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Vi xu ly 8088-Intel

3.1 Kién trtic va hat dong aia 8088
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- So d6 khoi chirc ming
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Nguyén ly hat dong aia mot bd vi xir ly
Lay - Giai ma - Thrc hién lénh

Tim va copy
cac byte énh tr bo nhé

)

Decnde

Ta0 ra cac tin kiu didu khiénv Giai ma knh
dé thuc hién Iénh




Chu ky Iénh va Chu k may

Chu ky Iénh: Tong thyi gian tim Enh, géi
ma Enh va thrc hién 1 Enh

NOi chung, Chu ¥ Iénh aia cac énh khac
nhau la khac nhau

Chu ky 1énh bao gb ciing king mbt s
nguyén dn chu k may

Chu ky may 3iNg nghchdao aia tn 9
hoat dong (bc do dong ho) cia o vi xir Iy




3.1 Kién tric va Hat dong aia 8088
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Pon vi giao tiép Bus - BIU

Phéat cac tin ku dia ch dén bd nhé va cac
cong 1/O thong qua A-Bus

Poc ma Enh tir bo nhé thong qua D-Bus
Poc di ligu tr bo Nhd thong qua D-Bus
Ghi di liéu vao & nhd thong qua D-Bus
Poc di liéu tir cAc ©ng | théng qua D-Bus
Ghi dit liéu ra cac 6ng O théng qua D-Bus



Pon vi thuc hien - EU

e Bao ¢om CU va ALU

« CU : Giai ma Bnhdé tao ra céac tin kiu
diéu khien nram thec hién lénh da dugc
glal ma

« ALU: thuc hién cac thao tac khac nhdéi
Vol cac toan hng aia Enh



T6 chic cia microprocessor

Control
registers

ALU S General
BIU purpose
Control registers

Status
Registers




Xt ly 1énh aia cac vi % 1Y truéc 8086/8088

« Mot tha tuc don gian gobm 3 hréc:
— Lay Iénh tr bd nhé
— GIlal ma Enh
— Thuc hién [Enh
e Lay céc toan #ng 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

Fetch Fetch Fetch Fetch Store
1 2 3 4 it

Decode Decode Decode Decode
1 2 3 4

Exec. Exec. Exec.
1 2 3

Memory request

Pipelining

Fetch Fetch Load Fetch
5 ) 2 7L

Idle Decode Decode Idle Decode
5 6 7

Idle Exec. Exec. Idle
5 6

Memory request

Instruction

Unit

Execution
Unit




3.2 CGau trac thanh ghiea 8088

8088 co 14 thanh ghi 16-bit

&K

BX

=X

(B

Seneral Purposs

Ind=x

EF

=P

=1

()

Segment

Status and Control

cC3S

=3

Flags

0=

IP

ES




Cau trdc thanh ghiga hy x86




Accumulator
Base
Counter
Data

Code Segment
Data Segment
Stack Segment
Extra Segment

Instruction Pointer
Stack Pointer
Base Pointer
Source Index

AX
BX
CX
DX

A

A

A

Cau truc thanh ghi 8086/8088
7 07 0
AH AL
BH BL
CH CL
DH DL
15 0
CS
DS
SS
ES
15 0
|P
SP
BP
S|
DI

Destination Index




Cac thanh ghia ning

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

- CO the truy cip nhr cac thanh ghi 8-bit

- Luu trir tam thoi dit liéu dé truy cip nhanh bin
va tranh Kkidi phai truy cap bo nhé

- C6 cdng ang dic biét ddi vai mot sb cau Bnh



Cac thanh ghi segment

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

- Luu trir dia cH segment &a mdt 6 nhy can truy ép
- Két hop voi cac thanh ghi offset b dinh



Cac thanh ghi offset

Instruction Pointer IP
Stack Pointer SP
Base Pointer BP
Source Index S|

Destination Index DI

- Luu trit dia cH offset @ia mdt 6 nhy can truy ép
- Két hop voi cac thanh ghi segment dthtinh



Thanh ghi ¢

15 0

X | x| X | x |OF|IDF|IF |TF|SF|ZF| x [AF| X |PF| x |CF

- Khdng phii tat ca cac bitdéu dugc Sr dung
- Moi bit duoc St dung duoc goi Ia mot co

- CAc © déu cb tén va co thdugc Lap/Xoéa
reng k

- Bao ¢obm céc ¢ trang thai va cac&diéu
khién




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

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

(O) Overflow:

(D) Direction

() Interrupt

(T) Trace

(S) Sign

(2) Zero

(A) Auxiliary Carry
(RREE]Y
(C) Carry

8086, 8088, 80186

l 80286

80386, 80486DX

80486SX




3.3 Phrong phap qgan ly bd nho

- B6 nhé duoc xem la ndt tap hop cac 6 nla

- Mdi 6 nhg dugc nhan dang kang mdt Pia cH
vat Iy duy nfit 20-bit

- Trong hat dong truy ép mot 6 nhy, bia ch
vat ly caa ndduoc tao ra tr hai gia ti 16-bit;
bia cH segment vaia ch Offset

- Pia cH logic =bia cH segmenBia chi offset



Moi lién he gitaDCVL vabCLG

A=Bus

19 0

Dia chivat ly

A

15 0 /\ 15

Thanh ghi offset.

