Minutes of the BOS meeting: M.Sc in Information Technology
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School of Basic Seiences, CSIM University, Kanpur

An online meeting of Board of Studics for M.S¢ in Information Technology to be started in
the School of Basic Scicnces was held on 13/05/2022 at 3:00 pm (o discuss the syllabus of
upcoming course “NM.SC in Information Teehnolopy™ from the academic year 2022-2023 in the
School of Basic Sciences. The following members (as approved by the Vice Chancellor, CSIM
University) attended the meeting, ‘

1. Prof. Narendra Kohli, Professor & Head, Computer Science & [ingincering, HBTU, Kanpur,
External member

Dr. Pawan Kumar Tewari, Assistant Professor, Computer Science & Engineering, 1ET,
Lucknow , External member

3. Prof. R Dwivedi, Dircctor, School of Basic Sciences CSIM University Kanpur
4. Dr. Rashi Agarwal, Head, Department of Information Technology, UIET, CSIM

Kanpur
5. Dr. Alok Kumar, Department of Computer Science & [ingineering,

Kanpur
6. Dr. Anju Dixit, Deputy Director, School of Basic Sciences CSJM University Kanpur

The syllabus was discussed in detail. Some major correclions were suggested which have
been incorporated accordingly. BOS recommends the enclosed syllabus to be implemented for in

M.SC Information Technology Coursce.
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Proposed NEP Programme Structure for M.Sc. IT

Total Marks: 2200
Total Credits : 100

First Year Second Year
1" Semester | 2" Semester 3" Semester 4" Semester
|_Paper/Type Credit | Paper/Type [ Credit | Paper/Type Credit | Paper/Type | Credit
Unix and ¢ -
Progr;gm\in ! Data # Introductionto | 4 Probability and >
g =
Core Structure PYTHON Statistics for
using C Computer
Cols Core Science
Core
Computer . Computer 4 Design and | 4 ﬁ?;lf;llc I:ll'lce .
Organization Networks Analysis of =
Core Core Algorithms Core
Core
Operating 4 Theoryof | 4 DataMining | 4 Computer Vision | 5
System Computation Core and Image
Recognition
Core Core gn
Core
Discrete 4 4 4 5
Mathematics Elective-1 Elective-2 Elective: 3
Core
onmicnet-mmell [ Data * PYTHONLab |4 |- )
C g & Structure
ore L Core
Core
Research - Research 8 Research - Research 8
Project Project Project Project
Total credits 20 28 20 28
Minor elective from other department faculty to be taken in I year only(I" or I" semester )
Minimum 52 48
credits
annually

*Research Project will be evaluated in the second and fourth semester.
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First Semester

Total Marks: 500

Subject Code

Subject Title Core/Elective| Credits
MIT101 Unix and C Programming 4
Core
MIT102 Computer Organization 4
Core
MIT103 Operating System 4
Core
MIT104 Discrete Mathematics 4
Core
MIT105 Lab Unix and C Programming) 4
Core
MITE06 Research Project )
Total 20
X
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Total Marks: 700
Second Semester

SubjectCode SubjectTitle Core/Elective | Credits
MIT201
I Data Structure using C Core 4
MIT202
Computer Networks Core 4
MIT203 Theory of computation Core 4
MIT204 4
/MIT205/MIT206 | Elective-1 Elective
MIT207
Data Structure Lab Core 4
MIT208 Research Project . 8
Total 28

*List of Elective-1

MIT204- Database Management Systems ( DBMS )
MIT205- Software Engineering

MIT206- Numerical Computing



Total Marks: 500

Third Semester

Subject Subject Title Core/Elective| Credits
Code
MIT301 Introduction to PYTHON Core 4
MELSG2 Design and Analysis of Algorithms Core 4
MIT303 Data Mining 4
Core
MIT304/MIT 4
305/MIT306 | Elective-2 Elective
MIT307 | by THON Lab ore 4
MIT308 Research Project -
Total 20

*List of Elective-2-

MIT304-Wireless Sensor Networks
MIT305-Network Security
MIT306- Information Retrieval




Fourth Semester

Total Marks: 500

Subject Subject Title Core/Elective | Credits
Code
MIT401 Probability and Statistics for Computer Science | Core 5
MIT402 Artificial Intelligence Core 3
MIT403 Computer Vision and Image Recognition Core 5
MIT404/MIT | Elective- 3 Elective 5
405/MIT406
MIT407 Research Project ) 8

