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Instructionsto Candidates
e AnswerANY FIVE full questions.

1 a) Write a note on dueode of operation.

b) What is a system call? List outnaus UNIX system callselated to file

management.

c) Give the sequence of steps in a typical system booting.

d) What is a Process Control BlodkRplain each field in the PCB.
(3+2+2+3)

2 a) Explain the Inter_prose Communication using mailboxes.

b) What are the benefits of Miilireading? Write a note on thread
scheduling.

¢) What is the function of dispatclreExplain the method of predicting the
next CPU burst time in case of SJF process scheduling algorithm.

d) On a system using round_robin (R&€heduling, let ‘s’ represents the
time needed to perform a process switghrepresent the RR time quantum,
and ‘r’ represent the average time agass runs before blocking on 1/0.
Give a formula for CPU efficiency given the following:

1) g>rii) s<q<r (2+3+3+2)

3) a) What is meant by race conditioncohcurrent access ? Explain with an
example.

b) Define the swap() instruction fprocess synchronization and give an
algorithm that satisfies €hmutual exclusion requirement of critical section
problem using swap() instruction.
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c) Itis required to allocate a siegesource among comfing processes.

Each process, when requesting ancatmn of this resource, specifies the
maximum time it plans to use the resouf@efine a monitor to allocate the
resource on priority bases where ptiors inversely proportional to the

time of usage of the resource.

d) What are the synchronization methodgd in Linux version 2.6 onwards.
e) Give the definition of semaphore operations that encounter no busy wait
loops. (2+2+2+2+2)

4 a) What are the necessary conditifirsdeadlocks to occur? Explain
various protocols to prevent deadledky ensuring that the Hold and Wait
condition never occur.

b) Consider the following snapshot of a system:

Allocation M ax Available

A B C |D|A B C D A|B |[C |D

PO 0 0 11 2] 0 0 1 2 1|52 1]0
P1 1 0 0| 0| 1 7 5 0
P2 1 3 5| 4| 2 3 5 6
P3 0 6 31 2|0 6 5 2
P4 0 0 1140 6 5 6

Using the banker’s algorithm, If the request from process P1 arrives for
(0,4,2,0), can the request be grantachediately ? Show all the calculations.
c) Distinguish the logical and physical address space.

d)What is external fragmentation 3duiss different ways of handling the
problemof externalfragmentation. (3+3+2+2)

5 a) Give the structure of a typiaalerted page table and List out the
advantages and disadvantagetweérted page table structures.

b) Explain the paging ithe Pentium architecture.

c) Explain the following page replacement algorithms:

1) Enhanced second chance ii) LFU

d) what is meant by thrashing=xplain the methods of controlling
thrashing. @+3+2+3)
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6 a) Write a note on tree-structured directories.

b)on a disk with 1000 cylinders numb&rso 999, compute the number of
tracks the disk arm must move to sigtill the requests in the disk queue.
Assume the last request servicedswahatrack 756 and the head is moving
towards track 0. The queue in FIFO ardentains requests for the following
tracks: 811, 348, 153, 968, 407, 58@rform the computation for the
following disk scheduling algorithm.

i) SSTF ii) SCAN

c) Write a note on program and system threats.

d) Explain the process scheduling in Linux operating system.

@+2+3+3)
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SCHEME OF VALUATION

1a) Dual-mode operation allows OS to protect itself and other system
components.
User mode andkernel mode
Mode bit provided by hardware
» Provides ability to distinguish when system is running
user code or kernel code.
» Some instructions designatedpasvileged, only
executable in kernel mode.
» System call changes modekernel, return from call
resets it to user. 3 Marks

b) Programming interface todtservices provided by the OS.
Typically written in a high-level language (C or C++).

Mostly accessed by progms via a high-levehpplication Program
Interface (API) rather than direct system call use.

UNIX system calls relatkto file management..........2.Marks

c) Booting — starting a computer by loading the kernel.
Bootstrap program — code stored in ROM that able to locate the kernel,
load it into memory, and start its execution.

