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SO M &

o LI AL

o HIFLLSEE  gcc~ 1d
o MEPLIRIE : qemu-system-1386

o Amhfrin Ao F AL ML

o BIOSY Bife4d & 4 A

o i386MRIF ALK

o 1# M hexdumpZ& A bin L Ao img THF P 89 R &
(2 P8 : 2XEFRAELGMBREY A 5 )

o 1# objdump KL % B A& X “xxx.0” Frelf T4
(xtB : 2 XRIL%H “xxx.bin” XH)
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BIOS ¥ BT Fn 4E & iy A

@ BIOST Wi 4% .
https://en.wikipedia.org/wiki/BIOS_interrupt call#Interrupt table

Q@ ETA4BX :int 0x10
o TR : ¥ = F XA T 89 F 45 4 B 2R AL A BIOS *F BT 89 77 &,

Q #&ARX @ int 0x16

AH Description
00h | Read Character
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https://en.wikipedia.org/wiki/BIOS_interrupt_call#Interrupt_table

1386 69 7~ B AL

o I3861K & L4 KA 4 B L%l
o TH M=K : KNI
o 1R MIGALEF 5 £ RIS L AT AT A 9 B

o H~/:cs, ss, ds, es, fshrgs

o CPULE T3NFH &

o cs REBEFHEE
o ss MEREFHE
o ds BHRFHE

&8 &

> 35 @ B AL 8 A K
s B A ARG
> 356 B A RIE B
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138669 Mo bk 3% 4 A2 X, 1 AR R Fe R PP B X,

o X (201%)
o 16/ FH R A FALANMNZ164% »
R sb B Bk sk i Ak 3t F (K445 40)
o TRMEPIIER » A RAHE I T R
o MIIN=FF 5 BAE*16+F Nt

o Ry MK (324%)

o 16 FHAERFHBRFAMNEE
B 3bE 2 5 4B 85  AF RGDTEL&-1% A

o GDTF 2 & T HANEMNIZ A (BItHF) -
BELEREAFRERBEALCTY O F5
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GDT %

@ One 8-bytes segment descriptor for each segment
@ GDT is stored in memory
@ Registers GDITR stores the base address of a GDT

@ The GDIR is 48 bits long
@ The lower 16 bits tell the size of the GDT, and

the upper 32 bits tell the location of the GDT in memory.
@ instruction: 1gdt src

47 16 15 0

GDT Regitster
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GDT %

@ Segment selector (Fi#4%-F): The value in segment

register, 16-bits

15 21 0

Segment selector

@ Index: 13 bits, the index of corresponding segment

descriptor in GDT
@ Table Indicator, TI-bit: 1 bit, GDT? LDT?
© Request privilege level, RPL-bits: 2 bits

July 1,




GDT %

@ Linear address = segment base 4 offset

GDT or LDT Linear address

Segment selectorfp 1

[RPL] T offset ]

Egéical address
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GDT %

@ Types of segment descriptors:

Data Segment Descriptor (F&IEB 43t f4 ) for data/stack
segments

Code Segment Descriptor (KA IEFF): for code segments
Task State Segment Descriptor ({E% KAL)

LDT Descriptor (LDTH43it4F)

System Segment Descriptor (& ZE#5HEF)




GDT %

@ Contents of segment descriptors:

o Base (32-bits): Segment start address in physical memory

o Limit (20-bits): for segment length

o G-bit (1-bit): the unit of segment length (0: 1= 1B; 1:
1=4KB)

o S-bit (1-bit): system segment (0) or not (1)

o Type (4-bits): for code/data/tss/1dt/etc BIOSY WiAedd & #r A

o DPL-bits (2-bits): descriptor privilege level of the segment
(00b~11b)

o Segment present flag (1-bit): present (1) or not (0)
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@ Contents of segment descriptors:

Data Segment Descriptor
63 62 61 59 58 57 56 55 54 53 52 51 50 48 47 46 45 44 43 42 40 39 38 37 36 34 33 32

31 30 29 28 26 25 24 22 21 20 19 18 17 16 15 14 13 11 98765 4 3 2 1 0

Code Segment Descriptor

63 62 61 59 58 57 56 55 54 53 52 51 50 48 47 46 45 44 43 42 40 39 38 37 36 34 33 32

31 30 29 28 26 25 24 22 21 20 19 18 17 16 15 14 13 11 98765 4 3 2 1 0

System Segment Descriptor
63 62 61 59 58 57 56 55 54 53 52 51 50 48 47 46 45 44 43 42 40 39 38 37 36 34 33 32

31 30 29 28 26 25 24 22 21 20 19 18 17 16 1514 13 11 1098 76 5 4 3 0
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@ Selector and the quick access to descriptor

Segment

Descriptor tablé

Segment register Non-programmable regﬁster
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o 1EHF# BCROW TG — i 2 R4 A 2

31 0

CRO Regitster
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I AR X 2 AR AR X

Q 1R

e startl6 rm2pm.S
e startl6 rmZ2pm.1d

Q RFHEIE T RIAE =2t Hl Bk AR
e gcc —¢ —m32 startl6_rm2pm.S -o startl6_rmZ2pm.o

o 1d -T startl6 rmZ2pm.1ld startl6 rmZ2pm.o -o startl6 rmZ2pm.elf
@ objcopy -0 binary startl6_rmZ2pm.elf startl6_rmZpm.bin

Q FERFHKA
e dd if=/dev/zero of=a_startl6 rm2pm.img bs=512 count=2880

e sudo losetup /dev/loop4 a_startl6_rm2pm.img
o sudo dd if=startl6_rm2pm.bin of=/dev/loopd bs=512 count=1
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I 2 A2 X 2 AR AL K,

Q@ fqemul 23
o gemu-system-i386 -fa a_startl6_rmZ2pm.img

a5 @ QEMU
ello, 03 world?

[Press any key to get into protect mode...
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I 2 A2 X 2 AR AL K,

Q@ fqemul 3B 3

@ gemu-system-i386 -fa a_startl6_rmZ2pm.img

OO 6 QEMU

ello, DS world?

[Press any key to get into protect mode...

[Switch to PROTECT MODE...0.K.! We are now in PROTECT MODE!

A EAET 0K BilmE 34T
B A —4TH B We are now in PROTECT MODE!”
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o ZAbinTH#

@ hexdump -C output/startl6_rm2pm.bin
o BA&img X #

o hexdump -C output/a startl6_rm2pm.img
o & & &K AMBRE W &

o sudo dd if=/dev/sda of=sda_mbr.bin bs=512 count=1
(£ F > /dev/sdamRbgmE £ » 5ARA % Amcfh » T A3 R B 69 a4 4
(& 7T g & /dev/hd*)

@ hexdump -C sda_mbr.bin
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