Total 28

*List of Elective-3
MIT404- Machine Learning
MIT405-DEEP LEARNING
MIT406 -Internet of Things



Course Code: MIT-101
Course Name: Unix and C Programming

Brenkup: 4 -0 -0

Course Details:

Unit 1

The Free Software Movement, Open-source definitlon, Open-source business
strategy, Problem Solving and Its tools, Flow chart, Pseudo code, Modular
programming. Fundamentals of Unix Operating System, Login & Password,
Different Commands, Unix directory, Structure and working with cIIwglurlun, Vi-
editor, Basic Structure and execution of (' programs, Constants, Variables, and
Data Types and various type of declarations, Different type operators and

Expressions, Evaluation of Expressions, Operator Precedence and Associability,
Mathematical Functions.

Unit 11

Managing Input and Output operations, Decision Making and Branching, Deciglon
Making and Looping. One - dimensional Arrays and their declaration and
Initializations, Two-dimensional Arrays and their initializations, Multidimensional
Arrays, String Variables, Reading and Writing Strings, Arithmetic Operations on

characters, Putting Strings together, Comparison of Two Strings, String - handling
functions.

Unit 111

Need and Elements for user —defined Functions, Definition of Functions, Return
values and their types, Function calls and Declaration, Arguments and
corresponding return values, Functions that return multiple values, Nesting of

functions, Recursion, Passing arrays and strings to functions, The Scope, Visibility
and Life time of variables.

Unit IV

Defining Structure, Declaring Structure Variable and Accessing Structure
Members, Initialization of Structure, Comparing Structure Variables, Operation on
Individual Members, Arrays of Structures, Structures within structures, Structures
and Functions, Unions, Size of Structures, Bit Fields,

Unit V

Pointers to Functions, Pointers and Structures, Fi

le Management in C. use of fopen(),
fclose(),Formatted file 1/0, Searching through fi

les using fseek(), fiell(), rewind().

Textbooks and References:

I
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Kernighan K. R., Ritchie D. M., - The C Programming Language, Ansi C Edition, Prentice
Hall, India

E. Balagurusamy — Programming in ANSI C, 3“Edn. , TMH, New Delhi :2004
N. Kanthane — Programming with ANSI and

TURBO C, Pearson Education, New Delhi;

Y. Kanetkar — Let us C, 4t Edition, BPB Publication » New Delhi;2002
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Course Code: MIT-102
Course Name:
Course Details:

Breakup: 4-0-0
Computer Organization

Unit |

Brief review of digital logic, Boolean algebra, flip flops, etc.
Data Representation: Integer representation-- number systems (binary, octal, Decimal,

Hexadecimal), 1’s and 2’s Complements, Floating point numbers - - IE standard,
normalization.

Unit I1

Computer Arithmetic: Half adder, Full adder, ripple carry and carry look-ahead adders,
Multipliers
Booth’s algorithm. Processor Organization, Registers, Instruction cycle, ALU design,

Instruction set of a processor, types of operands, types of operations, addressing modes,
instruction formats.

Unit I11

Memory: RAM, ROM, DRAM Vs SRAM, Organization of memory cells inside a

memory chip, Interfacing of memory with processor; Cache memory - mapping function
emplacement algorithm, Write policy.

Unit IV

Input Output Organization: Program controlled, Interrupt driven (priority interrupts
Daisy chaining), Direct memory access.

Control Unit: Micro—operations - - hardwired implementation, Microprogramming.

UnitV

Computer Peripheral Organization: Keyboard, Monitor, Hard disk, CD-ROMs, Printers,
etc. '

Textbooks and References:
1. V.C. Hamacher, Z.G. Vranesic and S.G.Zaky, Computer Organization, Fourth Edition, McGraw
Hill, 1996. Patterson, Computer Organization & Design.

v N

Stalling — Computer Organization & Architecture PHI

David A Paterson and John L. hennery — Computer Organization & Design Harcourt Asia.
Morris Meno — Computer System & Architecture (TMH)

Pal Chaudhari- Computer Organization & Design (PHI)




Course Code: MIT-103
Course Name: Operating System

Breakup: 4-0-0

Course Detalls:

Unit |

-

Introduction and history of operating system

Process _ .

|T?CL.S.S Management: Process Synchronization and mutual exclusion, Two process
Solution and Dekker’s algorithm, semaphores monitors, Examples (Producer —
consumer, reader- writer, dining philosophers, etc.)

