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. (20 points) For each of the

. (10 points) OS is an intermediate program between application

programs and hardware. Under this view, what are the two main jobs of
an OS? ' i

. (10 points) The memory access time is 100 ns if page fault does not

happen. But if page fault dpes liappe ¢ memory access time is X ns.
: ( and the effective access time

. (10 points) Explain why colgte % tch [does affect the perfon}r{ance of

cache.

. (10 points) List any two privileged instructions.

. (10 points) Answer Yes or No for following questions.:Each correct

answer gets 5 points.
(a) (5 points) Cache is useful only because it is faster than memory.

(b) (5 points) The name of
its inode.

implementation, is stored in

sic computer module, draw its
control signals and explain its

block diagram including in
functionality.

(a) (4 points) Multiplexor
(b) (4 points) Memory
(c) (4 points) Adder

(d) (4 points) Register file
(e) (4 pomts) Decoder

—
For example, the block di
Function of a D flip-flop i

input clock makes a positive transition.

a D flip-flop is shown below.
the value of D to Q, when the

— Dbk b—aq
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7. (10 points) Transforming a C program to a program running on a
computer typically goes through the translation hierarchy: compiler,
assembler, linker, and loader. Explain these four terms, including their

inputs, outputs, and howthey-wo

(10 points) "l:he

running on a 2.66 GHz Iijtg

followinglt

e |

Description I’nstrnﬂihbt@ﬂl_l Clock cycle | Execution
of test count x 10° time time
application ~ (seconds x10? ) | (seconds)
String 2252 06 |A B
processing -
Combinational | 221 266 |A C
optimization

* CPI = clock cycles per|i

(a) (7 points) Calculate tl "A, B, and C in the table.

(b) (3 points) Explain wk

the two applications in tl

ies by more than a factor of 4 for

. (10 points) A sequential version of a 32-bit multiplier is shown below.

Draw a flow chart to describe the steps‘to perform multiplication.

——

Muttiplicand

Shift left |«

N

L

—ie

Multiplier

64-bit AL J

Shift right f«—

2

32 bits

Product

Write

Control test ‘

€4 bits .

B

—
—3
—
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