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Department of Information Technology

Structure for Minor Course

:otT

Sr.

I,
Course
Code

Courses Name Sem. Hours per
week Credit

Examination Scheme

L T P ESE TW Total

I ITMNR3Ol Data Structure
and Algorithms

3rd J 3 75 75

2 ITMNR302 Data Structure
and Algorithms
Lab

3rd 2 I

J

25 25

J ITMNR4Ol Object Oriented
Programming

4th J 15 15

4 ITMNR4O2 Object Oriented
Programming
Lab

4th 2 1 25 25

5 ITMNRsOl Software
Engineering &
Project
Management

5th 3

2

J 75 t5

ITMNR5O2 Software
Engineering &
Project
Management
Lab

5th I 25 25

7 ITMNR6Ol Operating
System

6th J 3 75 75

I ITMNR6O2 Operating
System Lab

6th 2 1 25 25

Total t2 8 t6 300 100 400

ilFqlt!
n HE-t.
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Pre-requisites:
o Programming and Problem Solving I
o Programming and Problem Solving II

Course assessment methods/tools:

PUNE-I.

CreditITMNR3OlCourse Code:

LectirreTvne ofCourse:3 Hr#week(L)Contact Hours:
Examination
Scheme

Solve data structure

TOUNIT-I: (6 Hrs.)



.ta:l .r
stability,

Text Books
I. E. Horowitz, S. Sahni, D. Mehta, "Fundamentals of Data Structures in C**", Galgotia

Book Source, New Delhi, 1995, ISBN 16782928
2. Y. Langsam. M. Augenstin, A. Tannenbaum, "Data Structures using C zpd Q**". 2nd

Edition, Prentice Hall of India, 2002, ISBN-8 l-203-1177 -9.

Reference Books
l. Richard F. Gilberg, Behrouz A. Forouzan, "Data Structures: A Pseudocode Approach

using C++", Cengage Learning, 5th Edition,ISBN 978-8131504925
2. Mark Allen Weiss, "Data structures and Algorithm Analysis in C++ ", Pearson

Education India, 3 edition (2007),ISBN 978-8131714744
3. Hemant Jain, "Problem Solving in Data Structures & Algorithms using C++".

CreateSpace Independent Publishing Platform ( 2017),ISBN 978-l 542396479

4. G A V Pai, "Data Structures and Algorithms Concepts, Techniques and

Applications", McGraw Hill (2017), ISBN 978-0070667266
5. E Balagurusamy, "Object-Oriented Prograntming with C**", McGraw Hill

Education; Seventh edition (2017), ISBN 978-9352607990

E- Books / E- Learning References:
l . lzttps://www. geeksforgeeks.org/
?," https:llwww.tutorialspoint.com/data structures nlgcrithmslindex.htru
3. hfips://www

SEARCHING AND
searching
methods:

Need of
Searching

and sortlng,

methods:Sorting

internal

allofcomparlson sortingand

ADT using sequential and
ADT, Implementation of

ANDSTACK (6Hrs.)
of afiandstack, of implicitConceptConcept

oflinked queu9sorganization, Applications

(GATE, MPSC etc.)(d completeexams, thator wrile the unit):corctentsfrom

t.



Pre-requisites:
o Programming and Problern Solving I
o Programming and Problem Solving ll

Course assessment methods/tools:

List of Experiments:

1. Create an affay to store N integers and find min and max using function
2. Create a Dynamic anay to store N integers and write a menu driven C** program to

perform following operations.
a) Bubble sort
b) Insertion sort

(Note: Analyze and provide comparative study of both the algorithms)
3. Create a 2-D amay to store names of N students and write a menu driven C**

program to perform following operations.
a) Linear search
b) Insertion Sort(Alphabetical order)
c) Binary search

(Note: Analyze and provide comparative study of both the search algorithms)
4. Create Singly linked list to store details of company, like Name,

of employees . Write a menu driven C++ prograur to perform
a) Create a list of N companies
b) Append a new company to the list
c) Add a company to the beginning of list
d) Find no. of Employees, if company name is specified

fol

Irs3lls trlT {AUToNOirlt s)'

