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You arc considesing two alternative designs fur aa Instruction memory: using
expensive and fast chips or cheaper and slower clups. If you use the slow chips you
can alford to double the widta of the memory bus and [eich two instructions, cach
one word long, every two clock cycless Wil the mowe cxpenstve [ust chups. the
memory bus can caly felch one wotd every clock cycle. Due to spauad iocality,
when vou fetch two words you often need both. However, m 20% of the clock
cycles one of the two words you [ewched will be wseless, How do the memory
bandwidths of these two sysiems compaze? { H)}%e)

A nonpipelined processor X has a clock rale al 25 MH. and ain average LPI
(cycles of per nstucdon) of 4. Processor Y, an maproved successor of X,
designed witl a five-stage linear insiruction pipeline. However, u.:h.u, ta lateh dcl v
ind clock skew offccts, the clock rate of Y is only 20 MHz. If a program
contadning 103 instructions is executed vn both processors, what 15 the maximum
speedup of processor Y compared with that of processur X7 (10%)

. Compate the instruclion-set architecture in RISC and CISC processors i terms of

instcuction farmat, addressing modes, registers, and CPU control. (20%:}

Consider a cache (M1) ard memoy (M2} hizracchy with the  [ollowing
characteristics:

M 165 words, 50 ns access time

Mz | M words, 400 ns access ime
Assurre eight-werd cache blocks and a set size of 256 words with sol-nssociative
mapping. {a} Show the magping betwoon k1= and M. (b) Calculite thz elfective
memory-aceess tme with a cache hit ratio of 1 =10.25. {20%)

_ Idenuly the relative advantages of the synchronous bus and the asynchronous bus,

{10%)

Deline the foligwing werma: {105}

(2) Wormholz routing

(b} Systolic array '

o) Dalallow compater

() Multistage inierconnuelion netwerks

Bused on your view point, what are the fulure dircstions for computsr
architcolures and compilers? (Z0%)



