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HOMEWORK ASSIGNMENT #2  
Due Friday, February 22

nd
, 2008 

 

For each programming exercise, use the sample Keil project on the course web page as your 

starting point. (See the Using Keil uVision3 Projects link on the course web page for more info 

on using Keil projects.) Rename the main.s file to match the filename specified in the problem. 

Only add your code to the file between the main_loop label and the B mainloop instruction. Do 

not alter the other source files.  

 

1. (10 points) Debugging Tools and Hardware 

For each of the following debugging tools or hardware, give one strength and one weakness; 

simulator, native debugger, remote debugger, resident monitor, in-circuit emulator, and JTAG 

emulator.   

2. (10 points) Code Generation 

Describe the function of each of the following tools; assembler, linker, loader, hex converter, and 

device programmer.  

3. (10 points) ARM7TDMI Operating Modes 

Explain what the different operating modes of the ARM7TDMI are, what causes the processor to 

enter each mode, and which registers (if any) are unique to each mode. 

4. (5 points) ARM7TDMI Flags 

List the flag bits that are present in the CPSR, what each represents, and explain how they are 

updated?  

5. (15 points) Instruction Encoding and Decoding 

a. Perform instruction decoding to determine what the corresponding ARM7 assembly language 

instructions are for the binary instructions below. Also write the corresponding RTL statement(s) 

indicating what the instruction does. 
 0xA1F07304 

 0xBBFFFFE3  

b. Perform instruction encoding to determine how each of the following ARM7 instructions is 

encoded as a binary instruction.  
 MVNS  R5, #-1 

 SUBLE R0, R1, R2 ASR #3 

MULAS R3, R2, R4, R5  

 CMPGT R9, 0x1000 

6. (20 points) Addressing Modes 

Using the uVision3 project files provided on the web page as a starting point, create a complete 

ARM program that has the following constants and variables. Do not make any changes to 

aduc7026.s or exceptions.s. Only add code to main.s. 

1. Declare a constant AR_LEN to be equal to 6. 

2. Allocate a word variable word1 in the code area, and initialize it to 54321.Allocate a byte 

variable named byte1 in the code area, and initialize it to 0xB4. 
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3. Allocate a 6-element byte array b_array in the code area, and initialize it to -1,2,-3,4,-5,6. 

4. Allocate space in the data area for an array of AR_LEN halfword variables named 

my_array. 

 

In your program, write code to do the following (in sequence). Determine a reasonable 

(hopefully minimal) set of instructions to accomplish the required items, being sure to use the 

required addressing modes. Do not use any branches in your code, except you can create a 

loop through all of your code to make testing it easier. You may add constant data to store 

variable addresses as required. Do not use any pseudo-instructions. 

5. Load the value in byte1 into R5, assuming it is a signed value. 

6. Load the value in byte1 into R6, assuming it is an unsigned value. 

7. Load the value in word1 to R4, but use two halfword loads and any other required code to 

get the full 32-bit value. 

8. Using indirect addressing with R2, do byte transfers (as many as required) to set the 

elements of my_array  to the values 1, -2, 3, -4, 5, -6. Only set the value in R2 once, and 

then do not alter the value in R2 to complete this item. 

9. Write code that finds the minimum value stored in b_array and puts the sign-extended 

result in R8. (Assume that the values are stored in 2’s-complement form, and that you do 

not know the values in the array!) Do not use any branches. 

10. Write code that finds the minimum value stored in b_array and puts the sign-extended 

result in R9. (Assume that the values are stored in unsigned binary form, and that you do 

not know the values in the array!) Do not use any branches. 

 

Comment main.s to indicate the sections of code that correspond to each item in the list. Answer 

the following questions: 

a) How do the results of steps 6 & 7 differ? Why? 

 

Important:  Submit ONLY your program source code file hw2p6.s using your homework 

team’s dropbox in Learn@UW.  Also, submit a paper copy of hw2p6.s with the rest of the 

assignment. 

 

7. (10 points) Load/Store 

Using the uVision3 project files provided on the web page as a starting point, declare two word 

arrays named A and B, each of which contain 8 elements. The A array is to be declared in the 

code area, and should be initialized to the values 0, -1, 2, -3, 4, -5, 6, -7, 8.  The B array is to be 

declared in the data area, and should be unitialized. 

Write code that will copy the data from A to B, to meet the following conditions.  

1. Using byte load/store instructions, copy all data. 

2. Use word load/stores, but copy the absolute value of A to B. Assume that you do not 

know anything about the values stored in A. 

3. Using the load/store multiple instructions, copy all data. 

Separate the blocks of code, and clearly comment to indicate the code for a given task. Use 

conditional instructions where necessary to make decisions - do not use any branches/loops 
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in your code! You can, of course, create a loop through all of your code to make repeatedly 

testing it easier. Your code should be reasonably efficient, within the constraints of the problem. 

Important:  Submit ONLY your program source code file hw2p7.s using your homework 

team’s dropbox in Learn@UW.  Also, submit a paper copy of hw2p7.s with the rest of the 

assignment. 

 

8. (10 points) Memory and Addressing Modes 

A. What are the basic differences between a linear memory architecture and segmented memory 

architecture? 

 

B. Referring to the code you wrote for problem 7 above, try to use the following pseudo-

instructions to load the array addresses. 

 ADR R0, A 

 ADR R0, B 

Explain what happened, and why it happened. If a pseudo-instruction works, describe in detail 

how it actually accomplished the load. If a pseudo-instruction will not work, explain in detail 

why it does not work (e.g. why is it not possible for it to work?). 

 

9. (10 points) Exam Question 

Design one original quiz question operating at Bloom’s Taxonomy level 3 for any material 

covered in Module 2. This must test one of the module objectives in a specific problem.  

Explicitly state which particular objective you are attempting to test. Provide a complete, 

detailed solution to your question.  


