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Chucong 3
Vi xtr Iy 8088-Intel

3.1 Kién tric va hoat dong cua 8088
- Nguyén ly hoat dong
- S0 do6 kho1 chirc nang
3.2 Cau trac thanh ghi ciia 8088
3.3 Phuong phap quan ly bd nhé
3.4 M0 ta tap 1énh Assembly

Intel® 8088 Chip



Nguyén ly hoat dong cua mot bo vi xur ly

Lay - Giai ma - Thuc hién 1énh

Tim va copy

. cac byte lénh tu b@ nh(,)'

2
Decode

Tao ra cac tin hiéu diéu khién V (G1a1 ma 1énh
dé thuc hién 1énh



Chu ky Iénh va Chu ky may

Chu ky 1énh: Tong thoi gian tim 1énh, giai
ma 1énh va thuc hién 1 1énh

No1 chung, Chu ky 1énh cua cac 1énh khac
nhau la khac nhau

Chu ky 1€nh bao gi0 cling bang mot s6
nguyen lan cdu ky may

Chu ky may oang nghich dao cua tan so
hoat ddng (toc d6 dong ho) ctia bo vi xtr 1y




3.1 Kién trac va Hoat ddng cua 8088

[MIOHY l'NTERFACEJ

INSTRUCTION 4
STREAM BYTE 3
OUEUE >
- ES 1
INTERFACE CS
UNIT Ss 4
DS EXECUTION UNIT
1 CONTROL S YSEMT

EXECUTION
UNIT SP

BP
SI
DI




Pon vi giao tiép Bus - BIU

Phat cac tin higu dia chi dén bo nh¢ va céc
cong I/O thong qua A-Bus

Poc ma 1énh tir bd nhd thong qua D-Bus
Doc dir li€u tir bd nho thong qua D-Bus
Ghi dir 11€u vao bd nho thong qua D-Bus
Poc dit liéu tir cac cong I thong qua D-Bus
Ghi dit liéu ra cac cong O thdong qua D-Bus



Pon vi thuc hién - EU

» Bao gom CU va ALU

 CU : Giai md lénh dé tao ra cac tin hiéu
diéu khién nham thuc hién lénh d3 duoc
g1al ma

» ALU: thyc hién cac thao tac khac nhau doi
vO1 cac toan hang cua Iénh



T0O chirc cua microprocessor

Control
reqgisters

General
purpose
registers

Status
Registers




Xu ly 1énh cua cac vi xu ly truge 8086/8088

e MOt thu tuc don gian gém 3 budc:
— Lay lénh tir bo nhé
— (G1a1 ma 1énh
— Thuc hién 1énh
e LAy cac toan hang tir bd nhd (néu co)
e Luu trir két qua

Fetch Decode Execute  Fetch Decode Execute Microprocessor

1 1 1 2 2 2

Busy Idle Busy Busy Idle




Co ché Pipelining

Pipelining

Fetch Fetch Fetch Fetch Store Fetch Fetch Load Fetch
1 2 3 4 ik 5 6 2 7

Decode Decode Decode Decode Idle Decode Decode Idle Decode Ins_truction
1 2 ] 4 5 6 7 Unit

Exec. Exec. Exec. Exec. Idle Exec. Exec. Idle . Execution
1 2 3 4 5 6 Unit

Memory request Memory request




3.2 Cau truc thanh ghi ctia 8088

&K

BX

X

(L

8088 co 14 thanh ghi 16-bit

Seneral Purposs

Ind=x

EF

=P

=1

()

Segment

Status and Control

C3

=3

Flags

D=

IP

ES




Cau tric thanh ghi ctia ho x86




Cau truc thanh ghi 8086/8088

Accumulator
Base
Counter
Data

Code Segment
Data Segment
Stack Segment
Extra Segment

Instruction Pointer
Stack Pointer
Base Pointer
Source Index

Destination Index

v

0,7

0

AH

AL

BH

BL

CH

CL

DH

DL

15

CS

DS

SS

ES

15

SP

BP

Sl

DI

AX
BX
CX
DX

A

A

A




Cac thanh ghi da nang

7 0,7 0
Accumulator AH AL AX
Base BH BL BX
Counter CH CL CX
Data DH DL DX

- C6 thé truy cap nhu céc thanh ghi 8-bit

- Luu trit tam thoi dit liéu dé truy cap nhanh hon
va tranh khoi phai truy cap bd nho

- C6 cong dung dac bict d6i v&i mot sb cau 1énh



Cac thanh ghi segment

15 0
Code Segment CS
Data Segment DS
Stack Segment SS
Extra Segment ES

- Luu trit dia chi segment cia mot 6 nhd can truy cap
- Két hop vo1 cac thanh ghi offset nhat dinh



Cac thanh ghi offset

Instruction Pointer IP
Stack Pointer SP
Base Pointer BP
Source Index Sl

Destination Index DI

- Luu trit dia chi offset ciia mot 6 nhé can truy cap
- Két hop vé1 cac thanh ghi segment nhat dinh



Thanh ghi co

15 0

X | x| X | x |OFIDF|IF |TF|SF|ZF| x |[AF| X [PF| x |CF

- Khong phai tat ca cac bit déu duoc st dung
- Moi bit dugc st dung dugce goi 1a mot cd

- Cac co déu co tén va co thé duoc Lap/Xoa
rieng 1¢é

- Bao gdom cac co trang thai va cac co diéu
khién




AC (Alignment check)
(VM) Virtual mode
(RF) Resume

(NT) Nested task
(IGPL) Input/output
privilege level

(©) Overflow

(D) Direction

() Interrupt

(T) Trace

(S) Sign

(2) Zero

(A) Auxiliary Carry
(P) Parity
(C) Carry

8086, 8088, 80186

l 80286

80386, 80466DX

80486SX




3.3 Phuong phap quan ly bo nho

- BO nh¢d duoc xem 1la mot tap hop cac 6 nho

- Moi 6 nhé duoce nhan dang béng mot Pia chi
vat 1y duy nhat 20-bit

- Trong hoat dong truy cap mot 6 nh¢, DPia chi
vat 1y cua n6 duoc tao ra tur hai gia tri 16-Dbit:
Dia chi segment va Dia chi Offset

- P1a chi logic = D1a chi segment:Dia chi offset



Moi lién hé gitta PCVL va PCLG

15

A=Bus

19 0

Thanh ghi offset.

