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Requirementsfor Coding
In Assembly Language

e Assemblers
 Program Comments
e Reserved Words

e |dentifiers

o Statements

e Directives
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Assemblers

e trandate a source codein low-level
language, assembly, to machine code
(object code)

e each instruction in assembly code
gener ates one machine instruction

 linker program convertsthe object code
to executable machine language
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Assembly Language Syntax:

Statements

Program consist of statements, one per line . Each
statement is either an instruction, which
assembler trand ates into machine code ,or an
assembler directive, which instructs the
assembler to perform some specific task, such as
allocating memory space for variable or creating a

procedure. Both instructions and Directives
have up to four fields:
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Statements

nstruction -- a statement that 1s executed
0y the processor at runtime

Directive -- a statement that affects either

the program listing or the way machine
codeisgenerated

[1dentifier]

[operation]

[operands]

[;comment]

Maximum of 132 charactersper line
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Examples

| nstructions:
CALL MySub ;transfer of control
MOV AX, 5 ;data transfer
ADD AX, 20 ;arithmetic
JZ Nextl ;logical (junp if zero)

IN Al, 20 ;input/output (read from
har dware port)

RET ‘return
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Examples

Directives:
COUNTER DB 50 , defi ned byte wth
50
TOTAL DW 4126H ; defined word
wth 4126
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Name | Operation

Operand | Comment

|
E/ample : Ini;truction

Start: MOV  CX
Example : Directive

MAIN PROC

[

-5 Initidize counter

MAIN isthe name, and the operation field contains PROC . This
particular directive creates a procedure called MAIN.

CT215 Comp. Org. & Assembly RUCoding in Assembly Language 8




|dentifiers

A name assigned to an item in the program
for referencing
— Variable -- refers to address of adataitem
COUNTER DB 0O

— Labdl -- refersto the address of an instruction,
procedure, or segment

MAI N PROC FAR
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Rules of Naming I dentifiers

— alphabetic lettersand digits -- begin with an
alphabetic letter

— gpecial characters. ? _ $ @ . -- not the starting one
— not case insensitive
— 31 characters (247 since MASM 6.0)

— register names are reserved
TOTAL, QTY250, NEXT, $P50
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Example of legal name :
COUNTER1
@CHARACTER
SUM OF DIGITS
$100
DONE?

JEST
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Example of illegal name:
TWO WORDS ' contains a blank
2a0c  begin digits
A45.28 . Not first char
YOUME  ; illegal char
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Operation field :

For an instruction ,the operation field contains
symbolic operation code (Op-code) . The assembler
translates a symbolic op-code into machine code .
Example MOV , ADD , SUB

In an assembler directives, the operation field
contains a pseudo-operation code ( pseudo-op) .
pseudo- ops are not tranglated into machine code;
rather, they smply tell the assembler to do
something . Example PROC ( create procedure)
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Operand Field :

For an instruction, the operand field
specifies the data that are to be acted on by
operation . An instruction may have zero
,one or two operands .Example

NOP ;N0 operand
INC AX , one operand
ADD WORD], 2, - two operand
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Program Comments

e Documentation purposes
e . -- cOmment symbol

e comments don’t generate machine code

MOV AX, 0123 . nove value 0123H to AX
SUB AX, BX ., subtract contents of BX to AX
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Reserved Words

Reserved words are name with predefined meaning

Instructions -- operations
« MOV, ADD

Directives -- provides information to assembler
DB, END, SEGMENT

Operators-- usein expression
« FAR, SIZE

Predefined symbols-- return information to program
 @Data, @M odel
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Directives

PAGE directive

control the format of source code

PAGE [l engt h][, wi dt h]

PAGE 60,132 ; 60 |ines/page
132 characters/|line
default -- PAGE 50, 80
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TITLE Directives

print atitle on line 2 of each page

TITLE [text] [ coment ]

TI TLE HELLO Hell o Wrl d Program
TI TLE ASM Assenbly Program

Maximum length 60 characters
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SEGMENT Directive

 Definethestart of a segment (code, data,
and stack)

e segment name must
— be present
— be unique
— follow assembler naming rules

« Maximum size of a segment in real mode
IS 64K
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SEGMENT Directive

NAME OPERATION OPERAND COMMENT

nane SEGVENT | opti ons] ; begin segnent

Nanme ENDS , end segnent

nane SEGQVENT al i gn conbi ne ‘cl ass’
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SEGMENT Directive Options

* Alignment type -- align entry indicatesthe
starting boundary of a segment
— PARA -- the segment aligns on a paragraph boundary

nane SEGVENT PARA

 Combinetype -- combine entry indicates
whether the segment isto be combined with
another segment at link time.

— STACK, COMMON, PUBLIC, AT; default -- NONE

nane SEGVENT PARA STACK
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Class Type

o Classentryisused togroup related
segment when linking
— Code, Data, and Stack

nane SEGVENT PARA STACK * STACK
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PROC Directive

e Code segment contains executable code
for a program

NAME OPERATION OPERAND COMMENT
seghane SEGVENT PARA
procnane PROC FAR , one procedure
;1 n a code
, segenent

procnane ENDP
Nanme ENDS , end segnent
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PROC Directive

 Operands-- FAR, NEAR

 Thefirst procedurein asegment must havethe
FAR operator. It indicates where execution is
to start.

e Othersproceduresusually havethe NEAR
oper ator.

