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Fundamentals of Computing 
CPU Simulator Lab - 1 

 
Goals 
 The goals of this lab are: 

• to become familiar with a CPU simulator (DRC1) 
• to understand the steps in the Fetch/Execute cycle 
• to begin to write programs in the assembly language of DRC, to assemble them and to 

execute them on the simulator.   
 

Print the first two pages of these instructions.  Get pages 3 & 4 of the answer sheet as a “two 
sided copy” from your instructor. 

Method 
 
 
1.  Attachment “A” contains a program for the simulator written in DRC1 assembly language and 
translated into DRC1 machine language.   

a) Examine the program to be sure you understand it. 
b) Create a folder on your M: drive for this lab.  You might want to call it DRC.  Enter the machine 

language program into the program editor on the simulator, save it in the DRC directory of your 
M: drive.   Name it lab1.drc  (M:/DRC/lab1.drc)  

c) Load the program into the simulator’s memory and execute  this program using the  simulator’s 
single step mode.   Be sure that you understand what is occurring at every stage in the 
simulation. 

d) Execute this program in the simulator using the run mode.  Observe what the simulator does.  
e) When you have done all parts, notify the instructor and get checked off for part 1. 
 

2. Write a program, using the assembly language of DRC, that solves the following problem.  "Add 
the number stored in memory location 35 to the number stored in location 36, subtract the number 
stored in memory location 37 from the total, add the number 2 and store the result in memory location 
40."  Invent your own data to put in locations 35, 36 and 37. 

a) Write the program on the answer sheet as Exercise 2; show the instructor the program and get 
checked off for part a 

b) Hand-assemble the program into the machine language of DRC and write the program in the 
column marked “machine language”  in Exercise 2 on the Answer Sheet.  Be sure to put data in 
locations 35, 36 and 37.    Put the machine language program into the simulator saving it with 
the name lab2.drc on your M: drive .   

c) Execute the program on the simulator in the single step mode and check your results. 
d) When everything works, show the instructor and get “checked off” for Exercise 2. 

 
3. Attachment “B” (see below) contains a machine language program. 

a. Disassemble this machine language program into its assembly language and put your 
results on the answer sheet as Exercise 3a. 

b. Determine what the program does.  Enter the program into the simulator and watch its 
execution in the single step mode (don’t forget the data in memory locations 30 and 31).  
Then execute it in run mode and look at the relationship between the input data and the 
result (stored in location 40).   

c. Explain what this program does on the Answer Sheet as Exercise 3b.  Explain the program 
as a process; don't just restate the steps in English.  What does this program do or 
accomplish? How does the program accomplish this result.   How does it accomplish 
looping? 



4. Write a program using the assembly language of DRC that examines a number in memory location 
30. If the number is equal to 0, the program halts immediately. If the number is greater than zero, 
the program adds one to the number in memory location 30 and halts.  If the number is less than 0, 
the program subtracts one from the number in location 30 and halts.  When the program halts the 
correct value should be in memory location 30.  (To examine a number in memory, you will have to 
load it from memory into a register.) 

a. Test your program by putting data in memory location 30 and running the program.  Test all 
possible cases. M30 > 0, M30 = 0, M30 < 0 

b. Save the program (on your M: drive) 
c. Mail it to me as an attachment to an e-mail.    

i. The program must be in the machine language of DRC1 and include data. 
ii. The name of the file must be your last name with the extension drc.  I.e. if it were my 

program it would be named taffe.drc. 
 
  

  
Attachment “A” 

 
 This program loads three numbers into memory locations 30, 31 and 32, 
adds them and stores the result in memory location 40 
 
Assembly     Comment        Location  Machine 
Language                 Language 
 
LDM R0, M30  Loads the first value into R0   00   01030 
LDM R1, M31  Loads the second value into R1  01    01131 
ADD R0, R0, R1 R0 <- R0 + R1        02   10001 
LDM R1, M32  Loads the third value into R1   03    01132 
ADD R0, R0, R1 R0 <- R0 + R1        04   10001 
STM R0, M40  Store R0 in M40       05   05040 
STP     Halt the program       06   50XXX 
     Put 14 at location 30     30   14  
     Put 22 at location 31     31   22    
     Put -6 at location 32     32   -6    
 
 
 
 Attachment “B” 
 
 Location  Machine 
    Language 
 

00    01030 
01    01131 
02    00200 
03    35107 
04    10220 
05    13100 
06    3003x 
07    05240 
08    50xxx 
30    7 
31    4 

  



 
DRC Lab 1 … Answer Sheet  Name ____________________________ 
 
This answer sheet must be handed in at the completion of today’s lab. 
Exercises 1, 2 and 3 should be completed by that time.   The 
instructor will add the results of Exercise 4 when the program is 
mailed to him. 
 
Exercise 1  … completed  __________       5 pts  _____ 
 
 
Exercise 2              
 
  Assembly       Memory     Machine     
  Language      Location  Language  
 
________________________  _____   ___________ 

________________________  _____   ___________ 

________________________  _____   ___________ 

________________________  _____   ___________ 

________________________  _____   ___________ 

________________________  _____   ___________ 

________________________  _____   ___________ 

________________________  _____   ___________ 

________________________  _____   ___________ 

________________________  _____   ___________ 

________________________  _____   ___________ 

________________________  _____   ___________  

________________________  _____   ___________ 

 

Checkoff     

Assembly Language ________           5 pts _____  

Machine Language _______           5 pts _____ 

 
 
 
 
 
 
 
 
 
 

(over)



Exercise 3a                10 pts   ___ 
 
 
 Memory  Machine Language 
Location  Instruction    Assembly Language      
 

00    01030     ________________________ 

01    01131     ________________________ 

02    00200     ________________________ 

03    35107     ________________________  

04    10220     ________________________  

05    13100     ________________________ 

06    3003x     ________________________ 

07    05240     ________________________ 

08    50xxx     ________________________ 
 

 

Exercise 3b                10 pts   ___ 

 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
 
 
Exercise 4 … program to be sent by email  
 

Program received … no modification needed (5 pts) ___ 
 

Program loads without errors (5 pts) ____ 
 
Program passes three test cases (5@ = 15 pts) ____ 
 
                 Total (25 pts) _____ 


