
Welcome to the Class

Department of Computing and Information System

Md. Selim Hossain, Senior Lecturer, CIS, DIU



Addressing modes are an aspect of the instruction set

architecture in most central processing unit (CPU) designs.

An addressing mode specifies how to calculate the effective

memory address of an operand by using information held in

registers and/or constants contained within a machine

instruction or elsewhere.

Addressing Modes
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Assemblly - Addressiing Modes

Most assembly language instructions require operands to be processed. An operand address

provides the location, where the data to be processed is stored. Some instructions do not require

an operand, whereas some other instructions may require one, two, or three operands.

When an instruction requires two operands, the first operand is generally the destination, which

contains data in a register or memory location and the second operand is the source. Source

contains either the data to be delivered (immediate addressing) or the address (in register or

memory) of the data. Generally, the source data remains unaltered after the operation.

The three basic modes of addressing are −

•Register addressing

•Immediate addressing

•Memory addressing

For examplle,,

MOV     DX, TAX_RATE ;  Register in  f i r s t  operand  

MOV     COUNT, CX ;  Register in  second operand

MOV     EAX, EBX ;  Both the operands are in r eg i s t e r s

As processiing datta bettween regiistters does nott iinvollve memory,, iitt proviides ffasttestt processiing off

datta..

Immediate Addressing

An iimmediiatte operand has a consttantt vallue or an expressiion.. When an iinsttructtiion wiitth ttwo

operands uses iimmediiatte addressiing,, tthe ffiirstt operand may be a regiistter or memory llocattiion,, and

tthesecond operand iisan iimmediiatteconsttantt.. The ffiirsttoperand deffiines tthe llengtth off tthedatta..

For examplle,,

BYTE_VALUE  

WORD_VALUE

DB 150

DW 300

ADD BYTE_VALUE, 65  

MOV AX, 45H

;  A byte  value  i s defined

;  A word  value  i s defined

;  An immediate operand 65 i s added

;  Immediate constant 45H i s  t r ans fe r red  t o AX
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Direct Memory Addressing

When operands are speciiffiied iin memory addressiing mode,, diirectt access tto maiin memory,, usualllly

tto tthe datta segmentt,, iis requiired.. Thiis way off addressiing resulltts iin sllower processiing off datta.. To

llocatte tthe exactt llocattiion off datta iin memory,, we need tthe segmentt sttartt address,, whiich iis ttypiicalllly

ffound iin ttheDS regiistter and an offffsettvallue.. Thiis offffsettvallue iis allso calllled effectiive address..

IIn diirectt addressiing mode,, tthe offffsett vallue iis speciiffiied diirecttlly as partt off tthe iinsttructtiion,, usualllly

iindiicatted by tthe variiablle name.. The assembller callcullattes tthe offffsett vallue and maiinttaiins a symboll

ttablle,,whiich sttores ttheoffffsettvallues offallll tthevariiablles used iin ttheprogram..

IIn diirectt memory addressiing,, one off tthe operands reffers tto a memory llocattiion and tthe otther

operand refferences a regiistter..

For examplle,,

ADD BYTE_VALUE, DL ;  Adds the register  in  the memory loc a t i on

MOV BX, WORD_VALUE ;  Operand from the memory i s  added t o register

Direct-Offset Addressing

Thiis addressiing mode uses tthe ariitthmettiic operattors tto modiiffy an address.. For examplle,, llook att tthe  

ffollllowiing deffiiniittiions tthatt deffiine ttablles off datta−

BYTE_TABLE DB 14,  15,  22, 45 ;  Tables of bytes

WORD_TABLEDW 134, 345, 564, 123 ;  Tables of words

The ffollllowiing operattiions access datta ffrom tthe ttablles iin tthe memory iinttoregiistters −

MOV CL, BYTE_TABLE[2] ; Gets the 3rd element of the BYTE_TABLE MOV

CL, BYTE_TABLE + 2 ; Gets the 3rd element of the BYTE_TABLE MOV CX,

WORD_TABLE[3] ; Gets the 4th element of the WORD_TABLE MOV CX,

WORD_TABLE+ 3 ; Gets the 4th element of the WORD_TABLE

Indirect Memory Addressing

Thiis addressiing mode uttiilliizes tthe computter''s abiilliitty off Segmentt::Offffsett addressiing.. Generalllly,, tthe

base regiistters EBX,, EBP (or BX,, BP) and tthe iindex regiistters (DII,, SII),, coded wiitthiin square bracketts

fformemory refferences,, are used ffor tthiispurpose..