Thanh ghi Segment




3.4 Mo ta tap I€énh Assembly cua

huon dang: Mnemonics Cac toan hang
hom 1én]
hom 1én]
hom 1én]
hom 1én]
hom 1én]

8086/8088

1 chuyén so liéu
h s6 hoc

1 logic

1 R€ nhanh

1 thao tac string

hoém 1én]

h hon hop



Nhom 1énh chuyén so liéu
Data Transfer Instructions

-Chuyén s6 liéu (sao chép so liéu) tir vi tri nay
sang v1 tri khac

- Nguon so liéu khong thay doi

- Pich s& ¢ gia tri nhu gia tri ctia Nguon

- Cac 1énh chuyén s6 liéu khong anh hudng dén
cac co trang thai trén thanh ghi co

- Mot s6 1énh tiéu biéu: MOV, XCHG



L/ZAALCAL 11 QU110 111l uvuiliviio

MOV
Khyon aangy MOY Righshguon
- Pich: cb thé la:
1. Mot thanh ghi 8 hoac 16 bit cua VXL
2. Mot vi tri nho (1 hoac 2 6 nho lién tié’p
nhau)
- Nguon: c6 thé la:
1. Mot thanh ghi 8 hoac 16 bit cua VXL
2. Mot vi tri nho (1 hoac 2 o nho lién tié’p
nhau)
3. Mot gia tri cu thé



Mot so luu ¥ d6i voi MOV

- Pich va Nguodn phai co cung kich ¢&
- Pich va Nguon khong thé dong thoi
thudc bo nhd

- Néu Dich 1a mot thanh ghi segment
ciia VXL thi Nguodn khong thé 1a mot
gia tri cu thé (nodi cach khac, khong thé
nap gia tri truc tiép cho mot thanh ghi
segment bang 1énh MOV)



Data Transfer Instructions - XCHG

Khuon dang: XCHG T/h1,T/h2

- Tac dung: (T/h1) € (T/h2)

- T/hl: co thé 1a:

1. Mot thanh ghi 8 hoac 16 bit cua VXL

2. Mot vi tri nho (1 hoac 2 o nho lién tié’p
nhau)

- T/h2: c6 thé la:

1. Mot thanh ghi 8 hoac 16 bit cua VXL

2. Mot vi tri nho (1 hoac 2 0 nho lién tié’p
nhau)



Mot s6 luu v doi voi XCHG

- T/h1 va T/h2 phai c6 cung kich ¢&

- T/h1 va T/h2 khong thé dong thoi
thudc b0 nhd

- T/h1 va T/h2 khong thé 1a cac thanh
ghi segment



Cac mode dia chi

- Khi thuc hién 1énh, VXL s€ thuc hi€én nhiing
thao tac nhat dinh trén so liéu, cac so liéu nay
duoc go1 chung 1a cac toan hang.

- Cac toan hang trong mot cau 1énh c6 thé 1a mot
phan cta cau 1énh (¢ dang ma may), c6 thé nim
0 mot thanh ghi cua VXL hoac ¢ BO nho

-Cach xac dinh toan hang trong cac cau lénh
duoc go1 la cac mode (dinh) dia chi




Cac mode dia chi

- Mode dia chi thanh ghi: MOV AX,BX
- Mode dia chi tirc thi: MOV AL,55h
- Cac mode dia chi bo nhd: Cac cach thire xac
dinh dia chi vat 1y cua toan hang nam trong bo
nho:

Mode dia chi truc tiép

Cac mode dia chi gian tiép ...



Mode dia chi truc tiép
(Direct Addressing Mode)

MOV CX. [1234h]

réss || Memeory Instruction
conteni
01 D0 aa MO Cx, [1234H]
| (0% Co i b 1] =
HO88 nlm:r 34
DM s ‘D1ﬂ'ﬂ"- ¥ Mext instrection
0100 Cs ]
A a =
55
| ES |
o,
a8
LI, i ] b
MM Cx I:IE':':I:I-1 M
DX i
| se -
Bp | i
0332 34 ED Sounce apeerand
S0 3235 BE
: b |
|




Mode dia chi gian tiép thanh ghi

(Register Indirect Addressing Mode)
MOV AX. [SI]

Sddress MEmary Insructsan
ccccc
11 O o B4 O A [(S0]
1 m (4}
B OEE oron? | b Mext insirsciio
rMPLI
I OO0 1 1P
1
Cs
010
05
O
E3
ES Ca00 b
Crha b
| 5 K A | .
| o
I x L]
f = - (o o 1 ED Source o Eerand
i LA = [ b ] BE
| =P |
I 1
| BP _i I
1234 (S| 1
(w]




Mode dia chi co so-chi s6

(Based-lndexed Addressing I\/Iode)
MOV AH. [BX] [SI] + 1234h

BOGE
FAFP LI
OO0 =
OO 2,
S O
55
Es |
P | A
ax | |
o
| -
&P
BF
2000 s1 |
ol

o1000 |

LR RE Y
12
DNl
000

s 3a |

=
=

MOV AL, [SI) +1234H |

PMExt Rstruction

| Seorurce operand



Nhé cac mode dia chi bd nhG nhu thé nao?

