SCIe 3% (5 A3 BR
BRIET AN XEETRIMNELRE 7T BN TN NRE, FHEHLTAXLR,
KB ERERFUF#ETRERN (FBEEX os KIEMIR)
A os BABBMSERN D BFILRYF, MBI BT EEP RIS Eix
BHE—8S, RiIFERETRAIR.
XE=ZBTRIMNBERELAMN—LEIE. TUHFERACKHIRE.
MM R HBFNRAMN x86 EHTH—EFE ARwmO

%

S — - - p2-p6
S W SRR RS p7-pl6
S L S pl6



XE— : BEF NASM HEF5SHGEREEXESE

ERAR:
BWTRHIZE AR IRE (M2 R LM bios BEIRZMBARL) =
7, AL, WEERBE—ENTHESIAM. MAF— /LK.

ME : Al

KEER
ARERGRETRT, EEREEFREMIAIR. BEEFRE EBEHHRE
FaLONE. PENERFRETNMNE. TEFERE EFHFER RN KRR
PR, IRITF SN,
KB A
1. BEBFRERE: BUIEERE VGA BF, EREFHNAGTHE.
2. EHREEEL : FINFEACERREHTEXFHNARESER.
3. BeRMUENER : RHEFEREXR, ULFLEAELRFREEENF
FEEengE.

4. MERIGTHESHERERE . 43RG ENERBERFERFEEE.



KERAE
TheeE 3k
1. BEFHER : RERANTS. JeNERERSEEXE,
2. REFETER: FEBIBUHELER BEXRESFHIE.
3. KUMTEAEEN : FABIEUNABINFHLEIHCTE, WE
BB,

LR IIMB 4
1. EX—MHELRERNFHEE !
BIHENFHNEFENE—7, XHZTAEHE.
2. BiTHIHTEETE RS
RFTIMENSIHTERFREE.
3. EHEBREITER
REFELER, AB—THNFHERIRNERE.

SM g
1. i H B &%
os/

—— bootloader.asm # 5|ShnE=s

—— kernel.asm # Nz
—— Makefile # PRIFEFNEFTIRE

2. REGXH

2.1 5| 8mMEFLRRRE (bootloader.asm)



SISMERREFAEL, SRRB—B. EERMBARIFBEENTT,

2.2 WIZRE (kernel.asm)

NiZRBERELERFT, HIXFHETERNEE.
[BITS 16]
[ORG 0x1000]  ; M4ZhN#EE| 0x1000:0x0000 Hbiitibk

; VGA Ef7RyE At
VGA_MEMORY equ 0xB800

VGA_COLS equ 80 547 80 IS
VGA_ROWS equ 25 C RETH

section .data
 FHTER  REETOTE (§H-AFH)
char_table db 'A', 'B','C','D', 'E', 'F', 'G", '"H', 'I', '}’

BT ER  BHFHNHE (VGA BeRm)
color_table db OxOF, Ox1F, Ox2F, Ox3F, Ox4F, Ox5F, Ox6F, Ox7F, Ox8F, Ox9F

section .text

start:
C REHIER S FH1EE VGA B
mov ax, VGA_MEMORY

mov ds, ax

VIR E

mov si, char_table Sl BRI FHEER

mov di, color table ;DI (EEFETE

mov cx, 10 ;OX R (X 10 17)
fill_screen:

ITE ST B R iRt

mov bx, VGA COLS . 17 80 FFFF

mov dx, cx 15

sub dx, 10 » REES| (f75M 10 FERE 1)

mul dx bx = 75 * VGA_COLS

shl bx, 1 C BFFAMA 2 71, kM 2

add bx, VGA_ MEMORY BRI + RIBE

mov es, bx ;IRE ES FEREFHITHER

 BRZTHNFHNEE



mov bx, 0 ;TS

fill_row:
mov al, [si] . NFEHFEERNBFEF
mov ah, [di] ; NEBZERNFIME
mov [es:bx], ax  EAZRTNHERERE
add bx, 2 C TANFEFAE (X 2)
cmp bx, VGA COLS * 2 ; HERHIERTEST
jl fill_row C MREER, WSEEST

C BERNEI T N E/HAEE

inc si

inc di

loop fill_screen CEHET—fT
halt:

jmp halt ; ToBRTEZR
3. Makefile

Makefile 5iERA—5, ATBEmUEFIET,
ASM = nasm
QEMU = gemu-system-i386

BOOTLOADER = bootloader.asm
KERNEL = kernel.asm
BOOTLOADER _BIN = bootloader.bin
KERNEL_BIN = kernel.bin

OS_IMAGE = os-image.bin

$(BOOTLOADER_BIN): $(BOOTLOADER)
$(ASM) $< -f bin -0 $@

$(KERNEL_BIN): $(KERNEL)
$(ASM) $< -f bin -0 $@

$(OS_IMAGE): $(BOOTLOADER_BIN) $(KERNEL_BIN)
cat $N > $@

run: $(OS_IMAGE)
$(QEMU) -fda $(OS_IMAGE)

clean:
rm -f $(BOOTLOADER_BIN) $(KERNEL_BIN) $(OS_IMAGE)

