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[org 0x0]

SETUP_SECT equ 4
KERNEL_SECT  equ KERNEL_SIZE

BOOT_SEG equ 0x7c0
SETUP_SEG equ 0x900

; Kernel is copied to 0xA00O at first,
; and to 0x100000 in setup.asm

KERNEL_SEG equ 0xA00

SETUP_ADDR equ 0x9000

jmp BOOT_SEG:start

org Ox02 BEZO7t HEZ|0 MAEEs /XE OHX|Z X|HE$tCt d2|12 jmp BOOT_SEG:start
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3t 7{7]0f 0x90002 C{sHA 0x9000+X 2 QEAME ZXNsA E=ch d2|1 Igdt [gdtr] FHS
lgdt 0x900X 2 H2tstAH| EICh,

bootsectasmOAl = MIIHE FAE Ox0CZE AR =L {EAHEX BEEZCL} setup.asm
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boot_drv db 0 ; floppy drive A:
sect_per_track  dw 18 ; sectors per one track

head_per_drv  dw 2 ; floppy has 2 heads

current_sect dw 1 ; current reading sector # (relative)

read_sect db 0 ; it read how many sectors
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start:
mov ax, cs
mov ds, ax ; ds=es=0x7c0
mov es, ax
mov ss, ax ; stack: 0x7c0:0 -> low memory
mov sp, 0x0
mov [boot_drv], dl ; bios store drive number in dl
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mov ax, SETUP_SEG ; read 512bytes of setup.asm

mov es, ax
mov si, 0 ; store image at es:si
mov cx, SETUP_SECT ; how many sectors?

call read_sectors

mov ax, KERNEL_SEG
mov es, ax

mov si, 0

mov cX, KERNEL_SECT

call read_sectors

=2| H&Z2| 0x9000 O setup.asms XMZESHCL StLto| MEHE Q= 47t read_one_sect QIG|
O] &5 O|838iM o] 7He| MEE 9= read_sect &5 Tf 1490] & ME 37|QIX]|
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call a20_try_loop ; activate A20 line
ZZMAMe F& HA F A20 HE 2d3tAIZInE OafoF IMB of&to| =2l H2g = UL
IMBE= 16%I=2 0x100000 O] AEH®| Xi2|7f 20 H|E0|7| UfZO0|Ct.

mov ax, 0xb800

mov es, ax

mov bx, 0x0

mov al, byte [hello_msg] ; Greeting!

mov byte [es:bx], al
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mov ax, KERNEL_SECT



; segment addres = 0x0
; offset = 0x9000
; Segment must be 0x0000.

jmp 0x0:SETUP_ADDR ; execute setup

jmp $ ; or die!
setup.asmO| M= M= MIHET} 0x0O 0|1 QIAl ZATJ} 0x9000 O|Ch QIEAM FAT} HE
=2 FAE BeE £ U E 57| o FZ YHO| 20| 0x0:0x9000 22 X|YHLCH.

2. setup.asm

swapper_pg_dir equ 0x3000

pg0 equ 0x4000
GDT_ADDR equ 0x1000
TSS_ADDR equ 0x2000

KERNEL_REAL_ADDR equ 0xA000
KERNEL_VIRT_ADDR equ 0x100000

KSECT equ KSIZE

swapper_pg_dir2 g SE0|AM LA|Z ALEE H|O|X| C|AE2|0|Ct pg0e YAIZ ALEE I
O|X| Hlo|=20|1 ZZt 22|24 0x3000, 0x40000 XMZEr=ICt =0 HY HElo] BLD X Ef
A7 MSE I 9K EfAT Q| HO|X| CIMER|0 25 EAED XM A2EX| Y=ct HY
o | EfAATE 4GBO| Vi OI22| S7H2 LHEAM SESH B2 |{X Ej239| HO|X| T
HEROE HEO0| A8 S7H0f CHst 47H0| A0{oF SHCh
[bits 16]

[org 0x9000]

setup_start:
mov ax, CS ; cs=ds=es=0x0

mov ds, ax

mov es, ax



mov ax, 0xb800

mov es, ax

mov bx, 0x2

mov al, byte [setup_msg]

mov byte [es:bx], al
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; clear TSS

; 0x6000 ~ Ox6FFF is allocated for TSS
mov edi, TSS_ADDR

XOr eax, eax

mov ecx, 26

cld

rep stosd

; make TSS segment descriptor
XOr eax, eax

mov eax, TSS_ADDR

mov [descriptord+2], ax

shr eax, 16

mov [descriptor4+4], al

mov [descriptor4+7], ah

#M 2E EfA3E PHE0 AHAE AQFHE Y] fSiMe= TSS S USO0{0F otCh =2
22| 0x2000 oA A|ZSH= o HO|X|§ 022 22|0{5ta, GDTO| TSS F¥&E 7I=27|= H&
SEHE THECE O] TSS Y2 LIS0| AAHZ20AM EjA= AH0| AFEEICH

lea si, [gdt] ; source : ds:si=0x0:gdt

XOr ax, ax

mov es, ax ; destination : es:di=0x0:0x1000

mov di, GDT_ADDR



mov cx, 8*7 ; 7 descriptors
rep movsb

cli
lgdt [gdtr]

setup.asm Lol EFF0| GDT7F Folk|o] XUeH O|Hs =2 HZ2| 0x1000 of SAtettt
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gdtr:
dw 0x1000
dd GDT_ADDR

gdt:
dd 0x00000000, 0x00000000
dd 0x0000FFFF, 0xOOCF9AQO ; kernel code segment
dd OxO000FFFF, 0xO0CF9200 ; kernel data segment
dd O0x8000FFFF, 0x0040920B ; video memory segment