Tat ca bat dau trong bang sau day:

Lay ra 0 hodc 1 phan tir tir moi cot
(Khong lay 2 phan tir tir mot cot)
Phai lay it nhat 1 phan tt tr bang



Cac vi du

Mode




Cac vi du

Mode




Cac vi du

Addressing

Instruction
Comment Mode

Memory Contents

Move to the memory location Base Plus

MOV [BX + DI}, AX pointed to by DS:X the value in AX Index

Move word in memory location Base Rel 8B 81 34 12

MOV AX, [BX + DI + 1234h] DS:BX + DI + 1234h to AX register Plus Index OP  MODE |

MOV word [BX + DI + Move immediate value 5678h to Base Rel
1234h], 5678h memory location BX + DI + 1234h Plus Index

C78134 1278 56




, “Ma may
M6t Iénh co thé dai tir1 dén 6 byte
« Byte 1 gom:
— Opcode (6 bit) xac dinh phép toan can thwc hién
— Bit D xac dinh toan hang & REG cla Byte 2 1a ngudn hay dich:
1: Dich
0: Ngudn
— Bit W xac dinh kich c& cua toan hang la 8 bit hay 16 bit
0: 8 bit
1: 16 bit
- Byte 2 gdm:Mode field (MOD), Register field (REG)
Register/memory field (R/M field)



Anatomy of an instruction

Opcode

Mode Displacement | Data/Immediate

OPCODE

MOD

REG R/M

Opcode contains the type of instruction we
execute plus two special bits, D and W

The mode byte is used only in instructions that

use register addressing modes and encodes the

source and destination for instructions with two
operands

D stands for direction and defines the data flow
of the Instruction

— D=0, data flows from REG to R/M

— D=1, data flows from R/M to REG

W stands for the size of data
— W=0, byte-sized data

— W=1, word (in real mode) or double-word sized (in
protected mode)



Anatomy of an Iinstruction

Opcode Mode Displacement Data/Immediate

« MOD field specifies the addressing mode
D W 00 - no displacement
N - J « (01 — 8-hit displacement, sign extended
OPCODE 10— 16-bit displacement
« 11— R/M IS a register, register addressing mode

« [FfMOD is 00,01, or 10, the R/M field selects one of
-\ the memory addressing modes

MOD REG R/M




Registers in the REG and R/M
fields

Code W=0 (Byte) W=1 (Word) W=1 (DWord)

>
=

EAX

wC L e

EDX

001

(B
=
(i
X

93]

ECX

)
=
)
X

EBX

100

>
1

—

9]
1

2
ey
m

S

o

101

0
1=

110

O
1=
2
m

S

EDI



Example

Consider the instruction 8BECh
1000 1011 1110 1100 binary
Opcode 100010 -> MOV

D=1 data goes from R/M to REG
101 | CH | BP | EBP

W=1 data is word-sized
MOD=11, register addressing

REG=101 destination, R/M=100
source

MOV BP, SP




Displacement addressing

« IfMOD is 00, 01, or 10 R/M has an entirely
different meaning

01
10
1

Examples:
i MOD=00 and R/M=101 mode Is [DI]

FfMOD=01 and R/M=101 mode IS
|DI+33n|

[ MODE=10 and R/M=101 modes IS
|DI+2233h]

R/M Code Function

DS:BX+SlI
DS:BX+DI

SS:BP+SI
SS:BP+DI

100 DS:SI

101 DS:DI

110 SS:BP

DS:BX



Examp e oo | A ax | eax
o1 | on | bp | or
1 e | o | Eor

Instruction 8A15h

1000 1010 0001 0101

Opcode 100010 -> MOV

D=1, data flows from R/M to REG
W=0, 8-bit argument

MOD=00 (no displacement)
REG=010 (DL)

REG=101 ([DI] addressing mode)
MOV DL, [DI] -

R/M Code Function

DS:BX+SI
001 DS:BX+DI
010 SS:BP+SI

0 SS:BP+DI

=

1

100 DS:SI

101 DS:DI

SS:BP

DS:BX

111



Direct Addressing Mode

MOD is always 00
R/M is always 110

REG encodes the register to/from we take
data as usual

Third byte contains the lower-order bytes
of the displacement, fourth byte contains the
high order byte of the displacement



Direct Addressing

Example: 8816 00 10

1000 1000 0001 0110 0000 0000 0001 0000
Opcode 100010 -> MOV :
W=0 (byte-sized data)
D=0 data flows from REG
MOD 00, REG=010 (DL), R/IM=110gz
Low-order byte of displacement 00
High-order byte of displacement 10
MOV [1000h], DL

H

0 olololol=1=
= OEXEXEXX N
meo
&) B4 B4 B

m [l
(<2}



REG Code
0[0]0)
001
010
011
(0[0)
101

Segment reg.
=)
CS
SS
DS
FS
GS

Example MOV BX, CS
Opcode 10001100

MOD=11 (register addressing)
REG=001 (CS)

R/M=011 (BX)

