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Figures in the bracket indicate full marks.

i

Note : Auempt any five questions in all. Question No. 1 is compulsory and attempt at least one
question from each Seciion.

Q. I (a) Differentiate primary & secondary memory. (2.5)
. Ans. Primary Memary : The main memory or the memory on the motherboard is called the
primary meriory,

L tus primary memory can be further divided into following types

(i) RAM (Random Access Memory)

(i) ROM (Read Only Memonv)

Secondary Memory : Secondary memon is nota memory in conventionar terms, it is actually the
storage device used to store the program or the data, Floppy disk, hard disk, CD-ROM ete. are examples
of secondary memory.

Because of its size. seconoary memory is also called mass storage device.

Q. 1(b)Differenuate between nlullinrogramming operating svstem and Multiprocessing
operating system. (2.5)

Ans. Difference petween Multiprogramming ang Muitiprocessing : Multiprocessing is the
simultaneous execution of two or mare processes by a computer system having more than one CPU.
Comparatively, multiprogramming is the interleaved execution of two or more processes by a single, CPU
sysem. Hence, while multiprogramming involves execution ofa portion of one program, then a portion of
another, etc.. in brief consecutive periods, multiprocessing involves simultaneous execution of several
program segments of the same or different programs.

Q. 1 (c) Explain ternary operator in Cby providing suitable example. (2.5)
Ans.Ternary operator: C ternary operator is sometimes called conditional operator or trinary

operator because it is a shorthand of combination of the if-else and refurn statement and has three

operands. The syntax of C ternary operator is as follows:
condition ? expression | : expression 2
C first evaluates the condition. Based on the
operand is evaluated: . _
«If the condition is evaluated to true (1), only the second operand (expresion 1) is evaluated.
the operator return the value of the expression L.
» [fthe condtion is evaluated to false (0), only the
¥alue of the expression 2 is returned.
The ternary operator can be rewritten as the
ificondition)
return expression|;
else
return expression?;

return value of the condition the second or third

third operand (expression 2) is evaluated. The

if-else and return statement as follows:
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Q. 1 (d)Describe lypertext and its usability,

Ans. Hypertext is text displayed on a computer or other electronic device with references
to other text that the reader can immediately access, usually by a mouse click or keypress sequence. Apan
from running text. hypertext may contain tables, images and other presentational devices. Hypertext is the
underlying concept defining the structure of the World Wide Web. It is an easy-10-use and flexible forma
to share information over the [nternet,

Types and uses of hypertext ; Hypertext documents can either be static (prepared and stored in
advance) or dynamic (continually changing in response to user input). Static hypertext can be used 1o
cross-reference collections of data in documents, sofiware applications, or books on CDs. A
well-constructed system can also incorporate other user-interface conventions, such as menus and
command lines. Hypertext can develop very complex and dynamic systems of linking and cross-referencing.

The most famous implementation of hypertext is the World Wide Weh.

Q. 1{e)How an array of structures initialized ? B 2.5)
Ans.An array of structures can be declared just like an ordinary array. However, the structur
has tobe defined before an array of its type is declared.

struct student
{

introll ;

char name [20] ;
intage:

char class [8] -
i
struct students [50] ;

Inthis declaration s isa 50 - element array of structures.

Individual elemenis of a strueture in an array of structures are accessed by referring to structure
variable name. followed by subseript. followed by dot operator. and ending with the structure member
desired. Syuiax is

. sname [ subscript . imember

Q. 1{f)Declare a pointer to a function that accepts three integer arguments and returns s
floating point quantity, (2.5)

Ans.  #Hinclude <stdio.h>

#include<conio.h>

int add(int a, int b,int c);
int mul{int a. int buint ¢);
- int(*oper[4])int a, int bintc) = {add. mul};
int main()
L
i

inti,

float result;

inta=10;

int b=5;

inte=2

printf{*Enter the value between D and 3 : =);
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scanfl"%ed", &i);
result = oper({i](a,bc);
printf{“result is %", result);
getch();

]

int add(int i, int j,int k)

{

return (i++k);
}
int mul(int i, int j,int k)
{

return (i*j*k);
H

Q. 1 (g)Explain break and continue statements. ﬂ-_ﬁl
Ans. Break statement : It is used to terminate any type of loop such as while logp, do while

loop and for loop. break statement terminates the loop body immediately and passes control to the next

statement after the loop. :
Continiee statement : It is used to skip over the rest of the current iteration in . After continue

statement, the control returns to the top of the loop.

Q. 1 (h) Compare the statements by providing suitable example : i+ +and++i. (2.5)
Ans. + + i : They operate on a single operand. ++ The increment operator increments the value

of the variable by 1. : | o
Prefix increment : Operator is written before the operand. ++ i is equivalenttoi=i+ 1.
Example:

# include<stdio.h>
void main
{
int i=10;
printf{"i=%d/n",1);
printf"i=%d/n", ++i):
printf™i=%d/n",i);
)
Output :
i=10
i=11
i=11
I+ * ; . '
Postfix increment : Uperator 1s written after the operand i++.
Example:
# include<stdio.h>
void main
{
int j=]0;

www.studentsuvidha.in



http://studentsuvidha.in/

printfl”i=Y%cd/n™i);
printfl”i=%d/n™,i++):
printf{”"i=%ed/n",i);

i

Qutput:
i=10
i=l0
i=11

Q.2.(a) Explain the Generation of microprocessors,

Section - A

not avialable now go to studentsuvidha.in

Q.2.(b)Differentiate between Windows and linux.
Ans. Difference between Linux and Windows are as follows :

@)

(8)

Topic Linu Windows 4

Price The majorits of linus variants are Microsoft Windows can run between |
available for free or at 2 much $50.00-51 50,00 US dolloares per each
lower price than Microsoll Windows, | license copy.

