B.Tech.
First Semester Examination

Fundamentals of Computers & Programmingin C
(CSE-101F)

Note : Attempt any five questions.

Q. 1. (a) What doyou mean by cache memory ? Explain how data iswritten into cache memory ?

Ans. The word cache is pronounced as cash. The cache memory is placed in between CPU and
main memory. The processor is conneccd to the cache memory through a cache controller. It is a
semiconductor memory. It consists of static RAMSs. Its accesstimeis about 10 nano second. 1 nanosecond
=10 second, which is much less than that of the main memory. The access time of the main memory is
about 50 nanosecond. The capacity of the cache memory is 2 to 3 percent of that of the main memory. It
stores instruction codes & data, which are to be currently executed by the CPU. It is used to reduce the
average access time for instructions and data, which are normally stored in the main memory. A cache
memory also needs a cache controller. Cache controller 1Cs are available.

There are two types of Cache Schemes: write through and write back. In awrite through cache the
main memory is updated each time the CPU writes into the cache. The advantage of the write through
cache is that the main memory always contains the same data as the cache contains. In awrite-back cache,
only the cache memory is updated during a write operation. The updated locations in the cache are
marked by flags so that later on where the word is removed from the cache, it is copied into the main
memory. If CPU waits for write operation of the main memory, it is sowed down. Moreover, the, CPU
does not need the result of the write operation immediately. Therefore, it is not necessary for the CPU to
wait for the write operation to be completed. Hence, to improve performance a write buffer can be
included for temporary storage for write requests. The CPU keeps each write request into this buffer and
executes the next instruction. The information from the write buffer is sent to the main memory whenever
the memory is not responding to read requests.

The technique of access a cache memory differs from that of the main memory. To access main
memory the CPU sends an address to it. In response of this the main memory sends contained at the
specified memory address. On the other hand, cache memory uses parallel searching of the required data.
It fird compares the incoming address to the addresses present in the cache. If the address matches, it is
send that a 'hit' has occurred. Then the corresponding data is read by the CPU. If the address does not
match, it is said that a'mess' has occurred. When a mess occurs, the data is read from the main memory.
The data read from the main memory is also written to the cache memory, so that when this specific
address is accessed next time a hit occurs.

Q. 1. (b) Explain the following codes, used to represent information inside a computer:

(i) Cray Code (i) ASCII Code

Ans. (i) Gray Code: The Cray code is binary code which isshownin table. It isused in shaft encoder
which indicates the angular position of a salt in digital form. The binary bits are arranged in such a way
(hat only one binary bit changes at a time when we make a change from any number to the next. Its use
reduces the error is reading shaft position. The largest possible error will be one least significant digit.

Suppose that the shaft changes its position from 7 to 8, dray code will change from 0100 to 1100. If the
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binary bit is not picked up by the sensor, the encoder, will show the previous position that is 7. The Gray
code is often used in computer controlled machines such as lathes etc. Photo electric codes or shaft
position encoder disks are used as sensors.

Decimal Gray Code Decimal Ir e

0 0000 9 1101
1 0001 . ~10 1111
2 0011 11 1110
3 0010 12 1010
4 0110 13 1011
5 0111 14 1001
6 0101 15 1000
7 0100

8 1100

(i) ASCIl Code : ASCII is pronounced as "ask-ee". It stands for "American standard code for
Information Interchange. ASCII codeis used extensively in small computers peripherals, instruments and
communication devices. It isa 7-bit code. Micro computer using 8-bit word length use 7 bits to represent
the basic code. The 8th bit is used for parity or it may be permanently 1 or 0. With 7 bits up to 128
characters can be coded.

It includes upper and lower case alphabets, numbers, special symbols and control characters etc.