Credit: 1

Hours: Tvoe ofCourse: Practical
Examination
Scheme



e) Find Location if company name is specified
(Note: Define a C++ class to represent a List and define member functions for the
listed operations)

5. Design and develop a Stack using sequential representation and write a menu driven
Ct* program to perform following operations.

i. Push operation
ii" Pop operation
iii. Display contents of sta;k

i.
6. Design and Develop a Linear queue using sequrntial representation having max sizg

of 50 numbers with operations as insert/delete items tolfrom it. Write a menlr driven
C++ program to perform following operations.
a) Issue a token number to customer(insert)
b) Serve a Customer(delete)
c) Display token numbers of Customers

Text Books
l. E. Horowitz, S. Sahni, I). Mehta, "Fundamentals of Data Structures in C+*", Galgotia

Book Source, New Delhi. 199.5, ISBN 16782928
2. Y. Langsam, M. Augenstirl A. Tannenbaum, "Data Structures using C znd Q**", 2nd

Edition, Prentice Hall of India, 2002, ISBN-8 I -203-1177 -9.

Reference Books
1. Richard F. Gilberg, Behrouz A. Forouzan, "Da'.a Structures: A Pseudocode Approach

using C++", Cengage Learning, 5th Edition, ISBN 978-8131504925
2. Mark Allen Weiss, "Data structures and Algorithm Analysis in C++ ", Pearson

Education India, 3 edition (2007),ISBN 978-8131714744
3. Hemant Jain, "Problem Solving in Data Structures & Algorithms using Ct*",

CreateSpace Independent Publi shing Platform (20 1 7), I SB N 97 8 - 1 5 4239 6 47 I
4. G A V PAI, "DATA STRUCTURES and Algorithms Concepts, Techniques and

Applications", McGraw Hill (2017), ISBN 978-0C70667266
5. E Balagurusamy, "Object-Oriented Prograrnming with C**", McGraw Hill

Education ; Seventh edition (20 17), ISBN 978 -9 3 52607 99 0

E- Books / E- Learning References:
https : liwww. eeeksforqeeks.org/
hfips:iiwww.tutorial rithms/index.htm
!:ttp s : //www. codechef. com/certifi cati data-sti uctures-and-al gorithms/prepare
lefips:l'www.codespaces.com,/best-datalstructures-and-algorithrns-courses-
ctrasses.html# 1-data-structures-and-algorithms-specialization-proEram-coursera
lattps : //www. code spaces. com/best-data- structure s-and-algorithms-courses-
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Pre-requisites:
o Programming and Problem solving -I
o Programming and Problem solving -lI

Course assessment methods/tools:

alssHls iolT {

r
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Course Code: ITMI\{R4o1

Lecture3 llrsAveek (L) Type ofCourse:Contact Hrs.:
Examination
Scheme

End Sem Exam
T5Marks

(6 Hrs.)
to Procedural-Oriented and

Procedural Programming, Noed of
Object-Oriented Programming (ooP):
Inheritance,

a an

with with
.data, Static methods, Constructors,

class

this keyword Using Object as



Text Books:
1. Object Oriented Programming Using Java,E. Balaguruswamy,Tata McGraw Hill
2. Programming with Java, E. Balaguruswamy , Tata McGraw Hill

Reference Books:
l. Timothy A. Budd , An lntroduction to Objec' Oriented Programming, Addison-

Wesley

2. The Complete Reference, .iava 2 (Fourth Edition), Herbert Schild, TMH.
3. Object-Oriented Programming and Java by Danny Poo (Author), Derek Kiong

(Author), Swarnalatha Ashok (Author)Springcr; 2nd ed. 2008 edition (12 October

2007), ISBN- 1 0 : 1 846289 629, ISBN- I 3 : 97 8- 1 84 62 E9 620,2007

4. Object-Oriented Design Using Java, Dale Skrien, McGraw-Hill Publishing, 2008,

tsBN - 007 7 423097, 97 80077 423094.
5. UML for lava Programmers by Robert C. Martin, Prentice Hall, ISBN

0131428489,2003.