Fas Although the majority Linux variants | Microsofi has made several advancem-
haveunproved dramatically in case ents and changes that have madeita
of use. windows is still much easier much easier to use operating svstem,

10 use for new computer users, "and although arguably it may not be
the easiest operating system, it is still
Easier than Linux.

Reliability | The majority of Linux variants and Although Microsaft Windows has made
versions are notoriously reliable great improvements in reliability over the
and can often run for months and last few versions of Windows. it still can-
ears without needing to be reboot- | not mateh the reliability of Linux.
ed

Software | Linus hasa large variety of available | Because of the large amount of Microsoft
soliware programs, utilities, and Windows users, there isa much larger
games. However, windows has a selection of availabel software programs,
much larger selection of available utilities, and games for Windows,
soflware,

Software | Many of the available softiware pro- Although Windows does have software

cost grams, utilities, and games on programs. utilities, and games for free, the
available on Linux are freeware or majority of the programs will cost any-
open source. Even such complex where between $20,00-$200,00+US dollars
programs such as Glinip, Open per copy,
office. staroffice and wine are
available for free or at a low cost,
Hardware | Linux companies and hardware

manufaciurers have made great
advancements in hardware supast

Because of the amount of Microsoft
Windows user and the broader deiver
support. windows has a much la-ger
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fior Linux and today Limux will
suppurt maost hardware devices.
However, many companies still
do not offer drivers or support for
their hardware in Linux.

Linux isand has alwaysbeena
very secure operating system.
Although it still can be attacked
when compared to Windows, it
much more secure.

Open Many of the Linux varianis and
Saurce many Linux programs are open
source and enable users to cust-
omizeor modify the code however
they wish to.

Althogh it may be more difficult 1o
find users familiar with all Linux
wvariants, there are vast amounts
of available online documentation
and help, available books, and
support available for Linus.

Security

Support

support for hardware devices and a good
majerity of hardware manufacturers will
support their products in Microsoft
windows.

Although Microsofl has made preat
improvements over the years with security
on their operating system, their operating
system continues to be the most vulnera-
ble 1o viruses and other attacks.
Microsoft Windows is not open source
and the majority of windows programs
are Mot OpEn SOUrce.

Microsoft Windows includes its own help
sectidn, has vast amount of available online
documentation and help, as well as books
on each of the versions of Windows.

Q.2.{c)Waorking ntl scanmner.

(4)

Ans. Steps that a scanner gocs through when it scans a document:

(i) The document is placed on the glass plare and
iost scanners is flat white, although a few are black. The co

the cover is closed. The inside of the cover in
ver provides a uniform background that the

scanner software can use as a reference point for determining the size of the document being scanned.
st rjathed scanners allow the cover 10 be removed for scanning a bulky object, such &s a page in & thick

book

{iij Alamp is used to illuminate the document, The lamp in newer m.nn-:dr::: :I:m:s a-ml:l.icmhui:
fluorescent § CCFL)or a xenon lamp, while older scanners may have o stan worescent lamp.

I‘iii;l']l'lhT:mirc ;:w:hanism (mirrors, lens, flter and CCD array) make up the scan head. The scan

is moved slowly across the document by a belt that is amclw:i toa Wmm. The scan head is

Mtached o a stabilizer bar to ensure that there is no wobble or deviation in the pass. Pass means that the

#6an head has completed a single complete scan of :1;: ::mmu;.t

i i is reflected by an an :

{iv) The image of the document |5u:;m oo g erni phos
Rarved to focus the image it reflects onto a smaller surface.

{¥) The last mirror reflects the image onto a fens. The

Katiners, there are only two mirrors while

CCD array.

The filter and lens arrangement var
anning method. Each pass uses a different color fil
WTay. After the three passes are com
Single full-color image.

d mirror to ancther mirror. In some

lens focuses the image through afilter on

hased on the scanne. Some scanners use a fhree pass
! ter (red, green of blue) between the lens and CCD

pleted, the scanner software assembles the three filtered imagesinto
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f Light path

f To eomputer

Most scanners today use the sinZfé pass method. The lens splits the image into three smaller
versions of the original. Each smaller version passes through a color filter (either red, green or blue) onto
a discrete section of the CCD arrav: The scanner combines the data from the three parts of the CCD array
into a single full<color image. ;

Ancther imaging array technology that has become popular in inexpensive natbed scanners it
contact image sersor(C15). CIS replaces the CCD array, mirrers, filters, lamp and lens with rows of red,
green and blue light emitting diodes {LEDs). The image sensor mechanism, consisting of 300 to 600
sensors spanning the width of the scan area, is placed very close to the glass platc that the document
rests upon. When the image is scanned, the LEDs combine to provide white light. The illuminated image
is then captured by the row of sensors. CIS scanners are cheaper, lighter and thinner, but do not provide

the same level of quality and resolution found in most CCD scanners.