Characters | ASCII (7-bit) Code | Character ASCII (7-bit)
s B ' I
,; . 22 X 78
' : y 79
( 28 Coz TA
) 29 A 41
* 2A. B 42
- SF J 4A
{ 7B K 4B
} 7D ' I
DEL 7F 0 30
a 61 1 7 31
b 62 : f
8 38
9 39

Q. 2. (a) Explain the booting process sequentially ? Differentiate between cold and warm booting.
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Ans. " Booting is the process of loading one operating system into a computer's main memory" .

When we switch on the computer, operating system or a part of it isloaded into the main memory
of the computer system. Part of the O.S. is stored in secondary memory on a floppy disk, hard disk or
magnetic tape, while part of it isstored permanently in ROM (Read Only Memory). Where the computer
is first started, it automatically starts to execute a program stored in the O.S. portion of ROM. This
program reads part of the O.S. in RAM and the computer begins to execute this part of the system.

Threefiles namely 10.SYS, MSDOS.SYS and COMMAND.COM must be loaded into the main
memory for the working of the computer. Booting means readiness of the computer to accept commands
from the user. This process is explained below:

(i) The POST (Power On Sdf Test) takes place. When we switch on the system, for checking the
integrity of all parts. If any part is not present or faulty an error message is displayed.

(i) A chip caled ROM-BIOS (Read Only Memory Basic Input Output Services) is read and
executed. After this a check for the presence of DOS filesis performed in the order given below:

(a) First drive A is checked and if DOSfiles are present, DOS is |oaded.

(b) Secondly drive C is checked for DOS, if present, DOS is | oaded.

(c) Following error message is displayed on the monitor

Non-system disk or disk error

Replace & press any key when ready

(iii) In case, DOSfiles are found in a drive, its very first sector (boot sector) is read which storesa
small program known as bootstrap loader.

The bootstrap loader is then brought into the main memory and its instructions are executed as
follows:

(a) Firdtly file10,SY S and then file MSDOS.SY S is loaded and certain tables are initialised.

(b) File CONFIG.SY S is reached for certain configurations to set up initially.

(c) File COMMAND. COM is brought in the main memory.

(d) Batch file AUTOEXEC.BAT is executed.

(e) Finaly, DOS prompt appears showing drive letter from which the DOS has been loaded i.e,,
cither A > orC >

When we power up a computer by turning on the power "on" switch,, it is called a cod boot. If the
computer is already boot on and we restart it, this is called a wrom boot or a warm start (by
simultaneously pressing the Ctrl 4- Alt + Del keys or pressing the Reset button on the computer).
Normally, your computer would boot from the hard drive, but if that drive is damaged you can use afloppy
disk called boot disk to start up your computer.

Q. 2. (b) What are various functions of an Operating System ? Briefly explain.

Ans. Functions of An Operating Systems::

An operating system performs the following functions:

(i) Starting the computer.

(if) Automatic sequencing of jobs.

(iii) Performing input/output operations and handling of interrupts.

(iv) Handling of errors in case of abnormal termination.
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(v) Scheduling of jobs.

(vi) Allocation and control of resources.

(vii) Provide protection to jobs and to operating system.

(viii) Provide user friendly interface.

(xi) Perform accounting of the resoursce used by the user program.

A computer system consists of resources like processors, memories, channels, input-output
devices, program and data. Hence an O.S. can be regarded as a resource manager.

As a resource manager, the operating system must perform the following functions for each
resource:

(i) Keep track of the status of each resource.

(ii) Decide which job should get the resource and how much time according to same policy.

(iii) Allocate the resource to thejob as decided in (ii).

(iv) After the resource is used by thejob for the allocated time, make the resource free.

Q.3.(a) Briefly explain the following:

(i) Modem (ii) Router

(iii) Switch (iv) ISP

Ans. (i) Modem : Modem is a device which is used to modulate and demodulate the signal. It isa
serial port devicewhich accept serial bits asinput and produce modulated carrier signal asoutput, soitis
called modem. It is used between computers and telephone lines. Computer process digital signa and
telephone process the analog signal. Modem is used to communicate over telephones lines. It is used
modul ate and demodul ate the signal. This function istranslation of digital computer datainto signal that
can be transmitted over a phone line and vice-versa.