8CCB



Ma may

REG xac dinh thanh ghi cho todn hang th(r nhat

REG W=0 wW=1
000 AL AX
001 CL CX
010 DL DX
011 BL BX
100 AH SP
101 CH BP
110 DH Sl

111 BH D




Ma may

MOD va R/M cung nhau xac dinh toan hang th hai

i T = = T

O DE EXFLAMNATION

M3 Mampry Mode, no displacement
folborw' 5™

iy Bgmepry Made, &-bif
displacemen] falows

10 Bemory Made, 16-bi
displacement fallows

11 Fagigiar Moda [np
displacemani)

"Encept whan RIM = 110, fhan 16-bif
displacaman [cllows

&l



Ma may

MOD va R/M cung nhau xac dinh toan hang th hai

EFFECTIVE !.DDI’I ESSCAL I:I.ILMIU N

_|

MOD =11
| A/M | Wab | Wt | R/M MOD =00 MOD=01
oo | al | w0 | o0 | ot [B) + (511 + DB
I o | CL G 001 | (BX)+{0l) BX)a (DN} + D8

Mo | DOl D 010 | (BP)+(50) | |BP (50 + DB
011 By By I | (BP)« (DN |BP+ (0N + D8
W | AM SF 00 | (50 150+ D8
1) . CH P w0l | o {00 + D8
11 OH o 110 | DIRECT ADDRESS | (aP|+D8
111 B D 1M | [BX] (BX]+ 08

COBP)a DN+ DME |
{ (&h+ Db

| (P tg

MOD=10

(BE}+ S+ 6
(BX)+ DH) + 6
\BF)+ 50+ D16

\Dl) « D6

(BX)= L6

bl




Vidu

Ma hoa lenh MOV BL,AL
» Opcode d6i véi MOV la 100010

» Ta ma hoa AL sao cho AL |a toan hang nguon:
— D =0 (AL |4 toan hang nguon)
« W bit = 0 (8-bit)

« MOD = 11 (register mode)

« REG = 000 (ma cua AL)
 R/M =011 (ma cua BL)

Két qua:: 10001000 11000011 =88 C3



Nhom 1énh S6 hoc

Bén caph tac dung, can cht y dén anh hudng cia
1énh do61 vo1 cac co trang thai

Céac 1énh sb hoc th/thueong: ADD, SUB, ...

Cac 1énh s6 hoc khac: CMP. NEG, INC, DEC, ...
Anh hudng dén céc co trang thai

CF
OF Phu thudc vao qua trinh thyc hién phép toan
AF

ZF =1 néu Két qua bang 0
SF =1 néu MSB ctia Két qua = 1
PF = 1 néu byte thap cua két qua c6 Parity chan



Arithmetic Instructions - ADD
Khudn dang: ADD Dich,Nguon
- Téc dung: (Pich) € (Pich)+(Nguon)
- Pich: cb thé la:
1. Mot thanh ghi 8 hoac 16 bit cua VXL
2. Mot vi tri nho (1 hoac 2 6 nho lién tié’p
nhau)
- Nguon: c6 thé la:
1. Mot thanh ghi 8 hoac 16 bit cua VXL
2. Mot vi tri nho (1 hoac 2 o nho lién tié’p
nhau)
3. Mot gia tri cu thé



Anh hudng ctia ADD

— ZF =1 néu Két qua bang 0
— SF=1 néuMSB ciia Két qua = 1
— PF = 1 néu byte thap ctia két qua co Parity chan

» CF duoc 1ap néu tran khong dau (c6 nhé tir
MSB)

* OF duogc lap néu tran c6 dau:
- C6 nh¢ tr MSB, Khong ¢6 nhd vao MSB
- CO6 nh¢d vao MSB, Khong ¢6 nh¢ tv MSB

» AF duoc 1ap néu c6 nhd tir nibble thap vao
nibble cao (tur bit 3 vao bit 4)



Cac co trén thanh ghi co

* Cac bt nhat dinh trén thanh ghi co diéu
khién hoat dong hoic phan anh trang thai
cua vixu ly

— Céc co diéu khién (TF, IF, DF)

* Quy ét dinh cach dap ung cua vi xur ly trong cac tinh
huong nhat dinh

— Cac co trang thai (CF, PF, AF, ZF, SF, OF)
» Bi anh hudng boi cac phép toan nhat dinh
e Phuc vu cho céc 1énh c6 diéu kién



Cac co dieu khiéen

* DF - Direction flag (Co hudng)

— DF = 1: huéng xuong

— DF = 0: hudng 1én
o IF — Interrupt flag (Co ngat)

— IF = 1: cho phép ngat ngoai

— IF = 0: cam ngat ngoai (doi vdi ngat che duoc)
* TF - Trace flag

— TF = 1: v1 xtt ly thuc hién tung 1énh mot



Cac co trang thai

. Carry * Zero
— carry or borrow at — resultis 0
MSB in add or subtract Sign
— last bit shifted out — result is negative
« Parity  Overflow
— low byte of result has — signed overflow
even parity

- occurred during add or
« Auxiliary subtract

— carry or borrow at bit 3



(Signed) Overflow

« Can only occur when adding numbers of the
same sign (subtracting with different signs)

 Detected when carry into MSB is not equal
to carry out of MSB

— Easily detected because this implies the result
has a different sign than the sign of the
operands

* Programs can ignore the Flags!



Signed Overflow Example

10010110
+ 10100011
00111001

Carryin=0, Carryout=1
Neg+Neg=Pos

Signed overflow occurred
OF =1 (set)

00110110
+ 01100011

10011001

Carryin=1, Carryout=0
Pos+Pos=Neg

Signed overflow occurred
OF =1 (set)



Examples of No Signed

Overflow
10010110 10010110
4+ 01100011 4+ 11110011
11111001 10001001

Carryin=0, Carryout =0 Carryin=1, Carryout=1
Neg+Pos=Neg Neg+Neg=Neg

No Signed overflow occurred  No Signed overflow occurred
OF = 0 (clear) OF =0 (clear)



Unsigned Overflow

* The carry flag is used
to indicate if an
unsigned operation
overflowed

* The processor only
adds or subtracts - it
does not care If the
data Is signed or
unsigned!