Q.3.(2) Explain the Various input/output ports and connectors.
Ans. Input Output Ports and Connectors : Input Output ports are used to connect input and
output devices to the motherboard. The connectors, on the other hand, are used to connect supply 10
input/output devices and the motherboard.
(i) Power Connector : The power connectors arc of two types AT Power connector and ATx
connector. Generally a motherboard has both the connectors 30 that any of the power supplies (AT
or ATx) can be connected to the computer system. Both the connectors are shown in Fig.

0oooooooo0o
_n_:-f:_u!_e}u FlaCNs]  ATX-PWR2
|.----------l Ao
. ' 1:‘

AT " {b) ATx Powaer Connecior

Fig. : Pawer Conneclor
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() AT power connector : Itisa 12 pin power connector divided into two parts: pin no. |-6and 7

v 12, The detail of these pins is given in table below :
Pin__| Signal Name Pin_| Signal Name
1 Power good signal T Ground
) +5V ] Ciround
3 +12V 9 =5V(DC)
4 =12V 10 +3ViDC)
5 Ground 1l +5VIDC)
6 Ground 12 +5V(DC)

The AT power supply provides two plugs each containing 6 wires. The plugs are inserted into
the power connector on the mother board. However the plugs are 5o oriented that the black wires on
each plug arc together i.c. place 2 black wires on each of the plug closad to the centre.

{b) ATx power connector ; It isa single 20 pin connector having = 5 V.= 12 V, and optical 3.3 V. The

detail of these pins is given in table below
Pin Signal Name Fin | SignalName
| +313v ] +313V
2 +33V 12 -1V
3 Ground 13 Ground
4 +5V 4 | UL
5 Ground 15 Ground
6 +5V 6. | Ground
7 | Ground 177]  Ground
i Power good | - 18 -5V
9 +3VEB 9 +5V
10 +_I._2"||l" 1] +5

The ATx power supply provides one plug containing 20 wires. ATx supports remate power ON/
JFF l.e. the motherboard can turn off the sstem power through software control. For example, the shut
down feature of windows operating svstem can be used to switch the power off

Monitor Socket : Every motherboard hasa VGA socket header 25 shown in Fig(a). VGA extension
bracket [See Fig.(b)] is used o connect VGA socket on one and the exvternal monitor cable on the other

A e Vioso
" 8 Carrfesrson bk

Al T mondcr
. g =
\ "o
Fig.{() : The VGA head  Figib) : VGA extension  Fig( ¢ ) : VGA connector
{on motherboard) bracket

The external monitor cable has a 15 pin male connector and VGA extension bracket has a 15 pin
female connector as shown in Fig.
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(ii) Serial (COM) and Parallel (LPT) ports

(a) Serial Port : Every motherboard has headers for serial and parallel ports for communicating
with serial and parallel peripheral devices. The headers for serial port (COM1) and Parallel port (LFT1)are
shown in Fig.

. Seris Pon Paratsl P
Coh LT
{2) Serial port {on matherboard) (b} Paralle] port (on motherboard)
Fig.

Similar to VGA bracket, a serial/parallel ports bracket is used to connect the motherboard on one
hand and the devices on other. The bracket is shown in Fig.

Serial Port

com
1 §
o0O0o0
Q000

Paralil Pan

it ] ]

Fig. : COM connector

Fig. : Serial/Parallel port bracket

The diagram-of a Serial 9 pin male connector, available on the bracket is shown in Fig. and the
detail of its various pins is given in Tahle

Pin Pin name Fin Pin name
1 €D, Carnier detect [ DSR, Data set ready
2 FxD, Recovery data 7 RTS, Request to send
3 TxD, Transmit data ] CTS. Clear tosend
4 DTR, Data terminal ready 9 R, Retry intensity
5 GND, System ground

{b) Parallel Port : The diagram of parallel 25 pin D-Sub female connector available on the bracket
is shown in Fig. and the detail of its pins is given in Table. This connector is used to connect a parallel

device such as a printer,

13 1
unonnnnoauuugz
\ 000000000000
o] T

Fig. : Parallel port
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Pin Pin Name Pin Pin Neme

1 { stroke 14 { AUTO FD

19 m.m[mm—n: 13 /ERROR i
10 IACK 16 JINTT

11 Busy Ll { SELIN

12 FE 1825 GND

13 SEL

(iiif) Universal Serial Bus (USB) port : Universal Serial Bus (USB) was developed by Compag,
DEC, IBM, Intel, Microsoft, NEC, and Northem telecom. It is true plug *n’ play connector in the sense that
devices can be attached and removed while the computer is on. The operating system can detect a device
28 3000 25 il is attached 10 USB port. On the mother board it is a § pin connector as shown in Fig. Its pins
detail is given in table,

Fig. : USB connector

+SVDC (Rad) |
Data - (White)
Data + | Green)
GND{Black)

5 GND(Blad)
ivIPS-2 : This port enables the user to use a keyboard and/ or 2 mouse with the computer
system. %Ei 6-pin port is shown in Fig.

[Fin Fin Name
1

2

k]

4

To e Compuler

To e Karyboard

To e Mouse

Fig. : PS-2 Port
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The detail of pins.is given in Table below :

Pin Name
TDATA
nfe 3
GND

+5V

CLOCK
_nfc

muhwn—?

