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Introduction 
 

In this lab, we won’t have that big theoretical introduction, but we will talk about how to 

understand a code using Keil debugger if you couldn’t understand it just by looking at the code. 

 

#1 Division: 
 

You will need to open your assigned textbook on page 140, try to read example 7.14, now I first 

of all of you didn’t understand some instruction, or you didn’t understand the meaning of some 

conditions (e.g. “CC”), you can search for the condition codes in ARM, now if you didn’t 

understand every aspect of this code, we will try to execute it together and look at the registers 

inside Keil, the point of doing this is not to understand this particular example, but to learn 

how to use our debugger to understand the code (and some stuff in the architecture too!). 

 

#2 Bit Manipulation Instructions: 
 

In this part, we are going to talk about some instruction for bit manipulation, these instruction 

are easy to understand if you read their description carefully, but instated of reading carefully 

now, we will try the instruction on Keil and understand what these instruction do (Don’t forget 

these instructions are available in Cortext-M4). 

We will talk about these instructions: BFI, UBFX, SBFX, BFC, and RBIT. You should open the 

ARM documentation for each instruction. 

 

#3 Again, You Give The Meaning To Data: 
 

In this part, I won’t rewrite section 7.7 FRACTIONAL NOTATION in your textbook, what I need 

you to understand is that you are the person who is looking at the data, so you can give it the 

meaning you want, a 32-bit register could be seen as an RGBA colour, each 8-bits as a colour, 

so if you do give it the meaning as fractional notation, we will need to look back at it as a 

fractional notation, and one of the most amazing points about this fractional notation is that 

we can use a regular addition and subtraction and multiplication at it! 

You will need to open your book on page 149. 
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Lab Tasks 
 

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

 

Task #1: Bit Manipulation (20 min, 5 min) 
 

In this task you will need to load the value 0x89ABCDEF into R0, then you will need to use the 

bit manipulation instruction to assign these values: 

• R1 = 0xF7B3D591 

• R2 = 0x0000ABCD 

• R3 = 0xFFFFCDEF 

• R4 = 0x80000001 

• R5 = 0x000001EF 

 

Task #2: The Slowest Division (25 min, 7 min) 
 

In this task, you will need to write a program for ARM7TDMI, this program can divide two positive 

numbers, you should implement the slowest division ever, this division algorithm should just 

subtract the divisor from the dividend until the divisor is bigger than the dividend. 

You will need to create a single loop, don’t forget after each subtraction you will need to add 

one to your result, and what will be left after all the substractions is the remainder. 

 

Task #3: Q-notated Numbers (20 min, 5 min) 
 

In this task, write this equation in ARM7TDMI: 

𝑅3 = (0.1 + 0.05) ∗ 2 

You should store 0.1 in R0, 0.05 in R1, and 2 in R2. 

 

 

 

 

 

 

 

End of Lab #06 