E- Books / E- Learning References:
https://www.w3 schools.com/javalj ava,oop.asp

://www -ln- al

ect-oriented
https://www. guru99.com/-i ava-oops-concept

Assrrs l0lT (luroNollotsf
PUHE +*

Introduction, Need of
Method

UI{IT-IV: ABSTRACT CLASSES AND INTERFACE (6 IIrs.)
Using Abstract methods and Class. Definrng an Interface. Implementing
Interfaces. Applying lnterfaces, variables in Interfaces, Interfaces can be

Interfaces, Nested

Exception Types, Uncaught
try Statements, Creating

ofErrors, errors,Types
and catch,Using try

our 0wn
complete

GATE:Unit I

1.

2.

-).

4.



Pre-requisites:
o Programming and Problem Solving -I
o Programming and Problem Solving -II

Cou rse assessment methods/tools:

List of Experiments
1. Study of different modern tools and Installation of JDK and Java IDE like Netbeans or

Eclipse
2. Design a class for student entity and consider reler,ant abstract data. Aecept and display

the data for 5 objects using array ofobjects.
3. Design a class 'Complex 'with data members for real and imaginary part.Provide default

and Parameterized constructors. Write a program to perform arithmetic operations of two
conrplex numbers.

4. ldenti$ commonalities and differences between Publication, Book and Magazine
classes. Title, Price, Copies are common instance variables and saleCopy is common
method. The differences are, Bookclass has author and order Copies0. Magazine Class
has orderQty. Currentissue, receiveissue0.Write a program to find how many
the given books are ordered and display total sale of pulrlication

5. Design and develop inheritance for a given case study, identiff obj
and implement inheritance wherever applicablc. Employee class

&.



Ernp_id, Address, Mail_id, and Mobile*no as menrbers. Inherit the classes, Programmer,

Assistant Professor, Associate Professor and Professor from employee class. Add Basic
pay (BP) as the member of all the inherited classes u,ith97oh of BP as DA, l0 % of BP

ur"ffifA, lTyo of BP as PF,0.l% of BP for staficlub fund. Generate pay slips for the

employees with their gross and net salary

6. Oesign a base class shape with two double type values and member functions to input the

data and compute_ar"uf n r calculating area of figure. Derive two classes' triangle and

rectangle. Make compute_area0 as abstract function and redefine this function in the

derived class to suit theii r"qri..-"rts. Write a program that accepts dimensions of

triangle/rectangle and display calculated area. Imple-nent dynamic binding for given case

study.
7. lmplement a program to handle Arithmetic exception, Array Index Out OfBounds-The

user enters two numbers Numl and Num2. The division of Numl and Num2 is

displayed. If Numl and Num2 were not integers, the program would throw a Number

foimat Exception. lf Num2 were zero, the program would throw an Arithmetic

Exception. Display the exception.
8. Using all concepts of Object-Oriented progra'ntning develop a solution for any

application contains following operations such as

a) creation of database b) Addition of data c) Deletion of Data

d) Updation of Data e) Display of Data

Text Books:
Programming with Java, E Balagurusamy,Tata N'IcGrarv Hill

Reference Books:
l. Introduction to Java Programming (Comprehensive Version), Daniel Liang, Seventh

Edition, Pearson.

Z. Programming in Java, Sachin Malhotra & Saurabh Chaudhary, Oxford University

Press.

3. Murach's Beginning Java2, Doug Lowe, Joel Murach and Andrea Steelman, SPD.

4. Core Java Volume-I Fundamentals, Eight Erlition, Horstmann& Cornell, Pearson

Education.
5. The Complete Reference, Java 2 (Fourth Edition), Herbert Schild, TMH.

6. .lava Programming, D. S. Malik, Cengage Leaming.

E- Books / E- Learning References
https ://www.w3 schools.com/i avali ava oop.asp

va/

1.

2.

-') -

4.
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Topics covered:

Pre-requisites:
o Project based Learning I
o Project based Learning II

Course assessment methods/tools:

UNIT-I: INTRODUCTION TO SOFTWARE ENGINEERING (6 hrs.)

Nature of Software, Software Process, Software Engineering Practice, Generic Process

Model. Waterfall Model, Incremental Process Models, Evolutionary Process Models,
Concurrent Process Models, Spiral Model, The Unified Process, Phases of the Unified
Process

BOS.INFOR$'AT!ON
AISSMS ICIT

Fiii':-t-

751 End Semester Exam Extemal

t,

Course Code: ITMNRSOI

To,iexplain the nature of

requirements
audit and closure to projectTo apply planning, execuhon,

To learn the basics of software project management.