Q..(b) Classification of Operating Systems, (5

Ans. Classification of Operating Systems:-Operating systems can be divided broadly into four
types, based on the computers they control and applications they support.

. Real time OS : This tvpe of operating systems are used to control Scientific devices and similar
small instruments where memory and resources are crucial. These type of devices have very limited or no
end user utilities , so more effort should go into making the OS really memory efficient and fast (less
coding), 5o as to minimize the execution time .in turn saving on power as well,

Ex: VHDL, 3086 ac.

Single User single Task: This tvpe of O5 is just better version of Real time 08 ,where one User
can use the computer to da one thing at 2 time. which means that doing thing more than one thing at a lime
is difficult in this tvpe of OS. The handhelds or the palmtop computers are good examples of this type of
syslems.

E x : Windows mabile ete.

Single User Mulfi Task: Thisis tiie most common type of operating system uscd today. Microsoft
windows and Apple Macintosh are ineliving exam ples of this Genre. These can perform Multi tasking
operations, like for example playing a multimedia file, downloading a file from the internet and editing 2
Text file simultaneously.

E x: Windows vista, Mac X tiger etc.

Multi User : This type of operating systems allow multiple users to use the system resources
simultaneously. This should not be confused with the multi user accounts in windows or similar. the main
difference being, the network administrator i the only actual user in Windows or Macs and one more
difference being that in O% like Unix mare than one user can simultaneously login while this is not possible

in windows.
E x: Unix, Linux, Solarisete..

Q3.(c)Working of Laser Printers. (%
Ans. Refer Q.2(b) of paper Dec-2009

Section - B
Q. 4(a) Explain different types of programming language. How we can execute a program

10)

in these languages 7 - (
wriktes :“_ A ng“mmm! language can be defined as: “A language used for expressing a m of
compuler instructions (progra m)", Since this language i_5mpons:|b'|t for human-system communication.
. mf;i o nccessary symbols, characters and graminer rules which allow programmers to communicate

EEROMP a1 be divided into two major categories: low level and high level

ramming languages ¢
hngm:.h 'EI::WI:W level lfllg,l.llﬂﬂ can be further divided intomachine language and assembly languags:
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The high level languages, on the other hand, can be categorized in variety of ways. In onesense, the high
level languages can be divided into Problem Oriented and Procedure Oriented languags

[Programming |

| Languages
| SRS iR,
[

High level |

L [ ]
Machine J Assembly Lﬁub}m Procedure
R |"“-_':=f_| oriented ’ orented

Fig.(a) : Programming languages

Low Level Programming L anguages : Since the computer hardware works at binary level (i.e. Os
and 1s), it can only understand a binary based language. The binary based language is also called
machine language hecusse it is closest 1o the electronic machine i.e. the computer. An instruction written
in this language 1= simply 2 string of bunary digits,

The Assembly languages were developed in order to reduce the difficulty in wriling machine
uses symbolic codes in place their equivalent binary codes.

language programs An assembly language
The maor &ifference between machine language and its corresponding asseinbly language lies
ia the manner in which both the languages refer to memory locations. The agsembly language and the

machine language work with symbolic and absolute memory addresses respectively. In fact, there is one
1o one correspondance between assembly language and machine language in the sense that for every
binary code of machine language, there is an equivalent symbol (mnemonic) in assembly language.

Asgembly Machine
language language
pognm ——* | AN | program

Fig.(b)

High Level Languages: [tcan be appreciated from the previous section, that program development
Programming, especially, in machine language

in Jow level lanpuages is a very slow and tedious process.
is error prma.ET:ﬁm_ to overcome the limitations of low level languages, the used to develop

i iliar English like words became necessary.
programming languages that could make use of familiar I!:.ngl!sh ||f.d W ; )
Thcghigjuglcfcl languages are generally subdivided into Procedure-Oriented Languages™ and

m@?&ﬁﬂﬁfﬁz Languages : A procedure-oriented language is normally computer
mdependent. It is designed to help the programmer in the accurate description urpmd:;hem. '93!:{ u“t;l
problem in the form of a program. It is the responsibility of the programmer 10 express logic e
bl oo e PR s FORTRAN COBOL PSCAL

Problem-Oriented Languages : A Iﬂ‘m"’r"ﬂ“ﬂdimw “ﬂlﬂd?}hhib the pm;rm:::
0 the arrasrate description of problems belonging (o specific sets of problem types. The programmer
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not provide the procedure to be followed in solving the problem but simply describes the necessary inpul/
mn:nt requirements and other parameters. The method of solution is built into the software IPII lnm
the instructions of the Problem-Oriented language. This type of language is very useful in a situation
where the programmiers or the users can not solve the problems themselves.

Examples of Problem-Oriented Languagesare: STRES, GPSS. COGO.

Programming Language Execution Process : Since a high level language (HLL) such as
FORTRAN, COBOL, PASCAL etc. is English like, it requires a translator that can translntcla program
written ini HLL into the machine language. The translator is a program that translates user’s program
written in one language (source) to another (target). A program written in an HLL is known as source
program. The translator takes the source code and converts it into machine code. The machine code is
also known as object code. The object code is linked by a linker to create a machine executable program

as shown in Fig.(c).