Thanh ghi Segment

A

A

A




3.4 MO & tap lénh Assembly Ga
8086/8088

Khubén ding: Mnemonics Cac toaramg
Nhom Enh chugn  liéu

Nhém Enh  hoc

Nhom kEnh logic

Nhom Enh R nhanh

Nhom kEnh thao tac string

Nhém Bnh hon hop




Nhém Enh chugn S liéu
Data Transfer Instructions

-Chuyén S liéu (sao chépdsliéu) tir vi tri nay
sang v tri khac

- Nguon $ liéu khong thaydoi

- Pich s& c0 gié ti nhu gid tri cia Ngwn

- C4c Bnh chuyn 9 liéu khénganh hrang dén
cac © trang thai trén thanh ghioc

- Mot 5 1énh tiéu béu: MOV, XCHG



L/ALAA 1 1AANIO0ITIT 111oULTULULIVIIO -

MOV
KRR MY TRIGHRoLn
- Pich: co tit 1a:
1. Mgt thanh ghi 8 hac 16 bit aia VXL
2. Mgt vi tri nhé (1 haic 2 6 nl lién tiép
nhau)
- Nguon: co trt la:
1. Mot thanh ghi 8 hac 16 bit aia VXL
2. Mot vi tri nhé (1 hagc 2 6 nty lién tiep
nhau)
3. Mot gié tri cu thé



Mot SO leu v doi voi MOV

- Pich va Ngwn phai c6 cuing kich &

- bich va Ngwn khéng ti dong thi
thuoc bd nhé

- Néu bich la not thanh ghi segment
cua VXL thi Ngwn khong tlé 1a mot
gia tri cu thé (noi cach khéac, khéng éh
nap gia ti truc tiép cho ndt thanh ghi
segment ng lIEnh MOV)



Data Transfer Instructions - XCHG

Khuon dang: XCHG T/h1,T/h2

- Tac ding: (T/h1)< (T/h2)

- T/h1: cotie la:

1. Mgt thanh ghi 8 hac 16 bit aia VXL

2. Mgt vi tri nhé (1 haic 2 6 nl lién tiép
nhau)

- T/h2: co tit la:

1. Mot thanh ghi 8 hac 16 bit aia VXL

2. Mét vi tri nhé (1 haic 2 6 nl lién tiep
nhau)



Mot SO luu v doi voi XCHG

- T/h1 va T/h2 phi co6 cung kich &

- T/h1 va T/h2 khéng thdong thyi
thuoc bd nhd

- T/h1 va T/h2 khong #hla cac thanh
ghi segment



Cac modeiia ch

- Khi thuc hién Iénh, VXL < thuc hién nhirng
thao tac nht dinh trén 8 liéu, cac 8 liéu nay
duoc goi chung la cac toanang.

- C4c toan hng trong ndt cau Enh ¢ tre 1a mot
phan cia cau ¢nh (@ dang ma may), cé thnam
& mot thanh ghi éa VXL hoac & Bo nho

-Cach xaaiinh toan lng trong cac cawhh
duoc goi la cac modedinh) dia ch



Cac modeiia ch

- Modedia chi thanh ghi: MOV AX,BX
- Modedia cH tuc thi: MOV AL,55h
- Cac modetia cH bo nho: Cac cach tiic xac
dinh dia cH vat Iy aia toan hng ram trong 1
nho:

Modedia cH truc tiép

Céac modatia cH gian tip ...



Modedia cH truc tiép
(Direct Addressing Mode)

MOV CX, [1234h]
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Modedia cH gian tép thanh ghi
(Registerlndirect Addressing Mode )

MOV AX. [SI]
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Modedia cH co so-chi 6

(Based-lndexedAddressing Mode )
MOV AH. [BX] [SI] + 1234h
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Nh& cAc modatia ch bo nhé nhu thé nao?

