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[1] Conceptually, a compiler operates in phases, each of which transforms the soutce
program from one representation to another. The phases of a compiler usually include
lexical analyzer, syntax analyzer and intermediate code generator. Explain the

functions of these three phases and illustrate what representation will be generated by
each of them. (12%)

[2] Compare the difference between a compiler and an interpreter. (8%)

{3] Show the following grammar is ambiguous. (10%)
E>E+EJE*E|(E)|-E|id

(4] In a computer system, there are three types of resources
rl,r2,r3) and there are three processes.
Given the following arrays A,N and T
where array A represents the number of resources allocated to the processes
array N represents the maximum number of resources needed
array T represents the total number of resources that the computer
originally has

A: N: T:
TOTAL NUMBER OF
ALLOCATED NOW MAX NEED RESOURCES IN THE SYSTEM
rl r2 r3 rl r2 r3 rl r2 r3
pl 4 3 3 pl 6 4 3 11 8 9
p2 3 2 0 . p2 4 2 4
p3 1 2 2 p3 1 2 4

(a) If the system should avoid any deadlock to occur, when process p2 now
requests for three instances of resource type r3, should the request
be granted 7
(You should explain why) (4%)

(b) Is the banker's algorithm practically useful for deadlock avofdance ?
Please explain why. %)

5] Given'two concurrent processes Pl and P2 shown below, a semaphore,
sem, is used for synchronization.

}process P1 process P2

St S4;

P(senm): V(sen);

NV S5;

V(senm); P(sen);

S35 S6 3

/% 81, S2, S3, S4, S5, S6 are instructions %/

The value of the sema phore is 0 initially.

The scheduler of the concurrent systenm would §chedu}e any process for
execution at any time except for synchronization points.

For the following statements, which are true and which are false 7
(You should explain why) 6%)

(b) S4 will bae — ) executed before $2

(ag S1 will be ?—*ﬂzg execuled before SH
(¢c) S5 will be (—3E) executed before S3
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Given a kernel of 2 demand-

{ paging operating system which has the
ollowing components :

disk block cache manager

f;le manager

disk driver

? real memory manager
“ virtual memory manager
* process scheduler

In servicing the following system calls, what operations or processing
would be done ‘by the operating systen components (listed above) 7

In answering the questions, you should refer to some important data
structures that may be used by the operating system components. (24%)

(a) create_process ("execution_file") ' . )
/% to create a process in which the ‘execution_file” will be run %/

(b) open_file (file_id)
/% to open a file, the file identifier is stored in file_id %/

The table (an array) below represents the following binary tree in
in-order threaded form. Please complete filling the table. (6%)

index of array
\ info left right

1 A 2 3
e ° 28 T4 15
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(6) 7&_page table *F, $R{lt virtual memory % Mt page replacement$#

zaMaEs
Tl B I B .
(A) singly-linked list double-linked list
(C) stack general tree
E) binary tree graph

array hash queue

PC-relative mode

direct mode

virtual machine

client-server

frame number

privileged instruction

layer

exception handler )
read_program_status_word instruction

index mode

indirect mode

relative mode BY direct mode
virtual memory

page fault

dirty bit

reference bit

reference bit and dirty bit
synchronization
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