4. IBREFEER



KB EK

1. HEEFH:
FRAFHEERTHNAFETRERER 10 17,
2. BEXHE :
EHHETER SHETREARNHE.
3. YRAE:
ANMBELFHNHREFRP, BEXELZTRAER.
SRRl

1. FH@BITEN char_table F1 color_table HEYE, WMEFEH LT,
2. FAERBUIPERIDHBNTHEMIESE, ERBFHEOAN.

1. VGA BHEHRE
VGA EBFEMHHE O0xBB000 FFis, EANFMEA 2 =1 .
%1 53¥H: ASCI FT,
£ 2FH: FHHE (K 4 fLFZTFRE, & 4 NRXF-ERE),
H17H 80 JIFM, BN FHER 2 F, AETERFAM 80x2=160 F15.
2. BERE
VGA BERIBH 4 IEREM 4 NATREHEMN
pmex (ARe)
0x0: B
Oxl: &
0x2: Zxt5
0x3: 5&
Ox4: 418
0x5: ¥4I &
0x6: 178
ox7: B&
0x8: K&
0x9: RIEE



KB : RTEATERNICIFSENTIEE

ERTR:

ZREXNTFHAMN os RGEMNE R BREE, FEXNRE FEYLE , 3w OHLH,
ZHXMNER, FEEAIAA, TEIXRELHEIRT.

WE: PFRL.

KEERS5EM
KEER
ARERGALRT, BERMASERETREANXENRZ—. AESENE
WAZH, XIFAFBELTTRRBBINR, REXEZRFEFRNTE. AXE
BE IR EABINE, P EH#—SER
1. REWMAHETLIENF .
2. BENRESHEER.
3. MAEERXAZHRX5HARME.
KB A
1. FIR/PHRALERE, SET RIABBALE.
2. BEEHFEAGRIENIIRE.
3. ERFHREMXHRE, QA MERFR, URDFELAFME.
4. RANRBERETSWMAZENSG, BAXNRERGRARHVGHNER.

KXERE



TheeE 3k

1. KR
RPETEATT AR, XRTUERE LEREREDEZR.
LRSI XASEERFREER, BRALERK.

2. XFMNE%HE :
RAPTRAEX N ERAXF.
RAPETRI&EN, MEAGRENNFHAERREETR.

3. |ETHY R :
AERENY RAME (MEATIER).

KB HE

1. BB B X%

os/

——bootloaderasm  # 3| SMEEE

—— kernel.asm # WAL
——drivers/keyboard.c  # E&Rz (B NIREININEE)
—— drivers/display.c ~ # BR#ER (E&XAREH)

—— kernel/util.c # TEHRE
—— Makefile # GEFEITIE

2. A2
2.1 EEPUETALIEIZE
1. #IKFTEEAIIIREED -



ET RN R A OxE0 jiE 0x4B.

A7 ERY RIEMEHA 0xE0 /5 0x4D.
2. EFLARME :

R\PHAIRAE, EFHHERS LHRBE.

BREEARIEENSEE, BMRASHA.

2.2 NS 5 XRE
1. iR
# % Li®id CURRENT OFFSET BIENARMIE.
EHRE, ENTEEEDIFEEAGRTER.
2. FHBRBEIXERE : EXFBIE, BRATHRESEIXNERS.

RERIEFFROHEBRE :
BAFH : ELARNERAFTH.

MBRFFF : MERCAREMEYFHT .

3. RILXH

3.1 EEWNNRID (keyboard.c)
#include "keyboard.h"
#include "ports.h"

#include "../cpu/isr.h"
#include "display.h"

#include "../kernel/util.h"

#include <stdint.h>



#include <stdbool.h>

#include "../kernel/kernel.h"

/] ¥ RAERS
#define EXTENDED_LEFT_ARROW 0x4B

#define EXTENDED_RIGHT_ARROW 0x4D

/l SR E

static int INPUT_POS = 0;

// BEOFEREK

static void keyboard_callback(registers_t *regs) {
uintl6_t scancode = port_byte in(0x60); // FKEXIIHEFEL
uint32_t extended_scancode;

bool is_extended = false;

/] WY RAREEL
if (scancode == OxEQ) {
is_extended = true;

extended_scancode = port_byte_in(0x60); // EE BRI



/1 ARy RIS
if (is_extended) {
if (extended_scancode == EXTENDED_LEFT_ARROW) {
/] ETTEE
if (move_cursor_left(key_buffer)) {
set_input_pos(INPUT_POS - 1);
}
} else if (extended_scancode == EXTENDED_RIGHT_ARROW) {
/I BITE4E
if (move_cursor_right(key_buffer)) {

set_input_pos(INPUT_POS + 1);

}

}else {

/l REEBEZE (A, 5Z5—%)

/] g SE
void init_keyboard() {

register_interrupt_handler(IRQ1, keyboard_callback);



/I BREWANME
void set_input_pos(int pos) {

INPUT_POS = pos;

3.2 BEBRREE (display.c)
#include "display.h"
#include "ports.h™

#include "../kernel/util.h"

static int CURRENT_OFFSET = 0;

