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Note: You can give the answers in English or Swedish.

1.  What are the most important issues to be considered when designing an instruction set for
a computer architecture? Explain in which way each of these issues has an impact on the
performance of the computer.

(3p)

2. A computer has a cache, a main memory, and a disk used for virtual memory. If a
referenced word is in the cache, 20 ns are required to access it. If it is in the main memory
but not in the cache, 60 ns are needed to load it into the cache, and then the reference is
started again. If the word is not in the main memory, 12 ms are required to fetch the word
from the disk to the main memory, followed by 60 ns to copy it to the cache, and then the
reference is started again. The cache hit ratio is 0.9 and the main memory hit ratio is 0.6.
What is the average time in ns required to access a referenced word in this system?

(2p)

3, a) Why is instruction pipeline widely used to enhance performance of modern
computers?
b) In general, a larger number of pipeline stages gives better performance. However,
when the number of stages is becoming very large, the efficiency of the pipeline will not
be further improved. Why? Discuss the different issues that prevent the number of
pipeline stages to go beyond a certain limit.

(3p)

4, The design of RISC architectures is based on certain characteristics of program
execution. '
a) What are the characteristics concerning procedure calls and returns?
b) What is the mechanism used in a RISC architecture to make procedure calls and returns
efficient? How does this mechanism work?

(3p)

5.  'What are the differences between the superscalar and superpipelined approaches?
Compare these two approaches to each other, and discuss their advantages and
disadvantages, respectively.

p)
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10.

a) Identify all the true data dependencies, output dependencies and anti-dependencies on
the following code. Provide the reasons for your answers.

L,2: move r3,r7 Note: 3 <~ 7
load r§, (r3) Note: r8 <- memory location pointed by 13
add r3,r3,4 Note: r3 <~ 3 + 4
load r9, {r3) Note: r% <- memory lccatlon pointed by r3
ble r&8,r9,L3 Note: branch to L3 if r8 less than/egual r9

b) Which of the identified dependencies can be eliminated? How?
(3p)

a) Draw a picture'to show a typical VLIW architecture.

b) A VLIW architecture is said to support explicit parallel instruction execution. Define
the concept of explicit parallelism. What are the advantages of exploiting explicit
parallelism?

¢) What is the main problem of a VLIW computer? How is this problem addressed by the
1A-64 architecture?

“4p)

a) Why is the placement of the “load from memory” operations an important issue?
b) Describe the speculative loading technique. What are the advantages of this technigque?

¢) Nustrate the speculative loading technique with a simple example.
(3p)

a) How are the parallel architectures classified according to Flynn?

b) Describe and draw a diagram for each of the architectures which have been
implemented,
¢) What are the main factors of a program that limit the speedup by a parallel
architecture?

Gm

a) Describe the concept and main features of a computer cluster.
b) What are the main advantages of using a computer cluster?

c) Discuss the features of the two typical configurations of a computer cluster,
respectively.

(3p)




Exam for TDTS 08, Advanced Computer Architecture, 2010-08-25 3(3)
Note: You can give the answers in English or Swedish.

11.

12.

13.

a) There are two basic approaches to implement a snoopy protocol: write-invalidate and
write-update. How do they work, respectively?
b) Describe the situation when the write-invalidate approach works better, and the
situation when the write-update works better, respectively.
c) Both these approaches suffer from false sharing overheads. What does it mean by false
sharing here?

(4p)

How are the x86 instructions translated into VLIW instructions in the case of the Crusoe
processor? Describe the features of this translation process and the main mechanism used
in Crusoe to speed up the execution of the translated code. Gp)

a) What is a thread? What does it mean by thread-level parallelism?

b) Describe the different multithreading approaches and discuss how they are applied in
the context of superscalar architectures. What are the advantages and disadvantages of
these different approaches, respectively?

¢) Why does multithreading improve system performance even in the case when there is
only a single scalar processor inside your computer?

(4p)




