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1. 10%) Three lines of a computer program is traced a3 follows, where A and B are repisters,
and symbot "&" means the exclusive-or operation. What will be happened at the end of
the third operation?

A<= ADRB
B=a3$B
A=ADBB

2. 15%) The carry tunction of the full adder cell with inputs & B, and C is

Carry = AB + (A+B)C = AB + {ATBIC,
where "+" and "B" mean logic-or and exchusive-or, respectively
{a) Write down the Sum function.

{bj From the carry function, we can get that operator "+ aquals operator "®* . 1s this
correct, i incorrect, why?

AR +(A+B)C = AB + {ASB)C
= (A+BYC = (ASBYC
= A+TB = A4B

= +=p

1. Give the block dingram of a L-digit BCD adder using oaly full-adders and primitive logic gates.
'I'h:?,'!;%P Ewu 4-bit inputs are d;4,4, Ay and By BB By; the carey-in is Ch; and the carry-aut is Ca.
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4. Answer the following questions and zive sxpianakions briefly.

{a} The IEEE 754 standard for single-precision Aoating-point (FP) pumbers has a 23-hit mantisza
and an 8-bit expoent. How many bits of precision does it have? (5%)

{b] The original Intel Pentium processor had & design flaw in its Boativg-point unic (FPU), i.e.,
there were some rare cases when the buggy Pentivm divides two FP numbers in which it returns
an answer with che precision less than expected. The Pentium usses the IEEE 754 standard to
represent FP murmibers. Intei reportad that the worst case inaccuracy oceured in the 12th bit of the
mantissa. What, is the guaranteed range of single-precision numbers in the buggy Pentium? {5%)

(¢} The IBM POWER2 FPU also conforms to the IFET 754 FP standard. In addition, it has
two doubte-precision execution units and aupports the compound multiply-add instruetion, ie., it
can execute two double-precision multiply-add instructions every cycle, resulting in up to four FP
operations per cycle. Based on this information, suggest the width {number of bits) of the FPTU"
nterface to the data cache? [(5%)

5.(12%} A noapipelined processor X has a clock rate of 25 Mz and an average
CPHeyeles per instruction) of 4. Processor Y, an mmproved successor of X, is
designed with a five-stage linear instruction pipeline. However, due to latch
delay and clock skew effects, the clock rate of Y is only 20 MH=
(a) If a program containing (00 instructions is executed on both processors,
what is the speedup of processor Y compared with that of processor X7
(b) Calculate the MTPS rate of each processor during the execution of this
particulzr program.

6.(13%) Consider a shared-memory multiprocessor system with p processors. Let m be
the average number of global memory references per instruction execution on &
tymcal processor, t be the average access time to the shared memory, and x be
the MIP3 rate of a uniprocessor using local memory.

{a) For a multiprocessor system with » = 32 RISC pracessors, m= 0.4, and t =
1 125, what is the MIPS rate of each processor needed to achieve a
multiprocessor performance of 56 MIPS effectively?

{b) Suppose p = 32 CISC processors with x = 8 MIPS each are used in the
above multiprocessor system withm =16 andt =1 M5, what wall be the
effective MIPS rate?
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TAI2%)  There is a three-lovel virtual memory systemn, the access time for each level memory is - ta,
=10 5 {cachs) , L =10 s (main memory) and . =107 § {seeondary memory). The hit ratio H
of cache memory is Hi=0.9 and main memory is H2=0.95.

(a) What is the access time of the three-level MEMAry system.
(b} What must the hir ratio H] of cache mretagry be increased (H2 does not change) so that the
access time becomes S0% of its anginat valus.

8.(13%) A computer consists of a € PU an IO device D connected to main memory M viz a one-word
shared bus. The CPU can exceuie a maximum of 10% instructions per second.  An average
Instruction requires five maching ¢ycles, three of which use the memory bus. A memory read
Of WIiE Opcration uscs one machine cycle. Suppose the CPU is contiouously cxecuting
“background” programs that require 90 percent of iy insfruction execution ratc but ao O
instructions.  Now the (0 device is to be used to transter very large blocks of data to and from
M.

() If programmed 10 is used and each one-word A0 tansier requires the CPU o execute two
mstructions, estimate the maximum IO data-transfer rate possible through 1) deviee I 2

{b} Estimate the maximum L'Q data-transfer mate possible through DMA transfer ?