Source
Progam |— | Translator | — | Object” |, [ [inker ——— Executable
Program Program
Fig.le): Tr-nﬂ:ﬁn'n process

The source program and exeécutable programs are sil:;:;ply two different forms of the same thing. It
may be noted here that the source program does not run in the computer but the translaled executable
copy of the program runs in ine computer.

Bxecutahle —_— e DAz Ou
Program o

Fig.(d) : Execution process

The compiler can be precisely defined as: A compiler is a system program which translates a
program written in a high level language into its equivalent program in a low level language such as
assembly language or machine language. Example: Pascal compiler, Turbo C4++ compiler ete. .

L .} Compller | — ] Code ¢

" e —

| Interpreter | | Results

i |3

Fig.(¢) : Interpreter operation
An interpreter is different from a compiler in the sense that it dose not translate but interprets th

source language and executes it. It can be defined as * The program executj iroament ™. The
operation of an interpreter is shown in fig. (¢). T Lo d
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QA.{b) Explain TCP/IP reference model. (10}

Ans. The TCP/IP model isa description framework for computer network protocols created in the
1970s by DARPA, an agency of the United States Department of Defense. It evolved from ARH'LHH

which was the world's first wide area network and a predecessor of the Intemet. The TCP/IP Model-is
sometimes called the Internet Model or the DoD Model.

The TCP/IP model, or Internet Protocol Suite, describes a set of general design guidelines and
implementations of specific networking protocols to enable computers to communicate over a network.
TCP/IP provides end-to-end connectivity specifying how data should be formaned, addressed, transmitted,
routed and received at the destination. Protocols exist for a variety of different types of communication
services belween computers.

Successive encapsulation of application data descending through the protocol stack before
transmission on the local network link.

Link Layer: The Link Layer (or Network Access Laver) is the networking scope of the local
network connection (o which a host is attached. This regime is called the link in Internet literature. This is
the lowest component laver of the Internet protocols, as TCP/IP is designed 1o be hardware independent.
As a result TCP/IPis able to be implemented on top of viftually any hardware networking technology. The
Link Layer is used to move packets between the Internet Layer interfaces of two differemt hosts on the
same link. The processes af transmilting and receiving packets on a given link can be controlled both in
the software device qriircrfhr the network card, as well as on firmware or specialized chipsets. These will
perform data link functions such as adding a packet header 1o prepare it for transmission. then actually
transmit the frame overa ﬁhys:ical. medium. The TCPIP model includes specifications of translating the
network addressing methods used in the Internet Protocol to data link addresting, such as Media Access
Control (MAC), however all otner aspos bejow thar level are imolicitly assumed v exigt in the Link Layer,
but are not explicitly defined.

Internet Layer
The Internet Layer solves the problem of sending packets across one or more networks.

Internetworking requires sending data from the source network to the destination network. This process
is called routing. ,

In the Internet Protocol Suite, the Internet Protocol performs two basic functions:

= Host addressing and identification: This is accomplished with a hierarchical addressing system
(see IP address).

= Packet routing: This is the basic task of getling packets of data (datagrams) from source to
destination by sending them to the next network node (router) closer to the final destination.

Transport Layer : The Transport Layer's responsibilities include end-to-end message transfer
capabilities independent of the underlying network, along with error control, segmentation, flow control,
congestion control, and application addressing (port numbers). End to end message transmission or
connecting applications at the transport layer can be calegorized as either connection-oriented, implemented
in Transmission Control Protocol (TCP), or connectionless, implemented in User Datagram Protocol (UDP).
The Transport Layer can be thought of as a transport mechanism, ¢.g., a vehicle with the respoasibility 1o
make sure that its contents (passengers/goods) reach their destination safely and soundly. unless another
protocol layer is responsible for safe delivery.

For example. the Transmission Control Protocol (TCP) is a connection-oriented protocol that
addresses numerous reliability issues to provide a reliable byte stream:

—data arrives in-order

~ data has minimalerror (i.e. cormeciness)

= duplicate data is discarded

=~ lost/discarded packels are resent
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— includes traffic congestion control

"Application Layer :The Application Layer refers to the higher-level protocols used by mos
applications for network communication. Examples of application layer protocols include the File Transfer
Protocol (FTP) and the Simple Mail Transfer Protocol (SMTP). Data coded according to application layer
protocols are then encapsulated into one or (occasionally) more transport layer protocols (such as the
Transmission Control Protocol (TCP) or User Datagram Protocol (UDP)), which in turn use lower layer
protocols to effect actual data transfer. Since the IP stack defines no layer8 between the application and
mn:pqﬂ"mycrn, the application layer must include any protocols that act likeé the OSI's presentation and
session layer protocols. This is usually done through libraries.

Q.5.(a) Explain OS5I reference model. (10)

Ans.-The OSE or Open System Interconfiection, modél defines a king ework’ for
i otSeols in seven layers. Control is passed-from one layer to the :?\/:‘Iﬁl:z(;};&/
in one siafion, and proceeding to the baftom layer, over the channef to the néxt s
i v. The OSI, or Open System Interconnection, model defines a i
framework for implementing protocols in seven layers. Control is passed from one layer to the next,
starting at the application laver in one station, and proceeding to the bottom laver, over the channel tothe
next station and back up the hierarchy.