Select and Apply

Analyze software

Discuss

Discuss

cycle ofthe project

the IT



Requirements Capturing: Requirements Engineering (Elicitation, Elaboration. Negotiation.
Specification, validation),UML models: Use case diagram and Class diagram, State
dirgrams, Activity Diagram,software Requirement Specification (SRS) Structure of SRS,

UNIT -II: REQUIREMENT ANALYSIS (6 hrs.)

Writing a SRS, Structured SRS for online shopping

Project initiation, Planning Scope Management, Creating the Work Breakdown Structure,
Eflbrt estimation and scheduling: Importance of Prcject Schedules, Estimating Activity
Resources, Estimating Activity Durations, Developing the Schedule using Gantt Charts,
Planning Cost Management, Estimating Costs, Types of Cost Estimates, Cost Estimation
Tools and Techniques

UNIT.III: PROJECT PLANNING AND ESTIMATION (6 hrs.)

UI\IT- MANAGEMENT

BusinessObjecti Project

IV SOFTWARE PROJECT h6 rs.( )
toIntroduction Software Project ContractManagement: Activities CoveredManagement, hv

Software ect MethodsProj Management, andPlans, Methodologies, Stakeholders, Setting
VES, Case, andSuccess, F ailure,

Categorizing Risk,skRi Introduction, ofManagement- Framework for with sk,Ridealing
Risk 8. Risk

Software configuration Management: SCM basics, SCM repository, SCM process, SCM
tools such as GitHub.

Ul\IT-V: RECENT
MANAGEMENT(6 h

TRENDS IN SOFTWARE
rs.)

ENGTNEERING AND PROJECT

software trends:Emerging engrneenng evolution,technology process collaborativetrends,
test-drivendevelopment, softwaredevelopment, global development challenges

ectProj trends: ERPManagement BasicCRM, l\u andconcepts, SAPvantages limitations,
Business International ect Case studies.

GATE

contents foired rSyllabu requ exams TEcompetitive MPSC(GA etc.)(!f
ttunit ,.tcomplete then write "unilapplicable 1/2/. or thewriteonly contents lhatfrom

Unit ryUnit[,

Text Books
L' Roger S Pressman, Software Engineering: A Practitioner's Approach, Mcgraw-Hill,

ISBN: 0073375977, Seventh or Eighth Edition.
2' Bob Hughes. Mike Cotterell and Rajib Mall: Software project Management

FifthEdition. Tata McGraw Hill, New Delhi.
3 Joseph Phillips, IT Project Management -On Traci. fiom Start to Finish, Tata Mc Graw-

Hill, ISBN 13:978-0-07 t06727 -O,ISBN-10: 0-07 _t 06727 _2.

Reference Books
3'. Pankaj Jalote, Software Engineering: A precise Approach, wiley India, ISBN:

9788t26523115.
2. Marchewka, Information Technology project Management, wiley India, ISBN:

9788126s43946.
3. chris Dawson with Ben Straub, Building Tools with GitHub, o,Relly, Shroff

ISBN: 978-93 -521 3-333-8.
4. C. Michael Pilato, Ben colhns-Sussman and Brian Fitzpatrick, version

subversion,O' Relly, Shroff publishers, ISBN: 97 g_ g 
1 - g40 4-_7 Zg -g.

s. P.C. Tripathi, P.N. Reddy, principles of lvlanagement, Tata
Private Limited,ISBN: 97g0071 333337.ISBN: 007 1333339.

trLii;1: -1

UPSC,



E- Books / E- Learning References

i

2.

J.

eo%2Oresolved.
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I Term Work Internal 25

Pre-requisites:
. Project Based Learning- I. Project Based Learning- II
Course assessment methods/tools:

Practical:

Assign the case study AS a detailed statement of problem to group of Z-J students which
demonstrates the knowledge of students ln software engineering. Laboratory work will be
based o11 course syllabus with following experimen ts The mentor ls sed to

ect teams latest
suppo

pro.l to practice process models and software engmeermg principles
T'he topic must be decided ln consultation with a mentor

l. Selection & application of Software process model.
2. Preparation of Software Requirement Specification (SRS )

FiiNE'-1.

