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1. For each of the standard C library functions listed below, explain in 1-2 lines whether the

function may result in a system call.

(a) strcpy(char *dest, const char *src): copies the string pointed to by src, in-

cluding the terminating null byte, to the buffer pointed to by dest;

(b) strdup(const char *s): returns a pointer to a new string which is a duplicate of s

(memory for the new string is obtained with malloc(), and can be freed with free()).

(c) stat(const char *path, struct stat *buf): returns (in buf) information about

a file (the size of the file, the time when it was last modified, etc.).

[2×3=6]

2. (a) What is the difference between the types of information stored by the OS in the u

area and the proc structure of a process?

(b) Using your answer above, explain in 1-2 lines each whether the following items of

information should be stored in the proc structure or the u area: (i) process state,

(ii) disk quota and resource limits.

(c) Using an example, explain why environment variables are a useful component of a

process’ context. Where are environment variables usually stored?

[2+3+(2+1)=8]

3. Suppose that the (conventional) processes described in the table below are the only pro-

cesses that exist on a single-processor system that is running version 2.4 of the Linux

kernel. The table also provides the durations of successive CPU and I/O bursts (in ms)

for these processes. Assume that all I/O requests are for different devices.

Process nice counter CPU burst 1 I/O burst 1 CPU burst 2

P1 -5 10 3 5 4

P2 0 6 4 6 3

P3 4 9 6 1 7

Construct a Gantt chart showing how the processes are scheduled up to the end of the

current epoch. [12]

p.t.o.
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4. Consider the following function to add a node p to a binary search tree whose root is

specified via the root pointer.

void insert(NODE *p, NODE **root)

{

NODE *r;

if (root == NULL) return;

if (*root == NULL) {

*root = p; return;

}

r = *root;

if (p->value == r->value) return;

if (p->value < r->value) {

insert(p, &(r->left)); return;

}

if (p->value > r->value) {

insert(p, &(r->right)); return;

}

}

Suppose two processes P1 and P2 share a binary search tree. Using an example, show how

the tree may get corrupted if the two processes execute insert concurrently. You should

show the initial state of the tree, the calls to insert by the processes, the intended final

state of the tree, the interleaving of operations by the two processes, and the actual final

state of the tree. [8]

5. Consider the following solution to the n-process Critical Section Problem (CSP) that uses

an atomic TestAndSet function.

shared char lock = 0;

...

while (TestAndSet(&lock)); critical_section(); lock = 0;

For each of the three desirable properties that a solution to the CSP should possess, explain

(i) the property; and (ii) whether the above solution possesses the property. [6]
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