Program Execution Worksheet








Main Memory�
�
M�
Value�
�
00�
34�
�
01�
35�
�
02�
A4�
�
03�
25�
�
04�
4D�
�
05�
FF�
�
06�
9F�
�
07�
52�
�
08�
EE�
�
09�
DA�
�
0A�
1B�
�
0B�
B4�
�
0C�
3E�
�
0D�
66�
�
0E�
CD�
�
0F�
D4�
�
10�
62�
�
11�
67�
�
12�
24�
�
…�
…�
�






General Instructions:





Each register and main memory cell holds 8 bits. 


The current contents of each cell are shown in hexadecimal notation. 


The Control Unit reads instructions and executes them, and transfers data between the main memory and the registers using load and store.


The Control Unit also instructs the ALU to perform various operations (add, move, AND, OR, etc.) on the values in the registers.  It tells the ALU the source register(s), the destination register, and the operation to be performed. 


We indicate main memory and register addresses by M and R followed by the address.  For instance M03 means the cell stored in main memory address 03.


You will act as the Control Unit and ALU.


As you perform each instruction, cross out and replace values in the Registers and Main Memory as needed.








Part One


Step 1: Follow these instructions





Load contents of M03 into R0.


Load contents of M10 into R2.


Add contents of R0 and R2, put the result in R1.


Store the contents of R1 into M04.


Load contents of M00 into R3


OR contents of R3 and R1, put the result in R0


Store the contents of R0 into M0C





Step 2: What is in each of the following locations after all of these instructions have been executed?


R0


R1


R2


R3


M00


M03


M0C


M10











ALU�
�






Control Unit�
Registers�
�
�
R�
Value�
�
�
0�
00�
�
�
1�
00�
�
�
2�
00�
�
�
3�
00�
�
�
…�
…�
�






Main Memory�
�
M�
Value�
�
00�
34�
�
01�
35�
�
02�
A4�
�
03�
11�
�
04�
11�
�
05�
12�
�
06�
12�
�
07�
40�
�
08�
20�
�
09�
53�
�
0A�
01�
�
0B�
33�
�
0C�
10�
�
0D�
C0�
�
0E�
00�
�
0F�
D4�
�
10�
32�
�
11�
45�
�
12�
24�
�
…�
…�
�






Part Three


Step 1: Follow these machine language instructions, updating values in the Registers and Memory as appropriate.  �Hint—these are the last four instructions you decoded above.





1109


120B


5012


3001





Step 2: What is in the following locations after these instructions have been executed?


R0


R1


R2


R3


M09


M0B


M01








ALU�
�






Control Unit�
Registers�
�
�
R�
Value�
�
�
0�
00�
�
�
1�
00�
�
�
2�
00�
�
�
3�
00�
�
�
…�
…�
�






Part Two


Step 1: Decode the following machine language instructions based on the encoding given in the Appendix.  �Do not execute the instructions.





Instruction�
Meaning�
�
1111�
�
�
24E7�
�
�
C000�
�
�
8275�
�
�
7654�
�
�
4043�
�
�
B6CC�
�
�
B078�
�
�
1109�
�
�
120B�
�
�
5012�
�
�
3001�
�
�












Machine Cycle


Fetch 


Load IR with instruction at M-PC �(the two cells in Main Memory starting at the address in PC)


Increment PC by 2 (why by 2?)


Decode


Determine what the instruction is


Execute


Perform the instruction





ALU�
�



Control Unit�
G.P. Registers�
S.P. Registers�
�
�
R�
Value�
R�
Value�
�
�
0�
03�
PC�
03�
�
�
1�
00 01�
IR�
8753�
�
�
2�
01�
( These are the starting values.   Ignore them.  They are given to show you that they are stored alongside the general purpose registers.  Update the values below.�
�
�
3�
00�
�
�
�
4�
00�
�
�
�
…�
…�
�
�






Part Four


Execute the program in memory by following the steps of the machine cycle until the HALT instruction is reached.  


Write the values for PC and IR along with the meaning of each instruction in the table below.


Update the G. P. Registers and Main Memory cells as you execute each instruction.


Follow the machine cycle. Do not decode them all first and then execute them—you will see why as you do it.


We have done the first cycle for you.


PC�
IR�
Meaning�
�
03�
2101�
Load R1 with 01�
�
05�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



Step 2: What is in M02 at the end of the program?














Main Memory�
�
M�
Value�
�
00�
34�
�
01�
21�
�
02�
13�
�
03�
21�
�
04�
01�
�
05�
13�
�
06�
01�
�
07�
14�
�
08�
01�
�
09�
54�
�
0A�
43�
�
0B�
51�
�
0C�
12�
�
0D�
B1�
�
0E�
11�
�
0F�
B0�
�
10�
09�
�
11�
34�
�
12�
02�
�
13�
C0�
�
14�
00�
�
15�
78�
�
…�
…�
�
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