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L. (5%) Find the minterms of the expression ¥Z + WXTY + WX Z + Wiz by first plotiing earl
expression in a K-map.

2. {5%) Consider the 8-bit date word 11000100, In the Hamming code, we include 4 parity bits with
the 8-bit word and atrange the 12 bits as below:
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bit position 234 [8]6[7[ % wiliyial
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4. (10%) Use 2 half adders and 4 and gates to design a 2-bit ( AgA; ) by Z-bit ¢ Hq.0, ) binare miltiptler.
4. (5%] Use 4 full adders to design a 4-bit parallel adders,

5. 115% ) The following table shows the operations performed in a pipelined processor for add
load instroctions:

Slage add instroctions Load instrictions
IR« Memary[PC], PC — PC + 4

A = Reg[IR[25-21][, B = Rew[IR[20-16];
ALUoutpur = A + B; ALUgutput = A + sign-extend{TR]15-0]k

REEIIR[IE-H]] = AlUontput; |  MEMoutput = Memory| AL Doutpat|-
Reg[IR[20-T6]] = MEMpntput:

In the above table, PC is the progrom eoutiter, IR is the instraction reqister; and TR{25-2]1] means
the 21st to 25th bitz in IR,
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(&) According to the above table, in which stage(s) the architectnral szata [le.. the machine staze
a4 is visible o the assembly programs) are changed?

(b} Sappose we ron o meaningless program, in which 60% of the fnstructions are add apd the
remaining 40% are Load. What i the CPI {rycle per instruction) of the Processor, assoming
na pipaline stall?

{e) 1f the above program ware sxecatod on an unpipelined. multi-cveled processor using the same
clock. how much slower it will ron?

(dh Wil the following code sequence eanss a read-after-write hagard” | Give your reasons to
score points in this question. )

Laad A1, 100(RZ} A RL <= Memory [R2+100]
add A1, A3, R4 £ RL <- A3 + Ra

te] Will there b any structural hazard fn the regidter file? (Give your reasons to score
points in this question.)
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6. (5%) A computer with a direct-mapped cache has an instruction miss rate of 2% and data miss
rate of 1.7%. Suppose the compiter has a clock cycle time of 20 ns, and the CPY without memory
ctall ie 2 evelesfinstruction. Suppose further that the miss penalty is 200 ns and there are 0.5
memory references for data per instruction. What is the CPU time of the computer in executing
a program with 10080 instructions?

(Hint: CPU time = (ideal (PU execution ¢ycles 4 memory-stall cycles for instructions +
memaory-stall cycles for data) * cycle time)

7. (5%} DMA is a specialized controller that transfers a continnous block of data between an /O
device and memory, independent of the processor. However in a system with virtual memory, if
an /O tequest crosses a page boundary, then the memory locations 'to be transferred by DMA
would not be continguous. {a} Why? {b) Suggest one way to allow the system to initiate DMA
transfers that cross page boundaries.

& (6%) What is "lightweight” process? What is the major difference hetween "lightweight™ process
and normal process?

9. (7%) How do we name the situation that the higker priority process needs to wait for 2 lower
priority one to finish (when they share the resource)? How do you solve this situation?

10. {6%) Consider a system consisting of four resouzces of the same type thai are shared by three
processes, each of which needs at most » resonrces. ls there a constant ¢ auch that when »n = ¢,
the sysiem is deadlock-free, but is not deadtock-free when n = ¢ + 17 Explain your answer. Note
that you have to find oui the constant ¢ if it exists. |

11. (6%) Which of the following programming techniques and structuzes are "good” for a demand-
paged environment? Explain your answers in a conple of sentences.

(a) Stack

(b} Hashed symbol table
(¢) Sequential search

(d} Binary search

(e) Vector operations

(f) Indirection

12. {12%) In each of the following four questions, choose your answers.

(1) Consider the following grammar G with BNF form:

- L = R
s - R
. => *= R
L =-» id
R ~>» L

Which of the following classifications is true

(a) the grammar is a LL{1) gramimar.

(b} the grammar is 3 SLR(1) grammar.

(¢) the grammar is a LR(1) grammar, but not a SLR(1) grammar.
" (d) the grammar is a LR{0) grammar.

(¢) the grammar is not a LR(1) grammar.
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(2) If we use BNF form to write a-grammar for an arithmedic expression includes “** (Im:lltlph
cagion), “-" ( subtmtmn} oguara‘turs, and pa;renthesis We get & grammar below:

E
E=> E ~ E ..
E => { E__) .

E -> identifier
Please choose the corzect properties of the above grammar:
{a) It iz an un~amﬁ§1ahﬁ%-tsgrammm
(hy Itisa SLR{I) g;ra%nﬁr
te) It 15 not a. cnu‘teﬁ

B Htnm
(d) It can be ised i % }ﬁnd LALR{i )} with the &mmta,tmna of the precedences and
associativities nfu%e:rﬁ TS.

fe) It 15 a LL{l_} gra.-.mma.r
(3) What is the main reason that a left-recursion grammar is not allowed in LL{1)7
{a) It consumes too many stack spaces over right recursion grammars.
(b} 1t needs two lockahead symbeols in the top-down parsing.
- (¢} There is the possibility of infinite loops for L1{1) parser.
{(d) The context-free gtammar prohibits left-recursive grammars.
{e) The right-recursive grammar is easier to write than left-recursive grammar.
(4) Which of the fn]lnmng &escnptmns about garbage collections for storage managements is
correct?
fa) The ga.rha.ge coflection prnhlerﬂ is not addressed in Java la.nguage
(b} The garbage cc:-llectmn problem can be solved b;,r tombatone schemes.
{c} The garbage m].!eﬂlﬂn problem caxn be solved by mark-sweep schemes,

(d) Almost every language including C, C++, Java, and Pascal; provides solutions to solve
the garbage coilection problems antomatically for users.

(¢} The implementation of garbage collection algorithms with read-time considerations for a
language will not slow dowa the execution of programs in that language.
13. (3%) Explain the Eﬁémtia] concepts and constzucts for pbject-nﬂéntﬁd programming languages?
14. {10%) What are the implementation strategies for the following programming langunage constructs?

(a) What a&é'the zmplemeﬁtatmn strategies for parameterized fype with static languages { For

example, you can explain the strategy for a C++ compiler to implement parameterized type
in C4-+1? .

(h) In lmplementing the parser and compiler for a programming language, what are the strategies
we use in handling the symbol tables?



