Answer four only of the following problem:

Problem (1):

(1.1) Register A holds the 8-bit binary 11011001. Determine the B operand and the logic micro-operation to be performed in order to change the value in A to:

a. 01101101
b. 11111101

(1.2) The 8-bit registers AR, BR, CR, and DR initially have the following values:


AR = 11110010, BR = 111111, CR = 10111001, DR = 11101010

Determine the 8-bit values in each register after the execution of the following sequence of micro-operations:

t1:   AR ← AR + BR


t2:  CR ← CR ^ DR, BR ← BR + 1


 t3: AR ← AR –CR

Problem (2):
(2.1) What is wrong with the following register transfer statements:


a. xT : AR ← AR, AR ← 0
b. yT: R1 ←  R2, R1 ← R3
c. zT: PC ← AR, PC ← PC + 1

(2.2) Draw the block diagram of the basic computer you have studied registers and memory indicating their number of bits, function and number of memory words. Draw the bus system connecting the above system components.

Problem (3):
1. (3.1) Consider the instruction format of the basic computer you have studied and the its instruction set. For each of the following 16-bit instructions, give the equivalent four-digit hexadecimal code and explain in your own words what it is the instruction is going to perform.

2. 0001 0000 0010 0100

3. 1011 0001 0010 0100

4. 0111 0000 0010 0000 

(3.2) The register transfer statements for a register R and the memory in a computer are as follows:

X’3X1: R ← M[AR]

         X’1X2:      R ← AC 

X’1X3:  M [AR] ← R

The memory has data inputs, data outputs, address inputs, and control inputs to read and write. Draw the hardware implementation of R and the memory in block diagram form. Show how the control functions X1 through X3 select the load control input of R, the select input of multiplexers that you include in the diagram, and the read and write inputs of the memory.

Problem (4):  

(4.1) The following program is in hexadecimal code. What are the contents of AC, PC, IR and the memory word at address 103 when the computer halts.

100 

Location

Instruction

101 5103

102 7200

103 7001

104 0000

105 7800

106 7020

107 C103

(4.2) Write a program to evaluate the arithmetic statement:



X = (A – B + C* (D –E))/(F + G*H)

using three, two, one and zero address machines.

Problem (5):
 (5.1) Explain using schematics whenever possible:

 Associative memory,

 Address space and memory space,

 Sequence counter, and  Program counter,

(5.2) Find the average cost per bit and the expected access time of the three-level memory system specified in table shown below:

Level i

Capacity Si
Cost ci  (($/bit)
Access time tAi (s)
Hit ratio Hi

M1

1024

0.1000

10-8


0.9000

M2

216

0.0100

10-6


0.9999

M3

224

0.0001

10-3


1.0000
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