' Application (Layer7):This layer suppatts applicaticn and end-user processes. Communication
parinersare identified. quanty of service is identified, user authentication and privacy are considered, and
any constraints on data syntax are identified. Everything at this layer is application-specific. This layer
provides application serviges for file transfers, c-mail, and other network software services. Telnet and
FTP are applications thatexist enurely in the annlication level. Tiered annlication acchitectures are part of
this layer.

Presentation (Layer 6) :This layer provides independence from differences in data representation
(e.g.. encryption) by translating from application to network format, and vice wversa. The presentation layer
works to transform data into the form that the application layer can aceept. This layer formats and encrypts
data to be sent across a network, providing freedom from compatibility problems. It is sometimes called
the syntax layer.

Session (Layer 5) : This layer establishes, manages and terminates connections between
applications. The session layer sets up, coordinates, and terminates conversations, exchanges, and
dialagues between the applications at each end. It deals with session and connection coordination,

Transport (Layer 4) : This layer provides transparent transfer of data between end sysiems, or
hosts, and is responsible for end-to-end error recovery and flow control. It ensures complete data transfer.

Network (Layer 3) :This layer provides switching and routing technologies, creating logical
paths, known as virtual circuits, for transmitting data from node to node. Routing and forwarding are
functions of this layer. as well as addressing, internetworking, error handling, congestion control and
packet sequencing.

Data Link (Layer2) : At this layer, data packets are encoded and decoded into bits. It furnishes
transmission protocol knowledge and management and handles errors in the physical layer, flow control
and frame synchronization. The data link layer is divided into two sub layers: The Media Accggs Control

(MAC) layer and the Logical Link Control (LLC) layer. The MAC sub layer controls how a computer on the
network gaing access to the data and permission to transmit it. The LLC layer controls frame synchronization,
flow control and error checking.
Physical (Layer 1) : This layer conveys the bit stream - electrical impulse, Night or radio signal
through the network at the electrical and mechanical level. It provides the hardware means of sending and
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receiving data on a carrier. including defining cables, cardsand physical aspects. Fast Ethernet, RS232,
and ATM are protocols with physical layer components,

.__"IFPFIII:ﬁUI'I Application protocol __[——-— ;ppr:m. APDU

Lt T s

§ | Presentation e Presentation | PPOU

Fig. : Layers of OSI

Q.A(b) Describe relationship between compiler,assembler, loader and linker. {10y

Ans.Relation Between Compiler, Assembler, Loader and Linker :

Mormally C's program buliding process involves four stages and utilize different ‘tools® such as
a perprocessor, compiler . assembler, and linker.

At the end there should be a single executable file. Below are the stages that happen in order
regardless of the operating system/compiler and graphically illustrated in Figure.

1. Preprocessing is the first pass of any C compilation. It processes include-files. conditional

compilation instructions and macros.
2. Compilation is the second pass. It takes the oulput of the preprocessor, and the source code,

and generates assembler source code.

3, Assembly is the third stage of compilation. It takes the assembly source code and produces an
assembly listing with offsets. The assembler output is stored in an object file.

4. Linking is the tinal storage of compolation. It takes one or more object files or livraries as input
and combines them 1o produce a single(usually executable) file. In doing so, it resolves references to
external symbols. assigns final addresses to procedures/functions and variables.and revises code and
data to reflect new addresses (a process called relocation).

— Bear in mind that if vou use the IDE typ< ..mpilers, these processes quile ransparent.

— Mowwe are going 1o examine mose details about the process that happen before and after the
linking stage. For any given input file. the file name suftix (file extension) determines what kind af compilation

is done and the example for GCO is listed in Table 5.6.
— In UNIX/Linux, the executable or binary file docsn’t have extension whereas in Windows the

executables, For example, may have .exe, .com and .dlll.
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Section-C
Q. 6.(a) Write a program in 'C' which generate every 3rd integer between 2 and 100 and

calculate the sum of those integers that are evenly divisible by 5. (1)
Ans.  Hinclude <sidioh>
void main()
{

int c=0, i, j, d[100], sum=0, .
printf{"Every 3rd number between 2 and 100: \n\n");
for(i=2,j=0; 1==100; i+=3,+1j)

{

printf{"%ed\n", i);
dfj}=i;
+He

}
for(i=0; i<c; ++i)
{
ifld[i]%5==0)
sum=sum-+d[i];
I
printf{"Sum of every 3rd number divisible by 5 is 3%6d”, sum);
geteh():
H
|
Q. 6.(b) WAP i *C” to print the total count of all tne prime numbers betwéen 100 and 500. (10)
Ans.  Hinclude<stdio.h>
void main()
{
int i, j, Nag, count=0;
printf["Enter the range in which you want to count prime numbers: \n\a");
printf{*Lower Bound: 100");
printf{"\nUpper Bound: 500'n\n");
for(i=100; {<=500; ++i)

ifi%2==0| i%5==0}i%7=0)

flag=0;
else
count++;
1
printf{"There are %d prime numbers in the range 100-500", count);
getch();

)

Q.7.(s) WAPin ‘C’to find out the second smallest and second largest number in the list. (12)
Ans.  Hinclude <stdio.h>