Operating system must be made avaddblhardware sbardware can start
it
Small piece of code bootstrap loader, locates the kernel, loads it
into memory, and starts it.
Sometimes two-step process whieoet block at fixed location
loads bootstrap loader.
When power initialized on system, execution starts at a fixed
memory location.
Firmware used to holohitial boot code. 2 Marks
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d)
Process Control Block (PCB)

process state
process number
program counter

registers

memory limits
list of open files

Information associated with each process
Process state
Program counter
CPU registers
CPU scheduling information
Memory-management information
Accounting information
I/O statusnformation 3 Marks

2a) Messages are directed and recefv@t mailboxes (also referred to as
ports).

Each mailbox has a unique id.

Processes can communicate ahlyey share a mailbox.

Properties of communication link

Link established only if presses share a common mailbox.

A link may be associatedith many processes.

Each pair of processes mayash several communication links.

Link may be unidirectiorlaor bi-directional.

Operations
create a new mailbox.
send and receive meggs through mailbox.
destroy a mailbox.
Primitives are defined as:
send(A, message) — send a message to mailbox A.
receive(A, message) — receive a message from mailbox A.
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Mailbox sharing
P1, P2, andP3 share mailbox A
P1, sendsP2 andP3 receive
Who gets the message?

Solutions
Allow a link to be associated with at most two processes.
Allow only one process at a tinte execute a receive operation.
Allow the system to select attarily the receiver. Sender is
notified who the receiver was. 2 Marks

b) Benefits
Responsiveness
Resource Sharing
Economy
Utilization of MP Architectures

Note onthreadscheduling 3 Marks

c) Dispatcher module gives control o&tlEPU to the process selected by the
short-term scheduler; this involves:
switching context

switching to user mode

jumping to the proper location in the user program to restart that

program
Dispatch latency — time it takes for the dispater to stop one process and
start another running.

Associate with each process the léngt its next CPU burst. Use these
lengths to schedule the mess with the shortest time
Two schemes:
nonpreemptive — once CPU giventhe process it cannot be
preempted until completes its CPU burst.
preemptive — if a new process arrives with CPU burst length less
than remaining time of currentesuting process, preempt. This
scheme is know as the
Shortest-Remaining-Time-First (SRTF)
SJF is optimal — gives minimum aage waiting time for a given set of
processes. 3 Marks
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d) CPUefficiencyformula 2 Marks

3a)Race Condition
count++ could be implemented as

registerl = count
registerl = registerl + 1
count = registerl

count-- could be implemented as

register2 = count
register2 = register2 - 1
count = register2
Consider this execution interlaag with “count = 5” initially:
S0: producer execute register count {registerl = 5}
S1: producer execute registerl gisterl + 1 {registerl = 6}
S2: consumer execute register2ount {register2 = 5}
S3: consumer execute register2 giseer2 - 1  {register2 = 4}
S4: producer execute count = registerl {count=16}
S5: consumer execute countegister2 {count = 4} 2 Marks

b) Swap Instruction
Definition:

void Swap (boolean *a, boolean *b)

{
boolean temp = *a;
*a - *b1
*b = temp:

}

Shared Boolean variable lock initizdéid to FALSE; Each process has a
local Boolean variable key.
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Solution:
do {
key = TRUE;
while ( key == TRUE)
Swap (&lock, &key );

/I critical section
lock = FALSE;
/! remainder section

} while ( TRUE); 2 Marks

C)problem.. ... 2 Marks

d) Linux:
disables interrupts to implement short critical sections

Linux provides:
semaphores
spin locks
explanation..........ccoooiin i 2 Marks

e) Semaphor e | mplementation with no Busy waiting
With each semaphore there is an agged waiting queue. Each entry in
a waiting queue hasvo data items:
value (of type integer)
pointer to next record in the list

Two operations:
block — place the process invoking the operation on the
appropriate waiting queue.
wakeup — remove one of processe the waiting queue and place
it in the ready queue.
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Implementation of wait:

wait (S){
value--;
if (value< 0) {
add this process to waiting queue
block(); }
}
Implementation of signal:
Signal (S){
value++;
if (value<=0) {
remove a process P from the waiting queue
wakeup(P); }
} 2 Marks

4a) Deadlock can arise if four conditions hold simultaneously.