Modems over a phone line and vice-verssa modems are different type according to transmission
technique:

(i) Line type

(ii) Operation mode

(iii) Synchronization

(iv) Modulation

(v) Baud rate

(vi) Transmission media.

(il) Router: It isaspecia hardware device connect two or more dessimilar LAN to form aWAN.
Routers have an intelligent behaviour in all to sends packets via correct path to reach the destination. It
operate at network model of OSI model. Routing have algorithmsto calculate best suited path for packet
transmission over the network. In large network there are multiple paths available so routers required.
Router is a specialized computer used to send messages from one source to another destination after
decided the shortest routeis also control the congestion in the network it isamain devicein large network
to move over the data over the network. Routers can pass packets between networks that use similar
protocols mean the computers which use TCP/IP protocols can interact with other one.

(i) A router operate on network layer of OSI model.

(if) Router support algorithms.
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(iii) 1t is multiport decvice with high speed back bone.

(iii) Switch: A switch is a netwrok device that selects a path or circuits for sending a unit of datato
its next destination. A switches may also include the function of routers, a device or program that can
determine the route and specially what adjacent network point the data should be sent to. In general a
switches is a simpler and faster mechanisms than a router, which require knowledge about the network
and how to determine the route.

(iv) ISP : ISP standsfor Internet Service Providers, it isabusinessthat sales computer accesstothe
internet. To connect to the internet via ISP (i) Modems (ii) Telephone line (iii) Computer with TCP/IP
network software equipments are used initially VSNL wasthe only ISP in Indiabut as surfing the internet
become popular. The registrations firms are available on the internet itself on the website of the ISPs. An
I SP subscribers with access to the internet for afee. A Pop is like atelephone company's switching office,
where dl of the ISP's equipment and personnel are located. Many business owners are already familiar
with 1SPs because they have access to the internet at home.

Q.3(b) What do you mean by web browser ? Name any three browsers.

Ans. Web Browser: A browser isan application that knows how to interpret and display documents
that it finds on the www. Documents of www are hypertext documents. Hypertext documents are not a
plain text. They contains commandsthat structure the text by item. Browser can access multiple protocol
and hypermedia information meaning that they give access to other internet services such as electronic
mail, FTP, usernet, and telnet.

In addition to displaying nicely formatted text, browser can also give the ability to access the
documents that contain other media besides text. For example, if you have a sound card in your Pc, you
can hear sound clips that included in www documents.

Three T"pes of Browser: (i) Microsoft (ii) Internet Explorer (iii) Nevigate Explorer

Q.3.(c) Briefly discusswww and FTP.

Ans. ww : Stands for world wide web. It is hypertext information and communication system
popularly used on the internet computer network, with data communication, web is basically made up of
what is called pages-hundred of thousand of pages, al over the internet each page has a connection to
other pages. World wide web is connected by hypertext so information presented on the web need not be
constrained to a linear form. The web is a directed a graph in which nodes are conneted by edge. The
history of www was started in 1989 at CERN. By the end of 1990, the researchers at CERN had a text
mode browser and graphical browser for Next computers.

FTP: File Transfer Protocol is one of the first developed inter serviceswhich allow usersto move
files from one place to another. The FTP service alow the users to copy files from one computers to
another. It isaclient/server application. The clientisalocal Host and server is called aRemote Host. The
administrator of the machine must set up this server and the administrator decides which files and
services are made available through the FTP server.

Q. 4. (a) Write some characteristics of agood programming language.

Ans. Characteristics of a Good Programming Language:

The guidelines for agood programming style are given below :

(i) Identifier Names: The names of identifiersin aprogram should be so choosen that they suggest
the purpose of the identifiers in the program. This activity is known as self documentation.
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Example:
Total marks = subl + sub2 + sub3 + sub4
Areaof Triangle = (Base + heght)/2;
(i) Function : The names of functions can adso be picked is accordance with their expected
objectives. eg,,

reed mat (...

met_tedd (..)

mat_mult (...)
print mat (...

