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1. (1076}
Fill in the following blanks |
(2) In multi-processing envitonment, each process is in one of the following thres states:
{h}Asm:meapmgram&ismﬁngmqumﬁnganmpmlin&ﬁumﬂmheybumd,h
will call the /O service routine and then it will be changed from the state to

siafe. i
(¢} At this moment, the Operating System{(3) will select another program Bin ___ state, -
and perform a process that saves the context of program A (from CPU ) and loads
the context of program B {to CPL}.

(d) Therefore, program B can be changed to _ state.
{a}ﬁﬁ&rﬂmmiginalﬂﬂﬂpﬂaﬁm{mqmﬁumpmgmnmlmbmﬁniﬂwd,thmﬂﬂ
- will change the status of program A from ____state to state.

2. (15%) .

Thmmmﬂkmdsnfadm (1) ripple-carry adder (2) camy-look-shead adder. Please

answer the following questions:

{a}Fnranlﬁ-hntadd:unn,lfweuaﬂnppleaddm*andassumaﬂmdalayﬁmnqtﬂcmﬂfmy
full adder is 1-nsec, then the 16-bit additiontakes  nsec.

{b}[fweusecan}r-imkaheaiadder,ﬂmlﬁ-bltaﬂderlsdmdedmmfﬂurd-hitaddars,lnmh
4-bit adder there is 2 4-bit carry-look circuit. Assume that there is one gate delay for all G,
amiPia.ndtwugﬂmdeia}rsfmaauhmtjrcq,cmcmcmmdﬁnﬂﬂ\rﬁdelaffnrsﬁ.I-luw
many gate delays is required for generating ¢y after X, Y, and c, are applied gs mpat ?

(c) Aseume that each gate delay requires 0.5nsec. This 16-bit adder requires ______nsec for
a single addition operation. Another faster way 10 apply look-shead circuit is 10 add 2
second-level lock-ahead circuit.

(d) Please draww ¢ diggram to iHustrate how the second-levei look-ahead circui 1s added ?

(¢) With second-leve] look-ahead circuit, how many gate delay is required for generating cq
after X, Y, and ¢, are applied as input 7

() Assume that each gate delay requires 0.5nsec. This 16-bit adder requires NSEC

for a single addition operation.
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3. (15%)

A 2M-byte RAM is to be designed from 256K x4-bit RAM ICs. Assume that 1-out-of-4 decoder
ICs and ICs containing standard logic gates are available. The main design poal is to minimize the
nutnbetr of ICs nsed.

[a}(fanynmmedmgnandgmmhlﬂckdmgmnmmngthatcachR.AMcIuphasamngIe
chip-enable Iine C'E, (8%)

(b) Repeat the design assuming that each RAM chip has two chip-enable lines C By and C B, and
is enabled if and only if CE, = CEy = 1. (7%)

4 {10%)

{a) Converi the decimal number —13.6 to 8-bit 2"s-complement binary munber representation, as-
suoming that we have a 2-bit fraction. (5%)

(b) In general, a floating-point sumber system can represent a larger range of numbers than a fixed-
point one, given the same word length. Do the floating-point numbers also have higher precision
than the corresponding fixed-point ones? Explain, (5%)

3. (10%) If you only have the 2-to-1 multiplexers, can you vse these omitiplexers as the basic
building block to construct an 8-to-1 multiplexer without using any other logic gates.



B iy F ¥ A 2 @ &F &

- Armeg T ROT R () < ORI R
pE_ ST m o inRF - | :

6. {15%) A 4-bit mmparatur with spemﬁcauun is shown as fnllnwmg figure and table,
where x means don’t care term:

(a) Eanynuusefﬁurmmmpmﬁmmmmparehmpuﬂmbmmhmuf
16-bit each? (A.; MSB, Ag LSB)

(b} How about use six 4-bit comparators to compare two positive binary numbers of
25-bit each?

AR,
By, e
. Comparator CL
—n-lG OF L
—= IL
—E
Aand B IG - IE OG OL OF
A>B 0 0 X I 0 0
1 1 i
A=B 0 G X | 0 1
1 i X
A<B 0 0 X { 1 0
1 1 X
X 1 H] 0 1 0 0
X 0 1 0 1 D
x 0 0 - 1 {0 {) 1
Other Cases . Un- predictable
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7.(15%)

A program consists of two nested loops — a small inner loop and a much larger outer loop.
The general structure of the program is given in the following figure. The decimal memory
addresses shown delineate the location of the two loops and the beginning and end of the total
program. All memory locations in the various sections, 17-22, 23+164, 165-239, and so on,
contain instructions to be executed in straight-line sequencing. The program is to be run on &
computer that has an instruction cache organized in the direct-mapped maoner and that bas

the following parameters: .
Main memory size 64K words
Cache size 1K words
Block size 123 words

The cycle time of the main memory is 10t s, amd the cycle time of the cache is 17 5.

(a) Specify the number of bits in the TAG, BLOCK, and WORD fields in main memory
addresses. (5%)

(b) Compute the total time needed for instruction fetching during execution of the
program. {10%)

START > 17

b 4
—» 23 '

v

—> 165
# Inner hoop Cnater loop

¥

1200 J

v

STOP 1500

8 (10%)

Pipelining is often used to incresse the instruction throughput in processor design. In general,

an n-stage pipeline has the potential to increase throughput n times, compared to non-

pipefined operation. However, the increase in throughput is limited by delay incurred when
the pipeline is stalled.

(a) List three situations in which the pipeline will be stalled.

() A pipeline processor uses the delayed brench technique. You are asked to recommend one
of two possibilities for the design of this processor. In the first possibility, the processor
has a four-stage pipeline and one delay slot, and in the second possibility, it has a stx-stage
pipeline with two delay stots. Compare the performance of these two altematives by
calculating their throughput improvements over non-pipelined architecture, taking only the
branch penalty into account. Assume that 20 percent of the mstructions are branch
instructions and that an optimizing compiler has an 30 percent success rate in hlling the
single delay slot. For the second alternative, the compiler is able to fill the second delay
glot 25 percent of the time.




