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Introduction to Assembly Language 

 

Objective: 

    To be familiar with Assembly Language, 

 

Introduction: 

 Machine language can be made directly from java code using interpreter . 

 

 

 

 C ,C++ code is executed faster than Java code ,because they transferred to assembly 

language before machine language . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Interpreter Java code  Machine Langauage 
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 Visual Studio 2012 
To convert C++ program to assembly language. 

1. From File menu >> choose new >> then choose project.  
Or from the start page choose new project. 

  

 

 

2. Then the new project window will appear,  
- choose visual C++ and win32 console application  
- The project name is welcome: 
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3.  Write C++ Program that print "Welcome all to our assembly Lab \n” 

 

4. To run the project, do the following two steps in order:  

        a. From build menu choose build Welcome.  

        b. From debug menu choose start without debugging.  
The output is 
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5. To convert C++ code to Assembly code we follow these steps: 
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We will find the Assembly code on the project folder we save in (Visual Studio 

2012\Projects\Welcome\Welcome\Debug), named as Welcome.asm 
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Part of the code: 

 

 

 Assembly Language: 

 

Assembly Language is a programming language that is very similar to machine language, but 
Uses symbols instead of binary numbers. It is converted by the assembler (e.g. Tasm and Masm) 
Into executable machine-language programs 

 

 Assembly Language Tools: 

 

Software tools are used for editing, assembling, linking, and debugging assembly language 

programming. You will need an assembler, a linker, a debugger, and an editor. 

1. Assembler  
 

An assembler is a program that converts source-code programs written in assembly language 
into object files in machine language. Popular assemblers have emerged over the years for the 
Intel family of processors. These include MASM (Macro Assembler from  Microsoft), TASM 
(Turbo Assembler from Borland), NASM (Netwide Assembler for both  Windows and Linux), and 
GNU assembler distributed by the free software foundation.  
 

2. Linker  
 

A linker is a program that combines your program's object file created by the assembler with 
other object files and link libraries, and produces a single executable program. You need a linker 
utility to produce executable files.  
• Link.exe creates an .exe file from an .obj file.  
 
 
 



 

 

7 

A
s
s
e

m
b

ly
 L

a
n

g
u

a
g
e

 L
a

b
 #

 1
  

  
  

  
  
  

  
  
In

tr
o

d
u

c
ti

o
n

  

 

3. Debugger  
 

A debugger is a program that allows you to trace the execution of a program and examine the 
content of registers and memory. 
 

4. Editor  
 

You need a text editor to create assembly language source files. MASM6.15 has its own editor 
or you can use for example Notepad++. 
 

 

 
 Running Hello Program on Tasm assembler: 

 

1- Click Start (All) Programs Run then write cmd and click OK. 
2- Go to directory C:\Tasm\Bin 
3- Type the command C:\Tasm\Bin\edit Hello.asm 
4- A blue screen will open. 
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5- Write the following Hello program 
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6- Write  C:\Tasm\Bin\tasm hello.asm to create the file hello.obj This file is the machine 
language for the program. 

7- Write C:\Tasm\Bin\ tlink hello.obj to create the file hello.exe This file is executable 
program. 

8- Finally, write C:\Tasm\Bin \hello.exe You will show the message hello, world on DOS 
screen 
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 How to Debugging Assembly Language programs: 

           Using Tasm Turbo Debugger: 

The Turbo Debugger is a program that allows you to single-step your program (that means 

run it line-by-line while you watch what happens).  You can observe the registers, the 

memory dump, individual variables, flags, and the code as you trace through your program.  

 Also it is used to debug errors that have to be made by logic reasons.  

After you write your program you can use assembly turbo debugger by follow the following: 

 

C:\Tasm\Bin\td Hello 
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Number Description 

1 Indicate to the menu bar of turbo debugger 

2 Indicate to the region contain Code pane 

3 Indicate to the region contain Register pane 

4 Indicate to the region contain Data pane 

5 Indicate to the region contain Flag pane 

6 Indicate to the region contain Stack pane 

7 Indicate to the instruction pointer (IP) it contains the offset address of the 

instruction will be execute.  

8 Indicate to Code register that have value of (42CC) and we get it from register 

pane. 

9 The offset address of each instruction 

10 This statement tell the assembler to put (@data) default offset address in AX and 

this value from figure equal to (42CD) 

11 indicate to the machine language of statement and from figure it is equal to 

(B8CD42) 

12 This column is the values of Registers. 
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 Debugging Assembly Language programs 

For Debugging you can use:  
 

Debug hello.exe 
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 Invoking Debug 

To invoke the DEBUG program, a user opens command promote window and enters the 
following: 
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