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Programme : Computer Science and Engineering
List of Program Electives offered By Computer Science and Engineering Department

pgram Elective-1T ~ Program Elective- I11 Program Elective- IV Program Elective- V
Semester V Semester VI Semester VI Semester VII Semester VIII
BCS33506 - BCS33605 - BCS33609 — BCS34701 - BCS34805 -
Artificial Intelligence Neural Network and Fuzzy Logic TCP/IP MOOC’s - 1 Natural Language Processing
BCS33507 - BCS33606 - BCS33610 - BCS34702 - BCS34806 -
Principles of Distributed Systems Cloud Computing Computer Graphics MOOC’s —2 IParallel and Distributed Database
DS rannn BCS33607 BCS33611 - : Software Testng and Quality
& Software Project Management Network Security &
Assurance
BCS33509 - BCS33608 - BCS33612 - BCS34808 -
Introduction to Data Science Sikw e, 1 Blockchain and Distributed Ledger - Big Data Analytics
Data Visualization Techniques Gty

Program: Computer Science and Engineering

List of Open Electives offered By Computer Science and Engineering Department

Open Elective-1 Open Elective-I1 Open Elective-II1
Semester-I11 Semester-1V Semester-V
BCS32306: Object Oriented Programming

BCS32406: Introduction to DBMS

BCS32504: Software Engineering

; B PCC PEC OEC e C umanities | Experiential | CC (Liberal
Course Category Bssfie(f:'c (E;?;?;ng (Programme (Pr?gramme (Open Elective Multlc(ll:.;;;l;nary ‘(,Sslflll Sofclialsa:!llel:::& xlzeﬂming Lef“'ning wsi::lé::;u
Course) Con> Core courses | Elective courses)|  Course) Course) | Management Courses Courses
Semester -1 10 05 02 -- -- — 02 - o 02 21
Semester -11 08 08 = -- = = 02 02 - 02 22
Semester -IT1 - = 10 - 04 02 - 04 02 - 22
Semester-IV -- = 10 -- 02 02 02 06 _ = 22
Semester -V -- = 11 04 02 04 = -- - — 21
Semester-VI - = 08 08 -- 02 02 -- - = 20
Semester -VII -- - 04 04 -- — - 12 = 20
Semester -VIII - - 04 06 02 - — 08 = 20
: E"";"""" 18 13 49 22 08 12 08 12 22 04 168
o um
" D
/ A \‘ Applicable for
// ~ / Nov,2024 | 1.00 AY 202425
Z tode l Onwards
irman DarmAcadamics Vice Principal rincipal Date of Release | Version
Jenartment of Computer Scienc iy (2)\ Dalkwad bab A

’ulsiram,ii Gaikwag.
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Tulsiramji Gaikwad-Patil College of Engineering and Technology
Wardha Road, Nagpur-441108
NAAC Accredited (A+ Grade)
An Autonomous Institute affiliated to RTMNU Nagpur

Second Year (Semester-1V) B.Tech. (CSE)

Course Code:BCS32401 (Operating System)

Teaching Scheme Examination Scheme
Lectures 2Hrs / week CT-1 | 7 Marks
Tutorial E S CT-2 8 Marks

Total Credit 2 TA 5 Marks
ESE 30 Marks
Total 50 Marks

Duration of ESE: 02Hrs 00Min.

Course Objective:

1 To introduce the operating system concepts, designs and provide skills required to Implement
the services.

2 To describe the trade-offs between conflicting objectives in large scale system design.

3 To develop the knowledge for application of the various design issues and services.

Course Contents

Introduction: Evolution of OS, Types of OS, Basic h/w support necessary for modemn
Unit I operating systems, services provided by OS, system programs and system calls, OS structure:
Layered, Monolithic, Microkernel Operating Systems.
Process Management: Process concept, Process control Block, Process states,
Primitive and Non-Primitive Processes, Types of scheduler, context switch, threads,
Unit IT multithreading model
Scheduling: Goals of scheduling and different scheduling algorithm (FIFO, SJF,
Priority, and Round Robin).
Memory Management: Contiguous allocation, Relocation, Paging, Segmentation,
Segmentation with paging, demand paging, page faults and instruction restart, page
3 replacement algorithms
Unit IIX File Systems: File concept, Access methods, Disk space management and space
allocation strategies, directory structures, Recovery, Log-structured File System, disk
scheduling algorithms. |
Text Books
1 | Operating System Concepts (8th Edition) by Silberschatz, Peter B. Galvin and Greg Gagne,
Wiley Indian Edition (2010).
2 | Modemn Operating Systems (Third Edition) by Andrew S Tanenbaum, Prentice Hall India (2008)
3 | Operating Systems by D.M. Dhamdhere, Tata McGraw Hill 2nd edition
Reference Books
1 | Operating Systems (5th Ed) — Internals and Design Principles by William Stallings, Prentice Hall
India, 2000
2 | Operating System: Concepts and Design by Milan Milenkovik , McGraw Hill Higher Education
Useful Links
1 rnﬁm&\avﬁ_.wo.ﬁ\nosuou\ 106/105/106105214/
2 | https://nptel.ac.in/courses/106/102/106102132/ ] '
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Tulsiramji Gaikwad-Patil College of Engineering and Technology
Wardha Road, Nagpur-441108
NAAC Accredited (A+ Grade)

An Autonomous Institute affiliated to RTMNU Nagpur

Second Year (Semester-1V) B.Tech. (CSE)
Course Code: BCS32402 (Database Management System)

Teaching Scheme Ixamination Scheme
Lectures 3Hrs/week CT-1 15 Marks
Tutorial . CT-2 15 Marks

TotalCredit 3 TA 10 Marks
ESE 60 Marks
Total 100 Marks
Duration of ESE :03Hrs 00Min.
Course Objective:

1

To understand the role of a database management system in an organization.
To construct simple and advanced database queries using a data language.
To understand and apply logical database design principles and database normalization.

To understand the concept of query processing and optimization, focusing on the transformation of
relational expressions into execution plans.

5  [Tounderstand the fundamentals of transaction processing, including the ACID properties and their
significance in maintaining data integrity.
Course Contents

[Introduction to Database System Concepts and Architecture
Databases and Database Users, Characteristics of the Database Approach, Advantages of
Unit1 |[Using the DBMS Approach, Data Models, Schemas, and Instances, Three-Schemal

Architecture and Data Independence, Database Languages and Interfaces, The Database
System Environment.
The Relational Data Model and SQL
UnitIl Relational Model Concepts, Relationalv Model
Schemas, Update Operations, Transactions, S
Constraints, Data Management in SQL, Transfo

atabase Design and Normalization

Unit T11 unctional Dependencies, Inference Rules, Equivalence, and Minimal Cover, Properties of

, Normal Forms Based on Primary Keys, General Definitions of
econd and Third Normal Forms, Boyce-Codd Normal Form.

ndexing and Hashing
dered Indices, B+-Tree Index Files and its Exten
hing, Comparison of Ordered Indexing and Ha

Unit IV [[ssues Concerning Indexing.
uery Processing and Optimization
easures of Query Cost, Query Operation: Sel

Transformation of Relational Expressions.
Transaction Processing, Concurrency Control and Recovery
Introduction to Transaction Processing, Characterizing Schedules Based on Recoverability,

Characterizing Schedules Based on Serializability, Two-Phase Locking Techniques for
UnitV  Concurrency Control, Deadlock Handling and Multiple Granularity, Database Recovery]
Techniques.

2
3
4

Constraints and Relational Database
QL Data Definition, Data Types and
rming ER Model into Relational Model

sions, Static Hashing and Dynamic
shing, Bitmap Indices, Some General

ection, Sorting and Join Operation,

R
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| Model database schemas by applying normalization techniques. —

3 [_31"?9@ efficient data storage and retrieval queries using SQL. [0 3 | RO

| Evaluate and efficiency of vario
Selection, Sorting, and Join in differ
Analyze how different schedules

database during system failures and tl

| ensuring recoverable states.
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Tulsiramji Gaikwad-Patil College of Engineering and Technology
Wardha Road, Nagpur-441108
NAAC Accredited (A+ Grade)
An Autonomous Institute affiliated to RTMNU Nagpur
Second Year (Semester-1V) B.Tech. (CSE)
Course Code: BCS32403 ‘ ‘ '

—————

Teaching Scheme Examination Scheme
Lectures 3 Hrs/week CT-1 15 Marks
Tutorial - CT-2 15 Marks

TotalCredit 3 CA 10 Marks
ESE 60 Marks
Total 100 Marks

Duration of ESE :03Hrs 00Min.