CT215 Comp. Org. & Assembly RUCoding in Assembly Language 23



ASSUM E Directive

o Associates a segment register to address

the segment using the segment name at
assembly time

 Programmer may still have to code
Instructions at execute timeto load
physical addressin segment registers

OPERATION OPERAND

ASSUVME SS: st ackseg, CS: codeseqg, DS: dat aseg
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END Directive

 End a section of a code segment

— ENDS -- end a segment
— ENDP -- end aPROC

— END -- end the entire program

OPERATION

OPERAND

END

[ pr ochane]
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Program data:

The processor operates only on binary data.
Thus, the assembler must trandate all data
representation into binary numbers.
However , In an assembly language
program we may express dataas binary,
decimal or hex numbers, and even as
characters.
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Number
11011
11011B
64223
-218430D
1B4DH
1B4D
1,234
FFFFH

Type

decimal

binary

decimal

decimal

hex

Illegal hex number
illegal

illegal
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Characters:

Characters and character strings must
be enclosed in single or double quotes for
example® A “ , ‘Hello’ Character
translated into their ASCII codes by the
assembler. So there is no difference
between using “A” and 41H in a program.
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Program Structure

TI TLE
STACKSG

STACKSG
DATASG

DATASG
CODESG
VAl N

VAl N
CODESG

PAGE 60, 132

TASMPROGL Skel eton of an . EXE Program
SEGMVENT PARA STACK * St ack’

ENDS

SEGVENT PARA ‘ Dat a’

ENDS

SEGVENT PARA ‘ Code’

PROC FAR

ENDP ;, End of procedure
ENDS ; End of segnent
END MAI N ;, End of program
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10
11
12
13
14
15
16
17
18
19
20
21
22

étacksg

st acksg

mai n
codesg

PAGE 60, 123
A0O4 ASML Skel eton of an . EXE Program

SEGVENT PARA ‘ code’

PRCC FAR

ASSUME SS: st acksg, DS: dat asg, CS: codesg
MOV AX, dat asg ; set address of data
MOV DS, AX ,  segnment in DS
MOV AX, 4C00H ; end processing

| NT 21H

ENDP ,end of procedure
ENDS ;end of segnent

END mai n ;end of program
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PACE 60, 123

TITLE  AO4ASML

étacksg SEGVENT
st acksg ENDS

FLDD DW
FLDE DW
FLDF DW

| NT
mai n ENDP
codesg ENDS

END
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Move and add i nstructions
PARA STACK ‘' STACK
32 DUP(0)

PARA ‘ DATA
175

150

?

PARA * code’

FAR

SS: st acksg, DS: dat asg, CS: codesg
AX, dat asg ; set address of data
DS, AX ,  segnent in DS

AX, FLDD ‘nmove 0175 to AX
AX, FLDE nove 0150 to AX
FLDF, AX store sumin FLDF

AX, 4C00H ; end processing

21H
;end of procedure
_ ;end of code segnent
mal n ;end of program
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Simplified Segment Directive

« Memory model -- a shortcut in defining

segments
MODEL memory-model

M odel # code seg # data seg
TINY .COM .COM
SMALL 1 1
MEDIUM Morethan 1 1
COMPACT 1 Morethan 1
LARGE Morethan 1| Morethan 1
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Memory Models

e TINY isused for .COM programsthat
have code, data, stack segmentsin one
64K segment

« SMALL requirescodetofit in a 64K
segment and data to fit in another 64K
segment

« MODEL automatically generates
ASSUME statement
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Format for Defining Segments

. STACK [size] ;default nane STACK

,default 1024 bytes
. DATA ,default nane DATA
.CODE [nane] ;default nane TEXT
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PAGE 60, 123
TI TLE AO4ASML Move and add instructions

. MODEL SMALL
. STACK 64 ; defi ne stack
. DATA , defi ne data
FLDD DW 175
FLDE DW 150
FLDF DW ?
. CODE , defi ne code segnent
mai n PROC FAR
MOV AX, @ata ;set address of data
MOV DS, AX ,  segnent in DS
MOV AX, FLDD ; nove 0175 to AX
ADD AX, FLDE ; nove 0150 to AX
MOV FLDF, AX ,store sumin FLDF
MOV AX, 4C00H ; end processing
| NT 21H
mai n ENDP ;end of procedure
END mai n ;end of program
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Data Definition

[name] D[N] expression

 Usetodefinethe size of a data item
— constant -- numeric value, character, string
— undefined -- uninitialized

e Name -- referenceto adata item
e Directive (D[N]) -- DB, DW, DD, DF, DQ,
DT

e Expression -- uninitialized, initialize
constant
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Pseudo-op
DB

DW

DD

DQ
DT

stands for

define byte

define word

define double word
define quadword
define tenbytes
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Examples

Count er
Lengt h
vect or

DB ?
DB 25
DB 21, 22, 23, 24, 25

MOV AL, vector+2 :value 17H

Duplication expression that defines vectors

Count er
Lengt h
vect or

DW 10 DUP( ?)
DB 5 DUP(12)
DB 3 DUP(5 DUP(4))
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Character Strings

st unane DB “ Bl
st unane DB °‘ B
DB “ Bi

y Jo
y Jo
y JoO

1N
1N

11N

S
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Numeric Constant

e Binary --11B
e Decimal --12 or 12D
 Hexadecimal -- ODESH
e Real -- 23R
char DB ‘15’
num DB 15

CT215 Comp. Org. & Assembly RUCoding in Assembly Language

40



EQU -- Equate Directive

e Associatethevalueto a name

factor EQU 12 ;1 n data segnent

tabl ex DB factor DUP(?)

 Equated operand

wi dth EQU 11

MOV CX, wi dt h
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EQU Directive

e Equate symbolic nameto a name

wi dt h DB 11

twi dth EQU wi dth

e Doesnot occupy a memory location
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NAME CONSTANT

EQU Directive
Name EQU Constant
LF EQU OAh

MOV DL,OAh or

MOV DI,LF
PROMPT EQU ‘"TYPE YOUR NAMFE’
MSG DB PROMPT
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