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- f Bi I, Axswer the following four questions:

{A) Compare memory-mapped O and I0-mapped I/0 based on (2) R'W control lines
(b} memory address space, {¢) /O imstruction, {(3%)

¥ (B Compare programmed KO and Interrupted 10 based on (a) CPU utilization; (b)

sysiem complexity. (3%)
(Cy Compare hardwired control and microprogrammed contrel hased on () system
flextbility; {b) speed of operation; (c) number of components nsed. (3%
mm COmpiter are executing data transfer instructions that each requires three bus cycles,
:}ne frlatr:hes the instruction and the othet two transfer the data. Bach bus cycle takes 50nsec,

Fhe computer also uses cycle stealing BMA 1o transfer data to/from the disk. The disk
r:apamt:p is 16354 bytes/track. Disk rotation time is 8 192 msec/revolution. Assume fhat the

.-,'____.;5-5'-;-_1-:-,;-_,-\..,-;,-:—_.?3::_: L S T A A LACREUE

- compufer allows 16-bits data bus transfer, to what percentage of its normal speed is reduced

% during a ¢ycle stealing DMA transfer if each DMA takes one bus cyele 7 {H'};}
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. 2.5".. cache system has a 95 percent hit ratio, an access time of 100 nsec on a cache hit and

aaccr::ss time of 800 nsec on a cache miss, what is the effective access time 7 I we want

,_m reduce the effective access time 1o 120 nsec, what is the cache system hil ratio 7 (10%)
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3.

3.

Find a method of encoding the microinstructions described by the following
figure 50 that the minimum number of control bits is used and aft inherent
parallelism among the microinstructions is preserved. (IS %3

Microinstruction Controd sigeals activate

I a

Ts c,d

f} i},{i,ﬂ

[s b.dh

I+ d'\.E‘rE

I d.g.h

15 efe

Ty fgh

- -

T TEEEE RENE————— =

Consider the 4-bit CPU as shown below. The funstions of this ALU snd shifter are
explained as follows.

I ALLE D= A arithmetic-add B, D= A logic-and B, D= complement A, D = A exchisive
or B, Z=1if D=0, Z=0d B 2 0, and Cin and Coast are used Tor addition.
2 Shifter: Shitt rightfeft one bit or pass

{a) Can you make a 16-bit CPU by using such 4-bit CPU? Note that two Flags are
required:

1. Z flag: all zeros.
2. Nilag: N=1 if Negative, otherwise N=0. {Two's complement number system is used}

Assume thal other registers are available and negloct the repister transfer time, Also, vou
can modify the 4-bit CPU module, which includes adding extra gates. pins, ele., if
necessary. (6%}

(b} How do you perform X "logic-or" Y in as few cycles as possibie? (5%

{c} How do you perform " X - ¥" in two cycles? (59

4-bit reqistar 4-bit register ALL Controt lines
Reg. A Reg. B
B
Cout Cin
AL
z M,
D
SRin | 1 s SRout
4-bit shefier :
SLout ™ SLin
7~
\L/E Shifter Control lines
ﬁeg. G

4-Bt reqgister

WL 2300 5 W B 2 B i (ERs) A

e

h—

"l et = T

- ———



i ®\® ¥ XK 82 & B K

Nmees B T

B STEAG RGN  mmaa30Y st 4 S 3 B «aTes [BEW] AN

5, The W&W Computer and Pizza Company has invented an advanced arithmetie civeuit
which can be used in accurately csleulating the time needed for baking their pizza. Suppose
you, probably from Pizze Hot, somehow spied the design which is shown helow, with a fow

-words missing. You have to figure out what the missing words stand for and what the cireuit
i in oeder to stay competitive in the market,
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(a) Fill in the blank boxes in the figure and describe briefly their funciions {you have to

capy the figure to the angwer sheet fivet). Note that it 3= the function of sach box that iz
mmportant, not its narme. (10%)

{b) What camr the circuit du? Give at least one erithmetic application and explain in detajl
how it is executed by this circmt. (5%2)

JER
Pl

Tkl
I T



Iy ® B8 X B @® #H B

ISR T 2 AR et AmEs:

e S B RN  mmaed x oy mm U wans (285 ATE

6. {a) Show that a 2's-complement nutnber can be cotivertod to a representation with more
bite by sign extension. That is, given an n-bit 2’s-complement number X, show that the
m-bit Z’s-corapletnent representation of X, where m > n, can be obtained by appending
m — n coples of X8 sign bit to the left of the n-bit representation of X. (5%)

(b) We can define the 10°s-complement/9's-complement of a decimal number in a similar
way ag the Z's-complement/1's-compiement of a binary number. Assume that we have &
decimad computer in which a register cell stores a decimal «igit instead of s bit, and the
length of all numbers in the computer is n digits. Prove that in such a digital computer, the
subtraction of & decimal number B from another decimal number A can be done by taking
the 10's-complement of B and adding the result to A. (5%)

7. The following assembly program is for a typical one-eddress machine, where LOAD transfers

the content of a register or memory location to the acournuletor (AC), STORE transfers the
content of AC to a register or memory location.

LOAD A
MULTIFLY A
STORE M
LOAR B
MULTIELY B
ADD M
STORE M

{a) Port the program to a typical fhree-address machine, ie., rewrite the program using
eorresponding three-address instructions. (5%)

(b} Port the program to a typical zern-address (stack-based) mackine, i.e., rewrite the pro-
gram using corresponkling zero-address instructions. (5%)