Tat ca bat dau trong ng sauiay:

Lay ra O hdic 1 pHan tir tir mdi cot
(Khéng By 2 phan ti tir mot cot)
Phai lay it nhat 1 phan t tir bang



Ccacvia
ac vid
Instruction Comment == Memory Contents
Mode
MOV AX, BX Move to AX the 16-bit value in BX 89 D8 OP  MODE
MOV AX, DI Move to AX the 16-bit value in DI 89 F8 OP  MODE
MOV AH, AL Move to AL the 8-bit value in AX 88 C4 OP  MODE




Move to address DS:DI the 16-bit

MOV AX, [BX]

MOV [BX], AX
Move to memory address SS:BP Register
R R the 16-bit value in AX SO B EEEES

MOV AX, TAB[BX]
MOV TAB[BX], AX
MOV AX, [BX + DI]

Cac viai

acvid

s
MOV [X], AX

Move to the memory location
pointed to by DS:X the value in AX

Move to AX the 16-bit value pointed
to by DS:DI

Move to AX the 16-bit value pointed
to by DS:BX

Register
Register

Move to the memory address DS:BX
the 16-bit value stored in AX

Move to AX the value in memory at
DS:BX + TAB

Register

~elatye 8B 87 Isb msb'gp |wone BEEEE
Register

melatye 89 87 Isb msb o " wone WEEEE
Base Plus

Move value in AX to memory
address DS:BX + TAB

Move to AX the value in memory at
DS:BX + DI



Cac vi i

Addressing

Mode Memory Contents

Instruction Comment

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 +12340] & o5y 4+ DI + 1234h to AX register Plus Index B e

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

C7813412 7856




, “Ma may
Mot [énh co thé dai tirl dén 6 byte
e Byte 1 gom:
— Opcode (6 bit) xac dinh phép toan can thwc hién
— Bit D xac dinh toan hang & REG cua Byte 2 1a ngudn hay dich:
1: Dich
0: Nguon
— 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 ofi an Instruction

Mode Displacement Data/Immediate

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

[t MOD Is 00,01, or 10, the R/M field selects one of
7 the memory addressing modes

MOD REG R/M




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

AL AX EAX
CL CX ECX
DL DX EDX
BL BX EBX
AH SP ESP
CH BP EBP
DH Sl =]

BH Dl =]




Code | W=0 | W=1
(0]0]0] AL AX
001 CL CX
010 DL DX

011 =] BX
100 AH SP
101 CH BP
110 DH SI
111 BH D]




00
01
10
11

FUNCTION
No displacement
8-bit sign-extended displacement
16-bit displacement

R/M is a register (register addressing mode)

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

I MOD=01 and R/M=101 mode is
[DI+-33h]

If MODE=10 and R/M=101 modes Is
[D1+2233h]

R/M Code
000
001
010
011
100
101
110
111

Function
DS:BX+SI
DS:BX+DI
SS:BP+SI
SS:BP+DI

DS:SI
DS:DI
SS:BP
DS:BX




Code | W=0 & W=1
000 AL AX
001 CL (09,4
010 DL DX
011 =] BX
100 AH SP
101 CH BP
110 DH Sl

111 BH DI

R/M Code Function

0[0]0) DS:BX+SI
001 DS:BX+DI
010 SS:BP+SI
011 SS:BP+DI
100 DS:SI
101 DS:DI
110 SS:BP
111 DS:BX










REG Code
000
001
010
011
100
101

Segment reg.
ES
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 xéac dinh thanh ghi cho toan hang th& nhat

REG W=20 WwW=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

CODE EXFLAMNATION

M3 Mamory Mode, no displacement
Bolboee 5"

o Bgmepry Made, &-bif
displacemen] falows

10 Memory Made, 16-bi
displacement fallows

19 Fagiglar Moda [no
dhisplacemani)

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

&l



Ma may

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

_ MOD =11 EFFE[:TWEAl:mnEEEEM.t:uLm:m J
| AW | W=0 | wet | /M MOD=00 MOD =01 MOD =10
— I A bt i

| - | AL AX 00D | (BX)« {30 (BEN+(SN+D8 | (BX)+ (50« Db
W | Cl Cx 001 | (BX)+40l) [BEpe (D048 | 3N+ (00 + D1
Mo | Dl oy 010 | (BP)+(S0) | |BPRS0+08 | (BP)+ (Sl e D16
11 | Bl By 011 | (BP)+ (DI} {BPI+iDI+08 | (BPj+(Dn+DE |
0 | AM 4 100 | 50 {50+ D8 | (50D
o cH | ae 10 | ol {00+ D8 | (DI« D6
M | O 8 | 10 |DIRECT ADDRESS | (3F|+D8 | (BRys D

111 BN | D M | B (B8X]+ D8 (BX)« D&

bl



Vi du

M3 hoa 1enh MOV BL,AL

« Opcode dbi véi MOV [a 100010
« Ta ma hoa AL sao cho AL la toan hang nguon:
— D =0 (AL la toan hang nguon)

« W bit = 0 (8-bit)

« MOD = 11 (register mode)

« REG =000 (ma cua AL)

e R/M =011 (ma cua BL)

Két qua:: 10001000 11000011 =88 C3



Nhom Bnh S hoc

Bén @nh tac ang, an chd yden anh hrong aia
lénh doi vai cac ® trang thai

Céac Enh 9 hoc th/throng: ADD, SUB, ...

