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Foundations of Computer Science 
CPU Simulator Lab - 2  

 
Goals: 
1) To learn more about how a CPU executes programs by studying more complex programs 
2) To practice using register indirect addressing mode to write loops 
3) To augment your skill in assembly language programming 
4) To work in a symbolic assembler 
 
The Answer Sheet will be given to you in Lab. 
 
Methods: 
1) Attachment 1 contains a program for DRC2.   

a) Enter this program into DRC2 and assemble it into machine language.  Then load the 
machine language into the simulator. 

b)  Execute it in both single step and continuous modes.   Watch what happens at every 
step.  

c) Explain what happens clearly on Exercise 1 of the answer sheet.  Concentrate especially 
on what happens in the instruction  LDR R3, R2 .  How does the program use a 
series of addresses? 

d) Show the instructor your answer and get checked off on Exercise 1. 
 
2) Write a DRC2 program that adds the numbers in locations 40..59 to their counterparts 

60..79 and puts the sums in locations 80..99.  I.e. add the data in locations 40 and 60 and 
put the result in 80; add the data in locations 41 and 61 and put the result in 81; etc. 
a) Write the program in assembly language on the answer sheet as Exercise 2 on the 

answer sheet.  Use symbolic addresses for your jumps when writing assembly code.   
Use loops to cycle through the lists of numbers and use register indirect addressing as 
we did in Method 1. 

b) Translate the program into machine code and add the data for columns 40..79.  Load it 
into the simulator and test it. 

c)  Show the instructor the program correctly functioning during lab.  Be sure to get 
“checked off” on Exercise 2. 

 
3) In Attachment 2, there is an assembly language program.   

a) Enter the program of Attachment 2 into the simulator.  Assemble it to machine language, 
enter the data and execute it. 

b) Examine each execution step very carefully and be sure to understand it.  (It is very 
tricky.) 

c) Answer the two questions on the Answer Sheet under Exercise 3. 
d) Show the instructor your answers and get checked off on Exercise 3. 

 
 
 
Turn in the Answer Sheet before leaving the lab. 
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Attachment 1 
 
Assembly Language  Machine Language 
 
SYMB   INSTRUCTION     LOC OPCODE/   COMMENT 
ADDR                        OPERAND 
 
 LDM R0, M20 00  01020   Set up loop counter 
 LDI R1, 0 01  00100  Clear the sum register 
 LDI R2, 21 02  00221  Load starting address 
LOOP: LDR R3, R2 03  0232x  Get the next value 
 ADD R1, R1, R3 04  10113  Add the number to the sum 
 INC R2 05  122xx  Increment address register 
 DEC R0 06  130xx  Decrement loop counter 
 BNE R0, LOOP 07  36003  If not done, repeat loop 
 STM R1, M20 08  05120  Store the result 
 STP 09  50xxx 
  20 4  number of data points 
  21  12   1st data point 
  22   15  2nd   “     “ 
  23  -5   3rd   “    “ 
  24  7   4th   “    “ 
 
 
 

Attachment 2 
 

Label Instruction 
     

LDM R0, M20   
LDI R1, 0    

next: LDM  R2, M21   
ADD R1, R1, R2  
DEC R0     
LDM R3, M02 
INC R3     
STM R3, M02  
BNE R0, next   
STM R1, M20   
STP 

Data  
Location    Value 

20    4 
21    12 
22    15 
23    -5 
24    7 
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CPU Simulator Lab 2: Answer Sheet          Name ___________________________ 
 
                   Lab Time ________________________ 
 
Exercise 1 (10 pts) 
 
____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 
 
Instructor’s “check off”  ________________     _____ pts 
 
Exercise 2  (15 pts) 
 

        Assembly Language                    
 
Symbolic  Assembly Language     
Address  Instruction  
          
_______  _______________   

_______  _______________   

_______  _______________   

_______  _______________    

_______  _______________   

_______  _______________   

_______  _______________   

_______  _______________    

_______  _______________   

_______  _______________   

_______  _______________   

_______  _______________   

_______  _______________    

_______  _______________   

_______  _______________   

_______  _______________   

_______  _______________   

 

Instructor’s “check off” for Exercise 2   ____________    ______ pts 
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Exercise 3    (20 pts)  
 
Answer the following two questions. 
Overall, what does this program accomplish? 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

 

How does this program handle getting data from successive memory locations? How does it 

compare with the method used in the program of Attachment 1?  In what ways is it better or 

worse? 
____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

___________________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

____________________________________________________________________ 

 
Instructor’s “check off” for Exercise 3 _____           _____ pts 

 
  
 


