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Answer ALL questions

Question 1

(@) Simplify the following expressions in(i) Sum of Eliects and Product of sums form.
Draw a logic circuit for Sum of product using NANJates only.

F=AC +B'D +A'CD +ABCD.

(13 marks)
(b) Determine by means of the truth table by validitype-Morgan’s theorem
for 3 variables
(ABC) = A'+B'+C’.
(8 marks)

(c) Explain the difference between the combinationuirand sequential circuits.
(4 marks)
(Total = 25 marks)
Question 2

(a) Explain the function of following registers.

0) PC
(i)  MAR
Gi) IR
(v)  MDR
(v)  MBR
(v) ACC

(6 marks)

(b) What are the functional groups into which the linéa typical system bus are classified?
Briefly describe their functions.
(9 marks)

(c) Explain the following sequence of operationgespnt a typical fetch cycle. lllustrate
theses operations using a block diagram.

MAR «— (PC)
MBR «— Memory

PC <« (PO)+1
IR < (MBR)

(10 marks)

(Total = 25 marks)
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Question 3

(@) The following assignment statement is given:

(b)

(©)

A=A*B+C*D*E

Show how you can implement the above statemengusstructions for the
following machines:

(1) 0 —Address machine

(i) 1-Address machine

(i) 2 — Address machine

You should assume that variables (a,b,c,d andeedssociated with the memory location
100,104,108,112 and 116 respectively. In addityoin, may assume that memory location
200 is available for temporary use
(11 marks)
Let the contents of an Associative memory bfobews:
Wo 110010101
W1 101010101
W2 110011001
W3 100110001
Write value of the Match register (M) in the followg cases.
K =000011111 and A=110010101
(5 marks)
Assume the computer Y has the main memory vaghcapacity 32K words of 12 bits
each. The cache is capable of storing 512 of thvesds at any given time. Inside the
cache, there are 64 blocks and 8 words each. Wsengbove information, specify the
main memory using the following mapping techniques:
(1) An Associative mapping.
(i) A direct mapping.
(i) 4-way associative mapping.
(iv) The main memory address is 00001QAF
(9 marks)
(Total = 25 marks)
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(@)
(b)
(©)
(d)
(€)

Question 4

List FOUR characteristics of Reduced Instruction@e&omputer.

(4 marks)
Briefly explain Programmed I/O.

(6 marks)
A memory has a capacity of 4 k X 8. How many dated and address lines does it have?

(4 marks)
lllustrate the memory hierarchy and its components.

(6 marks)
Explain the concept of virtual memory.

(5 marks)

(Total = 25 marks)
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