(iif) Commenting and Indenting : Informative comments should be included in a program at
important placessuch as:

(i) At the beginning of the programme.

(ii) At the beginning of procedures and functions.

(i) A digtinction between globa valuables and locd variables should be clearly indicated.

The general guiddlines for indenting of statements are given bel ow:

(i) Oneingtruction must be written in one line.

(i) The braces pair {and} should be written in the same column. This activity helps in proper
matchingof { - } pairs.

{
{

}

}
(iii) Variables of same type can be defined in one line.
(iv) All congtants should be defined is separateline.
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(v) The compound statementswith in {- } pair should beindented 5 places.

Q. 4. (b) Explain thefallowing programming methods:

(i) Modular Programming, (if) Structured Programming

Ans Modular Programming : Bresking down of a problem into smaler independent pieces
(modules) helpsusto focus on aparticular module of the problem more easily without worrying about the
entire problem. No processing outside the module should affect the processing inside the module. It
should have only one entry point and one exit point. We can eadly modify amodule without affecting the
other modules. Using this approach the writing, debugging and testing of programs becomes easier than
amonolithic program. A modular program is readable and easly modifiable. Once we have checked that
dl the modules are working properly, these are linked together by writing the main module. The main
module activates the various modules in a predetermined order.

Main module

Perfom A >

Perform B

Perform C— -

o Perform D
Independent modules | [ Perform D ]
are activating by the
main module. Each | |_ModuleB |
module retums the Module A <
control back to the I B
main module. [__ModueC |
(i) Structured Programming: The main objectives of structured programming are:

. Readability

. Clarity of programs

. Easy modification

. Reduced testing problems

The three basic building blocks for writing structured programs are given below:

(i) Sequence structure

(i) Loop or iteration

(i) Binary Decison Structure

(1) Sequence Structure : It congsts of asingle statement or a sequence of statement with asingle
entry and single exit.

4

C ]
3

[ ]
1

C ]
7
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(ii) Loop or Iteration : It consists of a condition (simple or compound) and a sequence structure
which is executed condition based.

| |
]

(Hi) Binary Decision Structure: It consists of a condition (Simple or compound) and two branches
out of which one is to be followed depending on the condition being true or false.

L1 | ]
Q. 5. tai Writeaprogram in C that reads two integer A and B & prints their exhanged values.
Ans (i) *WAPthat readstwo integer A and B & print their exchanged values*/ (using another variables)

#include < stdio.h >
#include < conio.h >
voide main ()

{

int A, B, temp;
printf("enter the values of A & B");
scanf("%d%d", & A, & B);
temp = A;
A = B;
B =temp;
printf("swappcd values are %d% and %d™, A, B);
getch();
}
(if) Exchanging the Values (without use of third variable)
#include < stdio.h >
# include < conio.h >
void main ()

{ _
int A, B;
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scanf("%d %d", &A, &B);

A=A+B;
B=A-B;
A=A-B;
printf("swappcd vaues are %d and %d",A,B);

getch ();

}

Q. 5. (b) What ismean by back dash characters?What istheir utility in aprogram ?

Ans. Back Slash Character : These cahracter constants represent one character, athough they
condg of two characters. These are adso known as escape sequences. These areinterpreted at execution
lime. The values of these characters are implementation defined

'C uses some characters such as line feed, form feed, tab, newlines etc. through execution
charactersi.e., which cannot be printed or display directly. The following table shows some of the escape
sequence character or back dash character constants.