Cac Enh $ hoc khac: CMP. NEG, INC, DEC, ...
Anh hrong dén cac ¢ trang thai

CF
— OF Pl thuoc vao qua trinh tinc hién phép toan
— AF

— ZF =1 rdu Két qua bang 0
— SF=1 AuMSB aia Kétqua=1
— PF =1 éu byte thp caa k&t qua c6 Parity chin



Arithmetic Instructions - ADD
Khuén dang: ADD Dich,Ngwbn
- Tac ding: @ich) € (Dich)+(Ngwn)
- Pich: co tit l1a:
1. Mgt thanh ghi 8 hac 16 bit aia VXL
2. Mgt vi tri nhé (1 haic 2 6 nl lién tiép
nhau)
- Nguon: co trt la:
1. Mot thanh ghi 8 hac 16 bit aia VXL
2. Mot vi tri nhé (1 hagc 2 6 nty lién tiep
nhau)
3. Mot gié tri cu thé



Anh hrong aia ADD

— ZF =1 réu Két qua bang 0
— SF=1 duMSBaiaKétqua=1
— PF = 1 u byte thip cia k&t gua c6 Parity clin

e CFduoc lap réu tran khdng au (c6 nke tir
MSB)

« OF duoc lap réu tran c6 du:
- COo nhy tr MSB, Khong c6 nly vao MSB
- Co nhy vao MSB, Khong c6 nintr MSB

« AF duoc 1ap néu co nlo tir nibble thip vao
nibble cao (& bit 3 vao bit 4)



Cac © tréen thanh ghie

« Céc bit nfat dinh trén thanh ghiccdieu
khién haat dong haic phan anh tang thal
cua vi xir ly
— CA&c ¢ diéu khién (TF, IF, DF)

« Quytt dinh cachddpung aia vi x ly trong cac tinh
huong nhit dinh
— Cac ¢ trang thai (CF, PF, AF, ZF, SF, OF)
e Bi anh hrong i cac phép toan ahdinh
« Phuc vu cho cacénh cAdiéu kién



Cac o diéu khién

 DF - Direction flag (@ huéng)

— DF = 1: héng xwng

— DF = 0: hréng lén
e |IF — Interrupt flag (G ngat)

— IF = 1: cho phép rig ngoai

— IF = 0: &dm ngit ngoai @oi véi ngat cheduoc)
 TF - Trace flag

— TF = 1: vi Xt ly thuc hién tirng lenh nmot



Cac © trang thal

e Carry e Zero

— carry or borrow at — resultis O
MSB in add or subtract , Sign

— last bit shifted out

_ — result is negative
« Parity » Overflow
— low byte of result has — signed overflow
even parity

N occurred during add or
o Auxiliary subtract

— carry or borrow at bit 3



(Signed) Overflow

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

e 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, Carry out=0
Pos+Pos=Neg

Signed overflow occurred
OF =1 (set)



Examples of No Signed

Overflow
10010110 10010110
+ 01100011 + 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)



-R

DEBUG's Register Display

...000 SP=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

El/DI: En(Dis)abled Interrupts

NG/PL: sign ZRINZ: (not)Zero

AC/NA: (no)Auxiliary PE/PO: Even/Odd

CY/NC: (no)Carry ( set/clear)



Arithmetic Instructions - SUB
Khuén dang: SUB Dich,Ngwn
- Tac ding: (Pich) €« (bich)-(Ngwn)
- Pich: co tit l1a:
1. Mgt thanh ghi 8 hac 16 bit aia VXL
2. Mgt vi tri nhé (1 haic 2 6 nl lién tiép
nhau)
- Nguon: co trt la:
1. Mot thanh ghi 8 hac 16 bit aia VXL
2. Mot vi tri nhé (1 hagc 2 6 nty lién tiep
nhau)
3. Mot gié tri cu thé



Anh hrong aia SUB

— ZF =1 réu Két qua bang 0
— SF=1kuMSBaaKétqu=1
— PF =1 u byte thip aia két qua c6 Parity clin

« CFduoc lap réu tran khong &u (c6 mrgn vao
MSB)
« OF dugc lap réu tran co6 du:
- COmuon tr MSB, Khong cdnuon tir MSB
- COmuon tr MSB, Khong cdnuon vao MSB
« AF duoc 1ap nu coOmuon tir nibble cao vao
nibble tHip (tir bit 4 vao bit 3)



Arithmetic Instructions - CMP
Khuén dang: CMP Dbich,Ngwbn
- T&c ding: (Pich)-(Ngwn)

- Pich: co tit l1a:

1. Mgt thanh ghi 8 hac 16 bit aia VXL
2. Mgt vi tri nhé (1 haic 2 6 nl lién tiép

nhau)

- Nguon: co trt la:

1. Mot thanh ghi 8 hac 16 bit aia VXL
2. Mot vi tri nhé (1 hagc 2 6 nty lién tiep

nhau)

3. Mot gié tri cu thé



Arithmetic Instructions — INC, DEC,
NEG

INC T/h
Trongdo: T/h ¢ tié 1a cac thanh ghi He vi tri nhd
Tac ding: (T/h) < (T/h)+1

DEC T/h

Trongdo: T/h c6 t 1a cac thanh ghi He vi tri nhé

Tac ding: (T/h) €< (T/h)-1

Luu y: CAc Enh INC va DEC khongnh hréng dén oy CF
Lénh NEG T/hPao dau caa T/h (Lay bu 2)

Lénh NEG 8¢ Iap o OF néu giatri cua T/nla gia té am
nhat trong dii gia tri ciia cac  co diu trongzng



Nhom Enh Logic

 Can chi ydén anh hrong aia knh déi véi cac @
trang thai

e Cac Enh logic th/throng: NOT, AND, OR, XOR
NOT A: ~A

AND A,B: A&=B

ORAB : A|=B

XOR A,B: A=DB

« NOT khénganh hwngdén cac ¢ trang thai.

e Cac Enh khac:

CF=0

OF=0

ZF =1 ru Két qua bang 0

SF=1 AuMSB aia Két qua =1

PF = 1 du byte thp caa k&t qua c6 Parity chin
AF khbéng xaatinh



AL 1100 1010
NOT AL
AL 0011 0101

AL 0011 0101

BL 0110 1101
AND AL, BL

AL 0010 0101

AL 0011 0101

BL 0000 1111
AND AL, BL

AL 0000 0101

AL 0011 0101

BL 0110 1101
OR AL, BL

AL 0111 1101

AL 0011 0101

BL 0000 1111
OR AL, BL

AL 0011 1111

AL 0011 0101

BL 0110 1101
XOR AL, BL

AL 0101 1000




Mot s6 irng dung

» Bal toan Xoa bit Xoa nmot bit naodo cua
mot toan fang ma khéng laminh hréng dén
cac bit condi caa toan hngdo

 Bai toan Kém tra bit Xacdinh ot bit ndo
d6 cia Mt toan fang 1a Bing 0 hay 1 (thdng
gua gia tr caa mot co trang thai)

» Bal toan lap bit: Lap mot bit naodd cia
mot toan lang ma khong lamnh hréng dén
cac bit conai caa toan hngdo



Nhom Enh logic

Cac Enh logic khac: Enh TEST, Cacédnh dch
(Shift) va Cacé¢nh quay (Rotate)

Lénh TEST chkhac Enh AND la khdng gk lai
két qua cia phép toan

Cé&c Bnh dch va Cacdnh quaydéu cé hai khudn
dang:

Khuon cing 1: Mnemonic Toandmg,1

Khuon ding 2:Mnumonic Toan rang,CL

Tac ding aia mot cau énh theo khuon dang 2
giong nhr tac ding lién tép aia N cau énh trong
ung theo khudnghg 1, \6i N la gia ti cua thanh
ghi CL



Register




Shift right SHR

Register




Register







Rotate left/right
(Quaytral/phal khonggua carry




Nhom Enh € nhanh

Lam thaydoi trat tu thuc hién Iénh binh throng
caa vi X ly

Lénh nhiy khéngdiéu kign: IMP

Céac knh nhiy cédiéu Kien: Ixxx

Lénh lip: LOOP va céac kin thé ciia né

Cac knh c6lién quan dén Cheong trinh con:

- CALL (i chirong trinh con)
- RET (tw vé chwong trinh goi)

Cac knh colien quan den Chrong trinh con phc w ngat
- INT (gpi chwrong trinh con phc vy ngat - Gol ngat)
- IRET (quay ¥ chwong trinh gi ngat)



Lénh nhay khongdiéu kién

JMP nhan
— Nhay gan: E9 xx xx (3 byte)
— Nhay ngin:  EB xx (2 byte)
— Nhay xa: EA xx xx xx xx (5 byte)

Nhan: tén do ngol l4p trinh tr dat ra theo qui fic dat tén
ciia Assembler va co &hiat vao tneéc mpt cau knh kit ky
trong chrong trinh cuing ¥i ddu :

nhan: Cau énh ain thec hién

Nhan € duoc dich thanhdia ch/

Khoang cach nhy: Khaang cachdgi so (c6 dau) tir 1énh
nhay den lénh @in thic hign



Co ché thuc hién [énh nhiy

« C&c Enh nhiy ngin va din chi lam thaydoi
gia tri cua thanh ghi IP
— Lénh nhay ngan cdng khaing cach nhy 8-bit c6 diu
vao gia ti hién thoi caa IP
— Lénh nhay gan odng khaing cach nby 16-bit co diu
vao gia ti hién thoi caa IP
e Lénh nhay xa lam thaydoi ca CS va IP
— Gan cho CS va IP cac gia mnoi



