
Running a ProgramRunning a Program

• Running a program involves several steps:

C++

Compiler

Assembly Program

Assembler

Object Code (Machine Language)

Linker
Library

Executable Code (Machine Language)

Loader

Memory







AssemblerAssembler

• Reads and Uses Directives
– Directives give instructions to the assembler but 

do not produce machine language instructions
• .data, . . .

• Produce Machine Language

• Creates Object File





Language Components of MASM

• Reserved words

• Identifiers

• Predefined symbols

• Constants

• Expressions

• Operators

• Data types

• Registers

• Statements



Reserved Words

• instructions  
– operations the processor can execute

• directives  
– give commands to the assembler

• operators 
– used in expressions such as product+2

• predefined symbols 
– return info to your program such as @data

reserved words are not case sensitive, except for the 
predefined symbols



Identifiers

• a name that you invent and attach to a definition
• can represent variables, constants, procedure 

names, segment names, and user-defined data types 
such as structures
– cannot exceed 247 characters
– the first character can be alphabetic (A-Z), or 

@, _ $ ?
– the other characters can by any of the above 

characters or a decimal digit (0 - 9)

it’s best to avoid starting an identifier with @, 
because many predefined symbols begin with @



Some Predefined Symbols

• @code

– returns the name of the code segment

• @data

– returns the name of the data segment

• @Model

– returns the selected memory model





Integer Constants

• an integer constant is a series of one or more 
numerals followed by an optional radix specifier

 mov ax, 25
 mov ax, 0b3h

– 25 and 0b3h are integer constants..h is 
a radix specifier

• the default radix is decimal
– b is for binary
– d is for decimal
– h is hex
– q for octal

• hex constants must start with a decimal 
digit…if necessary, add a leading zero



Symbolic Constant 
Expressions

• You can create symbolic integer 
constants using the EQU directive
column EQU 80 ; Constant - 80
row    EQU 25 ;  Constant - 25
screen EQU column * row 
; Constant - 2000

• you cannot change these!























Other Directives

• ASSUME
– tells the assembler which logical segment to use 

for each physical segment
• remember that just because I named my 

data segment DATA_HERE, doesn’t tell 
the assembler that that’s my data segment!

 ASSUME DS:DATA_HERE, 
CS:CODE_HERE

– segment registers other than the code segment 
must still be initialized
 mov ax, DATA_HERE
mov ds, ax









MASM Directives

• .TITLE

– give the title of the program

• .DOSSEG

– use the MSDOS segment order

• .MODEL small

– use a small memory model

• .8086

– 8086/88 instructions only

• .STACK 0100h

– start stack segment and specify size

• .DATA

– start data segment

• .CODE

– start code segment

• END

– tells the assembler to STOP reading…any instructions after 
this will be ignored

– an optional label/address tells the assembler what to use as 
the program entry point










