Ryerson University
Department of Electrical and Computer Engineering
COE 818-Advanced Computer Architecture

Midterm Test ' Feb 27,2012
Name: Student Number:

Time limit: 1 hour 50 min Examiners: N. Mekhiel
Notes:

a) Closed book.

b) No calculators. \ . ¢ 3

¢) Answer all questions in the space provided. Lole A = T ¢
Q1-Assume the following C code :- (total=20 marks)

for(i=0; i<=1000; i++) {
A[i] =A[i] + S*Bil;
!

+ A- Convert the C code to MIPS Assembly code. (5 marks)
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Name:

Section:

B-Find the memory bandwidth of the above MIPS code assuming A[i], B[i] and S are 32 bit integers and are stored in
memory. Assume op-code=1 byte, memory address is4 bytes immediate and displacement size= 2 bytes, and there

are 64 registers.
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C- Calculéte the memory bandwidth if a fixed instruction length is used. If the mstructlon is shorted than 4 bytes it uses
a 4 byte. If the instruction is longer than 4 bytes, it uses two instructions of 4 bytes each and cost two processor ac-

cesses. (5 marks)
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Name: Section:

D-Find if it is better for the performance to use the fixed instruction length assuming that the fixed instruc-
tion length uses 20% faster clock. (5 marks)
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Q2- (total = 10 marks)
A- Explain the Role of Compiler in optimizing the performance of applications.&(B marks)
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Name: Section:

B-Explain why the compiler does not assign a data element referenced by a pointer to a register

and give an example (2 marks) ‘ '
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C-Why compiler does not use callee saving and explain by giving example. (3 marks)
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D- Explain the advantages and the disadvantages of adding an extra addressing mode to ISA. (2 marks)
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Q3- Pipelining (total=30 marks)
A-List all types of hazards in MIPS 5 stage Integer pipeline, and give example for the code that would cause each haz-

ard. Q V (6 marks)
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8- Explain why pipelining complicates handling exceptions by giving examples.
(4 marks)
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C-in the MIPS pipeline with muiti-cycie floating point operations, give examples of ihe foliowing.-
FWAW Hazard (3 marks)
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ii- A structural hazard that occur in MIPS floating multi-cycle p;pes'ne {3 marks)
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D-Show the hﬁhﬁg of the R)HOWH’D code sc quence in MiPS FP p}pcdm assume {or \/vdl'\hug auuumﬂué aiid Dranch
uscs delayed branch and ail memory references are in cache (FP Muit takes 7 cycies). (14
MARKS)
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