Type ofCourse: Practical

disciplined
various application domains,

process models.
To describe methods and analyzing software
requirements
To apply planning, execution, tracking, audit and closure to project
To learn the basics of software project manag,.ment.
To explain current and future trends and practices in the IT industry.

Select lifecycle model of software

Discuss
cycle ofthe project

a



3. Prepare software project planning & design UML diagrams.
4. Preparation of Risk Mitigation,Monitoring & Management plan (RMMM).
5. Use of metric to estimate the software project cos1.

Text Books
l. Roger S Pressman, Software Engineering: A Practitioner's Approach, Mcgraw-Hill.

ISBN: 0073375977, Seventh or Eighth Edition
2. Joseph Phillips, IT Project Management -On Track from Start to Finish, Tata Mc

Graw-Hill, ISBNl 3:978-0-07 106727-0, ISBN-10: 0-07-10 6727 -2.

Reference Books
l. Pankaj Jalote, Sofcware Engineering: A Precise Approach, wiley India, ISBN:

9788126523115.
2. Marchewka, Information Technology Project lVlanagement, Wiley India. ISBN:

9788126543946.
3. Chris Dawson with Ben Straub, Building Tools with GitHub, O'Relly, Shroff

publishers, ISBN: 97 8-93 -5213-333-8.
4- C. Michael Pilato, Ben Collins-Sussman and Brian Fitzpatrick, Version.Control with

s ubversion, O' Rel ly, Shroff publishers, IS BN : 97 B-8 i -8404 -7 ZB -8.
5. P.C. Tripathi, P.N. Reddy, Principles of Management, Tata McGrew Hill Education

Privare Limited,ISBN: 9790071 333337,ISBN: 007 1333339.

TECH}IOLOGY
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:l 40

60

,Sem

Semester Examination
lnternal
External2.

Pre-requisites:
. Digital Electronics and Computer Organization
. Data Structures and Algonthms
Course assessment methods/tools:

Topics covered:

UNIT I: INTRODUCTION TO OPERATING SYSTEM [6 Hours]
Introduction: Basics of Operating Systems: Definition - Generations of Operating systems

Types of Operating Systems, OS Service, Systerr Calls, OS structure: Layered,
Mono Microkernel

CHA
BO3-!NFORNIATION

Al$Siilli i0lT {A
r ui{('- I

,:

To explain consideration for
different
To explain concept

system and design

algorithm.



Process State transitions , Process Control Block,Context
- Types of threads Process Scheduling: Definition ,

Schedulers ,Scheduling criteria : CpU utilization,
Turnaround Time, Waiting Time, Response Time (Definition only)

Process

Throughput,

UNIT II: PROCESS MANAGEMBNT AND [6 Hours]
Process Management Processes: Definition Process states

switching - Threads - Concept
of multi threads , Benefits of threads
Scheduling objectives ,Types of

: Pre _SJF_RRand Non
UNIT III: PROCESS SYNCHRONIZATION
[6 Hours]
Deadlocks: Definition, Deadlock characteristics, Deadlock Prevention, Deadlock
Avoidance :banker's algorithm, Deadlock detection and Recovery Interprocess
Communication Race Conditions, Critical Section, Mutual Exclusion, Hardware Solution,
The Producer Consumer Problem, Semaphores, Event Counters, Monitors, Message
Passing, Classical IPC Problems: Reader's & Writer Problem, Dinning philosopher
Problem.

AND CONCURRBNCY CONTROL

I/o Management Principles of vo Hardware: vo devices, Device
of I/O Software: Goals ofaccess handlers Device drivers

MANAGEMENT
PhysicalBasic Memory Management: Dufinition,

allocation: Contiguous Memory allocation variable
tition C<,mpaction,Paging: Principle

Protection
Virtual Memory:

bitWorking
policies:

w MEMORY ursHo[6:

Memory Management andLogical
address ffioP, Fixed andMemory

Internal Externaland andpat fragmentation of
allocation Hardwareoperation Page for andsupport pagrng sharing

of BDisadvantages aslcs Vof irtualpagrng. Hardware andMemory
structurescontro ofLocality reference, Sfault,Page ot, Dirtv pagelDirry