10010110
+ 11110011

10001001

Carryout =1
Unsigned overflow occurred
CF =1 (set)



DEBUG's Register Display

-R
..000 SpP=0010 BP=0000 SI=0000 DI=0000
..00F IP=004F NV UP DI PL NZ NA PO NC

The state of the Flags are shown in line 2

OV/NV: (no)oVerflow DN/UP: direction
EI/DI: En(Dis)abled Interrupts
NG/PL: sign ZR/NZ: (not)Zero

AC/NA: (no)Auxiliary PE/PO: Even/0dd
CY/NC: (no)Carry (set/clear)



Arithmetic Instructions - SUB
Khudn dang: SUB Bich,Nguon
- Téc dung: (Pich) € (Pich)-(Nguon)
- Pich: cb thé la:
1. Mot thanh ghi 8 hoac 16 bit cua VXL
2. Mot vi tri nho (1 hoac 2 6 nho lién tié’p
nhau)
- Nguon: c6 thé la:
1. Mot thanh ghi 8 hoac 16 bit cua VXL
2. Mot vi tri nho (1 hoac 2 o nho lién tié’p
nhau)
3. Mot gia tri cu thé



Anh hudng ciia SUB

— ZF =1 néu Két qua bang 0
— SF=1 néuMSB cua Két qua =1
— PF =1 néu byte thap ctia két qua c6 Parity chan

e CF duoc lap néu tran khong dau (cO muon vao
MSB)
« OF duogc 1ap néu tran c6 dau:
- CO muon tv MSB, Khong ¢c6 muon tr MSB
- CO muon tr MSB, Khong ¢c6 mugn vao MSB
* AF duoc lap néu c6 muon tir nibble cao vao
nibble thap (tur bit 4 vao bit 3)



Arithmetic Instructions - CMP
Khudn dang: CMP Pich,Nguon
- Téc dung: (Pich)-(Nguon)

- Pich: cb thé la:

1. Mot thanh ghi 8 hoac 16 bit cua VXL
2. Mot vi tri nho (1 hoac 2 6 nho lién tié’p

nhau)

- Nguon: c6 thé la:

1. Mot thanh ghi 8 hoac 16 bit cua VXL
2. Mot vi tri nho (1 hoac 2 o nho lién tié’p

nhau)

3. Mot gia tri cu thé



Arithmetic Instructions — INC, DEC,
NEG

INC T/h
Trong do: T/h ¢co thé 1a cac thanh ghi hodc vi1 tri nhé
Tac dung: (T/h) € (T/h)+1

DEC T/h

Trong do: T/h ¢co thé 1a cac thanh ghi hodc vi1 tri nhé

Tac dung: (T/h) € (T/h)-1

Luu y: Cac 1énh INC va DEC khong anh huong dén co CF
Lénh NEG T/h: Pao dau cta T/h (Lay bu 2)

Lenh NEG se lap co OF néu gla tri cua T/h la gla tri am
nhat trong ddi gid tri ciia cdc so cé dau tuwong 1ng



Nhom 1énh Logic
e Can cha y dén anh huong cta 1énh d6i véi cac co
trang thai
* Cac Iénh logic th/thuwong: NOT, AND, OR, XOR

NOT A:  -~A
ANDAB: A&=B
ORAB : AJ]=B

XOR A,B: A"*=B
 NOT khong anh huong dén cac co trang thai.
* (Cac lénh khac:

CF=0

OF=0

ZF =1 néu Két qua bang 0

SF =1 néu MSB cua Két qua = 1

PF = 1 néu byte thap cua két qua co Parity chan
AF khong xac dinh



1100 1010
NOT AL
0011 0101

0011 0101
0110 1101
AND AL, BL

0010 0101

0011 0101
0000 1111
AND AL, BL

0000 0101

AL 0011 0101

BL 0110 1101
ORAL, BL

AL 0111 1101

AL 0011 0101

BL 0000 1111
ORAL, BL

AL 0011 1111

AL 0011 0101

BL 0110 1101
XOR AL, BL

AL 0101 1000



Mot sO irng dung

« Bai toan Xoa bit: Xoa mot bit nao do cua
mot toan hang ma khong 1am anh huong dén
cac bit con lai cua toan hang do

» Bai toan Kiém tra bit: Xac dinh mét bit nao
d6 ciia mot toan hang 1a bang 0 hay 1 (thong
qua gia tr1 cua mot co trang thai)

» Bai toan Lap bit: Lap mot bit nao do cua
mot toan hang ma khong 1am anh huong dén
cac bit con la1 cua toan hang do



Nhom 1eénh logic
Cac 1énh logic khac: Lénh TEST, Cac 1énh dich
(Shift) va Cac Iénh quay (Rotate)
Lenh TEST chi khac 1énh AND la khong gitr la1

két qua cua phép toan

Cac 1énh dich va Cac 1énh quay déu co6 hai khuon

dang:
Khuon dang 1: Mnemonic Toan
Khuon dang 2: Mnemonic Toan

Tac dung cua mot cau lénh theo

hang, 1
hang,CL

khuon dang 2

g10ng nhu tac dung lién tlep cua N cau lénh tuong
urng theo khudn dang 1, vo1 N 1a gia tr1 cua thanh

ghi CL



Cac lénh Dich trai: SHL, SAL




Shift right SHR

Register

CF



Shift right SAR




Rotate through Carry L/R
(Quay trai/phai thong qua carry)