Ma may d@a kEnh nhy

1106:0100 EB2A JMP  012C
« 012C-0102=002A
1106:0102  EBFC JMP 0100
e 0100-0104=FFFC
1106:0104  E97FO00 JMP 0186
« 0186-0106=0080 (too far for short!)
e 0186-0107=007F
1106:0107  E9FS5FE JMP  FFFF
 FFFF-010A=FEF5



Céac Bnh nhiy codiéu kien

Jxxxnhan

— CO6 ¢in 40 menmonic khac nhau

Céac Enh nhiy diéu kién don: phu thuoc vao gia ti
cua 1 ©.

JNZ/INE - NRy néu oy ZF = 0, nglia 1a It qua
cua phep toan tivc dd khac khong

JC - Nhay néu CF = 1, ngta 1a caudnh trudc do
lap oo carry

JZ/JE

JNC



Céac Bnh nhiy codiéu kien

Tat ca cac Enh nhiy cddieu kién phai la nhay
ngan

— khaang cach nlly: -128 to +127 bytes

T6 hop Voi 1énh nhay khdngdiéu kieén dé co the
vuot qua gol han nay.

Céac Enh nhiy dieu kien kép: ph thuoc vao gia
tr1 caa nheEu o

JB/INAE

JNL/IGE



trng ding aia cac énh nhiy cédiéu kién

« Két hop i IMP dé xay drng cac &u tric hp
trinh o ban:

- Cau trtcdieu kién
- Cau truc bp

e Cac Enh nhiy thuong theo sau caémh lam thay
doi gia tri cua cac o trang thai:
— CMP
— TEST ...



Cau tracdiéu kién

mov ax,n
cmp ax,/

]z nhanl

énh 1

Jjmp nhan2
nhanl:l é&nh 2
nhan2:l énh 3




Cau trac Bp

mov ax,n

nhanl: cmp ax,0
jz nhan2

| &énhi

sub ax,2

jmp nhanl

nhan2:1 énhk



Cau tracdiéu kién - AND

char n; int w,X;
If (N>='A" && w==Xx)
whatever();

If(N>="A'&&W==X)

mov ah,n

cmp ah,'A

jJl nogo

mov ax,w

cmp ax,x

jne no_go
;then-part

call whatever
nogo:



Cau tracdiéu kién - OR

char n,k; unsigned int w; :1f(n<>k|jw<=10)

if (n<>k || w<=10) g‘rﬁ;’ 2

whatever(); ine then_
cmp w,10
ja end_if
then _:
call whatever
end_If:



LEnh LOOP

e LOOPnNnhan
— Giam CXdi 1
— Néu (CX) <> 0thi mov cx,9
IMP nhan. Ku khang han:|énh
thi tiép tuc thec hién | énh 2
lénh theo tht tu binh | énh 3

thuong loop nhan



LOOPZ/E va LOOPNZ/E

Céc bén the cua e Luuy: LOOP gim
LOOP CX nhung khonganh
Gia tri ciia @y ZF c6 nudng dén cac o

the lam ket thic m | | 5opz == LOOPE
vong &p B

Loop while ZF/equal ° LOOPNZ==LOOPNE
&& CX!=0 e CAac Enh trong vong
Loop while (NZ/ not lap co the tacdong den

equal) && CX!=0 co ZF (CMP ?)



Chuong trinh con

e Chuong trinh con trong ngon BigAssembly
duoc goi la Tha tuc (Procedure)
e M6t thu tuc c6 the duoc thec hién nhiéu 1an
« COlién quan dén stack:
- leu gitr Pia ch quay \&
- lru gitr gia tr caa cac thanh ghiva vi xa
ly



Stack ?

« Cautrdc dr liéu LIFO & RWM

- PUSH : ghi @ liéu vao stack,
- POP:doc di liéu tr stack

e (SS:SP) i dén dinh ala stack
 (SS:BP) truy ap stack ngu nhién (khéng
theo LIFO)



Stack Initialization

 The .stack directive hides an array
allocation statement that looks like this
— The_Stack DB Stack_ Size dup (?)

 On program load...

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

— SP Is set to the offset ofe Stack+Stack Size
which is one byte past the end of the stack array

e This is the condition for an emps$yack



Initial Stack Configuration

stack 12 ;Reserve space for the stack

 Loader determines actual segment address
for the start of the stack

— This I1s an empty stack

 gsoEm) T
SS:0340 SP:000C



How Does The Stack Work?

