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BCSE 3307

Sixth Semester Examination — 2010
COMPUTER ARCHITECTURE AND ORGANIZATION-1I

Full Marks —70

Time : 3 Hours
Answer Question No. 1 which is compulsory
and any five from the rest.
The figures in the right-hand margin

indicate marks.

1. Answer the following questions : 2x10
~(a) How do pipeline improves performance of

a system?
(b) How the speedup is related to number

of stages of the pipeline ? Justify your

answer.

P.T.O.
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(c) Whatis a switch box ? Draw the different

()

(h)
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states of a switch box.

How the branch target buffer is used to

handle the branch hazard ?

What are name dependencies ? Give

example of each.

Compare between ILLIAC-IV and Barrel-
Shifter Interconnection Network in terms
of number of links and number of routing

steps required.

Differentiate between Synchronous Bus

and Asynchronous Bus.

Write the advantages and disadvantages

of multi-port memory organization.

Contd.

BCSE 3307 3

Draw the data flow graph for the cor.npu-
tation of :

U =f(x,y) =((A*(A+B)-(A+C)*B)/(A+C)-(A+B))
Compare between shared memory multi-
processors and message passing multi

computers ?

Compare between programmed 1/O,
interrupt driven 1/0O and DMA. 5

Consider a pipeline that uses 1 bit predic-
tion logic. Find the number of correct
prediction and miss predictions for the
following code. (The value of x is inputted
0,1,2 sequentially and the initial branch
prediction is taken as “NOT TAKEN”). 5
Code :
If (x == 0)
X =ili
Ifi(x ==i1)

P.T.O.
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(a) Show the computation of the following C

(b)

loop in ILLIAC-IV system for number of
processing element N=64, N<64 and
N>64 5
for(i=1; i<=N; i++)

Ali]=BI[i]+CIi];

Consider a BSP like machine with 6 AEs
and 7 memory modules. Map a 4x5 array
to this machine and show the storage
patterns produced, array elements, their
linear address, memory module number
and the offset within the module. 5

Let A=[a,] and B=[bk,-] be nxn matrices.
The multiplication of A and B generates
a Product matrix C.

Cij = Y (8, 5% %0or 1< | < n and

1< £ n pumie i

Write an O(n", ¢ nm for SIMD matrix

multiplication an:. show the memory

allocation for SIMD ‘matrix multiplication.
(5)

Contd.
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(b) Define the follc;wing in connection to pipe-

line reservation table. Instruction issue
latency, Permissible latency, Simple Cycle

and Greedy cycle. 5

Consider the above reservation table for
a 3 stage pipeline.
(iy Find the forbidden latencies and

initial collision vector.,

(i) Drawthe - e transition diagram.
(iii) Find the _m average latency
and Gr¢ sle.

2

() Explain Pipeliniiug. With the help of Space-

Time diagram explain the functioning of

5 P.T.O.
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a pipelined computer system. Find the
equation for the speedup, Efficiency and
throughput of a K-stage linear pipeline.

5

What are Shuffle-Exchange and Inverse

- Shuffle-Exchange Interconnection Net-

works ? Find the Shuffle and Exchange
function for both. Draw diagrams to
implement them as a re-circulating and

multi-stage interconnection networks. 5

Describe the implementation of mesh
connected ILLIAC Network for a SIMD
Computer. Write it's routing function.
Draw a mesh connection of ILLIAC Net-
work for N =16. What is the no. of steps
required in a llliac Network of size N to
route the data from PEi to any other PEj.

5
Contd.

(b)

Identify the instruction(s) and the type of
hazards that may occur from the following
instruction sequence : 5

DIV 62 5 r8
SuB 192, r7.

ASH 54y e

MULS el 19, 5

BEQ 110, 0, ri2

R 185, r2
7. (a) What is Bus Arbitration? Compare the
centralized Arbitration and Distributed
Arbitration with suitable diagram. 5
- (b) Explain how the multiple simultaneous
interrupt requests are handled by the
processor. 5
BCSE 3307 7 P.T.O.
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8. Write the short notes on any two: 5x2
(a) HEP
(b) UltraSPARC-II
(c) Massively Parallel Processor

(d) Parallel Memory Organization.
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