L!_ T T T T T T
I i




Rotate left/right
(Quay trai/phai khong qua carry)

ROL

ROR



Nhom 1énh ré nhanh

Lam thay doi trat tu thuc hién 1énh binh thudng
cua vi xu ly

Lénh nhay khéng diéu kién: JMP

Cac lénh nhay co dieu kién: Jxxx

Lénh lap: LOOP va cdc bién thé ciia né

Cdc 1énh ¢6 lién quan dén Chwong trinh con:

- CALL (goi ghuvng trinh con)
- RET (tro vé chuwong trinh goi)

Cdc lénh c6 lién quan dén Chwong trinh con phuc vu ngat
- INT (goi chuong trinh con phuc vu ngdt - Goi ngat)
- IRET (quay vé chwong trinh goi ngdt)



Lénh nhay khong diéu kién

JMP nhéan
— Nhay gan: E9 xx xx (3 byte)
— Nhay ngan: EB xx (2 byte)
— Nhay xa: EA XX XX XX XX (5 byte)

Nhan: tén do nguol lap trinh tu dat ra theo qui tac dat tén
cua Assembler va co thé dat vao trudc mot cau lénh bat ky
trong chuwong trinh cung voi ddu :

nhan: Cdu lénh can thuc hién
Nhan sé duwoc dich thanh dia chi

Khodng cach nhdy: Khodng cach dai sé (cé dau) tir [énh
nhay den lenh can thuc hién



Co ché thuc hién 1énh nhay

» Céac 1énh nhay ngan va gan chi 1am thay doi
g1a tr1 cua thanh ghi IP
— Lénh nhay ngan cong khoang cach nhay 8-bit c6 dau
vao gia tr1 hién thoi cua IP
— Lénh nhay gan cong khoang cach nhay 16-bit c6 dau
vao gia tr1 hién thoi cua IP
o Lénh nhay xa lam thay d6i ca CS va IP

— Gan cho CS va IP cac gia tr1 moi



Ma may cua 1énh nhay

1106:0100 EB2A JMP 012C
+ 012C-0102=002A
1106:0102 EBFC JMP 0100
+ 0100-0104=FFFC
1106:0104 E97F00 JMP 0186

e 0186-0106=0080 (too far for short!)
« 0186-0107=007F
1106:0107 EOF5FE JMP FFFF
 FFFF-010A=FEF5




Cac lenh nhay c6 di€u kién

JXxx nhan
— C6 gan 40 menmonic khac nhau

Céac 1énh nhay diéu kién don: phu thudc vao gia tri
cua | co.

JNZ/INE - Nhay néu ¢ ZF = 0, nghia 1a két qua
cua phep toan trudc do khac khong

JC - Nhay néu CF = 1, nghia 1a cau lénh trudc d6
lap co carry

JZ/JE

IJNC



Cac lenh nhay c6 di€u kién

Tat ca cac 1énh nhéy c6 diéu kién phai 1a nhay
ngan

— khoang cach nhay: -128 to +127 bytes

T6 hop vai 1énh nhay khong diéu kién dé co the
vuot qua g101 han nay.

C4c 1énh nhéy diéu kién kép: phu thudc vao gia
tr1 cua nhiéu co

JB/INAE

INL/JGE



ing dung cua cac I€nh nhay co di€u kién

« Két hop v6i IMP dé xay dung cac cau truc 1ap
trinh co ban:

- Cau truc dieu kién
- Cau truc lap

e Cac Iénh nhay thuong theo sau cac I€nh lam thay
do6i gia tri clia cac co trang thai:
— CMP
— TEST ...



Cau truc dieu kién

mov ax,n
cmp ax,’/

jz nhanl
l1énh 1

jmp nhan2
nhanl:1lénh 2
nhan2:1énh 3



Cau truc lap
mov ax,n

nhanl: cmp ax,0
jz nhan2
lénhi
sub ax, 2

jmp nhanl

nhan2: lénhk



Cau trac diéu kién - AND

char n; int w,x; ;1f (n>="'A" &&w==x)
- 1 1 m hl
If (N>="A" && w==Xx) ov et i
cmp ah,'A'
whatever(); 51 nogo

mov ax,w
cmp ax, X
jne no_go

; then-part
call whatever

nogo:



Cau trac diéu kién - OR

char n,k; unsigned int w;
If (n<>k || w<=10)
whatever();

;1f (n<>k| | w<=10)

mov ah,n

cmp ah,k

jne then

cmp w,10

ja end if
then :

call whatever
end if:



Lénh LOOP

« LOOP nhan
— GEamCXdi 1

— Néu (CX) <> 0 thi mov cx,9

JMP nhan. Néu khéng ~ Ppan: lenh 1
thi t1€p tuc thuc hién lénh 2
1énh theo trat ty binh lénh 3



LOOPZ/E va LOOPNZ/E

Céc bién thé cua
LOOP

Gia tr1 cua ¢ ZF ¢o
thé lam két thic som
vong lap

Loop while ZF/equal
&& CXI1=0

Loop while (NZ/ not
equal) && CX!=0

Luu y: LOOP giam
CX nhung khong anh
hudéng dén céc co

| OOPZ == LOOPE
_LOOPNZ==LOOPNE

Cac lénh trong vong
l1ap co thé tac dong dén
co ZF (CMP ?)