#define MAXSIZE 500
int elements{ MAXSIZE ] maxsize;
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int main()
{
i'nt ihjl l;l lﬂ-. mp:
printf{"\nEnter the number of elements in your list: "};
scanfl "%ed”. &maxsize); '
printfi"nEnter the values one by one: \n");
for (i=0; i < maxsize; i++)
{
printf{"nEnter element %i :",i+1);
; scanfi"™%d", &clements|i]);
for (i=0; i < maxsize-1; i++)
{
m=i;
for (j = i+1:j < maxsize; j++)
i
if(elements[j] < elements[m])
m=i,
i
termp = elements[i];
elementsi] = elements[m];
: clementsim] = 1emp;
printfl"\nSecond largest number is %ed\nSecond smallest i
¥od" elements| maxsize-2), elements[1]); R
getehi):
H
LT(b)H i
_ 'ﬁit:ﬂ‘ ;nr structures within structures are implemented * How we can acess the members of

Ans. The members of a structure can be of any data tvpe includ; E i
can include a structure within another struciure. A slm;mn: wﬁ:mcﬂ;:gi?mh;?mm: Sy
T“is is called nesting of structures. R

struct tagl {

memberl ;

member2;

member] ;
member2 ;

jvard;
For accessing member| of inner structure we'|l write-
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varl.varl.member|
Here is an example of nested structure
struct student |
char name [20] ;
introllno ;

struct date|

int day ;

int month ;

int year ;

} birthdate

float marks ;

} stul, sl ;

Here we have defined a structure data it ide the structure student. This structure date has three
members day, month, year and birthdate is a variable of type struct date, We can access the members of
inner structure as-

stubl.birthdate.day ~ — day of birthdate of stul
stubl birthdate. month — month of birthdate of stul
stubl.birthdate year  — year of hirthdate of stul
stubl.birthdateddy  —b dav of birtndate of sw?2

Here we have defined the template of structure date inside the structure student, we could have
defined it outside and declared ns variables inside the structure student using the tag. But remember if we
define the inner structure outsiae. tnemrthis gefinition should always be before the definition of outer
structure. Here in this case the qare structure shouia oe definéd before the stugent structure.

The advantage of defining date structure outside is that we can declare variables of date type
anywhere else also.

The nesting of structures can be extended toany level. The following example shows nesting at

level three i.e. first structure is nested inside a second structure and second structure is nested inside
third structure,

Section-D
). 8 Explain the follwing:

(a) Arrayof pointers.
(b) Painter of functions
(e) Dynamic memory allocation
{d) Command line arguments, (209
Ans. (a) Array of pointers : Like any other array, we can also have an array of pointers. Each
clement of such an array can point to a data item such as : variable, array etc. For example, consider the
declaration given below: s
. Float*x [20];
This declaration means thatx is an array of 20 elements and each element isa pointer to a variabli
of type float. Let us now, construct an array of pointersnto strings:
char *item [ ] = { “Chair”,
. “Table™,
*Stool”,
“Desk”,
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The shove declaration gives an array of pointer called item. Each element of item points 10
wring a3 shown in Fig.

liam
- cinjajijr]Y
-— Tia |l =}V
* 51t ele v
- D|w|s ||V

Fig. : Array of pointers to strings

The advantage of having an array of pointer to strings is that manipulation of strings becomes
convenient, For example. the string containing “Table™ can be copied into a pointer ptr without using
strep{ ) function by thie tollowing set ot statements:

cnar *ptr; // declare a pointer toa string

ptr = item [1 ]; /rassign the appro--iate poiniler o pir

However, the changes mage oy ure pointer pir to the string “Table™ will definitely disturb the
contents of the string pointed by the pointer iteny 1] and vice versa. vherewore, utmaost care should be
taken by the programmer while manipulating pointers pointing to same memory locations.

Ans. (b) Pointer of functions : A function, like a variable, hasatype andan address location in the
memory. It is therefore. possible todeclare a pointer to a function, which can then be used as an argument
in anather function. A pointer to a function is declared as follows:

tvpe(*fpr) ()

Thistells the compiler that fptr is a pointer to a function. which returns tvpe value, The parentheses
around *fptr are necessary. Remember that a statement like

type *gptr { )
would declare gptr as a function returning a pointer to 1vpe,
We can make a functiion pointer to point to a specific function by simplv assienine the name of
the function tothe pointer. For example, the statements
double mul ( int, int);
double (*pl}( ).
pl = mul;
declare p1 as a pointer 1o a functiion and mul asa function and then make pl to point to the function mul.
Tocall the function mul, we may now use the pointer pl with the list of parameters. That is,
(*pI)x.3)/* function call */
is equivalent fo .
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mul(x¥)
Note the parentheses around *pl.

Ans. (c) Dynamic memory allocation : The memory allocation that we have done till now was
static memory allocation. The memory that could be used by the program was fixed i.c. we could not
increase or decrease the size of memory during the execution of program. In many applications it is not
possible to predict how much memory would be needed by the program at run time. For example if we
declare an array of integers-

intemp_no{200];

To overcome these problems we should be able to alocate memory at run time. The process of
allocating memary at the time of execution is called dynamic memory allocation. Theallocation and release
of this memaory space can be done with the help of some built-in-functions whose prototypes are found in
alloch and stdlib.h header filss These functions take memory from a memory area called heap and release
this memory whenever not required, so that is can be used again for some other purpose.

