read:
nov sread, ax
shl c¢x, #9
add bx, cx
jnc rp_read
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nov ax, es
add ah, #0x10
nov es, ax
Xor bx, bx
jmp rp_read
read_track:
pusha
pusha
nov ax, #0xe2e
nov bx, #7
I nt 0x10
popa
nov dx, track
nov CX, sr ead
i nc CX
nov ch, dli
nov dx, head
nov dh, dli
and dx, #0x0100
nov ah, #2
push dx
push CX
push bx
push ax
I nt 0x13
jcC bad rt
add sp, #8
popa

r et

bad rt: push ax
cal | print_al
r ead

xor ah, ah
xor dl, dl
I nt 0x13
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| oadi ng. ..

nmessage 2e = .

I save for error dunp

I save error code
Il ah = error, al =
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add sp, #10
popa
jmp read_track
/*
* print _all is for debuggi ng purposes.
* It will print out all of the registers. The assunption is
that this is
* called froma routine, with a stack franme |ike
* dx
* CX
* bx
* ax
* error
* ret <- sp
*
*/
print_all:
nov cx, #5 l error code + 4 registers
nov bp, sp

print _| oop:

push CX I save count |eft
cal | print_nl ' nl for readability
cnp cl, #5
| ae no_reg I see if register nane i s needed
nov ax, #0xe05 + "A - 1
sub al, cl
I nt 0x10
nmov al, # X
I nt 0x10
nmov al, #':
I nt 0x10
no_req:
add bp, #2 I next register
cal | print _hex I print it
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pop CX
| oop print | oop
ret
print_nl:
nov ax, #O0xeOd CR
I nt 0x10
nmov al , #0Oxa LF
I nt 0x10
ret
/*
* print_hex is for debuggi ng purposes, and prints the word
* pointed to by ss:bp in hexadeci mal.
*/
print_hex:
nov cx, #4 4 hex digits
nov dx, (bp) | oad word into dx
print _digit:
r ol dx, #4 rotate so that |owest 4 bits are
used
nov ax, #0xeOf ah = request, al = nmask for nybble
and al, di
add al , #0x90 convert al to ascii hex (four
I nstructions)
daa
adc al , #0x40
daa
I nt 0x10
| oop print _digit
ret
/*

* This procedure turns off the floppy drive notor, so

* that we enter the kernel
* don't have to worry about

*/

kill notor:
push dx
nmov dx, #0x3f 2
xor al, al

in a known state, and
| at er.
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outb

pop dx

r et
sectors:

.word O
di sksi zes:

. byte 36,18, 15,9
nsgl:

.byte 13,10

.ascii "Loading"
.org 497

setup_sects:

. byt e SETUPSECS
root fl ags:

.word CONFI G ROOT_RDONLY
syssi ze:

.word SYSSI ZE
swap_dev:

.word SWAP_DEV
ram si ze:

.word RAMDI SK
vi d_node:

.word SVGA MODE
root dev:

.word ROOT_DEV
boot fl ag:

.word OxAA55

Copyright © 1995-8 Chris Lattner

Last modified: Wednesday, 13-Sep-2000 14:10:31
CDT

http://www.nondot.org/sabre/og/files/Booting/LinuxBootSector.html (12 of 12)9/11/2005 9:16:32 AM


mailto:sabre@nondot.org

	nondot.org
	Operating Systems: The Linux 2.0 Boot Sector