Mutual exclusion: only one process at a time can use a resource.
Hold and wait: a process holding at least one resource is waiting to
acquire additional resourchsld by other processes.
No preemption: a resource can be released only voluntarily by the
process holding it, after thptocess has completed its task.
Circular wait: there exists a sePQ, P1, ...,P0} of waiting processes
such thaf0 is waiting for a resource that is heldBy, P1 is waiting for
a resource that is held by

P2, ...,Pn-1 is waiting for a resource that is held by

Pn, andPO is waiting for a resource that is heldPy. 3 Marks

b) Problem.........cooi 3 Marks
c) Logical vs. Physical Address Space
The concept of a logicalddress space that is bound to a separate

physical address space is central to propememory management

(CSE 307) 9

Read and download solved and unsolved latest university exam question papers


http://www.howtoexam.com

http://www.howtoexam.com

L ogical address — generated by the CPU; also referred taiidsal
address.

Physical address — address seen by the memory unit

Logical and physical addresses are same in compile-time and load-

time address-binding schemes; logigaitual) and physical addresses

differ in execution-timeddress-binding scheme.

Hardware device that mapstual to physical address.

In MMU scheme, the value in the rebtion register is added to every
address generated by a user proat$ise time it is sent to memory.
The user program deals witbgical addresses; it never sees tba
physicaladdresses. 2 Marks

d)
External Fragmentation — total memory spacaexists to satisfy a
request, but it is not contiguous.

Reduce external fragmentation egmpaction.
Shuffle memory contents to plaa# free memory together in one
large block.
Compaction is possiblenly if relocation is dynamic, and is done
at execution time.
I/O problem
» Latch job in memory while it is involved in 1/O.
» Do I/O only into OS buffers.

Logical address space of a pres&€an be noncontiguous; process is
allocated physical memory whever the latter is available.

Divide physical memory into fixed-sized blocks calfedmes (size is
power of 2, betweefl12 bytes and 8192 bytes).

Divide logical memory intdlocks of same size callgges

To avoid external fragmentation. 2 Marks

5a)lnverted Page Table
One entry for each rephge of memory.
Entry consists of the virtual addresfsthe page stored in that real
memory location, with information about the process that owns that page.
Decreases memory neededstore each page table, but increases time
needed to search the tableesa page reference occurs.
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St physical
cPu ({palp @] [ ld}——— Rhysical
searchl T }i
pid [ p
page table
2 Marks
b) Paging in Pentium architecture...................cccoeveeenen. 3 Marks
c) Enhanced second chance algo
LFU:
Keep a counter of the number of refeces that have been made to each
page.

L FU Algorithm: replaces page with smallest count. 2 Marks

d) If a process does notve“‘enough” pages, the ge-fault rate is very

high. This leads to:
low CPU utilization, operating syan thinks that it needs to

increase the degree of multiprogramming.
another process added to the system.
Thrashing = a process is busy swapping pages in and out.

| thrashing

CPU utilization

degree of multiprogramming

Methods to control thrashing 3 Marks
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6a)

root| spell | bin |prugrams|

S

| stat | mail | afist | | fina |ooum hex |reom'er| | P | a | maif |

O \‘oéééé/ \b

|prog | copy| prt | axp reorder fist | find | | hex counr|
| list | oby |spe.r.f|| all || last | first |

OO0 O 0o

Efficient searching.

Grouping Capalbility.

Current directory (working directory)
cd /spell/mail/prog
type list

Absolute or relative path name

Creating a new file is done in current directory.

Delete a file
rm <file-name>

Creating a new subdirectory is done in current directory
mkdir <dir-name>

Example: if in current directory /mail

mkdir count 2 Marks

b) Disk scheduling problem..................ccooi i inn . 2 Marks

c) Program Threats

Viruses
Code fragment embeddedlegitimate program
Very specific to CPU architecture, operating system, applications
Usually borne via email or as a macro
» Visual Basic Macro to reformat hard drive
» Sub AutoOpen()
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System and Network Threats

Worms — usepawn mechanism; standalone program

Internet worm
Exploited UNIX networking feature@emote access) and bugs in
finger andsendmail programs
Grappling hook program uploaded main worm program

Port scanning
Automated attempt to connect toaange of ports on one or a range
of IP addresses

Denial of Service
Overload the targeted compufpreventing it from doing any

useful work
Distributed denial-of-servicddDOS) come from multiple sites at
once 3 Marks
d) Process scheduling in LINUX OS.........ccccviiii e, 3 Marks
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