Pointers play an important role in dynamic memory allocation because we can access the
dynamically allocated memory onlymroogh pointers.

malloc( )

Declaration: voua - malloc{soze_t size);

calloe()

Declaration: void *calloc(size tn, size_tsize]);

realloe()

Declaration: void *realloc( void *ptr, size_t newsize)

free()

Declaration: void free{void *p)

Ans. (d) Command line arguments : Command line argument is a parameter supplied toa proj
when the program is invoked. This parameter may representa filename the program should process
example, if we want to execute a program to copy the contents of a file named X_FILE to another one
named Y_FILE, then we may use a command line like

C>PROGRAM X _FILEY FILE

where PROGRAM is the filename where the executable code of the program is stored. This
eliminates the need for the program to request the user to enter the filenames during execution.

We know that every C program should have one main function and that it marks the beginning
iftge origran, But what we have not mentioned so far isthat it can also take arguments like other functions.
In fact main can take two arguments clled arge and arge and 1.115’ information contained in the command
line is passed on to the program through these arguments, when mainis called up by the system.

For instance, for the command line given above, arge is three and argy is an array of three
pointers to strings as shown belaw:
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argv [0] - > PROGRAM
argv[1]->X_FILE
argv(2]->Y_FILE
In order to access the command line arguments. we must declare the main funetion and its
parameters as follows:

main(int arge, char *argv [])

The first parameter in the command line is always the program name and therefore argy [0]always
represents the program name.

Q.9 (a) Write a program to count the number of words, characters and linesina file.  (10)
Ans.  #include=<stdioh>
main)

i
L]

chor line{B1). ar;
int Le.
end =1,
characters=(,
words =10,
lines=0;
primtfl~KEY INTHETEXT ")
printf{“GIVE ONE SPACE AFTER EACHWORD ")
printfi*WHEN COMPLETED, PRESS "ENTER \a\n");
while{ end == 0)
: /* Reading a line of text */
c=0
while({ctr=getchar()) I= “n")
line[ct+] = ctr;
line[e] = "0":
* counting the words in a line */
iffline[0]=="40")
break
clse

(
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wordst+;
for{i=0; line[i] 1= “0";i++)
iffline[i] =" * || linefi] =="t")
words++;
H
#* counting lines and characters */
lines= lines+1;
characters = characters + strlen(line);
}
printf (n");
printfi*“Number of lines = %ed\n™, lines);
printf{“Number of words = %ed\n™, words);
printfli“Number of characters = %d\n", characters);

}

Q.9. (b)WAP using function to clarify the concept of the two parameter passing methods : call by
value and eall by reference. (10)
Ans.Parameter Passing Method: It is 2 mechanism through which arguments are passed to the
called function for the required processing. There are methods of parameters nassing.
1. call by value
2. call by reference
Call By Value : When the value of arguments are passed from the calling function tothe called
function, the values are copied intothe called function. If any changes are made to the values in the called
function, there isnochange in the original values within the calling function,
The program illustrates a call by value parameter passing mechanism,
#include<stdio.h>
main()
i
intnl, n2,x;
int call_by val( );
al = 6
nl =9
printf("nl =%d and n2 = %d\n", nl, n2);
x = call_by val(nl, n2};
printf(“nl = %d and n2 =%d\n", n1, n2);
printf{“x=95d", x)
} /*Endofmain()*/f

{* Function to illustrate call by value* /

call_by_val (pl, p2}
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intpl, p2;
{
int sum;
sum=p| +p2
pl+=12:
pi+=pl;
printf(“pl = %d and p2 = %d\n", p1, p2);
return (sum);
1
i
When this program is executed, the following information will be displayed.
nl=6 and nl=9
pl=8 and p2=17
nl=6 and nl=9
x=15
Mote that tkere is no change in the values of nl and n2 before and afier the function execution.

Call By Reflerence : In this method, the actual values are not passed, instead their addresses are
passed. There is no copying of values since their memory locations are referenced. If any modification is
made to the values in the called function. the original values get changed within the calling function.

Passing of addresses require the knowledge of pointers. Therefore, the call by refreence mechanism will
be discussed in later chapuer.

This program accepts a one-dimensional array of integers and sorts them in ascending order.
This program invelves passing of the array (o the function,
#include<stdio.h>
main ()

int num [20]. L max;
primif (“Enter tie size of the array\n™):
scanf (%od ", &max);
printf{~Start Entering the numberin®);
for (i=0; i < max; i++)
i
scanf(“%d"”, &numli] );
]
1
sort_nums (num, max); / *Function Reference®/
printf (“Sorted numbers are as followsin™);
for (i =0; | <max; i++)
printf{(*“%e3d", num [i] )
H /*End of main () */
/*  Funclion to sort list of numbers®/

void sort_nums{a, n)
inta[).n;
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{
inti, j. dummy;
for (i=0:1<n-1;++)
{
for (j=i+lj<n:ji+)
{
ifali)>eli)
l
dummy=ali];
afi] =afjk
alj] =dummy;

! MEnd of i

] *End ofi for loop®
return
} ™ End of funclion®
output ;

Enter the size of the array
&£

Suart entening the numbers
H

6

16
-]
B

Sorted number are as follows
i
I6
4
i3}
)
Since, an array is passed to the function, anly the name of the array (which itself indicates the
starting address of an array) must be written in the argument list. Square brackets should ot be: uaed

With the e of the array at th poat f unction eference. Bu, i function dfintion the name ofthe
array must be specified with an empty square brackets. This is shown in the example program with bold

o
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