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Introduction 
 

In this lab, we won’t talk about ARM assembly, we will talk about x86, it is very similar to what 

you used to do in ARM, most of the time you will guess what an instruction do without even 

thinking or knowing anything about it, the architecture itself is very important as our man PCs 

and Laptops at home works uses intel CPUs. 

 

#1 The registers: 
 

As in any CPU or any architecture, there are some registers to store values in the CPU, we used 

to name registers r0…r15 in ARM, in x86 the names are different (The name and some other 

stuff), but in x86 we used a meaningful name for each register. 

 

Figure 1: x86 Registers [1]. 

Note that these are not the only registers in x86, but these what we need the most, there are 

very important register for defining the base of segments, the concept of segments is very 

important in x86 as you will find loading a data from an address stored in some register will add 

this address to some base offset, this offset will be stored in some of the segments registers. 

The idea of using a segment register will allow you to address a bigger address than the register 

size (There’s a history behind the segments you can read about it and enjoy) 



Department of Computer Engineering 
Islamic University of Gaza   Assembly Language ECOM 4412 

 
But what I need you to know, that there are four segments code segment, data segment, stack 

segment, and the extra segment.  

 

 

Figure 2: Segments [2]. 

These are the segments in real mode segmented model, there are different models too. 

 

#2 Assembler Directives: 
 

In this lab, we will use the TASM assembler, this assembler as any other assembler has its own 

directives, for example for defining constant data, or for defining the size of the stack, now be 

aware that assembly is not an exact match for the machine language, if you used another 

assembler (e.g GNU assembler), even the instruction will have different order for the inputs, 

and the assembler will write the correct machine code for you. 

The first directive we will use is .model, this will let us select what is the addressing (memory 

mode), for our program we will use small model, the second directive is .stack and you will 

give it the size of the stack, the third one is .data directive, which defines the heap for us, you 

can store constants in it, or reserve some bytes for future read or something, the last one is 

the .code directive, and it’s obvious that we will start the code after it! 

.model small 

.stack  100h 

.data 

.code 

main  proc 

    mov ax, 5 

main    endp 

end main 
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Lab Tasks 
 

In this task, we will look at some BIOS and DOS interrupts, these are used as system calls to let 

you do something (e.g. write to the screen or read the mouse status), we will look at 4 programs 

that use these interrupts, it’s very important to understand the idea behind the programs not 

just how to write x86 assembly. 

Use this link to look at funny things you can do and create: 

http://www.gabrielececchetti.it/Teaching/CalcolatoriElettronici/Docs/i8086_and_DOS_interr

upts.pdf 

 

Task #1: String to Int (30 min, 5 min) 
 

In this task, you will need to let the user enter a string, you can read character by character 

and make sure that the user entered a digit (0 -> 9), if so you will print this character and store 

the value of it in some register, now you will need to multiply this number by 2 (or use left 

shift) and print this number as decimal digits. 

 

Bouns: Create a code that sets the video mode to graphics video mode, and draw something 

nice, if you let it move (just read a character from the keyboard), you will get another bonus. 

 

 

 

 

 

 

 

 

 

 

 

 

End of Lab #08 
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