Unit 11

CPU Scl?cduling: Multiprogramming and time sharing, Scheduling approaches
(shortest—jobfirst, first—in-first—out, Round Robin, etc.)

Unit 111

Deadlock:  Modeling, detection and recovery, prevention and avoidance.

Interprocess communication: Shared memory, message passing pipes.

Unit IV .
Input/ output: Devices controllers and device drivers, disk scheduling, other devices
Memory Management: with and without swapping, virtual memory- paging and
segmentation, pagereplacement algorithm, Implementation.

Unit V

File System: FS services, Disk source management, Directory and data structure
Security, Protection, Access right.

Textbooks and References:
. A.Silberschatz and P.B. Galvin, Operating system concepts, Addition Wesley, Fourth edition,
1994, (reprinted 1995)

bW

Harris Schaum’s outline operating System TMH
Tanenbaum — Advanced operating System
Milan Milankovic — Operating System

stallings — Operating System

6. Crowley — Operating system design.
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Course Code: MIT-104

Course Name: Discrete Mathematics
Course Details:

Breakup: 4-0-0

Unit I Sets, Relations & Functions: Property of binary relations, equivalence, compatibility,

partial ordering relations, Hasse diagram, functions, inverse functions, composition of
functions, recursive functions.

Unit IT Mathematical Logic: Logic operators, Truth tables, Theory of inference and deduction,

mathematical calculus, predicate calculus, predicates and quantifiers.

Unit [T Boolean Algebra: Truth values and truth tables, the algebra of propositional functions,

Boolean algebra of truth values.

Unit IV Combinatorics & Recurrence Relations: Permutation, Combination, Principle of Inclusion

and Exclusion, Recurrence Relations, Generating Functions.

Unit V Graph theory: Basic Concepts of Graphs and Trees, Adjacency and Incidence Matrices,
Spanning Tree, Transitive Closure, Shortest Path, Planar Graphs, Graph Coloring, Eularian
and Hamiltonian graphs, Applications of Graph Theoretic Concepts to Computer Science
Introduction to Grammar and Languages, Regular Expression, Machines Recognizing
languages: Finite State Automata: Deterministic and non-deterministic.

Text Book and References:

1. J. P. Trembley and R. P. Manohar, Discrete
Computer Science, McGraw Hill.

. N. Deo, Graph Theory with Applications to Engineerin

Mathematical Structures withApplications to

g and Computer Science, PHI.
. C.L.Liu, Elements of Discrete Mathematics, McGraw-Hill.

2
3
4. K. Rosen, Discrete Mathematics, Tata McGraw Hill.,
5

. K. L. P. Mishra, N. Chandrasekaran, Theory of Computer Science: Automata,Languages
and Computation, PHI.
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Course Code: MIT-105

Course Name: Lab Unix and C Pro
Course Details:

C programs
1. Write a C program to display
2. Write a C program to add two

Breakup: 0-0-4
gramming

‘This is my first C Program”.

1 numbers (2 and 6) and display its sum.

% Wr!te a C program to multiply two numbers (4 and 5) and display its product.

4. Write a C program to calculate area and circumference of a circle.

5. Write a C program to perform addition, subtraction, division and

multiplication of two numbers.

6. Write a program to calculate simple and compound interest.

7. Write a program to swap values of two variables with and without using third variable.
8. Write a program to display the size of every data type using “sizeof” operator.

9. Write a program to illustrate the use of unary prefix and postfix increment and
decrement operators.

10. Write a program to input two numbers and display the maximum number.

11. Write a program to find the largest of three numbers using ternary operators.

12. Write a program to find the roots of quadratic equation.

13. Write a program to input name, marks of 5 subjects of a student and display the name of
the student, the total marks scored, percentage scored and the class of result.

14. Write a Program to Search an element in array.

15. Write a Program to perform addition of all elements in Array.

16. Write a Program to find the largest and smallest element in Array.

17. Write a Program to reverse the array elements in C Programming.

18. Write a Program for deletion of an element from the specified location from Array.
19. Write a Program to access an element in 2-D Array.