Demand paging (Concepts only) Page Replacement F lnirstOptimal (oPr)
First Out Second Chance Not(FrFO), used and(SC), Leastrecently (NRU) usedRecentlv

UNIT V: I/O MANAGEMENT [6 Hours]
controllers, Direct

complete unit is applicable
unit):
GATE:Unit I to Unit 5

uunit t/2/..
Iabu contentsSy for comrequired sexampetitive TE,(GA MPSCUPSC, ifetc.)(

,,then write writeoronly contentsthe thatfrom

l. William Stallings, Operating System: Intemals and Design Principles, prentice Hall.
ISBN-r 0: 0-13-38059r-3,ISBN-13: 978-0-13-38059r -8, 8th Edition

2. Abraham Silberschatz, Peter Baer Galvin and Sreg Gagne, Operating System
Concepts, WILEY,ISBN 979-l -l l g-06333_0 , gth Edition

t

Reference Books:
1. Andrew S. Tanenbaum& Herbert Bos, Modern Operating System, Pearson, ISBN-I3:

97 801 33592221, 4rh Edition
2- Harvey M. Deitel, operating Systems, Prentice Hail, ISBN-10: 0131g2g274, isgN-t::

978- 013 1828278.
3. l[omas w. Doeppner, operating System in depth: Design and programming,

ISBN: 97 8- 0-47 1 -65723-8.

Text Books:

E Resource
I . Irffi pr,//r*por ito.y 

" 
di nr r. u.. i d/do.r/uj arlop..uti, s_Syrt.*.pdf

2. https ://nptel. ac. inlcours es/ I 0 6 I I 02 I I O 6 I OZ 132 I #
3. https:/inptel.ac.inlcours esl 106l106l 1061061441 AtstMS totT (AUTONoMousl,

PUi,.JE-1.

SCHEDULING



Term Work

Pre-requisites:
. Digital Electronics and Computer Organization. Data Structures and Algorithms *"fu.,

Course assessment

Internal

List of Experiments:
L Shell programming to handle library database.
2. Process control system calls: The demonstration of FORK and WAIT system calls

along with zombie and orphan states.
J Thread synchronization using counting semaphores. Application to demonstrate

producer-consumer problem with counting semaphores and mutex.
4 Deadlock Avoidance Ursirg Semaphores: Implement the deadlock- fiee solution

Dining
to

Philosophers problem to illustrate the problem of deadlock and/or starvation
that can occur when many synchronized threads are competing for limited

5 Inter communication
resources

proc ES S ln Linux uslng following
a. Pipes: Full duplex communication between parent and child processes. Parent
process writes a pathname of a file (the contents of the file are desired) on one to
be read by child and child

prpe
process process wlites the contents of the file on second

output.

BOS-INFORMATlON

Alssttls lclT { A' Jr0l'i t'}

i:" :l {{ " '..*1.

plpe to be read by parent process and displays on standard

{ourse Code:

Contact }frs.: Hrslweek

Examination

,

To learn shell

m user
like processes, threads.

with the
space like aoncur:rency

Process Commun ication.

concepts in user



b. FIFOs: Full duplex communication between two independent processes. First
process accepts sentences and writes on one pipe to be read by second process and
second process counts number of characters, number of words and number of lines in
accepted sentences, writes this output in a text file and writes the contents of the file
on second pipe to be read by first process and displays on standard output.

Text Books:
I. William Stallings, Operating System: Internals and Design Principles, Prentice Hall,

ISBN-10: 0-13-380591-3, ISBN-13: 978-0-13-380591-8, Sth Edition
2. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, Operating System

Concepts, WILEY,ISBN 978-1-l l8-06333-0 , lth Edition

Reference Books:
I . Andrew S. Tanenbaum& Herbert Bos, Modern Operating System, Pearson, ISBN-13:

97801 33592221, 4th Edition
2. Tom Adelstein and Bill Lubanovic, Linux System Administration, O'Reilly Media,

ISBN- I 0: 0596009526, ISBN- t3: 978-0596009526.
3. Mendel cooper, Advanced shell Scripting, Linux Documentation project.

rrltT
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