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Prob. 1.List all the necessary o&mderat@or the des1gn“of '{{\e CPU mstructlon set
cwter systems. (10%) R '

for modern dlgltal

Prob. 2.Suppose we could improve ‘the speed of the CPU in our machine by a f/ct\c@r of five (Wlthout
affecting I/O performance) for TFive time the cost. @ assume that the CPU is used 50% of the time, and
rest of the time the CPU is waiting for I/O. If the CPU is one-third of the total cost of the computer, is
increasing the CPU speed by a factor of five a good investment from a,_/cost/ﬂ_ge_r_fgr_r{;_ance viewpoint? (10%)

i
ol
Prob. 3. Consider the execution of 1000 instructions using a 6-segment pipeline. (10%) S
1. What is the average rggnher of instructions executed per instruction cycle when C=0.27 — 1
/ S A
2. What must be the- value of C so execumon of at. leas& instructions- per mstructlon cycle is always
allowed? i
Note: C is the E{Q_lgaz&llty for an instruction to be a branch instruction, apd each branch instruction re-
quires 4 additional clock cycles / - '
/ = ? Fx
Prob. 4. In a memory l;uerachy Lh&t—moludesﬂ L a.mi a _cache, a m oWMter

// three diffgrent “types of misses: a cache miss, a TLB mlss, and g_p_a.ge\f@il’g Conslder all the combmatlons
/

this evenlt can aetually Qccul" and fader what giréumtanoes (10%) ‘
gl e )
5 \Prob 5. Describe the functions of the following devices or_technologies. (18%) lf O
o 1. addressing mode / 2. memory-mapped I/O 3. Register window N -
4. Microprogramming / b ,,1,5 delayed branch 6. -interleaved memory / I
v \ “y : - , g /;_ g .C—:‘*
v/ AN .
. =7 Prob. <,
.-, Pro 6. You purchased &cgrg&teg_g@th the Qf\c)_ll*OTNg‘ features: S Pl

e 90% of all memory accesses are found in the cache. , ' 4,
S :

—

—

e Each cache block is four words, and the whole block is read on any miss. -

/7

e The processor sends references to its cache at the rate of 10° words per second. } / Ol

o 30% of those references are writes.
o~ e Assume that memory system can support 10° words per second, reads or writes.

" s The bus reads or writes a single word at a time (the memory system cannot read or write two words
v/ - at once).

o Assume at any one time, 30% of the blocks in the cache have been modified.
e The cache uses write allocate on a write miss.

You are considering adding a peripheral fo the system, and you want to know how much of the memory
system bandwidth is aheady used. calculate the percentage of memory system bandwidth used on the
average m the two cases below Be sure to state your ass*ttmpﬁan (14%)

' o 1. The cache is write through.

AR 2. The cache is write back.
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Prob. 7.(28%) Circle all correct answers in each-of the following quéstions. Some-of the questions may
have more than one correct answer. The penalty of selecting wrong answer in any question is to receive a

Z€era

1.

credit for that question.

For jmplementing a hlumformamwﬁgm&%nsm
(a) synchronous clocking (b) asynchronous clocking (c) xm;mple:bns master

(d) sepa@t_e address and data line (e) single master

. Page fault interrupt may occur in which cycle(s)?

(a) instruction fetch (b) decﬁd’émmﬁetch (c) executlon (d) memory (e) write back

. The maximum speedup of using’ a p_pgl,ne processor WHh@SBa/gafm: the execution of a vector

(8) n (b) k (c) ¥k (d) ntk (e) ntlel

instruction of len \fth n is equal to

. In a paged memory system, the following st atemen (or,e@s) is Me) ord\often true than
—

false for a random program-mix.

(a) The locality of @%es leads to the use of limited working sets.

(b) The least recently used (LRU) replacement algorithm results in less page faults than the FIFO
algorithm.

(¢) The random replacement policy performs better than the LRU algorithm.

(d) The-hit-¥atio has mothing to do g ith p . page sizes.

/\

—

/\
In a cache memory system, a conflict rmsses @ occur, if ,@block piacement.st—rat’gy is )
(a) set associative mapping. (b) fully associative mapping. (c) dlrect mappmg. (d) nomeof the
above. R

. A tightly coupled MIMD multiprocessor system should have

(a) shared main memory which is accessible by a ProCessors.
(b) o,gj;;:pr.uzate Memo ‘y:Ioca;l to each Processor.

ifferent-processors.

wed to operate
rstructiong\at the same time.
(b) synchronously to execute dlﬁerem; Ln.si;azuctm‘_\at the same time.
(c) synchronously to execute the same 1nstruct1gn\a££lf_sﬂaine\_> times
(d) in none of the above modes.

Ina paged memory system, the following statement(or statements) is (or are) more often true than
false for a random program mix.

(a) The locality of references leads to the use of limited working sets.

(b) The least recently used (LRU) repla,cement algorithm results in less page faults than the FIFO
algorithm.

(¢) The random replacement policy performs better than the LRU algorithm.

(d) The hit ratio has nothing to do with page sizes.

As far as the gegeaﬂ application of computer i@c_)}e:e,mx_eglk .

(a) SIMD computers are more flexible than MIMD computers.

(b) the performance of a pipelined processor is independent of the vector length.
(c) SIMD and MIMD computers are both for general purpose applications.

(d) none of the above is true.
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10. In a lookahead processor with both input (domain) and output (range) buffering, the following
condition(s) can be removed in determining the dependency.-between two instructions, I followed by
J in a program. )
(a)D(I) N R(T) # 0
(b) D) NRI) #0
(c) REEARLD #0

(d) none of the above

11. Cor;sider tge executi he following pro Lin either sca ode, or vector mode, or multitasked
vew e.

DO 10 I= 1, N
A(I) = B(I) + S * C(I)
10 CONTINUE

(a) Under no circumtances, the scs .
(b) When N is large and the overhead of multit tasking is very high, vector mode should be chosen.
(¢} When N is very large and the multitasking overhead is low, tMultlt%ked Vector mode is
appropriate. T

(d) Multitasking should always be chosen at the expense of vectorization.

(12-14) Given the following sgstem,.s‘@gs;ciysz & 33
-
system up 8 hours o ) f (0 0
system dowm 2 hour f — 2 g
system up 10’ hours ) A ’L T

system down 2 hours e
system up 6 hours
system down 2 hour

respond_to the followin

- ~ - /—\
/

12. The MTTF is (a)8 hours (b) 6 hours (c) 4 hours (&Q):roukr\s (e) 18 hours (f) none of the above

_\‘7\\—‘_/- V4

13. The MTTR is (a) 3/5 hour (b) 5/3 hour (c) 4/3 hours )/2/hours (e) 4 hours (f) none of the above

14. The percentage of system availability is (a) \1\00% (b) 90% (c) 80% (d) 82% (e) none of the above




