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Contact:
Magnus Jahre (952 22 309)

TDT4255 COMPUTER DESIGN EXAM

Saturday 3. December
Time: 09:00 – 12:00

ENGLISH
Allowed Aids:
D.
No written or handwritten examination support materials are permitted.
A specified, simple calculator is permitted.

Use the provided space to answer the problems. If you need more space, an extra answer box is
available on the last page of the test. The test accounts for 50% of the final grade, and the provided
points show the maximal number of points that can be achieved on each assignment. Read the
problem texts throughly. You can answer the questions in English or Norwegian.
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Problem 1 Instruction sets (10 points)

a) (5 p) Translate the following C-code into MIPS instructions, making any necessary assump-
tions. The MIPS instruction reference can be found as an appendix.

i f ( a > b ) a += 1 ;
e l s e a = 1 5 ;

Answer:

b) (5 p) Explain how nested procedure calls can be supported, and give two examples of how the
computer designer can make procedure calls more efficient.

Answer:
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1 # assume t h a t $s0 c o n t a i n s a v a i l d memory a d d r e s s
2 lw $t1 , 0 ( $s0 )
3 o r i $t2 , $zero , 42
4 bne $t1 , $t2 , n o t e q u a l
5 o r i $s1 , $zero , 1
6 jmp end
7 n o t e q u a l :
8 o r i $s1 , $zero , 0
9 end :

Figure 1: MIPS Assembly Segment

Problem 2 Single Cycle Processor (10 points)

a) (5 p) Draw a block diagram of a single cycle processor that can execute the MIPS program in
Figure 1.

Answer:
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b) (5 p) Translate the instructions on line 2 and line 3 into control words for your processor.

Answer:

Problem 3 Pipelining (10 points)

a) (5 p) Explain how forwarding can be used to avoid stalling on data hazards.

Answer:
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b) (5 p) Illustrate the execution of the code in Figure 1 on page 3 on a 5-stage pipeline given that
the contents in the memory address in $s0 is 42. Make any assumptions about the pipelined
architecture that are necessary.

Answer:
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Problem 4 Instruction Level Parallelism (10 points)

a) (5 p) Explain the difference between a dependency and a hazard.

Answer:

b) (5 p) Explain how a reorder buffer can be used to support speculative execution.

Answer:
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Problem 5 Memory Systems (10 points)

a) (5 p) Draw a block diagram of a 2-way set associative cache.

Answer:

b) (5 p) You have a 32b physical address, a 64B cache line, and an 8-way set associative cache.
The cache size is 2MB. How many bits are needed for the block offset, the index, and the tag?

Answer:
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Additional Answer Space

Answer:
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MIPS Reference
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