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Question 2:


	For the following assembly program, find the contents of the program counter PC, the accumulator AC, and the instruction register IR at the end of execution of each instruction, and the contents of the memory word at address 109:





Memory Location�
Label�
Instruction�
[PC]�
[AC]�
[IR]�
�
�
�
ORG 100�
---------�
---------�
---------�
�
�
�
LDA ADS�
---------�
---------�
---------�
�
�
�
STA PTR�
---------�
---------�
---------�
�
�
LOP�
BSA IN2�
---------�
---------�
---------�
�
�
�
CLE�
---------�
---------�
---------�
�
�
�
CMA�
---------�
---------�
---------�
�
�
�
HLT�
---------�
---------�
---------�
�
�
IN2�
---------�
�
�
�
�
�
�
STA PTR I�
---------�
---------�
---------�
�
�
�
ISZ PTR�
---------�
---------�
---------�
�
�
�
BUN IN2 I�
---------�
---------�
---------�
�
�
ADS�
HEX 500�
---------�
---------�
---------�
�
�
PTR�
HEX 0�
---------�
---------�
---------�
�






Question 1:





A memory unit has a capacity of 64k words and 26 bits each. It is used with a general-purpose computer. The instruction code format is divided into four parts:


An indirect mode bit, opcode, two bits that specify a processor register and an address part.


What is the maximum number of operations that can be incorporated if the instruction is stored in one memory word?


Sketch the instruction format indicating the number of bits and the function of each part.


How many bits there are in the following registers: DR, AR, PC, and AC?





1.2 Show the stack contents to perform the operation:


X=3+(1*6)/(3+7)


Show the simplest hardware implementation of:


If[R3]=0 AND x=1 then R1(R2
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Question 4:


	Design the hardware control implementation of the AC of the basic computer.








Question 3:


	The following table shows the memory contents for a one-address instruction format computer system:	





Memory Location�
Contents�
�
5�
LOAD    AC    �
Mode�
Address=30�
�
6�
Next instruction�
�
..


..�
..


..�
�
10�
30�
�
20�
30�
�
30�
100�
�
31�
80�
�
32�
90�
�
36�
150�
�
40�
170�
�









Find the contents of the accumulator at the end of execution of each of the following instructions:





Instruction�
[AC]�
�
a) LOAD immediate 40�
……..�
�
b) LOAD direct 20�
……..�
�
c) LOAD indirect 20�
……..�
�
d) LOAD relative 30�
……..�
�






 











 














Good Luck(





Please solve 4 problems ONLY





PC=5





Question 5:


Assume that the first six memory instructions in the basic computer listed in the given table are to be changed to the instructions specified in the following table.





Symbol�
Opcode�
Symbolic designation�
Description in words�
�
XOR�
000�
AC       (AC       +  M[EA]�
Exclusive-OR to AC�
�
ADM�
001�
M[EA] (M[EA] +  AC�
Add AC to memory�
�
SUB�
010�
AC       (AC       +  M[EA]�
Subtract memory from AC�
�
XCH�
011�
AC       (M[EA] , M[EA](AC�
Exchange AC and memory�
�
SEQ�
100�
If ( M[EA] = AC ) then 


(PC(PC+1)�
Skip on equal�
�
BPA�
101�
If ( AC > 0 ) then 


(PC(EA)�
Branch if AC positive and non-zero�
�



EA is the effective address that resides in AR during time T4.


Assume that you have an adder that can perform the exclusive-OR operation:


 AC(AC+DR.


Assume that the subtraction should be done on two steps, namely first complementing and then incrementing AC.


Give the sequence of register transfer statements needed to execute each of the listed instructions starting from timing T4. 


Note that the value in AC should not change unless the instruction specifies a change in its content. You can use TR to store the content of AC temporary.