Chuong trinh con

* Chuong trinh con trong ngon ngir Assembly
duoc goi 1a Thu tuc (Procedure)
e Mot th tuc ¢6 thé duoc thue hién nhiéu 1an
» C6 lién quan dén stack:
- luu giit Dia chi quay vé
- luu gitr g1a tr1 cua cac thanh ghi cua vi xu

ly



Stack ?

e Cau truc dir liéu LIFO 6 RWM

- PUSH : ghi dir liéu vao stack,
- POP: doc dir l1éu tur stack

* (SS:SP) tré dén dinh cua stack

* (SS:BP) truy cap stack ngau nhién (khong
theo LIFO)



Stack Initialization

» The .stack directive hides an array

allocation statement that looks like this
- The Stack DB Stack Size dup (?)

e On program load...

— SS Is set to a segment address containing this
array (usually the stack starts at offset 0)

— SP is set to the offset Of The stack+stack size
which is one byte past the end of the stack array

* This is the condition for an empty stack



Initial Stack Configuration

stack 12 ;Reserve space for the stack

oader determines actual segment address
for the start of the stack

— This 1s an empty stack

L‘88:0340 I ‘SP:OOOC IJ




How Does The Stack Work?

 The stack grows backwards through
memory towards the start of the stack

segment
< StackSize:000C >

\\L SS:0340 I \E SP:0008 I

 Push decrements stack pointer <Gemn
Pop Increments stack pointer  pe==)>



PUSH

o PUSH nguon

— Push nguon vao stack

 PUSHF
— Push thanh ghi ¢O vao stack

o Lénh PUSH trudc hét s& giam SP di 2 r6i
luu gia tr1 cua nguén vao vi1 tr1 nho duoc tro
bo1 (SS:SP)




Vidu PUSH

3C[09|A4]40[2C|FF|A2]|43] 07 J064C|2AT09] 46
\\L SS:0340 I \E SP:0008 I

PUSH AX AX: 0123

3C[09[A4[40[2C]FF

\XL SS:0340 I

SP:0006

:_I




POP

e POP dich

— Pop dir li¢u trr dinh stack vao dich
- POPF
— Pop dtr liéu tu dinh stack vao thanh ghi co

o Lénh POP trude hét copy dit liéu duoc tro
bo1 (SS:SP) dén dich ro1 tang SP 1€n 2




Vi du POP

3C

09

A4

40

2C

FF

A2|23[01]06[4C[2A[09]46

ﬂ SS:0340 I

POP ES

S~ SP:0006 |

3C

09

A4

40

2C

FF

A2|23| 01 [06]4C[2A]09] 46

\\L SS:0340 I

' 4

ES:0123I

\Q SP:0008 I



Tran stack!
< SmcksSize000C >

L‘8810340 I ‘SP:FFFE I

e Stack Overflow

e Stack Underflow
< StackSize:000C >

)

L‘88:0340 I ‘SP:OOOD I




Thu tuc

Tén Thu tuc PROC kiéu
;than cua thu tuc
RET ;quay vé chuong trinh goi
Tén Thu tuc ENDP
» kiéu1a NEAR hoic FAR
— ngam dinh 1a NEAR
» Mot thi tuc c6 thé c6 nhiéu 1énh RET



Lénh CALL va RET

* Go1 mot thu tuc (NEAR)

CALL Tén Thu tuc

— push IP vao stack

— copy dia chi cua Tén Thu tuc vao IP
e Trd vé tir mot thi tuc (NEAR)

RET

— pop gia tr1 ¢ dinh stack vao IP



Thu tuc Far

* Goithutuc (FAR)
CALL Tén thii tuc
— lan luot push CS va IP vao stack
— copy dia chi cua Tén thu tuc vao CS va IP
o Trd vé tir thu tuc (FAR)
RET
— pop gia tri tir dinh stack 1an luwot vao IP va CS



Goi ngat

* Goi ngéit 1a mot 161 go1 thu tuc dac biét
— FAR
— Thanh ghi c& phai dugc bao toan

o INT SO ngat
— Thanh ghi c& dugc push, TF va IF b1 xo0a
— CS va rol IP dugc push

— Pia chi ciia mdt chuwong trinh con phuc vu ngat (Vector
ngat) tuong tmng vé1 SO ngat dugce copy vao CS va IP



Tro ve tu ngat

 IRET
e Tac dung cua I€nh:
— (14 tr1 ¢ dinh cua stack dugc pop vao IP
— (14 tr1 ¢ dinh cua stack dugc pop vao CS
— (14 tr1 ¢ dinh cua stack dugc pop vao thanh ghi co

o Chuong trinh bi ngat tiép tuc thuc hién dudong nhu
khong c6 chuyén gi xay ra



Xuat ky tu ra man hinh PC

 Ngit 21h
— Ngit nay hd trg rat nhiéu dich vu trén PC

— Nhan dang dich vu bang so dich vu (s6 ham). S6 dich
vu can dugc nap voa thanh gh1 AH

— Tuy theo ting dich vu, c6 thé can thém mot s6 doi so
khac dugc nap vao cac thanh ghi xac dinh

« AH =2, DL = M3 ASCII cuia ky tu can xuat

— Ky tu duoc hién thi tai vi tri hién thol ciia con trd



Xuat xau ky tu ra man hinh PC

 Dich vu 09h cua ngét 21h
— DX = Dbia chi Offset cua xau (trong doan dir 11¢u)
— DS = Dia chi segment cua xau
— Xau ky tu phai két thuc bang ky tu '$'

. Pé nap dia chi offset cua xau vao DX, co thé:
— LEA DX, Ténxau
— MOV DX, OFFSET Tén xau