IIndiirectt addressiing iis generalllly used ffor variiablles conttaiiniing severall ellementts lliike,, arrays.. Sttarttiing

address off tthearray iissttored iin,,say,, ttheEBX regiistter..

The ffollllowiing code sniippett shows how ttoaccess diifffferenttellementts off tthevariiablle..

MY_TABLE TIMES 10 DW 0  

MOVEBX, [MY_TABLE]  MOV

[EBX], 110

;  Allocates 10 words (2  bytes)  each i n i t i a l i z e d  t o 0

;  Effective Address of MY_TABLE in EBX

;  MY_TABLE[0] = 110
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ADD EBX, 2

MOV [EBX], 123

;  EBX = EBX +2

;  MY_TABLE[1] = 123

The MOV Instruction

We have allready used tthe MOV iinsttructtiion tthatt iis used ffor moviing datta ffrom one sttorage space tto  

anotther.. The MOV iinsttructtiion ttakes ttwooperands..

Syntax

The synttax off tthe MOV iinsttructtiion iis −

MOV des t i na t i on , source

The MOV iinsttructtiion may have one off tthe ffollllowiing ffiive fforms −

MOV reg is ter ,  register   

MOV reg is ter ,  immediate  

MOV memory, immediate  

MOV reg is ter ,  memory  

MOV memory, register

Pllease notte tthatt −

Botth tthe operands iin MOV operattiion shoulld be off same siize  

The vallue off source operand remaiins unchanged

The MOV iinsttructtiion causes ambiiguiitty att ttiimes.. For examplle,, llook att tthe sttattementts −

MOV EBX, [MY_TABLE] ;  Effective Address of MY_TABLE in EBX

MOV [EBX], 110 ;  MY_TABLE[0] = 110

IItt iis nott cllear whetther you wantt tto move a bytte equiivallentt or word equiivallentt off tthe number 110.. IIn  

such cases,, iitt iis wiise tto use a type speciifiier..

Follllowiing ttablle shows some off tthe common ttype speciiffiiers −
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Type Speciifiier Bytes addressed

BYTE 1

WORD 2

DWORD 4

QWORD 8

TBYTE 10

Examplle

The ffollllowiing program iillllusttrattes some off tthe conceptts diiscussed above.. IItt sttores a name ''Zara Allii''

iin tthe datta secttiion off tthe memory,, tthen changes iitts vallue tto anotther name ''Nuha Allii''

programmattiicalllly and diispllays botth tthe names..

sect ion . t e x t

global _ s t a r t

_ s t a r t :

;must be declared for  l i n k e r ( l d )

; t e l l  l i n k e r  ent ry po in t

; w r i t i n g  the name 'Zara A l i '

mov edx,9 ;message length

mov ecx, name ;message t o wr i t e

mov ebx,1 ; f i l e  desc r ip tor ( s t dou t )

mov eax,4 ;system c a l l  number ( sys_wr i t e )

i n t 0x80 ; c a l l kernel

mov [name], dword 'Nuha' ;  Changed the name t o  Nuha Al i

; w r i t i n g  the name 'Nuha A l i '

mov edx,8  

mov ecx, name  

mov ebx,1

mov eax,4

i n t 0x80

;message length

;message t o wr i t e

; f i l e  desc r ip tor ( s t dou t )

;system c a l l  number ( sys_wr i t e )

; c a l l kernel

mov eax, 1

i n t 0x80

;system c a l l  number ( s ys _ex i t )

; c a l l kernel

sect ion .data

name db 'Zara  A l i '

When tthe above code iis compiilled and executted,, iitt produces tthe ffollllowiing resulltt−
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Zara A l i  Nuha A l i
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Thanks to All