Escape Sequence Meaning ' Eiecuﬁoﬁ times result

A0 End of string Null.
An’ End of line Takes the control of next line.
Ar’ Carriage return | Takes the control to next paragraph.
A\l Form feed Takes the control to next logical page.
A Horizontal tab Takes the control to next horizontal tabulation position.
AV Back slash Presents with a backslash.
Aa’ Alert Provides an audible alert.

AT Double quote Presents with a double quote.’

Q. 6. (8) Ddfine enumer ated data type ? Show with some example.

Ans. Enumerated Data Type : 'C' provides user-defined data type known a "enumerated data
type". It attaches namesto numbers, thereby increasesthe readability of the program. Itisgenerdly used
when we known in advance the finite set of values that a datatype can take on.

The syntax for enumerated datatype is given bel ow:

enum identifier {vd 1vd 2, .. . ,va n};

Here, identifier represents the user defined enumerated type & vd 1, vd 2, . vd nare cdled
members or enumerators.

Example:

enum months { Jan, Feb, Mar, Apr, May, June, July, Aug, Sep., Oct, Nov, Dec} ;

enum months monthl, month 2; /*variables declared of type months*/

Enumerated meansthat dl valuesarelisted. The enumeratorsare automaticaly assigned vaues sarting
from Oton-1. Thus, thefirg vaue Jan. will have 0, the second va ue Feb will havevaue 1" and so on.
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Q. 6. (b) What is conditional Compilation ? How it is useful ?
Ans. The #if def#el se#fendif directive allows usto skip part of the source code. The general form
of this preprocessor directive is
#if def macro name
statement1;
#else
statemenl 2;
#endif
In case we have used #define for macroname then statement 1 will be computed otherwise
statement 2.

This compilation is known as conditional compilation through this the programs can be made
portable (a program which can run of different type of computers without or with little modification).

Q. 6. (c) Write a function sub-program in C that will generate the mirror image of a number i.e.,
if the DO. is 47325 then the function should print 52374.

Ans. /*Find the reverse of a given number using function*/
#include < stdio.h >
#include < conio.h >

void main ()
{
int revnum (long int n); /*function prototype*/
long int num;
int rev;
clrscrQ;

printf ("enter the number \n");

scanf ("%\d", & num);

rev = revhum (num);

printf("\n reverse of number of %\d is %d \n", num, rev);

/* function definition revnum ()*/
int revnum (long int n)

{

int r;

do

{
r = n %\0;
printf("%d", r);
n/ = \0;

} while (n!' = 0);

Q.7.(a) Writeaprogram in C that createsa Filecalled " Student” and writestherecordsof all the
studentsin theclassintothefile.
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Ans. /* create afile which will store students records*/
#includc < stdio.h >
main ()

FILE*fptr;
struct student

char name[21];
int roll no;

int markg[5];
int total;

struct student stud;/*structure variable declared*/

inti, n,j, size;

char target [13], ch;

clrser( );

printf("enter the name of fileto be created:");

gets (target);

fptr = f open (target,"w"); /*open file in output mode*/
if (Mfptr)

printf("\n can't open target file for writing \n");

else

size = si/eof(stud); /*find the size of structure*/
printf("\n How many students are there ? \n");
scanf("%d", &n);

for i = 1, i< =n; i+ +)

fflush (stdin); /* empty the input buffer*/
printf("\n Enter the name of student:%d\n",i);
gets(stud.name);
printf("\n Enter the rollno");
scanf("%d", & stud.roll_no);
printf("\n Enter the marks in five subjects:");
for(j=0;j<5;j++)
scanf("%d", & stud.markg[j);
stud.total = 0;

[*computer the total*/
forG = 0;j<5; j++)
stud.total + = stud. markg[jj;

[swrite to file*/
fwrite(&stud, size, 1, fptr);
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fclose(fptr); /"'close file*/

}
}
Q. 7. (b) What are different methods of opening

Ans. A datafilemust beopened beforeit can created or processed. Thefilenameisassociated withthe
buffer area or the stream. The mode of fileutilization i.e., read only, write only or read/write both isalso
specified while opening the datafile. The syntax of library function ‘fopen()’ used to open afileis given
below:

fptr = fopen("filename", "mode");

Here, filename represents the name of the data file a mode specifies the purpose of opening a file.
The filename must be in accordance with the rules for naming files, as per the O.S. in use.

