22341 Computer Organization (Fall 2010)
Second Exam Solution

Instructions: Time 50 min. Closed books & notes. No calculators or mobile phones. No questions are
allowed. Show your work clearly. Every problem is for 5 marks.

Q1. Draw the logic diagram of a 1-bit ALU slice that implements the following functions. This slice should
be suitable for the least significant bits of the ALU. Assume that the inputs to this slice are: Operands A
and B, Carryi,, Less, Operationg through Operation,. Also assume that the output is R and Carryoy:.
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Q2. Show the contents of the two registers of the optimized multiplication hardware shown below when
multiplying X=1011 by Y=0110 over the 4 multiplication steps.

Multipicand

—

4-bit ALU
Shift right pt————
Proguct - Coatrol
Write |\ test

8-bit Register J‘
Cycle Multiplicand Product
0 1011 0000 0110
1 1011 0000 0011
1011 0011
2 1011
0101 1001
10000 1001
3 1011
1000 0100
4 1011 0100 0010
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Q3. The following two numbers are single-precision floating-point numbers in the IEEE 754 format. Add
them using the algorithm described in the class and write the result in the space provided below using
the same format.

X1 = 0 10000010 01010000000000000000000
Xz = 1 10000000 01100000000000000000000

1) Alignment
X;=(-1)°*1.0101 * 2% =+1.0101 * 2™
Xp= (-1)'*1.011* 2" =-0.01011 * 2**°

2) Addition
1.01010
- 0.01011

0.11111

3) Normalization
Xq+ X, =0.11111 * 280 = (-1)° * 1.1111 * 2%

X1+ Xo=
‘ 0 | 1000 0001 111 1000 0000 0000 0000 0000
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Q4. On the figure shown below, specify the values of the control signals to execute the beq instruction.
For the ALU control, just specify the operation that the ALU must perform.

Instruction [25-0] Jump address [31-0]

\ . [ Shift\,
- S\left2/ )
26 28 | pc 4 4[31-28] ~0) L.
. M M
Add . \ M ;
X X
ALU
4= / Add o it 1 0
RegDst
Jump /
\_Branch
\ MemRead
Instruction [31—26} MemtoReg
»| Control ALUOp
MemWrite
| ALUSrc
RegWrite
Instruction [25—21] Read
| PC e Read ™ register 1
address Read .
Instruction [20—16] Read data 1 Z
i * ™ regi ero
Instruction lele | ) register 2 ALU
181-0] M| |wrte  Read 0 ALU | ool Address 12291 o1
Instruction | |finstruction [15-11] g register data2 M result data I\lf
memory -1 _ u u
| Write 1x 0
data i
Registers |write Data
> data Memory
Instruction [15-0] 16 @ 32 I
Instruction [5-0]
RegDst X
Jump 0
Branch 1
MemRead 0
MemtoReg X
ALU control Subtraction
MemWrite 0
ALUSrc 0
RegWrite 0
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Q5. Design a two-port register file that contains four 32-bit registers. This register file should have one

output port and one input port and has the block diagram shown below.
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<Good Luck>

50f5

Write

Read
Register
0
Read
Data




