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1 Please explaln the functlcnalrty of the ; program counter (PC) when' .
5 we executing a program. Moreover, . please explain how
i : o PC—reIatzve adcb'e.s'.s'mg WO rks (1 5%) |

2 _Please spell out the fuII names of the DLL. What is the
h advantage of -utilizing DLLs instead of statlc lmklng when
' _generatmg an executable ﬁle’P Why? (15%) o |

3. Suppose an_ ldentlcal program is complled usmg four dlfferent[ |

~ optimization- methods (Opt1~Opt4) on a specific computer

- system with a smgle 400MHz. CPU, respectively. Corresponding
values of executing the ‘respective program are recorded as
_shown in the fcllcwmg table.

Optlmlzatlon method Clock cycles (mllhons) Instruction count (millions) |

~ Optt 158815 . 114938
Opt2 66900 - 37470
Opt3 =~ 66521 39993
.. Opt4. _ 65.‘747' B 44,993

(A) Whlch optlmlzatlon method generates the program with the o
‘highest CPI (clock cycles per instruction) value? (8%) =
(B) Which optimlzatlon method generates the program withthe | = |
“highest MIPS (million instructions per second) value? 8%) .| ‘
(C) Which optimization method generates the fastest program? - |
'How many seconds (in terms of CPU time) are requrred to
- execute this prcgram‘? (8%) - '
(D) If your answers in (A) to (C) are |dent|cal please explaln the | l
relatlonshlps among the three corresponding performance
metncs If nct please explaln why the ccntradlctlon exnsts - o |
|

- (6%)
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4. |EEE 754 floating-point standard utilizes the following formuia to
represent a single-precision floating-point number:

(-1)5x(1+F)x 2517,

Please answer the following questions according to this

standard.
(A) Given the followmg bit pattern, what is the value of this

floating-point number? (10%)

s[ E [ F
1 [ 01111110 [ 10000000000000000000000

(B) Please show the bit pattern for the floatmg -point number
'5,61;9“. (1 0%)

5. (A) Please explain what the deadlock is in terms of the

relationships among processes and resources. (5%)
(B) Consider a system consisting of m resources of the same
type, being shared by »n processes. Resources can be

requested and released by processes only one at a time.
Show that the system is deadlock free if the following two

conditions hoid:
i. The maximum need of each process is between 1 and m

. resources.
i. The sum of all maximum needs is less than m + n.

(15%)




