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QUESTION ONE 

a) Explain the difference between the following terms and concepts. 
• 
1. 

•• 
II. 

•• • 
111. 
• 
IV. 

V. 
• 

Vl. 

Computer Architecture and Computer Organization 

Single interrupt and multiple interrupts 

single-core computer and a multi-core cmnputer 

OR and XOR logic operators 

Cache memory and Registers 

Destination and source operand 

b) Given the following Boolean functions do the fo llowing: 

- - -- --

[2] 

[2] 

[2] 

[2] 

[2] 

[2] 

ABC + ABC + ABC + ABC + ABC [6J 

i. Represent the corresponding combinatory circuit with logic gates [6] 
ii. Perfmm the algebraic and Kamaugh Map simplifications. [7] 

QUESTION TWO 

a) Explain the function of cache memories in multi-core computers 

d) Implement the following Boolean functions with logic gates 

i) (AB + C)D E8 ((CD + B)+ A)) 

- -
ii) ((A + B)(AB) + (A + B) (AB) 

c) State and explain the key characteristics of a computer family. 
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QUESTION THREE 

a) Briefly discuss the PCie protocol layers. [5] 
b) Explain the possible states that define an instruction execution process. [10] 
c) Derive the Boolean function and draw a truth table implemented by the following 

combinatory circuit. [ 1 0] 
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QUESTION FOUR 

a) Explain the functions of the following registers during instnlCtion execution. 
i. PC [1] 

•• 

11 • 
. . . 
111. 
• 
l V. 

v. 

IR 
AC 
MAR 
I/0 AR 

[1] 
[1] 
[1 ] 
[1] 

vi. MBR [1] 
b) Convert the following nun1bers to their hexadecimal equivalent. 

i. 431.25 10 [3] 
ii. 110101.011001 2 [3] 

c) Discuss two approaches that can be used to deal with multiple interrupts. [5] 

d) Briefly discuss the 1nain structural components of a processor [8] 

QUESTION FIVE 

a) Solve:- the expression 30410 - 7610 using two's complement. 
b) For the following Boolean functions 

--
(AB (C -1- BD) + A B)C 

• 
1. Represent the cotTesponding combinatorial circuit with logic gates. 

•• 

11. Perfonn the algebraic and Kan1augh Map simplifications 

[4] 

[6] 

[7] 

c) Explain the types of instn1ctions in the 8086 architectures. Illustrate each type of instructicn 
with two exatnples (8] 
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