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1. Consider a cache (M) and main meroocy { M) hisrarchy with the following char-
acteriztics:

M- 16K words, Sfhod aesess time
Moo 1M words, 1000y aocesy time

Assuine eight-word eache blocks and a sot gize of 256 words with set-associative
MAPRIDE.
(&) Show the mapping between M| and . [0%)

(b] Calrulate the effnetive memory-aceess bime with a cache bit ratio of 0.95, (3%

2. Design a sequential circuit that moaletiplies an gmwigned binary nomber & of ar-
bitrary length by 3. N iz entered sevially vig input line r with its least significant
bit firat. The result repreaenting 3N emerges perially from the circuit’s output line
z. Cobstruct a state table for vour circuit and give a complete logic ciroc that iwses

JK fip-Aops und KAND gates only. (10%)

3. How do vou coostruet an n-tit adder and an {n— 13-bit adder in paoallel by neing
a 2n-bit adder with cverflow detection and a mitimnm oumber of exioa gates? MNote

that both the r-bit and [n — I}-bit adders also have the overflow detection function.
(1395

4. Iind the errer(s} in the following operations and explain: [8%)

[ 2'-cunnplooent representation, we bhave
—2. 750 + 2625, = {10101 )7 + (011001} = {01510 = DATS 4.
bt in 1's-complement vepresentation, we have

— 2.5 + 3620y = [101.00) 4 {0 1.10175 = (010173 = 0673y,
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b. Consider a 1K x4 RAM which ig to be redesigned und protected by the Hamimmims
code. Let the 4 bit data he Af = ;Hg;“;gﬁrf: M.

(a) How miany check bits are required? (3%)

(L) If the nunalwer of check bits is &, i.e., the check bits are © — Oy (£, N Sy
and the code word to be written into the RAM s W = W, 4 - W\ WY, what are the
poditions of the respoceive bits of M and ¢ i W That s, give the mappicg from
{ Mz, My, My Mo, Gy O Gl o [Woga,- - WL WS L 4350

[¢] How do you generate the check bitg? (3%}

d) Give the block diagram of the Hamming coded RAK, Label the wiiths of the
interconnections between inodules. {655

B. The WE&W Computer and Pilzza Company is planning to iotroduce a now series
of scientific computers covering a wide range of cost and periermance, Give che

arguments for and against using microprogrammed control in the CPUs af the varians
models of the series [T%]

7. Anawer the [ollowing questions: {15%)

(&) Is the interrapt hreak poiot (ie., where the CPU respond to the inlercupt request )
ut the matruction cycle vr the CPU clack evele?

() 1s the DMA break poind (ie., where the CPI) respund to the DMA roquest) at
the ingtruction cycle or the CPLU clock cyele?

(e} Explain the fellowing three bus arbitration methods: (1] daisy chain; (1) polline:
(il independent requesting.

(1] Compare the three aiethads in [¢] in levns of (i) system simplicity: (6 nirober
of control lines; (i) systom reliability (e.g.. what if one [0 deviee bas error?); s
(i¥] system flexilility (eg., what if we wanl to add moere [0 deviee to the swstem?],
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& A carry look ahead can be extended o handle mik bis by performing carry-
lockahead addition on # groups of k adjcent hits and teansfeming the outpul camy
bit of each group to the cary input of its left neighbor,  Assume in this kind of
adder, each proup can generate an output catry o lime units (d i3 the two-leve)
delay) after it receives its input carry.  Please use and complete the following
diagram to
(1) Dresign a 16-bit adder ( k=4 and m- 4} and let each proup be a 4-bit carry
look ahead adder, and there iz ripple carry between groups.

(2) Desipgn the same adder using another carry look ahead circuil sbove the four
RIULDS.

(3) Compute and explain the 10tal delay time (how meny & 7 of the 2bove tao
kinds of 16-bit adders. {15%)

]

E_ ) cany huknhmd cIrcuit _‘
4-bit camry 4-bit carry 1 4-bit carry ! | -
L [4-bit loskahead cironit;
look-ghead lock-shead | lInok-ahesd | | [ =
rdder adder adder
E [ﬁﬁdﬁu—| " Fa Fa | |]=.elL

—_

g

\
L.