Course Objective:
1 [To introduce the students to basics of Theory of Computation

2 [To study abstract computing models to provide a formal connection between algorithmic problem
solving and the theory of languages

3 [To explore Context-Free Grammars, Context-Free Languages, their properties, simplifications,
normal forms, and applications in formal language theory.

4 [To Learn Pushdown Automata and Turing Machines, focusing on their definitions, equivalences,
and applications in language theory.

5 [To Understand computability theory, decidability, complexity classes (P, NP), and NP-
mpleteness.

Course Contents

inite Automata (FA): An informal picture of FA, Finite State Machine (FSM), Language
ccepted by FA, Definition of Regular Language. FA without output: Deterministic and

Lty ondeterministic FA (DFA and NFA), epsilon- NFA and inter-conversion. Minimization of]
FAs. FA with output: Moore and Mealy machines -Definition, models, inter-conversion

FRegular Expression: Operators of RE, Precedence of operators, Algebraic laws for RE,

Unitll [Language to Regular Expressions, Equivalence of two REs. Pumping Lemma for Regular

languages, Closure and Decision properties of Regular languages.
CFG & CFL: Basic Elements of Grammar Formal Definition of Context Free Grammar,
Sentential form, Derivation and Derivation Tree/ Parse Tree, Context Free Language (CFL),
. Ambiguous Grammar, writing grammar for language. Simplification of CFG: Eliminating €-
Unit I11 productions, unit productions, useless production, and useless symbols. Normal Forms:
Chomsky Normal Form, Greibach Normal Form, Pump.ing Lemma for CFG, Closure
roperties of CFL, Decision properties of CFL, Chomsky Hierarchy

ushdown Automata: Formal definition of PDA, Equivalence of Acceptance by Final
State and Empty stack, Non-deterministic PDA (NPDA)T P_DA and Context Free Language,
Unit IV [Equivalence of PDA and CFG, PDA vs CFLs Deterministic CFLs.

Turing Machines: Formal definition of Turing ‘Machmes, Language Acceptability by
Turing Machines, Design of TM, Description of ™, Techn.lques for TM Construction
Computability Theory: Decidable Problems and Un-decidable Problems, Church-Turing
Unit V gﬁ‘;iexity Classes: Time and Space Measures, The Class P, Examples of problems in P,
The Class NP, Examples of problems in NP, P Problem Versus NP Problem, NP-
completeness and hard Problems.
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T [Michael Sipser, Introdust S —— -
> on t - ) . ENGAGE , 7
ISBBNI3:978-8]-3]5_2529_6. 0 the Theory of Computation, CENGAGE Learning, 3 rdEdition

2 [Vivek Kulkarni, Theory of Computation, Oxford University Press, ISBN-13: 978-0-19-808458-7. |
Reference Books AR E—

1 HOPCTOﬂ Uln_]gn, Introduction to Automata Theory, Languages and Computations, Pearson Education
Asia, 2nd Edition, ISBN: 9788131720479

2 Daniell. A. Cohen, Introduction to Computer Theory, Wiley-India, ISBN: 978-81-265-1334-5.

{
— .
3 KLP Ml.shra, N. Chandrasekaran, Theory of Computer Science (Automata, Languages and
Computation), Prentice Hall India, 2 nd Edition.

Useful Links
Ihttps://archive. nptel ac.in/courses/106/104/106104 148/
2 http://www.digimat in/nptel/courses/video/106104148/L01 html

Course Outcomes CL ngiS:n
Understand formal language, translation logic, essentials of
1 translation, alphabets, language representation and apply it to design 2 9
Finite Automata and its variants
) Construct regular expression to present regular language and 3 9
understand pumping lemma for RE
3 Design Context Free Grammars and learn to simplify the grammar 6 9
Construct Pushdown Automaton model for the Context Free
4 Language Design Turing Machine for the different requirements 6 9
outlined by theoretical computer science
Understand different classes of problems, classify and analyze them 5 :
> and study concepts of NP completeness -
o Dean AcademiC-PS -
Waawyad-Pat
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