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1. (10%)
(a) With x=1111 1111 1111 1111 1011 0011 0101 0011y and y= 0000 0000 0000 0000 0000 0010
1101 0111,y representing two’s complement signed integers, perform, showing all work:
a X-y
'b. x/y
(b) With x=0100 0110 1101 1000 0000 0000 0000 00004, and y= 1011 1110 1110 0000 0000 0000
0000 00004y, representing single precision IEEEE 754 ﬂoating-poing‘ number, perform, showing atl

work:
a xX+y
b x*y

2. (10%) Identify ail of the data dependencies in the following code. Which dependencies are data
hazards that will be resolved via forwarding? Which dependencies are data hazards that will cause a
stall?

add $3, $4, §2

sub $5, $3, $1

lw  $6, 200($3)

add $7, $3, $6

3. (10%) Consider a virtual memory system with the following properties:

m  40-bit virtual byte address

= 16 KB pages

m 36-bit physical byte address
What is the total size of the page table for each process on this processor, assuming that the valid,
protection, dirty, and use bits take a total of 4 bits and that all the virtual pages are in use?
(Assume that disk addresses are stored in the page table)

4, (10%) Do we need combinational logic, sequential logic, or a combination of the two to
implement each of the following: '

a. multiplexer

b. comparator

c. incrementer/decrementer

d. register
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e. multiplier with shifters and adders

f. memory

g. ALU(the ones in single-cycle and multiple-cycle datapath)
h. carry look-ahead adder '

i. latch

j. general finite state machine (FSM)

5. (10%) Design a 4 bit adder/subtractor (JIjE%%%) using the logical gate, ROM, PLA, PAL,
VHDL, or Verilog HDL implementation. (75 LB AR HIDR ARR)

6. (10%) E—FEAMRAZRETY(multi-level feedback queue) XL CPU HIFHERE - &
B SR EEERHEAZ (round robin) » {H2 & BRIRFRIELHH(time quantum)EFRAHE - 55— J@#y
REMHIBCER R 10ms(ZERD) - S5 )4 20ms « DUISHE - B T—J& - ReEBceREs e - 31
FEA—E{7H2 - ©iY CPU burst K 80ms - FHHIR{ T8 R EE CPU burst 2 » EETTIE
ERAR BT ? BTSSR TE ?

7. (10%) AN ERDE REREST - —ERESREAT cforence bit) » F—{EREBRAITT
(dirty bit) < FERIEMEA TS ERES 1 ? FEOFEERH 07

8. (10%) 5H CPU bound KRR 1O bound HIfTRRAT2E R B ? 55284 —(E CPU bound 7
FEHIEIT - DA —{E VO bound FT2E9HIF -

9. (10%) MIEF*%7 CPU KYEEN% (overhead) » T REEHEH AT T U/ HUB% ] (access time) F 2
ZERSREAA AR - RUR=FRRER ? & = EREERRR G B ?

10. (10%) fEEZRFEF - BHRATAR/NMblock size)ZRETIZHR - BHLKASE AN EF ’.
SETIH —ERESRAIEES - HIh—ERRRAIEE: -
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