* The stack grows backwards through

memory towards the start of the stack

segment
<. StackSize:000C
T T 11

\ SS:034OI x SP:OOOSI

* Push decrements stack pointeg=mn
Pop increments stack pointer =)




PUSH

« PUSHNgwn
— Push ngéon vao stack

+ PUSHF
— Push thanh ghiccvao stack

e Lénh PUSH trdc hét s8 giam SPdi 2 roi
luu gié ti ciia ngwn vao \i tri nhé duoc trd
b6l (SS:SP)




Vidu PUSH

3C

09

A4

40

2C

FF

A2

43

07 [0GIACI2A109] 46

PUSH AX AX: 0123!

\ SS:0340 I

3C

09

A4

40

2C

FF

A2

\ SS:0340 I

x SP:OOOSI

46

SP:OOOGI




POP

 POPdich
— Pop dr lieu tir dinh stack vadiich
e POPF
— Pop dr liéu tir dinh stack vao thanh ghdc

e Lénh POP tréc hét copy di liéu dugc tro
boi (SS:SP)ién dich i ting SP 1én 2



Vidu POP
3C |09 |A4|40]2c | FF | A2 [23]01]061MCI2AT00] 46 |

\ SS:034OI ¥ SP:OOOGI

POP ES
3C| 09 [A4[40|2C|FF|A2[23]01 [06IACI2AI00] 46

4

\ SS:034OI — \ SP:OOOSI



Tran stack!

< StackSize:000C =
— )

‘ SS:0340 I ‘ SP:FFFﬂ

e Stack Overflow

e Stack Underflow
< StackSize:000C =

\‘ SS:0340 I ‘ SP:OOODI



Thu tuc

Tén Tha t uc PROC ki éu
thanc wath 4 tuc
RET :quay v é& chuong trinhg ol
Tén Tha t uc ENDP
e kicula NEAR hdic FAR
— nggm dinh 1a NEAR
e Mot tha tuc ¢ the cO nhéu lénh RET



Lénh CALL va RET

e Gol mot thu tuc (NEAR)

CALL Teéen Th tuc

— push IP vao stack

— copy diachH cua Tén_Th tuc vao IP
e Tré vé tir mot thu tuc (NEAR)

RET

— pop gia ti ¢ dinh stack vao IP



Thu tuc Far

+ Goi thituc (FAR)
CALL Tén thi tuc
— lan leot push CS va IP vao stack
— copydia ch cua Tén_th tucvao CSvallP
e Tré vé tir thu tuc (FAR)
RET
— pop gié ti tir dinh stackan luot vao IP va CS



Goi ngat

* Goi ngat la mot 161 goi thu tuc dac biét
— FAR
— Thanh ghi & phai duoc bao toan

e INT S6 ngat
— Thanh ghi ¢ duoc push, TF va IFixoa
— CS va 6l IP dugc push

— Pia cH cia mot chuong trinh con phc vu ngat (Vector
ngat) teong tng Vo1 SO ngat dugc copy vao CS va IP



Tro ve tir ngat

e |IRET
e Tac ding aia Iénh:
— Giati ¢ dinh aia stackduoc pop vao IP
— Gia ti ¢ dinh aia stackduogc pop vao CS
— Giati ¢ dinh aia stackduoc pop vao thanh ghioc

 Chuong trinh b ngat tiép tuc thec hién deong nhr
khong coO chu§n gi xay ra



Xuat ky tu ra man hinh PC

 Ngit 21h
— Ngat nay 1o tro rat nhiéu dich w trén PC

— Nhin dang dch w bang $ dich wi (s6 ham). $ dich
vu can duoc mp voa thanh ghi AH
— Tuy theo trng dch w, c6 the can thém ndt so d6i so
khacduoc mp vao cac thanh ghi xakinh
« AH =2, DL = Ma ASCIl @a ky fr can xuat
— Ky tu duoc hién thi tai vi tri hién thol caa con tb



Xuat xau ky tr ra man hinh PC

 Dich w 09h @ia ngit 21h
— DX =bia cH Offset dia xau (trongioan dix liéu)
— DS =bia cH segment ¢a xau
— Xau ky tr phai két thuc king ky tr '$’

« Dé nap dia ch offset dia xau vao DX, co ih
— LEA DX, Ténxau
— MOV DX, OFFSET Tén xau



Nhap 1 ky tr tor ban phim PC

» Dich w 01h @ia ngit 21h
e Khi NSD go ndt ky tu tir ban phim:
— Ky tu € hién trén man hinh
— AL s€ chira ma ASCII @a ky tir do
« AL=0 néu ky tr dugc nhap la ky tr diéu khién



Nhom knh thao tac string

« Chung ta Hu: string 1a nét mang byte héc
tr nam trong & nhé
e Cac thao tac string:
— Sao chep
— Tim kiém
— Luu trix
— S0 sanh