/1 EFFrR
bool move_cursor_left(char* key_buffer) {
if (CURRENT_OFFSET > 0) {
CURRENT_OFFSET -=2; // 8MNFH & 2 Fh
set_cursor(CURRENT_OFFSET);
return true;

}

return false;



/] BEFIR
bool move_cursor_right(char* key_buffer) {
if (CURRENT_OFFSET < string_length(key_buffer) * 2) {
CURRENT_OFFSET +=2; // 81MFH & 2 Fh
set_cursor(CURRENT_OFFSET);
return true;

}

return false;

/1 EEFER

void set_cursor(int offset) {
offset /= 2; // BFHRBEZRBRIFHRBE
port_byte_out(REG_SCREEN_CTRL, 14);
port_byte out(REG_SCREEN_DATA, (unsigned char)(offset >> 8));
port_byte_out(REG_SCREEN_CTRL, 15);

port_byte out(REG_SCREEN_DATA, (unsigned char)(offset & 0xff));

3.3 Makefile
Makefile FFHZFMIZITRE.
makefile

EHRB



# Cmer S HmiEss
ASM = nasm

CC = i686-¢lf-gcc

# I E X

KERNEL = kernel.o
DISPLAY = drivers/display.o
KEYBOARD = drivers/keyboard.o

UTIL = kernel/util.o

OS_IMAGE = os-image.bin

BOOTLOADER = bootloader.asm

# YmiEFE N

all: $(0S_IMAGE)

$(0S_IMAGE): $(BOOTLOADER) $(KERNEL) $(DISPLAY) $(KEYBOARD) $(UTIL)

cat bootloader.bin kernel.bin > $(OS_IMAGE)

%.0: %.c

$(CC) -c $< -0 $@



%.bin: %.asm

$(ASM) $< -f bin -0 $@

run: $(OS_IMAGE)

gemu-system-i386 -fda $(OS_IMAGE)

clean:

rm -f *.bin *.0 $(OS_IMAGE)

4. IRWERETR
KBEXR
1. KXAFISEIRE :
RET RN, ARNEB—NFH, HRBKGTE.
RAT RN, CHRNAB—ANFH, EIEHARXKE.
2. XFMNSHE
A IAE AR BB F MR 5 .
XBY R
1. ZITRAXS:
WINRATIZEE, RATAFESTRARE.
2. W4T A

HABRERTRIRERER, IFREWE.

KEFX



1. RNBfRAUT
i LR E AT RAMDARY, BEREFTNNERRE,
2. XEAZHXEE :
FEDNSEEFHEENR SRR BN,
3. MARHNKE :

KAAAREXAMANZEIZE, ARKRLIMER AL IRINEFT TEA.

XK= : BREAR
aHFEERRINA os AT .
BEXHEERFENTE (LEMNE N os AXFAFAMAFHFHTXHERE,
ARERBEARE. 224 BXEEFHIARTENXHERE)
Tips : T XS FE S xv6 FIXHEEKEGFBUE. MAFHOTIE, WEEX
FX Bt
RAREVIEAN. (RAEH, RthEEER)
RFEENI.
WER/BEANBKAHHTKI.
Tips : FIMTEEERENNS, % keyboard BRI TS/,



fii% : OS & Muw Q<R

1. BIOS #Hmuwsd (0x3D4 F1 0x3D5)

&
AFiEHE VGA XARER THXIRNE.
tHX im0

i A Hdk Thk
0x3D4 YeirizhlFEFEeSEFiRO
0x3D5 KARALE E iRm0

2. @M A0 (0x60 F1 0x64)

Hi&
EEEFSFETXEROS CPU XE, AT EEREAMHE
B HEREIRE.

EESE



% Ok Thie
0x60 #HEiwO, AT EIIAEBNEALUE
0x64 REwA, AFHFEREERS

3. & (ATA) #EHwO
i
ATA (Advanced Technology Attachment) x0T 5
#/XEH, XMABEXMNEWMEEA,

tHKim O
% Ak Ihek

Ox1FO BRESES (F/EBXEIE)
Ox1F1 $EIRFES (F) RS ES (B)

Ox1F2 BRI F 7
Ox1F3 LBA Hbik (% 8 fi)
0x1F4 LBA bt (dhja 8 fi)
0x1F5 LBA Hbik (= 8 fi)
0x1F6 KA =R EF T Far

Ox1F7 w45 ER (B) SREFES ()

4. EREE (PIT) 45O
Hig
BidERSEEG RO, RERGH SRS M AT



B IhRE .

K um H
sy H ik IN&E
0x40 BiE 0 HIBFF=R
0x41 BiE 1 HRFFHR (BEKREH)
0x42 BiE 2 HIRFFHR
0x43 EX =T F 7%

5. ¥ATRREHFRENKO

A&
XEFORTFSEGRERE, &% /0 &&HNELE
1E.

EEST

RIEXR Ihie

port_byte_in MI5Eiw QTR —PFT
port_byte out m¥EEIKRHABEANA—NFT
port word_in AIEEiw IER—F

port_word_out [} EiwHEA—NF