Nhap 1 ky tu tor ban phim PC

* Dich vuOlh cua ngét 21h
e Khi NSD g6 mot ky tu tir ban phim:
— Ky tu s€ hién trén man hinh
— AL s€ chira ma ASCII cua ky tu do
* AL=0 n¢€u ky tu dugc nhap la ky tu di€u khién



Nhom Iénh thao tac string

o Chung ta hiéu: string 12 mot mang byte hoic
tir nam trong bd nhé
» Cac thao tac string:
— Sao chép
— Tim kiém
— Luu tru
— S0 sanh



Cac dac diem

» Nguon: (DS:SI), Pich: (ES:DI)
— DS, ES chtra D1a chi Segment cua string
— SI, DI chtra Dia chi Offset cua string
* Co huong DF (0 =Up, 1 = Down)
— DF =0 - Tang dia chi (trai qua phat)
— DF =1 - Giam dia chi (phal qua trai)



Chuyén (Sao chép)

« MOVSB, MOVSW
— Chuyén 1 byte hoic 1 word tir vi tri nhd nay
sang v1 tri nho khac
— Tac dung cua I€énh:
« Sao chép byte/word tir (DS:SI) dén (ES:DI)
* Tang/Giam SI va DI 1 hoac 2 gia tr1
— Néu CX chira mdt gia tri khac khong:

* REP MOVSB hoac REP MOVSW sé€ tur dong sao
chép (CX) lan va CX s€ vé khong



Vi du:Sao chép mang

; Sao chép 10 byte tir mang a sang mang b, gia si (DS) = (ES)
mov cx, 10

mov di, offset b
mov si, offset a
cld ;X004 co DF

rep movsb



Vi du: Tinh tién cac 6 nho

mov cx, 1

mov di, offset a+9
mov si, offset a+6
std ;1ap co DF

rep movsb ;SI ol

' < o QT




Vidu

pattern do "!Q@#*"

do 96 dup (?)
mov cx, 96
mov si, offset pattern
mov di, offset pattern+4
cld

rep movsb DI
SI > i

a\fﬂ[ﬂ >




Luu trir string

STOSB, STOSW * Thuong dugc sir dung

 Copy AL hoic AX co tién to REP va so
vao mot mang byte lan lap trong CX
hoac word

— Dich (ES:DI)
 Tang hoac Giam DI
— phu thudc DF



Vi du:

arr dw 200 dup (?)

mov ax,50A0h
mov di,offset arr
mov cx,200

DI
- x OB =g o)
rep stosw

Ags0a0sol [ [ [ [ [ ]

alr



Nap String

 LODSB, LODSW

— Byte hoac word tai1 (DS:SI) dugc copy vao AL
hoac AX

— SI tang hoac giam 1 hoac 2 gia tr1 phu thuoc DF

. Thu:()’ng duoc dung vO1 STOSX trong mot
Vong lap dé xt 1y ting phan tir trong mot
mang



Vi du:

mov di, offset b
mov si, offset a
mov cx,30
cld
lp:
lodsb
and al,ODFh
stosb
loop 1p



Quét String

SCASB, SCASW

* So sanh AL hoac AX véi byte hoac word
tal (ES:DI) va tu dong tang hoac giam DI

o Lénh nay anh huong dén cac co trang thai
— Tuy theo két qua so sanh

— Dung trong mot vong lap REPs
« REPZ, REPE, REPNZ, REPNE



Vidu

arr db 'abcdefghijklmnopqgrstuvwxyz'

mov di, offset arr
mov cx,26

cld

mov al, target

repne scasb

Jne nomatch



So sanh String

CMPSB, CMPSW

* So sanh byte hoac word tai (DS:SI,) vO1 byte
hoac word tal (ES:DI), tdc dong dén cac co
va tang hoac giam SI va DI

o Thuong dung dé so sanh hai mang véi nhau



Vidu

mov si, offset strl
mov di, offset str2

cld
mov cx, 12
repe cmpsb
Jl strlsmaller
Jjg str2smaller
;the strings are equal - so far

;1f sizes different, shorter string 1is
less



Nhoém 1énh hon hop

- Cac lénh Lap/Xoa truc tiép cac co:

STC, CLC
STD, CLD
STI, CLI

- Lénh NOP (No Operation): Khéng lam
gi!!!

- Lénh NOP thuong duoc dung trong cac
vong lap tao tré (delay)bang phan mém

- Cac lénh Nhap/Xuit dit liéu déi véi
cac céng I/O

IN

OUuT



[Lénh IN

- Néu Pia chi cta céng Nhé hon hodc
bang FFh:

IN Acc, Pia chi céng

- Trong dé: Acc cé thé la AL hodc AX
- Nhédp dit liéu t@ céng vao Acc

- Néu Pia chi ctia céng Lén hon FFh:

MOV DX, Pia chi céng
IN Acc, DX

- Trong dé: Acc cé thé la AL hodc AX
- Nhap dit liéu twu céng vao Acc



Lénh OUT

- Néu Pia chi cta céng Nhé hon hodc
bang FFh:

OUT Pia chi cbéng, Acc

- Trong dé: Acc cé thé la AL hodc AX
- Xudt dit 1liéu tu Acc ra céng

- Néu Pia chi ctia céng Lén hon FFh:
MOV DX, Pia chi céng

OUT DX, Acc

- Trong dé: Acc cé thé la AL hodc AX
- Xuidt dit liéu tu Acc ra céng



Toém tat chuong

- Tinh tuwong thich vé Ciu tric thanh
ghi cua cac vi xu@ ly ho x86

- Tinh tuwong thich vé Tap lénh cua cac
vi xu ly ho x86