20. Write a program for addition of two matrices of any order in C.

21. Write a Program to multiply two 3 X 3 Matrices.

22. Write a program to read a string and check for palindrome without usin
string is palindrome if its half is mirror by itself eg: abcdcba).

23. Write a program to accept a string and count the number of vowels present in this
string.

g string related function (a




Course Code: MIT-201 Breakup: 4-0-0
Course Name: Data Structure using C
Course Details:

Unit 1 . . ) isi d
Basic concepts and notations, Mathematical background, Revision of arrays an
pointers, Recursion and implementation of Recursion

Unit 11 . :

Stacks and Queues : Sequential representation of stacks and queues

Lists: List representation techniques, Dynamics Storage e}llocati?n,
Representation of stacks and queues using linked list, operations on linked list,
Introduction to Doubly linked list.

St Sorting Algorithms: Insertion sort, Bubble sort, Quick sort, Merge sort, Heap
sort, Shell sort, Time and Space complexity of sorting algorithms
Tables: Searching sequential tables, Index sequential searching, Hash tables,
Heaps.

Unit IV . s . . : ;

Trees: Definition and basic concepts, Linked tree representations, Binary tree
traversal algorithms,(Preorder, Inorder, Postorder), Binary search tree, Insertion
and Deletion in Binary search tree, Multiway search trees, B trees, B+ tree and
their applications, Digital search trees and Trie structure.

Unit V

Graphs: Introduction to Graphs, Implementation of Graphs, Depth first search,
Breadth first search. Introduction to External Sorting

Text Books and References:

1. Y. Langsam, M.J. Augenstein and A.M. Tenenbaum, Data Structure Using
C and C++. Second Edition, Prentice Hall of India, 1997.

2. John R. Husband — Schaum outline Data structure with C++, McGraw Hill

w

Lafore — Data structure & Algorithms in Java, (BPB Publication)

4. Sartaj Sahni - Data structure, Algorithms & application in C++ (McGraw Hill)




Course Code: MIT-202
Course Name:

Breakup: 4-0-9
Computer Networks

Course Details:

Unit I

Introducti.on: History and development of computer networks, Local area networks,
Metlfopohtan area networks, wide area networks, networks topologyISO/OSI seven layer
architecture, connectionless versus connection oriented.

Unit II

Data. Corpmunication: Data encoding and transmission, data link control,
Multiplexing, packetswitching, LAN Architecture, LAN Systems (Ethernet, Token
Ring), Network devices switches,Gateways, Routers

Unit III

Physical Layer: transmission media, analog transmission, digital transmission.

Data link layer: framing error detection and correction, stop-and wait protocol, sliding
window protocols, HSLC protocol.

MAC Layer: Aloha protocols, CSMA/CD: Ethernet, token ring, token bus Logical link
control, Bridges and switches, FDDI, fast Ethernet, FDM, TDM.

Unit IV

Network layer: Virtual circuit, datagrams, Routing Algorithms shortest path, distance
vector, link state routing, flooding, hierarchical routing, congestion control algorithms.
Internetworking tunneling, Encapsulation, Fragmentation. Multicasting, Inter network
protocols (IP) — header structure, addresses, option, etc. Routing protocols, (Example:
RIP, HELLO, OSPF, BGP)classless Inter- domain routi9ng other protocols, ICMP,ARP,
RARP,BOOTP,DHCP.

Unit V

Asynchronous Transfer mode (ATM); cell format, connection setup, switching, quality
—of —services, ATM adaptation layers.

Text Book and References:

NN =

A.S. Tannenbaum, Computer network, Third Edition, PHI 1996.
Shillings— Data Communication and Networks.

Behrouz A. Foreran — Data Communication and Networks. (TMH)
Black — Computer Network (PHI)

Nance — Network Programming in C (PHI)




Course Code:

MIT-203 Breakup: 4-0-0

Course Name: Theory of Computation
Course Details:

Unit 1

l:‘ormal Language and Grammar: Production systems, Chomsky Hierarchy, Right
linear grammar and Finite state automata, Context free grammars, Normal forms,
Derivation trees and ambiguity.

Unit IT

Finite state Automata: Non deterministic and deterministic FSA, NFSA with' €-
moves, Regular Expressions, Equivalence of regular expression and FSA, Pumping
lemma, closure properties and decidability, Myhill - Nerode theorem and
minimization, Finite automata with output.

