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Assembly language
statements

Data allocation

Where are the operands?
* Addressing modes
Register
Immediate
Direct
Indirect

Data transfer instructions
* mov, xchg, and xlat

% Ambiguous moves

[PV Instruction Set el i sens

Overview of assembly language instructions

.laslaill blai) 6 8086 -U

Data Transfer Instructions «llall Jai ciladss |1
Arithmetic Instructions diuluall cladeil |2
Logical Instructions 4ihid) ciledil) 3

String manipulation Jwdid) Al ciledss 4
Instructions

Process Control Instructions 4l asaill clads 5

Control Transfer Instructions Jiill asail) cilass |6
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Register Addressing Mode

*  Most efficient way of specifying an operand

Examples
mov EAX ,EBX

mov BX,CX

* The mowv Instruction

copies data from source to destination

https://manara.edu.sy/

Addressing mode

Operands required by an operation
can be specified In a variety of ways

A few basic ways are:

* operand IS In a register
+ operand Is In the instruction itself

+ operand Is In the memory

~-direct and indirect addressing
modes

* operand iIs at an 1/O port




Architecture i

Immediate Addressing Mode
+ Data Is part of the instruction

Examples
mov AL, [response]

[tablel] , 56

Example
mov AL,’75

# This Instruction uses register
addressing mode for specifying
the destination and immediate

tablel[0] = 56 addressing mode to specify the
source
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Indirect Addressing Mode

» The offset is specified indirectly via a _ _
register =y Direct Addressing Mode (cont’d)

* Sometimes called register indirect | « Problem with direct addressing
addressing mode

| _ PN
« For 16-bit addressing, the offset value 2 LR @y 1 sl Sl 8 VEl el

can be in one of the three registers: * Causes serious problems in addressing
BX, Sl, or DI data types such as arrays

* For 32-bit addressing, all 32-bit
registers can be used

Example

Architecture i

* Square brackets [ ] are used to
Indicate that EBX is holding an offset
value

 Indirect addressing mode remedies
this problem
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DA Instruction Set lad=ill de gana

6jliall .
/0 <Ll g Al Crag 8 SIA aBlga g Crag Edlaall g (pa (o gbiadl/ clilad) JAH Jaall) 138 Cilagded andid
Instructions that are used to transfer data/ address in to registers, memory locations and 1/O ports.

.same size aaal) (udai ciagll g Source Udaall s3a two operands (pis 9 ale JSdy Ciagtiuall
.immediate data 4,58 <ULy gl 5813 aBga gl Jaua: :Source Jiadll

BS803 adga gl Jawsa: :Destination —iagd!

.byte or a word 4alS g culy anay

5 SI a8 ga g CBlawia Al 16-bit pday bl g aaad) (udly 3 S13 a8 ga g paay CBlawia J) 8-bit  aday ilily JAT Wiy
paal) (udly
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« Fivfor initialized data
Define Byte e define directives ;allocates 1 byte

DB
DW
DD
DQ
DT

Examples

%\7 Architecture ¢

deola amanil) dad A cldanall Ciy ol (S Cilbdaral) Gy

data segment adade (& Cilidaxall (5 jas
DB byte Wl s =5 ) (Sa
16 bit Word (e dalS

Define Word ;allocates 2 bytes -
double Word 32 bit e

Define Doubleword ;allocates 4 bytes

Define Quadword ;allocates 8 bytes

Define Ten bytes ;allocates 10 bytes
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Pﬁ\ Architecture ¢

« Multiple definitions can be cumbersome to initialize
data structures such as arrays

Example
To declare and initialize an integer array of 8 elements
marks DW 0,0,0,0,0,0,0,0
« What if we want to declare and initialize to zero an

*  Examples

» Previous marks array

marks DW 0,0,0,0,0,0,0,0

array of 200 elements?

* There Is a better way of doing this than repeating
zero 200 times in the above statement

can be compactly declared as

marks TIMES 8 DW O

» Assembler provides a directive to do this (DUP
directive)
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Architecture i

Symbol Table

% Assembler builds a symbol table so we can refer to the
allocated storage space by the associated label

Example

.DATA Nname

value DW O value
sum DD O sum
marks DW 10 DUP (?) marks
message DB ‘The grade is:’,0 message
charl DB ? charl
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Gllal) J83 Cilaales

*  The format is

mov destination, source [:A Data Transfer Instructions
6jliall
Mnemonics: VIOV, XCHG, PUSH, POP, IN, OUT ...

Copies the value from source to destination

source IS not altered as a result of copying

Both operands should be of same size
source and destination cannot both be in

memory Mov y “] “
MOV reg2/ mem, regl/ mem ﬁ‘ S uj‘ 5 e dﬂ
MOV reg2, regl (reg2) « (regl) _ 3‘)5‘J ‘_A\ d%-‘-ﬁﬂ B dsJ
MOV mem, regl (mem) « (regl) ( S;...u é\ '6)5\5 (e dﬁa

MOV reg2, mem (reg2) « (mem)

"l ] o
MOV reg/ mem, data y Mov
MOV reg, data (reg) < data 2 K13 a8 | llaxa (1
MOV mem, data (mem) « data o)S & LA : Jas
XCHG reg2/ mem, regl "
XCHG Jpas daylas
XCHG reg2, regl (reg2) © (regl) P\ Jaa (5 sinas ( I e S 9ina d:u_g
XCHG mem, regl (mem) < (regl) . . " . " -
5 SI A (5 ginan Jaie (5 siaa Jaads
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The mow Instruction

* Flve types of operand combinations are allowed:
Instruction type Example
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&)Ll : Jhia
AN galipll A sUadl) aas

.data
bval BYTE 100
bval2 BYTE ?
wVal WORD 2
dval DWORD 5
.code
mov ds, 45
mov esi,wVal
mov eip,dVal

mov 25,bVal
mov bvVal2,bVal memory-to-memory move not permitted

immediate move to DS not permitted

size mismatch

IP or eip < Jawall 548 of S ¥

immediate value cannot be destination
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