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(1) (30 pts) E;iven the iterative equations:
e £(i,3) = £(i,3-1) opP g(i-1,3)
g(i,j) = g(i-1,j) oP £(i,j-1) for i,j = 1,2,3
7 where OP is a specific operatér. (a) Expand this computation

totally into the space domain. (b) Expand this computation
totally into the time domain. (c) Assume the tinme delay
associated with OP is T, design a 1D pipeline for this
equation. What is the clock period of the pipeline? (Assume
the latch time delay is negligible).

SORUTION ®
() Exlmmo( Ao the BFQCQ Aormoivy .
d,n  quz) 03

a0 _N,GL J&“%%J gpf,‘y fu, sy

L)
AR FAQEY)
.0 —T{op o op b>fopt—f0 v

s 9tz.) 9Cz.2) 4.
.0 —~~>_cefw © f”“@%(’” g

?(3. 5 9G.» 4¢:3)

(B  Sxpamed ko Al aime  eomovin

\ g0 5 /e
] e
b g 1o E
N vosap %‘f /// '
] e [

oty &

LR >j}z,;) il

" it —> s p T op Mi' i
R B L}) ; ~ = *@B a9 1% ,C?éh 3
) Ahe cleck pericdl =5 1> XPreEtine

/ (’“-**.

/v o )
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(2) (20 pts) A uniprocessor has 1K cache memory and 64K RAM main
memory. Assume the set associative address mapping is used in

—) this system. The memory is divided into blocks of 4 words,

p and there are 4 block frames for each set in the cache. (a)

Define the bits associated with each field for the physical

address. (b) Given a physical address, describe the acess

procedure step by step for a cache hit situation. (c) Which

set in the cache is the possible location for the binary HEX
addresses 3785 and AA92.
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(3) (20 pts) Given an interleaved main memory with 8 memory
modules. Each module has 2K words. (a) Show the address format
for this system, and the distribution of addresses into memory
modules. (b) What is the maximun bandwith when access
consecutive words? (¢) What is the maximum bandwidth when one

module fails? (assuming all the modules can be access at the
\ same time) '
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(4) (30 pts) Given an interleaved memory with 4 memory modules.
Each module has 2K words. (a) Show the block diagram for
S_access configuration. Describe the memory access procedure

QQ step by step. (b) Do part (a) for C_access. (c) Do part (a)

for C/S access. Assuming there are two memory banks with two
modules each.
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EXAM #2

EE 524 7 |

Name ABENME! cuen/

April 14, 1987
(20 points)

1. (A)

(

Use butterfly operator to express a 4-point FFT operation.
B) Assume the input points are f(0), f(1), f(2), and f(3). What
/L expression for the Fourier point F(3)?
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(30 points)
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(A)

Given the reservation table for task A, find out its collision vector,
minimum average latency (MAL), and the lower bound of MAL.

(B) Use elemental delay unit to change the given reservaticn table, so the MAL
reaches its lower bound. If the cycle C is the cylce which produces the
lower bound MAL, then what is the set of all possible time intervals
between initiations derived from cyclé9C with period equals 8.

Task A: 0 i 1 2 3 4
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3.
\,/\
(7 pts)

(8 pts)

(15 pts)

Assume a parallel computer system has N processing elements (PE} connected

via a perfect shuffle network.

(R)

(8)

(c)

A

B>

()

Each PE has a n

= 1092N bit address.

Use the binary address show the effect of shuffle.
If N equals 8, what is the permutation function caused'by endless
shuffle operation.
Show by example that an 4 x 4 matrix can be transposed in two perfect
shuffles when it 1is stored as a 1D vector of length 16 in 16
processors.
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4. In Cray-1 every operand has to be stored in either scalar register or
vector register in order to catch up with the speed of arithmetic
pipelines. Show the internal operations, in register transfer level, of

4 JCray-1 for the following DO Toop. Clearly indicate where the chaining

’ operation is possible

s DO 10 I

10 A(I)

1, 30
5.0%*B(I) + C

where A and B are vectors of length 30, C is a constant. A1l the variables
are stored in the memory.
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