Unit ITI

Pushdown automata: Acceptance by empty store and final state, Equivalence
between pushdown automata and context-free grammars, Closure properties of
CFL, Deterministic pushdown automata.

Unit IV

Turing Machines: Techniques for Turing machine construction, Generalized and
restricted versions equivalent to the basic model, Godel numbering, Universal
Turing Machine, Recursively enumerable sets and recursive sets, Computable
functions, time space complexity measures, context sensitive languages and linear
bound automata.

Unit V

Decidability: Post's correspondence problem, Rice's theorem, decidability of
membership, emptiness and equivalence problems of languages.

Text Book and References:

1. J. E. Hopcraft, R. Motwani, J. D. Ullman, Introduction to Automata Theory, Languages

2
3.
4

and Computation, Pearson.
. H.R. Lewis, C. H. Papadimitrou, Elements of the Theory of Computation, PHI.
P. Linz, An Introduction to Formal Language and Automata, Narosa Publisher.

K. L. P. Mishra, N. Chandrasekaran, Theory of Computer Science: Automata,Languages and
Computation, PHI.




Course Code: MIT-204

Course Name: Database Mana
Course Details:

Breakup: e
gement Systems, DBMS

Unit 1

Introduction: Database §

ystems, View of Data Models, Database Languages,
DBMSArchitecture, Datab

ase Users and Data Independence.

Unit II

ER Modeling: relation types, role and Structural Constraints, Extended ER

ModelingFeatures, Design of an ER Database Schema, Reduction of ER Schema
to Tables.

Relational Model: Relational Model Concepts, Relational Algebra.

Unit ITI Introduction to SQL: SQL data types and literals, Types of SQL commands,

SQL operators, Tables, views and indexes, Queries and sub queries, Aggregate
functions.

Unit IV .
Relational Database Design: Functional and multi-valued Dependencies,
DesirableProperties of Decomposition, Normalization up to 3 NF and BCNF.

Unit vV . . .
Selected Database Issues: Security, Transaction Management, Introduction to

QueryProcessing and Query Optimization, Concurrency Control, and Recovery
Techniques.

Text Book and References:

C. J. Date, An Introduction to Database Systems, Vol I & II, Addison Wesley.
A. Silberschatz, H. F. Korth, S. Sudarshan, Data Base System Concepts, McGraw Hill.
J. D. Ullman, Principles of Database Systems, Galgotia.

R. Elmasri, S. B. Navathe, Fundamentals of Database Systems, Pearson Education
Asia.

R. Ramakrishnan, Database Management Systems, McGraw-Hill Education.
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Course Code: MIT-205
Course Name: Software
Course Details:

Breakup: 4-0-0
Engineering

Unit I .
Introduction to Software Engineering: Definition, Software development

and life-cyclemodels, CMM, Software Quality, role of metrics and
measurement,

Unit IT Requirements Analysis and  Specification: SRS  Building

Process,Specification Languages, Validation of SRS, metrics, monitoring and
control, Object Oriented analysis.

Unit ITI Software Project .Planning: Software Cost Estimation Techniques, Project

Scheduling &Tracking, Project Team Standards, software configuration
management.
Software Architecture: Role of Software Architecture, Architecture Views,
Component andConnector View, Architecture Styles for C&C View, Architecture Evaluation
Design and Implementation: Design Concepts and Notations, Functional & Object
OrientedDesign Concepts, Design Strategies, Design specification and verification,
Metrics, Design Translation Process.

Unit IV

Unit V Software Testing and Reliability: Strategies & Techniques, Debugging,
Software Maintenance, Software Reliability and Availability Models, Software

Reengineering, Cleanroom Approach, Software Reuse. Introduction to IEEE
Standards, Case Studies.

Textbooks and References:

1. P. Jalote, An Integrated Approach to Software Engineering, 11Ird Edition, Narosa
Publishing House.
2. R.S. Pressman, Software Engineering: A Practitioner’s approach, McGraw-Hill,
Sommerville, Software Engineering: Pearson Education.
. C. Ghezzi, M. Jazayeri, D. Mandrioli, Fundamentals of Software Engineering, PHI.
R. Mall, Fundamentals of Software Engineering, PHI.
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