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

 

Lab #5 
Integer Logic and Arithmetic 

Mohammed Nafiz ALMadhoun 

 

Introduction 
 

In this lab, we are going to have a very small theoretical introduction (30 min), so you will need 

to have your assigned textbook to solve the tasks in this lab, so please open it on chapter 7. 

 

#1 Status registers: 
 

As you know, the hardware is always limited, so in our ARM7TDMI architecture there are only 

32bit registers, and there is also other stuff going around in our CPU (Maybe exceptions!), so 

there are special registers for saving the status of what’s happing in our registers and our 

program. 

 

Figure 1: Status Register [1] 

These registers contain information we needed to make our instructions related somehow to 

each other, for example, you used CMP instruction a lot, this instruction just modifies the 

contents of the status register, so we could after that decided the execution of other 

instructions. 

And I need you to remember these two things, firstly if you add the postfix S to the instruction 

name, this will force the arithmetic instructions to edit the status register. 

The second thing is that to move the status register to a general-purpose register you need to 

use a special instruction (MRS), and to move a general-purpose register to the status register 

you need to use MSR instruction. 

Return to your assigned textbook to read about each flag. 
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#2 Comparison Instructions: 
 

Unlike other instructions, the purpose of these instructions is just to modify the status register, 

the first instruction we should mention CMP, this instruction subtract two values, and don’t 

store the result anywhere, it just modify the status register according to the results, the second 

one is CMN this instruction adds two values together and just modify the status register, the 

third instruction is TST which performs a logical AND to two values and modify the status 

register, the last one is TEQ which perform an exclusive-OR between two values. 

 

#3 Boolean Operations: 
 

Boolean operations are very important if you want to work in the embedded systems area, in 

regular programming you won’t use these operations a lot (These operations are very useful in 

regular software programming and will make your code faster and cleaner), but in an embedded 

systems are you will use them a lot, sometimes to enable peripherals, or to modify some bits 

without affecting the others. 

 

 

Figure 2: Boolean Operations [1] 

 

#4 Addition, Subtraction and Multiplication: 
 

In this part, I won’t talk a lot or decide what each instruction do, but what I need you to do is 

understanding the hardware limitation of any CPU, so you should focus on the 64-bit addition 

example in your textbook page 133, and look at table 7.2 page 138, to understand multiplication 

instructions (You can always return to the ARM documentation). 
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Lab Tasks 
 

You need to open your assigned textbook to solve these tasks. 

 

Task #1: Create ABS Macro (15 min, 5 min) 
 

In this task you will need to create a Macro (return to page 74 in your textbook), this macro 

should store the absolute value of a register in another register 

      MOV r1, #-5 

      ABS r2, r1 

stop  B stop 

  

So the result in r2 should be five. 

 

Task #2: Represent a Value in Little-Endian (15 min, 5 min) 
 

In this task you should store the value 0xAABBCCDD in r0, now if we want to write it as little-

endian it should be 0xDDCCBBAA. 

I need you to write in r1 the little-endian representation of r0. 

 

Task #3: Adding a List Of Numbers (15 min, 5 min) 
 

Return to your 3rd assignment, at the first question you’ve added six 4 bytes values together, 

but you didn’t care about the overflow, this time you should solve this problem, and represent 

the output of the summation in two registers (Don’t forget about ADC instruction). 

 

Task #4: Multiplication using ADD and SUB (15 min, 5 min): 
 

In this task you need to before the following equations using only ADD and SUB instructions. 

𝑦1 = 137𝑥 + 10 

𝑦2 = 250𝑥 + 3 

Store 𝑥 in r0, and let the value of it equals 2, 𝑥 = 2. 

 

 

End of Lab #05 