;dd 0x00000000, 0x00000000 ; for TSS descriptor
descriptor4:

dw 104

dw 0

db 0

db 0x89

db 0

db 0

dd OxO000FFFF, OxO0OcfFAOQ ; user code segment
dd OxO000FFFF, Ox00cfF200 ; user data segment
dd 0x00000000, 0x00000000

gdt_end:
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mov eax, crO
or eax, 0x0000001

mov cr0, eax

jmp $+2
nop

nop

jmp dword KERNEL_CODE_SEL:protect_start
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[bits 32]
protect_start:
mov ax, KERNEL_DATA_SEL
mov ds, ax
mov es, ax
mov fs, ax
mov gs, ax

Mmov ss, ax
mov edi, 0xb8004

mov al, byte [protect_msg]

mov byte [edi], al

; check physical memory size
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mov esi, 0x100000

mov eax, 0x1234abcd

mov ecx, 0
check_mem_size:

inc ecx

mov dword [ds:esi], eax

mov ebx, dword [ds:esi]

add esi, 0x100000

cmp eax, ebx

je check_mem_size

mov [memory_size], ecx

=g HZ2|e AZIE LOotLhZ7| IsHA 1MB CHQZ 0x1234abcd Zr2 M1 Ql=Ct SHXY7IHX]
0x100000 HX|ELC} A2 HEZZ|0& O HOJHE MX| &Aooz 0x100000, 0x200000, ... H
X|OtCh 0x1234abed 2t A1 Q{oj=Ch B 22 o] ASKIR ST HRIO| ol=a|7t ZExjst
S 0122 0| ST WK =R 022 2718 2 4 Utk

; kernel exists at 0x100000~

mov ax, KSECT

mov dx, 512 ; sector = 512byte
mul dx

mov cx, ax
mov edx, 0

mov esi, KERNEL_REAL_ADDR
mov edi, KERNEL_VIRT_ADDR

copy_kernel:
inc edx
mov al, byte [ds:esi]
mov byte [es:edi], al
inc esi
inc edi
dec cx

jnz copy_kernel



mov [kernel_size], edx

HYEYE S2|H 22| IMB X|HOS 2 EASICE bootsect.asmO| A= HZ2| F=A7F 16H| ENX|EE X|
FE|E2 749 O|O|X[ZE O0xA000 Of XMZFZ = ol SIRACE SHX|SH wxj= 32HE FA X|FO|
7hs%tE2 2 0x100000 Off =Atotct oF HRO|EX ZASID ZALE 37|E edx X[AHO| 7|EY

C}7b kernel_size H=0f X Z&sl< =Ll

; set PAGE DIRECTORY

mov edi, swapper_pg_dir+0x0*4 ; Oth table <- 0x3000
mov eax, pg0
or eax, 0x7 ; 0~4MB is not accesable to user task

mov [es:edi], eax

mov edi, swapper_pg_dir+0x300*4 ; 0x300th table <- 0x3000
mov eax, pg0
or eax, 0x3

mov [es:edi], eax

; set PAGE TABLE for global tables
; physical memory 0x0~0x400000 is mapped to
; virtual memory 0x0~0x400000(4MB) & 0xC0000000 ~ 4MB
mov edi, pg0 ; first kernel page table at 0x4000
mov eax, 0x00000007
mov ecx, 1024
set_tbl_table:
mov [es:edi], eax
add eax, 0x1000
add edi, 4
dec ecx

jnz set_tbl_table
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0x3000 /7 0x4000 + 0x7 \OxO th
0x0

%4000 + 0x3 [0x300 th

X4000 > 0X0 + 0x7 <0x0 th

0x1000 + 0x7  fox1 th
0x2000 + 0x7  Jx2th
0x3000 + Ox7 x3 th

Ox3FEO00 + 0x7  [PX3FEth
0x5000 Ox3FFO00 + 0x7 JOx3FF th
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mov eax, swapper_pg_dir

mov cr3, eax

mov eax, crO
or eax, 0x80000000

mov cr0, eax

; stack space is grow down from Ox9ffff
;mov esp, 0xcO09ffff

mov edx, [kernel_size]

mov ebx, [memory_size]
jmp 0xc0100000

HolE 7ls& Ar83t7| fleiA cr3 2X|AEO| HO|X| ClfE2[e FAF MEotL 02| 31
H HEE 12 AMEstCt

78 olo[X|el A7|et =2 HEE|el A7 HEO HESZ| RISHA edx, ebx Z|X|AEO| gk
HMAESICE 12{3 setupasm ZZ0| AME headasm OfAl O ZX|AEC| Zhg 9n B0
XMEsCL E0| 22| HZ2] 0x100000 of ML Yoo Z JHa F4A 0xC010 0000 2= H
Shet.

—

_,_

[0 > m|o

tss: times 104 db 0
times 2048-($-$$) db 0
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3. head.asm

[bits 32]



%include "selector.inc”

extern start_kernel
extern phy_mem_size

extern kernel_size

section .text
global _start

_start:

mov dword [kernel_size], edx

mov dword [phy_mem_size], ebx

mov edi, 0xCO0b8006
mov al, byte [kernel_msg]

mov byte [edi], al

; stack space is grow down from Ox9ffff

mov esp, 0xc009fffc

call start_kernel

jmp $

kernel_msg db "S", 0
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