Cacdac diem

« Nguon: (DS:Sl),Pich: (ES:DI)
— DS, ES chhabia chH Segment ¢a string
— Sl, DI chrabia cH Offset @ia string
e Co huong DF (0 = Up, 1 = Down)
— DF = 0 - Tang dia cH (trai qua phi)
— DF =1 - Gam dia cH (phal qua trai)



Chuyén (Sao chép)

« MOVSB, MOVSW

— Chuyén 1 byte hac 1 word tr vi tri nhd nay
sang Y tri nhd khac
— Tac ding aia kénh:
« Sao chép byte/wordr(DS:Sl)dén (ES:DI)
 Tang/Giam Sl va DI 1 héc 2 gia ti
— Néu CX chra mbt gié tri khac khong:

* REP MOVSB héac REP MOVSW &ty dong sao
chép (CX) &n va CX € vé khbng



Vi du:Sao chep @ng

; Sao chép 10 bytett mang a sang ndng b, gé sir (DS) = (ES)
mov cx, 10
mov di, offset b
mov si, offset a
cld xoa ¢ o DF
rep movsb



Vi du: Tinh tién cac 6 nh

mov CX, /

mov di, offset a+9
mov sl, offset a+6
std |l apc o DF

rep movsb ; S| s

? < o QI




Vi du

pattern db "l@#*"
db 96 dup (?)

mov CX,96

mov sl, offset pattern
mov di, offset pattern+4
cld

rep movsb B
SI |~ i

- ] >




Luu trir string

STOSB, STOSW e Thuongduoc st dung
+ Copy AL haic AX co tien © REP va 8
vao ndt mang byte lan lap trong CX
hoac word
— Dich (ES:DI)

e Tang haic Giam DI
— phu thuoc DF



Vi du:
arr dw 200 dup (?)

mov ax,50A0h
mov di,offset arr
mov cx,200
DI
cld AX - 1DD >
rep stosw
A050A050 | [ [ [ [ |

arr




Nap String

« LODSB, LODSW
— Byte hdic word ai (DS:Sl) duoc copy vao AL
hoac AX
— Sl ting haic giam 1 hdic 2 gia ti phu thuoc DF
e Thuongduoc dung wi STOSX trong Mt
vong Bp dé xir Iy tirng phan tr trong nt
mang



mov di, offset b
mov si, offset a
mov c¢x,30
cld
Ip:
lodsb
and al,0DFh
stosb

loop Ip

Vi du:



Quet String

SCASB, SCASW

e So sanh AL hac AX vél byte haic word
tal (ES:DI) va tr dong ting haic giam DI

e Lénh nayanh hrongdén cac ¢ trang thai
— Tuy theo Kt gua so sanh

— Dung trong mt vong hp REPs
« REPZ, REPE, REPNZ, REPNE



Vi du

arr db 'abcdefghijkimnopgrstuvwxyz'

mov di, offset arr
mov CX,26

cld

mov al,target

repne scasb

jne nomatch



So sanh String

CMPSB, CMPSW

* S0 sanh byte @ word ti (DS:SI) Wi byte
haac word &l (ES:DI), tacdongden cac ¢
vatang hoac giam Sl va DI

« Thuong dungdé so sanh hai éng wi nhau



Vi du

mov Si, offset strl
mov di, offset str2

cld

mov cx, 12

repe cmpsb

1 strlsmaller
[o str2smaller

;the strings are equal - so far

If sizes different, shorter string Is
less



Nhém Enh hon hop

- Cacl énhL ap/Xod tr ucti épcacc o

STC, CLC
STD, CLD
STI, CLI

- L &énh NOP (No Operation): Khdng lam
gi!l!
- L énh NOP th wong dueoc dung trong cac
vongl &apt aotr é& (delay)b angph anmem
- Cacl énhNh ap/Xu &td @ li éu déiv éi
cacc ongl/O

IN

OouT



Lénh IN

- Néu biach i cuac éngNh & hon hoic
bang FFh:

IN Acc, ®Piach i céng

- Trong dbé:Acccé th & la ALho &c AX
- Nhapd @ li éut & céngvao Acc

- Néu biach i caac éngL énh on FFh:

MOV DX, Ppiach i céng
IN Acc, DX

- Trong do: Acc c6 th & la AL ho &c AX
- Nhapd @ li éut & céngvao Acc



LEnh OUT

- Néu biach i cuac éngNh & hon hoic
bang FFh:

OUT piach i céng, Acc

- Trong dbé:Acccé th & la ALho &c AX
- Xudtd @ li éut & Accrac éng

- Néu biach i caac éngL énh on FFh:

MOV DX, piach i céng
OUT DX, Acc

- Trong do: Acc c6 th & la AL ho &c AX
- Xuatd @ li éut @ Accrac éng



Tom tit chueong

- Tinht wongthichv & C&au tric thanh
ghic tacac vix @ lyh o x86

- Tinht wongthichv & Tap!l énhc tacéac
vix @ lyh o x86



