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. |5 points) Both data and instructions ere stored in main memory. Can CP'U -ti }3 o]
determine whether a main memory location contains an instruction or an operand '
only by inspecting its contents? If yes, how? If no, what doca CPU do? o5

2, (5 points) Registers .1 and R2 of a computer contain the decimal values 3000 and ;;
4400, reapectively, What is the effective address of the memory operand in cach of &
the following instructions? (a) Add —(R1), RS (autodecrement)  (b) Move #
SO{R2Z), RS (index) (c) Load 500, RS (sbsalwe)  (d) Subiract (R2)4,
R5 (autpincrement) (o) Store 5, 80(R1, R2)  (index)
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3. (10 points) What iz the job of the control unit in CPU? Explain the
micro-programmed approach to implement the control unit. What are its
‘advantages and disadvantages?

4. {1} points) Consider the following decomposition of the instruction processing: (1)
Fetch Instruction, (2) [ecode Instruction, (3) Calculate Operand Address, (4)
Fetch Operands, (3) Execute Instruction, (6) Write Operand.

{(a) Consider the scope of execuling seven instructions only, Show the timing
-diagrnm for instruction pipeline operation, What is the performance gain of
pipefinfng over sequenrial exezution?

(b) Suppose instruction 3 i3 a conditional branch to instruction 2. After
instruction 3 is completed (a branch inatruction does not need the WO stage),
instruciton 9 is executed next. Show the timing dlagram for instruction
pipeline operation over nine fetched instructions. Explain what i3 branch
penalty and show ils quantity in term of number of oyela,

5. (10 points) A six-stage pipelined processor has TWO branch delay slows. Assuine
that 20 percent of the instructions executed on a computer are branch instruclions.
An optimizing compiler can fll one of these slats 9 percent of the time and can
[l the second sl only 25 percent of tha time,

(a) What is the percentage of improvement in performance achieved by this
optimization? _

(b} Suppose an instruction is executed in time T. What is the throughput of the
processor in lerm of the number of instructions executed par T7

6. (10 points) A byte-addressable computer hos n small data cache capable of
holding four 16-bit words. Each cache block consists uf two 16-bit words, Whe a
given program is execuled, the processor reads data fiom the following sequence
of hexadecimal addresses: 310, 386, 312, 384, 310, 320, 386, 322, 310, 312. This
patters is repeated TWO tiines. Show the process of how the contents of the cache
are changed if a direcs mapped cache is used. Computer the hil tate for this
example. Assume that the cache is initiclly empty, -
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'l?.. (10945} Consider & computer system consisting of four resources of the (ype A :n.-d four resvurces of
lype B that are shared by Uwee provesses, Tvpe A amd [ype H resources are bundled in the sense that a

process always gels an A il il geds a B, and vice versa. Each of these processes requires ne more than
two resources of type A and two resources of type B, Is this svstem deadlock=free? Show a proof for
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. (10%) Consider a single-CPLF computer aystem that adopts the well-known FCFS
{lrst-come, fist-serve) algorthm for CPU scheduling. Asswmne that the CFU 15 wlle before

three indeperdent processes simulianeously arrive at the system at time 5, and that the
cxecution times of these processes have a common normal disiribution with mean 3 and
standard deviation 3. When is the system expected to complete all three processes? Now
assume that the svstem adopts the round-robin scheduling algorithm, that the tima quanmum is
1 time unit, and that it takes | time unit for the system to camry out context switch. When is
the system expected to complele all three processes?

Muote that you musi show amd explam how you pet your answer in your answer shest. Answers without

lanation will regei e
9. (10%) Consider the following programs to be executed in a computer system that employs demand
paging for memory management.

mairn () mair ()
{ f
int i, j, fun[200]{200]: int i, 2, EFun[2C00] [240);
Ferr (f=0; S<P00; §4+) Foar {(d=0; 3<200; J11)

For (=0 4200 j=+) for (i-0, iwz200; i++)

funfil (3] = 0: funfil(jl = Q:

raturn O} return O
] ]

Assume that, in this language, the arcay is stored column major, and that the operating system
allocates 128 pages of 256 words o an smdividual program. Which progrem, left one or right one,
would run faster? Why? Answer these questions again, but assome that the operating system
allocates 256 pages of 512 words to programs?

{5 (10%) Answer the following questions about compule security,

.1 (3%) A company mudemized ils inlormadion sysiem by introducing Intranet and [nterne .
services, The general munager hired a top compueter specialist 10 insdall a waterpeoof firewall o
protect the camputers of the company from unauthorized accesses. The system run peetty well
for a while until onc day the nain host computer of the company was broken in, and imporlant
documents were apparently damuged. Do you think this could happen in reabity? Provide a
pond technical renson for your anawer,

tekd (5%) UMIX systemns that employ encryation function to cneode users' passwords typically do .
naot allow people 10 use as passwords words that can found in dictionaries, Provide & techoical
reazon for the precautionary check

fl. (10%) Briefly and precisely answer the following questions,
1.1 (3%) Explain the oain sirularity and difference between job scheduling and CPU seheduling.
J5-%  (1%) Explain the main simileriny and difference among the ful[-:nwmp; techniques:
negmentation, paging and caching,
M3 (3%) Explain why & process may be "swapped”, |
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