The fopen() function returns a pointer to the beginning of the buffer area associated with the file;
other wiseaNULL value isreturned which is defined in 'stdio.h'.

#include <stdio.h>

main ()
{
FILE* fptr;
fptr = fopen ("TEXT.DAT", "w");
if (fptr)
printf("\n can't open file for writing \n");
else
{
fclose(fptr);
}

fopen () : Creates anew file or opens an existing file for use.

Q.8. Briefly discuss the following:

(a) Macro,

(b) Debugger

(c) Abstract data types,

(d) TCPIIP

Ans. (a) Macro: If asequence of instruction is used frequently in a program, it will be convenient

for the programmer to assign a name to the sequence. Some assemblers have facility to assign a name to
a sequence of instructions. The sequence of instructions to which a name is assigned is called a macro.
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Once a sequence of instructions iswritten and amacro name is assigned to it, the assigned macro name
will be used in the program whenever needed instead of writing the sequence over & over again.

Example:

COWP 2 MACRO ADDRESS
LDA ADDRESS
CMA
ADI 01
ENDM

Here COMP 2 isthe name of the macro. Theword MACRO isto be written in the beginning of the
definition. ADDRESS is a parameter. ENDM is used to end a macro.

(b) Debugger : In computer's terminology the words bugs means errors. To debug means to
eliminate program errors. Debugger is a program that helps in finding and correcting error's in user's
programs. The program debugging and testing are also called verification and validation respectively.

A debugger alows to execute a single statement or a single section of a program at atime. After the
execution of a statement or a section of the program, the values of the variables, the contents of registers
or the code that hasjust been executed or is about to be executed can be displayed. It also allowsto insert
break points.

Programs need through debugging and testing before they are used. There are a number of tool to
debug programs.

(i) Simulators

(ii) Logic analyzers

(iii) Break points

(iv) Trace routines

(v) Memory dumps etc.

(c) Abgtract Data Types : An abstract data type could be defined as mathematical model with a
collection of operations defined on it. A simple example is the set of integers together which the
Operations of union, intersection defined on the set.

The ADTSs are generalization of primitive data types (integer,char etc.) and they encapsulates a
data type in the sense that the definition of the type and al operations on that type localized to one section
of the program. They are treated as a primitive data type outside the section in which the ADT and its
operations are defined.

Animplementation of an ADT isthe tranglation into statements of a programming language of the
declaration that defines avariable to be of that ADT, plus aprocedure in that language for each operation
of the ADT. The implementation of the ADT chooses a data structure to represent the ADT.

(d) TCP/I P: Theinternet isanetwork of networks consisting of thousands of networks spanning the
entire globe. It uses TCP/IP based communication architecture to interconnect different type of LANS.
The TCP/IP architecture consists of five core protocols. This family of protocols is known as "Internet
protocol suite". TCP and IP are two most common protocols of this suite.

(i) 1P (Internet Protocol) i Thisis a protocol used by the internet for transferring messages from
one machine to another. The messages are sent in the form of packets. Each packet consists of 1500, or
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fewer bytes. Thus, IP, uses packet switching to connect multiple LANs within the same building or a
different Sites.

This protocal identifies each network and each computer by a unique fixed address (32 bit). This
addressis used by P to determine the source and destination of a packet

(i) TCP : The TCP provides the logic for ensuring the reliable delivery of data to be exchanged
between the host systems. It collectsthe rel ated packets of amessage or of blocks of dataand placesthem
in proper order. It also checks the vaidity of the packets. Thus, it keeps track of the blocks of datato
ensure reliable delivery to the appropriate application.
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